SU CAN THIET CUA NHA MAY CHIP BIEN TU
TRONG QUA TRINH CONG NGHIEP HOA PAT NUGC!

GS TS PANG LUONG MO, CO VAN PHQG — HCM

TOM LUQC
Bai nay tom tat y kién ca nhan vé tai sao nén phat trién cong nghiép béan dan vi mach, néi
chung, nha may ché bién vi mach dau tién ¢ Viét Nam, néi riéng. Hiéu qua tich cuc béi su phat
trién cong nghé ban dan vi mach dwoc dan ching bang hiéu ing vi mach ddi voi cong nghiép,
gido duc dai hoc va kinh té quéc gia, qua su phén tich vai truong hop thanh céng dién hinh.

ABSTRACT
This report summarizes a personal view on why it is worth developing the semiconductor
integrated circuit (IC) industry, in general, and the first wafer fab in Vietnam, in particular.
Positive effect toward the overall industry, higher education and national economy is analyzed
based on some typical success stories.

l. MO DAU

T6i rat Iy 1am han hanh duoc trinh bay nhimg suy nghi cta tdi vé mot nén cong nghiép
ban dan vi mach tai Viét Nam. Chan thanh cam on ban t6 chitic da cho t6i cai han hanh nay.

Han cd thé dat nhiéu cau hoi lién quan dén van dé nay. Tuy nhién, thién y Ia chi c6 hai
(2) cau hoi co ban?

1. Tai sao ban dan vi mach?

2. Nha may ban dan vi mach nén nhu thé nao?

Cau hoi thtr nhat 13 tai sao chon vi mach trong co man san pham cong nghiép nén 1am?

Cau hoi thir hai lién quan dén vén dau tu to 16n cho mot nha may vi mach va kha nang
van hanh nha may trong bdi canh nhan lyc chuyén mén eo hep va cong nghiép phu tro thiéu thén.

T6i khdng c6 tham vong tra loi toan ven ca hai cau hoi co ban trén. Toi sé chi gop y riéng,
roi dé cir toa tu dwa ra cau giai dap.

Ngoai ra, t6i xin han ché pham vi tham luan caa t6i nhu sau: Nhitng van dé lién quan dén
tai chinh, quan ly va van hanh nha may, ciing nhu nhimng dé tai lién quan dén thi truong tiéu thuy,
giai quyét dau vao va dau ra cho nha may, tat ca déu vuot qua kha ning xt Iy caa ca nhan toi, va
Vi vay, dugc dat ra ngoai pham vi tham luan cua téi.

Tai sao Vi mach?

Dé tra 101 cau hoi nay mot cach ngan gon, nhitng luan diém duogc dua ra s& tap trung vao
céi & tam goi 1a “hiéu itng vi mach (IC effect),” hiéu izng ddi vai toan bo nén cong nghiép, nhit
la cdng nghiép dién tir, hiu ng ddi vai gido duc dao tao, hiéu itng “phong cach” khoa hoc, voi
kha ning “quy tu” nhing tai ning khoa hoc “canh tranh”, tham chi “ddi lap” véi nhau, dé lam
nén maot su nghiép vi dai ma chi c6 sc manh tap thé mai thuc hién duoc.

Nha may vi mach ¢ Viét Nam nén nhu thé nao u?

! Bai nay da dugc phat bidu tai HOI THAO SAN XUAT CHIP TAI VIET NAM, té chirc béi Téng Cong ty Cong
nghiép Sai Gon ngay 30 thang 6 nam 2011 tai Khach san REX, duong Nguyén Hug, TP HCM.
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Dbi véi cau hoi nay, nhu da han dinh pham vi tham luan & trén, nhitng y kién c6 quan hé
cua toi sé khéng ra ngoai pham tru “cam tinh”, hay dang hon la pham tru “nguyén vong”.

. TAI SAO VI MACH?
1. VI MACH LA Gi

Vi mach 1a tir dich tiéng Anh Microcircuit. Tir nay twong duong vai tir Integrated Circuit,
hay IC, dich 12 mach tich hop. Mach (circuit) vira c6 nghia trizu firong 13 t6 hop nhiing két noi
giira cac thanh té co ban cua mach dién — dién tir dé thuec hién mét chire ndang dién tir nhdt ainh?,
lai vira c6 nghia cu thé 14 thyc thé vat Iy (physical entity) d@é thuec hién chire ndng dién tir nay®. O
nghia thtr hai ndy, vi mach con ¢ tén goi la vi chip (microchip) hoic ngan gon 1a chip (chip). O
nghia thtr nhét, vi mach chi 1a mot ban vé gom cac thanh té co ban (basic components) ciia mach
dién (electric circuit), tic 1a dién tro (resistor) va tu dién (capacitor) (hiém c6 {cugn day} cam
dién {inductor}), va caa mach dién ti, hoac dudi dang cac mach dién tir co ban (basic electronic
circuit) nhu mach chiz so (digital circuit) va mach tiwong tr (analog circuit), hay céc linh kién
dién tur (electronic devices) tuc la transistor, diod,..

