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(57) Sang ché dé xuit tranzito mang mong va thlét bi hién thi bao gdm tranzito mang
mong. Tranzito mang mong bao gém: dién cuc cong day trén dé; 16p ban dan chong Vo1
dién cuc cong day, trong d6 16p ban din bao gdm 16p ban din loai N va 16p ban din loai P,
va 16p ban dan loai N dugc chong mot phan voi 16p ban dan loai P; dién cuc ngudn thir
nhat va dién cuc méang tht nhét 1an luot dugc ndi Vo1 1op ban dan loai P; dién cuc ngudn
thr hai va dién cuc mang thir hai lan luot duge ndi véi phan chia cta 16p ban dan loai N
ma khong duoc chéng véi 16p ban dan loai P; va dién cuc céng dinh bén trén 16p ban dan.
Theo phuong 4n cta sang ché, do phtic tap cua quy trinh san xuét tranzito mang mong
dugc giam.
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Linh vue ki thuit duoc dé cap

Séang ché dé cép dén TFT (thin film transistor - tranzito mang mong) va thiét bi

hién thi bao gdbm TFT.
Tinh trang ky thuit ciia sang ché

Véi su tién bo cua x3 hoi dinh hudéng thong tin, ngay cang c¢é nhiéu yéu céu
khac nhau di v6i céc thiét bi hién thi dé hién thi hinh anh. Gan day, cac thiét bi hién
thi tim nén phang khac nhau nhu céc thiét bi LCD (liquid crystal display - hién thi tinh
thé 1ong), cac thiét bi PDP (plasma display panel - tAm nén hién thi plasma), va céac

thiét bi hién thi phat sang hitu co dang dugc su dung trén thuc té.

Cac thiét bi hién thi tAm nén phéng, nhu céc thiét bi LCD va cac thiét bi hién thi
phat sang hitu co, mdi thiét bi bao gém tdm nén hién thi, mach diéu khién céng, mach
diéu khién dit liéu, va bo didu chinh dinh thoi. TAm nén hién thi bao gdm nhidu duong
dir 1iéu, nhiéu duong céng, va nhiéu diém anh ma duoc b tri 1an luot trong nhiéu
vung diém anh dugc xé4c dinh boi cac chd giao nhau cla cdc duong du liéu va cac
duong cong va duoc cép cac dién ap dir liéu cua cac duong di liéu khi céac tin hiéu
cong duoc cip cho cic duong cong. Céc diém anh phét cac anh sang c¢6 d6 sang nhat
dinh véi cac dién ap di liéu.

Hon nita, cac thiét bi hién thi tim nén phéng diéu khién cac diém anh va mach
diéu khién cong nho st dung cac TFT nhu céc phan tir chuyén mach. Cac diém anh
va/hodc mach diéu khién céng cua moi trong 36 céc thiét bi hién thi tAm nén phéng co
thé bao gém TFT loai N ¢6 dac trung ban dan loai N va TFT loai P ¢6 dac trung ban
dan loai P. Mdi trong sé TFT loai N va TFT loai P ¢6 thé 1a MOSFET (metal oxide
semiconductor field effect transistor - tranzito hiéu Gng trudong ban dan oxit kim loai)
ma diéu chinh luu luvong cia dong véi dién truong.

Néu mdi trong sb céc thiét bi hién thi tAm nén phang bao gdm tranzito ban dan
oxit loai N va tranzito ban dan oxit loai P, thi quy trinh san xudt bi 1am phurc tap. Vi

du, trong trudng hop trong d6 16p ban dan loai N duoc tao thanh va tiép dé 16p ban
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dan loai P duoc tao thanh, 16p ban dan loai N ¢6 thé dugce dn mon khi tao mau 16p ban
dan loai P. Dé giai quyét van dé nhu vay, 16p thu dong hoa dé bao vé 16p ban dan loai
N dugc tao thanh, va sau dé 16p ban dan loai P duogc tao mau, 16p thu dong hda duoc
loai bo. Nghia 1a, trong truong hop trong doé mdi trong s céc thiét bi hién thi tim nén
phéng bao gdm ca tranzito ban dan oxit loai N va tranzito ban dan oxit loai P, ngoai
quy trinh tao thanh 16p ban dan loai N hoac 1ép ban dan loai P, thi c6 thé thuc hién bo
sung quy trinh tao thanh va loai bo 16p thu dng hoa khi so sanh vé1 truong hop trong
d6 moi trong sb céc thiét bi hién thi tAm nén phéng bao gdm mot trong s6 tranzito ban

dan oxit loai N va tranzito ban dan oxit loai P.
Ban chét ky thuit ciia sang ché

Do d6, sang ché nham dé xuat TFT va thiet bi hién thi bao gom TFT ma vé co
ban tranh duoc mot hoac nhiéu van dé do cac su han ché va nhugce diém cua giai phap

ky thuat lién quan.

Mot khia canh cua sang ché nhim d& xuit TFT bao gém 16p ban dan loai N va
16p ban dan loai P, phuong phép san xuat TFT nay, va thiét bi hién thi bao gom TFT,

trong d6 dé phirc tap cua quy trinh san xuat duoc giam.

Céc uu diém va cc déu hiéu bd sung cia sang ché s& duoc trinh bay mot phan
trong phan mé ta sau diy va mot phan sé& trd nén 16 rang véi nhitng nguoi c6 hiéu biét
trung binh trong linh vuc dua vao viéc xem xét phén sau hodc c6 thé duoc nhan biét tu
viéc thuc hanh sang ché. Cac muc dich va cac uu diém khac cua sang ché ¢o thé duoc
thuc hién va dat duoc nho két cAu duoc chi ra mot cach cu thé trong phén mo ta va cac

diém yéu cau bao ho cua sang ché cling nhu cac hinh v€ kem theo.

Pé dat duoc cac uu diém nay va cac uu diém khac va theo muc dich cia sang
ché, nhu duoc biéu hién va duoc mo ta theo nghia rong trong ban mo ta nay, sang ché
dé xuat TET bao gé)m: dién cuc céng day trén dé; 16p ban dan chéng voi1 dién cuc Céng
day, trong d6 16p ban dan bao gbm 16p ban dan loai N va 16p ban dan loai P, va 16p
ban dan loai N duge chdng mot phan vé6i 16p ban dan loai P; dién cuc ngudn thi nhat
va dién cuc méang thu nhét 1an luot duoc ndi véi 16p ban dan loai P; dién cuc nguén

thtr hai va dién cuc mang tha hai 1an luot dugc n6i véi phan chia cia 16p ban dan loai
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N ma khéng duoc chong vdi 16p ban dan loai P; va dién cuc cong dinh bén trén 16p

ban dan.

Theo mot khia canh khac cua sang ché, sang ché dé xuit thiét bi hién thi bao
gém tranzito mang mong, trong do thiét bi hién thi bao gém: tAm nén hién thi; mach
diéu khién dt liéu; va mach didu khién cdng, trong d6 tim nén hién thi hoac mach diéu
khién céng bao gdm tranzito mang méng va tranzito mang méng nay bao gom: dién
cuc cdng ddy trén dé; 16p ban din chdng véi dién cuc cong day, trong d6 16p ban dan
bao gdm 16p ban din loai N va 16p ban din loai P, va I6p ban dan loai N dugc chong
mot phﬁn véi 16p ban dan loai P; dién cuc nguén tha nhat va dién cuc mang tha nhét
lan luot duogc ndi véi 16p ban dan loai P; dién cuc nguén thir hai va dién cuc mang thu
hai 14n luot duge ndi véi phan chia cta 16p ban dan loai N ma khong dugc chdng véi

16p ban dan loai P; va dién cuc céng dinh bén trén 1ép ban dan.

Theo mot khia canh khac cua sang ché, sang ché dé xuét TFT bao gém dién cuc
cdng day thir nhat va dién cuc cong day thtr hai trén dé; 16p ban dan tha nhat chong
véi dién cuc cdng ddy tht nhét va 16p ban din tht hai chong vdi dién cuc cong day
thir hai, trong d6 16p ban dan thtr hai bao gbm 16p ban din loai N th hai va 16p ban
dan loai P thi hai, va 16p ban dan loai N tht hai dugc chéng mét phan véi 16p ban dan
loai P thu hai; dién cuc nguén tha nhat va dién cuc mang th nhét 1an luot duoc ndi
v6i 16p ban dan thi nhét; dién cuc nguén thtr hai va dién cuc mang thu hai lan luot
dwoc ndi véi phan chia ctia 16p ban dan loai N thit hai ma khong dugc chdng véi 16p

ban dan loai P tht hai; va dién cuc cong dinh thir nhat trén 16p ban dan tha nhat,

Theo mdt khia canh khac cua sang ché, sang ché dé xuat thiét bi hién thi bao
gbm tranzito mang mong, trong dé thiét bi hién thi nay bao gém: tim nén hién thi;
mach diéu khién d@ lidu; va mach diéu khién céng, trong do tam nén hién thi hoic
mach diéu khién céng bao gdm tranzito mang mong va tranzito mang méng nay bao
gdm: dién cuc cong day tha nhat va dién cuc cong day thi hai trén dé; 16p ban dan tha
nhét chdng véi dién cuc cbng day thi nhét va 16p ban dan thi hai chong véi dién cuc
cong day thi hai, trong d6 16p ban dan thit hai bao gbm 16p ban dan loai N thir hai va
16p ban din loai P th hai, va 16p ban dan loai N thir hai dugc chong mot phan véi 16p

ban dan loai P tht hai; dién cuc nguén tha nhat va dién cuc mang thu nhét 1an luot
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duoc nbi véi 16p ban dan thu nhat; dién cuc nguon tht hai va dién cuc mang tha hai
lan luot dugc ndi voi phan chia cua 16p ban dan loai N thtr hai ma khong dugc chong
vGi 16p ban dan loai P thtr hai; va dién cuc cong dinh thir nhat trén 16p ban dan thu

nhit.

Cén hiéu 13 ca phin mo ta téng quat trén day va phan mo ta chi tiét sau day cua
sang ché déu nham lam vi du va giai thich va dugc du tinh cung cip giai thich thém
nita vé sang ché nhu duoc yéu cau bao ho.

Mo ta vin tat cic hinh vé

Céc hinh v& kém theo, dugc bao gdm dé gitip hiéu thém nita vé sang ché va
duoc két hop vao va cau thanh mot phan ctia don sang ché nay, minh hoa cic phuong
an clia sang ché va cing véi phan mé ta déng vai tro giai thich nguyén 1y cta séng ché.
Trén céac hinh veé:

Fig.1 14 hinh phdi canh minh hoa thiét bi hién thi theo mot phuong dn ctia sang
cllé;

Fig.2 1a hinh chiéu bang minh hoa dé thé nhit, b diéu khién cong, IC
(integrated circuit - mach tich hop) diéu khién nguén, mang déo, bang mach, va bd
diéu chinh dinh thoi duoc minh hoa trén F ig.1;

Fig.3 1a so d5 mach minh hoa mach CMOS (complementary metal oxide
semiconductor - ban dan oxit kim loai bu);

Fig.4 1a hinh chiéu bang minh hoa TFT theo mdt phuong 4n cua sang ché;

Fig.5 14 hinh v& mat cat duoc ldy doc theo dudng I-I' trén Fig.4;

Fig.6 la dd thi thé hién dac trung ban dan loai N va dic trung ban dan loai P cta
TET theo mot phuong 4n cia sang ché;

Fig.7A va Fig.7B 1 cac so db lam vi du thé hién nong d6 16 khi dac trung ban
dan loai N cta TFT theo mot phuong 4n cua sing ché duoc thuc hién va néng do
electron khi dac trung ban dan loai P ctia TFT duoc thuc hién;

Fig.8 12 dd thi thé hién cac thudc tinh ban din loai P theo chiéu day cua 16p ban

dan loai P;
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Fig.9 1a luu d6 minh hoa phuong phép san xuat TFT theo mdt phuong 4n cia

sang che;

Fig.10A dén Fig.10F 1a cac hinh v& mit cit dé mo td phuong phéap san xuat

TFT theo mdt phuong an cia sang ché;

Fig.11 1 hinh chiéu bang minh hoa TFT theo mdt phuong én khac cua sang

ché:

Fig.12 12 hinh v& mat cit dugc lay doc theo duong II-II' trén Fig.10;

Fig.13 1a luu d6 minh hoa phuong phép sdn xuét TFT theo mét phuong an khac

cua sang ch¢; va

Fig.14A dén Fig.14F 1a cac hinh vé mat cat dé mo ta phuong phap san xuat
TFT theo mot phuong an khac cua sang ché.
M3 ta chi tiét sang ché

Sau ddy s& thuc hién tham chiéu chi tiét dén cac phuong 4n 1am vi du cua séng
ché, cac vi du cua chiing dugc minh hoa trén cac hinh vé kém theo. Bat ky déau c6 thé,
céc s6 tham chiéu gidng nhau s& duoc sir dung trén toan bd cc hinh v& dé chi cac

phan gidng nhau hodc twong tu.

