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(57) Thiét bi phat quang c6 thé bao gém: 16p nén bao gom céc viing phat quang
don vi; it nhat mot phan tir phat quang thtr nhat dugc b tri trén 16p nén, it nhat
mot phan ta phat quang thir nhat nay c6 phan dau thir nhat va phan dau thi hai
theo hudng thir nhat; it nhat mét phan ti phat quang thir hai c6 phan dau thi nhat
va phan dau thir hai theo huéng tht hai giao véi huéng thir nhat; dién cuc thir nhat
duoc ndi vi mot phan dau bat ky trong sb cac phan dau thtr nhat va thir hai coa
mdi phan tir phat quang trong sé cac phan tir phat quang tht nhat va th hai va
dién cuc thir hai duoc ndi véi phan dau con lai trong sb cac phan dau tht nhat va
tha hai caa mdi phan tir phat quang trong sé cac phan tir phat quang tha nhat va
thar hai; duong can chinh thir nhat kéo dai doc theo hudng tha hai trén 16p nén,
duong can chinh thir nhat nay duoc ndi véi dién cuc thir nhat; va dudng cin chinh
thir hai duoc dat cach xa dudng can chinh thir nhat mot khoang céch nhat dinh,
duong can chinh tht hai nay dugc ndi véi dién cuc th hai.
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Linh vue ky thuat dwoc dé cap

Séng ché d& cap dén thibt bi phdt quang va thiét bi hién thj c6 thiét bi phat quang

nay.
Tinh trang ky thuat cia sang ché

Cac diot phat quang (sau day, dugc goi la cac LED) thé hién do bén twong ddi tot
ngay ca trong diéu kién mdi trudng kém va c6 hiéu suat tdt vé tudi tho va do sang. Gén
day, cac nghién ciru ap dung cdc LED nay cho cac thiét bi hién thi khac nhau da duoc

tich cuc tién hanh.

La mot phan cia cac nghién ctru nay, k§ thuat ché tao LED dang thanh ¢& micro
da dugc phat trién, LED nay nho dén kich thudc ¢& micro hodc nano bang cach str dung
cAu trac tinh thé vo co, vi du, cAu truc trong do chit ban din géc nitrua duoc moc lén.
Vi du, LED dang thanh c6 thé duoc ché tao & kich thuéc nho du dé cAu thanh mét diém

anh cua thiét bi tu phét sang, va thiét bi twong tu.
Ban chit ky thuit ciia sang ché
Vén dé k§ thuat

Muc dich cua sang ché 1a d@ xuét thiét bi phat quang c6 LED dang thanh va thiét
bi hién thi c6 thiét bi phat quang nay.

Giai phap k¥ thuét

Theo mdt khia canh cta sang ché, sang ché @& xuét thiét bi phat quang bao gom:
16p nén bao gdm cac ving phat quang don vi; it nhét mot phan tir phat quang tha nhét
duoc b trf trén 16p nén nay, it nhét mot phan tir phat quang thir nht nay c6 phan diu
thir nhét va phan ddu tht hai theo hudng thir nhat; it nhét mot phan to phat quang thi
hai ¢6 phan dau thi nhit va phan du thir hai theo hudng thir hai giao véi hudng thir

nhét; dién cuc thi nhét duoc ndi véi mot ph:?m dau bat ky trong sb cac phﬁn dAu thir nhat
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va thir hai cia mdi phan tir phat quang trong s6 cac phan tr phat quang thir nhét va thi
hai va dién cuc tht hai dugce ndi voi phf?m dau con lai trong sb cac phﬁn dau thir nhét va
thi hai ctia mdi phén tt phat quang trong s6 céc phan tir phat quang thu nhét va tht hai;
duong céan chinh thir nhét kéo dai doc theo hudng thit hai trén 16p nén, dudng cin chinh
th nhit nay duge néi v6i dién cuc thi nhat; va duong can chinh thir hai dugc dat cach
xa duong can chinh thir nhit mot khoang cach nhit dinh, dudng can chinh thir hai nay

duogc noi voi dién cuc th hai.

Theo mot phuong 4n cua sang ché, mdi ving phat quang don vi ¢ thé bao gom
vung phat quang con thir nhét trong d6 phan tir phat quang thir nhat duoc bd tri va ving

phat quang con thi hai trong d6 phén tir phat quang thir hai duoc bb tri.

Theo mot phuong &n cua sang ché, dién cuc tht nhat c6 thé bao gdm dién cuc thtr
(1-1) duge bd tri & vung phat quang con thir nhat va dién cuc tht (1-2) dugc bd tri &
ving phat quang con tht hai. Pién cyuc thir hai ¢6 thé bao gbém dién cuc thir (2-1) dugc
bd tri & ving phéat quang con thir nhét va dién cuc thit (2-2) dugc bd tri & ving phat

quang con thir hai.

Theo mot phuong &n cla sang ché, dién cuc thir (1-1) va dién cuc thir (2-1) ¢6 thé
kéo dai doc theo hudng thir hai khi dugc nhin trén hinh chiéu bang. Dién cyc thir (1-2)
va dién cuc thir (2-2) c6 thé kéo dai doc theo huéng thit nhét khi dwge nhin trén hinh

chiéu bang.

Theo mot phuong 4n cia sang ché, khoang cach gifta dién cyc thtr (1-1) va dién

cuc tha (2-1) co thé bang khoang cach giita dién cuc thtr (1-2) va dién cuc thu (2-2).

Theo mot phuong 4n cua sang ché, thiét bi phat quang nay co thé con bao gdm:
duong ndi tht nhét kéo dai theo huéng thi nhét trén 16p nén, duong ndi thir nhit nay
néi dién duong can chinh thi nhét va dién cye thir nhét; va dudng ndi thr hai kéo dai
song song voi dudong néi thir nhat trén 16p nén, dudng néi thi hai nay ndi dién duong

cin chinh th{ hai va dién cyuc tht hai.

Theo mdt phuong an cua sang ché, dién cuc thit (1-1) co thé r& nhanh dén ving
phat quang con thir nhat doc theo huéng thi hai tir duong néi tht nhét, dién cuc tht (2-
1) ¢6 thé r& nhanh dén ving phat quang con thtr nhét doc theo huéng thir hai tir duong
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néi thir hai, va dién cuc thir (1-1) va dién cuc thir (2-1) ¢6 thé duge bb tri xen k& doc

theo hudng thir nhit trong ving phat quang con thir nhét.

Theo mdt phuong an cua sang ché, dién cuc thtr (1-2) ¢6 thé r& nhanh dén ving
phét quang con tht hai doc theo hudng thir nhét tir dudng cin chinh thir nhét, dién cuc
thir (2-2) ¢6 thé r& nhanh dén vung phat quang con thtr hai doc theo hudng thir nhét tir
dudng can chinh thw hai, va dién cuc thir (1-2) va dién cye thir (2-2) ¢6 thé dugc bd tri

xen k& doc theo huéng thtt hai trong ving phat quang con thr hai.

Theo mot phuong an ctia sang ché, duong noi thir nhat c6 thé bao gdm mdt phan
d4u duoc ndi vdi duong can chinh tht nhat va phan dau con lai d6i dién vo1 mot ph?m

dau nay. Phan dau con lai c6 thé c6 dang tron.

Theo mdt phuong &n cua sang ché, khoang cach gilta mot dién cuc trong sb dién
cuc thtr (1-2) va dién cyc thit (2-2), duogc bd tri & phia trén cung cua vung phat quang
con tht hai, va dudng nbi thi nhét c6 thé 16n hon khoang cach giita dién cuc thir (1-2)

va dién cuc thtr (2-2).

Theo mdt phuong an cua sang ché, thiét bi phat quang nay c6 thé con bao gdm:
go hodc vach phan vung thir nhét duoc b tri gitta 16p nén va dién cuc thir nhét; g0 hoac
véach phan vung thtr hai dugc bb tri gitra 16p nén va dién cuc thir hai, vich phan vung
thtr hai nay dugc dat cach xa vach phan vung thtr nhat mdt khoang cach nhét dinh; dién
cuc iép xiic thir nhat duge bd tri trén dién cuc thir nhét, dién cuc tiép xac thir nhat nay
nbi mot phan d4u bat ky trong s6 cac phan dAu thi nhat va tht hai clia phan t&r phat
quang twong tng va dién cyuc thtr nhét; va dién cuc tiép xtc thit hai duge bd tri trén dién
cuc thir hai, dién cuc tiép xtc tht hai nay nbi phan dAu con lai trong sb cac phan dau

tha nhét va thi hai cta phan tr phat quang twong g va dién cuc thi hai.

Theo modt phuong 4n cua sang ché, thiét bi phat quang nay co thé con bao gom:
16p céach ly thir nhét duoc bd tri gitra 16p nén va céc phan tir phét quang thu nhat va thi
hai; 16p cach ly thir hai dugc bb tri trén cac phan tir phét quang thir nhét va thtr hai, 16p
cach ly thr hai nay lam 10 ra cac phén dau tht nhét va thit hai ciia mdi phan tir phat
quang trong s§ cac phan tir phat quang thir nhit va tht hai; 16p cach ly thit ba duogc bb
tri trén dién cuc tiép xuc thtr nhét dé che dién cuc tiép xtc thit nhét; va 16p cach ly tha

tu duoc bd tri trén dién cuc tiép xuc thir hai d€ che dién cuyec tiép xtc thi hai.

3
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Theo mot phuong an cua sang ché, thiét bi phéat quang nay co thé con bao gdm,
khi duoc nhin trén hinh chiéu bing, hinh mAu cach ly thir nhat chong 1én mot phén
dudng cin chinh thi nhit va hinh mau cach ly tht hai chdng 1én mot phan dudng can
chinh thir hai. C4c hinh mu céch ly thit nhat va thtr hai ¢6 thé duge bd tri & cung 16p
v6i 16p cach ly thu nhét, va chan mot phén dién truong dugce tao ra gitta dién cuc thi

nhét va thi hai.

Theo mdt phuong an cua sang ché, thiét bi phat quang nay co6 thé con bao gdom
hinh m3u dan thi nhat duoc b6 tri trén hinh mau cach ly th nhét va hinh mau dan thi
hai duoc b trf trén hinh mAu cach ly tht hai. Céc hinh mau dan tht nhét va tht hai c6

thé duoc bd tri & cung 16p véi dién cuc tiép xtic thi nhét.

Theo mdt phuong 4n ctia sang ché, duong cén chinh thi nhat c6 thé dugc bo tri ¢
cung 16p v6i dién cuc thir nhat, va dugc tao ra lién khoi véi dién cuc thir nhat. Duong
cin chinh thir hai ¢6 thé dugce bo tri & cung 16p véi dién cuc tht hai, va dugc tao ra lién

khoi véi dién cuc thir hai.

Theo mdt phuong an cua sang ché, dién cuc thu nhit c6 thé bao gdbm cac dién cuc
nhéanh nho ra doc theo huéng thir nhét tir dudng cin chinh tha nhét, va dién cuc thit hai
¢6 thé bao gdm céc dién cuc nhd duge sip xép doc theo hudng thlr hai va cac khoang
tréng duoc bd tri gifta cac dién cuc nhd lién ké&. Mdi dién cuc nhanh trong sb cac dién

cuc nhanh c6 thé duge bd tri twong tmg v6i mot khodng trong.

Theo mot phuong an clia sang ché, di¢n cyc thir nhat va dién cuc th hai c6 the
duoc tach biét nhau vé mit dién, va mot dién cuc trong s cac dién cuc th nhat va thu
hai c6 thé c6 hinh dang bao quanh chu vi cua dién cuc con lai trong s6 cac dién cuc thir

nhat va thi hai.

Theo mot phuong an cua sang ché, mdi phan tir phat quang trong s& céac phan tir
phat quang thir nhét va thi hai ¢6 thé bao gdbm: 16n ban din hoic 16p ban dan truyén dan
thir nhat dugc pha bing tap chét din thir nht; 16p ban dan hogc 16p ban dan truyén dan
thtr hai dugc pha bang tap chét dan tht hai; va 16p hoat dong dugc bd tri gitta 16p ban

dAn truyén dAn tht nhét va 16p ban dén truyén dan tht hai.

Theo mdt phuong &n cua sang ché, mdi phan tir phét quang trong s6 cac phan tit
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phat quang thtr nhét va thir hai c6 thé bao gdm diot phat quang c6 dang cdt hinh tru hodc

¢ot hinh da gidc ¢6 kich thu6e ¢& micro hodc nano.

Theo mot khia canh khac cia sang ché, thiét bi hién thi ¢ thiét bi phét quang duoc
d& xuAt, thiét bi hién thi nay bao gdm: 16p nén bao gébm ving hién thi va ving khong
hién thi; 16p mach diém anh duoc bd tri & ving hién thi, 16p mach diém anh nay bao
gbm it nhét mdt tranzito; va 16p phén ti hién thi duoc bd tri trén 16p mach diém anh, 16p

phén ti hién thi nay bao gdm cac ving phat quang don vi tir d6 anh sang dugc phat ra.

Theo mdt phuong an cua sang ché, 16p phan tir hién thi c6 thé bao gdm: it nhét
mdt phéan tr phét quang thir nhét duoc bd tri trén 16p mach diém anh, it nhat mot phan
t phat quang thtr nhét nay co phén dAu tht nhét va phan dau tht hai theo hudng thu
nhit: it nhat mot phin ti phat quang th hai ¢6 phan dau thtt nhét va phan dAu tht hai
theo huéng thtt hai giao véi huéng tht nhit; dién cyc thir nhét duge nbi voi mot phan
dau bat ky trong sd cac phan dAu tha nhit va tht hai cia mdi phan tir phat quang trong
sb cac phan tir phat quang thw nhAt va thir hai va dién cuc tht hai dugc ndi v6i phan dau
con lai trong s6 céc phan dAu tht nhét va thtt hai cua mdi phan tir phat quang trong sd
cac phén tlr phat quang thir nhét va tht hai, trong d6 dién cuc thtr nhét va dién cuc thir
hai duoc bé trf trén 16p mach diém anh; duong can chinh tht nhét kéo dai doc theo
huéng thit hai trén 16p mach diém anh, dudng can chinh thir nhat nay dugc ndi véi dién
cuc thtr nhét; duong cin chinh thi hai duoc dat cach xa duong can chinh thur nhat mot
khoang céch nhét dinh, dudng can chinh thtt hai nay dugc ndi v6i dién cyc thir hai; dién
cuc tiép xtc thir nhat duge bb tri trén dién cuc tha nhét, dién cuc tiép xtc thir nhét nay
néi mot phan dau bét ky trong s6 cac phan dau thir nhat va thi hai cla phén tir phat
quang tuong tng va dién cuc thir nhét; va dién cuc tiép xuc thir hai dugc bé tri trén dién
cuc tht hai, dién cuc tiép xtic thit hai nay nbi phan dAu con lai trong s6 céc phén dau

th@ nhét va thr hai cia phan tir phat quang twong ung va dién cuc tht hai.
Hiéu qua dat duoc ciia sang ché

Theo sang ché, thiét bi phat quang c6 kha ning cai thién hiéu suit anh sang va

thiét bi hién thi c6 thiét bi phat quang nay dugc dé xuat.

Mo ta van tat cac hinh vé
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FIG.1 1a hinh v& phdi canh minh hoa didt phat quang (Light Emitting Diode, LED)

theo mot phuong an cua sang ché.

FIG.2A va FIG.2B 1 céc so dd mach minh hoa ving phét quang don vi cta thiét

bi phat quang theo mot phuong dn cua sang ché.

FIG.3 14 hinh chiéu bang minh hoa ving phat quang don vi ctia thiét bi phat quang
bao gdbm LED trén FIG.1.

FIG.4 13 hinh v& mit cit duoc 1iy theo dudng I-I” trén FIG 3.

FIG.5 14 hinh chiéu bang minh hoa mot phuong 4n khac cta vang phat quang don
vi cta thiét bi phat quang trén FIG.3.

FIG.6 12 hinh chiéu bang minh hoa mdt phuong 4n khac cua ving phat quang don

vi cta thiét bi phat quang trén FIG.3.
FIG.7 13 hinh v& mit cit duoc 1iy theo dudng II-II” trén FIG.6.

FIG.8 14 hinh chiéu bdng minh hoa mot phuong an khac cuia ving phat quang don
vi ctia thiét bi phét quang trén FIG.3.

FIG.9 13 hinh v& mat cit dugc 14y theo duong III-III” trén FIG.8.

FIG.10 minh hoa thiét bi hién thi theo mot phuong 4n cua sang ché, va cu thé 1a
hinh chiéu bing gian luge cta thiét bi hién thi sit dung LED duoc thé hién trén FIG.1

lam ngudn phét quang.

FIG.11 12 hinh chiéu bing minh hoa mét cach gian lugc cic diém anh con thit nht

dén tht ba ndm trong mot diém anh trong sé cac diém anh duoc thé hién trén FIG.10.
FIG.12 1 hinh v& mit cit duoc ldy theo dudong IV-IV” trén FIG.11.

FIG.13 14 hinh chiéu bing chi minh hoa cac duong can chinh thi nhét va tht hai

va cac dién cuc thi nhat va thit hai trén FIG.11.

FIG.14 dén FIG.16 13 c4c hinh chiéu bang minh hoa mot phuong an khac cua cac

dudng can chinh thir nhat va thir hai va céc dién cuc thu nhét va tht hai, dugc b tri &
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mdt diém anh, trong thiét bi hién thi trén FIG.11.

FIG.17A dén FIG.17C 1a c4c hinh chiéu bang minh hoa mt phuong an khac ctia
cac duong can chinh thu nhét va thit hai va cac dién cuc thi nhét va thit hai, duogc bb tri

& mot didm anh, trong thiét bi hién thi trén FIG.11.

FIG.18A dén FIG.18D la cac hinh chiéu bang minh hoa mdt phuwong an khéc cta
cac duong can chinh thir nhét va tht hai va cac dién cuc thi nhét va tha hai, dugc bd tri

& mot didm anh, trong thiét bi hién thi trén FIG.11.

FIG.19A dén FIG.19D la céc hinh chiéu bing minh hoa mot phwong an khac ctia
cac duong céan chinh thir nhét va tht hai va céac dién cyuc thu nhét va thtt hai, dugc bb tri

& mot diém anh, trong thiét bi hién thi trén FIG.11.

FIG.20A dén FIG.20D la c4c hinh chiéu bing minh hoa mét phuong an khac cua
céc dudng cin chinh thit nhét va thit hai va cae dién cyc thir nhét va tht hai, duge b6 tri

& mot diém anh, trong thiét bi hién thi trén FIG.11.
MG ta chi tiét sang ché

Séang ché c6 thé 4p dung céc thay ddi khac nhau va hinh dang khac nhau, do do
chi minh hoa chi tiét bang céc vi du cu thé. Tuy nhién, cac vi du nay khong gidi han ¢
céc hinh dang nhét dinh ma 4p dung cho tht ca cac thay ddi va vat liéu tuong duong va
thay thé. Céc hinh v& duoc bao gdbm dugc minh hoa theo cadch ma céc hinh v& minh hoa

dugc phong to dé hiéu rd hon.

Céc sb chi dan giéng nhau dé cap dén cac phén tir gidng nhau trong toan bd ban
m6 ta ndy. Trén céc hinh v&, chiéu day ciia cac dudng, 16p, thanh phén, phan tir hodc bd
phan nhat dinh c6 thé dugc phéng to @2 15 rang. Can hiéu rdng, mic du cac thuat ngi
"thtt nhat", "tha hai", v.v. ¢6 thé duoc str dung trong ban mo ta nay @8 mo ta cac phan
tir khac nhau, nhung céc phan tir nay khong gidi han béi cac thuat nglt nay. Céc thuat
ngtt nay chi dugc su dung dé phan biét phan tir ndy voi mot phan tir khéc. Do do, phén
t “thr nhat” duoc thao ludn duéi day co thé ciing duge goi la phan tir “tht hai” ma
khong vuot ra khoi ndi dung cia sang ché. Khi duoc st dung trong ban mo ta nay, cac
dang s it dugc dy dinh bao gbm cé c4c dang s6 nhiéu, trir khi ngit canh chi ra khac mot

cach r0 rang.



