Cau Chuyén Con Chip (Vi Mach Dién Twr)
Tang Quéc Kiét

Thé ky 21 1a thé ky clia may vi tinh va 6¢ thong minh nhan tao Artificial Intelligenge Al. Téng thong Putin clia
Nga da tuyén bo: Thoi dai ngay nay, ai lam chu Al, sé lam cha thé gidi.

Muén c6 Al, phai cé con chip, ngay cang nhd, chtra that nhiéu transistor, d& lam ra cac supercomputer. Cang
ngay ching ta cang |é thudc vao con chip, cir nhin thir quanh ta, trir ban ghé bang gb, hé cai nao goi la may,
déu c6 con chip & trong. C6 3 loai chip:
1. Hang thap: kich thwéc transistor 1a 80-90 nm (nanometer = 1/ 1.000.000 mm) trong cac may théng
thwdng nhw microway, dao cao rau dién v.v.
2. Hang trung: khoang 28 nm, dung trong cac xe auto
3. Hang cao cap: khoang 10 nano tré xubng, trong twong lai, cé thé xuéng con 2nm, 1nm; khéng biét dau
l& gi¢i han sau cung.

Theo luat Moore, nguoi dong sang lap cong ty Intel, nam 1965, 6ng tién doan clr méi 2 ndm, sb transistor
trong con chip sé tang gap ddi Sé transistor trong con chip cang téng, van toc may cang tang, khi con
transistor thu nho lai, may sé tiéu thy it dién, sé sinh ra it nhiét, sé khong can quat dé 1am ngudi may, may sé
chay ém hon. Chip, loai cao cap nay dung trong cac ky thuat cao nhw dién thoai théng minh, may vi tinh, hoa
tién, phi thuyén, tram khéng gian v.v..

Khi chinh ph HK phét 1énh cAm van xuét cang chip cao cap qua TC, dbi véi Hoa Ky va thé gi¢i tay phuong,
con chip da tr¢ thanh hang chién lwoc. Co cach nao ngan chan duoc sy tién bd nhw vii bao cda Trung Cong?
Xin thwa: d6 la sw cdm van chuyén giao cdng nghé lam chip cao cap qua TC, ciing nhw cac bi mat ky thuat
cao cap khac. Nam 2020 thi cac hang Huawei, ZTE, ctia TC thiéu chip dé ché tao hé thdng 5G cuda ho.

Theo Pascal Coppens trong How China handle US sanction and the chips shortage, nam 2020, TC that bai 4
lan phong hoé,tién vi thiéu chip cao cép. Theo bai ndi chuyén: Can China catch up US on semiconductor? thi
TC chi san xuat da cho 6% nhu cau chip ctia ho. M6i nam TC phai nhap tlr 350-400 ty d6 la chip cao cap, Ién
hon sé tién dung dé nhap cang dau thé. Vay khi phat Iénh cAm van xuat cang chip qua TC, HK da danh ding
tlr huyét

 Hang CSMC (China semiconductor manufacturing company) da tiéu tén 100 ty d6 la dé lam ra con chip

14 nm nhwng van con kho khan.

e Hang Wuhan Hongxi, da tiéu tén 18,5 ty dé la, vira tuyén bb phéa san.

e Jinan Quanxing, mdt hang chip khac, sau khi tiéu hét 10 ty d6 la, ciing vira tuyén bd pha san.

e Ngoai ra 10 hang ché tao chip khéc cta TC ciing dang gap kho khan.

Ngay nay trong k§ nghé lam chip c6 mét chan ly khéng thé nao thay dbi: khdng cé mét hang ché chip nao co
thé tw modt minh ma thanh céng. Cé ngudi sé bdo, TC ho lam dwoc chip ma, ho ban khap noi trén thé gidi.
Pung, TC san xuét rat nhiéu hang chip ré tién va hang trung 28 nano. Nhwng khi xudng dén dwéi 14 nano thi
phai nhap cang.

Hién nay, chip dang khan hiém trén toan thé gi&i, nhuwng du TC s&n xuat manh chip ré tién va chip hang trung
ngudi ta rat ngai xai chip Made in China vi s¢ con ngwa thanh Troy lam gian diép, sau khi HK kham pha ra,
con chip TC trong hé théng an ninh gén trong hanh lang ndi tr phong doi ra may bay, nghe Ién tat ca dbi thoai
cta cac yéu nhan HK khi di chuyén trong hanh lang nay, ngay nay TT HK ra |énh cAm tat ca phi trwéng, cac
co quan lién bang xai chip TC.

