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(57) Sang ché dé cap dén tam nhiéu 16p dang mang bao goém nen trong sudt; va mang
nhiéu 16p duge b tri ¢ trén nén trong sudt. Mang nhleu 16p nay gdbm mot hodc nhiéu 16p
chtrc ning. Mang nhiéu 16p ndy c6 phan tht nhét, bao gdm 16p dién mdi thir nhat, 16p chirc
nang thir nhat va 16p dién moi thir hai. Lép chitc ning thir nhat duoc b tri & vi tri xa nhét
tir nén trong sudt trong sd cac 16p chirc niang. Lop chire niang thir nhat bao gdm ziricon
nitrua. Trong 16p chuc nang th nhat, chi sb khuc xa ¢ bude song 500 nm nho hon 1,2, va
hé s6 tit & budc song 1500 nm 16n hon 6. Trong tdm nhiéu 16p dang mang, do chon loc thu
dugc bang cach chia hé sb truyén anh sang nhin thay, dugc do tir phia nén trong sudt
hudng vé 16p ngoai cting ciia mang nhiéu 16p, cho ty 1 hap thu nhiét birc xa mat troi, nhod
hon hoic bang 1,1.
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Linh vie ky thuit duoc dé cap

Séng ché néi chung d& cip dén tAm nhidu 16p dang mang c6 dic tinh chén nhiét, va
kinh dén nhidu 16p bao gdm tAm nhiéu 16p dang mang ny.
Tinh trang k¥ thuat ciia sang ché

Dé lam ting diic tinh cach nhiét cho cc toa nha va xe ¢d, tim nhiéu 16p dang mang 6
dic tinh chén nhiét thudng dugc sit dung. TAm nhidu 16p dang mang dugc thiét ké bang cach
dét méng trén nén nhiéu 16p bao gdm 16p c6 chitc ning phan xa nhiét. Khi tim nhiéu 16p dang
mang dugc Tip vao cira s6 hoic cac bd phan trong tu clia céc tda nha va xe ¢d, dic tinh chin
nhiét ¢6 thé thu duoc nho tac dung phan xa tia hdng ngoai hoic cac tac dung tuong ty cuia 16p
¢0 chirc ning phan xa nhiét.

Tém nhidu 16p dang mang néu trén duoe cung cAp, vi du, & dang mang, va duge sir
dung bang c4ch gin tAm nhiéu 16p dang mang niy vao b phan duoc Iip dit. Theo cach khéc,
trong tAm nhidu 16p dang mang, chét nén dugc thiét ké v6i khéi vat thé c6 do cling, nhuw tAm
kinh, va tAm nhiéu 16p dang mang dugc st dung theo dang sén c6.

Danh muyc tai lidu trich dén

Tai liéu sang ché

PTL 1: Ban dich tiéng Nhat Ban ctia Cng bb don quéc t& PCT s6 JP-T-2011-520755
Ban chit ky thuit ciia sang ché

Thong thudng, tim nhiéu 16p dang mang bao gdm 16p méng duoc cAu thanh tir bac
hodc hop kim bac (dudi ddy duoc goi 1a “l6p bac”). Piéu ndy 14 do bac c6 chirc ning phan xa
nhiét m§ mén, va trong ving budc séng 4nh sang nhin thiy bac hép thu ft 4nh sang. C6 nghia
13, biing cach dua 16p bac vao tAm nhidu 16p dang mang, ¢6 thé thu duoc dic tinh chén nhiét va
dic diém truyén cao m§ man.

P34 bidu thi diic tinh chin nhiét ctia tim nhiéu 16p dang mang, st dung chi s6 duoc goi
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14 d9 chon loc Se duge bidu thi b:?mg Tv/g. Trong ban md ta nay, Tv (%) 12 hé sd truyén anh
séng nhin thiy (%) ctia tAm nhiéu 16p dang méang, g (%) 13 ty 1& hip thu nhiét birc xa mit troi
(%) ctia tAm nhidu 16p dang mang. TY 1& hip thu nhiét birc xa mit trdi g (%) duge biéu thi, cho
nhiét mat trdi di vao tir nén ctia phia tim nhiéu 16p dang mang (phia thir nht), bang ty 1¢ gitta
tdng nhiét tryc tiép xuyén qua phia dbi dién (phia thir hai) (nhiét xuyén qua) va nhiét dugc hip
fhu vio trong tim nhidu 16p dang mang v tiép d6 dugc gidi phéng ra phia thir hai ctia thm
nhidu 16p dang méang, véi toan bd nhiét di vio tir phia nén.

Trong tAm nhiéu 16p dang mang, do hé sb truyén 4nh sang nhin thdy Tv (%) 14 cao néu
ty 18 hdp thu nhiét birc xa mat trdi g (%) cang thip, nghfa 13, do chon loc Se cang 1ém, c6 thé
néi ring tAm nhiéu 16p dang méang c6 tinh néng trong subt cao va chén nhiét cao.

Cfing c6 thé néi ring tAm nhiéu 16p dang mang bao gdm 16p bac néu trén Ia trong sudt
va c6 dic tinh chin nhiét m§ mén, vi d6 chon loc ctia Se néi chung 13 16n.

Tuy nhién, 16p bac ndy khdng c6 kha ning chéng chiu méi truong mdt cach m§ mén,
va c6 thé bi oxy héa va thodi bién khi sir dung 16p bac nay. Ngoai ra, ¢6 vén d& 13 khi hién
tuong ndy xay ra trong 16p bac, dic tinh trong subt va chiin nhiét cling c6 thé bi thodi bién.

Séng ché tip trung vao vAn dé niy, va muyc dich cia séng ché 1a d& xut tAm nhiéu 16p
dang mang c6 do chon loc cao va khd ning chéng chiu méi trurong mdt cach m§ mén. Ngoai
ra, myc dich nita cia sang ché 1a d& xuét kinh dén nhiéu 16p bao gdm tAm nhiu 16p dang
mang nay.

Theo mot khia canh ctia phuong 4n, sang ché d& xuét tAm nhiéu 16p dang méang bao
dm nén trong sudt; va mang nhiéu 16p dugc bd tri & trén nén trong sudt,

mang nhidu 16p niy c6 mdt 16p chirc ning hodc hai hodc nhiéu hon 16p chirc ning,

mang nhiéu 16p niy ¢b phén thir nht, phan thir nhét ndy bao gdm cic phén theo thir tu
lién tiép, duoc bd trf nhur sau: 16p dién méi thir nhét, 16p chirc ning thir nhét & trén hodic & phia

trén 16p dién moi thir nhét, va 16p dién moi thir hai & trén hodc & phia trén 16p chirc ning thir
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nhét, va 16p chirc nang thir nhét 12 16p chirc ning & vi tri xa nhét tinh tir nén trong subt trong s6
mot 16p chire ning hodc hai hogic nhiéu 16p chitc ning,

16p chire néng thir nhit dugc ciu thanh tir ziricon nitrua ZrNy,

16p chitc ning thir nhit c6 chi sé khiic xa n & bude séng 500 nm nhé hon 1,2, va hé sb
tit k & bude séng 1500 nm 16n hon 6, va

trong tAm nhiéu 16p dang mang nay, do chon loc Se dugc biéu thi bﬁng Tv/g, trong d6
Tv (%) 12 hé sb truyén anh sang nhin thdy dugc do tir phia nén trong subt huéng vé 16p ngoai
ciing ciia mang nhidu 16p, va g (%) 14 ty 1¢ hip thu nhiét birc xa mét troi, thda man cong thire
(1):

1,1 <Se, cong thue (1).

Hiéu qué ciia sing ché

Theo mot khia canh, sang ché d& xuét tim nhiéu 16p dang méang c6 @5 chon loc cao va
kha niing chéng chiu mdi trudng mdt cdch m§ mén. Ngodi ra, theo khia canh khéc, sing ché
& xuét kinh dén nhiéu 16p bao gdm tm nhiéu 16p dang mang nay.
M6 ta viin tit cic hinh vé

FIG 1 13 hinh chiu cét ngang dang gidn db mo ta cAu hinh clia tAm nhiéu 16p dang
mang theo mt phuong an.

FIG 2 13 12 hinh chiéu cit ngang dang gian d6 mo ta cAu hinh ctia tAm nhiéu 16p dang
mang khac theo phuong an nay.

FIG 3 12 dd thi md t4 méi quan hé giita hé s6 truyén 4nh sang nhin thdy Tv (%) va ty 1¢
hép thu nhiét birc xa mit trdi g (%) thu dugc véi thm nhidu 16p dang mang tuong mg.

FIG. 4 1a dd thi thé hién két qua ctia phd nhifu xa tia X trong mit phéng ddi véi 16p
chire ning thir nhét thu duge tir tAm nhiéu 16p dang méang theo cc Vi dy 56 va 65.
MG ta chi tiét sang ché |

Trong phin sau day, s& mo ta mot phuong 4n theo sang che ¢ dua vao céc hinh ve.
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TAm nhiéu 16p dang mang theo phuong 4n

FIG. 1 minh hoa bing gian dd v& mit cit ngang cia tAm nhidu 16p dang mang theo
phuong an (trong phén sau day, duoc goi la “tAm nhiéu 16p dang mang thir nhit”).

Nhur duoc minh hoa trén Fig. 1, tim nhiéu 16p dang mang thir nhit 100 c6 nén trong
subt 110 va mang nhiéu 16p 120.

 Nén trong sudt 110 ¢ vai trd d& mang nhiéu 16p 120 dugc bd tri & phan trén. Nén trong
subt 110 c6 bé mit thir nhét 112 va bé mit thir hai 114, va mang nhiéu 16p 120 duogc bd tri phia
trén phia bé mit thir nhét 112 ciia nén trong sudt 110.

Mang nhidu 16p 120 niy bao gdm nhiéu 16p. Vi dy, nhu duge minh hoa trén Fig. 1,
mang nhidu 16p 120 duge thiét k& bing céch bd tri 16p dién méi thi nhét 122, 16p mAm tinh
thé thit nhat 125, 16p chitc ning thir nhét 130, 16p hao mon thi nhét 132, 16p dién méi thir hai
135 va 16p trén cling 140, theo thir tur nay.

Tuy nhién, c4u hinh néu trén chi 13 mdt vi du, va mang nhidu 16p 120 ¢6 thé c6 cAu hinh
khéc. Vi du, trong mang nhiéu 16p 120 duge minh hoa trén FIG 1, 16p hao mon c6 thé c6 mit
gitta 16p dién moi thir nhét 122 va 16p mAm tinh thé thi nhét 125. Lép hao mén c6 thé duge bd
tri thay cho 16p mam tinh thé thir nhit 125. Lép trén cing 140 ciing c6 thé duoc lugc bo, néu
can.

Lép mAm tinh thé thir nhét 125 trong mang nhiéu 16p 120 c6 vai trd thic ddy su phat
tridn tinh thé ctia 16p chirc nng thir nhit 130 duogc b tri ngay phia trén 16p mAm tinh thé thi
nhét 125.

Ngoai ra, 16p hao mon thir nhét 132 trong méang nhiu 16p 120 c6 vai trd ngan ngira 16p
lién k& (vi du, 16p chitc ning thir nhét 130) khoi bi thodi bién do nhiét trong qué trinh gia nhiét
mang nhidu [6p 120 (hodc phin ctia n6). Ngodi ra, 16p trén cling 140 duge bd tri 1am 16p béo
v& cho thm nhidu 16p dang mang thir nhét 100, va ¢6 vai trd bao vé mang nhiéu 16p 120.

Trong tim nhidu 16p dang mang thr nhét 100, phin lién tiép tir 16p dién moi thir nhét
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122 dén 16p dién moi thir hai 135 trong mang nhiéu I6p 120 I3 phin chii yéu nhit cia mang
nhiéu 16p 120, va cu thé 13 phén lién tiép s& con dugc goi 1a phén thir nhét 145 trong sang ché.
Cin luu ¥ ring, nhu md t4 trén ddy, 16p mAm tinh thé thir nhit 125 va 16p hao mon thir nht
132 14 c4c 16p duoc bd tri tly ¥, va céc 16p ndy khong cin phai c6 mit trong phan thir nht
145.

Lép chirc nang thir nhat 130 c¢6 chirc ning phan xa nhiét. Cu thé hon, 16p chirc niing
thir nht 130 bao gdm ziricon nitrua ZrNx va c6 dic diém 13 chi s khtic xa n nhé hon 1,2 &
bude song 500 nm va hé sb tht k & bude séng 1500 nm 16n hon 6.

Trong thm nhiéu 16p dang mang thir nhét 100, theo sy c6 mit ctia phan thir nhét 145, do
chon loc Se dugc biéu thi bing Tv/g, trong d6 Tv (%) 1 hé sb truyén 4nh sang nhin thy ctia
anh sang duoc phat ra tir phia bé mit tht hai 114 ctia nén trong sudt 110 hudéng vé 16p ngoai
ciing ciia mang nhiéu 16p 120, va g (%) 1a ty 18 hép thu nhiét birc xa mit trdi, thda mén cong
thire (1) sau:

1,1 <Se. cong thirc (1)

Nhu dd mo6 ta trén day, cd vAn d 14 16p mong duoc cAu thanh tir bac hodc hop kim bac,
duoc goi 1a “lop bac”, khong c6 kha ning chéng chiu méi truong mdt cach m§ man. Mot van
d& c6 thé nay sinh 14 tm nhidu 16p dang mang c6 mang nhiéu 16p bao gbm 16p bac ban dau ¢6
dic tinh phan xa nhiét m§ mén, nhung theo thoi gian sir dung viéc oxy héa va sy thoai bién
tién trién trong 16p bac, va do d6, do trong subt va dic tinh chéin nhiét ctia tim nhiéu 16p dang
mang bi pha huy.

Thm nhidu 16p dang mang tht nhit 100 ¢6 dic diém 13 16p chirc ning thr nhat 130
khong bao gdm bac ma 1A ziricon nitrua ZrNx. Piéu niy c6 nghia 13, trong tAm nhidu 16p dang
mang thir nhit 100, do 16p chitc ning thir nhét 130 thue hién chirc ning phan xa nhiét, ziricon
nitrua ZrNx dugce str dung.

Ziricon nitrua ZrNx 13 vat li€u c6 kha ning chéng chiu m6i trudng m§ mén hon bac va
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hop kim bac. Vén d& 16p chirc ning thir nhét 130 bi ph huiy theo thdi gian st dung dudng nhu
khong xay ra. Cling vdi 16p chirc ning thir nhét 130, chirc ning phan xa nhiét c6 thé duge duy
tri v6i d6 on dinh trong thoi gian dai.