Trong ban mo ta nay, can Iuu y 1a céc sb tham chiéu giéng nhau ma da duoc su
dung dé biéu thi cic phan tir gidng nhau trén céc hinh vé& khéc, dugc st dung cho cac
phan tix bét cu khi nao cd thé. Trong phan mo ta sau day, khi nhitng nguoi c6 hiéu biét
trung binh trong linh vuc biét la chic nang va két cau khong lién quan dén két cau
thiét yéu cta sang ché, thi phan mo ta chi tiét cta chiing s& dugc bé qua. Cac thuat ngit

dugc md ta trong ban mo ta can dugce hiéu nhu sau.

Céc vu diém va cac d4u hidu cia sang ché nay, va cac phuong phép thuc hién
cua no s& duoc lam sang to qua cac phuong an sau dugc moé ta véi tham chiéu dén cac
hinh v& kém theo. Tuy nhién, sang ché c6 thé duoc biéu hién dudi cac dang khac nhau
va khong duge hiéu 1a bi giéi han vao cac phuong an dugc trinh bay trong ban mo ta
nay. Pung hon la, cac phuong an nay duoc dua ra sao cho sang ché sé& thau ddo va day

du, va s€ chuyén tai day du pham vi bao hd ctia sang ché cho nhiing nguoi ¢6 hiéu biét
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trung binh trong linh vuc. Ngoai ra, sang ché chi duoc xac dinh bdi pham vi bao ho

cta cac diém yéu cau bao ho.

Hinh dang, kich thudc, ty 1€, goc, va ) luong dugce bde 10 trén cac hinh vé aé
mo ta cac phuong an cua sang ché chi 1a vi du, va theo do, sang ché khong bi gidi han
vao phan mo ta chi tiét dugc minh hoa. Céc sé tham chiéu gidng nhau chi cac phan tu
gidng nhau trong toan bo ban mé ta. Trong phén md ta sau, khi su mo ta chi tiét vé
chire nang hoic két cAu da biét ¢6 lién quan dugc xac dinh 1a lam réi theo cach khong

can thiét trong diém clia sang ché, thi su mo ta chi tiét sé dugc bo qua.

Trong trudng hop trong d6é st dung ‘bao gom’, ‘c6’, va ‘gdm c6’ dugc mo ta
trong ban mo ta nay, thi mot phan khac c6 thé duoc thém vao, trir khi st dung “chi’.
Cac thuat nglt ¢6 dang don c6 thé bao gom cac dang so nhiéu trur khi duge dé cap

nguoc lai.

Khi phan tich phan tir, phan tu duoc hiéu la bao gém dai 16i méc du khong co
mo ta ro rang.

Khi md td mo6i quan hé vi tri, vi dy, khi méi quan hé vi tri gitta hai phan dugc
md ta 1 ‘trén~’, ‘phia trén~’, ‘dudi~’, va ‘canh~’, thi mot hodc nhiéu phan khac co6 thé

duoc bé tri gitra hai phan, trir khi st dung ‘ngay’ hodc ‘truc tiép’.

Khi mb ta mdi quan hé thoi gian, vi du, khi thtr tu thoi gian dugce mo ta la “sau
khi~’, “tiép theo~, ‘tiép d6~", va ‘trude khi~’, thi c6 thé bao gdém truong hop khong

lién tuc, trir khi st dung ‘ngay’ hoac ‘truc tiép’.

Cin hidu 13, mic du cac thuat ngt “thtr nhat”, “thd hai”, v.v. c6 thé duoc su
dung & didy dé mo ta cac phan tir khac nhau, nhung cac phan tir nay sé khéng bi gidi
han béi cac thuit nglt nay. Cac thuat nglt nay chi duoc st dung dé phan biét mot phan
tir v6i mot phan tir khéc. Vi du, phan tir thi nhat 6 thé dugce goi la phan tw thi hai, va,
twong tu, phan ti tha hai ¢ thé dugc goi 1a phan t thtr nhat, ma khong léch khoi

pham vi bao ho cua sang che.

Chiéu truc X, chiéu truc Y, va chiéu truc Z khong chi duoc hiéu 1a méi quan hé

hinh hoc trong d6 mdi quan hé giira chung 1a thang dimg, ma cd thé biéu thi la c6 su
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dinh hudéng rong hon trong pham vi ma trong do cdc phan tir theo sang ché hoat dong

dang chiic nang.

Thuat ngit “it nhit mot” s& duoc hidu 1a bao gdm két hop bat ky va tat ca cic
két hop ctia mdt hodc nhiéu muc liét ké duoc két hop. Vi du, y nghia cua “it nhéat mot
trong s6 muc thir nhét, muc thir hai, va muc tha ba” biéu thi su két hop cua tat ca céc
muc duogc dé xuét tir hai hoac nhiéu hon hai trong s6 muc thu nhét, muc tht hai, va

muc thtr ba cling nhu muc thir nhat, muyc tht hai, hoac muc thir ba.

Cac dau hiéu cua cac phuong an khic nhau theo sang ché c6 thé dugc ghép mot
phan hoac téng thé hodc dugc két hop vé&i nhau, va c6 thé dugc phéi hgp hoat dong
v6i nhau theo cach khéc nhau va duoc didu khién theo cch k¥ thudt nhu nhitng nguoi
¢6 hiéu biét trung binh trong linh vuc c6 thé du hiéu. Cac phuong 4n cua sang ché co
thé duoc thuc hién theo cach doc lap véi nhau, hodc ¢6 thé duoc thuc hién cung nhau

trong mébi quan hé déng phu thudc.

Sau day, cac phuong 4n lam vi du cua sang che s€ duge mo ta chi tiét voi tham

chiéu dén cac hinh vé kém theo.

Fig.1 la hinh v& thé hién hinh phéi canh cua thiét bi hién thi theo mét phuong
an cta sang ché. Fig.2 1a hinh chidu bing minh hoa dé tht nhat, bo diéu khién cong, IC
(integrated circuit - mach tich hop) didu khién ngudn, mang déo, bang mach, va bo

diéu chinh dinh thoi dugc minh hoa trén Fig.1;

Tham chiéu Fig.1 va Fig.2, thiét bi hién thi phat sing hitu co 1000 theo mot
phuong 4n cta sang ché c¢é thé bao gdm tdm nén hién thi 1100, bd diéu khién cong
(mach diéu khién cdng) 1200, IC diéu khién ngudn (mach diéu khién di ligu) 1300,
mang déo 1400, bang mach 1500, va bo diéu chinh dinh thoi 1600. Thiét bi hién thi
theo mot phuong an cua sang ché ¢6 thé dugc thue hién véi mot trong s6 thiét bi LCD,
thiét bi hién thi phat sang hitu co, thiét bi hién thi phat xa truong, va thiét bi hién thi
dién di.

TAm nén hién thi 1100 c6 thé bao gdm dé thi nhat 1110 va dé tht hai 1120. Dé
thir hai 1120 ¢6 thé 1a dé bao. Mdi trong s dé thi nhét 1110 va dé tha hai 1120 ¢6 thé

12 mang chét déo hoac thuy tinh.
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Nhiéu duong céng, nhiéu duong di liu, va nhiéu diém anh P ¢6 thé dugc b tri
trén mot bé mat cia dé thtr nhit 1110 huéng vé dé thi hai 1120. Cac diém anh P cd
thé dugc bd tri lan luot trong nhiéu vung dugc xac dinh boi két cdu giao nhau cua cac
dudng cong va cac duong dit liéu. MJi trong sé cac diém anh P c6 thé bao gdm
tranzito ma duoc bt boi tin hidu cong cla dudng cong tuong Gmg va cap dién ap dix
liéu cua duong du liéu tuong Umg cho phan tr cua diém anh P tuong tmg. Tranzito c6

thé 1a TFT (thin film transistor - tranzito mang mong).

TAm nén hién thi 1100, nhu trén Fig.2, c6 thé duoc chia thanh DA (display area
_ ving hién thi) tai d6 cac diém anh P duge bé tri d¢ hién thi hinh anh va NDA (non-
display area - vung khong hién thi) ma khong hién thi hinh anh. Céc dudng cong, cac
duomg dit liéy, va cdc didm anh P c6 thé dugce b tri trong vung hién thi DA. Bo dicu
khién cong 1200, nhiéu dém, va nhiéu duong lién két ndi cac duong dir liéu véi cac

dém c6 thé duoc bé tri trong ving khong hién thi NDA.

B6 diéu khién cong 1200 c6 thé cap cac tin hidu cong cho cac duong cong theo
tin hiéu didu chinh céng dugc dua vao tir bd didu chinh dinh thoi 1600. B diéu khién
cong 1200 c6 thé duoc bd trf nhu kiéu GIP (gate driver in panel - bd didu khién cong
{rén tam nén) trong ving khong hién thi NDA bén ngoai mdt phia hodc ca hai phia cua
ving hién thi DA cta tdm nén hién thi 1100. B$ diéu khién cong 1200 ¢6 thé bao gom

(céc) tranzito theo kiéu (GIP) tam nén.

IC didu khién ngudn 1300 c6 thé nhan dit liéu video sd va tin hi¢u diéu chinh
ngudn tir b diéu chinh dinh thoi 1600. IC diéu khién nguon 1300 c6 thé chuyén doi
dwr liéu video s6 thanh céac dién ap dir liéu twong tu theo tin hiéu diéu chinh nguén va
c6 thé cap cac dién ap dit liéu tuong tu cho cac duong di liéu. Trong truong hop trong
d6 IC didu khién ngudn 1300 dugc thyc hién nhu chip didu khién, IC diéu khién nguon
1300 ¢6 thé duoc lap trén mang déo 1400 theo kiéu COF (chip on film - chip trén
mang) hoac kiéu COP (chip on plastic - chip trén chat déo).

Céc dém nhu cac dém dir li€u co thé duoc bd trf trong vung khong hién thi
NDA ctia tim nén hién thi 1100. Nhidu duong nbi cic dém véi IC diéu khién nguon
1300 va nhiéu dudng ndi cdc dém véi cac dudng cua bang mach 1500 c6 thé dugc bd

tri trén mang déo 1400. Mang déo 1400 ¢o thé duoc gin 1én cac dém nho st dung
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mang dan khéng dang hudng, va theo do, cac dém co theé dugce ndi vdi cac duong cua

mang déo 1400.

Mang déo 1400 co thé duoc bé trf véi sb nhiéu, va bang mach 1500 ¢6 thé duoc
gén 1én cac mang déo 1400. Nhiéu mach duoc thuc hién lan luot nhu cac chip diéu
khién c6 thé duge lip trén bang mach 1500. Vi dy, bo diéu chinh dinh thdi 1600 c6 thé
duoc lap trén bang mach 1500. Bang mach 1500 ¢6 thé 1a PCB (printed circuit board -
bang mach in) hodc FPCB (flexible PCB - PCB d¢o).

B6 diéu chinh dinh thoi 1600 ¢6 thé nhan dit ligu video s6 va tin hiéu dinh thoi
tir bang hé théng bén ngoai qua day cdp cua bang mach 1500. B9 diéu chinh dinh thoi
1600 ¢6 thé tao ra tin hiéu diéu chinh céng dé diéu chinh su dinh thoi hoat dong cta bo
didu khién cdng 1200 va tin hiéu didu chinh nguén dé diéu chinh IC diéu khién ngudn
1300 ma duoc bd tri véi sé nhiéu, dwa trén tin hiéu dinh thoi. Bo diéu chinh dinh thoi
1600 6 thé cap tin hiéu didu chinh cong cho bd diéu khién cdng 1200 va c6 thé cép tin

hiéu diéu chinh nguon cho céc IC didu khién ngudn 1300.

Thiét bi hién thi c6 thé st dung ca TET loai P ¢6 dic trung ban déan loai P va

TFT loai N ¢6 dac trung ban dan loai N, dé diéu khién.

Vi du, trong truong hop trong do thiét bi hién thi duoc thuc hién voi thiét bi
hién thi phat sang hiru co, mdi trong sé cac diém anh P ¢6 thé bao gém nhiéu tranzito
nhu tranzito chuyén mach va tranzito diéu khién. Trong trudong hop ndy, tranzito
chuyén mach co thé duoc bd tri nhu TFT loai N, va tranzito diéu khién c6 thé duoc bd
tri nhu TFT loai P. Theo cach khac, tranzito chuyén mach c6 thé dugc b6 trf nhu TFT

loai P, va tranzito diéu khién c6 thé duoc b tri nhu TFT loai N.

Hon nfta, thiét bi hién thi c6 thé bao gém mach CMOS (complementary metal
oxide semiconductor - ban dan oxit kim loai bu), dé dua ra céc tin hiéu céng. Theo
cach khac, thiét bi hién thi ¢6 thé bao gdm mach CMOS, d dua ra mét tin hiéu khéc.

Mach CMOS, nhu trén Fig.3, co thé bao g61n tranzito thr nhat T1 c¢6 dac trung
ban dan loai P va tranzito thir hai T2 ¢6 ddc trung ban dan loai N. Pién cuc céng cua
tranzito thtt nhat T1 va dién cuc céng clia tranzito thtt hai T2 ¢6 thé duoc ndi vai thiét

bi dau cudi dau vao IT. Pién cuc nguodn cua tranzito tha nhat T1 c¢6 thé duoc noi véi
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duong dién 4p diéu khién VDD ma qua d6 dién ap dieu khién duogc cap, va dién cuc
mang cd thé dugc no6i voi thiét bi dau cudi dau ra OT. Dién cuc nguodn cuia tranzito thir
hai T2 ¢é thé dugc nodi véi phan noi dat GND, va dién cuc mang co thé dugce nodi vdi

thiét bi dau cudi dau ra OT.