47746 | a/a8

Cén hiéu thém rang cac thuat nglt "bao gbm" va/hodc "viée bao gbom", khi dugc
st dung trong ban mo ta nay, dé chi ro su co mit clia cac dAu hiéu, téng thé, budc, hoat
dong, phén tir, va/hodc thanh phén, nhung khong loai trir sy c6 mat hodc bd sung mot
hodc nhidu ddu hiéu, tdng thé, budc, hoat dong, phan tir, thanh phan khac va/hodc nhém
cia chung. Ngoai ra, cach dién dat 12 phan t& ching han nhu 16p, vung, 16p nén hoic
tAm dwoc dit "trén" hodc "¢ trén" phan tir khac khong chi biéu thi truong hop trong do
phan t&r ndy dugc dat "truc tiép trén" hodc "¢ ngay trén" phan tr khac ma con truong
hop phén tir khac nita dugce dat xen gifta phan tir ndy va phan tir khac nay. Nguoc lai,
cach dién dat 1a phén tu chéng han nhu 16p, vung, 16p nén hoic tAm duoc dat "dudi”
hodc "¢ dudi" phan tir khac khong chi biéu thi trudng hop trong doé phan tir nay dugc
dat "truc tiép dudi" hodc "o ngay dudi” phan tir khac ma con truong hop phan tir khac

nita duoc dit xen gitta phan tr nay va phan tr khac nay.

Sau day, c4c phuwong 4n cua sang ché s&€ dugc mo ta chi tiét vai tham chiéu dén

cac hinh vé& kém theo.

FIG.1 14 hinh v& phbi canh minh hoa didt phat quang theo mot phuong 4n cua sang
ché. Mic du didt phat quang dang thanh ¢6 dang cOt hinh tru LD dugc minh hoa trén
FIG.1, nhung sang ché khong gi6i han & d6. Di6t phat quang dang thanh LD 1a phén ti
phét quang.

Tham chiéu dén FIG.1, diot phat quang LD theo mdt phuong an cua sang ché c6
thé bao gdm 16p ban dan truyén dan thtr nhét 11, 16p ban dan truyén dan tht hai 13, va
16p hoat dong 12 dugc dt xen gitra 16p ban dén truyén dan thir nhit 11 va 16p ban dan
truyén dan thir hai 13.

Vi dy, diot phat quang LD ¢6 thé dugc khai trién c6 két cAu chong trong d6 16p
ban dan truyén dan thtr nhét 11, 16p hoat dong 12, va 16p ban dan truyén dan th hai 13
1an luot duge xép chdng. Dé thuén tién cho viéc md t&, didt phat quang LD dugc goi la

“LED LD.”

Theo mdt phuong 4n ctia sang ché, LEDLD c6 thé duoc tao ra ¢ dang thanh kéo
dai doc theo mdt huéng. Khi gia st ring hudng kéo dai ctia LED LD 1a huéng chiéu

dai, thi LED LD c6 thé c6 mot phin dau va phan dau con lai doc theo hudng chidu dai.
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Theo mot phuong &n cua séng ché, mot 16p ban dan truyén din trong s6 16p ban
dan truyén dan tha nhat 11 va 16p bén dan truyén dan tht hai 13 ¢6 thé dugc bd tri &
mot phan dau, va 16p ban dan truyén din con lai trong s6 16p ban dan truyén dan thi

nhét 11 va 16p ban dan truyén dan tht hai 13 ¢6 thé dugc b tri & phan dau con lai.

Theo mot phuong 4n cua sang ché, LED LD ¢6 thé duoc tao ra & dang cdt hinh
tru, chéng han nhu dang thanh. Tuy nhién, thuét ngtr “dang thanh” ¢6 thé bao gém hinh
dang giéng que hogc hinh dang gidng thanh, dai theo huéng chiéu dai ctia no (tic 13, ty
1é canh ctia n6 16n hon 1), chrfmg han nhu ¢t hinh try hodc ¢t hinh da gidc. Vi du, LED

LD c6 thé c6 chiéu dai 16n hon dudng kinh cta no.

LED LD ¢6 thé duoc ché tao nhé da dé c6 dudng kinh va/hoge chiéu dai, vi du,

dén kich thudc ¢& micro hodc nano.

Tuy nhién, kich thudc caa LED LD theo mét phuong 4n cta sang ché khong gidi
han & do, va kich thude cia LED LD c6 thé dugc thay doi tuong tmg véi cdc diéu kién

dugc yéu ciu cia thiét bi hién thi ma LED LD dugc ap dung.

L6p bén dan truyén din thi nhét 11 ¢o thé bao gdm, vi dy, it nhat mot 16p ban dan
loai n. Vi dy, 16p ban din truyén dan thtr nhét 11 ¢6 thé bao gém it nhat mot vat lidu ban
dan trong s6 InAlGaN, GaN, AlGaN, InGaN, AIN, va InN, va bao gém 16p ban dan
duoc pha bang tap chét dan thit nhét chang han nhu Si, Ge hodc Sn.

Vit lidu chu thanh 16p ban din truyén dan tht nhét 11 khong gi6i han ¢ cdc vat
liéu néu trén, va cac vat liéu khic nhau ¢ thé nam trong 16p ban dan truyén dan tht nhét

11.

L6p hoat dong 12 dugc tao ra trén 16p ban dan truyén dan thir nhit 11, va c6 thé
dugc tao ra ¢ dang chu tric don hogc da giéng lugng tr. Theo mot phuong an cia sang
ché, 16p phu (khong dwoc thé hién trén hinh ve) dugc pha bing tap chit din c6 thé dugc
tao ra trén mit trén va/hodc mat dudi ctia 16p hoat dong 12. Vi du, 16p phu co thé dugc
khai trién & dang 16p AlGaN hogc 16p InAlGaN. Ngoai ra, ro rang la vat liéu chang han
nhu AlGaN hodc AllnGaN ciing ¢6 thé duoc st dung cho 16p hoat dong 12.

Khi dién trudng ¢6 dién ap 16n hon hodc béng di¢n ap dinh trude duge cép cho ca

hai diu cia LED LD, thi LED LD phét ra dnh séng khi céc cgp dién ti - 16 trdng dugc

9
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két hop trong 16p hoat dong 12.

Lop ban din truyén dan thtr hai 13 duoc tao ra trén 16p hoat dong 12, va c6 thé
bao gdm 16p ban dn co loai khic v6i loai ctia 16p ban dan truyén din thir nhat 11. Vi
du, 16p ban din truyén dén thét hai 13 ¢6 thé bao gdm it nhét mt 16p ban dan loai p. Vi
du, 16p ban dan truyén dan thir hai 13 ¢6 thé bao gom it nhét mot vat liéu ban-dan trong
s6 InAlGaN, GaN, AlGaN, InGaN, AIN, va InN, va bao gom 16p ban dan duoc pha bing
tap chit dan tht hai chang han nhu Mg.

Vit liéu cAu thanh 16p ban din truyén dan thir hai 13 khong gioi han ¢ cac vt licu

néu trén, va cac vat liéu khac nhau c6 thé ndm trong 16p ban dan truyén dan tht hai 13.

Theo mdt phuong an cua sang ché, LED LD c6 thé con bao gdm 16p phét pho
khéc, 16p hoat dong khac, 16p ban dAn khac, va/hodc 16p dién cuc khac trén mdt trén
va/hoiic mit dudi ciia mdi 16p, ngoai 16p ban dan truyén dan thir nhét 11, 16p hoat dong

12, va 16p ban dan truyén dan thi hai 13.

Ngoai ra, LED LD cé thé con bao gdm mang cach ly 14. Tuy nhién, theo mot
phuong &n cua sang ché, mang cach ly 14 ¢6 thé duoc luge bd, va co thé dugc bb tri chi
dé che mdt phan cta 16p ban dan truyén dan tht nhét 11, 16p hoat dong 12, va 16p ban
dan truyén dan tht hai 13.

Vi du, mang cach ly 14 ¢6 thé duge bd tri & phan ngoai trr ca hai phan dau ctia

LED LD, d& c4 hai diu cia LED LD c6 thé dugc lam 19 ra.

D& thuén tién cho viéc md ta, FIG.1 minh hoa trang thai trong d6 mot phén cua
mang cach ly 14 duoc loai bo. Trong LED LD thyc té, toan bd bé mat bén cta hinh tru
6 thé dugc bao quanh bdi mang cach ly 14.

Mang cach ly 14 ¢o thé duoc bd tri dé bao quanh it nhét mot phan cuia cac bé mit
chu vi ngoai cta 16p ban dAn truyén dan thir nhét 11, 16p hoat dong 12, va/hodc 16p ban
dan truyén dan tht hai 13. Vi du, mang cach ly 14 ¢6 thé duoc bb tri bao quanh it nhét

bé mit chu vi bén ngoai cua 16p hoat dong 12.

Theo mot phuong 4n cua sang ché, mang cach ly 14 ¢6 thé bao gdm vét liéu cach

ly trong subt. Vi du, mang céch ly 14 c6 thé bao gdm it nhat mot vat lidu cach ly duoc

10
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chon tir nhém bao gdom SiOz, SisNa, AO3, va TiO,. Tuy nhién, sang ché khong gidi han
& cac vat liéu néu trén va, cic vat liéu khac nhau c6 cac tinh chat cach ly c6 thé duge su

dung.

Khi mang cach ly 14 dugc b6 tri @ LED LD, thi 16p hoat dong 12 c6 thé duoc ngin
khong cho dién cyc thir nhét (khong dugce thé hién trén hinh v&) va/hodc dién cuc thix

hai (khong dugc thé hién trén hinh v&) bi ngin mach.

Ngoai ra, khi mang cach ly 14 duoc tao ra, thi khuyét tat bé mat xay ra trong LED
LD duoc giam thidu, dé tudi tho va hiéu suit cia LED LD c6 thé duoc cai thién. Ngoai
ra, khi cac LED LD dugc bd tri day dic, thi mang cach ly 14 c6 thé ngin su ngin mach

khong mong mudn ¢6 thé xay ra gifta cac LED LD.

LED LD dugc md ta & trén co thé dugc st dung 1am ngudn phat quang cho céc
thiét bi hién thi khéc nhau. Vi dy, LED LD ¢6 thé dugc s dung lam thiét bi ngudn sang

clia cac thiét bi phat sang hodc cac thiét bi hién thi tu phéat sang.

FIG.2A va FIG.2B 1a cac so d6 mach minh hoa ving phat quang don vi cta thiét

bi phat quang theo mdt phuwong dn cia sang ché.

Cu thé 13, FIG.2A va F1G.2B minh hoa cac vi du v& diém anh con cu thanh panen
hién thi phat quang hoat dong. Theo mot phwong an cua sang ché, vung phat quang don

vi ¢6 thé 1a ving diém anh ctia mot diém anh con.

Tham chiéu dén FIG.2A, diém anh con SP c6 thé bao gdm it nhat mot LED LD
va mach kich thich 144 dugc néi v6i LED LD nay dé kich thich LED LD nay.

Dién cuc tht nhét (vi du, dién cuc andt) cia LED LD duoc ndi véi nguén nang
lugng kich thich thir nhat VDD qua mach kich thich 144, va dién cuc thr hai (vi duy,

dién cuc cat6t) cia LED LD duoc nbi voi ngudn nang lugng kich thich thir hai VSS.

Ngudn ning lugng kich thich tht nhat VDD va ngudn ning lugng kich thich thi
hai VSS ¢6 thé co céac dién thé khéac nhau. Vi du, nguén ning lugng kich thich thir hai
VSS ¢6 thé 6 dién thé thip hon dién thé clia ngudn ning luong kich thich thi nhét VDD
mdt lwgng bang dién dp ngudng ciia LED LD.

11
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LED LD c¢6 thé phat ra 4nh séng c6 do sang tuong tng vé6i dong dién kich thich
duge didu khién béi mach kich thich 144.

Trong khi d6, mic du phuong an trong d6 chi m¢t LED LD ndm trong diém anh
con SP dugc bdc 10 trén FIG.2A, nhung sang ché khéng gi6i han & do. Vi du, diém anh

con SP ¢6 thé bao gdm ciac LED LD dugc ndi song song v6i nhau.

Theo mdt phuong an cua sang ché, mach kich thich 144 c6 thé bao g?)m tranzito
tht nhat M1 va tranzito tht hai M2 va tu du trit Cst. Tuy nhién, két ciu ctia mach kich
thich 144 khong gidi han ¢ phuong 4n dugc thé hién trén FIG.2A.

Dién cuc thir nhat clia tranzito thir nhét (tranzito chuyén mach) M1 dugc ndi véi
dudng dit 1iéu Dj, va dién cuc thir hai cia tranzito thit nhat M1 dugc ndi v6i nat thi nhat
N1. Dién cuc thit nhét va dién cyc thit hai ciia tranzito thir nhat M1 1a cac dién cue khac
nhau. Vi du, khi dién cuc thir nhit 1 dién cyc ngudn, thi dién cyc thit hai c6 thé 1a dién
cuc mang. Ngoai ra, dién cuc cdng cua tranzito thi nhéat M1 dugc ndi véi dudng quét

Si.

Tranzito thtt nhat M1 duoc bat khi dién 4p (vi du, dién 4p thdp) ma tranzito thi
nhét M1 ¢6 thé duoc bat duge cAp tir dudong quét Si, dé ndi dién duong dit liéu Dj va nat
tht nhat N1. Tin hiéu dit liéu cua khung tuong ung dugc cép cho duong dir lidu Dj.
Theo d6, tin hiéu dit liéu ndy duge truyén dén nit tht nhat N1. Tin hiéu dit liéu dugc

truyén dén nat the nhat N1 duoc nap trong tu du tri Cst.

bién cuc thu nhét cta tranzito th hai (tranzito kich thich) M2 dugc nbi véi ngudn
ning luong kich thich tha nhéat VDD, va dién cuc thir hai cta tranzito thir hai M2 dugc
ndi véi dién cuc thir nhét cia LED LD. Ngoai ra, dién cuc céng cua tranzito thr hai M2
dwoc néi voi nat thi nhat N1. Tranzito thtr hai M2 diéu khién luong dong dién kich

thich duoc cAp cho LED LD, tuong (g v6i dién ap ctia nit thir nhat N1.

Mot dién cuc cia tu du trit Cst dugc ndi véi nguén nang lugng kich thich thi nhét
VDD, va dién cuc con lai ciia tu dy trit Cst duge ndi v6i nat thi nhat N1. Tu du trit Cst
nap dién ap twong tng voi tin hi¢u dit liu dugc cAp cho nut thit nh4t N1, va duy tri dién

ap da nap cho dén khi tin hiéu dit liéu cta khung tiép theo duogc cép.

D& thuan tién, FIG.2A minh hoa mach kich thich 144 ¢6 két cAu twong doi don

12
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gian, mach kich thich nay bao gdm tranzito thir nhat M1 dé truyén tin hiéu dit liéu dén
bén trong diém anh con SP, tu du trit Cst dé Iuyu trit tin hidu dit liéu nay, va tranzito thir

hai M2 dé cp dong dién kich thich twong tng vdi tin higu dit liéu cho LED LD.

Tuy nhién, sang ché khong gi¢i han & do, va két cAu ctia mach kich thich 144 ¢6
thé dugc cai bién va khai trién khac nhau. Vi du, r& rang 1a mach kich thich 144 ¢6 thé
con bao gdm it nhit mot phan tir tranzito ching han nhu phan tir tranzito dé bu cho dién
&p ngudng cla tranzito thi hai M2, phan tir tranzito dé khoi dong nut thir nhét N1, va
tranzito dé didu khién thoi gian phét quang cua LED LD, hodc cac phan tir mach khéc

ching han nhu ty ting ap dé tang dién ap cua nut thu nhét N1.

Mic du FIG.2A minh hoa ca hai tranzito, vi du, tranzito thtt nhat M1 va tranzito
thtr hai M2 nam trong mach kich thich 144 dugc khai trién béng tranzito loai p, nhung
sang ché khong gi¢i han & d6. Tac 13, it nhat mot trong sb tranzito thir nhat M1 va

tranzito thir hai M2 c6 thé dugc khai trién bé‘mg tranzito loai n.

Tham chiéu dén FIG.2B, theo mdt phuong an cla sang ché, tranzito thir nhat M1
va tranzito th hai M2 ¢6 thé dugc khai trién béng tranzito loai n. K&t cdu va hoat dong
cta mach kich thich 144 duoc thé hién trén FIG.2B tuong tu voi két chu va hoat dong
ctia mach kich thich 144 trén FIG.2A, ngoai trix cac vi tri két néi ctia mot sd thanh phan
dugc thay doi do su thay dbi loai cta cac tranzito. Do do, phan mo ta chi tiét v& két cau

va hoat dong ctia mach kich thich s& dugc luge bo.

FIG.3 13 hinh chiéu bing minh hoa viing phat quang don vi ctia thiét bj phat quang
bao gdm LED dang thanh trén FIG.1. FIG.4 1a hinh v& mit cat duoc 14y theo duong I-I’
trén FIG.3. ‘

Trén FIG.3, vung phét quang don vi ¢0 thé 1a vung diém anh cua mot diém anh

con nam trong panen hién thi phat quang.

Tham chiéu dén FIG.1 dén FIG.4, thiét bi phat quang theo mot phuong an cua
sang ché c6 thé bao gom 16p nén SUB, 16p chan BRL, cac LED LD, vach phén vung
thit nhit PW1 va vach phan ving tht hai PW2, dién cuc thir nhat REL1 va dién cyc tha
hai REL2, dudng cén chinh thir nhit ARL1 va dudng cin chinh thir hai ARL2, va di¢n
cuc tiép xtc thit nhat CNE1 va dién cyc tiép xic thi hai CNE2.
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Lép nén SUB ¢6 thé bao gdm vat liéu cach ly ching han nhu thiy tinh, polyme
hitu co hodc thach anh. Ngoai ra, 16p nén SUB ¢6 thé dugc tao thanh tir vat liéu c6 do

mém déo dé udn cong dugc hodc gép duoc, va c6 két cdu don hodc da 16p.
L&p chan BRL ¢6 thé ngan khong cho tap chit khuéch tan vao trong cac LED LD.

M3i trong s6 cac LED LD c¢6 thé bao gdm 16p ban dan truyén dan thir nhat 11, 16p
bén dan truyén din thir hai 13, va 16p hoat dong 12 dugc dat xen gifta 16p ban dan truyén
dAn thir nhét 11 va 16p ban din truyén dén tht hai 13. Theo mot s6 phuong 4n, mdi LED
LD trong s& cac LED LD c6 thé con bao gdm 16p dién cyc (khong dugc thé hién trén

hinh v&) dugc bb tri trén mit trén cua 16p ban dan truyén dan thir hai 13.

MBbi trong s6 cac LED LD c6 thé bao gdm phan ddu thir nhat EP1 va phén dau thi
hai EP2.

Mbt 16p ban din truyén din trong s6 16p ban dan truyén dan thi nhét 11 va 16p
ban dan truyén din tht hai 13 ¢6 thé dugce bd tri & phan dau tht nhat EP1, va 16p ban
dan truyén din con lai trong s6 16p ban dan truyén dan tht nhét 11 va 16p ban dan truyén
dan tha hai 13 ¢6 thé duge bé tri & phin dau tha hai EP2. Theo mdt phuong an cia sang
ché, mdi LED LD c6 thé phét ra 4nh sang 12 mot 4nh sang bat ky trong s6 anh sing mau

va &nh sdng trang.

