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(57) Séang ché dé cap dén bo cam ung cham dién dung bao gbm hai 16p cam tmg. Mbi 16p
cam ung co cac dai cam ung, moi trong s6 chung duoc cdu thanh tir cac bd phén cam tmg
duoge két ndi theo day. Mot dau cia mdi dai cam tng duoc bd tri diém tiép xic. Mdi dai
cam tng c6 day. Mdi day két ndi dién téi mot trong cac diém tiép xuc va dai cia cac bd
phan cam tng. L6p cach dién trong sudt duge bé tri giita hai 16p cam tng. Hai nhom dai
cam Ung trén hai 16p cam mg dan xen v6i nhau dé tao thanh ma tran cam tng.
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Linh vwe k¥ thuit dwge de cip
Sang ché dé cip den cdc bd cam Gng cham, cu thé 1a dé cip dén két cau

bén trong ciia bd cam tng cham dién dung trong sudt.

Tinh trang k§y thuit ciia sing ché

Panen cham trong sudt thong thuong duoc cAu thanh tr bd cam ung cham
trong sudt va chét nén trong subt. Bo cam {rmg cham chang han nhu b cam ung
cham dién dung co6 céac dién cuc cam tng cham duoc bd tri trong vung nhin théy
duoc ciia panen cham va mdi dién cuc cam tmg cham duoc két ndi dién véi cac
diém tiép xuc hodc cic diy trong ving mo bién. Két qua 1a, cac tin hiéu cham twr
cic dién cuc cam Ung cham c6 thé duge gui to1 bd xtr 1y tin hiéu. Nhu da duoc
biét dén rong rai, panen cham dwoc bd trf bén ngodi man hinh dé déng vai tro 1a
thiét bi dAu vao phai c6 hé sb truyén rat tot d& ngin nglra 4nh huong dén kha
ning nhin cua hinh dnh dugce thé hién trén man hinh. Do d6, hau hét cic bd cam
tmg cham dwoc 1am bang céc mang oxit indi thiéc (ITO) trong sudt, trén d6 cac
dién cuc cam ung cham va céc duong tin hiéu ctia chiing dugc tao ra. Tuy nhién,
cac san phim dién tir hién nay co6 xu hudng nho gon va chinh xéc, do do cac
dién cyc cdm g cham va cac duong tin hiéu c6 kich thuéc ngay mot nho hon.
Cac dién cuc cdm tng ITO duge thu hep va cdc duong tin hiéu s& ting tro khéng
lam suy yéu cac tin hiéu. Piéu nay lam bét loi cho viéc truyén tin hiéu. Theo do,
vén dé nghiém trong ddi véi cac panen cham c6 kich thuéc 16n 1a kho c6 thé giai

quyét.

Ban chit k§ thuit cia sang ché
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Muc dich cta sang ché 1a d& xudt két ciu duoc cai thién cua bd cam ung
cham dién dung trong subt, ma cung cap cic day c6 kich thudc nanomet véi kha
ning din dién cao dé giam mot cach hiéu qua dién tré phing cua cdc dai cam
g cham. Diéu nay c6 thé giup tdng cuong dd nhay cua thao tic cham va hiéu
suét truyén cua cac tin hiéu cham.

Mot muc dich khac cua sang ché 1a d& xuit bd cam ung cham dién dung
trong sudt thich hop cho cdc man hinh ¢& 16n, ma céc dai cam ung cua nd co
dién trd phéng thép va dd nhay cao dbi véi thao tdc cham. N6 co hiéu suét
truyén t6t dé giam do suy giam ciia cac tin hidu cham. Diéu nay 12 ¢ vu diém
cho viéc thiét ké cac panen cham c6 kich thuée 16n.