Khi dién 4p muc logic tht nhit dugc 4p qua thiét bi dau cudi dau vao IT,
tranzito tht nhat T1 ¢ thé duoc bat, va tranzito thi hai T2 ¢6 thé duoc tat. Do do, dién
ap didu khién cua duong dién ap didu khién VDD c6 thé dugc dua ra dén thiét bi dau
cudi ddu ra OT qua tranzito tha nhat T1. Khi dién &p mirc logic tht hai ¢6 mic cao
hon so v&i1 muc cua dién ap muc logic thir nhit duoc ap qua thiét bi dau cudi dau vao
IT, tranzito tht hai T2 ¢é thé duoc bat, va tranzito thir nhét T1 ¢6 thé duge tat. Do do,
thiét bi dau cudi diu ra OT c6 thé duge ndi v6i phan nbi dat GND qua tranzito thir hai

T2, va theo d6, thiét bi dau cudi dau ra OT c6 thé duoc xa dén dién ap ndi dat.

Nghia la, tranzito thu nhét T1 ¢6 thé ¢6 dac trung ban dan loai P, tranzito thi
hai T2 c6 thé ¢6 dac trung ban dan loai N, va dién cuc céng cla tranzito tht nhét T1
va dién cuc cong cua tranzito thir hai T2 ¢ thé duoc ndi véi cung thiét bi dau cudi dau
vao, nho do tranzito th nhéat T1 va tranzito tha hai T2 ¢6 thé duoc bat va duoc tat

theo cach bu trong mach CMOS.

Nhu duge mo ta trén day, thiét bi hién thi ¢6 thé bao gém ca TFT loai P va TFT
loai N dé diéu khién, nhung trong trudng hop nay, quy trinh san xudt bi lam phuc tap.
Tuy nhién, theo mdt phuong an ctua sang ché, mach CMOS ¢6 thé duoc thuc hién véi
mot tranzito bao gém 16p ban dan loai P va 16p ban dan loai N, hoidc tranzito loai P
hodc tranzito loai N ¢6 thé duoc thuc hién theo cach c¢é chon lwa, nho dé ngan quy

trinh san xut khoi bi 1am phirc tap.

Sau day, TFT duoc thuc hién nhu mach CMOS theo mdt phuong an cua sang
ché s& duoc mé ta chi tiét véi tham chiéu dén F 1g.4 dén F 1g.10, va TFT duoc thuc hién
theo cach c6 chon lya nhu mdt trong sb tranzito loai P va tranzito loai N theo mot
phuong an khac cua sang ché s& dugc md ta chi tiét véi tham chiéu dén Fig.11 va

Fig.12.

Fig.4 14 hinh chiéu bang minh hoa TFT 10 theo modt phuong 4n cta sang ché.
Fig.5 14 hinh v& mit cat duoc 1y doc theo duong I-I' trén Fig.4.
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Trén Fig.5, TFT 10 theo m{t phuong an cua sang ché duoc minh hoa 1 dugc
b6 tri trong két cdu dong phang. Két ciu dong phang c6 thé ¢6 két cau cong dinh trong

d6 dién cuc cong dugc bo tri trén 16p chu dong.

Tham chiéu Fig.4 va Fig.5, TFT 10 theo mot phuong an cua sang ché c6 thé
bao gdm dién cuc cdng day 110, 16p ban din 130, dién cuc ngudn thi nhat 141, dién
cuc mang th nhat 142, dién cuc nguén thr hai 143, dién cuc mang thu hai 144, va
dién cuc cdng dinh 160. Lép ban dan 130 c6 thé bao gom 16p ban dan loai N 131 va
|6p ban dan loai P 132.

Pién cuc céng dinh 160, 1ép ban dan loai P 132, dién cuc nguén tha nhat 141,
va dién cuc mang thu nhét 142 ¢ thé hoat dong nhu tranzito thu nhat T1 duoc minh
hoa trén Fig.3, va dién cuc céng day 110, 16p ban dan loai N 131, dién cuc nguén thua
hai 143, va dién cuc mang th hai 144 cé thé hoat dong nhu tranzito thu hai T2 dugc
minh hoa trén Fig.3. Nghia la, TFT 10 theo m¢t phuong 4n cia sang ché cé thé bao
gdm 16p ban dan loai N 131 va 16p ban dan loai P 132, va theo d6, c6 thé co ca dac

trung ban dan loai N va dic trung ban dan loai P.

TFT 10 ¢6 thé duoc tao thanh trén dé 100. D& 100 ¢6 thé duoc tao thanh tir chét

déo, thuy tinh, va/hodc dang tuong tu.

Lop dém cé thé duoc tao thanh trén dé 100, dé bao vé TFT 10 khoi tham nudc
qua dé 100. Lép dém c6 thé bao gdm nhiéu 16p v6 co duge xép chéng dan xen. Vi du,
16p dém co thé c¢6 duoc tao thanh tur nhiéu 16p trong dé mot hodc nhiéu 16p vO co tu

silic oxit (SiOx), silic nitrat (SiNx), va SiON dugc xép chdng dan xen.

Pién cuc cong ddy 110 ctiia TET 10 ¢6 thé dwge tao thanh trén dé 100 hoac 16p
dém. Pién cuc cbng ddy 110 c6 thé duoc tao thanh tir mét 16p hodc nhiéu 16p ma bao
gdm mot trong s6 molypden (Mo), nhdm (Al), crom (Cr), vang (Au), titan (T1), niken

(Ni), neodim (Nd), va ddng (Cu), hoac hop kim ctia ching.

Lép cach ly cong tha nhit 120 ¢ thé duoc tao thanh trén dién cuc cong day
110. L6p cach ly cdng thi nhit 120 ¢6 thé duoc tao thanh tir 16p v6 co, va vi du, 6 thé

duoc tao thanh tir SiOx, SiNx, hodc nhiéu 16p tir chuing.
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Pién cuc cdng day 110 c6 thé chin anh sang ma tdi trén 16p ban dan loai N 131
tir dé 100. Nghia la, 16p ban dan loai N 131 ¢6 thé duoc bao vé bai dién cuc céng day

110 khoi anh sang.

Lép ban dan 130 c6 thé duoc tao thanh trén 16p cach ly cdng thir nhat 120. Lép
ban dan 130 c6 thé bao gdm 1ép ban dén loai N 131 va 16p ban dan loai P 132. Lép
ban dan loai N 131 ¢6 thé duoc tao thanh trén 16p céch ly cong thu nhat 120, va 16p
bén din loai P 132 ¢6 thé duoc tao thanh trén 16p ban dan loai N 131. Lép ban dan 130

6 thé chéng mdi dién cuc trong sb dién cuc céng day 110 va dién cuc céng dinh 160.

Lép ban dan loai N 131 ¢6 thé duoc tao thanh nhu 16p ban dan oxit loai N, va
16p ban dan loai P 132 ¢6 thé duoc tao thanh nhu 16p ban dan oxit loai P. Néu 16p ban
dan loai N 131 1a 16p ban dan oxit loai N, thi 16p ban din loai N 131 ¢6 thé duoc tao
thanh tir Indi Gali Kém Oxit (IGZO), Indi Kém Oxit (IZO), Indi Gali Oxit (IGO), Indi
Thiéc K&m Oxit (ITZO), Gali Thiéc Oxit (GTO), Kém Thiéc Oxit (ZTO), Indi Nhom
Kém Oxit (IAZO), Nhém Kém Oxit (AZO), Indi Thiée Oxit (ITO), Antimon Thiéc
Oxit (ATO), Gali Kém Oxit (GZO), va/hodc tuong tu. Néu 1ép ban dan loai P 132 la
16p ban dan oxit loai P, thi 16p ban dan loai P 132 ¢6 thé duoc tao thanh tr Cux0, SnO,
NiO, CuMO; (delafosit, M=Al, Ga, In, St, Y, Sc, va Cr), ZnM:O4 (spinel, M=Co, Rh,
Ir), LnCuOCh (oxychalcogenua, Ln= lantanoit (La~Lu), Ch=Se, S, va Te), hoac day

nano-Cu.

Chiéu dai L1 cua 16p ban dan loai N 131 theo huéng thir nhét (hudng truc-X)
c6 thé dugc dat dai hon so véi chiéu dai L2 cta 16p ban dan loai P 132 theo huéng tha
nhat (huéng truc-X). Do d6, phan chia ctia 16p ban dan loai N 131 ¢6 thé khong duogc
che phu boi 16p ban dan loai P 132. Do d6, dién cuc nguén thur hai 143 va dién cuc
méng tht hai 144 ¢6 thé dugc ndi voi phan chia cia 16p ban dan loai N 131 ma khong
dugc che phu bsi 16p ban dan loai P 132.

Trén Fig.4, vi du trong d6 chiéu dai ctia 16p ban dan loai N 131 theo hudng thir
hai (hudng truc-Y) dugc dat vé co ban 14 bang chidu dai cta 16p ban dan loai P 132
theo huéng thit hai (hudng truc-Y) dugc minh hoa, nhung phuong 4n nay khong bi

gidi han vao d6. Theo cac phuong dn khac, chiéu dai cua 16p ban dan loai N 131 theo
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huéng thit hai (huéng truc-Y) ¢6 thé duge dat dai hon so véi chiéu dai cia 16p ban dan

loai P 132 theo hudng thi hai (hudng truc-Y).

Lép cach ly cdng thi hai 151 va 16p céch ly cong thi ba 152 ¢6 thé duoc tao
thanh trén 16p ban dan loai P 132. Mdi trong s6 16p cach ly cong thit hai 151 va 16p
cach ly cng thir ba 152 c6 thé duoc tao thanh tir 16p v6 co, va vi dy, cé thé duoc tao
thanh tr SiOx, SiNx, hodc nhiéu 1ép tir chung. Lép céch ly cong thir ba 152 ¢6 thé

duoc bo qua.

Dién cuc cdng dinh 160 c6 thé dugc tao thanh trén 16p cach ly cng thir ba 152.
Dién cuc cbng dinh 160 c¢6 thé duoc tao thanh tir mét 16p hodc nhidu 16p ma bao gom

mot trong s6 Mo, AL, Cr, Au, Ti, Ni, Nd, va Cu, ho#c hop kim cua ching.

Trén Fig.4, vi du trong d6 chiéu dai cta dién cuc cong dinh 160 theo huéng thi
hai (huéng truc-Y) duogc dat dai hon so voi chiéu dai cua 16p ban dan loai P 132 theo
huéng thir hai (hudng truc-Y) duge minh hoa, nhung phuong dn nay khong bi gi6i han
vao d6. Theo cac phuong an khac, chiéu dai cua dién cuc cong dinh 160 theo huéng
thtr hai (huéng truc-Y) c¢é thé dugc dat vé co ban 14 bang hodc ngan hon so véi chiéu
dai cua 16p ban dan loai P 132 theo hudng thtr hai (hudéng truc-Y). Khi chiéu dai cua
dién cuc cong dinh 160 theo huéng thir hai (hudng truc-Y) tang, mién kénh cua 16p
ban dan loai P 132 ¢6 thé duge bé tri rong, va theo d6, dua trén didu nay, chiéu dai cla

dién cuc cong dinh 160 theo hudéng thit hai (huéng truc-Y) co thé duoc thiét ké.

Lop cach ly gitia cac 16p 170 ¢o thé dugc tao thanh trén 16p cach ly cong thir
nhét 120, 16p ban din loai N 131, 16p ban dén loai P 132, va dién cuc cong dinh 160.
Lop cach ly gitta cac 16p 170 ¢o thé duoc tao thanh tir 16p vo co, va vi du, ¢ thé duoc

tao thanh tir SiOx, SiNx, hodc nhiéu 16p tir chiing.

L3 tiép xuc thi nhat C1 va 18 tiép xic thi hai C2, céc 16 nay di qua 16p cach ly
gifta cac 16p 170 dé 16 ra 16p ban dan loai P 132, c6 thé duoc tao thanh trong 16p cach
ly gitra cac 16p 170, va 16 tiép xuc thir ba C3 va 16 tiép xtic thir tw C4, cac 16 nay di qua
16p cach ly gifta cdc 16p 170 dé 16 ra 16p ban dan loai N 131, cé thé duogc tao thanh
trong 16p cach ly gitta cac 16p 170. Mot cach chi tiét, phén chia ctia 16p ban dan loai N
131 ma khéng duoc che phi boi 16p ban din loai P 132 c6 thé duoc 16 ra boi 16 tiép

xtc tht ba C3 va 15 tiép xtc tha tu C4.
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Pién cuc nguén tht nhéat 141, dién cuc mang thi nhét 142, dién cuc nguén thu
hai 143, va dién cuc mang tha hai 144 cé thé duoc tao thanh trén 16p cach ly gitra cac
16p 170. Dién cyc ngudn thi nhit 141 ¢6 thé duge ndi véi 16p ban dan loai P 132 qua
16 tiép xtic thtr nhat C1. Pién cuc mang thir nhat 142 ¢6 thé dugc ndi voi 16p ban dan
loai P 132 qua 13 tiép xtic tht hai C2. Dién cuc ngudn thi hai 143 c6 thé duge ndi véi,
qua 16 tiép xtc thir ba C3, phan chia ctia 16p ban dan loai N 131 ma khong dugc che
pht boi 16p ban dan loai P 132. Pién cuc mang thit hai 144 ¢6 thé dugc ndi véi, qua 16
tiép xuc thi tu C4, phan chia ctia 16p ban dan loai N 131 ma khong dugc che phu boi
16p ban dan loai P 132. L) tiép xtc thir nhat C1 va 18 tiép xuc tht hai C2 c¢6 thé duoc

bé tri gitta 15 tiép xtc thir ba C3 va 13 tiép xtc thi tw C4.