Tuy nhién, céc tac gia sang ché da phat hién ra ring khi ziricon nitrua ZrNy duoc sir
dung cho 16p chitc néng thir nhit 130 ctia tAm nhidu 16p dang mang, tim nhiéu 16p dang mang
trong mdt vai cAu hinh da khong c6 do trong subt va dic tinh chin nhiét phit hop.

Trong tAm nhidu 16p dang mang thir nhét 100, ziricon nitrua ZrNy cdu thanh 16p chite
nang thir nhit 130 duoc thiét ké sao cho chi s6 khiic xa n nho hon 1,2 & budc séng 500 nm va
hé s tt k & bude séng 1500 nm 16n hon 6. Bang cach thiét 1ap chi s6 khiic xa n va hé sb titk
cua ziricon nitrua ZrNx trong khoang néu trén, c6 thé tao ra tAm nhiéu 16p dang mang c6 do
trong sudt va dic tinh chéin nhiét my man.

Ngoai ra, trong tim nhiéu 16p dang méng thir nhét 100, d chon loc Se théa mén cong
thitc (1) néu trén, va né c6 thé hd tro cho do trong subt cao va dic tinh chin nhiét cao.

Theo tac dung néu trén, trong tAm nhiéu 16p dang mang thir nht 100, c6 thé tao ra d6
trong subt cao va dic tinh chin nhiét m§ man véi do bn dinh.

Cén Iuu ¥ ring mdi quan hé sau thudng 4p dung cho dd chon loc Se néu trén:

2,00 > Se. cong thirc (2)
Vi du g dung ctia tAm nhidu 16p dang mang thtx nhit 100

Céc vi dy tmg dung ciia tAm nhiéu 16p dang mang thtr nhit 100 c6 dic diém néu trén

bao gdm cac dang sau. Céc vi du tmg dung nay chi 1a c4c vi du, va cac vi du tmg dung ctia tAm

nhiéu 16p dang mang thir nhét 100 khong bi giéi han boi céc vi du nay.

Dang thir nhét
TAm nhiéu 16p dang mang thi nhét 100 c6 thé dugce str dung, vi dy, & dang mang dinh

vao mot bd phan da lip dit. Trong trudng hop nay, t6t hon néu nén trong subt 110 duge ciu
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thanh tir thanh phin méng vi dy, ¢6 do day 0,5 mm hodic nho hon, d& ¢6 @6 mém déo. Theo
cAu hinh néu trén, viéc dan tm nhidu 16p dang mang thir nhét 100 vao bd phan da lép dat s
trd' nén dé dang hon.

B6 phén da Iip diit c6 thé 13, vi dy, tAm kinh,

Dang thir hai

TAm nhiéu 16p dang mang thir nhét 100 c6 thé duge str dung & dang mot bd phan, nhur
b0 phén kién tric hoiic bd phan clia xe ¢d, vi dy, & dang “s&n c6 dé dimg”. Trong trudng hop
ndy, t5t hon néu nén trong sudt 110 duge cAu thanh tir thanh phin c6 d6 day vi dy, bing hodc
16n hon 0,5 mm d c6 d6 ctng. Vi du, nén trong sudt 110 ¢6 thé duge cAu thanh tir nén thiy
tinh.

Trong trudng hop trong d6 nén trong subt 110 bao gdm nén thily tinh, tAm nhiéu 16p
dang mang thir nhét 100 c6 thé dugc st dung 1im thanh phén thiy tinh cho kinh dén nhiéu
16p.

Thong thuong, kinh dén nhiu 16p bao gdm tAm kinh thtr nhét, tim kinh thir hai, va mot
ming trung gian duoc b trf gitta ca hai tm kinh va gén ca hai tAm kinh nay. V& mt trong sb
céc tAm kinh hojc ca hai thm kinh ctia kinh d4n nhiéu 16p, ¢6 thé 4p dung tim nhiéu 16p dang
mang thir nhét 100. Trong trudng hop ndy, tim nhiéu 16p dang mang thir nhét 100 ¢6 thé duoc
str dung sao cho phia nén trong subt 110 mit “bén trong”, nghia 13, phia mang trung gian, hodc
phia mang nhiéu 16p 120 1a mét “bén trong”.

Ngodi ra, trong trudmg hop trong d6 nén trong subt 110 bao gdm nén thiy tinh, tAm
nhidu 16p dang mang thit nhét 100 ¢6 thé duge sir dung lam thanh phan thily tinh cho kinh da
16p.

Théng thudng, kinh da 16p bao gdm thm kinh thir nhét, tim kinh thir hai, va 16p khodng

khong duoc bd tri gitta ca hai tAm kinh. V& mot trong sb c4c tAm kinh hogc cé hai tAm kinh ctia



28735

kinh da 16p, ¢6 thé 4p dung tAm nhidu 16p dang mang thir nhét 100. Trong trudng hop niy, thm
nhidu 16p dang mang thir nhét 100 ¢6 thé dugc sir dung sao cho phia nén trong sudt 110 mit
“bén trong”, nghia 13, phia 16p khoang khong, hodc phia mang nhiu 16p 120 13 mét “bén
trong”.

V& c4c vi du g dung ctia tAm nhiéu 16p dang mang thir nhét 100, con c6 thé c6 nhiéu

img dung st dung khéc ngoai céc vi du néu trén.

Céc thanh phén trong tmg c4u thanh tAm nhiéu 16p dang mang thr nhit
Tiép theo, c4c thanh phan tuong tng cdu thanh tAm nhiéu 16p dang mang thir nhét 100
c6 dic diém néu trén s8 duoc mo ta chi tiét. Can luu y ring trong phin mo A sau, dé cho 18

rang, khi chi ra mdi thanh phén, cc s tham chiéu dwoc minh hoa trén FIG. 1 s& dugc st dung.

Nén trong sudt 110

Vit liéu cAu thanh nén trong subt 110 khong bi giéi han mot cach cy thé.

Nén trong sudt 110 ¢6 thé duge cu thanh tir thiy tinh, nhua, chét déo hoac cac chét
tuong tu.

Do day ciia nén trong subt 110 khong bi gi6i han mot cach cu thé, va d day phi hop s&
duoce lua chon theo muc dich mong doi ctia tAm nhiéu 16p dang mang thir nhét 100.

Vi dy, trong truong hop trong d6 tim nhidu 16p dang mang thit nhét 100 duge st dung
trong kiéu thir nhat, nghfa 13, & dang mang, nén trong subt 110 ¢6 thé ¢6 d6 day nim trong
khoang tir 0,01 mm dén 1 mm.

Ngoai ra, vi dy, trong truong hgp trong dé tAm nhidu 16p dang mang thir nhét 100 dugc
st dung trong kiéu thit hai, nghia 13, & dang thanh phén thity tinh cho kinh ddn nhiéu 16p hodc
kinh da 16p, nén trong sudt 110 bao gdm nén thiy tinh va c6 thé c6 do day ndm trong khoing

tir 0,5 mm dén 20 mm.
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Lép dién méi thir nhét 122 va 16p dién mdi thir hai 135

Lp dién moi thir nhét 122 ¢6 thé duoc cAu thanh tir 16p bao gdm it nhét mot trong s
c4c hop chit silic nitrua, silic nitrua bao gdm nhém, v4 silic nitrua bao gdm ziricon. Theo cach
khac, 16p dién moi tht nhét 122 c6 thé duge cAu thanh ti 16p bao gdm, vi dy, ITO (indi thiéc
oxit), thiéc oxit, titan oxit, ziricon oxit, kém oxit, va ZrsN.

Lép dién moi thir nhét 122 ¢6 thé bao gdm oxy. Ngodi ra, 16p dién méi thir nhat 122 ¢6
thé 12 mang don 16p hodc mang nhiéu 16p bao gdm nhiéu loai mang khic nhau.

Negodi ra, 16p dién moi thir nhét 122 ¢6 thé bao gdm “vat ligu cai thién do két tinh”
trong viing tiép xtic véi 16p chitc ning thir nhét 130 (dudi day duge goi 1a “vimg phén trén”).
“Vat liéu cai thién do két tinh” c6 nghia 13 vat lidu c6 thé cai thi¢n d6 két tinh ctia 16p chirc
nang thir nhit 130 dugc bd trf trong phan trén, va bao gdm ZrNx (trong d6, x > 1,2), NbNx
(trong d6, x> 1), TNy (trong d6, 0,9 <x < 1,1 hoic x > 1,2), hodic céc hop chét twong tu.

Khi 16p dién méi thir nhét 122 bao gdm “vat liéu cai thién d9 két tinh” néu trén, s& con
¢6 th gidm thém chi s6 khiic xa n clia 16p chitc ning thir nhét 130 & bude séng 500 nm, va
lam tiang thém hé sb tit k & bude séng 1500 nm.

Trong sang ché, dé 1am chi sb biéu thi tac dung 1am ting do két tinh ctia 16p chirc ning
thir nhat 130, chi sb dinh huéng P c6 thé thu duge bang phd nhiéu xa tia X trong mat phéng
phuong phép dugc dwa vao. Ly do ma phwong phéap phd nhiéu xa tia X trong miit phéng duoc
str dung 14 cho di1 16p dién méi thir hai 135 hodic cac 16p twong tir c6 mét phia trén 16p chire
ning thir nhét 130, o két tinh ctia 16p chire ning thir nhét 130 ¢6 thé mot cach thich hop.

Chi sb dinh huéng P duoc x4c dinh nhu sau:

Phuong trinh toan hoc 1

P Max[Is(111), 15(200), I5(220)]

= ’ o
Min[Is(111), I5(200 ), Z5(220 )] cong thire (3)

-10-
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trong d6 Max[a,b,c] 1a tri s t5i da ciia a dén ¢, va Min[a,b,c] 14 trj s6 t6i thiéu clia a dén c.

Ngoi ra, Is(111) c6 thé thu duoc tir cudng do dinh I(111) theo huéng mit phing (111)
thu duge bing phd nhiu xa tia X trong miit phing dbi voi 16p chite ning thir nhét 130 (ZeNy).
Tuong tu, I5(200) c6 thé thu dugc tir cudng do dinh 1(200) theo huéng mét phang (200) thu
duoc bing phd nhifu xa tia X trong miit phing dbi véi 16p chire ning thir nhat 130 (ZtNy), va
15(220) ¢ thé thu duoc tix cudng do dinh 1(220) theo hudng mit phing (220) thu dugc bing
phd nhidu xa tia X trong mit phéng d6i vdi 16p chiic ning thit nhét 130 (Z1Ny). Cuong d dinh
1(111) c6 thé thu duoc tir cudng do t6i da & goc nhidu xa 20 (gbe gitta huéng cua tia X t61 va
hudng ctia tia X nhifu xa) n3m trong khoang +1° tap trung xung quanh 33,9°. Cudng do dinh
1(200) ¢6 thé thu dugc tir cudng d6 t6i da & goc nhiéu xa 26 trong khoang +1° tap trung xung
quanh 39,4°. Cudng d9 dinh 1(220) c6 thé thu duge tir cudng d6 ti da & géc nhiéu xa 26 trong
khoéang £1° tip trung xung quanh 56,9°.

Cu thé hon, Is(111), Is(200) va Is(220) c6 thé thu duorc tir céc cong thirc sau:

Is(111)=1(111)/99, cong thitc (4)
15(200) = I(200)/85, va cong thiic (5)
15(220) = [(220)/48. cong thitc (6)

Cin Iuu ¥ ring ddi véi cudong do dinh néu trén trong tmg, cudng do dinh sau khi loai
b6 tin hiéu nén dugc sit dung.

Céc sb chia trong cic cong thitc tir (4) dén (6) (mAu s6 & phia tay phai) twong tmg véi
ty 1& cudong do dinh gitta ba hudng (111), (200) va (220) d6i véi mau bt ZrN, nghia 13,
99:85:48, thu dugc tir co s& dit lidu vat liéu vo co AtomWork) ctia Vién Khoa hoc vét liéu
quéc gia (National Institute for Materials Science-NIMS).

Pidu ndy c6 nghia 13, Ts(111), Is(200) va Is(220) c6 thé duge coi 1a cac tri s thu duoc
bing viée binh thuong héa cudng do dinh thu dugc bing phd nhidu xa tia X trong mét phing

61 véi 16p chirc niing thir nhit 130 (ZrNy) theo cudng do dinh ctia méau bot.
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Chi sb dinh huéng P duoc biéu thi bing cong thitc (3) cho thdy 4o 1éch ctia huéng cta
16p chirc ning thir nhit 130 (ZNy) so véi miu bot. Do d6, ¢6 thé néi ring khi chi s6 dinh
huéng P 13 16n, 16p chirc ning thir nhét 130 (ZNy) duoc dmh huéng theo hudng dac trung.

Thong thudng, khi 16p dién moi thir nhit 122 khong bao gbm vat lidu cai thién do két
tinh trong ving phén trén, chi s dinh huéng P ctia 16p chirc ning thir nhét 130 bing khoang 1.
Khi 6p dién méi thir nhAt 122 bao gdm vét lidu cai thién do két tinh trong vimg phén trén, chi
s6 dinh hudng P ciia 16p chirc ning thir nhit 130 16n hon hojic bang 2.

Do day cita 16p dién méi thir nhit 122, vi dy, ¢6 thé nim trong khoang tir 3 nm dén 300

Lép dién moi thir nhét 122 ¢6 thé duge bd tri bing cach, vi dy, phuong phép ling phit
hoi vat Iy (phuong phap bay hoi vét 1y, phuong phap PVD, phuong phép phtin xa hogc cac
phuong phéap twong tu) hogc phwong phép ling phi hoi héa hoc (phwong phap CVD hoic céc
phuong phép tuong tu). Trong sb cac phuong phap ldng phti mang, ddc biét phuong phap
phiin xa 14 dugc vu tién.

C6 thé 4p dung v6i 16p dién méi thir hai 135 twong ty nhu 16p dién mdi thir nhét 122.
Chn Iuu ¥ riing vét liéu vivhoiic do day ctia 16p dién moi th hai 135 c6 thé giong hofic khac

c4c thong sb niy ciia 16p dién moi thir nhit 122.

Lép chirc ning thir nhét 130

Nhu d& mb t4 trén day, 16p chitc ning thir nhit 130 bao gbm ziricon nitrua ZrNy. Tt
hon, néu tri s ctia x ndm trong khoang tir 0,9 dén 1,0. Ngoai ra, khi ving phén trén cia 16p
dién moi thir nhét 122 bao gdm vat lidu cai thién d¢ két tinh, trong 16p chite ning thir nhét 130
tri s8 ctia x tbt hon 14 nim trong khoang tir 0,9 dén 1,1. Khi ving phén trén ctia 16p dién modi
thir nhét 122 bao gdm vat liéu cai thién d¢ két tinh, hudng két tinh ciia 16p chitc ning thir nhit

130 thing hang véi huéng dic trung. Tiép theo, huéng cita 16p chitc ning thir nhét 130 duoc

-12-



28735

gia tang, s€ khong con khoang trdng cho nito dur di vao bién hat, va c6 thé thu dugc tinh thé 1y
tudng trong khoang 16n hon cua x.