Dic trung n6i bat cua vi mach la toan thé cac thanh t6 vira ké déu dugc thuc hién trén
mot phién ban dan (semiconductor)? duy nhat. C4u trac nhu vy da cho vi mach mét tén goi nita
Ia mach tich hop don thach (monolithic IC). Mot chip vi mach nhu vay ¢6 d6 16n tuy theo do
phiic tap ciia mach dién tir duoc thuc hién trén d6. Thong thudng, 16n 1am né ciing it khi 16n hon
mong tay cai nguoi trudng thanh, nhung tich hop duoc hang chuyc triéu thanh té dién tu.

M6t vi mach nhu vay 1a mét hé thong quy mé cuc 16n. Viéc thiét ké va ché tao vi mach
nhu vay 12 cong nghé cao, tong hop nhiéu khoa hoc va cong nghé khac nhau, két hop tri tué va
tay nghé ctia nhiéu chuyén gia c6 trinh d6 hiéu biét sdu rong va c6 kinh nghiém thuc té doi dao.

Nam bét cong nghé thiét ké va ché tao vi mach can mét nd luc déng bo va toan dién, c6
muc tiéu duoc an dinh r rang, c6 san pham dich duoc dinh nghia minh bach, dong thoi phai
dugc ung ho day da vé mat tai chinh va quan 1y dé chuan bi chu déo phwong tién hd trg cling nhu
yém trg nghién cau phat trién cho dén thanh céng.

Dudi déy, vai truong hop thanh cong dién hinh s& duoc 6n lai dé minh ching nhiing diéu
vua trinh bay & trén.

2. HIEU UNG VI MACH TRONG NGHIEN CUU PHAT TRIEN — KE HOACH
VL PROJECT CUA NHAT BAN

(1) THI TRUONG CHIP THE GIOI XUA VA NAY

Nhat Ban 14 noi dau tién di ché tao dai tra dwoc vi mach véi quy mé rat 16n (VLSI: Very
Large Scale Integration). Nho vay, Nhat Ban da dan dau thé gii vé san xuat vi mach sudt cho
dén gan cudi thap ky 1980. Bé dinh v, vai s6 liéu dién hinh s& dugc ké ra dudi day.

Nam 1987, téng san luong ban dan vi mach thé gii 1a 29,395 ty USD, chia ra nhu sau:

- Nhat Ban: 16,429 ty USD, chiém 55,09%:

% An interconnected conglomeration of basic electric — electronic circuit components to realize a definite electronic
function!

® A physical entity to implement said electronic function.

* O cac nuéc cong nghiép tién tién, vi mach thuong duoc gop vao cong nghiép béan dan (semiconductor industry).
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- My§: 9,856 33,53%;

- Ha Lan’: 1,602 5,45%;
- Phéap+Y: 0,851 2.90%;
-  buc: 0,657 2,24%.

(Téng cong: 29,395 ty USD,  100,00%)

~ Nam 1988, 1an dAu tién trén bang thir hang nhu trén da thay xuat hién tén Samsung, danh
dau su tham gia vao thi truong ban dan vi mach thé gi¢i cia Nam Triéu Tién (dudi day sé goi la
Han Qudc):

- Nhat Ban: 23,166 ty USD, chiém 58,78%;
- My 11,729 21,76%;
- Halan: 1,738 4,41%;
- Phéap+Y: 1,087 2,76%;
- Han Quéc: 0,905 2,30%:
- Pbuc: 0.784 1.99%.

(Tong cong: 39,409 ty USD (+34,07% so véi nam 1987)

Nim 1992, sau nhiéu nim “co sat ban din My — Nhat,” lan dau tién, mot cong ty My da
vuot 1én dau bang vé san xuat ban dan vi mach: D6 1a Cong ty Intel, voi doanh thu 5,091 ty USD,
S0 V&i vi tri ther 2 1a Cong ty NEC cuia Nhat Ban véi doanh thu 4,869 ty.