Pé dat dwgc muc dich néu trén, bd cam ung cham dién dung trong sudt
cta sang ché bao gdm 16p cam ung thir nhit trong sudt, 16p cadm ung thtr hai
trong sudt va 16p cach dién trong sudt. Lép cam tmg tht nhit c6 céc dai cam
ting thir nhat. M3i dai cam tng thir nhét dugc ciu thanh tir cdc bd cam tng thir
nhét dugc két néi theo ddy theo hudng thir nhit. Mot dau ctia mdi dai cam ung
tht nhat duge bd tri diém tiép xtc thir nhit. M3i dai cam tng thit nhit c6 day
thir nhit doc theo huéng thir nhat. M3i dy thir nhat két néi dién t6i mot trong
cac diém tiép xtc thir nhat va dai cua cdc bd cam tng thir nhat. Loép cam ing thi
hai trong sudt c6 cac dai cam tmg thir hai. Mdi dai cam ung tha hai dugc cu
thanh tr cac bd cam tmg thtt hai dugc két ndi theo ddy theo hudng thir hai. Mot
dau ctia mdi dai cam tng thir hai duge bd trf diém tiép xtc tht hai. M3i dai cam
ting thtt hai c6 day thtr nhat doc theo huéng thi hai. Mdi day tht hai két ndi
dién téi mot trong cac diém tiép xuc thi hai va dai cta cc bd cam ung thi hai.
L6p cach dién trong subt duwoe bd tri gifta 16p cam tmg thi nhét va 1ép cam Gng

thtt hai @& phén tach cach dién hai 16p cam tng. Cac dai cam tng thir nhét dan
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xen v6i cac dai cdm tmg thit hai dé khién cic bd cam Gng thir nhat va cic bd
cam tg thir hai c6 su sip xép bd sung twong tmg dé tao nén ma trin cam ung
c6 hinh dang luéi. Mbi trong sb cac didm tiép xtc thir nhat va tht hai duoc két
ndi t6i day tin hiéu dé gui di cac tin hidu cham tir cac 16p cam ung.

Mbi trong s6 cic 16p cam tmg thir nhat va thi hai 12 mang dan dién véi hé
$6 truyén va duge lam béng oxit kim loai hoac graphen. Oxit kim loai 1a oxit
indi thiéc, oxit indi kém, oxit nhém kém hoic oxit antimon thiéc.

Dién tré suat clia mdi trong s§ ddy thir nhat va day tht hai 1a dui 8x107°
Q-m. Mbi trong s6 diy th@ nhit va tht hai duoc lam bang vang, bac, ddng,
nhom, molypden, niken hodc hop kim cua chung. Do rong ctia mdi trong s6 day

tht nhat va day tht hai 1 nho hon 25um, t6t hon 1 nhé hon Spm.

M5 ta van tit cic hinh vé

Fig.1 hinh v& so lugc vé két cAu ép theo phuong 4n tht nhét ctia by cam
{mg cham cta sang ché;

Fig.2 13 hinh chiéu tir trén theo phwong 4n th& nhét ctia bd cam ung cham
clia sang ché;

Fig.3 12 hinh chiéu tir duéi theo phuong 4n thir nhit ctia bd cam ung cham
ctia sang ché;

Fig.4 13 hinh chiéu bang cta 16p cam g th& nhét theo phuong 4n thi
nhit cia bd cam mg cham ctia sang ché;

Fig.5 1a hinh chiéu bang ctia 16p cam tmg th hai theo phuong 4n tht nhit
cta bd cam tng cham cua sang ché;

Fig.6 1a hinh chiéu bang cta 16p cim tmg thir hai theo phwong 4n thit hai
cua by cam tmg cham cta sang ché, ma thé hién cac day luon song;

Fig.7 12 hinh chiéu bing cta 16p cam g thir hai theo phuong 4n tht ba
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ctiia by cam ing cham cua sang ché, ma thé hién cac day dut nét; va
Fig.8 12 hinh chiéu bang ctia 16p cam tng thit hai theo phwong an thtr tu

ctia bd cam ung cham ctia sdng ché, ma thé hién cac day dugc bo tri song song.

MO ti chi tiét sang ché

Quan st cdc hinh v& tir Fig.1 dén Fig.5. Phuong 4n tht nhét cia panen
cham din dién trong sudt cta sing ché bao gém 16p nén 10, 16p cam ng thi
nhit 20, 16p cach dién 30, 16p cam tng thi hai 40 va 16p che phu 50.

Lép nén 10 13 tAm kinh mong véi d6 bén co hoc 16n va hé sb truyén cao.
Phan ngoai vi ctia 16p nén 10 duoc bd tri mép duoc nhuém mau 11 duoc tao
thanh bdi vat licu ma tran den (BM) cach dién. Mép dugc nhudém mau 11 x4c
dinh ving mo 11a trén 16p nén 10 va ving nhin thdy dugc 11b bén trong vung
mo 1la.