Bing cach thiét Iap tri s6 ctia x trong khoang tir 0,9 dén 1,0, c6 thé twong dbi d& dang
thu duoc 16p ziricon nitrua ZrNx c6 chi s0 khiic xa n & budc séng 500 nm nhé hon 1,2, va hé
s6 tt k & budc séng 1500 nm 16n hon 6. Trong phuong 4n nay, tri s6 ciia x nidm trong khoang
tir 0,9 dén 1,0, 12 tuong dbi gn véi ty 1€ ty luong d& nito khong di vao gitta mang tinh thé vi
mot heong nito bi kiém sodt, va do do, c¢6 thé thu dugc mang dic c6 do bén cao véi do bn dinh.

D¢ day ctia 16p chitc ning thi nhit 130, vi dy, ¢6 thé nim trong khoang tir 1 nm dén 60

Lép chire ning thit nhat 130 ¢6 thé dugc tao thanh bang cach, vi du, phuong phap ling
phi1 hoi vat Iy (phuong phép bay hoi vét 1y, phuong phap PVD, phuong pﬁép phtn xa hodc
cac phuong phap twong tu) hodc phuong phap ling phi hoi héa hoc (phuong phap CVD hoic
céc phuong phap tuong tw). Trong sb cac phuong phép ling phi mang, dic biét phuong phap
phiin xa la dugc vu tién.

Trong phuong phap phin xa, bang c4ch kiém soét diéu kién ling phu mang (vi dy,
nhiét do cta nén trong sudt trong thoi gian ling pht mang, 4p suit ling pht mang, thanh phin
khi dua vao, thanh phén ctia dich, nhiét d0 sau qua trinh gia nhiét, va cac diéu kién twong t),
thanh phf‘?\n cua ziricon nitrua ZrNx, nghia 13, tri s ctia x ¢6 thé duoc diéu chinh. Ngoai ra,
bing céch kidm soét diéu kién ling phit mang, c6 thé tuong déi d& dang tién hanh viée léng
phtt mang véi ziricon nitrua ZrNy ¢6 chi s6 khtic xa n, va hé sb tat k néu trén.

Chn luu ¥ riing ziricon nitrua ZfNx cAu thanh 16p chirc nang thtr nhit 130 c6 thé bao
gdm céc tap chét that bj vo tinh dua vao trong thdi gian ling pht mang (vi dy, carbon, oxy va
cic chat twong tir) 16n dén khoang 3 % nguyén tir. Trong trudng hop st dung phuong phap
phun xa, ziricon nitrua ZrNx chu thanh 16p chirc nang thir nhét 130 ¢6 thé bao gdm cac tap chét

c6 mit trong sén phAm dich bao gdm Zr (vi dy, Hf, Ti, V, Nb, Ta, Cr, Mo, W, O, C va céc chét
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twong tu) 1én dén khoang 3 % nguyén tir.

L6p mim tinh thé thir nhét 125 va 16p hao mon thtt nhit 132

Nhur d3 mb tA trén day, 16p mam tinh thé thir nhit 125 va 16p hao mon thir nhat 132 1a
céc 16p duogce bd trf thry ¥, 14n Iuot ¢6 thé dugc tao thanh gdm nhiéu 16p, va ¢6 thé bd qua.

Khi 16p mam tinh thé thir nhit va 16p hao mon thir nhét duge bd tri, 6p mAm tinh thé
thir nhit 125 duoc thiét k& gdm, vi du, kim loai don 1é nhu Zr, Ti hogc Si, hogc nitrua kim loai
nhu TiN. D3 day ciia 16p mam tinh thé thir nhit 125, vi dy, ¢6 thé ndm trong khoang tir 1 nm
dén 10 nm. Lép hao mon thir nhét 132 duoc thiét ké gdm, vi du, Zn, Zz, Ti hodc NiCr. D) day
ctia 16p 16p hao mon thir nhét 132, vi dy, c6 thé ndim trong khoang tir 1 nm dén 10 nm.

Cén Ivu y ring 16p mam tinh thé thir nhit 125 c6 thé bao gdm oxy.

Lép mAm tinh thé thir nhit 125 va 16p hao mon thi nhit 132 cé thé duge tao thanh
bang céch, vi du, phuong phép léng phii hoi vét 1y (phuong phép bay hoi vat 1y, phuong phép
PVD, phuong phap phiin xa hodc cac phuong phép tuong tu) hodc phuong phap ling phi hoi
héa hoc (phuong phap CVD hodc cac phuong phép tuong tw). Trong sb c4c phuong phap ling
pht mang, dac biét phuong phap phiin xa 1a duge vu tién.

Dic biét, 16p mm tinh thé thir nht 125 c6 thé dugc cAu thanh tir hop chét bt ky trong
sb ZrNx (trong d6, x > 1,2), NbN (trong d6, x > 1) hoéc TiNx (trong d6, 0,9 <x <1,1 hodc x>

12).

Lép trén cling

Nhur d& mé tA trén ddy, 16p trén cling 140 13 16p duoc b tri tiry ¥, va c6 thé bd qua. Dic
biét, trong cdu hinh dugc minh hoa trén FIG 1, khi 16p dién méi thir hai 135 nhan doi chuic
ning ¢ 1am 16p bao vé, nhu cAu bd tri 16p trén cing 140 gidm xudng.

Néu 16p trén cimg 140 duoc b tri, 16p trén cling 140 duge céu thanh ti, vi dy, SiOz,
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TiN, C, hoiic céc chit tuong tw. DO day ctia 16p 16p hao mon thir nhit 140 c6 thé nim trong
khoang tir 1 nm dén 10 nm.

Lép trén ciing 140 ¢6 th duogc tao thanh bing céch, vi dy, phuong phép ling pha hoi
vét Iy (phuong phép bay hoi vat ly, phuong phép PVD, phuong phép phin xa hodc cac
phuong phép tuong tir) hodc phuong phap ling phti hoi héa hoc (phwong phap CVD hoic cac
phuong phép twong tw). Trong sb cic phuong phap ldng phti mang, dic biét phuong phap

phuin xa 1a duoc uu tién.

Mang nhiéu 16p 120

Mang nhidu 16p 120 ¢6 16p duge cAu thanh tir ziricon nitrua ZeNx c6 dic diém néu trén,
1am 16p chirc néng thir nhét 130. V4t liéu ndy c6 do bén co hoc va d bén hoa hoc m§ man hon
bac. Do d6, mic dit méng nhiéu 16p 120 chi c6 mot 16p chire ning (nghia 14, 16p chirc néng thir
nhét 130), c6 thé tao ra tAm nhiéu 16p dang mang 100 c6 kha nang chéng chiu méi trudng mot
cach m§ man.

Nhu duge mé ta dudi day, khi mang nhidu 16p c6 nhiéu 16p chiic ning, 16p chirc ning
ndim & vi tri ngodi ciing ctia mang nhiéu 16p bao gdm ziricon nitrua ZiNx. Trong truong hop
ndy, 16p chirc ning bén trong hodc nhiéu 16p chiic ning bén trong c6 thé duoc cAu thanh tir vat
liéu khong phai 12 ziricon nitrua ZrNx.

Biéing c4ch cAu thanh 16p chirc niing ndm & vi tri ngodi cling chita ziricon nitrua c6 dac
didm néu trén, khi hodn thién mang nhiéu 16p nay, c6 thé tao ra kha niing chéng chiu mdi

truong mdt cach m§ man.
T4m nhiéu 16p dang mang khéc theo phuwong 4n nay

Tiép theo, bing viéc tham chiéu hinh v& trén FIG. 2, tAim nhiéu 16p dang mang khac

theo phuong 4n ndy s€ dugc mo ta.
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FIG 2 minh hoa bing gidn db v& mit ct ngang clia tAm nhidu 16p dang mang khéc
theo phuong 4n ny (trong phan sau dy, dugc goi 12 “tAm nhiéu 16p dang mang th hai”).

Nhu duge minh hoa trén Fig. 2, tAm nhiéu 16p dang mang thir hai 200 bao gém nén
trong sudt 210 va mang nhiéu 16p 220.

Nén trong subt 210 c6 vai trd d& mang nhiéu 16p 220 dugc b tri & phén trén. Nén trong
subt 210 c6 bé mit thr nhit 212 va bé mit thir hai 214, va mang nhidu 16p 220 duge thiét ké
trén phia bé mit thir nhét 212 ciia nén trong suét 210.

Mang nhidu 16p 220 ¢6 phin co ban duge cu thanh tir 16p dién méi thir nhat 222, 16p
chitc nang thir nhét 230 va 16p dién méi thir hai 235, nghia 13, phén thir nhAt 245.

Mic dit khong duoc thé hién trén Fig. 2, phén thir nhét 245 c6 thé con bao gdm 16p
mam tinh thé thtr nhit va/hogic 16p hao mon thir nhét, nhu duge md ta trén day. Trong trudng
hop ndy, 16p mAm tinh thé thir nhit dugc b i gifta 16p dién moi thi nhat 222 va 16p chic
néing thir nhét 230, va 16p hao mon thir nhét dugc bd trf gitta 16p chirc ning thir nhét 230 va
16p dién méi thir hai 235.

Nhur d& mb ta trén day, trong trudng hop b tri 16p dién méi thir nhét 222 ¢6 viing phén
trén cua vat liéu cai thién d6 két tinh ngay phia dudi 16p chirc ning thir nhét 230, chi sb dinh
huéng P ctia 16p chite ning thir nhit 230 s& 16n hon hogc bing 2, va d két tinh ciia 16p chic
nang thir nhét 230 dugc cai thién.

Ngoai ra, mang nhidu 16p 220 ¢6 16p trén ciing 240 trong phén trén ctia phan thir nhét
245. Lép trén ciing 240 ¢6 thé bd qua. Cin Iuu ¥ ring vai trd 16p trén ciing 240 14 gidng v6i vai
trd 16p trén cling 240 ciia tAm nhiéu 16p dang mang thir nhét 100 néu trén.

Lép chitc ning thir nhit 230 c6 mit trong phén thir nhét 245 chira ziricon nitrua ZrNy,
va ¢6 dic didm 13 chi s6 khiic xa n & bude séng 500 nm nhé hon 1,2, va hé sb titk & budc
séng 1500 nm 16m hon 6.

Ngodi ra, trong tim nhiéu 16p dang mang thir hai 200, d9 chon loc Se dugc biéu thi

-16-



28735

bang Tv/g, trong d6 Tv (%) 1a h¢ sb truyén 4nh sang nhin thiy dugc do tir phia b& mat thir hai
214 clia nén trong subt 210 huéng v& 16p ngoai cling ciia mang nhidu 16p 220, va g (%) la ty 16
hép thu nhiét birc xa mit troi, thoa méan cong thirc (1) sau:

1,1 <Se. cong thic (1)

Ciing trong tAm nhiéu 16p dang méng thit hai 200, theo cach tuong tur nhur tAm nhiéu
16p dang mang thix nhét 100, ¢6 thé duoc tao ra voi trong sudt cao va dic tinh chin nhiét m§
mén véi do én dinh.

Mang nhiéu 16p 220 con bao gdm phia dudi phén thir nhét 245, nghia 1, & phia gn véi
nén trong subt 210, d& gin véi bé mit thix nhét 212, 16p dién méi thir ba 250 va 16p chirc ning
thr hai 255.

Trong trudng hop trong d6 mang nhiéu 16p 220 duoc thiét ké nhu trén, s& con 6 thé
diéu chinh tdng mau vi/hodic dd chon loc Se mot cach d& dang hon, so véi tAm nhiéu 16p dang
mang thir nhét 100.

Lép dién mdi thir ba 250 co thé bao gdm ving phén trén duoc chu thanh tir vat liéu cai
thién d9 két tinh, theo céch tuong tu nhur trudng hop cia 16p dién méi thir nhat. Khi 16p thir hai
255 chita vat lidu ZiNy, bing céch b trf 16p dién méi thir ba 250 c6 ving phén trén gdm vét

lidu cai thién do két tinh néu trén, c6 thé 1am ting d6 két tinh ctia 16p chirc ning thir hai 255.

Thanh phén twong tmg cu thanh tAm nhidu 16p dang méang thit hai

Tiép theo, cac thanh phin turong tmg c4u thanh tAm nhiéu 16p dang mang thir hai 200,
dugc minh hoa trén FIG 2, s€ duge md ta chi tiét.

Trong tm nhiéu 16p dang mang thir hai 200, dbi v6i nén trong sudt 210, phin thir nhat
245 v4 16p trén cling 240, viéc md ta cac thanh phin trong tmg ciia tim nhiéu 16p dang mang
thir nhit 100, nhu duge minh hoa trén FIG: 1, ¢6 thé dugc tham khéo. Trong phin dudi day,

chi c6 16p dién mdi th ba 250 va 16p chirc ning thir hai 255 s& duoc mo ta. Ngoai ra, trong
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phan mé ta sau, de cho 13 rang, khi chi ra mdi thanh phan, cic s6 tham chicu duge minh hoa

trén FIG 2 s& duoc st dung.

Lép dién méi thir ba 250

Lép dién méi thir ba 250 c6 thé dugce cAu thanh, vi dy, tir 16p bao gdm it nhat mdt trong
s cac hop chét silic nitrua, silic nitrua bao gdm nhdm, va silic nitrua bao gdm ziricon. Theo
céch khéc, 16p dién moi thir ba 250 ¢6 thé duoc cu thanh tir 16p bao gdm, vi dy, ITO (indi
thiéc oxit), thiéc oxit, titan oxit, ziricon oxit, kém oxit, v Zr3Na.

Do day cita 16p dién moi thir ba 250, vi du, c6 thé nim trong khoang tir 3 nm dn 300

Lép dién mdi thir ba 250 ¢ thé dugc tao thanh bing cach, vi du, phuong phap ling phii
hoi v4t 1y (phuong phép bay hoi vét 1y, phuong phéap PVD, phwong phép phiin xa hodc cac
phuong phép tuong tu) hodc phuong phap ling phi hoi héa hoc (phwong phép CVD hoac cac
phuong phap tuong tw). Trong sb cac phuong phéap ling phii mang, dic biét phuong phap
phuin xa la duge vu tién.

Cén Iuu ¥ ring 16p dién méi thir ba 250 c6 thé ¢6 cling thanh phan nhu 16p dién moi

thir nht 222 va/hoiic 16p dién mdi thir hai 235.

L6p chirc nang thir hai 255

C6 thé str dung vt liéu bét ky cho 16p chirc nang thir hai 255, mién sao vat liéu nay 1a
trong subt va c6 do dan.