Tur d6 dén nay, Intel tiép tuc duy tri vi tri s6 1 vé doanh thu ban dan vi mach.

Niam 2001, 1an dau tién va duy nhét, lién minh Phap+Y, véi Cong ty ST Microelectronics,
da vuot I&n vi tri thir 2 véi doanh thu 6,360 ty USD, so vai vi tri thir nhat caa Intel 1a 23, 540 ty
va vi tri thr 3 1a Céng ty Toshiba caa Nhat Ban vai doanh thu 6,070 ty.

- My 47,33 ty USD, chiém 31,54%;
- Nhat Ban: 30,18 20,05%;
- Han Quéc: 7,61 5,06%:;
- Phap+Y: 6,36 4,23%:;
- buc: 4,56 3,03%;
- Halan: 4,41 2,93%.
- Khéac: 49,89 33.16%

(Téng cong: 150,47 ty USD giam 31,73% so v&i nam 2000)

Nam 2010, tong két doanh thu cuia nhom “top 257 (trén 70% cua ca thé gioi) 1a nhu sau:
- M§ 100,833 ty USD;

- NhatBan: 47,242,

- Han Quéc: 38,411;

- Phap+Y:  10,290;

- buc: 6,226;

- Ha Lan: 4,021;

- bai Loan: 3,595.

Trén day méi chi 1a nhitng s6 liéu vé khéi lugng san xuét chip.
bé lam ra chip, can phai c0: vat liéu dau vao, thict bi ché bien, thiét bi kiém tra, va thiét bi
dong goi. Vat liéu dau vao chu yéu la nhiing lat silicium, nhiéu loai hoa chat va mét lugng nho



nhitng vat liéu khac. Thiét bi ché bién 1a ca mot chudi cac may moc da dang, tinh xao va cao gia.
Thiét bi kiém tra thuc chat 1a nhitng ¢ may tinh chuyén dung dit tién. Con khau déng goi can
dén nhitng thiét bi co khi chinh xac cong thém nhiéu phu kién, vat liéu linh tinh khéc nira.

Nhat Ban, ngoai thanh tich 13 nudc dau tién phat trién duoc cong nghé san xuat dai tra chip
vGi quy md siéu 16n, con phaét trién duoc tit ca nhitng cong nghé lién quan dén nhiing khau ké
trén, tir vat liéu dau vao cho dén cac thiét bi ché bién, kiém tra va dong goi. Nho vay, Nhat Ban
da c6 thé duy tri dugc dia vi 6 mot trong nhiéu nam cua thap ky 1980, va mic dau di c6 su xuit
hién cua thém nhiéu dai gia vé ché tao vi mach trén thé gigi ké tir cudi thap ky 1980 dén nay,
nhat la sy 16n manh vuot buc cia Intel véi dong vi xir Iy c6 cAu tric doc quyen, Nhat Ban van co
thé duy tri duoc dia vi thir 2 trong may thap Ky qua vé doanh thu vi mach. Thanh tyu nhu vay
cua Nhat Ban bat ngudn tir mot ké hoach québc gia 4 nim (1976-2000), goi 1a VL Project.

(2) VL PROJECT NHAT BAN

VL Project chi la tén goi théng dung chu tén chinh thie caia ké hoach nay 1a TO HOP
NGHIEN CUU CONG NGHE VI MACH SIEU QUY MO (#2 LS| £ #fiiF £ #4&) thuoc bo
Thuong nghiép qudc té va Cong nghiép Nhat Ban (MITI=Ministry of International Trade and
Industries). Hoat dong nghién ciu cua To hop nay chi yéu 1a bai VIEN NGHIEN CUU
CHUNG VI MACH SIEU QUY MO (£ REI#FZ R VLSI Cooperative Laboratories).

Vao dau thap ky 1970, mac dau Nhat Ban lac d6 da san xuat dai tra thanh cong nhiing chip
b6 nhé DRAM (Dynamic Random Access Memory) ¢ quy mo 1K va 4K véi chu truong dung
chiing vao céc san pham dan dung.