L6p céach ly thu nhét INS1 ¢6 thé dugc bd tri trén mat dudi clia mdi LED LD trong
s6 cac LED LD.

L6p cach ly thir nhit INS1 c6 thé dién day khoang khong gitta mdi LED LD trong
s6 cdc LED LD va 16p nén SUB, va do ¢6 dinh mdi LED LD trong s6 cac LED LD, va
ngn su tach biét cia mdi LED LD.

L&p cach ly thtr hai INS2 che mot phan bé mit phia trén cua mdi LED LD trong
sé cac LED LD c6 thé dugc bb trf trén LED LD. Do d6, cé hai phan dau EP1 va EP2

ctia mdi LED LD trong s6 cac LED LD ¢6 thé dugc 1am 19 ra bén ngoai.
Céc LED LD c6 thé bao gdm LED tht nhat LD1 va LED thir hai LD2.

LED thit nhét LD1 ¢6 thé bao gdm céc phan dau thi nhit EP1 va phan dau thu
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hai EP2 theo huéng thir nhat DR1. Huéng tha nhat DR1 ¢6 thé c¢6 nghia 12 huéng ngang
khi dwoc nhin trén hinh chiéu bang.

LED thtt hai LD2 c6 thé bao gdm céc phan du tht nhat EP1 va phan dau th hai
EP2 theo huéng thit hai DR2 giao v6i huéng thtr nhat DR1. Huéng thit hai DR2 c6 thé
¢6 nghfa 13 huéng doc khi duge nhin trén hinh chiéu bang.

Theo mot phuong an cua sang ché, LED tha nhat LD1 ¢6 thé duogc cin chinh theo
huéng ngang, va LED thir hai LD2 ¢6 thé dugc can chinh theo hudng doc.

MBbi vung phat quang don vi cua thiét bi phat quang co6 thé bao gdm ving phat
quang con thtr nhit SEMA1 trong d6 LED LD1 dugc bd tri va viing phéat quang con thir
hai SEMA?2 trong d6 LED thtt hai LD2 dugc bd tri.

Véch phan vung thir nhat PW1 va vach phan vung thi hai PW2 ¢ thé xé4c dinh

vung phét quang don vi trong mot diém anh con SP.

Vach phan ving thir nhat PW1 va véch phan ving thtt hai PW2 c6 thé duoc bd tri
trén 16p nén SUB duge dat cach xa nhau mét khoang cach nhét dinh. Vach phéan ving
thtt nhét PW1 va vach phan ving thit hai PW2 ¢6 thé dugce bé trf trén 16p nén SUB dugc

dat cach xa nhau mét khoang cach bé‘mg hoac 16n hon chiéu dai ctia mdt LED LD.

Véch phan viing thir nhit PW1 va vach phén ving thi hai PW2 ¢6 thé bao gdm
vat liéu cach ly bao gém vat liéu vo co hodc vat liéu hitu co, nhung sang ché khong gidi
han & d6. Vach phan vang th nhait PW1 va vach phan vung thit hai PW2 c6 thé c¢6 dang
hinh thang ma céac bé mit bén duoc lam nghiéng & goc dinh trude khi duoc nhin trén
mit cat. Tuy nhién, sang ché khéng giéi han & do, va vach phan ving tha nhit PW1 va
véach phan vung thr hai PW2 ¢6 thé c6 cac hinh dang khac nhau ching han nhu dang
hinh nira elip, dang hinh tron, va dang hinh tir gidc.

Véch phan vung thi nhit PW1 ¢6 thé bao gdm véach phan ving thir (1-1) PW1_1
duoc bé tri & ving phat quang con thir nhit SEMA1 va vach phén ving thir (1-2) PW1_2
dugc bd tri & ving phat quang con thir hai SEMAZ.

Véch phan ving thir hai PW2 c6 thé bao gdm vach phan ving thir (2-1) PW2_1
duoc bé tri & ving phat quang con thit nhit SEMA1 va vach phén ving tht (2-2) PW2_2
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dugc bd tri & ving phat quang con thi hai SEMA2.

Véch phén ving thtr (1-1) PW1_1 va vach phan vung thir (1-2) PW1 2 c6 thé
duoc tao ra 1ién khoi, va vach phan vung thir (2-1) PW2_1 va véach phan vung thtr (2-2)
PW2 2¢o thé duoc tao ra lién khéi.

Véach phan ving thtt (1-1) PW1_1 va vach phén ving tha (2-1) PW2 1 ¢6 thé
dugc bd tri trén 16p nén SUB ctia viing phat quang con thir nhit SEMA1 dugc dit cach
xa nhau mot khoang cach nhét dinh. Vach phan ving thtr (1-1) PW1_1 va véch phan
vung thir (2-1) PW2_1 ¢o6 thé kéo dai doc theo huéng thtt hai DR2 khi dugc nhin trén
hinh chiéu bang.

Vach phan ving thtt (1-2) PW1_2 va vach phén ving tha (2-2) PW2 2 ¢o thé
dugc tao ra trén 16p nén SUB cua ving phat quang con thtt hai SEMA2 duge dat cach
xa nhau mot khoang céach nhét dinh. Véach phan ving tht (1-2) PW1_2 va véch phan
ving thtr (2-2) PW2 2 ¢6 thé kéo dai doc theo huéng thtr nhét DR1 khi dwoc nhin trén
hinh chiéu bang.

Vach phan ving thit (1-1) PW1_1, vach phén vung thi (1-2) PW1 2, vach phén
ving thit (2-1) PW2_1, va véch phéan ving tht (2-2) PW2_2 ¢6 thé duoc b tri trén cuing

mit phang trén 16p nén SUB, va c6 cung chiéu cao.

Pién cuc thtt nhit REL1 ¢6 thé dugc b tri trén vach phan ving thtt nhat PW1, va
dién cuc thir hai REL2 ¢6 thé dwoc b trf trén vach phan ving thi hai PW2.

Dién cwc thit nhit REL1 6 thé duge bé tri lién k& véi mot trong so bai phin dau
EP1 va EP2 ctia LED LD tuong tmg, va dién cuc thir hai REL2 c6 thé duge bd tri lien
k& v6i phin ddu con lai trong s hai phan dau EP1 va EP2 cia LED LD tuong Ung.

Pién cuc thit nhit REL1 c¢6 thé duge néi dién voi LED LD tuong ing thong qua
dién cuc tiép xuc thir nhat CNEI, va dién cuc thi hai REL2 c6 the duge nbi dién véi

LED LD tuong tng thong qua dién cuc tiép xuc thit hai CNE2.

Dién cuc thu nhit REL1 ¢6 thé bao gém dién cuc thi (1-1) REL1_1 dugc bd tri
trén vach phan ving tht (1-1) PW1_1 va dién cyc thir (1-2) REL1_2 dugc b tri trén
véach phan vung thu (1-2) PW1_2.
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Dién cuc tht (1-1) REL1 1 ¢c6 thé duoc bd tri & ving phat quang con tha nhét
SEMA1, va chdng 1én vach phan vung tht (1-1) PW1_1 khi dugc nhin trén hinh chiéu
bang. Pién cuc tha (1-1) REL1_1 ¢6 thé kéo dai theo huéng tht hai DR2 trong vung
phét quang con thtr nhit SEMAL.

Pién cuc thir (1-1) REL1 1 ¢6 thé r& nhanh theo hudng thir hai DR2 tir duong nbi
thir nhét CNL1 kéo dai doc theo huéng tht nhat DR1 dé dugc bé tri s6 nhiéu trong ving
phat quang con thir nhit SEMAL.

Pudng néi thtt nhat CNL1 c6 thé duge ndi v6i dudng can chinh th nhét ARLI.
DPudng ndi thw nhit CNL1 ¢6 thé duoc tao ra lién khdi v6i duong can chinh thir nhét

ARL1, nhung sang ché khong gi¢i han ¢ do.

Pién cuc the (1-2) REL1_2 ¢6 thd duoc bd tri & ving phét quang con thir hai
SEMA, va chdng 1én véach phan ving tht (1-2) PW1_2 khi dugc nhin trén hinh chiéu
bing. Dién cuc thir (1-2) REL1_2 c6 thé kéo dai theo huéng thir nh4t DR1 trong ving
phat quang con thir hai SEMAZ2.

Pién cyc thit (1-2) REL1 2 ¢6 thé r& nhanh theo hudng thir nhat DR1 tir dudng
cin chinh thit nhét ARL1 kéo dai doc theo huéng thit hai DR2 dé duge b tri s6 nhicu
trong ving phat quang con thir hai SEMAZ2.

L6p nép thir (1-1) CPL1_1 duge tao thanh tir vat liéu dan trong sudt ching han
nhu IZO ¢6 thé duoc b tri trén dién cuc thir (1-1) REL1_1. Lép nap tha (1-1) CPL1_1
¢6 thé ngan khong cho dién cyc thu (1-1) REL1_1 bi pha huy do su hu hong hodc tuwong
tu, x4y ra trong quy trinh ché tao thiét bi phat quang, va con gia c¢b sy bam dinh gitra

dién cuc tht (1-1) REL1 1 va 16p nén SUB.

Lép nép thi (1-2) (khong dugc thé hién trén hinh v&) bao gdm vat liéu giéng véi
16p nép thir (1-1) CPL1_1 ¢6 thé ciing dugc bo tri trén dién cyc thir (1-2) REL1_2.

Pién cuc thir hai REL2 ¢6 thé bao gdm dién cuc thir (2-1) REL2_1 dugc bd tri
trén vach phan ving tht (2-1) PW2_1 va dién cyc thu (2-2) REL2 2 bd tri trén vach
phén ving tht (2-2) PW2_2.

Pién cuc the (2-1) REL2 1 ¢6 thé duogc b tri & ving phat quang con thtr nhét
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SEMA1, va chdng 1én véch phan ving thir (2-1) PW2_1 khi dugc nhin trén hinh chiéu
bing. Dién cuc thi (2-1) REL2_1 ¢6 thé kéo dai theo huéng thir hai DR2 trong ving
phat quang con thir nhit SEMAL.

Pién cuc thir (2-1) REL2 1 ¢6 thé r& nhanh theo huéng thit hai DR2 tir duong nbi
tht hai CNL2 kéo dai doc theo huéng thtr nhat DR1 dé dugc bé tri s6 nhiéu trong ving
phat quang con thir nhit SEMAL.

Pudng ndi tht hai CNL2 c6 thé duge ndi v6i dudong can chinh tht hai ARL2.
Puong ndi thir hai CNL2 ¢6 thé dugc tao ra lign khdi voi duong can chinh thir hai ARL2,
nhung sang ché khong gidi han & do.

DPién cuc the (2-2) REL2 2 ¢6 thé duogc bd tri & viung phat quang con thir hai
SEMA?2, va chdng 1én vach phan vung thir (2-2) PW2_2 khi dugc nhin trén hinh chiéu
bang. Pién cuc tht (2-2) REL2 2 ¢6 thé kéo dai theo huéng thu nh4t DR1 trong viing
phat quang con thtr hai SEMAZ2.

Pién cuc thir (2-2) REL2_2 c6 thé r& nhanh theo huéng thir nhét DR1 tir duong
cdn chinh thtr hai ARL2 kéo dai doc theo hudng thir hai DR2 @ duoc bd tri s6 nhidu
trong vung phat quang con thir hai SEMAZ.

L6p nfp thir (2-1) CPL2_1 duoc tao thanh tir vt liéu din trong subt chang han
nhu 1ZO ¢6 thé dugc tao ra trén dién cyc thir (2-1) REL2_1. Lép nép tha (2-1) (khong
duoc thé hién trén hinh v&) bao gdm vét lidu gidng véi 16p nap thir (2-1) CPL2_1 ¢6 thé
cling dugce bd trf trén dién cuc ther (2-2) REL2_2.

Khi dwoc nhin trén hinh chiéu bang, cic dién cuc thu (1-1) REL1_1 va dién cuc
thr (2-1) REL2_1 ¢6 thé dugc bo tri xen k& doc theo huéng thir nhat DRI trong ving
phét quang con thir nhit SEMAL.

Ngoai ra, khi dugc nhin trén hinh chiéu bang, céc dién cuc thir (1-2) REL1 2 va
dién cuc thir (2-2) REL2 2 ¢6 thé duge bb tri xen k& doc theo hudng thir hai DR2 trong
vung phat quang con thit hai SEMAZ2.

Khoang cach dl gitta cac dién cuc tha (1-1) REL1_1 va dién cuc thu (2-1)
REL2 1 trong vung phat quang con thir nhit SEMA1 va khoang cach d2 giita cac dién
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cuc thir (1-2) REL1_2 va dién cuc thwr (2-2) REL2_2 trong vung phat quang con thtr hai
SEMAZ2 c6 thé dugc thiét ké bang nhau.

Diéu nay nham muc dich dé LED tha nhit LD1 dugc cin chinh trong ving phat
quang con thir nhit SEMA 1 va LED tht hai LD2 dugc can chinh trong vung phét quang
con thtr hai SEMA2 ¢6 cung vung cén chinh.

Khi cac ving cdn chinh trong ving phat quang con thi nhat SEMA1 va viung phat
quang con thtt hai SEMA?2 ging nhau, thi cac LED thir nhét LD1 va LED thir hai LD2

6 thé duge ngin khong cho bi 1éch vé mét ph?m vung.

Pién cuc thir nhat REL1 va dién cuc thir hai REL2 ¢6 thé dugc tao ra twong Gng
véi cac hinh dang cta vach phan ving thir nhit PW1 va vach phan ving thit hai PW2.
Do d6, dién cuc thir nhat REL1 ¢6 thé c6 do dbc twong tmg voi gradient ctia vach phan
vung th nhit PW1, va dién cuc thit hai REL2 c6 thé co dd dbe tuong ing voi gradient

cua vach phan vung thir hai PW2.

Theo mdt phuong an cua sang ché, dién cuc thi nhat REL1 va dién cuc thtr hai
REL2 ¢6 thé duoc tao thanh tr vat liéu dan co6 kha ning phan xa khong d6i. Pién cuc
thtt nhat REL1 va dién cuc tha hai REL2 ¢6 thé cho phép céac anh sang dugc phat ra tir
¢4 hai phin ddu EP1 va EP2 cia LED LD tuong Gng phat ra theo mot huéng (vi du,
huéng phia truée) trong d6 hinh anh duge hién thi.

Mot bét ky trong sb dién cye thtt nhét REL1 va dién cyc thit hai REL2 c6 thé 1a
dién cuc andt, va dién cuc con lai trong sb dién cuc thi nhat REL1 va dién cuc thir hai
REL2 c6 thé 1a dién cuc catot. Theo mdt phuong 4n cua sang ché, dién cuc thir nhét

REL1 c6 thé 13 dién cuc andt, va dién cyc thi hai REL2 c6 thé 1a dién cuc catot.

Pién cuc tha nhét RELI va dién cuc tht hai REL2 co thé dugc bd trf trén cling

mat phang, va cé cung chi€u cao.

Mic du truong hop trong do6 dién cuc thh nhat REL1 va dién cuc tht hai REL2
duoc bd tri truc tiép trén 16p nén SUB duoc minh hoa dé thuan tién cho viéc mo ta,
nhung sang ché khong gi¢i han ¢ d6. Vi dy, thanh phén dé kich thich thiét bi phat quang
theo cach ma tran thu dong hodc theo cach ma tran chi dong ¢ thé con duogc bd tri gitta

céc dién cuc th nhat REL1 va dién cuc thit hai REL2 va 16p nén SUB.
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Duong cén chinh thu nhit ARL1 c6 thé kéo dai doc theo huéng thir hai DR2 trong
vimg phat quang don vi, va duoc néi dién véi dién cuc tht nhat REL1. Khi dugc nhin
trén hinh chiéu bang, duong can chinh thir nhit ARL1 c6 thé chong 1én vach phén ving
tht nhat PW1.

Puomg can chinh thit hai ARL2 ¢6 thé duge dit céch xa dudmg can chinh thit nhét
ARL1 mot khoang cach nhét dinh trong viing phat quang don vi, va dugc nbi dién véi
dién cuc tht hai REL2. Khi dugc nhin trén hinh chiéu bing, duong can chinh thir hai
ARL2 c6 thé chdng 1én vach phan ving thtr hai PW2.

Theo mdt phuong an cua sang ché, duong cin chinh thir nhit ARL1 va duong cin
chinh thir hai ARL2 ¢6 thé dugc b tri & ciing 16p v6i dién cyc tht nhat REL1 va dién
cuc thr hai REL2, nhung sang ché khong gi6i han ¢ d6. Vi du, mdi dudng cin chinh
trong s& duong cin chinh thu nhat ARL1 va dudng can chinh thir hai ARL2 ¢o6 thé duoc
b4 tri & 16p khéc véi 16p cla dién cuc tht nhat REL1 va dién cuc thir hai REL2 dé dugc

ndi dién véi dién cyc tuong tng thong qua 16 tiép xuc hodc twong tu.

Pién 4p didu chinh thir nhét c6 thé dugc cip cho duong can chinh thit nhét ARL1,
va dién ap didu chinh thir hai ¢6 mutc dién ap khéc véi mire dién ap cua dién 4p diéu

chinh thi nhét c6 thé dugc cip cho duong cdn chinh thir hai ARL2.

Puong can chinh thir nhét ARL1 c6 thé truyén dién p didu chinh thtr nhét dén
dién cuc thtt nhat REL1 dé cdc LED LD dugc cin chinh trong mot diém anh con SP.
Pudng cdn chinh thir hai AR2 ¢6 thé truyén dién ap didu chinh tht hai dén dién cuc thir
hai REL2 dé cac LED LD dugc can chinh trong mot diém anh con SP.

Theo mot phuong an cua sang ché, dién ap dat GND ¢6 thé dugc cp lam dién ap
didu chinh thir nhét cho duong can chinh thir nht ARL1, va dién 4p AC ¢6 thé duge
chp lam dién 4p diéu chinh tht hai cho dudng can chinh thi hai ARL2.

Khi cac dién ap dinh trude c6 cac mice dién ap khéac nhau 1an lugt dugc cép cho
duong cédn chinh thir nhit ARL1 va dudng can chinh th hai ARL2, thi dién truong c6
thé duogc tao ra gitta dién cuc thir nhat REL1 va dién cuc thir hai REL2.

Céc dién cuc tht nhat REL1 va dién cuc tht hai REL2, cac duong can chinh thir
nh&t ARL1 va dwong cin chinh thir hai ARL2, va cdc dudng ndi thi nhit CNL1 va
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duong ndi thir hai CNL2 c6 thé duge tao thanh tir vat ligu dan. Vat li¢u dan nay co thé
bao gf“)m kim loai chéng han nhu Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, hodc hop kim
bét ky clia ching, oxit din ching han nhu indi thiéc oxit (ITO), indi kém oxit (IZO),
kém oxit (ZnO), hodc indi thiéc kém oxit (ITZO), polyme dan ching han nhu PEDOT,

va vat liéu tuong tu.

Ngoai ra, cac dién cuc thir nhit REL1 va dién cuc thr hai REL2, cdc dudng can
chinh tht nhit ARL1 va dwong cin chinh thér hai ARL2, va cac dudng ndi thu nhét
CNL1 va dudng ndi thir hai CNL2 ¢6 thé dugc tao ra trong mot 16p. Tuy nhién, sang
ché khong gi6i han ¢ do, va cac dién cuc thir nhat REL1 va dién cuc thir hai REL2, céc
duong can chinh thu nhat ARL1 va dudng can chinh th hai ARL2, va cac duong nbi
thit nht CNL1 va dudng ndi thir hai CNL2 c6 thé duge tao ra trong nhieu 16p trong d6
hai hoac nhiéu hon hai vat liéu trong sb céc kim loai, hop kim, oxit dan, va polyme din

duoc x€p chong.