Pién cuc ngu@)n thtr nhat 141 va dién cuc méang thir nhét 142 ¢6 thé duoc ndi
v6i 16p ban dan loai P 132 ¢6 chiéu dai ngin hon so véi chiéu dai cua 16p ban dan loai
N 131 theo hudng thi nhét (hudng truc-X), va theo do, khoang cach gitra dién cuc
ngudn thir nhét 141 va dién cuc méang thtr nhat 142 c6 thé ngén hon so véi khodng

cach gitia dién cuc ngudn thir hai 143 va dién cyc mang thi hai 144.

bién cuc mang tht nhét 142 ¢6 thé duoc ndi v6i dién cuc mang th hai 144, va

trong truong hop nay, TFT 10 ¢6 thé c6 chic ning nhu CMOS.

Fig.6 la dd thi thé hién dac trung ban dan loai N va dac trung béan dan loai P cua
TFT theo mdt phuong an cua sang ché. Fig.7A va Fig.7B la céc so dd lam vi du the
hién néng d6 16 khi dac trung ban dan loai N cua TFT theo mdt phuong an cua sang
ché duge thuc hién va néng dd electron khi dac trung ban dan loai P ctia TFT duoc

thuc hién.

Trén Fig.6, Fig.7A, va Fig.7B, vi du trong d6 16p ban dan loai N 131 duoc tao
thanh tor IGZO va 16p ban dan loai P 132 duoc tao thanh tr Cuz0 s€ dugc mo ta sau
day.

Trén Fig.6, dong NIds ma chay trong 16p ban dan loai N 131 véi dién ap duoc
ap vao dién cuc cong day 110 va dong PIds ma chay trong 16p ban dan loai P 132 véi
dién ap dugc ap vao dién cuc céng dinh 160 duoc thé hién. Trén Fig.6, truc X biéu
dién dién ap céng Vg, va truc Y biéu dién tri s6 cua dong (sau day duogc goi la tr )

dong) A.
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Fig.7A thé hién nong d6 16 khi dién ap cong Vg 1a -10 V trén Fig.6 (nghia 13,
dong PIds dang chay trong 16p ban dan loai P 132 duoc lam béo hoa). Fig.7B thé hién
ndng do6 electron khi dién ap cong Vg 1a +10 V trén Fig.6 (nghia 13, dong NIds dang
chay trong 16p ban dan loai N 131 duogc lam bao hoa).

Tham chiéu Fig.6, néu dién ap cdng Vg dugc ap vio dién cuc cong day 110 la
dién 4p am, thi dong khé chay trong 16p ban dan loai N 131. Ngoai ra, néu dién ap
cdng Vg duoc ap vao dién cuc cong day 110 1a dién ap duong, thi dong NIds dang
chay trong 16p ban dan loai N 131 ting theo ty 1& véi dién ap cong Vg. Ngoai ra, néu
dong NIds dang chay trong 16p ban dan loai N 131 dugc 1am bao hoa nhu trén Fig.7B,
thi nong do electron 1a cao nhat trong phﬁn chia dudi cta 16p ban dan loai N 131 gan
voi dién cuc céng day 110. Do do, co thé xem 13 16p ban dan loai N 131 c6 dic trung

ban dan loai N.

Néu dién 4p cong Vg duge 4p vao dién cuc cong dinh 160 1a dién 4p duong, thi
dong khé chay trong 16p ban dan loai P 132. Ngoai ra, néu dién ap cong Vg duoc ap
vao dién cuc cdng dinh 160 1a dién ap am, thi dong PIds dang chay trong 16p ban dan
loai P 132 tang khi dién &p cong Vg dugc ha xudng. Ngoai ra, néu dong Plds dang
chay trong 16p ban dan loai P 132 dugc 1am bdo hoa nhu trén Fig.7A, thi nong d6 16 1a
cao nhat trong 16p ban dan loai P 132. Do d9, ¢6 thé xem 1a 16p ban dan loai P 132 ¢6

dac trung ban dan loai P.

Néu 16p ban dan loai P 132 duoc tao thanh trén 16p ban dan loai N 131, thi ¢
thé xudt hién su suy yéu trong ving chii dong ctia mdi trong s6 16p ban dan loai N 131
va 16p ban dan loai P 132, va theo do, su diéu chinh cia néng d6 vat mang la quan
trong dé thuc hién dic trung thiét bi. Nham muc dich nay, chiéu day cta 16p ban dan
loai P 132 ¢6 thé dugc dat mong hon so véi chiéu day cua lép ban dan loai N 131.
Trong trudong hop nay, ndng d6 vt mang cia 16p ban dan loai N 131 ¢6 thé duogc diéu
chinh thanh khodng 5xe!’/cm®, va ndng d6 vat mang ciia 16p ban dan loai P 132 ¢6 thé

duoc diéu chinh thanh khoang 1xe'®/cm?.

Fig.8 1a dd thi thé hién cac thudc tinh ban dan loai P theo chiéu day cta 16p ban
dan loai P. Fig.8 thé hién tri s6 dong (Ids) cua ving kénh loai p theo dién ap cong-

ngudn (Vgs), voi gia dinh 1a dién 4p mang-ngudn 1a -20V, khi chiéu day cta 16p ban
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dan loai P 132 1a 10 nm, 20 nm, hodc 30 nm va chiéu day cua 16p ban dan loai N 131 1a

30 nm. Trén Fig.8, truc-X biéu thi dién ap céng-nguén (Vgs), va truc-Y biéu thi tri b

dong (Ids) cua vung kénh loai p.

Tham chiéu Fig.8, khi chiéu day cta 16p ban dan loai P 132 1a 20 nm hodc 30 nm

, dong chay lién tuc mac du co su thay ddi vé dién ap céng-nguén (Vgs), dan dén kho

khin dé thuc hién céc thudc tinh ban dan loai P. Nghia Ia, khi chiéu day cua 16p ban
dan loai P 132 1a 20 nm hoac 30 nm, 1ép béan dan loai P 132 khong ¢6 cac thude tinh ban

dan loai P.

Trong khi do, néu chiéu day cua lép ban dan loai P 132 1a 10 nm, thi cdc thudc
tinh dong ngét dugc thé hién khi dién ap cong-nguon (Vgs) gan 0V. Nghia Ia, néu
chiéu day cua 16p ban dan loai P 132 1a 10 nm, thi ¢6 thé thue hién cac thudc tinh ban
dan loai P.

Do d6, tranzito mang mong 10 theo mdt phuong an cua sang ché c6 thé thuc
hién cac thudc tinh ban din loai P khi chiéu day cua 16p ban dan loai P 132 ¢ thé nho

hon so vdi chiéu day cta 16p ban dan loai N 131.

Nhu duoc md ta trén dy, theo mdt phuong an cia sang ché, 16p ban dan loai N
131 ¢6 thé duge tao thanh trén dién cuc cong day 110, 16p ban dan loai P 132 c6 thé
dugc tao thanh trén 16p ban dan loai N 131, dién cuc cong dinh 160 c6 thé duoc tao
thanh trén 16p ban dan loai P 132, va chiéu dai L1 cua 16p ban dan loai N 131 theo
huéng thit nhat (huéng truc-X) c6 thé duge dat dai hon so véi chiéu dai L2 cua 16p
ban dan loai P 132 theo huéng thu nhét (hudng truc-X). Do do, dién cuc nguén thu
nhét 141 va dién cuc méng tha nhat 142 c¢6 thé duoc ndi v6i 16p ban dan loai P 132, va
dién cuc nguén thr hai 143 va dién cuc mang thu hai 144 c6 thé duoc ndi véi phé”m
chia ctia 16p ban dan loai N 131 ma khong dugc che phi boi 16p ban dan loai P 132.
Két qua 1a, theo mot phuong an cua sang ché, khi dién ap duong duoc ap vao dién cuc

céng day 110, 16p ban din loai N 131 ¢6 thé duoc tao két cdu dé c6 dac trung ban dan
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loai N, va khi dién ap am duoc ap vao dién cuc céng dinh 160, 16p ban dan loai P 132

6 thé duoc tao két cdu dé c6 dac trung ban dan loai P.

Fig.9 1a luu d6 minh hoa phuong phéap sin xudt TFT theo mdt phuong 4n clia
sang ché. Fig.10A dén Fig.10F 1a cac hinh vé mat cat dé moé ta phuong phap san xuét

TFT theo mot phuong an cua sang ché.

Cac hinh v& mat cat dwoc minh hoa trén Fig.10A dén Fig.10F lién quan dén
phuong phap san xuat TFT dugc minh hoa trén Fig.4, va theo do, cic s6 tham chiéu
gidng nhau chi cic phan tir gidng nhau. Sau day, phuong phap san xuat TFT theo mot
phuong 4n cua sang ché sé duge mo ta chi tiét v6i tham chiéu dén Fig.9 va Fig.10A

dén Fig.10F.

Phuong phap san xuét tranzito mang mong theo mot phuong 4n cua sing ché
bao gém cac budc: tao thanh dién cuc céng day trén dé: tao thanh lép béan dan chéng
véi dién cuc cdng day, trong d6 16p ban dan bao gom 16p ban dan loai N va 16p ban
dan loai P, va 1ép ban dan loai N duoc Chéng mot phén vo1 1ép ban dan loai P; tao
thanh dién cuc ngudn tht nhit va dién cyc mang thd nhit lan lugt duge ndi véi 16p
ban dan loai P; tao thanh dién cuc nguén tht hai va dién cuc mang thu hai lan luot
dugc néi véi phin chia cua 16p ban dan loai N ma khéng duge chong véi 16p ban dan

loai P; va tao thanh dién cuc céng dinh bén trén 16p ban dan.

Thé nhét, nhu trén Fig.10A, dién cuc céng day 110 co thé duoc tao thanh trén
dé 100. Mot cach chi tiét, 16p kim loai thi nhit ¢6 thé duoc tao thanh trén toan bo bé
mat trén cia dé 100 qua quy trinh phun xa. Sau d6, mau can quang c6 thé dugc tao
thanh trén 16p kim loai thr nhét, va tiép theo, nho tao mau 16p kim loai thu nhat qua
quy trinh 1dm mit na dé &n mon 16p kim loai thw nhét, dién cyuc cong déy 110 c6 thé
duoc tao thanh. Dién cuc Céng day 110 c6 thé duoc tao thanh tir mot 16p hoac nhiéu
16p ma bao gém mot trong s6 Mo, Al, Cr, Au, Ti, Ni, Nd, va Cu, hoac hop kim cua
ching.

Lép dém c6 thé dugc tao thanh trén dé 100, dé bao vé TFT 10 khoi thim nudc
qua dé 100. Pién cuc céng day 110 c6 thé dugc tao thanh trén 16p dém. Lop dém co
thé bao gdm nhiéu 16p vé co duoc xép chong dan xen. Vi dy, 16p dém c6 thé duoc tao

thanh tr nhiéu 16p trong d6 mat hodc nhiéu 16p v6 co tir SiOx, SiNx, va SiON duoc
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xép chdng dan xen. Lép dém cé thé duoc tao thanh qua quy trinh PECVD (plasma
enhanced chemical vapor deposition - két tia tir pha hoi hoa hoc ting cuong plasma).

(S101 trén Fig.9)

Thu hai, nhu trén Fig.10B, 16p cach ly céng thtt nhat 120 ¢6 thé duoc tao thanh
trén dién cuc céng ddy 110. Lép cich ly cdng tha nhit 120 c6 thé duoc tao thanh tir
16p v6 co, va vi du, co thé duoc tao thanh tir SiOx, SiNx, hodc nhiéu 16p tur ching. Lop

cach ly cong thir nhét 120 ¢6 thé duoc tao thanh qua quy trinh PECVD.

Sau d6, 16p ban din 130 bao gdm 16p ban dan loai N 131 va 16p ban dan loai P
132 ¢6 thé duogc tao thanh trén 16p cach ly cong thi nhét 120.

Nho st dung quy trinh phtin xa hoac quy trinh MOCVD (metal organic
chemical vapor deposition - két tia tir pha hoi héa hoc hitu co kim loai), 16p ban dan
tht nhét ¢6 thé duoc tao thanh trén toan b bé mat trén cua 16p cach ly céng thir nhat
120, va tiép theo, 16p ban din thir hai ¢6 thé duoc tao thanh trén toan bo bé mat trén
cua l6p ban dan th nhét. Sau do, 16p ban dan loai N 131 va 16p ban dan loai P 132 ¢6
thé duoc tao thanh nhd ddng thoi tao mau cac 16p ban dan thi nhat va tha hai qua quy
trinh 1am mat na st dung mau cin quang. Lép ban din loai N 131 c6 thé chong dién

cuc cong day 110.