Trong phuong 4n ndy, 16p cam tng th nhit 20 duoc thiét dit 1 16p cam
ting truc X. Nhu dwoc thé hién trén Fig.4, 16p cam tmg thir nhit 20 dwogc bé tri
trong ving nhin thay duoc 11b va bao gdm nhidu hang cua cac dai cam tng thi
nhit 21 (nghia 13, cac dai cam Ung truc X). Mbi dai cam tng thit nhit 21 duoc
cau thanh tir cdc bd cam g hinh thoi thtr nhit 21a dwoc két ndi theo diy theo
huéng thir nhat (nghia 13, truc X). Mot diu ciia mdi dai cam Ung thit nhit 21
dugc bb tri diém tiép xuc thi nhit 21b. Mai dai cam {mg thtr nhit 21 c¢6 day tha
nhit 23 doc theo huong thu nhit. Mdi day thu nhét 23 két ndi dién téi mdt trong
cac diém tiép xac thir nhit 21b va dai clia cac bd cam Gng thtr nhat 21a. Mdi
diém tiép xuc thir nhit 21b dugc két ndi t6i didm tiép xtic diu ra tin hicu thir
nhét 25 qua ddy tin hiéu thir nhit 24. C4c day tin hiéu tht nhit 24 nim & ving
m& 11a doc theo bién cta 16p nén 10. Hai dau ciua mdi day tin hiéu th@ nhat 24

duoc két ndi mot cach riéng biét voi mdt trong cac diém tiép xtc thtr nhat 21b
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va cc diém tiép xuc dau ra tin hidu tht nhit 25.

Trong phuong 4n nay, 16p cam tng thir hai 40 duoc thiét dit 1a 16p cam
Umg truc Y. Nhu duoc thé hién trén Fig.5, 16p cam tng thir hai 40 duoc bd tr
trong ving nhin thy dugc 11b va bao gbm nhiéu cot cta cac dai cam ung thi
hai 41 (nghfa 13, c4c ddi cam ng truc Y). Mbi dai cam tng thi hai 41 duoc cdu
thanh tr c4c bd cam tng hinh thoi thtt hai 41a dwgc két ndi theo ddy theo huéng
thtt hai (nghfa 13, truc Y). Mot dau ctia mdi dai cam tng tht hai 41 duogc bé tri
diém tiép xac thir hai 41b. M3i dai cam tng thtr hai 41 ¢6 day tht hai 43 doc
theo hudng thir hai. Mdi dy tht hai 43 két néi dién téi mot trong cac diém tiép
xtc thir hai 41b va dai cua cdc bd cam tng thir hai 41a. Mi diém tiép xuc thi
hai 41b dwoc két ndi téi diém tiép xtic dau ra tin hiéu tha hai 45 qua day tin hiéu
thit hai 44. Céc day tin hiéu thtr hai 44 ndm & ving mo 11a doc theo bién cta
16p nén 10. Hai diu ciia mdi day tin hiéu thtr hai 44 duoc két ndi mot cach riéng
biét véi mot trong céc diém tiép xtic thit hai 41b va cac didm tiép xtic du ra tin
hiéu th{ hai 45.

Céc diém tiép xtc dau ra tin hiéu 25, 45 c6 thé duoc st dung dé két ndi
cap don (khéng duoc thé hién) dé gui cac tin hiéu cham t6i bo xir Iy (khéng
duoc thé hién).

Céc 16p cam tmg thi nhét va tht hai 20, 40 dugc lam bang cdc mang din
dién trong sudt dugc lam br:ing oxit kim loai chang han nhu oxit indi thiéc (ITO).
Day thw nhét va day thut hai 23, 43 st dung vt liéu c6 dién tré thép, ma dién tro
sut cia n6 14 dudi 8x107° Q-m, chang han nhu déng. Do day thir nhat va day
tht hai 23, 43 ¢6 trd khang thip hon so véi cta cic 16p cam tng thit nhit va thi
hai 20, 40, két ndi day thtr nhdt va day th hai 23, 43 t6i cdc dai cim tng thix

nhét va thtr hai 21, 41 ¢6 thé ting cuong hiéu qua truyén cia cdc tin hicu cham
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va gidm mét cach hiéu qua trd khang gitta cac bo cam ting thir nhit 21a trong
dai va diém tiép xtic thir nhit 21b duoc két ndi vao d6 va giita cac bo cam tng
thir hai 41a trong dai va diém tiép xtic thi hai 41b duoc két ndi vao d6 dé giam
su suy giam vé viéc truyén cua céc tin hidu cham. Can Iuu ¥ rang mdi trong sb
day thir nhét va day thit hai 23, 43 duoc thiét dit c6 do rong dudi Spm. Dy kim
loai kich thu6c nano nhw vy 1a van khong nhin thdy duoc bang mit thuong
ngay ca khi n6 dugce lam béng vat liéu duc, do d6 no thich hop dé duoc str dung
trong ving nhin thiy duoc 11 ma khong 1am giam kha ndng nhin ctia bd cam
g cham trong sudt.