" Trong vimg phat quang con thir nhit SEMA1, LED thtt nhat LD1 ¢6 thé dugc bd
tr{ gifta dién cuc tht (1-1) REL1_1 va dién cyc thlr (2-1) REL2 1. '

Mot phan dau bt ky trong s6 hai phan dau EP1 va EP2 ctia LED thix nhit LD1 c6
thé duoc ndi véi dién cuc thir (1-1) REL1_1, va phin dau con lai trong s4 hai phan dau

EP1 va EP2 ciia LED thir nhit LD1 c6 thé dugc ndi véi dién cuc thir (2-1) REL2_1.

Vi du, phin dAu tht nhét EP1 ciia LED tht nhét LD1 ¢6 thé duge nbi véi dién cuc
thtr (1-1) REL1_1, va phan ddu thit hai EP2 ciia LED thtt nhat LD1 ¢6 thé dugc ndi véi
dlen cuc thir (2-1) REL2 1. Ngoaira, phan dau thu nhét EP1 cua LED tht nhat LD1 co
thé duoc nbi véi dién cuc thr (2-1) REL2 1, va phan dau thtr hai EP2 cua LED thar nhat
D1 c6 thé duge ndi véi dién cuc thtr (1-1) REL1_1.

Sau déy, d& thuan tién, LED thi nhit LD1 ¢6 phan dau thi nhit EP1 duoc ndi véi
dién cuc thir (1-1) REL1 1 dugc md ta 1a LED thu (1-1) LD1 1. Ngoai ra, LED th@
nhét LD1 c6 phan ddu thr nhit EP1 dwoe ndi véi dién cye thir (2-1) REL2_1 duge mo
ta 1a LED thir (1-2) LD1_2.

Trong ving phét quang con thir hai SEMA2, LED thir hai LD2 c6 thé dugc bb tri
gifta dién cuc thir (1-2) REL1_2 va dién cuc thr (2-2) REL2_2.
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Mot phin dAu bt k¥ trong sé hai phan dau EP1 va EP2 ctia LED thr hai LD2 ¢6
thé duoc ndi véi dién cuc thtt (1-2) REL1 2, va phin dau con lai trong sb hai phén dau

EP1 va EP2 ctia LED thir hai LD2 ¢6 thé dugc ndi véi dién cuc thir (2-2) REL2_2.

Vi du, phin dAu thir nhat EP1 cia LED thit hai LD2 c6 thé dugc nbi vai dién cuc
thit (1-2) REL1_2, va phan dau tht hai EP2 cta LED thi hai LD2 ¢6 thé duoc nbi voi
dién cuc thtr (2-2) REL2 2. Ngoai ra, phan dau thr nhét EP1 ctia LED tht hai LD2 ¢6
thé duoc ndi vai dién cue thir (2-2) REL2_2, va phn ddu tht hai EP2 cia LED thir hai
LD2 ¢6 thé duoc ndi v6i dién cuc thr (1-2) REL1_2.

Sau ddy, dé thuan tién, LED tht hai LD2 c6 phan dau thir nhat EP1 duge nbi véi
dién cuc thir (1-2) REL1 2 duge md ta 1a LED tha (2-1) LD2_1. Ngoai ra, LED thit hai
LD2 c6 phdn dau thir nhét EP1 dwge ndi véi dién cuc thir (2-2) REL2 2 duge mo ta la
LED tht (2-2) LD2 2.

Pién cuc tiép xtic tht nhit CNE1 ¢6 thé dugc b tri trén dién cuc th nhét REL1.

Khi duoc nhin trén hinh chiéu bang, dién cuc tiép xtc thi nhat CNE1 ¢6 thé che
dién cuc thit nhét REL1 va chdng 1én dién cyc thir nhat REL1. Ngoai ra, dién cuc tiép
xtc thit nhat CNE1 ¢6 thé chong mot phan 1én mot trong s6 hai phan dau EP1 va EP2
ctia mdi LED LD.

Dién cuc tiép xtc tht nhit CNE1 c6 thé bao gom dién cuc tiép xuc tha (1-1)
CNE1 1 duoc bd tri trén dién cuc tha (1-1) REL1_1 va dién cuc tiép xtc thir (1-2)
CNE1 2 duoc bb tri trén dién cyc thir (1-2) REL1_2.

Pién cuc tiép xic thir (1-1) CNE1_1 ¢6 thé duge b tri ¢ ving phat quang con th
nhdt SEMAL, va dién cuc tiép xtc thir (1-2) CNE1_2 ¢6 thé dwgce bd tri ¢ ving phat
quang con thir hai SEMAZ2.

Khi duoc nhin trén hinh chiéu bé‘mg, dién cuc tiép xutc th (1-1) CNEL 1 ¢6 thé
chdng 1én dién cyc thir (1-1) REL1_1 va phén d4u thtt nhat EP1 cia LED thtr (1-1)
D1 1. Ngoai ra, dién cyc tiép xtc thir (1-1) CNE1_1 cting ¢6 thé chdng 1én phan dau
thir hai EP2 cta LED thir (1-2) LD1_2.

Khi duoc nhin trén hinh chiéu bing, dién cyc tiép xitc thir (1-2) CNE1 2 ¢6 thé
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chdng 1én phan dau thir hai EP2 ciia m&i LED trong s6 cac LED thir (2-2) LD2 2 va
dién cue thit (1-2) REL1 2. Ngoi ra, khi duge nhin trén hinh chiéu bang, dién cuc tiép
xtic thir (1-2) CNE1 2 ¢6 thé chdng 1én phan dau thir nhit EP1 mdi LED trong sb cac
LED ther (2-1) LD2 1.

L6p cach ly thir ba IN3 che dién cuc tiép xtc thit nhat CNE1 co thé duoc bd tri
trén dién cuc tiép xtc thr nhat CNE1. Lép cach ly thir ba INS3 cho phép dién cuc tiép
xtc thtt nhat CNE1 khong bi 1am 19 ra bén ngoai, dé sy an mon dién cuc tiép xuc tha

nhat CNE1 ¢6 thé dugc ngin chan.

L&p céach ly tha ba INS3 ¢o6 thé 1a 16p cach ly vo co bao gdm vat lidu vo co hodc
16p céach ly hitu co bao gdm vt lidu hitu co. L6p cach ly thir ba INS3 ¢o thé duoc tao ra
trong mot 1&p nhu dugc thé hién trén cic hinh v&. Tuy nhién, sang ché khong gi6i han

& @6, va 16p céch ly thi ba INS3 ¢6 thé duge bd tri & nhiéu 16p.
Pién cuc tiép xtc tht hai CNE2 c6 thé dugce bb tri trén dién cuc thit hai REL2.

Khi dugc nhin trén hinh chiéu bang, dién cuc tiép xtic thit hai CNE2 c6 thé che
dién cuc thit hai REL2 va chdng 1én dién cuc thir hai REL2. Ngoai ra, dién cuc tiép xtic
thir hai CNE2 ¢6 thé chong mot phan 1én mdt trong s6 hai phan diu EP1 va EP2 ctia mdi
LED LD.

Theo mot phuong an cua sang ché, dién cuc tiép xtc thir hai CNE2 c6 thé bao
gdm dién cuc tiép xtc thir (2-1) CNE2_1 dugc b tri trén dién cuc th (2-1) REL2_1va
dien cuc tiép xtc thir (2-2) CNE2_2 dugc b tri trén dién cye thir (2-2) REL2_2.

Pién cuc tiép xtc thir (2-1) CNE2_1 ¢6 thé duge b tri ¢ vung phét quang con thi
nhat SEMAL, va dién cuc tiép xtc thir (2-2) CNE2_2 c6 thé duge bd tri ¢ ving phat
quang con thtr hai SEMA?2.

Khi dwoc nhin trén hinh chiéu bing, dién cuc tiép xuc thu (2-1) CNE2_1 ¢6 thé
chdng 1én phan dau thtt hai EP2 cia moi LED trong s6 cac LED thu (1-1) LD1_1 va
dién cuc thir (2-1) REL2_ 1. Ngoai ra, dién cuc tiép xtc thir (2-1) CNE2_1 ¢6 thé chong
1én phan dAu thér nhat EP1 ctia mdi LED trong s6 cac LED thir (1-2) LD1_2.

Khi duoc nhin trén hinh chiéu béng, dién cuc tiép xuc tho (2-2) CNE2 2 ¢6 thé

23



47746 24/88

chdng 1én phan ddu thir nhat EP1 cia LED tht (2-2) LD2_2 va dién cuc thi (2-2)
REL2 2. Ngoai ra, dién cue tiép xiic thir (2-2) CNE2_2 c6 the chdng 1én phin dau thi
hai EP2 ctia LED tha (2-1) LD2 1.

Pién cuc tiép xtc th hai CNE2 ¢6 thé duoc tao thanh tir vat liéu gibng véi dién

cuc tiép xuc thi nhit CNE], nhung sang ché khéng gi6i han & do.

Lép céch ly thir tw INS4 che dién cyc tiép xtc th hai CNE2 ¢6 thé duge bd tri
trén dién cuc tiép xtc tht hai CNE2.

L6p céch ly tha tu INS4 cho phép dién cuc tiép xtic thit hai CNE2 khong bi lam
10 ra bén ngoai, dé sy an mon cua dién cyuc tiép xtic thit hai CNE2 ¢6 thé dugc ngin
chin. Lop cach ly thtr tu INS4 ¢6 thé duoc tao két cdu & dang mot bt ky trong s6 16p

cach ly vo co va 16p céach ly hitu co.
Lép pht OC c6 thé duge bb tri trén 16p cach ly thir tw INS4.

L6p phit OC c6 thé 12 16p 1am phing dé lam giam chénh léch bude dugc tao ra boi
vach phan vung thu nhit PW1 va véach phan ving thtr hai PW2, dién cuc thu nhit REL1
va dién cuc thir hai REL2, dién cuo tiép xtic th nhit CNE1 va dién cuc tiép xte th hai
CNE2, va tuong tu, dugc bd tri trén mat dudi cia ching. Ngoai ra, 16p phi OC ¢ thé
la 16p bao dé ngan khong cho oxy, hoi 4m, va chét tuong tw xam nhép vao trong LED

LD.

‘ Nhu duqc mo ta & trén, cac dién cuc th& (1-1) RELI__I va dién cuc_thl’r (2-1)
REL2 1 kéo dai doc theo huéng thir hai DR2 trong vung phat quang con tha nhat
SEMALI, va do d6, LED thtr nht LD1 c6 thé dugc cin chinh theo hudng thu nhét DR1.

Khi dién trudong ¢ dién ap 16n hon hodc bang dién ap dinh trude dugc cép cho ca
hai phan dau EP1 va EP2 cua mdi LED trong s6 cac LED thir nhat LD1 thong qua céc
dién cuc tht (1-1) REL1 1 va dién cuc tha (2-1) REL2 1, thi cac LED tha nhét LDI1
phét ra cAc 4nh sang khi céc cdp dién tir - 16 tréng duge két hop trong 16p hoat dong 12.

Anh sang duogc phat ra tir mdi LED trong s& cac LED tht nhat LD1 c6 thé phatra
theo huéng chidu dai ctia mdi LED trong s cac LED tht nhat LD1, tirc la, huéng th
nhit DR1. Anh séng di theo hudng thir nhit DR1 ¢6 thé duge phan xa boi cac dién cuc
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tha (1-1) REL1 1 va dién cyc thtr (2-1) REL2_1 dé di theo huéng phia trude.

Do cac dién cuc thir (1-2) REL1_2 va dién cuc tht (2-2) REL2_2 kéo dai doc theo
hudng thi nhét DR1 trong viing phat quang con thir hai SEMAZ2, nén mdi LED trong s
cac LED tht hai LD2 ¢6 thé duoc can chinh theo hudng thir hai DR2.

Khi dién trudong ¢6 dién ap 16n hon hodc bﬁng dién 4p dinh trude duoc cép cho ca
hai phén dau EP1 va EP2 cia mdi LED trong s& cdc LED thir hai LD2 thong qua céc
dién cuc thu (1'-2) REL1 2 va dién cuc thu (2-2) REL2 2, thi cac LED thir hai LD2
phét ra céc anh sang khi cic cgp dién ti - 18 tréng duogc két hop trong 16p hoat dong 12.

Anh sang duoc phat ra tir LED thir hai LD2 ¢6 thé phat ra theo hudng chidu dai
ctia LED th® hai LD2, trc 13, hudng thtr hai DR2. Anh séng di theo theo hudng thtr hai
DR2 cé thé duoc phan xa béi cac dién cuc thir (1-2) REL1_2 va dién cuc thi (2-2)
REL2 2 dé di theo huéng phia trude.

Theo mdt phuong 4n cta séng ché, cic LED thir nhat LD1 va LED tht hai LD2
duoc can chinh theo cac hudng khac nhau trong mot diém émh con SP, va do do6 cac anh
sang 1an luot dugc phat ra tir cac LED thir nhat LD1 va LED thir hai LD2 khong tap
trung theo hudéng cu thé. Theo do, thiét bi phat quang c6 thé ¢6 su phan bd dau ra 4nh

sang ddng déu trong toan bd ving.

Trong thibt bi phat quang hién c6, khi cac LED thtr nhat LD1 va LED thi hai LD2
dwoc cin chinh theo cing huéng vi du, huéng ngang trong mot diém anh con SP, thi
4nh sang duoc phat ra tirm3i LED trong s cac LED thirnhat LD1 va LED thir hai LD2
¢6 thé theo hudng ngang. Anh séng c6 thé duoc tap trung doc theo huéng cén chinh cia

c4c LED thtr nhat LD1 va LED tht hai LD2.

Khi anh sang nay dugc tép trung theo hudng cu thé trong mot diém anh con SP,
thi hiéu suét két xuét 4nh sang cua anh sang nay c6 thé dugc thay d6i phu thudc vao cac
vung cua thiét bi phat quang hién c6. Su chénh 1éch vé hiéu suét két xuat 4nh sang cta
anh sang phu thudc vao cac vung co thé gay ra 15i chét luong hinh anh trong thiét bi

hién thi sir dung thiét bi phat quang hién c6 1am ngudn 4nh sang.

Theo d6, trong thiét bi phat quang theo mdt phwong an cia sang ché, cac LED thtr
nhét LD1 va LED thtt hai LD2 dugc cin chinh theo cac huéng khac nhau, dé anh sang

25



47746 26/88

dugc phét ra tir m&i LED trong s6 cac LED thi nhat LD1 va LED thir hai LD2 khong

duoc tap trung theo hudng cu thé trong mot diém anh con SP.

FIG.5 12 hinh chiéu bang minh hoa mot phuong 4n khac cua vung phat quang don
vi cua thiét bi phat quang trén FIG.3. Theo phuong &n nay, cac phan khac véi céc phan
cua phuong an dugc mo ta & trén s& duoc md ta chu yéu dé tranh su du thira. Cac phén
khong duge mo ta cu thé theo phuong an cu thé nay tuan theo cac phan mo ta ciia phuong
an dugce mo ta ¢ trén. Ngoai ra, cac s chi din gidng nhau dé cap dén cac thanh phan

gidng nhau, va cac s6 chi dan twong tu dé cap dén cac thanh phan tuong tu.

Thiét bi phét quang dugc thé hi¢n trén FIG.5 c6 thé c6 két chu gan gidng hodc
tuong tu voi két chu cua thiét bi phat quang trén FIG.3, ngoai trr mot phan dau cla
duong nbi thi nhét dugc tao ra & dang tron, va khoang cich gitta duong nbi thir nhét va

dién cuc duoc bd tri & phia trén cing clia viing phat quang con th hai dugc didu chinh.

Tham chiéu dén FIG.5, thiét bi phat quang theo mot phwong an khéc cia sang ché
¢6 thé bao gom 16p nén SUB bao gdm cac ving phat quang don vi, 16p chan BRL, cac
LED LD, vach phan vung thir nhat PW1 va véach phan vung thtr hai PW2, dién cyc tht
nhét REL1 va dién cuc thit hai REL2, duong can chinh thit nhat ARL1 va dudng can
chinh thit hai ARL2, va dién cuc tiép xtc thit nhat CNE1 va dién cyc tiép xuc thi hai
CNE2.

Pién cuc thtt nhit REL1 c6 thé bao gdm dién cuc thir (1-1) REL1_1 kéo dai doc
theo hudng thir hai DR2 va dién cuc thtr (1-2) REL1_2 kéo dai doc theo hudng thur nhét
DR1 giao vGi huong thir hai DR2.

Pién cuc thtt hai REL2 ¢6 thé bao gdm dién cuc thir (2-1) REL2_1 kéo dai doc
theo hudng tht hai DR2 va dién cyc thir (2-2) REL2_2 kéo dai doc theo huéng thir nhat
DRI.

Céc LED LD c6 thé bao gdm LED thtt nhit LD1 dugc can chinh gifta dién cuc
thtr (1-1) REL1_1 va dién cye thir (2-1) REL2_1 va LED thr hai LD2 duge can chinh
gita dién cuc thtr (1-2) REL1_2 va dién cyc thir (2-2) REL2 2.

Theo mdt phuong 4n cia sang ché, LED tht nhat LD1 c6 thé duoc cin chinh doc
theo huéng thtt nhét DRI, va bao gdm phén diu thtt nhét EP1 va phan dAu tht hai EP2
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theo hudng thu nhit DR1. Ngoai ra, LED th{r hai LD2 c6 thé dugc can chinh doc theo
huéng th hai DR2, va bao gdm phan ddu thir nhét EP1 va phan dau thtr hai EP2 theo
hudng thir hai DR2.

MBbi ving phat quang don vi c6 thé bao gdm ving phat quang con thir nhit SEMA1
trong d6 LED thtt nhit LD1 duge bd trf va ving phat quang con thir hai SEMA2 trong
d6 LED thtt hai LD2 dugc bb tri.

Céc dién cyc thu (1-1) REL1 1 va dién cyc thir (2-1) REL2_1 ¢6 thé dugc bd tri
& vung phat quang con thir nhat SEMAL1, va cac dién cuc thu (1-2) REL1_2 va dién cuc
thr (2-2) REL2_ 2 ¢6 thé duge bb tri & ving phat quang con thir hai SEMA2.

Pudng nbi thir nhat CNL1 kéo dai theo hudng thir nhat DR1 ¢6 thé dugrc b6 tri &

mdi ving phat quang don vi.

DPuong ndi thi nhit CNL1 ¢6 thé bao gdm mot phén dau duoc ndi véi dudng can
chinh thtt nhit ARL1 va phin diu con lai CON d6i dién v6i mot phan ddu nay. Phan
dAu con lai CON cuia dudng ndi thir nhét CNLI ¢ thé c6 dang tron.

Khi cac LED tha nhit LD1 va LED tha hai LD2 dugc cén chinh trong ving phat
quang con tuong Gng, thi dién trudong co thé dugc tap trung gilta duong can chinh tht
hai ARL?2 va phan du con lai ctia dudng ndi thi nhat CNL1 (sau ddy. dugc goi la *ving
tha nhéat’). Khi dién trudng nay duge tap trung trong ving tht nhét, thi cic LED LD ¢6

thé bi 1éch va duoc cdn chinh trong ving thir nhét.

Dé ngian khong cho LED LD bi Iéch vé mot phan ving, theo mdt phuong 4n cua
sang ché, phin dAu con lai CON ctia duong néi thit nhat CNL1 co thé duoc thiét ké &

dang tron, dé dién truong duge tap trung trong vung thi nhét c6 thé dugc phan tan.

Ngoai ra, fheo mot phuong an cua sang ché, khoang cach d3 gitta mot dién cuc
dwoc bb tri & phia trén cling trong ving phat quang con thir hai SEMA?2 va dudng ndi
tht: nhat CNL1 ¢6 thé duoc thiét ké 16n hon khoang cach d2 gitra céc di¢n cuc th (1-2)
REL1 2 va dién cyc thr (2-2) REL2 2.