Tuy nhién, trude da phat trién manh cua Cong ty IBM (M¥) vai hé may tinh IBM 370 ra doi
thang 6, 1970, va nhat 1a qua phién toa nim 1971 ma IBM bj t6 céo vi pham luat Cam doc quyén,
IBM di phai tiét 16 ké hoach “Hé thong may tinh tuong lai (Future Systems),” trong d6 du kién
s& sir dung vi mach siéu quy mo (VLSI). Truéc vién twong cac cong ty may tinh Nhat Ban sé& bi
phé san va diét vong bai chién luge doc chiém thi trudng may tinh nhu vay cua IBM, MITI d3 ép
bugc 6 Cong ty may tinh Nhat Ban tai to chiic thanh 3 nhém: Hitachi — Fujitsu, Nippon Electric
— Toshiba va Mitsubishi Electric — Oki, voi muc dich dung stirc manh tap trung dé d6i khang lai.
Tuy nhién, viéc két hop nay da khong dem lai két qua kha quan. Ly do don gian 14 tt ca nhiing
cong ty nay déu 1a d6i thu canh tranh ciia nhau, nén du bi ép budc tré thanh nhdém cong tac, ho
van duy tri tinh doc 1ap caa cong ty goc.

Nam 1974, Hoi dong Quan tri Vat liéu Dién tir thuoc Hiép hoi Phét trién Cong nghiép Dién
tar Nhat Ban (JEIDA=Japanese Electronic Industry Development Association) do Giao su Shoji
Tanaka, PHQG Tokyo, chu tri, di dwa ra mot ké hoach tong thé gom 10 dé an dimg dau 1a dé an
“Mo6 hinh Vi mach T6t cung,” tirc 1a vi mach siéu quy md, VLSI. Ké hoach tong thé nay da duoc
trinh cho Bo MITI thang 6, 1974. Sau d6, dé ddi lai chién lugc doc chiém cua IBM nhu ké trén,
thang 12 cling nim, Giao su Shoji Tanaka da trinh Hoi dong Quan tri Vat liéu Dién tir mot ké
hoach goi 1a “Phat trién Vi mach Siéu cao Tinh nang.” Ké hoach nay cling da dugc JEIDA trinh
Ién Bo MITI. Mot Uy ban JEIDA Piéu tra Vi mach Siéu cao Tinh ning da duoc thanh lap dau
nam 1975. Két qua diéu tra ciing dugc trinh 18n B MITI, trong d6 dé xuat mot to chirc nghién
ctu pha thién hoang, tic 1a mot mo hinh nghién ctru chua tung co trong lich st nghién ctu khoa
hoc c¢ong nghé. Do chinh 1a Vién Nghién cizu chung Vi mach siéu quy mé — Té hop nghién cizu Vi
mach siéu quy md vdy. Pic trung pha thién hoang cua ké hoach nay 1a nhu sau:



> Quy tu 5 cdng ty may tinh Nhat Ban, la Fujitsu, Hitachi, Mitsubishi, NEC va Toshiba
cong vai Trung tam Nghién ciu Tong hop Cong nghé Dién tir, Vién K5 thuat Cong
nghiép thuoc Bo MITI, vao mot noi (Thi tran Miyazaki-dai, thuoc Thanh phé Kawasaki
ngay canh thi d6 Tokyo) dé tién hanh céng cudc nghién ciu VLSI. Trong hang may chuc
t chirc nghién ctu do Bo MITI bao tro, day 1a truong hop duy nhét va dau tién két hop
nhiéu cong ty khdng 15° vén 1a dich tha canh tranh 4c liét véi nhau, khién ho phai ciing
nhau gép sticc cho muc dich chung: Sy séng con caa chinh ho!

> Muc dich nghién cru 1a chuan héa céng nghé ché tao vi mach siéu quy mé: Tap trung
vao cong nghé gia cong siéu tinh xao mai, tir 46 da tao ra nhitng thiét bi tan ky nhu may
stepper, may do hoa tia dién tir (electron-beam writer), v.v., nham nang ty Ié tu cung cap
thiét bi ché tao ban dan vi mach cua Nhat Ban tir 20% trong nira dau cua thap ky 1970 1én
tGi trén 70% vao dau thap ky 1980. Nhu vay, muc tiéu cua ké hoach 1a nam bt cong
nghé nguon khdng nhitng vé ché tao vi mach, ma ca vé ché tao thiét bj san xudt vi mach.