MBOi trong s6 16p ban dan loai N 131 va 16p bén dan loai P 132 c6 thé duoc tao
thanh nhu 16p ban dan oxit. Trong trudng hop nay, 16p ban dan loai N 131 ¢6 thé duoc
tao thanh tr IGZO, 1ZO, IGO, ITZO, GTO, ZTO, IAZO, AZO, ITO, ATO, GZO,
va/hodc dang tuong tu, va 16p ban dan loai P 132 ¢6 thé duoc tao thanh tir Cu0, SnO,
NiO, CuMO; (delafosit, M=Al, Ga, In, Sr, Y, Sc, va Cr), ZnM»Ox4 (spinel, M=Co, Rh,
Ir), LnCuOCh (oxychalcogenua, Ln= lantanoit (La~Lu), Ch=Se, S, va Te), hoac day
nano-Cu. Sau day, vi du trong do 16p ban dan loai P 132 duoc tao thanh tor CuxO s&
duoc mo ta.

Néu 16p ban dan loai P 132 duoc tao thanh tir Cu.0, thi 16p ban dan loai N 131
va 16p ban dan loai P 132 s& dugc tao thanh dudi diéu kién trong d6 trang thai chan
khong duoc duy tri, dé cho TFT 10 ¢ ca dic trung ban dan loai N va dic trung ban
dan loai P. Nghia 13, 16p ban dan loai N 131 va 16p ban dan loai P 132 ¢6 thé duoc lam

két tua lién tuc trong mot budng trong khi trang thai chan khong dang duoc duy tri. Vi
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du, chan khong nam trong khoang tr 5 mTorr dén 10 mTorr ¢6 thé duoc duy tri khi tao

thanh 16p ban dan loai N 131 va 16p ban dan loai P 132.

Néu trang thai chan khong khong duoc duy tri khi tao thanh 16p ban dan loai N
131 va 16p ban dan loai P 132, thi 16p ban din loai N 131 ¢6 thé dugc oxy héa boi oxy
trong khi quyén. Trong trudong hop nay, mit phan gisi gitta 16p ban dan loai N 131 va
16p ban dan loai P 132 ¢6 thé khong on dinh. Ngoai ra, néu trang thai chan khong
khong duoc duy tri khi tao thanh 16p ban dan loai N 131 va 16p ban dén loai P 132, thi
16p ban dan loai P 132 ¢6 thé duoc tao thanh tir CuO thay vi Cu0, do oxy trong khi

quyén.

Trong truong hop tao thanh 16p ban dan loai P 132 nho stt dung Cu;O nhu dich,
ap suét oxy c6 thé dugc diéu chinh thanh 3% hodc nhé hon. Trong trudng hop nay,
néu ap suét oxy vuot qua 3%, 1ép ban dan loai P 132 ¢o thé duoc tao thanh tor CuO
thay vi Cu20O. Ngoai ra, trong truong hop trong dé 16p ban dan loai P 132 duoc tao
thanh qua phan ung Oz nho st dung Cu lam dich, dp suét oxy c6 thé dugc diéu chinh

thanh 40% hoac 16n hon.

Trong trudng hop trong d6 16p ban dan loai P 132 duoc tao thanh tir CuO, kha
nang di déng cua electron dugc giam nhiéu hon so véi truong hop trong dé 16p ban
dan loai P 132 duoc tao thanh tir CuyO. Nghia 13, trong truong hop trong d6 16p ban
dan loai P 132 duoc tao thanh tir CuO, kha ning di déng cua electron cua 16p ban dan
loai P 132 ¢6 thé 13 1 cm®Vs hodc nho hon va c6 thé rat thap. Vi nguyén nhan nay,

TFT 10 khé thuc hién dac trung ban dan loai P.

bé thay thé 16p ban dan loai P 132 bao gém CuO véi Cuz0, ¢6 thé thuc hién su
xu ly nhiét & nhiét d6 cao. Vi du, su xur ly nhiét c6 thé duoc thuc hién trén 16p ban dan
loai P 132 bao gém CuO trong 30 phut hodc nhiéu hon & nhiét @6 cao 1a 300 @6 C
hodc 16n hon trong trang thai chan khong. Tuy nhién, néu su xur 1y nhiét duoc thuc
hién & nhiét do cao trong trang thai chan khong, thi oxy dugc giai hép khoi 16p ban
dan loai N 131, va theo d6, kha nang dan cta 16p ban dan loai N 131 ting. Do d6, ngay
ca khi dién ap céng Vg duogc ap vao dién cuc céng day 110 la dién 4p am, thi dong
NIds c6 thé chay trong 16p ban dan loai N 131. Nghia 13, ¢6 thé xuat hién van dé trong
d¢ dong ngat tang 1én.
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Lép ban dan loai N 131 cé thé duoc tao thanh trong trang thai trong do nhiéu
oxy. Vi duy, khi tao thanh 16p ban dan loai N 131, 4p suat 0Xy €0 thé duoc diéu chinh
thanh nam trong khoang tir 3% dén 10%. Tuy nhién, dva trén vat liéu cua 16p ban dan
loai N 131, néu c6 yéu ciu tang cuong kha nang di dong cua electron, thi ap suit oxy
cAn thidt d& tao thanh 16p ban dan loai N 131 ¢6 thé dugc didu chinh thinh nam trong

khoang tir 0% dén 3%.

Lép ban dan loai N 131 ¢6 thé ¢6 chiéu day 1a 30 nm hodc nho hon, dé tang
cuong kha ning di dong cua electron. Ngoai ra, trong truong hop trong d6 chiéu day
cua lop ban dan loai P 132 duoc diéu chinh thanh 10 nm hodc nho hon, su tat ctia mién

kénh loai p dugc diéu chinh nhu duoc thé hién trén Fig.8, va hon nita, 16p ban dan loai

P 132 duoc tao thanh theo cach dé dang tir Cuz0. Do do, chiéu day cua 16p ban dan

loai P 132 ¢6 thé dugc diéu chinh thanh 10 nm hodc nho hon. (S102 trén Fig.9)

Thtr ba, nhu trén Fig.10C, 16p cach ly cong thir hai 151 ¢6 thé dugc tao thanh
dé che phu phan chia cua I6p ban dan loai P 132, va phan chia cua 16p ban dan loai P
132 ma khong dugc che phu boi 16p cach ly cong tht hai 151 ¢6 thé duoc an mon nho
stt dung 16p cach ly cong thit hai 151 nhu 16p thu dong héa. Do d6, chiéu dai L1 cua
16p ban dan loai N 131 theo huéng thu nhét (hudng truc-X) co thé duoc dat dai hon so
véi chiéu dai L2 cta 16p ban dan loai P 132 theo huéng thd nhat (huéng truc-X).

(S103 trén Fig.9)

Tht tu, nhu trén Fig.10D, 16p céach ly céng thtr ba 152 ¢6 thé duoc tao thanh
trén 16p cach ly cong thi hai 151, va dién cuc cong dinh 160 c6 thé duoc tao thanh

trén 16p céch ly cong thit ba 152.

Mot cach chi tiét, 16p cach ly céng tht ba 152 ¢6 thé duoc tao thanh trén toan
bo bé mat trén cta 16p cach ly cong thi hai 151 qua quy trinh PECVD. Sau d6, 16p
kim loai tht hai c6 thé duoc tao thanh trén toan bo bé mat trén cua 16p cach ly céng
thi ba 152 qua quy trinh phtn xa hodc quy trinh MOCVD. Sau d6, 16p cach ly cong
tha hai 151, 16p cach ly céng thtr ba 152, va dién cuc céng dinh 160 c6 thé duoc hoan
thanh nhd dong thoi tao miu 16p cach ly cong thi hai 151, 16p céch ly cong thir ba

152, va 16p kim loai thir hai qua quy trinh lam mat na su dung mau can quang. Dién
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cuc cong dinh 160 c6 thé chdng 16p ban dan loai P 132. Lép céch ly cong thir ba 152
c6 thé duoc bo qua. (S104 trén Fig.9)

Thir nam, nhu trén Fig.10E, 16p cach ly gitta céc 16p 170 co thé duoc tao thanh
trén 16p ban dan loai N 131, 16p ban dan loai P 132, va dién cuc céng dinh 160. Lép
cach ly gitta céc 16p 170 ¢ thé duoc tao thanh qua quy trinh PECVD.

Sau d6, 16 tiép xuc thi nhat C1 va 16 tiép xuc thir hai C2, cic 16 nay di qua 16p
cach ly gitra céc 16p 170 dé 16 ra 16p ban din loai P 132, ¢6 thé dugc tao thanh, va 10
tiép xtc thir ba C3 va 16 tiép xiic thir tw C4, cac 16 nay 16 ra phan chia ctia 16p ban dan
loai N 131 ma khong dugc che phu boi 16p ban dn loai P 132, ¢4 thé duoc tao thanh.

(S105 trén Fig.9)

Thu sau, nhu trén Fig.10F, cac dién cuc nguén thr nhat 141 va tha hai 143 va
cac dién cuc mang tht nhét 142 va th hai 144 ¢6 thé duoc tao thanh trén 16p cach ly

gitra cac 16p 170.

Mot céch chi tiét, 16p kim loai thir ba ¢6 thé duogc tao thanh trén toan bo bé mat
trén cua 16p cach ly gitta céc 16p 170 qua quy trinh phtin xa hoac quy trinh MOCVD.
Sau do, cac dién cuc nguén thtr nhéat 141 va th hai 143 va cac dién cuc mang tha nhat
142 va tha hai 144 c6 thé duoc tao thanh nhd tao mau 16p kim loai tht ba qua quy

trinh lam mat na su dung mau can quang.

Dién cuc ngudn thi nhét 141 ¢ thé duoc ndi véi 16p ban dan loai P 132 qua 16
tiép xtc th nhit C1. Pién cuc mang thu nhét 142 ¢6 thé duoc ndi voi 16p ban dan loai
P 132 qua 16 tiép xtc thtr hai C2. Pién cuc ngudn thir hai 143 ¢6 thé duoc ndi véi, qua
16 tiép xuc thi ba C3, phan chia ctia 16p ban dan loai N 131 ma khéng duoc che phu
bdi 16p ban dan loai P 132. Pién cuc mang tha hai 144 ¢6 thé dugce ndi véi, qua 16 tiép
xuc tht tw C4, phan chia cia 16p ban dan loai N 131 ma khong dugc che phu boi 16p
ban dan loai P 132.

Dién cuc méng thir nhat 142 ¢6 thé dwoc ndi véi dién cuc mang thi hai 144, va

trong trudng hop nay, TFT 10 ¢6 thé cé chiic ning nhu CMOS.

MBbi trong 6 cac dién cuc nguén tht nhat 141 va tht hai 143 va cac dién cuc

méng thr nhat 142 va tht hai 144 ¢6 thé dugce tao thanh tir mot 16p hodc nhiéu 16p ma
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bao gém mot trong s& Mo, Al, Cr, Au, Ti, Ni, Nd, va Cu, hoac hop kim cta chung.
Ngoai ra, dién cuc nguén thir nhat 141 va dién cuc mang tht nhét 142 ¢ thé duoc ndi
véi 16p ban dan loai P 132, va theo d6, dua trén diéu nay, mdi trong sb dién cuc nguén
tht nhat 141 va dién cuc mang thl’I nhat 142 c6 thé duoc tao thanh tir mot 16p hoac
nhiéu 16p ma bao gdm mot trong s6 paladi (Pd) c6 ham cong nam trong khoang tur
522 eV dén 5,6 eV, platin (Pt) c6 ham cong nam trong khoang tir 5,12 eV dén 5,93
eV, vang (Au) c6 ham cong nam trong khoang tur 5,1 eV dén 5,47 eV, va niken (Ni) c6
ham c6éng nam trong khoang tir 5,04 eV dén 5,35 eV, ma c6 ham céng cao hon 5,0 eV,

hoac hop kim cta ching. (S106 trén Fig.9)

Nhu duoc mo ta trén day, theo mdt phuong an cua sang ché, 16p ban dan loai N
131 va 16p ban dan loai P 132 ¢6 thé duoc tao thanh qua quy trinh két tua lién tuc
trong mot budng trong khi duy tri trang thai chan khong. Két qua la, theo mot phuong
4n clia sang ché, mat phan gidi gifta 16p ban dan loai N 131 va 16p ban dan loai P 132
6 thé duoc tao thanh 4n dinh, va hon nita, mdi trong ) 16p ban dan loai N 131 va lép
ban dan loai P 132 cé thé duoc tao thanh tr Cu2O thay vi CuO. Nghia 1a, theo mot
phuong an cua sang ché, c6 thé san xuat TFT ma bao gom 16p ban dan loai N 131 ¢6

dac trung ban dan loai N va 16p ban dan loai P 132 c6 dac trung ban dan loai P.

Fig.11 1a hinh chiéu bang minh hoa TFT 10 theo mdt phuong an khéc cua séng

ché. Fig.12 1a hinh v& mat cat duoc lay doc theo duong II-1I' trén Fig.11.

Trén Fig.11, TFT 10 theo mdt phuong dn khdc cua séng ché duoc minh hoa la
duoc b tri trong két cau ddng phang. Két cdu dong phang c6 thé ¢ két chu cong dinh

trong d6 dién cuc cdng duoc bb tri trén 16p chu dong.