Diéu nay nham muc dich dé ngan khong cho dién trudong dugc tap trung gitra mot

dién cuc duge bd tri & phia trén cung trong vung phat quang con thir hai SEMA?2 va
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duong ndi thir nhat CNL1.

Ngoai ra, theo mdt phuong an cia sang ché, khoang cach d4 gitra mdi trong sd
céc dién cuc thi (2-2) REL2_2 va dudng can chinh tht nhat ARLI ¢6 thé duoc thiét ké
16n hon khoang cach d2 giita céc dién cuc thir (1-2) REL1_2 va dién cuc thu (2-2)
REL2 2.

FIG.6 14 hinh chiéu bing minh hoa mdt phuong an khac ctia vang phat qﬁaﬁg don
vi cita thiét bi phét quang trén FIG.3. FIG.7 1a hinh v& mit cét dugc lay theo dudmg II-
I’ trén FIG.6. Theo phuong 4n nay, cac phan khac véi cac phan ctia phuong an dugc
mo ta & trén s€ duge mo ta chu yéu dé tranh sy du thira. Cac phan khong duge md ta cu
thé theo phuong 4n cu thé nay tuan theo cac phan mo ta cta phuong an duge mo ta ¢
trén. Ngoai ra, cac sé chi dan giéng nhau d& cap dén cac thanh phan gidng nhau, va céc

s6 chi din tuong tu @& cap dén cac thanh phan tuong tu.

Thiét bi phat quang dugc thé hién trén FIG.6 va FIG.7 c6 thé o ket céu gén gidng
hodc tuong tu v6i két cAu cua thiét bi phét quang trén FIG.3, ngoai trir thiét bi phat
quang duoc thé hién trén FIG.6 va FIG.7 bao gdm hinh mau cach ly thir nhét chong 1én
duong can chinh thu nhét va hinh mau céach ly tht hai chdng 1én duong can chinh thir

hai.

Tham chiéu dén FIG.6 va FIG.7, thiét bi phat quang theo mot phwong an khéac cta
sang ché c6 thé bao gbém 16p nén SUB bao gdm cac vung phat quang don vi, 16p chdn
BRL, cac LED LD, vach phan vung thir nhit PW1 va vach phan vung thir hai PW2, dién
cuc thir nhat REL1 va dién cuc thir hai REL2, duong can chinh th&t nhdt ARL1 va duong
cdn chinh thtr hai ARL2, va dién cuc tiép xtc thi nhit CNE1 va dién cuc tiép xtc thi
hai CNE2.

Dién cuc tht nhat REL1 c6 thé bao gdm dién cuc thwr (1-1) REL1 1 kéo dai doc
theo hudng thir hai DR2 va dién cuc tht (1-2) REL1_2 kéo dai doc theo hudng thu nhét
DRI giao v6i huéng thir hai DR2.

Dién cuc thi hai REL2 ¢6 thé bao gom dién cyc thir (2-1) REL2 1 kéo dai doc
theo hudng thir hai DR2 va dién cuc thir (2-2) REL2 2 kéo dai doc theo hudng thir nhét
DRI1.
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Céc LED LD c6 thé bao gdm LED thi nhit LD1 duoc cin chinh gifta dién cuc
tha (1-1) REL1_1 va dién cyc thir (2-1) REL2_1 va LED tht hai LD2 dugc can chinh
gifta dién cuc thir (1-2) REL1_2 va dién cyc tht (2-2) REL2_2.

Mbi ving phat quang don vi ¢6 thé bao gdm ving phat quang con thir nhit SEMA1
trong d6 LED thtr nhat LD1 duoc bb tri va ving phét quang con thir hai SEMA?2 trong
d6 LED thir hai LD2 dugc b tri.

Thiét bi ph4t quang ¢6 thé con bao gdm hinh mu cach ly thtt nhét INSP1 va hinh

mau cach ly thir hai INSP2 dugc bd tri & mdi vung phat quang don vi.

Céc hinh mAu c4ch ly th nht INSP1 va hinh mau cach ly thir hai INSP2 ¢6 thé
duoc bd tri tuong Gtng véi ving trong d6 dién truong dugc tap trung khi cac LED LD

duoc can chinh trong mdi ving phét quang don vi.

Céc hinh miu cach ly th nhat INSP1 va hinh mAu céch ly thit hai INSP2 ¢6 the
chin mot phan dién truong trong ving ma dién trudng duoc tap trung. Theo do, cac

LED LD c¢6 thé duoc ngin khong cho bi 1éch v& ving ma dién trudng dugc tap trung.

Ving ma dién truong duge tap trung c6 thé 14, vi du, gitta dudng can chinh thi
nhit ARL1 va dién cuc thir (1-2) REL1 2 va giita duong can chinh thir hai ARL2 va
dién cuc tha (2-2) REL2 2.

Khi duoc nhin trén hinh chiéu bing, hinh mAu cach ly thir nhdt INSP1 ¢6 the duoc
b tri chdng 1&n dudng cin chinh thir nhdt ARL1 va dign cyc thir (1-2) REL1_2, va hinh
mAu cach ly thtt hai INSP2 ¢6 thé dugc b tri chong 1én dudng can chinh thi hai ARL2
va dién cyc thir (2-2) REL2 2.

Hinh miu cach ly thtt nhdt INSP1 c6 thé kéo dai doc theo huéng kéo dai cia
dudng can chinh tht nhit ARL1, va hinh mau cach ly thir hai INSP2 c6 thé kéo dai doc
theo hudng kéo dai cuia dudng can chinh thir hai ARL2.

Céc hinh mu cach ly tht nhat INSP1 va hinh mau cach ly thi hai INSP2 ¢6 thé
duoc b tri & cung 16p v6i 16p cach ly thi nhat INS1 dwoc bb tri trén mat dusi cia moi

LED LD trong sd cac LED LD, va bao gdm vit lidu giéng nhau.
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Céc hinh mAu cach ly thir nhat INSP1 va hinh mau cach ly thir hai INSP2 va 16p
cach ly thu nhét INS1 ¢6 thé duoc tao két cdu 1a mot bét ky trong s6 16p cach ly vo co

bao gdm vét liéu v6 co va lop cach ly hitu co bao gdm vat liéu hiru co.

Theo mot phuong an cia sang ché, hinh mau céch ly thi nhét INSP1 va hinh mau
cach ly tha hai INSP2 ¢6 thé duoc duoc tao ra & dang thanh kéo dai theo huéng thr hai
DR2, nhung séng ché khong gi6i han & d6. Céc hinh mau cach ly thu nhét INSP1 va
hinh m&u cach ly th hai INSP2 c6 thé duogc tao ra & cac hinh dang khac nhau trong
khoang trong d6 hinh mAu céch ly thi nhat INSP1 va hinh mau céch ly tht hai INSP2

duoc duoc tao ra trong ving ma dién truong duge tap trung, dé chin dién truong nay.

FIG.8 13 hinh chiéu biang minh hoa mdt phuong én khéc cta vung phét quang don
vi ctia thiét bi phat quang trén FIG 3. FIG.9 1a hinh v& mit cét duoc 14y theo duong II1-
I’ trén FIG.8. Theo phuong 4n nay, cac phan khac véi cac phan ctia phwong an dugc
mb ta & trén & duoc mo ta cha yéu dé tranh sy du thira. Céc phan khong duge md ta cu
thé theo phuong an cu thé nay tuan theo cac phan md ta cta phuong dn dugc mo ta o
trén. Ngoai ra, cac s6 chi din giéng nhau d& cap dén céc thanh phan gidng nhau, va cac

s6 chi dan twong tu dé cap dén cac thanh phan twong tu.

Thiét bi phét quang dugec thé hién trén FIG.8 va FIG.9 c6 thé ¢o két ciu gan gidng
hoiic tuong tu v6i két cdu cua thiét bi phat quang trén FIG.6, ngoai trr hinh mau dan
chin tht nhit dugc tao ra trén hinh mAu cach ly th& nhét va hinh mAu dan chén thit hai

duoc tao ra trén hinh mau cach ly th hai.

Tham chiéu dén FIG.8 va FIG.9, thiét bi phét quang theo mot phuong an khac cia
sang ché c6 thé bao gdm 16p nén SUB bao gdm cac vung phat quang don vi, 16p chén
BRL, cac LED LD, vach phan vung tha nhit PW1 va vach phan ving thit hai PW2, dién
cuc thtr nhit REL1 va dién cuc thit hai REL2, duong cén chinh thir nhat ARL1 va dudng
cin chinh tht hai ARL2, va dién cuc tiép xtc thir nhit CNE1 va dién cuc tiép xic thit
hai CNE2.

Pién cuc th nhit REL1 ¢6 thé bao gdm dién cuc thw (1-1) REL1 1 kéo dai doc
theo hudng thir hai DR2 va dién cuc thir (1-2) REL1_2 kéo dai doc theo huéng thir nhét
DR1 giao v4i hudng thir hai DR2.
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Dién cuc thir hai REL2 ¢6 thé bao gém dién cuc thir (2-1) REL2 1 kéo dai doc
theo huéng thir hai DR2 va dién cuc thw (2-2) REL2_2 kéo dai doc theo huéng thir nhat
DRI1.

Céc LED LD c6 thé bao gdm LED tht nhit LD1 duoc cin chinh gilta dién cuc
tha (1-1) REL1 1 va dién cyuc tht (2-1) REL2_1 va LED thtr hai LD2 dugc cén chinh
gita dién cyc thir (1-2) REL1_2 va dién cuc thi (2-2) REL2 2.

MBoi vung phat quang don vi c6 thé bao gdm viing phat quang con thir nhit SEMA1
trong d6 LED tht nhit LD1 duge b tri va ving phat quang con thir hai SEMA2 trong
d6 LED tht hai LD2 dugc b tri.

Thiét bi phat quang c6 thé con bao gdm hinh miu cach ly thi nhat INSP1 va hinh
mAu céch ly thtt hai INSP2 va hinh mAu din chén thir nhat SCP1 va hinh méu dan chin

thtr hai SCP2, duge bd tri & mdi ving phat quang don vi.

Cac hinh mau céch ly tha nhit INSP1 va hinh mau céch ly tha hai INSP2 ¢6 thé
duoc bd tri tvong ng véi vung trong do6 dign truong dugc tap trung khi cac LED LD

dwoc can chinh trong mdi ving phét quang don vi.

Cac hinh miu c4ch ly tht nhat INSP1 va hinh mau céach ly thir hai INSP2 ¢6 thé
chin mot phan dién trudng trong ving ma dién truong duoc tip trung. Theo do, cac

LED LD c¢6 thé duoc ngin khong cho bi 1éch vé ving ma dién truong dugc tap trung.

MB3i trong s6 hinh mAu dén chén thit nhit SCP1 va hinh mau dan chén th@ hai
SCP2 c6 thé duoc bé trf trén mot bat ki trong s hinh mau cach ly tht nhat INSP1 va
hinh mau cach ly thir hai INSP2 dé con chén dién trudng trong vung ma dién trudng

duoc tap trung.

Vi dy, hinh m&u dAn chén thir nht SCP1 ¢6 thé dugc tao ra trén hinh mau cach ly
thtr nhat INSP1, va hinh miu dan chén tht hai SCP2 c6 thé duoc tao ra trén hinh mau

cach ly thtr hai INSP2.

Khi dugc nhin trén hinh chiéu bing, hinh mAu dan chan thir nhét SCP1 ¢6 thé kéo
dai doc theo huéng kéo dai ctia hinh mAu cch ly tht nhat INSP1 va chong lén hinh mau

céch 1y thir nht INSP1. Khi dugc nhin trén hinh chiéu bang, hinh mau dan chén thit hai
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SCP2 ¢6 thé kéo dai doc theo huéng kéo dai ctia hinh mau cach ly th hai INSP2 va
chdng 1én hinh mau céch ly thir hai INSP2.

Theo mdt phuong én ctia sang ché, hinh mau dan chan thix nhit SCP1 va hinh mau
dan chin tha hai SCP2 c6 thé duoc tao ra trong cuing 16p v6i dién cuc tiép xtic thir nhit

CNE1, va bao gdm vat liéu gidng nhau.

~ Hinh mAu din chén thtr nhat SCP1 va hinh mAu dan chan thtt hai SCP2 co thé
duoc tao thanh tir vat liéu dan trong sudt dé giam thiéu su that thoat 4nh sang dugc phat

ra tr m&i LED tr'ong s6 cac LED tha nhit LD1 va LED thir hai LD2.

Hinh miu din chén thér nhat SCP1 va hinh mau din chin thir hai SCP2 c6 thé
dugc tao ra & cac hinh dang khac nhau trong khoang trong d6 hinh mAu dén chén thi
nhét SCP1 va hinh mAu din chén thtr hai SCP2 duoc bd tri & ving ma dién truong duge

tap trung, dé chan dién truong nay.

FIG.10 minh hoa thiét bi hién thi theo mot phuong n cua sang ché, va cu thé 1a
hinh chiéu bing gian luge cua thiét bi hién thi st dung LED dang thanh dugc thé hién
trén FIG.1 lam ngudn phat quang.

Tham chiéu dén FIG.1 dén FIG.10, thiét bi hién thi theo sang ché c6 thé bao gom
16p nén SUB, céc didm anh PXL duoc bb tri trén 16p nén SUB, bd phan kich thich dugc
b tri trén 16p nén SUB va kich thich cac diém anh PXL, va bo phan duong (khong duge
thé hién trén hinh v&) dé ndi cac diém anh PXL va bd phan kich thich.

L6p nén SUB ¢6 thé bao gdm ving hién thi DA va ving khong hién thi NDA.

Ving hién thi DA c6 thé 12 ving trong d6 cac diém anh PXL dé hién thi hinh anh
duoc tao ra. Ving khong hién thi NDA c6 thé 1a ving trong d6 bo phén kich thich dé
Kich thich céc diém anh PXL va mot phan bo phan duong (khong dugc the hién trén
hinh v&) dé ndi cac diém anh PXL va bd phan kich thich dugc b tri.

Vimg khong hién thi NDA ¢6 thé duge bd tri & it nhat mot bén cia ving hién thi
DA. Theo moOt phuong én cia sang ché, ving khong hién thi NDA c6 thé bao quanh chu

vi ctia ving hién thi DA.

32



47746 33/88

Cac diém anh PXL c6 thé duoc bd tri & ving hién thi DA trén 16p nén SUB. Mbi
trong s6 cac diém anh PXL 1a don vi nho nhét dé hién thi hinh nh, va ¢4 thé duoc bd
tr & dang s nhidu. M&i diém anh PXL c¢6 thé bao gdm phan tit phat quang dé phat ra

anh sang trang va/hoac dnh sang mau.

B6 phan kich thich cAp tin hiéu cho mdi diém anh PXL thong qua b phan duong,
va do d6, viéc kich thich diém anh PXL c6 thé dugc diéu khién. Trén FIG.10, bd phan

duong duoc luge bo dé thuan tién cho viée md ta.

B0 phén kich thich ¢co thé bao gém bd kich thich quét SDV dé tao ra tin hiéu quét
cho céc diém anh PXL thong qua cac dudng quét, bd kich thich phat xa EDV dé cap tin
hiéu diéu khién phat xa cho cac diém anh PXL thong qua cac dudng didu khién phat xa,
b6 kich thich dit liéu DDV dé cAp tin hiéu dit liéu cho cac diém anh PXL thong qua cac
duong di lidu, va bo diu khién thoi gian (khong dugce the hién trén hinh v&). BO didu
khién thoi gian c6 thé diu khién bd kich thich quét SDV, bo kich thich phat xa EDV,
va bd kich thich dit liéu DDV.

FIG.11 13 hinh chiéu bing minh hoa mot cach gian luge cac diém anh con thit nhét
dén thtr ba ndm trong mot diém anh trong sb cic diém anh duoc thé hién trén FIG.10.
FIG.12 12 hinh v& mit cit duoc 1y theo dudng IV-IV” trén FIG.11. FIG.13 1a hinh chiéu
béng chi minh hoa cac dudng can chinh thir nhét va th hai va céc dién cyuc tht nhét va

tha hai trén FIG.11.

Trén FIG.11, su minh hoa tranzito dugc nbi vai cac LED dang thanh va cac duong

tin hiéu dugc ndi voi tranzito duge luge bo dé thudn tién cho viéc mo ta.

Theo phuong 4n nay, cac phan khéc véi cac phén cta phuong an duge mo ta &
trén s& dugce mo ta chu yéu dé tranh su du thtra. Cac phén khong dugc mo ta cu thé theo
phuong an cu thé nay tuén theo cac phin md ta ctia phuong an dugc md ta ¢ trén. Ngoai
ra, cac s6 chi dan gidng nhau d& cap dén cac thanh phan gidng nhau, va céc sb chi dan
tuong tu dé cap dén cac thanh phan twong tw. Trén FIG.11, ving phat quang don vi c6

thé 1a ving diém anh cia mot diém anh con.

Tham chiéu dén FIG.1 dén FIG.13, thiét bi hién thi theo mot phuwong én cia sang

ché ¢6 thé bao gom 16p nén SUB ma trén do6 cac diém anh PXL duoc b tri.
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M3 trong sb céc didm anh PXL c6 thé bao gdm diém anh con thi nhét SP1, diém

anh con thir hai SP2, va diém anh con thtt ba SP3, dugc bé trf trén 16p nén SUB.

M3i trong sb cac diém anh con thir nhét SP1, diém anh con th hai SP2, va diém
anh con thtt ba SP3 ¢6 thé bao gdm 16p nén SUB, 16p mach diém anh PCL duoc bd tri
trén 16p nén SUB, va 16p phén tir hién thi DPL duge bd tri trén 16p mach diém anh PCL.

[6p mach diém anh PCL c6 thé bao gdm 16p dém BFL duoc b6 tri trén 16p nén
SUB, tranzito tht nhat T1 va tranzito thir hai T2 dugc b tri trén 16p dém BFL, va dudng
dién ép kich thich DVL. Ngoai ra, 16p mach diém anh PCL ¢6 thé con bao gbm 16p bao
vé PSV dugc bd trf trén tranzito thir nhat T1 va tranzito thit hai T2 va dudng diéh ap

kich thich DVL.

Lé6p phan tir hién thi DPL c6 thé bao gbm c6 thé bao gdm vach phan ving tha
nhét PW1 va vach phan vung thtr hai PW2, dién cuc thtr nhét RELI va dién cuc thi hai
REL2, duong can chinh thu nhit ARL1 va dudng cin chinh thi hai ARL2, cac LED
LD, va dién cue tiép xtc thir nhat CNE1 va dién cuc tiép xtc thir hai CNE2.

Dé thuan tién, 16p mach diém anh PCL duoc mo ta trudce tién, va sau do 16p phén

tt hién thi DPL dugc md ta.

L6p dém BFL c6 thé duoc b6 tri trén 16p nén SUB, va ngan khong cho tap chét

khuéch tén vio trong tranzito thir nhat T1 va tranzito thir hai T2.

Tranzito th nhat T1 ¢6 thé 14 tranzito kich thich dugc ndi dién v6i mot trong sb
cac LED LD duogc bb tri & 16p phan tir hién thi DPL @ kich thich LED LD tuong tmg,
va tranzito thir hai T2 ¢6 thé 1a tranzito chuyén mach dé chuyén mach tranzito thu nhat

T1.

MB&i trong sb tranzito thit nhét T1 va tranzito thtt hai T2 c6 thé bao gbm 16p ban

dan SCL, dién cuc cdng GE, dién cuc ngudn SE, va dién cuc mang DE.

L6p ban din SCL 6 thé dugc bd tri trén 16p dém BFL. Lop ban dan SCL c6 thé
bao gdm ving thit nhit tiép xtc v6i dién cuc méang DE va vung thir hai tiép xuc v6i dién
cuc ngudn SE. Ving giita vung thir nhét va ving tht hai c6 thé 12 ving kénh. Theo mét

phuong 4n cua sang ché, ving thir nhét c6 thé 1a ving mang, va vung thir hai c6 thé 1a
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vung nguon.