> 5 cong ty thanh vién mdi cng ty cung cap 20 ngudi, tat ca déu la nhitng nha nghién ciu
c6 hang, khdng nhiing chi co thanh tich trong cong ty truc thudc, ma ngay d6i véi xa hoi
bén ngoai, ho cling ximg dang 1a nhitng nhan vat duoc né trong vé mit chuyén mén ciing
nhu vé nhan cach. Mot vi du: Nguoi ding ¢au nhém nghién cau Toshiba 1a Tién si
Yoshiyuki Takeishi, Giam ddc Trung tim Nghién ciru Ban dan Vi mach, thuoc Vién
Nghién ctru Trung Uong Toshiba, mot bo mat qudc té vé ban dan vi mach. Céc nhoém
thudc cac cong ty khac cling cO nhirng truéng nhom tuong tu.

» B0 MITI da cir 6ng Masato Nebashi, nguyén la mét vu truong caa Bo, lam Cha nhiém
T6 hop Nghién ctru Vi mach Siéu quy mo, va Tién si Yasuo Tarui thudc Trung tam
Nghién ciru Tong hop Cong nghé Pién tir néi trén lam Giam déc Vién Nghién ciu
chung Vi mach siéu quy md. Ong Nebashi vén 1a mot quan chic cao cap caa Bo MITI,
mot ngudi ndi tiéng co tinh quyét doan ding lac va dung chd, co nang luc thuyét phuc
trong qué trinh thwong lwong, khién cho viéc dau tranh danh ngan sach cho Vién nghién
ctru ludn dugc chon tru, sudng sé. Tién si Tarui duoc ké 1a mot ngudi trong bo ta® d3 co
nhimg déng gop 16n lao cho khoa hoc cong nghé lién quan dén ban dan vi mach cia
Nhat Ban ngay tir giai doan so khai (1950-1960). Chinh 6ng da tu minh chon ra danh
sach 100 thanh vién cua Vién nghién ctru dua trén thanh tich khoa hoc va kinh nghiém
cua ting ¢4 nhan. Chinh 6ng di gip va phong van timg ngudi mot. Tat ca cac dé tai
nghién ciru caa Vién déu dé cho nhiéu nhom thanh vién cuing tién hanh canh tranh véi
nhau, va moi cudc thao luan lién quan déu dugc to chirc cdng khai va nhiéu 1an mdi tuan
cho moi nguoi tham gia tranh luan dé di dén két luan dugc moi ngudi dong thuan.

> Tong kinh phi nghién ctu cho 4 ndm 13 70 ty JPY (gan 290 triéu USD tinh theo hdi suat
thoi d6). Tong ngan séch quédc gia caa Nhat Ban nam 1975 14 20.880 ty JPY (dan sb
Nhat Ban lac d6 1a 112 triéu, gap 1,3 1an VN hién nay), nim 1980 1a 43.400 ty JPY (dan
sb 117 trigu, gap 1,4 1an VN hién nay). Tinh binh quén, ngan sach cia Nhat Ban trong
bdn nam cua ké hoach 13 32.140 ty/nam. Nhu vay, chi phi binh quan hang ndm cho VLSI
Project la 17,5 ty JPY, tuc la khoang 0,545 phan ngan cia ngan sach qudc gia.

Thtr so sanh véi chi phi cho ICDREC. ICDREC hién nay ¢ khoang 80 nguoi, so véi 100
nguoi cua VL Project, thi quy mé caa 2 t6 chirc nghién ciru nhu vay ciing 1a ty 1€ thuan vai dan

> Vi du Cong ty Toshiba c6 téng doanh thu vira van bang Téng san phim quéc noi (GDP) cua Viét Nam ta!
®Bo tu (thu ty abc): Makoto Kikuchi (Sony), Jun-ichi Nishizawa (PHQG Tohoku), Takuo Sugano (PHQG Tokyo),
va Yasuo Tarui (TT NC TH CN BT, Bo MITI).



s6 cua hai nude. Trong 3 nam Sap t6i, tién dau tu cho ICDREC tir ngan sach nha nudc, trung
wong va dia phuong, du kién s& 1a khoang 50 ty VNB/nam, nghia 1a khoang 0,084 phan ngan cua
ngan séch quéc gia (ngan séch quéc gia VN nam 2011 13 595 ngan ty VND). Noi cach khac, chi
phi cua Nhat Ban cho mdi dau nha nghién ciu thoi d6 1a khoang 7 1an so véi Viét Nam ngay nay,
néu tinh theo ty Ié trén ngan sach quéc gia. That ra, chi phi cho ICDREC la ké ca luong cua nhan
vién, trong khi chi phi cia Nhat Ban 1a thuan tay cho nghién ctiu. Nhu vay chi phi thuc su cho
mdi dau nha nghién ciru Nhat Ban I6n gap hon 15 14n cua Viét Nam ta.