Tham chiéu Fig.11 va Fig.12, TFT 10 theo m¢t phuong an khéc cua sang ché
6 thé bao gém PT TFT loai P ¢6 dac trung ban dan loai P va NT TFT loai N c6 dac

trung ban dan loai N.

PT TFT loai P ¢6 thé bao gom dién cuc cong day thi nhét 111, 16p ban dan tha
nhat 230, dién cuc nguén thr nhat 141, dién cuc mang thi nhét 142, va dién cuc céng
dinh thtr nhit 161. Lép ban dan thir nhét 230 c6 thé bao gdm 16p ban dan loai N thu
nhét 133 va 16p ban din loai P thit nhat 134. Khi dién ap dwoc ap vao dién cuc cong
dinh tht nhat 161, TFT 10 duoc thuc hién theo cach ¢ chon lwa nhu TFT loai P.
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Trong PT TFT loai P, dién ap co thé khong dugc ap vao dién cuc céng day thu nhét
111, va theo d6, dién cuc cong ddy thi nhat 111 c6 thé hoat dong nhu 16p chan séng

ma chin 4nh sang t6i trén 16p ban din loai N thir nhat 133 qua dé 100.

NT TFT loai N ¢6 thé bao gdm dién cuc cong day tht hai 112, 16p bén dan tht
hai 240, dién cuc nguén thr hai 143, dién cuc mang thu hai 144, va dién cuc céng
dinh thir hai 162. Lép ban dan tha hai 240 c6 thé bao gom 16p ban dan loai N th hai
135 va 16p ban dan loai P thtt hai 136. Khi dién ap dugc ap vao dién cuc céng day thu
hai 112, TFT 10 duoc thuc hién theo cach cé chon lwa nhu TFT loai N. Trong NT TFT
loai N, dién ap cé thé khong dugc ap vao dién cuc céng dinh th hai 162, va theo do,

dién cuc céng dinh thtt hai 162 ¢6 thé duoc bo qua.

TET 10 ¢6 thé duoc tao thanh trén dé 100. D& 100 ¢6 thé duoc tao thanh tir chat

déo, thuy tinh, va/hodc dang tuong tu.

Lép dém c6 thé dugc tao thanh trén dé 100, dé bao vé TFT 10 khéi thim nudc
qua dé 100. Lép dém c6 thé bao gdm nhiéu 16p vo6 co dugce xép chong dan xen. Vi du,
16p dém c6 thé duge tao thanh tir nhiu 16p trong d6 mot hodc nhiéu 16p vo co tr

Si0x, SiNx, va SiON duoc Xép chéng dan xen.

Dién cuc céng day tht nhit 111 va dién cuc céng day tha hai 112 co thé duoc
tao thanh trén dé 100 hoac 16p dém. Mbi trong s6 dién cuc céng day thu nhéat 111 va
dién cuc céng day tht hai 112 ¢é thé duoc tao thanh tr mot 16p hodc nhiéu 16p ma bao

g61n mot trong s6 Mo, Al, Cr, Au, Ti, Ni, Nd, va Cu, hodc hop kim ctia ching.

Lép cach ly cdng thir nhat 120 ¢6 thé dugc tao thanh trén dién cuc cong ddy thi
nhit 111 va dién cuc cong day tha hai 112. Lép cach ly cong thu nhat 120 co the duoc
tao thanh tur 16p vo co, va vi du, ¢6 thé duge tao thanh tir SiOx, SiNx, hoac nhiéu 16p

tur chung.

Dién cuc cong day thu nhat 111 va dién cuc céng day tha hai 112 c¢6 thé chan
anh sang ma t6i trén 16p ban dan loai N thtr nhit 133 va tht hai 135 tir &é 100. Nghia
1a, 1ép ban dan loai N th nhét 133 va tht hai 135 ¢6 thé duoc bao vé bai dién cuc

cdng day thir nhit 111 va dién cuc cong day thir hai 112 khoi anh sang.
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Lép ban dan loai N thi nhét 133 va 16p bén dan loai N tht hai 135 ¢6 thé duoc
tao thanh trén 16p céch ly cong thir nhat 120. Lép ban dan loai P tha nhat 134 c6 thé
dugc tao thanh trén 16p ban dan loai N thu nhét 133, va 16p ban dan loai P thu hai 136
¢6 thé dugc tao thanh trén 16p ban dan loai N thi hai 135. Lép ban dan loai N thit nhat
133 va 16p ban din loai P tht nhat 134 ¢d thé chdng dién cuc cong day thi nhat 111 va
dién cuc céng dinh tht nhét 161. Ld&p ban dan loai N th hai 135 va 16p ban dan loai P

thtt hai 136 ¢6 thé chdng dién cuc cong day thi hai 112.

MGdi trong s6 16p ban dan loai N thir nhat 133 va 16p ban dan loai N tht hai 135
6 thé duoc tao thanh nhu 16p ban dan oxit loai N, va mdi trong s6 16p ban dan loai P
tht nhat 134 va 16p ban dan loai P thit hai 136 ¢4 thé duoc tao thanh nhu 16p ban dan
oxit loai P. Néu mdi trong s 16p ban dan loai N thir nhat 133 va 16p ban déan loai N
tht hai 135 13 16p ban dan oxit loai N, thi 16p ban dan loai N thur nhat 133 va lép ban
din loai N thr hai 135 ¢6 thé duoc tao thanh tir IGZO, 1ZO, 1GO, ITZO, GTO, ZTO,
IAZO, AZO, ITO, ATO, GZO, va/hoac dang tuong tu. Néu moéi trong $6 16p ban dan
loai P tht nhét 134 va 16p ban dan loai P tht hai 136 13 16p ban dan oxit loai P, thi 16p
bén dan loai P thir nhat 134 va 16p ban dan loai P thit hai 136 ¢6 thé dugc tao thanh tir
Cu20, SnO, NiO, CuMO; (delafosit, M=Al, Ga, In, Sr, Y, Sc, va Cr), ZnM,O4 (spinel,
M=Co, Rh, Ir), LnCuOCh (oxychalcogenua, Ln= lantanoit (La~Lu), Ch=Se, S, va Te),

hodc day nano-Cu.

Néu mdi trong sb 16p ban dan loai N thi nhat 133 va 1ép ban dan loai N thir hai
135 dugc tao thanh nhu 16p ban dan oxit loai N va moi trong $6 16p ban dan loai P thu
nhit 134 va 16p ban din loai P tht hai 136 1a 16p ban dan oxit loai P, thi chiéu day cua
mdi trong sd 16p ban dan loai P thir nhit 134 va 16p bén dan loai P tht hai 136 ¢6 thé
dugc dat mong hon so voi chiéu day ctia mdi trong s6 16p ban dan loai N thir nhat 133
va 16p ban dan loai N thir hai 135. Pac biét, dé thuc hién theo cach thong thuong dic
trung ban dan loai P, chiéu day ctia mdi trong s6 16p ban dan loai P thur nhit 134 va

16p ban dén loai P thir hai 136 c6 thé dugc diéu chinh thanh 10 nm hodc nhé hon.

Chiéu dai L3 cua 16p ban dén loai N thtr hai 135 theo hudng tht nhat (huéng
truc-X) ¢4 thé duoc dat dai hon so véi chidu dai L4 cua 16p ban dan loai P thu hai 136

theo hudng thir nhat (hudng truc-X). Do do, phan chia ctia 16p ban dan loai N th hai
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135 ¢6 thé khong dugc che phu bai 16p ban dan loai P tha hai 136. Do d6, dién cuc
ngudn tht hai 143 va dién cuc méang tht hai 144 ¢6 thé dugc nbi véi phan chia ctia 16p

ban dan loai N thtr hai 135 ma khong duogc che pht béi 16p ban dan loai P thit hai 136.

Trén Fig.11, vi du trong do chiéu dai cua 16p ban dan loai N thir nhat 133 theo
huéng thir nhit (hudng truc-X) dugc dat vé co ban 1a bang chiéu dai cta 16p ban dan
loai P thé nhat 134 theo huéng tha nhat (hudng truc-X) duoc minh hoa, nhung
phuong an nay khong bi gidi han vao do. Theo cac phuong 4n khéc, chiéu dai cta 16p
ban din loai N th& nhat 133 theo hudng thir nhat (hudng truc-X) c6 thé duoc dat dai
hon so v&i chiu dai cta 16p ban dan loai P thi nhat 134 theo hudng tha nhat (hudng

truc-X).

Hon nita, trén Fig.11, vi du trong d6 chiéu dai cta 16p ban dan loai N thir nhat
133 theo hudng thu hai (hudng truc-Y) dugc dat vé co ban 1a bang chiéu dai cua 16p
ban dan loai P th& nhat 134 theo hudng thtr hai (hudng truc-Y) dugc minh hoa, nhung
phuong an nay khong bi gidi han vao dd. Theo cac phuong an khac, chiéu dai cua 16p
bén din loai N thtr nhat 133 theo hudng thtr hai (hudng truc-Y) c6 thé duoc dat dai
hon so v6i chiéu dai cua 16p ban dan loai P thir nhat 134 theo huéng thé hai (hudng
truc-Y). Ngoai ra, vi du trong do chiéu dai cua 16p ban dan loai N tht hai 135 theo
hudng thtr hai (hudéng truc-Y) dugc dat vé co ban 1a bang chiéu dai cua 16p ban dan
loai P thir hai 136 theo hudng thir hai (hudng truc-Y) dugc minh hoa, nhung phuong
an nay khong bi gidi han vao d6. Theo cac phuong an khéc, chiéu dai cua 16p ban dan
loai N thr hai 135 theo hudng th hai (hudng truc-Y) co thé duge dat dai hon so véi

chiéu dai ctia 16p ban dan loai P thir hai 136 theo hudng thit hai (huéng truc-Y).

Lép cach ly cdng thir hai 151 va 16p cach ly cdng thir ba 152 ¢6 thé duoc tao
thanh trén 16p ban dan loai P thi nhat 134 va 16p ban dan loai P tht hai 136. Mdi trong
s6 16p cach ly cong th hai 151 va 16p cach ly cong thir ba 152 ¢6 thé duge tao thanh
tu 16p vo co, va vi du, ¢ thé duoc tao thanh tir SiOx, SiNx, hoic nhiéu 16p tur ching.

Lép cach ly cong thir ba 152 ¢6 thé dugce bo qua.

bién cuc céng dinh tha nhat 161 va dién cuc céng dinh th hai 162 ¢6 thé duoc

tao thanh trén 16p cach ly cong thi ba 152. Mdi trong s6 dién cuc cong dinh thir nhat
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161 va dién cuc cong dinh thir hai 162 ¢6 thé dugce tao thanh tir mét 16p hoac nhiéu 16p

ma bao gém mot trong sb Mo, Al Cr, Au, Ti, Ni, Nd, va Cu, hoac hop kim cta ching.

Trén Fig.11, vi du trong do chidu dai cua dién cuc cong dinh tht nhat 161 theo
huéng thtt hai (hudng truc-Y) duoc dat dai hon so voi chiéu dai cua 16p ban dan loai P
th@ nhat 134 theo huéng thtr hai (huéng truc-Y) duoc minh hoa, nhung phuong én nay
khong bi gidi han vao d6. Theo cac phuong 4n khac, chiéu dai cua dién cuc cong dinh
thir nhat 161 theo hudng thtt hai (huéng truc-Y) c6 thé duge dit vé co ban 1a bang
hodc ngin hon so véi chiéu dai cua 16p ban dan loai P thtr nhét 134 theo hudng thi hai
(huéng truc-Y). Khi chidu dai cta dién cuc céng dinh thit nhat 161 theo hudng thir hai
(huodng truc-Y) tang, mién kénh cia 16p ban dan loai P thu nhat 134 c6 thé duge bo tri
rong, va theo d6, dua trén diéu nay, chidu dai cua dién cuc cong dinh thtr nhat 161 theo

huéng tht hai (hudng truc-Y) c6 thé duge thiét ké.

Hon nira, trén Fig.11, vi du trong do chiéu dai cua dién cuc cong dinh thu hai
162 theo huéng thir hai (hudng truc-Y) duogc dat dai hon so véi chiéu dai cta 16p ban
din loai P thtr hai 136 theo hudng th hai (huéng truc-Y) dugc minh hoa, nhung
phuong 4n nay khong bi gidi han vao d6. Theo cac phuong an khac, chiéu dai cua dién
cuc céng dinh thtr hai 162 theo hudéng th hai (hudéng truc-Y) co thé duoc dat vé co
ban 1a bang hoac ngan hon so véi chiéu dai cua 16p ban dan loai P tht hai 136 theo
hudng thr hai (hudng truc-Y). Khi chidu dai cua dién cuc cong dinh tht hai 162 theo
huéng thi hai (hudng truc-Y) tang, mién kénh cua 16p ban dan loai P tha hai 136 ¢6
thé duge bd trf rong, va theo do, dua trén diéu nay, chiéu dai ctua dién cuc cong dinh

thir hai 162 theo huéng thit hai (hudng truc-Y) c6 thé duoc thiét ké.