Ky thuat lam CHIP C6 1& ai ciing biét con transistor. N6 cé hinh con nhén, 3 chan, mét diu vao (source), mot
dau ra (drain) va mot cwc gbc (gate). Nhwng khi t6i néi, trong méi con chip cé chira 3 ty, 6 ty hay trong con
chip M1 cta Apple iphone 12, ipad, chira 14 ty con transistor, chac khéng it ngudi ngac nhién. IBM vira cong
bd, ho da thanh cdng lam ra con chip 2 nm, chtra 50 ty transistor.

Trong twong lai, ngwdi ta dw doan la sé cé con chip chira 1,000 ty transistor, dé thu nhé cac supercomputer,
dung dé ché tao Al, robot. Transistor cling giong nhw den diod, dong 2 vai tro :
1/ Khuéch dai dong dién trong amply may hat dé lam khuéch dai am thanh.



2/ Cai ngat dién (hay con goi la cong tac) déng hay mé dong dién, trong may vi tinh, déng 14 0, m& la 1, tao
nén 1 bit. 8 bits hop lai thanh 1 byte.

Bit (0 hoac 1, on or off) Byte (8 bits) chir A la 1 byte

Kilobyte (KB) 1048 bytes, twong dwong véi 3 dong chir

Megabyte (MB) 1.048,576 bytes, twong dwong 873 trang texte.

Gigabytes (GB) 1 ti bytes, chtra v6 sb séach.

Tetrabyte ( TB) 1.000 ti bytes, dé& ché tao supercomputer.

Chéat ban dan:

Tai sao goi la ban dan? Silicon ban chét cach dién, nhwng néu thém vao mét tap chat hodc Boron hay
Phosphorus, thi Silicon + tap chét sé tré thanh dan dién. Do dac tinh vira cach dién vira dan dién, Silicon |a
chéat ban dan.

Ving Bay Area clia San Francisco c6 nhiéu cdng ty ban dan nén c6 tén Silicon Valley.

Cac quy trinh dé& ché tao mét con chip:
1/ Thiét ké (design)

Céc ky sw, vé mot do ban, sap xép cac transistor, re-sistor (dién tr&), capacitor (tu dién) cac day noi két
(interconnection) tuy theo nhu cau dat hang. Phan nay hét src quan trong, vi né quyét dinh chlrc nang ctia
con chip.

O MY, c6 3 hang ndi tiéng, chi chuyén thiét ké chip: Synopsis, Cadence, Mentor graphic.

Chinh phi My cam chuyén giao ky thuat nay qua TC.

2/ Ché tao dé con chip goi la Wafer hay Slice.
Wafer, dwoc lam tir cat, nung chay, tao thanh mét khi
hinh try, dwdng ,kinh 100-200-300 mm dai 1 mét- 2 mét.
Sau do, dugc cat thanh cac lat mong day 0.5- 0.7 mm goi
o la slice, mai nhan trwée khi dem in 1én céc I&p dé tao cac

\; . . o transistor.

Cac hang lam chip dwoc goi la Foundry (hang duc) vi da
duc ra cac khai Silicon.

Polstec Waler

Hinh 3: Cac transistor duwgc xay dung bén trong chip va két
ndi kim loai gidra chung.

3/ Tao céac con transistor:
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Trén bé mat cac wafer silicon, ngudi ta tao ra mot. “w 3
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( photosensitivity ), v&i may photolithography tao ra tia laser, hodc téi tan hon, tao ra tia extreme ultraviolet
(EUV) chiéu qua mat na dwa trén cac ban thiét k&, gibng nhw am ban cla phim chup anh, dé in 1én wafer, tia
laser hay EUV sé khac |én cac I&p da trang trén bé méat wafer, sau do, cac kim loai Boron hoac Phosphorus sé



pha I&én dé tao nén céac cuc vao (enter) cuc ra (drain) cwe gbc (gate) va cac interconnection, transistor da
thanh hinh. Qua trinh ké trén cé khi dwoc lap di lap lai 24 1an dé tao ra hang ty con transistor trong méi con
chip. Wafer v&i cac con chip dwoc mai nhdn. Giai doan ké, 1a dung kinh hién vi quét I1én bé mat wafer dé loai
cac con chip hw, ct rdi tivng con chip (wafer c6 thé chira 1.000 con chip).