Céc 16p cam tmg tht nhét va tht hai 20, 40 dugc phan tach cach dién boi
16p céch dién trong sudt 30 va céc bd cam tmg th nhét va th hai 21la, 41a mot
cach riéng biét trén hai 16p cdm tmg 20, 40 dugc bd tri bd sung twong g dé tao
nén ma trdn cdm Umg hinh dang lu6i hinh thoi. Lép cach dién trong sudt 30 ¢
thé dugc lam bang chét két dinh quang trong (OCA) hodc nhya quang trong
(OCR) d dén hai 16p 20, 40.

Ngoai ra, 16p che phu 50 duoc dan trén 16p cam tmg thir hai 40 dé bao vé.
Lép che phi 50 12 mang cach dién c6 hé sé truyén cao, chang han nhu
polyetylen terephtalat (PET), Cyclo-olefin polyme (COP), poly(etylen naphtalat
(PEN), polyetylen (PE), polypropylen (PP), polyeteeteketon (PEEK), polysulfon
(PSF), poly(ete sulfons) (PES), polycarbonat (PC), polyamit (PA), polyimit (PI),
nhua metyl metacrylat, nhya vinyl este hoic triaxetat xenluloza (TAC).

Tom lai, sang ché st dung vide két ndi day thir nhat va day thir hai 23, 43
t6i cic dai cdm Ung thtr nhét va thi hai 21, 41 dé giam tré khang trong céc
dudng truyén cta céc tin hiéu cham. Két qua 13, khong chi chat lwong truyén tin

hi€u cta cic tin hiéu cham c6 thé dugce cai thién, ma n6d con c6 wu diém trong
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viée thiét ké cac panen cham c6 kich thuéc 16n. Ngoai ra, 40 ddy cua mang din
dién cta 16p cdm tmg cham c6 thé dugc giam khién cho gid thanh vat liéu c6 thé
duoc tiét kidm va hé sb truyén cia 16p cam g cham c6 thé duoc tdng cuong.
Ngoai ra, diy thd nhit va diy tht hai c6 kich thuéc nano 23, 43 gan nhu 1a
khong thdy duoc va ty 18 chiém chd cua ching déi véi toan b ving 13 dudi
0,3%. Ty 1& chin sang 14 rét thip, hiu nhu tit ca cac vung cia 1ép cam ng cham
1a ¢6 kha ning lot sang, do @ hé s truyén 1a rat cao. Do dé, cic day kim loai
nhd bé duoc bd tri trong cac dai cam ing c6 thé giam mdt cach hidu qua trd
khang ciia cdc dai cam Gng va ting hiéu suat clia viée truyén tin hiéu, tuy nhién
kha ning nhin khong bi 4nh huéng dang ké.

Trong phuong 4n thir hai dwoc thé hién trén Fig.6, cac day tht hai 43 cua
16p cam mg thir hai 40 13 cac dudng luon song lién tuc. DAy thir nhit va day tha
hai 23, 43 trong phwong 4n tht nhat duoc thé hién trén Fig.3 1a c4c duong thang,
tuy nhién panen cham trong sudt duoc gin bén ngoai man hinh, cac day kim loai
thang nay c6 thé khién mAu hinh moire 1am anh huéng dén chit lwong hinh anh.
Do d6, cac diy din dién c6 thé co dang hinh séng hodc cic hinh dang thong
thuong hoac khong thong thudng khic dé giam sy nhidu quang.

Trong phuong 4n thir ba dwoc thé hién trén Fig.7, cac day thu hai 43a cua
16p cam g thir hai 40 13 c4c dudng dut nét. Két qua 13, tro khang cua day dut
nét 43a nhur vy c6 thé duoc didu chinh linh hoat phu thudc vao cic yéu ciu
thue té. Day kim loai d@t nét nhu vay ciing c6 thé giam su nhidu quang va tang
kha nang nhin.