Lé6p cach ly gitra cac 1op 170 ¢6 thé duoc tao thanh trén 16p cach ly cong thir
nhét 120, 16p bén dan loai N thir nhét 133, 16p ban dan loai P thi nhét 134, 16p ban
dn loai N tha hai 135, 16p ban dan loai P thir hai 136, va dién cuc cong dinh thit nhét
161. Lép cach ly giita cac 16p 170 ¢6 thé duge tao thanh tir 16p v co, va vi du, ¢6 thé
duoc tao thanh tir SiOx, SiNx, hodc nhiéu 16p tu chung.

L4 tiép xtic thi nhit C1 va 18 tiép xuc thir hai C2, cic 16 nay di qua 16p cach ly
gitra cac lép 170 dé 16 ra 16p ban dan loai P thir nhét 134, c¢6 thé duoc tao thanh trong

16p cach ly gitta cac 16p 170, va 16 tiép xuc thi ba C3 va 16 tiép xtic thi tw C4, céc 16
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nay di qua 16p cach ly gitta cac 16p 170 dé 16 ra 16p ban dan loai N thir hai 135, ¢6 thé
duoc tao thanh trong 16p cach ly gitta cac lop 170. Mot cach chi tiét, phan chia cta 16p
béan dan loai N tht hai 135 ma khéng dugc che phii boi 16p ban dan loai P tht hai 136

c6 thé duge 16 ra boi 18 tiép xuc thi ba C3 va 13 tiép xuc thi tu C4.

bién cuc nguén tht nhat 141, dién cuc mang thi nhét 142, dién cuc nguén thur
hai 143, va dién cuc mang th hai 144 ¢6 thé duoc tao thanh trén 16p cach ly gitta cac
16p 170. Dién cuc ngudn thi nhét 141 ¢6 thé duge ndi véi 16p ban dan loai P thir nhét
134 qua 13 tiép xtc th nhat C1. Pién cuc méang thir nhat 142 c6 thé duoc ndi véi 16p
béan dan loai P thir nhit 134 qua 16 tiép xtc thi hai C2. Dién cuc ngudn thir hai 143 ¢6
thé dwoc ndi véi, qua 16 tiép xuc thi ba C3, phan chia ctia 16p ban dan loai N thtr hai
135 ma khéng dugc che phu boi 16p ban dan loai P thi hai 136. Pién cuc mang thi hai
144 ¢6 thé duge ndi véi, qua 16 tiép xuc thu tu C4, phén chia cua 16p ban dan loai N
thtt hai 135 ma khong dugc che phi boi 16p ban dan loai P tht hai 136. L& tiép xtc
thtt hai C2 va 10 tiép xuc thir tw C4 duge bb tri gitta 16 tiép xtc thir nhat C1 va 13 tiép

xuc tht ba C3.

Dién cuc nguén thtr nhét 141 va dién cuc mang tha nhat 142 ¢6 thé duoc ndi
v6i 16p ban dan loai P tht nhat 134, va dién cuc ngudn thi hai 143 va dién cuc méng
thtt hai 144 ¢4 thé duge ndi v6i 16p ban dan loai N tha hai 135. Do do, khoang céch
gitta di€n cuc ngudn thir nhit 141 va dién cuc mang thi nhat 142 ¢ thé ngén hon so
vé1 khoang cach gitta dién cuc nguén th(r hai 143 va dién cuc mang thu hai 144. Nghia
13, khoang cach gitta 18 tiép xuc thir nhat C1 va 13 tiép xtc tht hai C2 ngan hon so véi
khoang céach gitra 15 tiép xuc thir ba C3 va 16 tiép xtic thu tu C4.

bién cuc mang thi nhit 142 ¢6 thé dugc ndi véi dién cuc mang tha hai 144, va
trong truong hop nay, TFT 10 cd thé ¢6 chirc nang nhu CMOS.

Fig.13 1a luu dd minh hoa phuong phép san xuit TFT theo mét phuong dn khac
cla sang ché. Fig.14A dén Fig.14F la cac hinh v& mat cat dé mo ta phuong phap sin
xuat TFT theo mot phuong 4n khic cua sing ché.

Céac hinh vé mat cit dugc minh hoa trén Fig.14A dén Fig.14F lién quan dén
phuong phap san xuat TFT dugc minh hoa trén Fig.13, va theo d¢, cac s6 tham chiéu

gidng nhau chi cac phan tir gidng nhau. Sau day, phuong phép san xuat TFT theo mot
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phuong 4n khic cua sang ché s& dugc mé ta chi tiet véi tham chieu dén Fig.13 va

Fig.14A dén Fig.14F.

Phuong phép san Xuét tranzito mang mong theo mot phuong an khac cia sang
ché bao goém cac bude: tao thanh dién cuc cong day thir nhat va dién cuc cong day tha
hai trén dé; tao thanh 16p ban din tht nhit chdng véi dién cuc cong day thtr nhat va
16p ban dan tht hai chdng vdi dién cuc cong day thit hai, trong d6 16p ban dan thir hai
bao gdm 16p ban dan loai N thir hai va 16p ban dan loai P thu hai, va 16p ban dan loai
N thu hai dugc chéng mot phén voi 16p ban dan loai P tht hai; tao thanh dién cuc
ngudn thi nhét va dién cuc mang tha nhat 14n luot dugc ndi voi 16p ban dan thi nhit;
tao thanh dién cuc nguén thir hai va dién cuc mang thtr hai 1an luot duoc ndi véi ph?m
chia cua 16p ban dan loai N thtt hai ma khéng dugc chdng v6i 16p ban dan loai P thu

hai; va tao thanh dién cuc céng dinh th nhat trén 16p ban dan th nhat.

Thy nhat, nhu trén Fig.14A, dién cuc céng day tha nhét 111 va dién cuc cong
day thir hai 112 ¢6 thé duoc tao thanh trén dé 100. Bude S201 trén Fig.13 vé co ban
gidng véi bude S101 trén Fig.9, va theo d6, md ta chi tiét cua né duoc bo qua. (S201

trén Fig.13)

Tha hai, nhu trén Fig.14B, 16p cach ly cong tht nhat 120 cé thé duoc tao thanh
trén dién cuc cdng ddy thu nhét 111 va dién cuc cong day tha hai 112, 16p bén dan loai
N tha nhét 133 va 16p ban dan loai N th\r hai 135 ¢6 thé duoc tao thanh trén 16p cach
ly céng thtt nhét 120, 16p ban dan loai P thir nhat 134 ¢6 thé duoc tao thanh trén 16p
ban dén loai N thtt nhat 133, va 16p ban dan loai P thi hai 136 ¢6 thé duoc tao thanh
trén 16p ban dan loai N tht hai 135. Budc S$202 trén Fig.13 vé co ban giéng véi bude
S102 trén Fig.9, va theo dd, mo ta chi tiét ctia n6 duoc bo qua. (S202 trén Fig.13)

Thtr ba, nhu trén Fig.14C, 16p céach ly cong thir hai 151 ¢6 thé dugc tao thanh
dé che phu toan bd phan chia cta 16p ban dan loai P thit nhét 134 va phan chia cta 16p
ban dan loai P tht hai 136, va phan chia ciia 16p ban dan loai P tht hai 136 ma khong
dugc che phu boi 16p cach ly cong thir hai 151 ¢6 thé dugc dan mon nho st dung 16p
cach ly cong thtt hai 151 nhu 16p thu déng héa. Do d6, chiéu dai L3 cta 16p ban dan

loai N thir hai 135 theo hudng thi nhat (hudng truc-X) cd thé duoc dat dai hon so véi
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chiéu dai L4 cua 16p ban dan loai P tha hai 136 theo huéng thi nhat (huéng truc-X).

(S203 trén Fig.13)

Thé tu, nhu trén Fig.14D, 16p cach ly cong thir ba 152 ¢é thé dugc tao thanh
trén 16p cach ly céng tha hai 151, va dién cuc céng dinh 160 ¢6 thé duoc tao thanh

trén 16p cach ly cong thir ba 152.

M5t cach chi tiét, 16p céach ly céng tht ba 152 ¢6 thé duoc tao thanh trén toan
bo bé mit trén cia 16p cach ly cong thit hai 151 qua quy trinh PECVD. Sau do, 16p
kim loai tht hai c¢6 thé duoc tao thanh trén toan bd bé mit trén cua 16p cach ly céng
thi ba 152 qua quy trinh phtin xa hodc quy trinh MOCVD. Sau d¢, 16p cach ly cong
tht hai 151, 16p cach ly cdng tht ba 152, dién cuc cdng dinh thir nhat 161, va dién cuc
cdng dinh tht hai 162 ¢6 thé dugc hoan thanh nho ddng thoi tao mau 16p cach ly cong
thtr hai 151, 16p cach ly cong thi ba 152, va 16p kim loai thir hai qua quy trinh lam mat
na su dung mau can quang. Dién cuc cong dinh thir nhit 161 c¢6 thé chong 16p ban dan
loai P thit nhat 134, va dién cuc cong dinh tht hai 162 ¢6 thé chong 16p ban dan loai P
thtt hai 136. Pién cuc cdng dinh thi hai 162 va 16p cach ly cong thir ba 152 c6 thé
duoc bo qua. (S204 trén Fig.13)

Thtt nam, nhu trén Fig.14E, 16p cach ly gita cac 16p 170 co thé duoc tao thanh
trén 16p ban dan loai N thir nhét 131, 16p ban dan loai P thir nhat 134, 16p ban dan loai
N tha hai 135, 16p ban dan loai P thu hai 136, dién cuc céng dinh tht nhat 161, va
dién cuc céng dinh thu hai 162. Lép cach ly gitta cac 1op 170 co thé duoc tao thanh
qua quy trinh PECVD.

Sau d6, 16 tiép xuc thu nhat C1 va 16 tiép xuc thi hai C2, cic 16 nay di qua 16p
cach ly gifta cac 16p 170 dé 16 ra 16p ban dan loai P thir nhat 134, cé thé duogc tao
thanh, va 16 tiép xtc tht ba C3 va 16 tiép xtc thtr tu C4, cac 16 nay 16 ra phén chia cua
16p ban dan loai N tha nhat 135 ma khong duoc che pht bdi 16p ban dan loai P thir hai
136, ¢6 thé duoc tao thanh. (S205 trén Fig.13)

Tht sdu, nhu trén Fig.14F, c4c dién cuc ngudn thir nhat 141 va tht hai 143 va
cac dién cuc mang tha nhét 142 va tht hai 144 ¢6 thé duoc tao thanh trén 16p cach ly

gitia cac 1ép 170.
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Mot cach chi tiét, 16p kim loai thtr ba cé thé duoc tao thanh trén toan bo bé mat
trén cua 16p cach ly gitta cdc 16p 170 qua quy trinh phun xa hodc quy trinh MOCVD.
Sau do, cac dién cuc nguén tha nhat 141 va th( hai 143 va cac dién cuc mang thit nhat
142 va tha hai 144 ¢6 thé duoc tao thanh nhd tao mau 16p kim loai thtt ba qua quy

trinh lam mat na st dung mau can quang.

Dién cuc nguén thtt nhat 141 ¢6 thé duoc ndi voi 16p ban dan loai P tht nhat
134 qua 13 tiép xtc thir nhat C1. Pién cuc mang thir nhat 142 cé thé dugc noi véi 16p
ban din loai P thtr nhat 134 qua 15 tiép xuc thu hai C2. Dién cuc nguén tha hai 143 ¢6
thé duoc ndi véi, qua 18 tiép xtc thi ba C3, phan chia cta 16p ban dan loai N thir hai
135 ma khong dugc che phu béi 16p ban dan loai P thu hai 136. Dién cuc mang tht hai
144 ¢6 thé duge ndi véi, qua 18 tiép xic thir tu C4, phan chia cta 16p ban dan loai N

thr hai 135 ma khong dugc che phu boi [6p ban dan loai P tht hai 136.

Dién cuc mang thir nhat 142 ¢6 thé dugc n6i véi dién cuc mang thu hai 144, va

trong truong hop nay, TET 10 ¢ thé c6 chirc nang nhu CMOS.

Moi trong $6 cac dién cuc nguén thtr nhat 141 va tht hai 143 va cac dién cuc
méng thir nhat 142 va thi hai 144 ¢6 thé dugc tao thanh tir mot 16p hodc nhiéu 16p ma
bao g61n mot trong s Mo, Al, Cr, Au, Ti, Ni, Nd, va Cu, hoac hop kim cta ching.
Ngoai ra, dién cuc nguén thtr nhat 141 va dién cuc mang tht nhét 142 ¢6 thé duoc ndi
voil 1ép ban dan loai P tha nhét 134, va theo d6, dua trén diéu nay, mdi trong sb dién
cuc nguén thit nhat 141 va dién cuc mang thi nhét 142 ¢6 thé duoc tao thanh tir mot
16p hoac nhiéu 16p ma bao gdm mot trong s6 Pd ¢6 ham céng nam trong khoang tur
522 eV dén 5,6 eV, Pt ¢c6 ham cong nam trong khoang tur 5,12 eV dén 5,93 eV, Au co
ham c6ng ndm trong khoang tir 5,1 eV dén 5,47 eV, va Ni ¢6 ham cong nam trong
khoang tu 5,04 eV dén 5,35 eV, ma c¢6 ham cong cao hon 5,0 eV, hoac hop kim cua

ching. (S206 trén Fig.13)

Nhu duoc md ta trén day, theo cac phuong an cua sang ché, mach CMOS c¢é
thé duoc thuc hién véi mot tranzito bao gém 16p ban dan loai P va 16p ban dan loai N,
hoac tranzito loai P hoac tranzito loai N ¢6 thé duoc thuc hién theo cach cé chon lua.