4/ Bbéng goi.
5/ Kiém tra phdm chét sau cuing trén tirng con chip d& xem né cé chay tét khéng trwdc khi giao hang.

Hoa Ky d& phat minh vé sé ky thuat tan ky cho nhan loai, nhwng vi nhiéu ly do, ngay nay, vé kj thuat lam chip,
HK thua hang TSMC (Taiwan Semi-conductor Manufacturing Company) va Samsung 2 nam.

Nén nh¢, chip M1 trong Iphone 12, Ipad .. 1a ctia hAng TSMC ché tao.

HK vira ra dao luat: Chip for America nham tai tro cho cac hang ché tao chip tré vé HK, Iy do la cac chinh phu
ngoai qudc gitip d& cho cong nghé san xuét chip, trong khi HK nhiéu ndm bd mac, khodng 1990, san xuét chip
ctia My chiém 37% thj trwérng, ngay nay chi con 12 %

Coéng ty TSMC dau tw vao My véi mdt ngan sach dw tri 35 ty,dé 1ap nha may lam chip 5 nano & Phoenix
Arizona (nén nh¢&, mét trong nhirng ly do TC dom ngd Pai Loan la vi them thudng hang TSMC).
Samsung cling s€ m& hang lam chip & My, v&i ngan sach 17 ty do la.

Thwong vién My ciing vira thong qua dao luat canh tranh va ddi méi (USI&C act) dé dwong dau véi TC, voi
ngan sach 250 ty do la, tai tro cho cac cong trinh nghién ctru va san xuét dé gitp phat trién supercomputer,
Robot, cong nghé 5 G.v.v.. Cac dao luat nay sé giup nwédc My great again.

TC vung véy dé c6 thé doc lap vé phwong dién chip, ho gia téng chiéu du k§ s hang TSMC cla Dai Loan vé
lam viéc & Hoa luc, nhung mai day, Dai loan da ra luat: nhivng ai déa tieng lam viéc trong ky nghé ban dan cua
Dai Loan la tlep xuc v&i bi mat quéc gia. Néu qua TC lam viéc sé bi phat tu 18 ndm. Khéng hiéu nhirng nguoi
dang lam viéc & hoa luc tinh sao?

Xin lap lai: con chip la hang chién lvoc.

1/ Hoa Ky va thé giéi ty do dang két hop dé déng loat danh TC. T4t ca cac ky thuat cao cap & cac dai hoc tay
phuwong deu khéng cho sinh vién TC lam luan &n tién si va sau tién si, bao gom ky thuat ban dan.

2/ Hoa ky cam ban cac ban thiét ké chip quaTC (ve phu’o’ng dién nay My van dan dau thé gioi).

3/ HK dan xép v&i chinh pha Hoa lan, cAm xuét cdng may Photo-litho- -graphy tdi tan nhét thé gidi ciia hang
ASML qua TC. Khdéng c6 may nay, khéng co nuéc nao trén thé gidi co thé lam ra con chip v&i transistor nhé
hon 7 nm (C() tai liéu n6i nhé hon 5nm). May nay hang ASML mat 10 ndm nghién ctru, 1600 phu ting, v&i sy
hop tac ctia 600 cong ty khac nhau trén thé gidi.

TC mubn lam ba chd nhan
loai, thi phai nhat vé théng
minh nhan tao Al, muén
nhéat Al thi phai co
Supercomputer, muén thé
thi phai lam dwoc con chip
ngay cang nhd, cang chira
nhiéu transistor trong mot
khoang khéng chip cao cap
thi ché hong tré thanh ba
chu.

Trong qua khr, mét khi

nwdc My dirng trede thir
thach gi, thi ho déu vuot qua va thanh cdng nhw cudc chay dua khéng gian véi lién xd 1a mét thi du dién hinh.
Chung ta ché xem cudc chay dua trong twong lai xem ai thang ai.

Tai liéu tham khao:
1/ How ASML build 150 M doIIargI extreme UV macpine.
2/ Bai néi chuyén cua gido sw, tién st KHUONG HU'U LOC.



3/ Development of China chip industry: dialogue with Youri RI.

4/ Why is China crazy about making chips?

5/ Wikipedia: chip.

6/ Europe look to bridge global chip gap: Bosch open Dresden chip plant as Europe aims for independent from
Asia.

7/ Pascal Koppens : How China handles US sanctions and the chip short-age?

8/ Chine vs Etat Unis, qui gagne la course aux technologies du future. France 24
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