Lép chic ning thr hai 255 ¢6 thé 13, vi dy, ITO (indi thiée oxit). Theo cach khac, 16p
chirc ning thir hai 255 ¢6 thé dugc cAu thanh tir ziricon nitrua ZrNx theo c4ch tuong tir nhwr 16p
churc ning thir nhét 230.

Déi v6i 16p chirc nang thir hai 255, 16p méng dugc céu thanh tix bac hodc hop kim bac,

-18-



28735

nghia 13, “I6p bac”, ¢6 thé duoc sir dung. Cho dit 16p bac duge sir dung cho 16p chire ning thir
hai 255, trong phAn trén ctia 16p chitc ning thir hai 255, phén thir nhit 245 13 my man vé kha
ning chéng chiu mdi trudng, va phin thir nhét 245 ¢6 chirc ning lam vét chén bao vé dbi véi
16p chiic nang thir hai 255.

Ngoai ra, trong trudng hop sit dung 16p bac 1am 16p chirc nang thir hai 255, 16p chic
ning thi hai 255 c6 th duoc cu thanh tir nhidu 16p. Vi dy, 16p chite ning thir hai 255 c6 thé
c6 cAu triic ba 16p gdm 16p kim loai thir nhat16p bac/16p kim loai thr hai.

Do day mang ciia 16p chirc ning thir hai 255, vi dy, nim trong khoang tir 1 nm dén 500

Lép chire niing thit hai 255 ¢6 thé duogc tao thanh bing cach, vi du, phuong phép ling
phts hoi vét Iy (phuong phép bay hoi vat 1y, phuong phap PVD, phuong phap phun xa hodc
cac phuong phap tuong tir) hodc phuong phap ling pht hoi héa hoc (phwong phéap CVD hodc
céc phuong phap tuong tu). Trong s cac phuong phap ling phti mang, dic biét phuong phép
phun xa la duge vu tién.

Nhu d3 mé t4 trén dy, tham chiéu dén FIG 2, cdu hinh va dic diém ctia tim nhiéu 16p
dang mang thir hai 200 da dugc mo ta.

Tuy nhién, ddy chi 1a mdt vi dy, va tAm nhiéu 16p dang mang thir hai 200 ¢6 thé bao
gdm cu hinh khéc. Vi dy, trong tAm nhiéu 16p dang mang thir hai 200, dugc minh hoa trén
FIG: 2, 16p dién mdi thir ba 250 c6 thé bd qua. Trong trudng hop ndy, trén bé mit thir nhét 212
ctia nén trong sudt 210, iép chirc nang thir hai 255 duge b6 trf true tiép.

Theo cch khéc, trong tAm nhidu 16p dang mang thir hai 200 dugc minh hoa trén FIG
2, phia dudi 16p dién moi thix ba 250, tir phia ghn nhét v6i b myt thir nhét 212, mdt hoic nhiéu
cap 16p chic ning va 16p dién moi khac co thé duoc bb trf thém. S5 luong cac cip ndy c6 thé
13, vi du, 2, 3, 4 hogc 16n hon. Trong trudng hop nay, s€ d& dang hon d& diéu chinh tong mau

va/hoiic dd chon loc Se ctia tAm nhiéu 16p dang mang.
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Ngoai ra, trong sang ché, didu hién nhién véi chuyén gia trong linh vuc nay 1a tAm

nhiéu 16p dang mang c6 thé c6 céc cAu hinh 16p khac nhau.

Vi du thwe hi¢n sing ché

Tiép theo, cac vi du ciia sang ché s& duge md ta. Trong phén dudéi day, cac Vi du 1 dén
9, céc Vi du 31 dén 39, va céc Vi du 41 dén 44 1a c4c vi du thuc hién séng ché. Céc Vi du 21
dén 26, cac Vi du 51 dn 55 va cac Vi du 65 dén 67 1a cac vi du so sanh. Ngoai ra, cac Vi du

56 dén 64 14 céc vi du thuc hién sang ché.

Vidul

Bing phuong phap sau, mang nhidu 16p dugc tao thanh trén mot bé mét cia nén thity
tinh, va tm nhiéu 16p dang mang dugc tao ra.

D6i véi nén thity tinh, thity tinh voi natri cacbonat c6 kich thuée 100 mm (chidu doc) x
100 mm (chiéu ngang) x 2,8 mm (d¢ day) dugc st dung.

CAu hinh cta mang nhiéu 16p ndy 14 cAu triic ba 16p gdm 16p dién méi thue nhit/lop
chite niing thr nhAt/16p dién moi thir hai, tir phia gin nhét véi nén thily tinh. Lép dién méi thir
nhit 14 silic nitrua bao gdm nhom (46 diy mang dich 13 46 nm), 16p chirc ning thir nhat 1
71Ny (d6 day mang dich 14 42 nm) va 16p dién mdi thir hai 1a silic nitrua bao gdm nhém (dd
day dich 14 56 nm).

Cac 16p nay duoc Jing pht bang phuong phap phin xa. Cu thé hon, dé lang phu 16p
dién moi thir nhét, dich Si— Al 10 % trong lugng duge sir dung. Déi v6i Khi x4, hon hop khi
odm argon va nito (argon : nito = 30 : 70 (sccm)) duge sir dung. Ap suét trong thoi gian ling
phila 0,4 Pa.

Pé lng phi ctia 16p chitc ning thir nhét, dich Zr dugc st dung. Déi v6i khi x4, hon hop

khi gdm argon va nito (argon : nito = 4,6 : 1 (scem)) duoe st dung. Ap suét trong thi gian
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léng phtt 14 0,26 Pa. Can Iuu y ring trong thoi gian ling ph 16p chite ning thir nhat, nén thity
tinh dugc dun néng dén 300 °C.

Dé léng phit 16p dién méi thir hai, dich Si— Al 10 % trong luong duge sir dung. D6i véi
khi x4, hdn hop khi gdm argon v nito' (argon : nito = 30 : 70 (scem)) duge sir dung. Ap sut
trong thoi gian ling phti 14 0,4 Pa.

Nhur di mo t trén ddy, tim nhiéu 16p dang mang (dwdi day duoc goi 13 “thm nhiéu 16p

dang mang theo Vi du 1), dugc tao ra.

Vidu2va3

Theo phuong phép tuong tu véi Vi du 1, tAm nhidu 16p dang mang (con duge goi 1a
“tém nhiéu 16p dang mang theo Vi du 2” va “tAm nhiu 16p dang méang theo Vi du 3”) dugc
tao ra.

Trong cic Vidu 2 va 3, 9 day cua céc 16p twong tmg dugce thay dbi tir truong hop cua

Vidul.

Céc Vidu4 dén6

Theo phuong phap twong ty véi Vi du 1, thm nhidu 16p dang mang (con 14n luot dugc
goila “tAm nhiéu 16p dang mang theo cic Vi du 4 dén 6”) duoc tao ra.

Trong cac Vi du 4 dén 6, 6 day ctia c4c 16p tuong Ung duoc thay ddi tir truomg hop
cuia Vi du 1. Ngoai ra, trong cac Vi du 4 dén 6, trong thoi gian ling phu 16p chitc ning thir
nhét, nén thuy tinh khong duoc gia nhiét. Ngoai ra, sau khi két thuc viéc ling phi1 16p dién moi

thit hai, nén thuy tinh duoc gia nhiét dén 600 °C, va dugc duy tri & 600 °C trong 20 phit.

Céc Vidu7 dn9

Theo phuong phép tuong tw véi Vidu 1, tAm nhiéu 16p dang mang (con 14n huot duoc
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goi 13 “tAm nhiéu 16p dang méang theo céc Vidu 7 dén 9”) dugc tao ra.

Trong cac Vi du 7 dén 9, d6 day cla céc 16p twong tmg dugc thay ddi tir tradng hop
cta Vi du 1. Ngoai ra, trong cac Vi du 7 dén 9, trong thoi gian ldng phi 16p chitc ning thir
nhét, nén thity tinh khong duoc gia nhiét. Ngodi ra, ciing sau khi ldng phu 16p dién moi thir hai,

qué trinh gia nhiét khong duoc tién hanh.

Vidu2l va22

Theo phuong phép tuong tur véi Vidu 1, tAm nhiéu 16p dang mang (con 14n luot duoc
goi 1a “tAm nhidu 16p dang mang theo cac Vi du 21 dén 22”) dugc tao ra.

Trong cac Vi du 21 va 22, d9 day ctia cac 16p twong ting dugc thay dbi tir truong hop
ctia Vi du 1. Ngodi ra, trong cac Vi du 21 va 22, trong hdn hop khi dugc sir dung trong thoi
gian léng pht 16p chitc niing thit nhét, ty 1¢ gifta argon véi nito 1& argon : nito = 6,3 : 1 (sccm).
Ap suéit trong thoi gian lang phu 14 0,35 Pa.

Cén Iuu y ring trong céc vi dy, trong thoi gian ling phti 16p chirc ning thr nhét, nén
thury tinh khong duoc gia nhiét. Ngoai ra, cling sau khi ling phti 16p dién moi thir hai, qué trinh

gia nhiét khong duogc tién hanh.

Vidu23vaz4

Theo phuong php tuong tw véi Vi du 1, tim nhidu 16p dang mang (con 1an luot duge
goi 14 “t4m nhiéu 16p dang mang theo cac Vi du 23 dén 24”’) dugc tao ra.

Trong c4c Vi du 23 va 24, do day cua céac 16p twong tmg dugc thay ddi tir trudng hop
cua Vi du 1. Ngoai ra, trong cac Vi du 23 va 24, trong hén hop khi duge sit dung trong thoi
gian ling phti 16p chitc ning thir nhét, ty 18 gitta argon véi nito 1 argon : nito =1 : 1 (sccm).
Ap suét trong thoi gian ldng phit 12 0,26 Pa.

Cén luu y ring trong c4c vi dy, trong thoi gian ling pht 16p chitc ning thir nhit, nén
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thity tinh khong duoc gia nhiét. Ngoai ra, cling sau khi ling ph 16p dién mbi thir hai, qué trinh

gia nhiét khong duoc tién hanh,

Vidu25

Béng phuong phép sau, mang nhiéu 16p duoc tao thanh trén mét b& mit ctia nén thiy
tinh, va tAm nhidu 16p dang mang dugc tao ra.

P&i v6i nén thity tinh, thily tinh véi natri cacbonat c6 kich thuée 100 mm (chiéu doc) x
100 mm (chidu ngang) x 2,8 mm (d9 day) dugc sir dung.

Chu hinh ctia mang nhidu 16p nay Ia cAu tric gdm 16p dién méi thir nhAv16p chirc nang
tht nh&¥16p dién moi thir hai, tir phia gin nhét véi nén thiy tinh. Lép dién moi thir nhét ¢6 chu
triic hai 16p gbm silic nitrua (46 diy mang dich 14 20 nm) va silic oxit (46 day mang dich 1a 40
nm). Ngoai ra, 16p chic ning thir nhét 13 niobi nitrua (d0 diy mang dich 1a 30 nm) va 16p dién
mdi thit hai 12 silic nitrua bao gdm nhém (d6 day mang dich 1a 30 nm).

Céc 16p nay duoc ling phi bang phuong phap phin xa. Cu thé hon, trong 16p dién moi
fhtr nhét, d8 1éng phu silic nitrua, dich Si— Al 10 % trong luong duoc stt dung. D6i véi khi xa,
hn hop khi gdm argon va nito (argon : nito' = 30 : 70 (scem)) duoc sit dung. Ap sufit trong
thoi gian ling phii 14 0,4 Pa. Ngodi ra, trong 16p dién moi thir nhét, d& ling phu silic oxit, dich
Si duoc str dung. Déi véi khi x4, hdn hop khi gdm argon va oxy (argon : oxy = 30 : 70 (sccm))
duoc st dung. Ap sut trong thoi gian ling phti 13 0,4 Pa.

Pé ling phu ciia 16p chirc ning thr nhét, dich Nb duogc st dung. D6i véi khi xa, hén
hop khi gdm argon va nito (argon : nito = 10 : 20 (scem)) duge st dung. Ap sudt trong thoi
gian lng phii 12 0,25 Pa. Cin uu ¥ ring trong thoi gian 1ing phit 16p chic niing thir nhét, nén
thity tinh khong dugc gia nhiét.

Dé léng phi 16p dién méi this hai, dich Si — Al 10 % trong luong dugc sit dung. DSi véi

khi x&, hén hop khi gdm argon va nito (argon : nito = 30 : 70 (scem)) duoc sir dung. Ap sudt
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trong thdi gian lang phti 13 0,4 Pa.
Nhu d3 mo 3 trén day, tm nhiéu 16p dang mang (dudi day duoc goi 12 “thm nhiéu 16p

dang mang theo Vi du 25”), dugc tao ra.

Vidu26

Theo phuong phép tuong ti véi Vi du 7, thm nhidu 16p dang mang (con dugc goi 1
“tAm nhiéu 16p dang méang theo Vi du 26”) dugc tao ra.

Trong Vi du 26, 49 day ctia cac 16p twong tmg dugc thay d6i tir trudng hop ctia Vidu 7.
Ngodi ra, d6i véi 16p chirc ning thtt nhit, crom nitrua (49 day mang dich 13 10 nm) duoc sir
dung.

P& léng phit ctia 16p chitc ning thir nhét, dich Cr duge sir dung. Déi v6i khi x4, hon
hop khi gdm argon va nito (argon : nito =5 : 25 (sccm)) dugc st dung. Ap suét trong thoi gian
ling phu 12 0,28 Pa. Cén luu ¥ ring trong thdi gian ling phti 16p chitc ning thir nhét, nén thiy

tinh khdng dugc gia nhiét.

Vidu3l

Béng phuong phép sau, mang nhiéu 16p duoc tao thanh trén mot b& mit ctia nén thiy
tinh, va tAm nhiéu 16p dang mang dugc tao ra.

D6i v6i nén thuy tinh, thity tinh voi natri cacbonat ¢ kich thude 100 mm (chiéu doc) x
100 mm (chiéu ngang) x 2,8 mm (d9 day) dugc st dung.

Chu hinh ctia mang nhiéu 16p ndy 1a cAu triic nim 16p gdm 16p dién moi thir ba/lop
chirc nang thir hai/lép chic ning thir nhét16p dién moi thir hai, tir phia gAn nhét véi nén thiyy
tinh.

Lép dién moi thir ba 12 silic nitrua bao gdm nhom (d0 day mang dich 1a 25 nm), 16p

chite ning thi hai 1 ZtNy (40 day mang dich 14 19 nm), 16p dién méi thir nhét 1a silic nitrua
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bao gbm nhoém (d6 day mang dich 1a 91 nm), 16p chirc ning thir nhét 1a ZrNy (36 diy mang
dich 1a 40 nm), va 16p dién méi thir hai 12 silic nitrua bao gdm nhom (d9 day mang dich 1a 38
nm).