Phwong 4n thtt tw duoc thé hién trén Fig.8 mé ta mdi tap hop cua cac day
thir hai 43 dugc cdu thanh tir nhidu duong duoc bd tri song song. Piéu ndy dam

bao hiéu suat cao ctia viéc truyén tin hiéu.
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Céc sy thay thé, cai bién, va cai thién nhu vy ciing thudéc mot phén cua
phin boc 16 ndy, va cling theo tinh than va nim trong pham vi cua sing ché.
Theo do, ph?m md ta & trén chi don thuan 13 vi du chir khéng nhim muc dich
gi6i han sdng ché. Sang ché dugc giéi han pham vi theo c4c yéu cau bao ho kem

theo va céc phan twong duong clia ching.
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YEU CAU BAO HQ

1. By cam tng cham dién dung trong subt bao gdm:

16p cadm ung thtr nhit trong sudt, c6 cc dai cam tmg thit nhat, mdi dai cam
ting thit nhit dwoc ciu thanh tir cic by cam g thtr nhit duoc két ndi theo day
theo hudng thtr nhat, mot dau ciia mdi dai cdm tmg thit nhit duoc b trf didm
tiép xtic thir nhét, mdi dai cam tmg thir nhit c6 day tht nhat doc theo hudng thi
nhat, va mdi ddy thir nhit két néi dién t6i mot trong cac diém tiép xtc tht nhét
va dai ctia cdc bo cam ung thi nhat;

16p cam tng tht hai trong sudt, c6 cdc dai cam g thtr hai, m6i dai cam
tng thtr hai dwoc chu thanh tir cée bd cam ang thir hai duge két ndi theo ddy
theo huéng thir hai, mot dau cia mdi dai cam tng thir hai dugc b trf didm tidp
xtic thtr hai, mdi dai cam mg thtt hai ¢6 day tht nhéat doc theo hudng thir hai, va
moi ddy thir hai két néi dién t6i mot trong cac diém tiép xac thir hai va dai cia
cac by cam Gng th\r hai; va

16p cach dién trong subt duoc bd tri gitta 16p cam vng thir nhit va 16p cam
tng tht hai d¢ phan tach cach dién hai 16p cdm tmg;

trong d6 cac dai cam tmg thir nhit dan xen véi cac dai cam Umg thit hai dé
khién céc bo cam tng thit nhit va céc b cam tng thit hai ¢6 su sap xép bd sung

tuong ung dé tao nén ma trdn cam Umg c6 hinh dang ludi.

2. B6 cam tng cham dién dung trong sudt theo diém 1, trong d6 moi trong
s0 céc 16p cam Ung thtr nhit va tht hai duoc lam bang oxit kim loai hoic

graphen.

3. B0 cam ting cham dién dung trong subt theo diém 2, trong d6 oxit kim

loai la oxit indi thiéc, oxit indi k&m, oxit nhém k&m hodc oxit antimon thiéc.

-10-
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4. B4 cdm Ung cham dién dung trong sudt theo diém 1, trong d6 dién tro

suét cia mdi trong s day tht nhat va day thir hai 13 dudi 8x107° Q'm.

5. B9 cam tmg cham dién dung trong subt theo diém 4, trong d6 mdi trong
s6 day thtr nhét va day thu hai duogc lam béng vang, bac, ddng, nhom, molypden,

niken hodc hop kim cta ching.

6. Bo cam tng cham dién dung trong sudt theo diém 1, trong d6 d rong

ctia mdi trong sé day thit nhat va day thtr hai 1a nhé hon 25um.

7. BO cdm g cham dién dung trong sudt theo diém 6, trong d6 do rong la

nho hon Spm.

8. BO cam tmg cham dién dung trong sudt theo diém 1, trong d6 mdi trong

s6 day thtr nhit va day tht hai 13 dudng thing hoiic luon song lién tuc.
9. B6 cam Gmg cham dién dung trong sudt theo diém 1, trong d6 mdi trong
s6 day tha nhat va day thur hai la duong dirt nét.

10. B cdm ting cham dién dung trong subt theo diém 1, trong d6 mdi
trong s day thi nhat va day thtr hai dwgc cau thanh tir hai hoiic nhidu duong

song song.

11. B4 cam ting cham dién dung trong sudt theo diém 1, trong do 16p cach
dién trong sudt duoc lam bang chit két dinh quang trong (OCA) hoac nhua

quang trong (OCR).

12. B6 cam ung cham dién dung trong subt theo diém 1, trong d6 hudng

thr nhat 13 vudng gbc v6i huéng thit hai,

-11-
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FIG. 1
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FIG. 3
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FIG. 6
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