Lép ban dan SCL c6 thé 14 hinh mau ban dan dugc tao thanh tir silic da tinh thé,
silic vo dinh hinh, oxit ban dan, v.v.. Vung kénh 12 hinh mAu ban dan khong duoc pha
bing tap chit, va c6 thé 1a chét ban dan thuan. Ving thi nhat va ving thir hai 1a cdc hinh

mAu ban dan pha tap bang tap chét.

Dién cuc cong GE ¢6 thé duoc bb tri trén 16p ban din SCL ¢6 16p céach ly cdng GI

duoc dat gitra chung.

Pién cuc mang DE va dién cuc ngudn SE c6 thé tiép xtc v6i ving thi nhét va
vung tht hai ctia 16p ban dAn SCL théng qua cic 19 tiép xtic 1an lugt xuyén qua 16p cach

ly xen gifta ILD va 16p cach ky cbng GI.

Puong dién ap kich thich DVL ¢6 thé duge bb trf trén 16p cach ly xen gitra ILD.
Ngudn ning lugng kich thich thir hai VSS ¢6 thé duoc cip cho dudng dién ap kich thich
DVL.

L6p bao vé PSV ¢co thé bao gom 16 tiép xuc dé 1am 16 ra dién cuc mang DE cua

tranzito thir nhit T1 va 13 tiép xac dé 1am 19 ra duong dién 4p kich thich DVL.

Vach phan ving thir nhat PW1 va vach phén ving thir hai PW2 ¢6 thé duoc b tri
trén 16p bao vé PSV duoc dit cach xa nhau mot khoang cach nhat dinh. Pién cuc tha
nhét REL1 ¢6 thé duoc bb tri trén véch phan ving thir nhat PW1, va dién cuc thi hai
REL2 ¢6 thé dugc b6 tri trén vach phéan ving tht hai PW2.

Pién cuc thit nhét REL1 c6 thé bao gdm dién cyc thir (1-1) REL1 1 kéo dai doc
theo hudng thir hai DR2 va dién cuc thir (1-2) REL1 2 kéo dai doc theo hudéng thtr nhat
DRI giao v6i huéng thir hai DR2.

Pién cuc thir (1-1) REL1 1 ¢6 thé dugc ndi dién véi dién cuc mang DE cua
tranzito thit nhat T1 théng qua 10 tiép xtic cia 16p bao vé PSV, lam 10 ra mot phan dién
cuc mang DE cua tranzito tht nhat T1. Do d6, tin hiéu dugc cép cho tranzito thu nhét

T1 c6 thé duoc truyén dén dién cuc thu (1-1) REL1_1.

bién cuc tht hai REL2 ¢6 thé bao gém dién cuc thir (2-1) REL2 1 kéo dai doc
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theo huéng thir hai DR2 va dién cyc tht (2-2) REL2_2 kéo dai doc theo huéng thir nhét
DRI1.

Pién cuc thir (2-1) REL2_1 ¢6 thé duge nbi dién v6i duong dién ap kich thich
DVL thong qua 13 tiép xtic ciia 16p bao vé PSV, lam 16 ra mot phan duong dién ap kich
thich DVL. Do d6, ngudn nang lugng kich thich thi hai VSS cta duong dién ap kich
thich DVL c6 thé dugc truyén dén dién cyc tha (2-1) REL2_1.

L6p ndp thit (1-1) CPL1 1 va I6p nép tht (2-1) CPL2 1 ¢6 thé lan luot duoc bd
tri trén dién cuc tha (1-1) REL1 1 va dién cuc thtr (2-1) REL2_1.

Pién cuc tiép xtc tht nhat CNE1 dé ni ¢ dinh vé mat dign va/hodc vat Iy dién
cuc tha nhit REL1 va LED LD twong tng c6 thé duoc b tri trén dién cuc thi nhét
REL1. Khi dugc nhin trén hinh chiéu bing, dién cuc tiép xtc thi nhdt CNE1 c6 thé
chdng 1én dién cuc thir nhit RELL.

Do LED LD tuong tng dugc ndi dién v6i dién cyc thir nhat REL1 thong qua dién
cuc tiép xuc thir nhat CNE1, nén tin hiéu dugc cép cho dién cuc mang DE cua tranzito
tht nhét T1 ¢6 thé dugc cdp cubi ciing cho mot phan diu bat ki trong s6 hai phan dau

EP1 va EP2 cta LED LD tuong tng.
Lop cach ly thir ba INS3 ¢6 thé duge b tri trén dién cuc tiép xuc thi nhét CNE1.

Pién cuc tiép xtic tht hai CNE2 dé néi cé dinh vé mt dién va/hogc vat ly dién
cuc thir hai REL2 va LED LD tuong Ging c6 thé dugc bd tri trén dién cuc thir hai REL2.
Khi duoc nhin trén hinh chiéu bang, dién cuc tiép xuc thir hai CNE2 ¢6 thé chdng 1én

dién cuc thtr hai REL2.

Do LED LD tuong Gng dﬁ'cyc ndi dién voi dién éuc thtr hai REL2 thong qua dién
cuc tiép xuc thtr hai CNE2, nén nguodn ning lugng kich thich tht hai VSS cua dudng
dién ap kich thich DVL ¢6 thé duoc cap cudi cung cho mot phan dAu bat ky trong s6 hai
phén dau EP1 va EP2 ctia LED LD tuong tng.

Khi dién 4p 16n hon hodc bing dién ap dinh trude duge clp cho ca hai phan diu

EP1 va EP2 cia LED LD twong tng, thi LED LD tuong tng phat ra anh sang.
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L6p cach ly tht tw INS4 c6 thé duge b6 tri trén dién cuc tiép xtc tht hai CNE2,
va 16p phtt OC ¢6 thé duge b trf trén 16p cach ly thir tw INS4.

Duong can chinh thir nhit ARL1 c6 thé truyén dién ap didu chinh tht nhét dén
dién cuc thir nhat REL1 dé cén chinh cac LED LD trong diém anh con trong tmg. Duong
cin chinh thtt hai ARL2 c6 thé truyén dién 4p didu chinh tht hai dén dién cuc thtr hai
REL2 dé can chinh cdc LED LD trong diém anh con twong tng.

Theo mdt phuong an cua sang ché, dién ap dat GND c6 thé duoc cp lam dién ap
didu chinh thtt nhét cho duong can chinh thit nhét ARL1, va dién dp AC c6 thé dugc
cAp lam dién ap didu chinh thit hai cho duong cin chinh thir hai ARL2. -

Khi céc dién 4p dinh trude c¢6 cac muc dién dp khac nhau 1an lwot duogc cp cho
duong can chinh thir nhat ARL1 va duong cin chinh tha hai ARL2, thi dién truong co6
thé duoc tao ra gitta dién cuc thi nhat REL1 va dién cuc thir hai REL2.

M3i trong s6 cdc LED LD c6 thé bao gdm 16p ban din truyén dan thi nhat 11, 16p
béan dan truyén din tht hai 13, va 16p hoat dong 12 duge dét xen gifta 16p ban dan truyén

dAn thr nhét 11 va 16p ban dan truyén dan tha hai 13.

Céac LED LD c6 thé bao gdm LED thtr nhat LD1 duogc can chinh gitta dién cuc
thir (1-1) REL1_1 va dién cuc thi (2-1) REL2_1 va LED thir hai LD2 dugc can chinh
gifta dién cyc thar (1-2) REL1_2 va di¢n cyc tha (2-2) REL2 2.

Theo mdt phuong an cia sang ché, LED thir nhat LD1 ¢c6 thé duoc can chinh doc
theo hudng thir nhat DR1, va bao gdm phin dau thir nhat EP1 va phan d4u tha hai EP2
theo huéng thi nhat DR1. Ngoai ra, LED thi hai LD2 ¢6 thé duoc can chinh doc theo
hu6ng thir hai DR2, va bao gbm phin diu thi nhét EP1 va phin diu thi hai EP2 theo
hudng thur hai DR2.

L6p céch ly thir nhAt INS1 ¢6 thé dugc bé tri trén mit dudi ciia moi LED trong sb
céc LED thit nhit LD1 va LED thtt hai LD2. Lép cch ly thir hai INS2 che mdt phéan bé
mit phia trén ctia m&i LED trong s& cac LED thtt nhat LD1 va LED thir hai LD2 ¢4 thé
duoc bb tri trén cac LED thir nhat LD1 va LED thi hai LD2.

Vung phat quang don vi cua mdi diém anh con trong s6 diém anh con thir nhét
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SP1 dén didm anh con thit ba SP3 c6 thé bao gdm ving phat quang con thir nhat SEMA1
trong d6 LED thtr nhit LD1 duoc bd tri va viing phat quang con thr hai SEMAZ2 trong
d6 LED thtr hai LD2 duoc bd tri.

Sau ddy, méi quan hé bd tri ctia dién cyc thit nhat REL1 va dién cyc thir hai REL2
va duong can chinh thu nhit ARL1 va duong cin chinh thir hai ARL2 s& dugc md ta
vé6i tham chiéu dén FIG.13.

Nhu dugc thé hién trén FIG.13, cac dién cuc thtt (1-1) REL1 1 va dién cuc thu
(2-1) REL2_1 ¢6 thé dugc bé tri ¢ ving phat quang con thi nhit SEMA1 ctia mbi diém
anh con trong sd céc didm anh con thir nhat SP1 dén diém anh con thir ba SP3, va céc
dién cwe thit (1-2) REL1_2 va dién cuc thit (2-2) REL2 2 ¢6 thé duge b tri & ving phat
quang con tht hai SEMA?2 cua mdi diém anh con trong sd cac diém anh con thtr nhat

SP1 dén diém anh con thtr ba SP3.

Pién cuc thir (1-1) REL1_1 ¢6 thé r& nhanh theo huéng thir hai DR2 tir duong nbi
thér nh&t CNLI kéo dai doc theo huéng thir nhat DRI, va duge bd trf s nhicu trong
vung phéat quang con thir nhat SEMAL.

Puong néi thit nhdt CNL1 ¢6 thé dugc ndi véi duong can chinh thit nhit ARLI
dé truyén dién 4p didu chinh thit nhat ctia duong can chinh thi nhit ARL1 dén dién cuc
thtt (1-1) REL1_1. Dudng ndi thir nhdt CNLI c6 thé duoc tao ra 1ién khdi v6i duong
can chinh tht nhit ARL1, va dugc bd tri & cung 16p.

Pién cuc thit (2-1) REL2_1 ¢6 thé r& nhanh theo huéng thir hai DR2 tir duong nbi
thr hai CNL2 kéo dai theo huéng thi nhit DR1, va dugc b tri s nhiéu trong vung phat
quang con thir nhat SEMAL.

Puong ndi thit hai CNL2 c6 thé duge ndi véi duong can chinh thir hai ARL2 aé
truyén dién dp didu chinh thi hai ciia duong can chinh thir hai ARL?2 dén dién cuc tht
(2-1) REL2_1. Pudng nbi thir hai CNL2 ¢6 thé duge tao ra lidn khdi v6i dudng cén
chinh th hai ARL2, va duoc bd tri & cung 16p.

Trong vung phat quang con th nhat SEMA1, dién cuc thir (1-1) REL1_1 va dién
cuc thir (2-1) REL2_1 ¢6 thé duge bé tri xen k& doc theo hudng thi nhét DR1.

38



47746 30/88

Khi cac LED LD dugc can chinh trong diém anh con twong tng, thi dién ap dinh
trude c6 thé duoce cip cho mdi dién cuc trong sb cac dién cuc thr (1-1) REL1 1 va dién
cuc thr (2-1) REL2 1 thong qua duong cén chinh tht nhit ARL1 va dudng can chinh
thtr hai ARL2.

Do d6, dién trudong co thé dugc tao ra giita cac dién cyuc thr (1-1) REL1_1 va dién
cuc thir (2-1) REL2_1, va LED tha nhét LD1 trong s6 cdc LED LD c6 thé dugc cin
chinh gifta céc dién cyc thir (1-1) REL1_1 va dién cyc thr (2-1) REL2 1.

Trong vung phat quang con thi nhit SEMA1, mét phan dAu bat ky trong s hai
phin diu EP1 va EP2 cia LED tht nhét LD1 dugc ndi véi dién cye thir (1-1) REL1_1,
va phan diu con lai trong s6 hai phin du EP1 va EP2 ctua LED thu nhat LD1 dugc nbi
véi dién cuc thtr (2-1) REL2_1. Do d6, LED thit nhét LD1 c6 thé dugc can chinh theo
huéng thir nhat DR1. |

Pién cuc thit (1-2) REL1 2 c6 thé r& nhanh theo huéng thi nhét DRI tir dudng
cin chinh th@ nhit ARL1, va duoc bb tri sb nhidu trong ving phat quang con thit hai
SEMAZ2.

Pién cuc thir (2-2) REL2_2 ¢6 thé r& nhanh theo huéng thir nhat DR1 tir dudng
cin chinh th&r hai ARL2, va duoc bd tri s6 nhiéu trong ving phét quang con thir hai
SEMAZ2.

Trong ving phéat quang con thir hai SEMAZ2, dién cuc thr (1-2) REL1 2 va dién
cuc thir (2-2) REL2_2 ¢6 thé duge b tri xen k& doc theo huéng thir hai DR2.

Khi cac LED LD dugc cén chinh trong diém anh con tuong g, thi dién &p dinh
trude c6 thé duoc cép cho mdi dién cuc trong sb céac dién cuc thir (1-2) REL1 2 va dién
cuc thir (2-2) REL2 2 thong qua duong can chinh thu nhit ARL1 va duong cén chinh
h hai ARL2. |

Do d6, dién truong co thé duoc tao ra giita cac dién cuc thr (1-2) REL1 2 va dién
cuc thir (2-2) REL2_ 2, va LED tht hai LD2 trong s6 cac LED LD ¢6 thé duoc can chinh
gifta c4c dién cyc thir (1-2) REL1_2 va dién cuc thir (2-2) REL2 2.

Trong ving phat quang con thir hai SEMA2, mot phan du bét ky trong s6 hai
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phin diu EP1 va EP2 caa LED tht hai LD2 dwoc ndi véi dién cuc thir (1-2) REL1_2,
va phan dau con lai trong s hai phan dau EP1 va EP2 cta LED thir hai LD2 duge nbi
v6i dién cyc thir (2-2) REL2 2. Do d6, LED thir hai LD2 ¢6 thé dugc can chinh theo
huéng tht hai DR2.

Khoang cach d1 gitta cac dién cuc tha (1-1) REL1 1 va dién cyc thit (2-1)
REL2 1 trong ving phét quang con thir nhat SEMA1 va khoang cach d2 gitta dién cuc
thir (1-2) REL1 2 va dién cuc thi (2-2) REL2 2 trong vung phat quang con thir hai
SEMAZ2 c6 thé dugc thiét ké bang nhau.

Nhu dugc md ta & trén, cac LED th nhit LD1 va LED thr hai LD2 dugc can
chinh theo cac hudng khac nhau trong ving phat quang con tuong tng, va do do cac
anh sang 1an lugt dugc phat ra tir cac LED thir nhat LD1 va LED thr hai LD2 khong
duoc tap trung theo hudng cu thé. Theo do, thiét bi hién thi c6 thé c6 su phan bb dau ra

4nh sang dong déu trong toan bd vang.

FIG.14 dén FIG.16 14 cac hinh chiéu bang minh hoa mot phuong an khac cia
dudmg can chinh thir nhat va tht hai va dién cye thit nhat va tht hai, duge b tri & mot
diém anh, trong thiét bi hién thi trén FIG.11. Theo phuong an nay, cac phan khac véi
céc phan ciia phuong an duge mo ta & trén s& dugc md ta chu yéu dé tranh sy du thira.
Céc phan khong dugc md ta cu thé theo phuong 4n cu thé nay tuan theo céc phan md ta
ctia phwong an duge md ta & trén. Ngoai ra, cac s6 chi dan giéng nhau d& cap dén cac

thanh phén gidng nhau, va céc sé chi din twong tu d& cap dén céc thanh phan tuong tu.

Trén céc hinh vé tir FIG.14 dén FIG.16, chi cac dién cuc thi nhat va th hai, cac
duong néi thtr nhat va thi hai, va cac duong can chinh thir nhét va tht hai, dugc bd tri

& cac vung phat quang con thur nhét va tha hai, dugc minh hoa dé thuén tién.

Trude tién, tham chiéu dén cac hinh vé FIG.11, FIG.12, va FIG.14, thiét b hién
thi theo mdt phuong 4n cua sang ché c6 thé bao gdbm 16p nén SUB trén d6 cac diém anh
PXL duoc bé tri. M3i diém anh PXL c¢6 thé bao gdm céc dieém anh con thir nhit SP1
dén diém anh con tha ba SP3.

Ving phat quang don vi ctia moi di€ém anh con trong s0 c4c diém anh con thr nhat

SP1 dén diém anh con thtt ba SP3 ¢6 thé bao gbm ving phat quang con tht nhit SEMA1
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va ving phat quang con thi hai SEMAZ2.

Theo mdt phuong an cta sang ché, dién cuc thir (1-1) REL1 1 va dién cuc thtr (2-
1) REL2_1 kéo dai theo huéng thir hai DR2 ¢6 thé dwgc b tri & ving phat quang con
thir nhat SEMA1 mdi diém anh con trong s cac diém anh con thi nhét SP1 va diém
anh con thi ba SP3.

Dién cyc tht (1-2) REL1 2 va dién cyc thir (2-2) REL2_2 kéo dai theo hudng thir
nhit DR1 giao v&i hudng thir hai DR2 ¢6 thé duoc bb tri & ving phéat quang con thit hai
SEMA?2 ctia mdi diém anh con trong sb céc diém anh con tht nhét SP1 va diém anh con

thir ba SP3.

Trong c4c diém anh con tht nhit SP1 va diém anh con thir ba SP3, LED thit nhét
LD1 c6 thé duge bé tri & ving phat quang con thit nhat SEMA1, va LED tht hai LD2
¢6 thé dugc bd tri & ving phat quang con thir hai SEMA2.

Dién cuc thir (1-2) REL1 2 va dién cuc thir (2-2) REL2_2 kéo dai theo hudng thir
nhét DR1 ¢6 thé duge bd tri & ving phat quang con thi nhét cia diém anh con tht hai
SP2, va dién cuc tha (1-1) REL1 1 va dién cuc thtr (2-1) REL2_1 kéo dai huéng thi

hai DR2 c6 thé dugc bb tri & viing phét quang con thit hai cta diém anh con tht hai SP2.

Trong diém anh con thit hai SP2, LED thit hai LD2 c6 thé dugc b tri & ving phat
quang con thér nhit SEMA1, va LED thit nhét LD1 ¢6 thé duoc b trf & ving phat quang
con thir hai SEMA?2.

Trong vung phét quang con thi nh4t SEMA1 ctia mdi diém anh con trong sd céc
diém anh con tha nhit SP1 va diém anh con th\t ba SP3, LED tht nhat LD1 ¢6 thé duoc
can chinh theo huéng thu nhat DR1. Trong ving phat quang con thit hai SEMA2 cua
diém anh con tht hai SP2, LED thtt nhit LD1 ¢6 thé duoc cin chinh theo hudng thir
nhét DR1.