Céc 16p ndy dugc ling phit bing phuong phap phin xa. Cu thé hon, dé 1éng phu 16p
dién méi thir ba, dich Si — Al 10 % trong luong duogc st dung. Dbi véi khi xa, hon hop khi
gdm argon va nito (argon : nito= 30 : 70 (scem)) duogc st dung. Ap sudt trong thoi gian ling
phi 12 0,4 Pa.

Pé ling phu ctia 16p chitc ning thir hai, dich Zr duoc sir dung. Déi véi khi xa, hon hop
khi gdm argon va nito (argon : nito = 4,6 : 1 (scem)) dugc sir dung. Ap suéit trong thi gian
léng phii 13 0,26 Pa. Cin luu y ring trong thoi gian lng phit 16p chire ning thr hai, nén thity
tinh dugc gia nhiét dén 300 °C.

P4 Iing phit 16p dién méi thir nhét, dich Si — Al 10 % trong luong duge sit dung. Doi
v6i khi xa, hon hop khi gdm argon va nito (argon : nito = 30 : 70 (sccm)) duoc st dung. Ap
suét trong thoi gian ling phii 13 0,4 Pa.

D& lang phii ctia 16p chite ning thir nhét, dich Zr dugc sit dung. D6i véi khi xa, hdn hop
khi gdm argon va nito (argon : nito = 4,6 : 1 (scem)) duge sit dung. Ap suét trong thoi gian
léng phit 12 0,26 Pa. Cin huu ¥ riing trong thoi gian lng phit 16p chire niing thir nhét, nén thity
tinh dugc gia nhiét dén 300 °C.

Pé léng phui 16p dién m6i thi hai, dich Si— Al 10 % trong lugng duge sir dung. Péi vai
khi x4, hdn hop khi gdm argon va nito (argon : nito = 30 : 70 (sccm)) duoc sir dung. Ap sudt
trong thoi gian lang phu 14 0,4 Pa.

Theo céac quy trinh md ta & trén, tAm nhiéu 16p dang mang (trong phén sau day, duge

goi 1 “thm nhiéu 16p dang mang theo vi du 317) duogc tao ra.

Vidu32va33
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Theo phwong phép twong tw véi Vi du 31, tAm nhiéu 16p dang mang (con duge goi 12
“t4m nhiéu 16p dang mang theo Vi du 32” va “tAm nhiéu 16p dang méang theo Vi du 33”) dugc
taora.

Trong c4c Vi du 32 va 33, d9 day ctia cac 16p twong tmg dugc thay ddi tir truong hop

cua Vidu3l.

Céc Vi du 34 dén 36

Theo phuong phép tuong ty véi Vi du 31, tim nhiéu 16p dang mang (con 1an luot dugc
g0i 1 “tAm nhidu 16p dang mang theo cac Vi du 34 dén 36”) duoc tao ra.

Trong céc Vi du 34 dén 36, do diy ctia cée 16p tuong tmg duoc thay dbi tir trudng hop
cua Vi du 31. Ngoai ra, trong cac Vi du 34 dén 36, trong thoi gian lang phu 16p chirc ning thir
nhét, nén thiy tinh khong dwoc gia nhiét. Ngoai ra, sau khi két thiic viée lang phii ctia 16p dién

méi thit hai, ndn thiy tinh dugc gia nhiét dén 600 °C.

Céc Vidu 37 dén39

Theo phuong phép twong tu véi Vi du 31, thm nhiéu 16p dang mang (con 1an lugt dugc
goi 12 “tAm nhidu 16p dang mang theo céc Vi dy 37 dén 39””) dugc tao ra.

Trong cac Vidu 37 dén 39, d6 day ctia c4c 16p twong ing dugce thay ddi tir truong hop
clia Vi du 31. Ngodi ra, trong cdc Vi dy 37 dén 39, trong thoi gian Iing phi céc 16p bét ky, nén
thily tinh khong duoc gia nhiét. Ngoai ra, cling sau khi ling phii toan bd cac 16p, qua trinh gia

nhiét khong dugc tién hanh.
Vidu4l

Béng phwrong phap sau, mang nhiu 16p dugc tao thanh trén mot bé mit ciia nén thiy

tinh, va tAim nhiéu 16p dang mang dugc tao ra.
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D6i v6i nén thity tinh, thity tinh voi natri cacbonat ¢ kich thude 100 mm (chiéu doc) x
100 mm (chiéu ngang) x 2,8 mm (d9 day) duoc sir dung.

CAu hinh ctia mang nhidu 16p ndy 13 cu triic gdm 16p dién méi thtr ba/lép chitrc ning
thir hai/lop chirc ning thir nhAt16p dién méi thit hai, tir phia gin nhét v6i nén thiy tinh.

Lép dién moi thir ba 14 silic nitrua bao gdm nhdm (dd diy mang dich 1a 28 nm). Lép
chirc ning thir hai 13 bac (d9 day mang dich 14 15,5 nm), va hai 16p gdm 16p hao mon chira
hop kim niken crom (d9 day mang dich 1 1 nm) duoc bd widé o dang béanh kep véi 16p chite
niing thit hai. Lép dién moi thir nhét 14 silic nitrua bao gdm nhom (d0 diy mang dich 14 97,5
nm). Ngoai ra, 16p chirc néng thir nhét 13 ZrNy (d6 diy mang dich 13 25,5 nm), va 16p dién moi
thi hai 12 silic nitrua bao gdm nhém (d6 diy méang dich 13 48 nm).

Céc 16p nay duoc ling phi bing phuong phép phin xa. Cu thé hon, d& ling phu 16p
dién méi thir ba, dich Si — Al 10 % trong lugng duoc st dung. D6i véi khi xa, hdn hop khi
gdm argon v nito (argon : nito = 30 : 70 (scem)) duoge sir dung. Ap sudt trong thoi gian ling
phu 14 0,4 Pa.

Dé Iéng phi 16p chirc niing thit hai, dich Ni - Cr 20 % trong luong va Ag duoc st dung.
Déi v6i khi x4, argon dugc sir dung, Ap sut trong thdi gian ldng phi 14 0,47 Pa.

Pé ling phu 16p dién moi thr nhét, dich Si— Al 10 % trong lugng dugc sir dung. DPéi
v6i khi x4, hdn hop khi gdm argon va nito' (argon : nito = 30 : 70 (sccm)) duge st dung. Ap
suéit trong thoi gian ling phii 14 0,4 Pa.

P4 ling phit ctia 16p chitc ning thi nhit, dich Zr duge sir dung. DSi véi khi xa, hon hop
khi gdm argon va nito (argon : nito = 4,6 : 1 (sccm)) duoc sur dung. Ap suét trong thdi gian
Ing phii 12 0,26 Pa. Cin Iuu ¥ ring trong thoi gian lng phi 16p chirc niing thir nhét, nén thuy
tinh dugc gia nhiét &én 300 °C.

P8 ling phi1 16p dién méi thi hai, dich Si— Al 10 % trong lugng dugc sir dung. Déi véi

khi xa, hdn hop khi gdm argon va nito (argon : nito' =30 : 70 (sccm)) duoc sir dung. Ap suét
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trong thdi gian ling phti 14 0,4 Pa.
Theo cac quy trinh mo t4 & trén, tAm nhidu 16p dang mang (trong phén sau day, dugc

goila “tAm nhiéu 16p dang mang theo vi du 41”’) dugc tao ra.

Vidu42

Theo phuong phép tuong tir véi Vi du 41, tAm nhiéu 16p dang mang (con dugce goi 1a
“tAm nhiéu 16p dang mang theo Vi du 42”) dugc tao ra.

Trong Vi du 42, do day cua céc 16p tuong tmg dugc thay ddi tir truomg hop ctia Vi du
41. Ngodi ra, trong Vi du 42, trong thoi gian ling phti 16p chitc ning thir nhét, nén thiy tinh
khong duoc gia nhiét. Thay vao do, sau khi két thuc viée ling phu toan b cac 16p, nén thiy

tinh duogc gia nhiét dén 600 °C.

Vidu43

Biing phuong phép sau, mang nhidu 16p dugc tao thanh trén mdt bé mat ciia nén thiy
tinh, va tAm nhiéu 16p dang mang duoc tao ra.

D4i v6i nén thiy tinh, thity tinh voi natri cacbonat c6 kich thude 100 mm (chiéu doc) x
100 mm (chidu ngang) x 2,8 mm (d0 day) dugc sir dung.

Céu hinh ctia mang nhiéu 16p ndy 1a cAu tric bbn 16p gdm 16p chirc ning thir hai/lép
chite ning thir nhét/16p dién moi thir hai, tir phia gin nhét véi nén thiy tinh.

Lép chirc nang thir hai 13 indi oxit pha tap thiéc (d6 day mang dich 1a 55 nm). Lép dién
mdi thir nhét 13 silic nitrua bao gdm nhdm (dd diy mang dich 1a 13 nm). Ngoai ra, 16p chic
ning thir nhit 13 ZrNy (d9 day mang dich 1 20 nm), va 16p dién moi thir hai 14 silic nitrua bao
gdm nhém (d6 day dich 1a 54 nm).

Cc 16p ndy dugc ing phit bing phuong phép phiin xa. Cu thé hon, dé léng phi ciia

16p chitc nang thit hai, dich ITO dugc st dung.
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Pé lang phii 16p dién mdi thir nhét, dich Si— Al 10 % trong lugng duoc st dung. DPbi
v6i khi x4, hdn hop khi gdm argon va nito (argon : nito = 30 : 70 (sccm)) dugc sir dung. Ap
suéit trong thoi gian ling phii 13 0,4 Pa.

Dé ling phi ciia 16p chite ning thir nht, dich Zr duoc sir dung. Di v6i khi xa, hon hop
khi gdm argon va nito (argon : nito = 4,6 : 1 (sccm)) duge sir dung. Ap suét trong thdi gian
ling phti 13 0,26 Pa.

Pé lng phit 16p dién moi thir hai, dich Si— Al 10 % trong luong dugc sir dung. Déi véi
khi x4, hdn hop khi gdm argon va nito (argon : nito = 30 : 70 (sccm)) dugc st dung. Ap sut
trong thdi gian léng ph 13 0,4 Pa. Sauk hi ling ph toan b cac 16p, tién hanh qua trinh gia
nhiét & 300 °C trong hai gio.

Theo céac quy trinh md ta & trén, tAm nhiéu 16p dang mang (trong phén sau day, dugc

goi 12 “tAm nhiéu 16p dang mang theo vi dy 43”) dugc tao ra.

Vi du 44

Theo phuong phap twong tir v6i Vi du 43, tAm nhiéu 16p dang mang (con duge goi 1a
“tAm nhidu 16p dang mang theo Vi du 44”) dugc tao ra.

Trong Vi du 44, do day cua céc 16p tuong ing duoc thay ddi tir truong hop ctia Vi du
43. Ngoai ra, trong Vi du 44, d6i v6i 16p dién mbi thir nhét, ZrsNs (d0 day mang dich 1a 5 nm)
duoc st dung. Ngodi ra, trong Vi du 44, sau khi két thic viéc Fing phii toan b cac 16p, nén

thity tinh duoc gia nhiét dén 600 °C.

Vidu51vas2
Theo phuong phép twong tu véi Vi dy 43, thm nhiéu 16p dang mang (con 1an luot duge
goila “tAm nhiéu 16p dang mang theo cac Vidu 51 dén 527) duoc tao ra.

Trong cac Vi du 51 va 52, d0 day cua cac 16p tuong ing duoc thay ddi tir truong hop
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cua Vi du 31. Ngoai ra, trong cac Vi du 51 va 52, trong hén hop khi dugc sir dung trong thoi

gian léng phil 16p chitc ning thir nhét, ty 1¢ gita argon véi nito 1 argon : nito = 6,3 : 1 (sccm).
Trong céc Vi du 51 va 52, frong thdi gian léing phi 16p chitc ning thir nhét, nén thiy

tinh khong dugc gia nhiét. Ngoai ra, cfing sau khi ling phti 16p dién méi thir hai, qua trinh gia

nhiét khong duogc tién hanh.

Vidy53vas4

Theo phuong phép tuong tur véi Vi du 31, tAm nhidu 16p dang mang (con 14n Iuot dugce
goi 12 “tm nhidu 16p dang mang theo cic Vi du 53 dén 54”) duoc tao ra.

Trong cac Vi du 53 va 54, do day cua céc 16p twong tmg duoc thay dbi tir trudmg hop
ctia Vi du 31. Ngoai ra, trong cac Vi du 53 va 54, trong hén hop khi dugc st dung trong thoi
gian léng phit 16p chitc ning th nhét, tj 1€ giita argon véi nito 12 argon : nito=1: 1 (scom).

Trong céc Vi du 53 va 54, trong thoi gian ling phti 16p chitc ning thir nhét, nén thiy
tinh khong dugc gia nhiét. Ngoai ra, cfing sau khi ling phu 16p dién moi thir hai, qué trinh gia

nhiét khong duoc tién hanh.

Vidu55

Béng phuong phép sau, mang nhiéu 16p dugc tao thanh trén mot b mit cia nén thiy
tinh, va tm nhiéu 16p dang mang duoc tao ra.

D4i v6i nén thily tinh, thity tinh voi natri cacbonat ¢6 kich thude 100 mm (chiéu doc) x
100 mm (chiéu ngang) x 2,8 mm (d0 day) duoc st dung.

C4u hinh ctia mang nhiéu 16p ndy 1a chu tric gdm 16p dién méi thir ba/l6p chirc ning
thir hai/lop chirc ning thtr nhiy16p dién moi thir hai, tir phia gin nhit v6i nén thuy tinh. Lép
dién moi thir ba 12 silic nitrua bao gdm nhom (d6 day mang dich 14 40 nm). Lép chic nang thir

hai 13 niobi nitrua (40 diy mang dich 1& 12 nm). Lép dién méi thtt hai 1a silic nitrua bao gdm
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nhom (d9 day méang dich & 80 nm). Ngoai ra, 16p chiic ning thir nhét 13 niobi nitrua (d6 day
mang dich 1a 13 nm), va 16p dién mdi thir hai 12 silic nitrua bao gdm nhém (d6 day dich 1a 35
nm).

Céc 16p nay dugc ling phii bang phuong phéap phiin xa. Cy thé hon, @ ling phu 16p
dién méi thi ba, dich Si— Al 10 % trong luong dugc sir dung. Déi véi khi x4, hon hop khi
g0m argon va nito (argon : nito' = 30 : 70 (sccm)) duge sir dung. Ap suét trong thoi gian ling
phula 0,4 Pa.

