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1. GSLs :  Siéu mang graphene (Graphene superlatices)

2. GFETs . Transistor hiéu ung truong kénh din lam bang vat liéu graphene
(Graphene-based Field-Effect Transistors)

3. MOSFET : Kim loai-Oxit-Ban dan transistor hiéu ung trudng silicon (Metal-
Oxide-Semiconductor Field-Effect Transistors)

4. NEGF : Ham Green khong can bang (Non-Equilibrium Green's Functions)
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1. Ly do chon dé tai va khai quat luén an

Su phat trién manh mé cta nhiéu linh vyc khoa hoc va ky thuét/cong nghé, nhét 13 linh
vyc dién tir va cong ngh¢ thong tin, da 1am cho doi song x4 hoi toan cau c6 nhiéu dién mao
méi. Co thé néi, cac san pham dién tir hién nay c6 mat khap moi noi véi gia thanh ré, va
mic di nhd gon nhung lai ¢6 rat nhiéu chirc ning. Vé mit céng nghé, 1y do chinh dan dén
nhitng thanh qua nhu thé chinh 1a nho nhing thanh cong trong viéc phat trién cac mach
tich hop (Integrated Circuit - IC) trong d6 mot s lwong 16n cac linh kién co ban (vi du nhu
cac transistor, diot) da dugc tich hgp mot cach t8i wu. Nhu da biét, mac du cac transistor
hoat dong theo nguyén 1y trudng (ching han nhu cac linh kién MOSFET - Metal Oxide
Semiconductor Field-Effect Transistor) dugc st dung tir khd sém, nganh cong nghiép dién
tir va ban dan chi thue su dat duogc bude trién nhay vot khi thiét bi véi tén goi CMOS
(Complementary Metal-Oxide-Semiconductor) dugc phat minh. V& co ban, CMOS c6 thé
duoc xem 13 mdt mach tich hop don gian nhit trong d6 chi bao gébm hai linh kién
MOSFET, mdt v&i v6i kénh dan loai p va mot v6i kénh dan loai n, két ndi véi nhau va hoat
dong theo cach bu trir, bd tro cho nhau (khi p-MOSFET hoat dong thi n-MOSFET déng,
va nguoc lai). Hoat dong ciia mach CMOS thyuc sy da tao ra mét h¢ théng dong-m¢& hiéu
qua (tiéu ton it ning luong) va do d6 tré thanh mot yéu t6 vat Iy co ban trong cac thiét b
dién tur.

C6 thé no6i dong luc thuc diy viée phat trién cac mach tich hop 1a dya trén ba yéu t6 co
ban: i) nhu cau gia ting cac chirc ning cua hé thdng, ii) nang cao ning lyc luu trit thong
tin, va iii) t61 uu va ning cao toc do xu ly. Giai phap thu nho kich thude cua cac linh kién
nen tang (cho den nay) dugc xem 1a rat thich hop dé co thé dap ting duoc dong thoi ba nhu
cau nay. Thuc té cho thiy, giai phap nay khong nhimg cho phep néng cao mét dg linh kién
co ban trén mach IC ma con lam ting téc do hoat dong thiét bi. Sy phat trién cta linh vuc
dién ti-ban dan thong qua viéc thu nho kich thude cua linh kién MOSFET co thé duoc
phan anh rd nét nhit thong qua cai duge goi 1a “dinh luat Moore” (ghi nhan qua bai bao
Moore viét cho tap chi Electronics Magazine sd ra ngay 19 thang 4 nim 1965 nhan ky
niém 35 ndm ra doi cta tap chi nay) dién ta toc do tich hop cac linh kién co ban trong
mach IC: “Sé luong transistor trén mdi don vi inch vudng s& ting 1én gip d6i sau mdi
nam." (1 inch vuéng xap xi 6,45 cm?). Thyc té tbc do gia ting khong hoan toan chinh xéac
nhu viy ma c6 nhimng thay d6i song van phan 4nh dang duogc tinh thin cta phat biéu nay
(chang han, nim 2000 chu ky cta sy phat trién dugc stra lai 1a 18 thang). Sy ding dén dén
tai tinh cia nhan xét nay tir khi ra doi dén nay da khong chi phan anh cac thanh qua dat
duge ma con 12 mot muc tiéu phan dau ciia cac nha cong nghiép ciing nhu dbi voi cac nha
khoa hoc trong viéc xac dinh ddi twong nghién ciru trong gidi han ctia nén cong nghiép
hién thoi.

Vao nhitng nam dau caa thé ky 21, “dinh luadt Moore” van t6 ra con nghiém ding, mic
du nhiéu van dé thach thirc da nay sinh tir kha lau, dac biét khi ma hang ty transistors da
dugc tich hop thanh cong trong moi IC. Tuy nhién, nganh céng nghi¢p dién tur va ban dan
da va dang dan thay do6i trong tdm cua minh sang linh vyc nang cao hi¢u nang sir dung
nang luong trén tit ca cac cip do. Van dé dit ra trong thoi ky nay la tim cach khai thac
hiéu qua hon nita kha nang tich hop transistor dé tlep tuc cai thién van dé hiéu nang nhung
van nam trong pham vi cho phép vé mit cong suat tiéu thu ning luong. Dé tiép tuc ting
hiéu ning hoat dong clia cac linh kién dién tir ban dan phai giai phong nhanh chong luong
nhiét dugc sinh ra nhung 16 rang dy 1a mot sy chuyén doi khé giita van dé sir dung ning