Trong ving phét quang con thit hai SEMA2 ctia mdi diém anh con trong _sé cac
diém anh con thir nhat SP1 va diém anh con thtt ba SP3, LED thit hai LD2 ¢6 the duge
cin chinh theo huéng thit hai DR2. Trong ving phét quang con thi nhat SEMAI cia
didm anh con tht hai SP2, LED tht hai LD2 c6 thé duge can chinh theo huéng thir hai
DR2.
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Nhu dugc mod ta & trén, cac LED LD dugc bd tri & cac viung phat quang con thl
nhit SEMAL1 cta hai didm anh con lién k& c6 thé dugc cin chinh theo cac huéng khac
nhau, va cac LED LD duoc bd tri & cac viung phat quang con thir hai SEMAZ2 cia hai

diém anh con lién ké c6 thé duoc cin chinh theo cac hudng khéac nhau.

Do dé, cac 4nh sang 1in luot duge phat ra tir cac LED thi nhat LD1 va LED thit
hai LD2 khong duoc tip trung theo hudng cu thé, ma c6 thé dugc phat theo cac hudng
khéc nhau, Theo d6, thiét bj hién thi ¢6 thé c6 su phan bd diu ra énh sing dong déu

trong toan b vung.

Tham chiéu dén cac hinh v& FIG.11, FIG.12, va FIG.15, thiét bi hién thi theo m{t
phuong 4n cua sang ché c6 thé bao gdm 16p nén SUB trén d6 cac diém anh PXL dugc
bé tri. Mi diém anh PXL c6 thé bao gdm céc diém anh con thtt nhat SP1 dén diém anh

con tht ba SP3.

Vung phat quang don vi cua mdi diém anh con trong s6 cic diém anh con thi nhét
SP1, diém anh con thir hai SP2, va diém anh con tht ba SP3 ¢6 thé bao gdbm ving phat
quang con thir nhit SEMA1 va viung phat quang con thir hai SEMAZ.

Pién cuc thit (1-1) REL1 1 va dién cuc thir (2-1) REL2 1 ¢6 the duge b tri &
vung phét quang con thir nhét SEMA1 ctia mdi diém anh con trong sd cac diém anh con
thir nhat SP1 dén diém anh con thir ba SP3‘, va dién cuc tht (1-2) REL1_2 va dién cuc
tht (2-2) REL2 2 ¢6 thé duoc bd trf & ving phét quang con thir hai SEMA2 cia mdi

diém anh con trong sb céc diém anh con thir nhat SP1 dén diém anh con thir ba SP3.

Pién cuc thi (1-1) REL1 1¢6 thé r& nhanh doc theo hudng thit hai DR2 tir duong
néi thit nhit CNL1 dé duge bd tri & vimg phat quang con thir nhat SEMA1. Puong néi
thir nhAt CNL1 ¢6 thé duoc tao ra lién khéi v6i dién cuc thu (1-1) REL1_1.

, bién cuc thir (2-1) REL2 1 ¢6 thé r& nhanh doc theo huéng thi hai DR2 tir duong
16 thit hai CNL2 dé duoc bé trf & ving phat quang con thir nhit SEMAL. Pudng nbi
thir hai CNL2 ¢6 thé duoc tao ra lién khbi véi dién cuc thir (2-1) REL2_1.

bién cuc thir (1-2) REL1_2 ¢6 thé kéo dai dén ving phéat quang con thit hai
SEMAZ2 doc theo hudng thir nhit DR1 giao v6i huéng thir hai DR2, va dién cuc thir (2-
2)REL2 2 ciing ¢6 thé kéo dai dén viing phat quang con thir hai SEMAZ doc theo hudng
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thir nhat DRI.

Theo mdt phuong 4n cua sang ché, LED thr nhdt LD1 dugc can chinh theo huong
thtr nhat DR1 ¢6 thé duoc bd tri & ving phét quang con thir nhit SEMA1 ciia mdi diém
anh con trong s cac diém anh con thé nhét SP1 dén diém anh con tht ba SP3. Ngoai
ra, LED tht hai LD2 dugc cin chinh theo hudng thr hai DR2 ¢6 thé duoc bd tri & ving
phat quang con thir hai SEMA2 cua mdi diém anh con trong s6 cac diém anh con thir

nhét SP1 dn diém anh con th ba SP3.

Trong ving phét quang con thi nhit SEMA1, duong ndi thir nhdt CNL1 c6 thé
duoc ndi dién v6i dudng can chinh thir nhit ARL1 thong qua 15 tiép xtc thir nhat H1,
va duong ndi thi hai CNL2 ¢6 thé duoc ndi dién v6i duong can chinh tht hai ARL2

thong qua 18 tiép xtc tht hai H2.

Trong viing phét quang con tht hai, dién cuc thir (1-2) REL1_2 ¢6 thé duge ndi
v6i dudng can chinh thit nhit ARL1 thong qua 13 tiép xuc thi ba H3, va dién cyc tha
(2-2) REL2_2 ¢6 thé dugc ndi v6i dudng can chinh thit hai ARL2 thong qua 16 tiép xuc
th tu H4.

Dudng ndi thir nhat CNL1 va dién cyc thir (1-1) REL1_1 va dién cyc thir (1-2)
REL1 2 ¢6 thé d&qc bd tri & 16p khac v6i 16p ctia duong can chinh thé nhdt ARLI.
Theo mot phuong én cia sang ché, dudong cin chinh tht nhit ARL1 c6 thé duge bb tri
& cung 16p vai mot phén dau bét ky trong sd cac thanh phan nam trong 16p mach diém
anh PCL. Vi du, duong can chinh thtt nhét ARLI c6 thé duge bd tri ¢ cing 16p v6i
duong dién ap kich thich DVL cta 16p mach diém anh PCL.

Puong ndi thr hai CNL2 va dién cuc thir (2-1) REL2_1 va dién cuc thu (2-2)
REL2 2 ¢6 thé dugce bd tri ¢ 16p khac véi 16p clia duong can chinh thir hai ARL2. Theo
mot phuong &n cua sang ché, duong cin chinh thit hai ARL2 ¢6 thé dugc bd tri & ciing

16p v6i duong can chinh thi nhat ARLI.

Tham chiéu @én cac hinh v& FIG.11, FIG.12, va FIG.16, thiét bi hién thi theo mot
phuong an cua sang ché ¢6 thé bao gdbm 16p nén SUB trén d6 cac diém anh PXL dugc
b4 tri. MBi diém anh PXL c6 thé bao gdm cac diém anh con thi nhat SP1 dén diém anh
con thir ba SP3.
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Mbi trong s6 cac diém anh con thir nhat SP1 dén diém anh con thir ba SP3 ¢6 thé
bao gdm ving phat quang don vi EMA.

MBOi trong s6 cac diém anh con thir nhit SP1 dén diém anh con thit ba SP3 ¢ thé
bao gbém dién cuc thir nhéit REL1 va dién cuc thir hai REL2 du:oc tach biét nhau vé mat
dién, duong can chinh thr nhit ARL1 duoc nbi véi dién cuc thir nhét REL1, va duong
cdn chinh thir hai ARL2 duoc ndi v6i dién cuc thi hai REL2.

Dién cuc thtr nhit REL1 c6 thé bao gém cac diéh cuc nhanh BRE! dén BRES r8
nhanh theo huéng thir nhit DR1 tir duong can chinh thir nhat ARL1 kéo dai theo hudng
thr hai DR2 giao v6i huéng thit nhat DR1. Mdi dién cuc nhanh trong sb cac dién cuc
nhénh BREL dén BRES c6 thé duge dat cch xa dién cuc nhanh dugc b tri lién ké véi
no6 theo hu’cmg thr hai DR2 mdt khoang céch nhét dinh.

Céc fhen cuc nhanh BRE1 den BRES c6 thé kéo dai dén ca hai ph1a cua duong
can chinh thu: nhat ARL1 doc theo huéng thit nhat DR1. Céc dién cuc nhanh BRE1 dén
BRES c6 thé duge tao ra lidn khéi véi dudng can chinh thir nhat ARLI.

Dién cuc thtt hai REL2 c6 thé bao gdm céac dién cuc nhd PREL dén PRE6 nho ra
theo hﬁéng thir nh4t DR1 tir dudng can chinh thi hai ARL2 kéo dai theo hudng thtr hai
DR2. Céc dién cuc nhd PREI1 dén PRE6 c6 thé duoc tao ra lién khéi véi dudng cin
chinh tha hai ARL2. " '

MaJi dién cuc nhd trong sb cac dién cuc nhd PREI dén PREG c6 thé duoc ddt cach
xa dién cuc nho lién k& v6i nd theo huéng thir hai DR2 mot khoang cach nhit dinh, va

khoang tréng VO ¢6 thé duoc bd tri gitta cac dién cyc nhod lién ké.

Theo mdt phuong 4n cua sang ché, mot dién cuc nhanh cua diénpuc thtr nhét
REL1 c6 thé duoc b tri twong tmg v6i khoang trong VO ciia dién cyc thir hai REL2.
Khi dwoc nhin trén hinh chiéu bang, mot dién cuc nhanh cua dién cuc th nhit REL1 c6

thé duoc bd tri dugc dat cach xa mot dién cyc nhod cia dién cuc tha hai REL2.

DPién cuc thir hai REL2 ¢6 thé duogc tao ra c¢6 hinh dang bao quanh chu vi cua dién

cuc thir nhat RELI.
Khi cac LED LD duogc can chinh trong diém anh con tuwong tng, thi dién 4p dinh
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trude c6 thé duoc clp cho dién cuc thir nhat REL1 va dién cuc thtr hai REL2 lan luot
thong qua dudng cén chinh thu nhit ARL1 va duong cin chinh tht hai ARL2. Do do,
dién trudong cd thé duoc tao ra gitta dién cyc thtr nhat REL1 va dién cuc tht hai REL2,
va chc LED LD c6 thé duoc cin chinh giita dién cuc thtr nhat REL1 va dién cyc thir hai
REL2. | |

Mot s6 trong $6 cac LED LD c6 thé dugc cin chinh theo huéng thir nhit DRI,
mot sb khéc trong s cac LED LD c6 thé duogc cin chinh theo hudng thir hai DR2, va
cac LED con lai trong s6 cac LED LD ¢6 thé dugc can chinh theo hudng chéo gilta

hwéng thte nhit DR1 va huéng thi hai DR2.

Nhu duge mo ta & trén, cac LED LD dugce can chinh theo c4ac hudéng khéc nhau
trong ving phét quang don vi tuong ing EMA, dé cac 4nh sang 1an luot dugc phat ra tir

cac LED LD khong dugc tap trung theo hudng cu thé.

FIG.17A dén FIG.17C 14 cac hinh chiéu bang minh hoa mét phwong dn khéc cta
cac dudng can chinh thir nht va thi hai va cac dién cyc thu nhét va thtt hai, dugc bd tri
& mot diém anh, trong thiét bi hién thi trén FIG.11. Theo phwong én nay, cac phén khéc
v6i cac phan ctia phuong an duge mo ta ¢ trén sé dwoc md ta chu yéu dé tranh su du
thira. C4c phan khong dugc md ta cu thé theo phuong an cu thé nay tuan theo cac phan
md ta cua phuong dn duoc mo ta & trén. Ngoai ra, cac s& chi dan gidng nhau dé cap dén
c4c thanh phan gidng nhau, va cac sé chi din tuong tu dé cap dén céac thanh phan tuong

tu.

Tham chiéu dén FIG.11 va FIG.17A dén FIG.17C, thiét bi hién thi theo mot
phuong 4n cla sang ché c6 thé bao gdm 16p nén ma trén d6 cac didm anh PXL duge bd
trf. M>3i didm anh PXL c6 thé bao gdm diém anh con thir nhét SP1 dén diém anh con
thit ba SP3.

Didm anh con thir nhat SP1 c6 thé bao gdm dién cuc thtr nhat REL1 va dién cuc
thit hai REL?2 tach biét v& mat dién véi nhau, dudng can chinh thit nhat ARL1 duge ndi
v6i dién cyc th nhat REL1, va dudng can chinh thit hai ARL2 dugc nbi voi dién cuc

thtr hai REL2.

Puong can chinh thir nhit ARL1 ¢6 thé kéo dai doc theo hudng thir hai DR2, va
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duogc tao ra lién khdi véi dién cuc thir nhat REL1. Dudng cdn chinh tht hai ARL2 ¢6
thé kéo dai doc theo hudng thir hai DR2, va dugc tao ra lién khéi vé6i dién cuc thi hai

REL2.

Vung phat quang don vi cua didm anh con tht nhat SP1 ¢6 thé bao gdm ving phat
quang con thir nhit SEMA1 va ving phat quang con thit hai SEMAZ2.

Dién cuc tht nhat REL1 ¢6 thé bao g@)m dién cuc tht (1-1) REL1 1 va dién cuc
tht (1-2) REL1 2 r& nhanh tir duong cén chinh thL’lf‘ nhit ARL1. Pién cuc tht hai REL2
¢6 thé bao gdm dién cuc thir (2-1) REL2_1 va dién cyc tht (2-2) REL2 2 r& nhanh tir
duong can chinh thtr hai ARL2.

Cac dién cyc thtr (1-1) REL1 1 va dién cyc thtr (2-1) REL2_1 ¢6 thé duoc bb tri
& ving phét quang con thir nhat SEMAL, va cic dién cyc thtr (1-2) REL1_2 va dién cuc
th (2-2) REL2_2 ¢6 thé duge bd trf & ving phat quang con thir hai SEMA2.

Trong vung phéat quang con tht nhat SEMAL, dién cuc thir (2-1) REL2_1 ¢6 thé
dugc tao ra co hinh dang bao quanh chu vi cua dién cuc thr (1-1) REL1 1. Dién cuc
thr (1-1) RELi_l va dién cuc tha (2-1) REL2 1 ¢é thé duogc dit cdch xa nhau mot
khoang cach nhét dinh dé & trang théi trong d6 dién cuc thu (1-1) REL1 1 va dién cuc
thir (2-1) REL2_1 dugc tach biét nhau vé mat dign.

* Khi duoc nhin trén hinh chiéu bang, dién cyc thi (1-1) REL1_1 ¢6 thé duoc ta0
ra c6 dang dang hinh t& gidc, dang hinh tron, dang hinh da giac hodc twong tu. Tuy
nhién, sang ché khong gidi han ¢ do, va dién cuc thir (1-1) REL1 1 ¢6 thé dugc tao ra
trong céc hinh dang khac nhau. Dién cyc thi (2-1) REL2 1 bao quanh chu vi cua dién
cuc thir (1-1) REL1_1¢6 thé duoc tao ra c6 hinh dang twong Gng v6i hinh dang cua dién
cuc thir (1-1) REL1 1.

Trong ving phit quang con thi hai SEMA2, dién cuc the (2-2) REL2 2 ¢6 thé
duoc tao ra ¢ hinh dang bao quanh chu vi cta dién cuc thtt (1-2) REL1_2. Dién cyc
tha (1-2) REL1 2 va dién cuc thit (2-2) REL2 2 c6 thé duoc dit cach xa nhau mot
khoang cach nhat dinh dé 6 trang thai trong d6 dién cuc thir (1-2) REL1_2 va dién cyc
thir (2-2) REL2_2 dugc tach biét nhau vé mit dién.

Khi dugce nhin trén hinh chiéu béng, dién cyc thr (1-2) REL1_2 ¢6 thé dugc tao
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ra & dang hinh ti gidc, dang hinh tron, dang hinh da gidc hodc twong tu. Tuy nhién, sdng
ché khong gioi han & d6, va dién cuc thir (1-2) REL1_2 ¢6 thé duge tao ra & céc hinh
dang khéc nhau. Dién cuc thir (2-2) REL2 2 bao quanh chu vi cta dién cyc thir (1-2)
REL1 2 c¢6 thé duoc tao ra c6 hinh dang twong Gng v6i hinh dang cua dién ci,rc thr (1-
2)REL1 2.

Khoang cach dl giita cac dién cuc thir (1-1) REL1_1 va dién cuc tht (2-1)
REL2 1 trong vung phat quang con thir nhat SEMAI va khoang cééh d2 gifta céc dién
cuc thr (1-2) REL1 2 va dién cuc thir (2-2) REL2_2 trong Vﬁng phét quang con thl’l: hai
SEMAZ2 ¢6 thé dugc thiét ké bang nhau.

Khi cac LED LD duoc can chinh trong diém anh con tht nhat SP1, thi dién ap
dinh trude c6 thé duge cép cho dién cuc thir nhat REL1 va dién cuc thir hai REL2 lan
luot thong qua duong can chinh thi nhit ARL1 va dudng cin chinh thtr hai ARL2.

Do dé, dién truong c6 thé duge b tri gitta dién cue thir nhat REL1 va dién cue
thir hai REL2, va cdc LED LD ¢0 thé dugc can chinh gitra dién cuc thi nhat REL1 va
dién cuc thir hai REL2.

Céac LED LD c6 thé duoc can chinh theo hudéng tht hai DR2 gitra dién cuc thu
nhat REL1 va dién cuc th hai REL2, va dugc can chinh theo hudng tht nhat DR1 giao
v&i hudng thir hai DR2.

Céc didm anh con thit hai SP2 va diém anh con tht ba SP3 ¢6 thé dugc tao ra c6
hinh dang giéng vé6i diém anh con thtr nhat SP1, va do do, cac phan mo ta vé cac diém

anh con tht hai SP2 va diém anh con thit ba SP3 s& dugc lugc bo.

FIG.18A dén FIG.18D, FIG.19A dén FIG.19D, va FIG.20A dén FIG.20D la cac
hinh chiéu bang minh hoa cac phuong dn khéc ciia duong can chinh tht nhat va thir hai
va dién cuc thir nhét va thtt hai, duge bé tri 6 mot diém anh, trong thiét b hién thi trén
FIG.11. Theo phuong 4n nay, céc phin khac véi cac phan cta phuong dn duge md ta &
trén s& dugc md ta chu yéu dé tranh sy du thtra. Céc phﬁn khong dugc mo ta cu thé theo
phuong an cu thé nay tuan theo cac phan mb ta cia phwong an dugc mo ta & trén. Ngoai
ra, cac s6 chi din gidng nhau d& cap dén cac thanh phan gidng nhau, va céc s6 chi dan

tuong tu dé cap dén céc thanh phan twong tu.
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Tham chidu dén FIG.11, FIG.18A dén FIG.18D, FIG.19A dén FIG.19D, va
FIG.20A dén FIG.20D, thiét bj hién thi theo mot phuong an cla séng ché c6 thé bao
gdm 16p nén SUB ma trén do cac diém anh PXL dugc bé tri. Mbi diém anh PXL co thé
bao gdm céc diém anh con thtt nhat SP1 dén diém anh con thir ba SP3.

Diém anh con tha nhét SP1 ¢6 thé bao gdm dién cuc thit nhit REL1 va dién cuc
thit hai REL? tach biét v& mat dién v6i nhau, dudng can chinh thi nhit ARL1 dugc nbi
v6i didn cuc thir nhit REL1, va dudng cin chinh thir hai ARL2 dwoc ndi v6i dién cuc

thtr hai REL2.

Pudng can chinh thir nhat ARL1 ¢6 thé kéo dai doc theo huéng thtt hai DR2, dugc
tao ra lién khdi vai dién cuc thir nhét REL1, va duoc bd tri & cuing 16p véi dién cuc thi

nhét REL1. Tuy nhién, séng ché khong gi6i han & do.

Theo mot s6 phuong an, dudng cén chinh thir nhit ARL1 c6 thé dugc ndi dién véi
dién cuc thtr nhat REL1 thong qua 16 tiép xtic thi nhit CH1 nhu dugc thé hién trén
FIG.18A, FIG.18B, FIG.18D, FIG.19A, FIG.19B, FIG.19D, FIG.20A, FIG.20B, va
FIG.20D. Dudng cin chinh thit nhat ARL1 c6 thé dugce bd tri & 16p khac voi 16p cia
dién cuc thi nhat RELI.

Dudng cdn chinh thtr hai ARL2 ¢6 thé kéo dai theo hudng thir hai DR2, dugc tao
ra lidn khéi véi dién cuc thit hai REL2, va duge bd tri & cing 16p véi dién cuc thir hai

REL?2. Tuy nhién, sing ché khong gidi han ¢ do.