D& ling phu ctia 16p chire niing thir hai, dich Nb duoc sir dung. Déi véi khi x4, hon hop
khi gdm argon va nito (argon : nito = 10 : 20 (sccm)) dugce sir dung. Ap suét trong thoi gian
ling phti 13 0,25 Pa.

P& léng phit 16p dién moi thir nhét, dich Si— Al 10 % trong luong duge sit dung. Doi
véi khi xa, hdn hop khi gdm argon va nito (argon : nito = 30 : 70 (sccm)) duoc sir dung. Ap
sufit trong thoi gian ling phit 12 0,4 Pa.

D& ling phi ciia 16p chitc ning thi nhét, dich Nb duoc sit dung. Dbi véi khi xa, hdn
hop khi gdm argon va nito (argon : nito = 10 : 20 (sccm)) duoc sir dung. Ap suét trong thoi
gian lang phi1 14 0,25 Pa. Can luu ¥ ring trong thdi gian ling phi 16p chirc néng thir nhét, nén
thity tinh khong dugce gia nhiét.

D4 léng phu 16p dién mdi thit hai, dich Si— Al 10 % trong luong duoc st dung. bbi véi
khi x4, hdn hop khi gdm argon va nito (argon : nito' = 30 : 70 (sccm)) duoc sir dung. Ap sut
trong thoi gian ling phu 13 0,4 Pa.

Theo céc quy trinh md ta & trén, tAm nhidu 16p dang mang (trong phén sau day, dugc
g0i 14 “tAm nhiéu 16p dang méang theo vi dy 55”) dugc tao ra.

Bang 1, dudi ddy, thé hién cAu hinh va d6 day ctia 16p clia thm nhiéu 16p dang mang
theo céc vi du twong tmng.

Béang 1
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C4u hinh mang
L6p dién moi |Lop chic Lép dién moi
Lép dién moi [Lép chirc ning , ,
Vidu thirnhat (d0 |ning thir nhat [tht hai (49
thit ba (40 day|thir hai (40 day :
daymang  |(d0 day mang |day man
X \ g g
mangnm)  |mangnm)
nm) nm) nm)
1 - - SIAIN@46)  |ZrNx(42) SIAIN(56)
2 - - SIAIN(50)  |ZrNx(38) SIAIN(56)
3 - - SIAIN(30)  |ZrNx(32) SIAIN(56)
4 - - SIAIN(S) ZrNx(30) SIAIN(56)
5 - - SIAIN(S) ZrNx(28) SIAIN(56)
6 - - SIAIN(10)  |ZrNx(25) SiAIN(44)
7 - - SIAIN(48)  |ZrNx(30) SiAIN(60)
8 - - SIAIN(56)  |ZrNx(27) SiAIN(60)
9 - - SIAIN(66)  |ZrNx(22) SIAIN(60)
21 - - SIAIN(35)  |ZrNx(40) SIAIN(59)
22 - - SIAIN(95)  |ZrNx(30) SIAIN(55)
23 - - SIAIN(95)  |ZxNx(30) SIAIN(55)
24 - - SIAIN(30)  |ZrNx(19) SIAIN(20)
SIN(20)+ .
25 - - NDbN(30) SIAIN(30)
Si02(40)
26 - - SIAIN@5)  |CrN(10) SIAIN(62)
31 SIAIN25)  |ZrNx(19) SIAIN(91)  |ZrN«(40) SIAIN(38)
32 SIAIN(155)  |ZrNx(23) SIAIN(86)  |ZrNx(32) SIAIN(30)
33 SIAIN(36)  |ZrNx(25) SIAIN(87,5) |ZrNx(31,5) [SIAIN(37)
34 SIAIN(30)  |ZrN«(23) SIAIN(105) |ZiN«(17) SIAIN(#43)
35 SIAIN(40)  |ZrNx(21) SIAIN(108) |ZrNx(18) SIAIN(44)
36 SIAIN(35)  |ZrNx(9) SIAIN(97)  |Z1N«(17) SIAIN(68)
37 SIAIN(10)  |ZrNx(20) SIAIN(105) |ZiNk(15) SIAIN(55)
38 SIAIN(32) |ZrNx(12) SIAIN(115) |Z1Nx(16) SiAIN(43)
39 SIAIN(59)  |ZrNx(4) SIAINQ77) |Z1Nx(16) SIAIN(47)
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. NiCr(1)/Ag

41 [SIAINES) , SIAIN(97,5) |ZiN«(25,5)  |SIAIN(48)

(15,5)/NiCr(1)
. NiCr(1)/Ag

2 [SIAINES) , SIAIN(104) |ZAN(19)  |SIAIN(41)
(16)NiCx(1)

3 - TTO(S5) SIAIN(I3)  |ZiN(20)  |SIAIN(34)

a4 - ITO(65) ZoNa5)  |ZNG29)  |SIAIN(52)

51 [SIAIN(GS)  |ZiNk(15) SIAINGO) |ZiN(15)  |[SIAIN(15)

52 [SIAIN(4)  [ZeN«(11) SIAINGGO)  |ZiN(11)  |SIAIN(1)

53 [SIAIN(5)  |ZiNk(10) SIAING0) |ZiN(15)  |SIAIN(15)

54 [SIAIN(I0) |ZiN«(12) SIAING6)  |ZIN(10)  |SIAINQ2)

55  |SIAIN@0) |NbN(12) SIAIN(S0) |NBN(13)  |SIAIN(35)

Panh gia
Tiép theo, sir dung tAm nhiéu 16p dang méng theo céc vi du twong g, tién hanh céc

déanh gia sau.

Ty 1§ Zr:N

Str dung tAm nhidu 16p dang mang theo cac Vi du 4 dén 9, 21 dén 24, 34 dén 39, 42 dén
44, va 51 dén 54, ty 18 nguyén t gita Zr va N clia ziricon nitrua ZrNx cAu thanh 16p chitc ning
thtr nhat duoc do bang cach st dung phép do phd tan xa ngugc Rutherford (Rutherford

Backscattering Spectrometry-RBS).

Chi s6 khiic xan va hé sb titk

St dung tAm nhiéu 16p dang mang theo céc vi du tuong Ung, chi s6 khtic xa n & buée
séng 500 nm va hé s tit k & bude séng 1500 nm ctia 16p chire ning thir nhét thu dugc nhu
sau: Déi voi mdi thm moéng, quang phd dugc do bang cach st dung quang phd ké (U-4100 ctia

Hitachi, Ltd.) va théng tin dd phan cuc duge do bang cach sir dung phép do elip quang phd
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(M-2000 ctia J. A. Woollam Co., Inc.). Str dung két qua phd truyén qua, phd phan xa va thong
tin d6 phan cuc thu dugc, tién hanh hiéu chinh trong mé hinh quang hoc, va do d6, xac dinh
duoc chi s6 khiic xan va hé sb titk.

Hé sb truyén 4nh sang nhin thiy Tv va ty 16 hip thu nhiét bic xa mit trdi g

Str dung tAm nhiéu 16p dang mang theo céc vi dy tuong tmg, hé s6 truyén 4nh sing
nhin thdy Tv (%) va ty 16 hip thu nhiét blic xa mit trdi g (%) duge do nhu sau:

Déi v6i mdi thm mong, st dung phd truyén qua do dugc, theo JIS R3106, tinh dugc hé
sb truyén 4nh sang nhin thiy Tv, d¢ phét xa dugc do bang cach sir dung phat xa ké (TSS-5X
ctia Japan Sensor Corporation), va tinh dugc ty 1€ hép thu nhiét birc xa g theo ISO 9050.

Tir hé sb truyén 4nh séng nhin thiy Tv (%) va ty 1¢ hip thu nhiét buc xa g (%) thu
duoc, theo cong thire (1) néu trén, tinh duge do chon loc Se.

Bang 2, dudi déy, thé hién két qua of danh gia thu duge véi tAm nhiéu 16p dang mang
theo céc vi du twong tmg. Tir Bang 2, théy riing 16p chirc ning thir nhét theo cée Vi du 21 dén
26 va 51 dén 55 6 chi s6 khiic xa n & bude séng 500 nm 14 1,2 hodce 16n hon va hé sb titk &
bude séng 1500 nm nho hon 6. Cling da phét hién ra ring 16p chirc ning thir nhét ZNy theo
chc Vidu 1 dn 9, 31 dén 39, va 41 dén 44 c6 chi sb khiic xa n & budce séng 500 nm nhd hon

1,2, va hé s6 tit k & bude séng 1500 nm 16n hon 6.
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Bang 2

Két qua dénh gia

ZrNty 18 Hé s6 Ty 16 hap
Vidu  |giitalép |Chisd . |truyénénh (thunhiét [P chon

chirc nang (khic xan Hesottk sangnhin |bcxag |loc Tv/g

thr nhét thiy Tv (%) (%)
1 - 0,423 8,36 322 23,1 1,39
2 - 0,423 8,36 382 27,0 142
3 - 0,423 8,36 47,0 33,5 1,40
4 0,93 0,723 8,20 31,1 252 1,23
5 0,93 0,723 8,29 342 274 125
6 0,93 0,723 8,20 433 33,0 131
7 0,93 1,19 7,14 32,7 29,5 1,11
8 0,93 1,19 7,14 37,5 32,8 1,14
9 0,93 1,19 7,14 455 39,3 1,16
21 1 1,55 4,57 30,0 28,6 1,05
22 1 1,55 4,57 37,5 35,7 1,05
23 >1 1,73 4 38,1 39,5 0,96
24 >1 1,73 4 45,1 46,4 0,97
25 - 1,73 4,16 353 36,1 0,98
26 - 2,86 4,72 419 43,6 0,96
31 - 0,423 8,36 35,9 23,0 1,56
32 - 0,423 8,36 40,3 25,0 1,61
33 - 0,423 8,36 44,7 26,0 1,72
34 0,93 0,723 8,29 36,7 27,0 1,36
35 0,93 0,723 8,29 40,0 29,0 1,38
36 0,93 0,723 8,20 50,0 38,0 1,32
37 0,93 1,19 7,14 30,9 27,0 1,14
38 0,93 1,19 7,14 40,0 36,0 1,11
39 0,93 1,19 7,14 50,0 44,0 1,14
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41 - 0,423 8,36 53,9 31,0 1,74
42 0,93 0,723 8,27 38,6 24,0 1,61
43 0,93 1,19 7,14 48,7 38,5 1,26
44 0,93 0,723 8,29 39,7 28,8 1,38
51 1 1,55 4,57 322 343 0,94
52 1 1,55 4,57 37.8 37,7 1,00
53 >1 1,73 4 30,3 36,5 0,83
54 >1 1,73 4 38,9 42,2 0,92
55 - 1,73 4,16 38,2 42,4 0,90

FIG 3 thé hién mbi quan hé gitta hé sb truyén 4nh sang nhin thiy Tv (%) va ty 1§ hip
thu nhiét birc xa g (%) thu duge véi tAm nhiéu 16p dang méng theo c4c vi du trong Gmg.

T FIG 3, da phét hién ra ring, dbi véi tAm nhidu 16p dang mang theo céc Vi du 21 dén
26 va 51 dn 55, d6 chon loc Tv/g nhé hon 1,1 (Tv/g < 1,1). Ciing da phat hién ra ring, tAm
nhidu 16p dang mang theo cac Vi du 1 dén 9, 31 dén 39 va 41 dén 44 thoa mén méi quan hé
ndy, nghia 13, d6 chon loc 16n hon hodc bing 1,1 (Tv/g > 1,1), va dugc tao ra véi dic diém

truyén cao va déc tinh chan nhiét m§ man.

Thir nghiém d6 bén

Bang phuong phép sau, sit dung ba loai tAm nhiéu 16p dang mang dé tién hanh thir
nghiém do bén, Tam nhiéu 16p dang mang tuong tmg c6 cAu hinh sau:

TAm nhiéu 16p dang ming A

Nén thuy tinh (100 mm (chiéu doc) x 100 mm (chiéu ngang) x 2,8 mm (d6 day)) +16p
SisN4 (40 nm) + 16p ZrNx (13 nm) + 16p SisNs (58 nm);

TAm nhiéu 16p dang mang B

Nén thiy tinh (2,8 mm) + 16p SisN4 (25 nm) + 16p ZrNx (19 nm) +16p SisN4 (91 nm) +

16p ZtNy (40 nm) + 16p SisNs (38 nm); va
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TAm nhidu 16p dang mang C

Nén thiy tinh (2,8 mm) + 16p SisNs (40 nm) + 16p NiCr (2,5 nm) + 16p Ag (8 nm) +
16p NiCr (2,5 nm) + 16p SisN4 (58 nm).

Trong mdi tim nhiéu 16p dang mang A dén C, cac 16p tuong tmg duge ling phu bing
phuong phép phin xa.

Trong tAm nhidu 16p dang mang A dén C, 16p SisNs dugc ling phii bang céch sir dung
dich Si, va dbi v6i khi xa, sit dung hdn hop khi gdm argon va nito (argon : nito = 70 : 30
(sccm)). Nigodi ra, trong tm nhiéu 16p dang mang A va B, diéu kién ling phit 16p ZrN giéng
v6i trudmg hop ctia Vi dy 1. Ngodi ra, trong tim nhidu 16p dang mang C, diéu kién léng phi
16p NiCr 16p/Ag 16p/NiCr gidng véi trudmg hop cia Vi du 42.

Dbi véi thir nghiém d6 bén, tién hanh hai loai danh gia sau.

Péanh gi4 d6 bén co hoc

Str dung méy thi nghiém Erichsen (mdy thi nghiém doi 494 ctia Erichsen GmbH & Co.
KG) tAm nhiu 16p dang mang duge ngém vao trong nude.

Tiép theo, chit mai mon (Scotch-Brite #7448B cta 3M Japan Limited) dugccho tiép
xtic v&i thm nhidu 16p dang mang & phia mang nhiéu 16p. Chét mai mon c6 kich thude 90 mm
x 40 mm. Trén chit mai mon, dat mot tai trong 324 g, va chit mai mon duoc cho co xat voi
mang nhiéu 16p nay 1000 1An. Sau do, tAm nhiéu 16p dang mang dugc 1y ra, va quan s4t tinh
trang clia mang nhiéu 16p ndy tir phia bé mit bing kinh hién vi quang hoc. Vi tri dugc quan sit
1a ving ¢6 kich thuée S mm x 5 mm & gin tAm cta tAm nhiéu 16p dang mang.