Do d6, quy trinh san xuat khéng bi 1am phc tap.
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Nhitng ngudi ¢6 hiéu biét trung binh trong linh vuc s& hiéu 15 1a cac bién ddi va
bién thé khac nhau c6 thé duge thuc hién trong sang ché ma khong 1€ch khot y dd hoac
pham vi bao hé ctia sang ché. Do d6, du tinh 14 sang ché bao ham céc bién dbi va bién
thé cua sang ché mién la chung nam trong pham vi bao ho cua céc diém yéu cau bao

hd kém theo va cac tuong duong cia chung.
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YEU CAU BAO HO
1. Tranzito mang moéng bao gom:
dién cuc céng day trén aé;

16p bén dan chéng véi dién cuc cdng day, trong d6 16p ban dan bao gom 16p
bén din loai N va 16p ban din loai P, va 16p bén dén loai N dugc chong mét phan véi

16p ban dan loai P;

dién cuc ngudn thtr nhat va dién cyc mang thu nhat lan lugt duoc noi véi 16p
ban dan loai P;

dién cuc nguodn thr hai va dién cuc mang tht hai lan luot dugc ndi voi phan
chia cta 16p ban dan loai N ma khéng duge chong véi 16p ban dan loai P; va

dién cuc cong dinh bén trén 1ép ban dan.
2. Tranzito mang mong theo diém 1, tranzito nay con bao gom 16p cach ly gitra cac 16p
ma che phu 16p ban dan va dién cuc cong dinh.
3. Tranzito mang mong theo diém 2, tranzito nay con bao gom:

16 tiép xuc thir nhat va 16 tiép xtc thir hai ma lan luot di qua 16p cach ly gitra
cac 16p dé 16 ra mot phan cua 16p ban dan loai P; va

15 tiép xtc thir ba va 16 tiep xuc tha tu ma lan luot di qua 16p cach ly gitia cac
16p dé 16 ra mot phan cua phan chia ctia 16p ban dan loai N ma khong duoc chong véi
16p ban dan loai P.
4. Tranzito mang mong theo diém 3, trong d6

dién cuc ngudn thir nhit dugce néi véi 16p ban dan loai P qua 16 tiép xuc thir
nhat va dién cuc mang th nhat dugc ndi vo6i 16p ban dan loai P qua 16 tiép xdc tht
hai, va

dién cuc nguon thtr hai dugc ndi voi phan chia cua 16p ban dan loai N ma
khéng dugc chdng véi 16p ban dan loai P qua 16 tiep xuc thit ba va dién cuc mang thi
hai duoc ndi véi phan chia ctia 16p ban dan loai N ma khéng duoc chong véi 16p ban

dan loai P qua 13 tiép xuc thi tu.
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5. Tranzito mang mong theo diém 3, trong d6 15 tiép xuc thir nhét va 16 tiép xuc thir
hai duoc bé tri gitra 15 tiép xtic thi ba va 18 tiép xtic thi tu.
6. Tranzito mang mong theo diém 1, trong d6 dién cuc méang thir nhit duoc ndi véi

dién cuc mang tht hai.

7. Tranzito mang mong theo diém 1, trong d6 chiéu day cua 16p ban dan loai P mong

hon so véi chiéu day cua 16p ban dan loai N.

8. Tranzito mang mong theo diém 7, trong d6 chidu day cua 16p ban dan loai P 1a 10

nm hodc nho hon.

9. Tranzito mang mong theo diém 1, trong d6 16p ban dan loai P dugc tao thanh tu

CUzO.

10. Tranzito mang mong theo diém 1, trong d6 khi dién ap duong dugc dp vao dién
cuc cong ddy, 16p ban dan loai N duoc tao két cau dé c6 dac trung ban dan loai N, va
khi dién ap &m dugc ap vao dién cuc cong dinh, 16p ban dan loai P duogc tao két cau dé

c6 dac trung ban dan loai P.

11. Thiét bi hién thi bao gdm tranzito mang mong, trong dé thiét bi hién thi nay bao

gom:
tam nén hién thi;
mach diéu khién da liéu; va
mach diéu khién cong,
trong d6 tam nén hién thi hoac mach diéu khién cong bao goém tranzito mang
mong va tranzito mang mong nay bao gom:
dién cuc cong day trén de;
16p ban dan chdong véi dién cuc cong ddy, trong d6 16p bén dan bao gom
16p ban dan loai N va 16p ban dan loai P, va 1ép ban dan loai N duoc chéng mot
phén vdi 16p ban dan loai P;
dién cuc ngudn thr nhat va dién cuc mang tht nhat lan luot dugce noi véi

16p ban dan loai P;
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dién cuc ngudn tht hai va dién cuc mang thu hai lan luot duoc noi vai
phan chia cua 16p ban dan loai N ma khong dugc chong véi 16p ban dan loai P;

\

va
dién cuc cong dinh bén trén 16p ban dan.
12. Tranzito mang mong bao gom:
dién cuc cdng day thir nhat va dién cuc cong day thir hai trén aé;

16p bén din tht nhat chdng véi dién cuc cong day thir nhat va 16p ban dan tha
hai chéng véi dién cuc cong ddy thir hai, trong d6 16p ban dan thi hai bao gom 16p bén
dan loai N thtr hai va 16p ban dan loai P thir hai, va 1ép bén dan loai N thtr hai duoc

chdng mét phan vdi 16p ban dan loai P th hai;

dién cuc nguon thir nhat va dién cyc mang tht nhat lan lugt dugc ndi véi lop

ban dan thu nhét;

dién cuc nguon thir hai va dién cuc mang thr hai lan luot dugc noi voi phén
chia cua 16p ban din loai N thir hai ma khéng dugc chong voi 16p ban dan loai P thu

hai; va
dién cuc cong dinh thir nhat trén 16p ban dan thir nhét.

13. Tranzito mang méng theo diém 12, tranzito nay con bao gdm 16p cach ly giita cac
16p ma che phu 16p ban dan thi nhit, 16p ban dan thi hai va dién cuc cong dinh thir

nhat.
14. Tranzito mang mong theo diém 13, tranzito nay con bao gom:

15 tiép xtc thir nhat va 15 tiép xuc thi hai ma lan luot di qua 16p céch ly gitra

céc 16p dé 16 ra mot phan cua 16p ban din tha nhat; va

18 tiép xuc thir ba va I3 tiép xtc thi tu ma lan luot di qua 16p cach ly gilta cac
16p dé 16 ra mot phan ciia phan chia cta 16p ban dan loai N thir hai ma khéng dugc

chdng vdi 16p ban dan loai P thi hai.

15. Tranzito mang mong theo diém 14, trong d6
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dién cuc ngudn thi nhit duoc ndi véi 16p ban dan thi nhat qua 16 tiep xtc thi
nhit va dién cuc méang thi nhat duge ndi véi 16p ban dan thi nhat qua 16 tiép xtc thu

hai, va

dién cuc nguén thir hai dugc ndi voi phén chia cua 16p ban dan loai N thu hai
ma khong duoc chong véi 16p ban dan loai P tht hai qua 16 tiép xtic thir ba va dién cuc
méng thtr hai duoc ndi voi phan chia ctia 16p ban dan loai N thtt hai ma khéng duoc

chong véi 16p ban din loai P th hai qua 16 tiép xtc thi tu.

16. Tranzito mang mong theo diém 14, trong d6 15 tiép xic thir hai va 15 tiép xdc thi

tu duoc bé tri gifta 15 tiép xtc thir nhat va 15 tiép xic thi ba.

17. Tranzito mang mong theo diém 16, trong d6 khoang cach gitra 16 tiép xtic thi nhét
va 18 tiép xuc thtr hai ngén hon so véi khodng cach gitta 16 tiép xtc thir ba va 18 tiép

xuc tht tu.

18. Tranzito mang mong theo diém 12, trong d6 dién cuc mang thur nhét dugc ndi véi

dién cuc mang thi hai.

19. Tranzito mang mong theo diém 12, trong d6 16p ban dan thi nhit bao gdm 16p ban
dan loai N tht nhat va 16p ban dén loai P thi nhat, va chiéu day cua 16p ban dan loai P
th@ nhat mong hon so véi chiu day cua 16p ban dan loai N thir nhat va chiéu day cua

16p ban dan loai P thtr hai méng hon so véi chiéu day cta 1ép ban dan loai N thi hai.

20. Tranzito mang méng theo diém 12, trong d6 16p ban dan thi nhét bao gom 16p bén
dAn loai N thir nhit va 16p ban dan loai P tht nhét, va 16p ban dan loai N tht nhat duoc

chdng hoan toan vé6i 16p ban dan loai P thir nhat.

21. Tranzito mang mong theo diém 12, trong d6 16p ban din thir nhat bao gdm 16p ban
dAn loai N thir nhit va 16p ban dan loai P thi nhét, va 16p ban dan loai N thi nhat duge
chdng mét phan vdi 16p ban dan loai P tha nhat.

22. Tranzito mang méng theo diém 12, trong d6 16p ban dan thi nhét bao goém 16p ban
dAn loai N tht nhat va 16p bén dan loai P thi nhét, va mdi trong s6 16p ban dan loai P
tht nhat va 16p ban dan loai P thir hai dugc tao thanh tir CuzO.

23. Thiét bi hién thi bao gdm tranzito mang méng, trong d¢ thiét bi hién thi nay bao

\
A

gom:
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tam nén hién thi;
mach diéu khién dir liéu; va
mach dieéu khién cong,
trong d6 tam nén hién thi hodc mach dieu khién cong bao gom tranzito mang
mong va tranzito mang mong nay bao gom:

dién cuc cong ddy thi nhat va dién cuc cong day thir hai trén de;

16p ban dan thtr nhat chong véi dién cuc cong ddy thir nhat va 16p ban
dan thtr hai chong véi dién cuc cong day thl hai, trong d6 16p ban dan thir hai
bao gom 16p ban dan loai N thir hai va 1ép ban dan loai P thu hai, va 16p ban
dan loai N thtr hai dugc chong mét phan véi 16p ban dan loai P thur hai;

dién cyc nguon thir nhat va dién cuc mang thir nhat lan luot dugc ndi vai
16p ban dan thtr nhat;

dién cuc ngudn thir hai va dién cuc méang thu hai lan luot dugc noi voi
phan chia cta 1ép ban dan loai N thir hai ma khong dugc chong véi 16p ban dan

loai P tht hai; va

dién cuc cong dinh thtr nhat trén 16p ban dan thir nhat.
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FIG. 9

( BATDPAU )

3

Tao thanh dién cuc cong ddy

— S101

A

Tao thanh 16p cach ly cong thir nhat trén dién cuc cong day va
Tao thanh 16p ban dan loai Nva lop ban dan loai P
Trén 1op cach ly cong tha nhat

Tao thanh 16p cach ly cong thir hai dé che phu phan chia cua
16p ban dan loai P va &n mon 16p ban dan loai P

— S103

y

Tao thanh 16p cach ly cong thir ba va dién cyuc cong dinh
trén 10p cach ly cong thit hai

— 5104

¥

Tao thanh 16p cdch ly gitra cac 16p trén dién cuc cong dinh
va tao thanh cdc 15 tiép xtc thir nhat dén thir tw

— S105

Y

Tao thanh dién cuc mang thir nhat va dién cuc ngudn thir nhat
dugc nbi véi 16p ban dan loai P qua céc 161 tiép xtc thir nhat va
thtr hai, va tao thanh dién cuc mang thi hai va di¢n cuc nguon
thtt hai dwoc ndi véi 16p ban dan logi N qua cac 10 tiep xac
thtr ba va thir tu trén 16p cach ly gita cac lop

— S106

y
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FIG. 10D
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FIG. 13
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Tao thanh dién cue cong day thir nhat va thi hai
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Tao thanh 16p cach ly cong thir nhat trén
céc dién cuc cdng day thir nhat va thir hai va tao thanh
16p ban dan loai N thir nhat va thi hai va 16p ban dan loai P
th nhat va thi hai trén 16p cach ly cong thir nhat

— S202

Tao thanh 16p cach ly cong thir hai dé che phu phan chia cia
16p ban dan loai P thir nhat va toan bd phan chia cua
Iop ban dan loai P thir hai va
in mon 16p béan dan loai P thir nhat

— 5203

v

Tao thanh 16p cach ly cong thr ba trén 16p cach ly cong thir hai
va tao thanh cac dién cuc con0 dinh tht nhat va th hai

i

Tao thanh 16p cach ly gitta cdc 16p trén cdc dién cuc cong dinh
th nhét va tht hai va tao thanh céc 16 tiép xuc thir nhat dén thir tw

— S205

v

Tao thanh dién cuc mang th nhat va dién cuc nguon thu nhét
duoc ndi v6i 16p ban dan loai P thi nhat qua cac 16 tiép xtc
thtr nhat va tht hai, va tao thanh dién cuc mang tha hai va
dién cuc nguﬁ‘m thit hai dwoc ndi véi 16p ban dan loai N thir hai
qua céc 16 tiép xuc thi ba va thit tu trén 16p céch ly gitra cac 16p

— S206

( KET THUC )
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FIG. 14D
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