Theo mot sb phuong 4n, dudng cén chinh thir hai ARL2 c6 thé duoc ndi dién véi
dién cuc thit hai REL2 thong qua 13 tiép xtc thi hai CH2 nhu dugc thé hién trén
FIG.18B, FIG.18D, FIG.19B, FIG.19D, FIG.20B, va FIG.20D. Duong can chinh thi
hai ARL2 c6 thé duge bd trf & 16p khac véi 16p cta dién cuc thir hai REL2.

[t nhat mot dién cuc tht nhat REL1 ¢6 thé dugc bé tri & ving phat quang don vi

ctia diém anh con tht nhét SP1.

Mot dién cuc trong sé dién cuc thir nhat REL1 va dién cwc thir hai REL2 ¢6 thé
duoc bd tri & dién cuc con lai trong sb dién cuc thir nhit REL1 va dién cuc thir hai REL2.
Vi du, dién cuc thir nhét REL1 ¢6 thé duge bé tri & dién cuc thi hai REL2, va dugc tach
bict v& mat dién voi dién cuc thir hai REL2. | |
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Theo mdt phuong 4n cua sang ché, dién cuc tht nhéit REL1 ¢6 thé dugc tao ra &
dang hinh tir giac, dang hinh tron, dang hinh da giac hodc tuong tu. Tuy nhién, sang ché
Kkhong giGi han & d6, va dién cyc tha nhdt REL1 ¢6 thé dugc dugc tao ra ¢ cac hinh dang
khac nhau. Dién cuc thir hai REL2 bao quanh chu vi cua dién cuc thir nhat REL1 ¢6 thé

duoc tao ra c6 hinh dang tuong tng véi hinh dang cta dién cuc thur nhit REL1.

Khi duoc nhin trén hinh chiéu bang, dién cuc thtt hai REL2 ¢6 thé duogc tao ra co
hinh dang bao quanh chu vi cta dién cuc tha nhit REL1. Pién cuc tht nhit RELI ¢6
thé duoc bé tri & dang dao co 1ap bao quanh bdi dién cuc thi hai REL2, nhung sang ché
khong gidi han & do.

Theo mot s6 phuong 4n, mot phan viing cia dién cuc thir nhat REL1 c6 thé khong
duoc bao quanh béi dién cuc thir hai REL2 nhu duoc thé hién trén FIG.18C, F1G.18D,
FIG.19C, FIG.19D, FIG.20C, va FIG.20D. Dién cuc thu nhit REL1 c6 thé duge tao ra
1ién khéi vé6i dién cuc tht nhit REL1 duge bb tri lién ké v&i n6 theo huéng thir hai DR2

dé dugc noi dién.

Khi dién cuc the nhit REL1 ¢6 dang dao c6 lap dugce bao quanh hoan toan boi
dién cuc thir hai REL2, dién cuc thir nhét REL1 c6 thé dugce ndi voi duong cin chinh
thtr nhat ARL1 thong qua 13 tiép xtc thit nhat CHI nhu duge thé hién trén FIG.18A,
FIG.18B, FIG.19A, FIG.19B, FIG.20A, va FIG.20B.

Ngoai ra, khi dién cyc thi nhit REL1 c6 dang dao c¢b 14p dugc bao quanh hoan
toan boi dién cuc thir hai REL2, thi dién cuc tht nhét REL1 c6 thé dugc dat cach xa
dién cuc thr nhat REL1 duge b tri lién ké v6i n6 theo huéng thir hai DR2 mét khoang
cach nhét dinh.

Khi cac LED LD duge cin chinh trong diém anh con thtr nhat SP1, thi dién ap
dinh trudc ¢6 thé duge clp cho dién cuc thi nhat REL1 va dién cue thir hai REL2 lan
luot thong qua dudng can chinh thi nhdt ARL1 va dudng can chinh thir hai ARL2. Do
doé, dién trudng cod thé duoc tao ra gilta dién cyuc thu nhat REL1 va dién cuc thit hai

REL2.

Cac LED LD c¢6 thé dugc can chinh doc theo chu vi cuia dién cuc thi nhéat REL1

trong vung phéat quang don vi cia didm anh con tht nhat SP1 béi dién trudong duoc tao
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ra gitta dién cyc thu nhat REL1 va dién cuc thir hai REL2. Cac LED LD c6 thé duoc

cin chinh theo cac hudng khéc nhau.

Khi dién cuc th nhit REL1 c¢6 dang hinh t& gidc nhu duoc thé hién trén FIG.18A
dén FIG.18D, mot sb trong s6 cac LED LD ¢6 thé duge cin.chinh theo hudng thir nhét
DR1, mét s6 khac trong s6 cac LED LD c6 thé dugc can chinh theo huéng thir hai DR2,
va cac LED con lai trong sd cac LED LD ¢6 thé duoc can chinh theo huéng chéo giira

huéng thir nhat DR1 va huéng thir hai DR2.

Khi dién cuc tht nhit REL1 ¢6 dang hinh tron nhu dugc thé hién trén FIG.19A
dén FIG.19D, thi dién truong cd dang toa tron ¢ thé duoc tao ra gifta dién cuc thi nhét
REL1 va dién cuc thtr hai REL2. Do d6, cac LED LD ¢6 thé duogc cin chinh theo cac
huéng khac nhau doc theo chu vi clia dién cyc thir nhét REL1.

Khi dién cuc tht nh4t REL1 c¢6 dang hinh thoi 12 dang hinh da gidc nhu duoc thé
hién trén FIG.20A dén FIG.20D, hdu hét trong s cac LED LD c¢6 thé duoc can chinh
theo huéng chéo gitta hudng thir nhat DR1 va huéng tht hai DR2, va cidc LED con lai
trong s6 cac LED LD c6 thé dugc cin chinh theo huéng thir nhat DR1 va/hoge huéng
thir hai DR2.

Trong khi @6, nhu dugc thé hién trén FIG.18C, FIG.18D, FIG.19C, FIG.19D,
FIG.20C, va FIG.20D, khi mdt phan ving cta dién cye tht nhat REL1 khéng dugc bao
quanh béi dién cyc thir hai REL2, thi dién truong c6 thé duoc tap trung & mot phan viing

nay. Cac LED LD ¢6 thé dugc huéng va dugc can chinh trong mot phan ving.

Pé ngin diéu nay, phuong tién chén (khong dugc thé hién trén hinh v&) dugc b
tr{ & mot phan ving, dé dién truomg duge tap trung & mot phan ving ndy c6 thé dugc

chan mot phan.

Céac diém anh con th hai SP2 va diém anh con tht ba SP3 ¢6 thé duoc tao ra co
hinh dang giéng v&i diém 4nh con tht nhit SP1, va do d6, cac phan md ta vé cac diém

anh con tha hai SP2 va diém anh con thtr ba SP3 s& dugc luge bo.

Thiét bi hién thi theo mot phuong 4n cla sang ché c6 thé duoc st dung trong céac
thiét bi dién tir khac nhau. Vi du, thiét bi hién thi st dung dugc cho céc tivi, may tinh
notebook, dién thoai di dong, dién thoai thong minh, méy tinh dang bang thong minh,
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PMP, PDA, hé théng dinh vi, thiét bi deo duogc khac nhau chéng han nhu déng hd thong

minh, va thiét bi tuong tu.

Mic di sang ché da duge mo ta theo cac phuong én duge uu tién, nhung nguoi
¢6 hidu biét trung binh trong linh vuc k§ thuét can hiéu rang céc cai bién va thay doi
khac nhau c¢6 thé duoc thue hién ma khong vuot ra khoi ban chat va pham vi sédng ché

duoc xdc dinh boi yéu cau bao ho kém theo.

Do d6, pham vi ctia sang ché khong nén giéi han & cac phuong an cu thé dugc mo
ta trong ban mo ta ndy ma nén dugc xac dinh béi yéu cau bao ho kém theo va cac phuong

an trong duong cua ching.
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YEU CAU BAO HQ
1. Thiét bi phat quang bao gom:
16p nén bao gdm céc ving phat quang don vi;

it nhit mot phan tir phat quang thir nhét trén 16p nén, it nhit mot phan ti phat
quang thir nhit nay c6 phan du thir nhét va phin dau thi hai doc theo huéng tha nhét;

it nhit mot phan tir phat quang thr hai ¢6 phén dau thi nhit va phan dau thi hai
doc theo hudng tht hai giao véi hudng thir nhat;

dién cuc tht nhét duge ndi v6i mot ph?m d4u bat ky trong sb cac phén dau thu
nhit va thir hai cia mdi phan tir phit quang trong s6 it nhat mot phan tir phat quang thtr
nhét va thi hai va dién cuc thi hai duoc nbi v6i phan dau con lai trong s6 cac phan dau
th@ nhat va tht hai cia mdi phan tir phdt quang trong s it nhAt mot phan tir phét quang
tht nhét va tht hai;

duong can chinh thir nhét kéo dai doc theo hudng thir hai trén 16p nén, duong cin

chinh thtr nhét nay duogc ndi vai dién cuc thir nhét;

dudng cin chinh tha hai dugc dat cdch xa dudng can chinh thtr nhat mot khoang

cach, duong cdn chinh thtr hai nay dugc ndi véi dién cuc thi hai;
16p cach ly tht nhét gitta 16p nén va it nhat mot phan tir phéat quang thi nhit va
tha hai; va

khi duoc nhin trén hinh chiéu bing, hinh mAu cach ly thit nhét chong 1én mot phan
ctia dudng can chinh thi nhat va hinh mAu céch ly thir hai chong 1én mot phan cuia duong

cin chinh tha hai,

trong d6 cac hinh mau céch ly thu nhét va thit hai duoc bb tri & cung 16p véi 16p
cach ly thir nhét, va chén mot ph?m dién trudong dugc tao ra gitta cac dién cuc thir nhét

va thtr hai.

2. Thiét bi phat quang theo diém 1, trong d6 mdi trong sb cac ving phéat quang don vi

bao gdm ving phat quang con thir nhét trong d6 it nhat mot phan tir phat quang thr nhét
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dugc bd tri va viing phéat quang con thir hai trong do it nhat mot phan tit phat quang thir

hai dugc bd tri.

3. Thiét b ph4t quang theo diém 2, trong d6 dién cuc thit nhét bao gom dién cue thi (1-
1) & ving phat quang con thir nhét va dién cuc thir (1-2) & vung phat quang con thir hai,

va

dién cuc tht hai bao gdm dién cuc thu (2-1) & ving phéat quang con thir nhét va

dién cuc thir (2-2) & vung phéat quang con thi hai.

4. Thiét bi phéat quang theo diém 3, trong d6 dién cuc thu (1-1) va dién cyc thir (2-1) kéo

dai doc theo hudng thir hai, va
dién cuc tha (1-2) va dién cyc tht (2-2) kéo dai doc theo hudng th nhat.

5. Thiét bi phat quang theo diém 4, trong d6 khoang céch gitta dién cyc thit (1-1) va dién
cuc tha (2-1) bang khoang cach giita dién cuc thi (1-2) va dién cuc tha (2-2).

6. Thiét bi phat quang theo diém 5, thiét bi nay con bao gbm:

dwong ndi thit nhit kéo dai theo huéng thir nhét trén 16p nén, duong nbi thtr nhét

nay noi dién dudng cén chinh thr nhét va dién cuc thr nhat; va

‘duong ndi thir hai kéo dai song song voéi dudong ndi thir nhat trén 16p nén, duong

ndi thr hai nay ndi dién dudng can chinh thir hai va dién cuc thr hai.

7. Thiét bi phat quang theo diém 6, trong d6 dién cuc thir (1-1) r& nhanh dén vung phat
quang con thir nhét doc theo huéng thit hai tir dudng nbi thir nhat,

dién cyc thir (2-1) r& nhanh dén vung phét quang con thlr nhét doc theo huéng thir

hai tir dudng ndi thit hai, va

dién cuc tha (1-1) va dién cuc thir (2-1) duge bb tri xen k& doc theo hudng thi

nhét trong viing phat quang con thi nhat.

8. Thiét bi phat quang theo diém 6, trong d6 dién cuc thtr (1-2) &€ nhanh dén ving phat

quang con thir hai doc theo hudng tht nhét tir duong cén chinh tha nhat,
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dién cuc thir (2-2) r& nhanh dén ving phat quang con tht hai doc theo huéng thir

nhét tr dudng cin chinh thi hai, va

dién cuc thtr (1-2) va dién cuc thir (2-2) dugc b tri xen ke doc theo hudng thtr hai

trong vung phat quang con thir hai.

9. Thiét bi phat quang theo diém 6, trong d6 duong ndi thit nhét bao gdbm mdt phén dau
duge ndi v6i duong cén chinh tha nhit va phan dau con lai d6i dién v6i mot phin dau

nay,
trong d6 phan dau con lai c6 dang tron.

10. Thiét bi phat quang theo diém 6, trong d6 khoang cach gitra mét dién cyce trong sb
dién cuc tht (1-2) va dién cuc thit (2-2), dugc bd tri & phia trén cing ctia viung phét
quang con thr hai, va dudong ndi thtr nhét 16n hon khoang cach gitta dién cuc tha (1-2)

va dién cuc thir (2-2).
11. Thiét bi phat quang theo diém 2, thiét bi nay con bao gom:
oo thtr nhét gifta 16p nén va dién cyc tht nhat;

g0 tht hai gitta 16p nén va dién cuc tht hai, g tht hai nay dugc dit cach xa go

tht nhat mot khoang cach;

dién cuc tiép xtic thtt nhét trén dién cuc thir nhét, dién cuc tiép xtc thir nhit nay
nbi mot phan dau bat ky trong s6 cac phan dau tht nht va tht hai ctia phan tir phat

quang tuong tng va dién cuc thi nhat; va

| dién cuc tiép xuc tht hai trén dién cuc tha hai, dién cuc tiép xuc thir hai nay ndi
phén dau con lai trong s6 cac phan dau thir nhét va thtt hai cta phan tir phat quang tuong

g va dién cyuc thr hai.
12. Thiét bi phat quang theo diém 11, thiét bi nay con bao gbm:

16p cach ly thir hai trén it nhdt mot phan tir phat quang tha nhat va thi hai, 16p
cdch ly thir hai nay 1am 10 ra cac phin dAu thir nhét va thtr hai ctia moi phan tir phat

quang trong s it nhat mot phan tir phat quang thr nhét va thit hai;
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16p céch ly thir ba trén dién cuc tiép xuc thir nhit dé che dién cyc tiép xtc thir

nhét; va
16p cach ly tht tu trén dién cuc tiép xtic thtt hai dé che dién cuc tiép xuc tha hai.

13. Thiét bi phat quang theo diém 12, thiét bi nay con bao gom hinh mau dan tht nhét

trén hinh mAu cach ly tht nhit va hinh mAu din tht hai trén hinh mau céch ly thi hai,

trong d6 céc hinh mau dan tht nhét va thir hai & cting 16p vdi dién cuc tiep xtc

thit nhét.

14. Thiét bi phét quang theo diém 1, trong d6 dudng can chinh thu nhét & ciing 16p véi

dién cuc thir nhat, va duoc tao ra lién khoi véi dién cuc thir nhat, va

duong cin chinh tht hai & cing 16p vé&i dién cuc tht hai, va dugc tao ra lién khoi

v64i dién cuc tha hai.

15. Thiét bi phat quang theo diém 14, trong do6 dién cuc thi nhét bao g61n cac dién cuc

nhéanh nhd ra doc theo huéng thir nhét tir dudng cin chinh thi nhét, va

dién cuc tht hai bao gém céac dién cuc nhd duoc sép Xép doc theo huéng thtr hai

va céac khoang trong dugc bo tri gilta cac dién cuc nho lién k&,

trong d6 mdi dién cuc nhanh trong s cac dién cuc nhanh duoc bo tri twong Gmg

véi mot khoadng trong.

16. Thiét bi phat quang theo diém 1, trong d6 dién cuc thir nhét va dién cuc thir hai dugc
tach biét nhau vé miat dién, va mot dién cuc trong sb cac dién cuc thir nhét va tha hai c6
hinh dang bao quanh chu vi ctia dién cuc con lai trong sb cac dién cuc thu nhét va tha

hai.

17. Thiét bi phat quang theo diém 16, trong d6 mdi phan tr phat quang trong s it nhat

mot phan ti phat quang thir nhét va thir hai bao gom:
16p ban dan thu nhit duoc pha bing tap chat dan tha nhat;

16p ban dan thit hai dugc pha bang tap cht dan thw hai; va
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16p hoat dong gitta 16p ban dAn tht nhét va 16p ban dan tht hai.

18. Thiét bi phat quang theo diém 17, trong d6 mdi phan tir phit quang trong sb it nhat
mot phan tir phét quang thir nhét va thr hai bao gdm di6t phat quang dang c¢ot hinh tru

hodc cot hinh da giac c6 kich thudc ¢& micro hodc nano.
19. Thiét bi hién thi bao gdm:
16p nén bao gbm ving hién thi va ving khong hién thi;

16p mach diém anh & vung hién thi, 16p mach diém anh nay bao gbm it nhat mot

tranzito; va

16p phan it hién thi trén 16p mach diém anh, 16p phan tir hién thi nay bao gom cic

vung phat quang don vi tir d6 anh sang dugc phat ra,
trong d6 16p phan tir hién thi bao gdm:

it nhét mot phan tir phat quang thit nhét trén 16p mach diém anh, it nhét mot phan
tr phat quang thtr nhit nay c6 phan dAu thtr nhat va phan dau tht hai theo huéng thir
nhét;

it nhit mot phan tir phat quang thr hai ¢6 phin dau thi nhit va phin dau tht hai

theo hudng thit hai giao véi huéng thix nhat;

dién cuc thir nhat dugc néi voi mot phan dau bét ky trong sd cac phén dau thir
nhat va tht hai ciia mdi phan tir phat quang trong s6 it nhat mot phan tir phat quang thu
nhét va tht hai va dién cuc tha hai duge nbi v6i phan dAu con lai trong sd cic phén dau
thit nhAt va thir hai cia mdi phan tir phét quang trong s6 it nhat mot phan tir phat quang
thtr nhat va thr hai, trong d6 dién cuc thit nhét va dién cuc tht hai trén 16p mach diém

anh;

duong céan chinh thir nhét kéo dai doc theo hudng thir hai trén 16p mach diém anh,

dudng can chinh th nhat nay dugc ndi véi dién cyc thir nhat;

dudng cin chinh tht hai dugc dat cdch xa dudong can chinh th&t nhat mot khoang

cach, duong cin chinh thi hai nay dugc noi véi dién cuc tha hai;
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dién cuc tiép xtc tht nhét trén dién cuc th nhét, dién cuc tiép xtc thir nhét nay
nbi mot phan d4u bat ky trong sd cac phan dau thtr nhit va thr hai ctia phan tir phat

quang tuong ung va dién cyc tht nhét;

dién cuc tiép xuc thit hai trén dién cuc tht hai, dién cuc tiép xic thi hai nay ndi
phén dau con lai trong s6 cac phan dau thi nhét va thi hai cia phan tr phat quang tuong

mg va dién cyuc th hai;

16p cach ly thu nhat gitta 16p nén va it nhat mot phan tir phat quang thu nhét va

tht hai; va

khi dwoc nhin trén hinh chiéu bing, hinh mAu cach ly thit nhét chong 1én mot phén
ctia dudng can chinh thit nhét va hinh mAu céch ly tht hai chong 1én mot phan ctia dudng

cin chinh thtr hai,

trong do céac hinh mau céch ly tht nhét va tht hai dugc bd tri & cung 16p véi 16p
cach ly thu nhét, va chén mot phﬁn dién trudng dugc tao ra gitra cac dién cuc tht nhét

va thir hai.
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