TAm nhidu 16p dang mang trong d6 c6 it hon hodc bang nim vét xude (vét xude cb
chiéu rong 16n hon hodc bang 1 pm) xuét hién trong mang nhiu 16p nay dugc coi la ¢6 do bén
co hoc m§ méan. Ngoai ra, tAm nhiéu 16p dang mang trong d6 c6 s vét xude bang sau hodc
nhidu hon (vét xuéc c6 chidu rong 16n hon hojc bing 1 wm) duge coi la c6 dd bén co hoc

kém.
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Béng 3, dudi ddy, thé hién két qua dénh gia do bén co hoc dbi v6i cac thm nhidu 16p

dang mang A dén C tuong tmg.
Bang 3
Téam nhiéu 16p dang . .
. DPanh gia do bén co hoc
mang
A M§ man
B M§ man
C kém

Tir céc két qué dénh gig, khing dinh dugc ring tim nhiéu 16p dang mang A vaB ¢6 16p
71Ny 1am 16p chitc niing ¢6 do bén co hoc m§ mén hon tAm nhidu 16p dang mang C ¢6 16p bac

lam 16p chirc néng.

Danh gia d bén hoa hoc
P& danh gi4 do bén héa hoc ctia tAm nhidu 16p dang mang A &n C, tién hanh thi

nghiém chéng d md hoi, thir nghiém chiu héa chét, va thir nghiém chiu do dm.

Thir nghiém chéng d6 md héi

Tién hanh thir nghiém chéng d6 md hoi bing cach sir dung phuong phép theo ISO
12870.

PAu tién, md héi nhan tao duge phun vao hdp chira day kin. MBb hoi nhan tao bao gdm
axit lactic 50 g/L va natri clorua 100 g/L. T4m nhidu 16p dang mang A dén C duge dua vao
hop chita ddy kin trong tinh trang tach biét v6i md hdi nhan tao.

Tiép theo, hop chira ddy kin duoc bit kin, va duy tri trong mét ngay trong tinh trang

trong d6 nhiét do bén trong hop chira duoc gift & 55 °C £ 5 °C. Sau d6, thm nhiéu 16p dang
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mang A d&n C duoc 1y ra khoi hop chira day kin, va d4nh gi4 bang mét thuong hinh thirc bén
ngoai.

TAm nhiu 16p dang mang trong d6 khong quan sat thiy sy thoai bién nhu &n mon hogc
bong tréc trong mang nhiéu 16p duoc coi 13 “m§ man” (m§ man vé kha ning chbng d6 md

hoi), va tAm nhiéu 16p dang méang trong d6 quan st thiy c6 su thodi bién duge coi 13 “kém”.

Thir nghiém chiu héa chét

Tién hanh thir nghiém chiu héa chét nhu sau.

Céc tAm nhiéu 16p dang mang tuong mg dugc ngdm vao dung dich NaOH IN ¢23 °C
frong s&u gid. Tiép theo, 1am sach cac tim nhidu 16p dang mang nay bing nude tinh khiét, va
ngam trong dung dich HCI 1IN ¢ 23 °C trong séu gid. Sau d6, lam sach cac tAm nhiéu 16p dang
mang ndy bang nuéc tinh khiét, va danh gi4 bing mét thuong hinh thirc bén ngoai.

TAm nhiéu 16p dang mang trong d6 khong quan st thy su thoai bién nhur &n mon hogc
bong tréc trong mang nhiéu 16p duge coi 14 “m§ mén” (m§ man vé kha ning chiu héa chét),

va thm nhiéu 16p dang mang trong d6 quan sat thiy c6 su thoai bién dugc coi 1a “kém”.

Thir nghiém chiu d 4m

Tién hanh thir nghiém chiu do 4m nhu sau.

Céc tAm nhiéu 16p dang mang tuong tmg duogc gitt trong hai tuan trong mAy thi nghiém
¢6 nhiét do va do 4m khong ddi (KCH-1000 ctia Tokyo Rikakikai Co., Ltd.) dugc dit & nhiét
6 60 °C va dd 4m bing 95% d0 4m twong dbi. Sau d6, 4y cac tim nhiu 16p dang mang niy
ra, va dénh gi4 bang mét thudng hinh thirc bén ngoai.

TAm nhiéu 16p dang mang, trong d6 quan sét thy c6 it hon hodc bang diém (diém mau
tring) trén mdi 10 cm?bé mt ciia mang nhiu 16p, duoc coi 1 “my min” (my mén vé kha

nang chiu 4o 4m)” va tm nhidu 16p dang mang khong phai c6 dic diém trén duoc coi 1
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“kém”.

Béng 4, dudi day, thé hién két qua danh gi4 do bén héa hoc dbi véi cée thm nhiu 16p
dang mang A dén C tuong tng.

Béang 4

TAmnhidu [Pénh gia do bén héa hoc
16p dang  |Thirnghiém chéng d6 |Thir nghiém chjuhéa |Thir nghiém chiu do
mang md héi chét &m
A M§ man M§ man My mén
B M§ mén M§ mén My man
C kém My§ mén kém

Tir cac két qua d4nh gi4, khing dinh duoc ring tAm nhiéu 16p dang mang A va B ¢6 16p
71N 1am 16p chitc ning c6 do bén héa hoc m§ man hon tAm nhiéu 16p dang mang C c6 16p

bac lam 16p chirc nang.

Vidu 56

Béng phuong phép sau, mang nhidu 16p dugc tao thanh trén mot bé mit ctia nén thiy
tinh, va tAm nhiéu 16p dang mang dugc tao ra.

Déi v6i nén thiy tinh, thity tinh voi natri cacbonat c6 kich thude 100 mm (chiéu doc) x
100 mm (chiéu ngang) x 2,8 mm (d9 day) dugc st dung.

CAu hinh ctia mang nhiéu 16p nay 1a cu triic gdm 16p dién mai thir ba (26m ving phia
trén)/16p chirc ning thir hai/lép chitc nang thir nhét (gdm ving phia trén)/16p dién méi thir hai,
tir phia gin nhét vé6i nén thuy tinh.

Céc 16p ndy dugc léng pht bing phuong phép phiin xa.

Lép chirc ning thir nhét 1 ZNy (d6 day mang 13 20 nm) va 16p chiic ning thir hai 1a
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71Ny (40 day mang 1421 nm).

D& ling phii ctia 16p chirc nang thir nhét va thtr hai, dich Zr duogc st dung. Déi v6i khi
x4, hdn hop khi gdm argon vA nito (argon : nito = 4,6 : 1 (sccm)) dugc st dung. Ap suft trong
thoi gian ling phit 13 0,26 Pa. Can Iuu  ring trong thoi gian lng phu 16p chire ning bt k3,
nén thily tinh khong duoc gia nhiét.

Lép dién moi thir nhét 13 silic nitrua bao gdm nhom (46 day mang 12 80 nm) ¢6 ving
phén trén (d6 day mang 1a 10 nm) duge chu thanh tir ZrNy (x > 1,2). Lép dién moi thit hai 12
silic nitrua bao gbm nhém (d6 day mang 13 80 nm). Lép dién méi thir ba 12 silic nitrua bao
g6m nhém (d6 day mang 13 25 nm) ¢6 ving phén trén (40 diy mang 13 5 nm) duoc cAu thanh
tr ZiNx (x> 1,2).

D8 Iéng phu ctia 16p dién moi thir nhét, tién hinh quy trinh hai giai doan nhu sau:

DAu tién, sit dung dich Si — Al 10 % trong luong, @ ling phi mang silic nitrua bao
gdm nhom. Déi véi khi x4, hén hop khi gdm argon va nito (argon : nito = 30 : 70 (sccm))
duoc st dung. Ap suét trong thi gian Iéng phii 13 0,4 Pa.

Tiép theo, trén méng silic nitrua bao gdm nh6m, vimg phén trén duge léng ph. Pé ling
phti ctia vimg phan trén, dich Zr duge sir dung. D6i véi khi x4, khi nito (100 sccm) duge st
dung. Ap suét trong thoi gian lang phti 13 0,5 Pa.

Viéc lang phi 16p dién mdi thir ba duge tién hanh theo cach tuong tw nhu nhur trén.

Lép dién mdi thit hai duoc ling phti bang cach sir dung dich Si— Al 10 % trong luong.
Déi vé6i khi x4, hdn hop khi gdm argon v nito (argon : nito = 30 : 70 (scem)) duoce sir dung.
Ap suét trong thoi gian ling phit 2 0,4 Pa.

Theo cac quy trinh md ta & trén, tAm nhiéu 16p dang mang (trong phén sau day, dqqc

goi 12 “tAm nhiéu 16p dang mang theo vi dy 56”) dugc tao ra.

Vidu57va 58
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Theo phuong phép tuong tw véi Vi du 56, tAm nhiéu 16p dang mang (con duge goi 13
“thm nhidu 16p dang mang theo Vi du 57 va “thm nhiéu 16p dang méng theo Vi du 58”) dugc
taora.

Trong cac Vi du 57 va 58, d6 day cua céc 16p twong tmg duoc thay ddi tir truong hop

cua Vi du 56.

Vidu59

Bing phuong phép sau, mang nhiéu 16p dugc tao thanh trén mdt b& mit clia nén thity
tinh, va tAm nhiéu 16p dang mang duoc tao ra.

D4i v6i nén thily tinh, thiy tinh voi natri cacbonat c¢6 kich thude 100 mm (chidu doc) x
100 mm (chiu ngang) x 2,8 mm (d0 day) duoc sir dung.

Céu hinh ctia mang nhiéu 16p ndy 14 cAu tric gdm 16p dién moi thir ba/lép chirc ning
fhir hai/lép chire néing thir nhit (gdm ving phia trén)/16p dién moi thir hai, tir phia gin nhét véi
nén thiy tinh.

Céc 16p ndy dugc ling phit bing phwong phap phun xa.

L6p chirc nang thir nhét 13 ZrNx (@6 day mang 13 13 nm) va 16p chiic ning thir hai 1a
71Ny (d6 day mang [a 15 nm).

Pé ling phit cita 16p chitc nng thir nhét va thit hai, dich Zr duoc st dung. Ddi véi khi
x4, hdn hop khi gdm argon va nito (argon : nito =4,6 : 1 (sccm)) duge sir dung. Ap sut trong
thoi gian lng phi 12 0,26 Pa. Cin luu ¥ réng trong thoi gian ling phi 16p chitc ning bit ky,
nén thiy tinh khéng dugc gia nhiét.

Lép dién moi thir nhét 13 silic nitrua bao gdm nhom (40 ddy mang 12 96 nm) c6 ving
phén trén (d6 diy mang 1a 5 nm) dugc cAu thanh tir NbNx. Lép dién mdi thir hai 12 silic nitrua
bao gdbm nhém (d9 diy mang 1a 42 nm). Lép dién méi thir hai 14 silic nitrua bao gdm nhém

(dd day mang 13 10 nm).
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Dé léng phu ctia 16p dién moi thir nhét, tién hanh quy trinh hai giai doan nhu sau:

Dau tién, str dung dich Si — Al 10 % trong luong, d8 1ing pht mang silic nitrua bao
gdm nhém. D4i véi khi xa, hén hop khi gdm argon va nito (argon : nito = 30 : 70 (sccm))
duoc st dung. Ap suét trong thi gian lang phi 12 0,4 Pa.

Tiép theo, trén méng silic nitrua bao gdm nhdm, viing phén trén duoc léng phi. Dé ling
phu ciia ving phén trén, dich Nb dugc sit dung. Dbi vé6i khi xa, khi nito (80 scem) duge st
dung. Ap suét trong thoi gian ling phti 13 0.4 Pa.

L6p dién moi thtr hai va thir ba dugc léng pht bang cach str dung dich Si— Al 10 %
trong luong. Dbi véi khi x4, hdn hop khi gdm argon va nito (argon : nito = 30 : 70 (scem))
duoc sit dung. Ap suét trong thoi gian lang phi 13 0,4 Pa.

Theo cac quy trinh md ta & trén, tAm nhiéu 16p dang mang (trong phén sau day, dugc

2oi 13 “t4m nhiéu 16p dang mang theo vi du 59”) dugc tao ra.

Vidu60

Theo phuong phép tuong tw véi Vi du 59, tAm nhiéu 16p dang mang (con dugc goi 1
“tAm nhiéu 16p dang mang theo Vi du 60”) dugc tao ra.

Trong Vi du 60, d6 day cua céc 16p tuong tmg dugc thay d6i tir trudng hop ctia Vi du
59.
Vidu61

Theo phuong phap tuong tir v6i Vi du 56, thm nhiéu 16p dang mang (con duogc goi 1a
“tAm nhiéu 16p dang mang theo Vi du 61”) dugc tao ra.

Trong Vi du 61, vimg phén trén ciia 16p dién méi thir nhit va ving phén trén ctia 16p
dién moi thir ba 14 TiNx. Ngodi ra, trong Vi du 61, d0 day ctia cac 16p twong Gmg dugc thay ddi
tir truong hop ctia Vi du 56.

P4 Tng phit ctia ving phén trén cita 16p dién moi thir nhét, dich Ti duoc sir dung. DOi
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v6i khi x4, khi nito (80 sccm) duoc st dung. Ap sudt trong thdi gian ling phi 12 0,4 Pa.

Ving phin trén ctia 16p dién méi thir ba ciing duge ling phu bang cach sir dung
phuong phép twong tir v6i phwong phép néu trén.
Vidu 62

Theo phuong phép tuong tw v6i Vi du 61, thm nhiéu 16p dang mang (con dugc goi 1a
“tAm nhiéu 16p dang mang theo Vi du 62”) dugc tao ra.

Trong Vi du 62, 6 day ctia cac 16p twong img dugc thay ddi tir trudmg hop ctia Vi du
61.

Vidu 63

Theo phuong phap tuong tu véi Vi du 61, thm nhidu 16p dang mang (con dugc goi 12
“thm nhiéu 16p dang mang theo Vi du 63”) dugc tao ra.

Trong Vi du 63, d& lng phi ciia vimg phén trén cita 16p dién moi thir nhét va ving
phén trén cta 16p dién mdi thir ba, dich Ti dugc st dung. Dbi véi khi x4, hdn hop khi gdm
argon VA nito (argon : nito =40 : 7 (sccm)) duoc st dung. Ap suit trong thdi gian ling ph 13
0,4 Pa. Ngoai ra, trong Vi du 63, d) dy cta céc 16p tuong tmg dugc thay dbi tir truomg hop
cua Vidu 61.

Vidu 64

Theo phuong phép twong tu v6i Vi du 63, tm nhiéu 16p dang mang (con duge goi 1
“tAm nhiéu 16p dang mang theo Vi du 64”) duogc tao ra.

Trong Vi du 64, d6 day ciia céc 16p tuong ing dugc thay dbi tir trudmg hop cua Vi du
63.

Céc Vi du 65 dén 67

Céc thm nhiéu 16p dang méng theo cac Vi du 65 dén 67 duoc tao ra theo phuong phép

14n luot twong tur v6i phuong phép tao ra tAm nhiéu 16p dang mang theo cac Vi du 37 dén 39.

Béng 5, dudi day, thé hién céu hinh va do day cia 16p cla tAm nhiéu 16p dang mang
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theo cac vi dy tuong tmg.
Bang 5
CAu hinh mang
Ldp chirc Lop chie  |Lop dién
Lép dién moi thi P Lép dién méi thix P Pk
Vidu néng thir , nang thir  |moi thir hai
ba (d9 day mang nhat (46 day mang ,
hai (d6 day nhét (d6 day|(do day
nm) nm)
mang nm) mang nm) |mang nm)
SiAIN (25) + ving SIAIN (80) + ving
56 |phAntrénZiNx  |ZriNk(21)  |phan trén ZNx 7Nk (20)  |SIAIN (63)
x>1,2)(5) (x>1,2)(10)
SiAIN (4) + vung SiAIN (5) + vung
57 |phnténZiNx  |ZfN(13)  |phin trén ZiN, ZiN, (13)  |SiAIN (30)
x>1,2)(8) x>1,2)(10)
SiAIN (45) + ving SiAIN (105) + ving
58 |phAntrénZiNx  |ZrNk(18) |phan trén ZrNx ZrNk (18)  [SiAIN (45)
x>1,2) (5) (x>1,2) (10)
_ SiAIN (96) + viing _
59 |SiAIN (10) ZiNK(15) , ZiNc (13)  [SiAIN (42)
phan trén NbNx (5)
SiAIN (96) + ving _
60 |SIAIN(5) ZiNK(12) . ZiN, (13)  |SiAIN (45)
phan trén NbNx (5)
SiAIN (45) + ving SiAIN (105) + ving .
61 , ZN(18) . ZiN, (18)  |SiAIN (47)
phén trén TiNk (4,6) phén trén TiNx (4,6)
SiAIN (58) + ving SiAIN (104) + ving _
62 . ZiN(16) . ZiN, (16)  |SIAIN (57)
phén trén TiNk (4,6) phén trén TilNx (4,6)
SiAIN (28) + ving SiAIN (99) + ving _
63 . ZiN(19) . . 7N (22) |SiAIN (39)
phéan trén TiNk (2,5) phén trén TiNx (2,5)
SIAIN (53) + ving SiAIN (105) + viing _
64 . Z1N(20) . . ZiIN(7)  |SIAIN (65)
phin trén TiNk (2,5) phén trén TiNk (2,5)
65 |SiAIN (10) ZiNx(20)  [SiAIN (105) 72Nk (15)  |SIAIN (55)
66 [SIAIN (32) ZIN(12)  [SiAIN (115) 7Nk (16)  |SIAIN (43)
67 |SIAIN (59) ZIN(4)  [SIAIN (277) ZiN, (16) [SiAIN (47)
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Panh gia cac dic diém tuong tng

Tiép theo, sir dung tim nhiéu 16p dang mang theo céc Vi du 56 dén 67, bing phuong
phap néu trén, tién hanh d4nh gi ty 18 Zr:N, chi s6 khtic xa n, hé sb ttk, hé sb truyén anh sing
nhin thdy Tv, ty 18 hép thu nhiét birc xa mit trdi g, va do chon loc.

Bang 6, dudi day, thé hién két qua danh gid toan bd tAm nhiéu 16p dang mang Bang 6

Bang 6

Két qua dénh gid

Ty 18 Zr:N Chi s N Hésdtruyén [Ty 18 hap thu
Vidu |cualdp Kt xa H¢ so tat anh sangnhin  |[nhiétbicxa [P chonloc

chirc ning Tk thay mt troi Tv/g

thirnhdt | Tv (%) g (%)
56 1,02 1,06 7,88 30,6 26,0 1,18
57 1,02 1,06 7,88 34,9 30,1 1,16
58 1,02 1,06 7,88 374 31,0 1,21
59 1,1 7,01 36,6 31,1 1,18
60 1,1 7,01 40,0 34,6 1,16
61 1,07 7.4 33,1 27,1 1,22
62 1,07 74 37,7 29,0 1,30
63 1,14 6,7 32,5 27.9 1,16
64 1,14 6,7 47,7 34,7 1,37
65 0,93 1,19 7,14 30,9 27,0 1,14
66 0,93 1,19 7,14 40,0 36,0 1,11
67 0,93 1,19 7,14 50,0 44.0 1,14

Nhur duge thé hién trong Bang 6, d0 chon loc ctia cac tAm nhiéu 16p dang mang theo

céc Vi du 56 dén 67 dugc x4c dinh 14 16n hon 1,1. Theo cach nay, da phat hién ra ring thm
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nhiéu 16p dang méng theo cac Vi du 56 dn 67 duoc tao ra c6 dic diém truyén cao va dc tinh

chén nhiét my man.

Dénh gia chi s6 dinh hudng P

Tiép theo, dbi véi cac tAm nhiéu 16p dang mang theo cac Vi dy 56 dén 67, tién hanh
dénh gia chi s dinh hudng P, duge xéc dinh nhu trén.

P&i véi phd nhidu xa tia X trong mit phing, st dung phép do ddi véi 16p chirc ning
thr nhit, hé XRD trong mit phing (ATX-G cua Rigaku Corporation, véi ngudn birc xa
CuKa).

Diéu kién do nhu sau:

Tia CuKa. duoc tach ra bang guong dang mang nhiéu 16p;

Viéc quét duge tién hanh xung quanh truc 2y /¢ theo hudng trong mat phing véi goc
t6i khong ddi;

gbct6ila 0,5 do; va

gbc phan ky cua tia X theo hudng trong mat phing 14 0,5 d6 (gi6i han boi khe).

Déi véi cac tAm nhidu 16p dang mang trong tmg, tir két qua s do phd nhiéu xa tia X
trong mat phéng thu duge nhu trén, tinh duge chi s6 dinh huéng P bang cach sir dung cong
thire (3), néu trén.

Bang 7, dudi day, thé hién chi s6 dinh huéng P thu duge dbi véi céc tAm nhiéu 16p dang

mang tuong tmg theo cac Vi du 56 dén 67.
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Bang 7
Vidy Chi s6 dinh huéng P
56 32,3

57 32,3

58 32,3

59 5,35

60 535

61 2,75

62 2,75

63 2,32

64 2,32

65 1,35

66 1,35

67 1,35

Tir Bang 7, d4 phét hién ra ring ddi v6i tAm nhiéu 16p dang mang theo cac Vi du 65
dén 67, trong d6 cac 16p dién moi thir nhét khong c6 ving phan trén dugc cau thanh tir vét lidu
cai thién do két tinh, chi sb dinh hudng P bing khoang 1,35, 1a khong 16n. Cling da phét hi¢n
ra ring ddi vdi tim nhidu 16p dang mang theo céc Vi dy 56 dén 64, trong d6 c4c 16p dién moi
thir nhét c6 ving phén trén cAu thanh tir vat liéu cai thién do két tinh, chi s& dinh huéng P it
nhét 12 16n hon hai.

FIG. 4 thé hién kbt qua do phd nhidu xa tia X trong mét phiing ddi véi cac 16p chie
néng thir nhét thu duoc tir tim nhidu 16p dang mang theo céc Vi du 56 va 65.

T FIG 4, da phat hién ra ring trong tAm nhiéu 16p dang mang theo Vi du 56, so vé6i
thm nhidu 16p dang mang theo Vi du 65, cudng do dinh ctia huéng miit phing (220) ctia ZiNx

tang 1én mdt cach dang Ké.
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Theo céch nay, di khing dinh duoc ring bing céch sir dung I6p dién mdi thir nht c6
viing phin trén duoc cAu thanh tir vit lidu cai thién do két tinh, d0 két tinh ctia 16p chirc ning

thir nhét duoc gia ting.

Panh gié khac

Str dung thm nhidu 16p dang mang theo Vi dy 56, tién hinh danh gi4 d6 bén co hoc,
dAnh gia d6 bén héa hoc, thir nghiém chéng db md héi, thir nghiém chiu héa cht, va thir
nghiém chiu d dm.

- Két qué clia c4c thir nghiém 13, dbi véi tAm nhidu 16p dang mang theo Vi du 56, trong

tAt ca cac thir nghiém, déu thu dugce két qua m§ man.

Don sang ché nay dua trén va yéu cAu huong quyén uu tién tir cac don uu tién Nhét
Bén sb 2015-118546 ndp ngay 11 thang Sau 2015 va s6 2016-13322 ndp ngiy 27 thang Giéng

2016, toan bd ndi dung ctia cac don uu tién nay duoc két hop tham khéo & day.

Danh sach ky hiéu céc s6 chi dén

100  tAm nhidu 16p dang mang thir nhét
110  nén trong subt

112 bé mit thir nhét

114  bé mit thir hai

120  mang nhidu 16p

122 16p dién méi thir nhat

125 16p mim tinh thé thir nhAt

130 16p chirc nang thir nhit

132 16p hao mon thir nhét

135  16p dién moi thit hai
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145

200

210

212

214

220

222

230

235

240

245

250

255
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16p trén cung

phén thir nhét

tAm nhiéu 16p dang mang thit hai
nén trong sudt

bé mit thir nhét

bé& mit thi hai

mang nhiéu 16p

16p dién moi thir nhat
16p chirc ning thir nhat
16p dién méi thix hai
16p trén cung

phn thir nhit

16p dién moi thir ba

16p chirc néng thir hai
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YEU CAUBAO HQ

1. TAm nhiéu 16p dang mang bao gdm nén trong subt; va mang nhiéu 16p duoc bb trf trén nén
trong sudt ndy,

trong d6 mang nhidu 16p ndy c6 mot 16p chite ning hodc hai hoc nhiéu 16p chtic nang,

trong d6 méang nhiéu 16p ny c6 phn thir nhét, phén thir nhét ndy bao gdm céc phén
theo thi tu lién tiép, duoc bd tri nhur sau: 16p dién moi thir nhét, 16p chie ning thit nhit & trén
hodc & phia trén 16p dién moi thir nhét, va 16p dién mdi thir hai & trén hodc & phia trén 16p chirc
ning thir nhét, va 16p chitc ning thir nhét 13 16p chitc ning & vi tri xa nhét tinh tix nén trong
subt trong s& mot 16p chirc ning hoc hai hogic nhidu 16p chirc niing,

trong d6 16p chirc ning thir nhét chita ziricon nitrua ZrNx,

trong d6 16p chirc nang thir nhét c6 chi s6 khic xa n & budc séng 500 nm nhé hon 1,2,
va hé sb titk & bude séng 1500 nm 16n hon 6,

trong d6 trong tm nhidu 16p dang mang, d6 chon loc Se duoc biéu thi bang Tv/g, trong
d6 Tv (%) 1a hé s truyén 4nh sing nhin thiy duoc do tir phia nén trong sudt hudng vé 16p
ngoai cling clia mang nhiéu 16p, va g (%) 1 ty 1 hip thu nhiét bic xa mit trdi, thda mén

1,1 <Se,va

trong d6 16p chirc néng thir nht ¢6 chi s dinh huéng P dugc biéu thi bang

_ Max[I5(111), 15(200), I5(220)]
 Min[Is(111), 5(200), I5(220)]’

14 16n hon ho#c bang hai,

trong d6 Max[a,b,c] 12 tri s6 ti da ctia a dén ¢, va Min[a,b,c] 13 trj sb i thiéu cia a dén
c,va

Is(111), Is(200) va Is(220) duoc lay tir cudng d6 dinh 1(111), 1200) va 1(220) theo
huong mit phing (111), (200) va (220) thu duge bing phd nhidu xa tia X trong mét phing dbi

v6i 16p chirc néng thir nhét, 1an luot sir dung
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Is(111) =1(111)/99,
Is(200) =1(200)/85, va
Is(220) = 1(220)/48.
2. TAm nhiéu 16p dang mang theo didm 1, trong d6 hé sb truyén &nh sang nhin thiy Tv (%) 16n

hon 30%.

3. TAm nhiéu 16p dang mang theo diém 1 hoc 2, trong d6 ty 1& hip thu nhit birc xa mit trdi g

(%) nho hon 50%.

4. TAm nhidu 16p dang mang theo didm bét ky trong s cac diém tir 1 dén 3, trong d6 trong

ziricon nitrua ZrN,, X nim trong khoang tr 0,9 <x < 1,0.

5. TAm nhiéu 16p dang mang theo diém bt ky trong sb céc diém tix 1 dn 4, trong d6 16p dién
méi thir nhét va theo cach khac hoidc 16p dién mdi thi hai bao gém it nhit mot vat liéu duoc
lua chon tir nhém bao gém silic nitrua, silic nitrua bao gém nhdm, va silic nitrua bao gém

ziricon.

6. Tém nhidu 16p dang mang theo diém bét k¥ trong s6 cac diém tir 1 dén 5, trong d6 16p dién
méi thir nhit va theo cach khac hodc 16p dién méi thir hai bao gdm it nhat mdt vt liéu dugc
lua chon tir nhém bao gdm indi thiéc oxit (ITO), thiéc oxit, titan oxit, ziricon oxit, kém oxit, va

ziricon nitrua Zr3Na.
7. TAm nhiéu 16p dang mang theo didm bét ky trong sb cac diém tir 1 dén 6, trong d6 mang

nhiéu 16p nay con bao gdm 16p chitc néng thir hai dugc bd trf ghn v6i nén trong sudt hon 16p

chirc ndng thir nhit, va trong d6 16p chirc ning thir hai bao gdm indi thiéc oxit (TO), bac hodc
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ziricon nitrua ZrNx.

8. TAm nhidu 16p dang mang theo diém bat ky trong sb cac diém tir 1 dén 7, trong d6 ving
trong 16p dién mbi thir nhét tiép xtic v6i 16p chite ning thr nhit bao gdm vat liéu 1a vat liéu bat
ky trong s ziricon nitrua ZrN, trong d6 x > 1,2, niobi nitrua NbNx trong d6 x > 1 va titan

nitrua TiNy trong d6 0,9 <x < 1,1 hodc x> 1,2.

9. TAm nhiéu 16p dang mang theo didm bét ky trong sb cac diém tir 1 dén 8, trong d6 nén trong

subt 13 nén thiy tinh.

10. TAm nhiéu 16p dang mang theo didm bét ky trong sb cac didm tr 1 dén 9, trong d6 tAm

nhiéu 16p dang mang c6 dang mang.
11. Kinh dén nhiéu 16p bao gbm tim kinh thir nhét; va thm kinh thur hai duoc gén két véi tAm

kinh thir nhit théng qua mang trung gian, trong d6 tim kinh thtr nhét hogc tAm kinh thir hai

bao gdm tAm nhiéu 16p dang mang theo diém 10.
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FIG. 4
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