Trén day chi la tinh theo ty 18 ngan sach qudc gia. Con néu tinh tién mat, Nhat Ban chi cho
Trung tdm Nghién citu chung 72,5 triéu USD/nam trong khi tién chi cho ICDREC 2,5 triéu
USD/nam, tirc 12 29 lan it hon. Néu trir tién lwong nhéan vién nhu da lam & trén, thi tién mat cho
nghién ciru cua ICDREC thyc chit chi con non nira, nghia 14 chi bang 1/60 so véi Nhat Ban thoi
30 nam trudc. Néu ké ca dén sy truot gia caa ddng USD trong may chuc nam qua, thi chuwa biét
ty 1& nay 1a bao nhiéu lan.

Di nhién, khong thé dem ICDREC ra so bi v&i Trung tim Nghién ciu chung VLSI hon 30
nam trudc cua Nhat Ban duoc. Viéc so sanh & day chi c6 muc dich minh hoa cai phong cach lam
khoa hoc c6ng nghé cua mot nha nudce da co lich sir phat trién cong nghiép mot khi da quyét tam
lam nén mot su nghiép han hoi.

Tir ké hoach VL Project trén, bai hoc sau day c6 thé duoc rit ra:

1) T6 chirc khoa hoc cong nghé khong nén lap ra hap tap trong khi chua c6 thuc lyc.

2) Ngudi diéu hanh té chirc nghién ciru nén duoc lya chon trén co s nang luc va thanh tich
chuyén mon hon 1a chi dya trén than thé chinh tri.

3) Lanh dao c6 tim nhin bao quat, cd sirc hap dan ca nhan (charisma) thi qui tu dugc ngudi
c6 chan tai, 1am xuat hién duoc nhitng ké hoach quy moé mang tinh d6t pha.

1l.  HIEU UNG VI MACH DPOI VOI NEN CONG NGHIEP BIEN TU — NHAT BAN

Vi mach siéu dai quy mé, VLSI, méi chi xuat hién khoang ba chuc nam nay, nhitng da lam
mét cudc cach mang thay doi toan dién b mat cia xa hoi loai nguoi. Cai ma ngay nay ching ta
goi la cdng nghé théng tin (information technolody, 1T) s& khéng tré thanh hién thuc néu khong
c6 vi mach. Vi dy, chi méi khoang 10 nam trudce day thoi, dién thoai di dong va may vi tinh con
la vat qui hiém tai Viét Nam. Thoi 4y, phai bo ra hon hai (2) cdy vang méi mua dugc mot may
dién thoai di dong, nén chi nhitng nguoi giau trong xa hoi moi c6 ma dung Nhung ngay nay thi
sa0? Hoc tro trung hoc va ngay hoc trd tiéu hoc ciing c6 dién thoai di dong’. May vi tinh ciing
vay: Muoi nam trudce thi ngay cac gido su dai hoc ciing it ngudi c6 may vi tinh sach tay, nhung
ngay nay thi ngay hoc sinh trung hoc ciing nhiéu ngudi ¢4 may vi tinh sach tay ca nhan. Cac
doanh nghiép cong thuong, di nhé miy, thim chi manh min, ciing déu ¢é va ding may vi tinh
dé xir ly dit liéu. Pay 1a chi nhin tir goc do sinh hoat thudng ngay caa xa hoi. Néu cha y dén cau
tric cua nén cdng nghiép, ching ta s& thiy cudc cach mang vi mach con dang ké hon gap boi.

L4y vi du nén cong nghiép dién tir caa Nhat Ban.

Nam 1985, tirc 12 sau khi Nhat Ban da ché tao dai tra duoc vi mach siéu quy md va ang dung
vao cac san pham cdng nghiép, nén céng nghiép dién tir cia Nhat Ban c6 bo mat co thé tom tat
bang hinh dudi day.

! C6 thdng ké cho thay s may dién thoai di dong hién luu hanh tai Vigt Nam la khoang 200 trigu c4i, ngha la 16
gap 2 lan rudi tong dan so!



Theo hinh nay, phan b6 san pham cang nghiép dién tir Nhat Ban vao gitra thap ky 1980 d6
con nang ve san pham dién tir gia dung (home appliance), mang tinh chat thoi vu nhiéu hon cac
san pham 6n dinh quanh nam nhu vi mach, may tinh, thiét bi vién thong,...
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Nam 1995, tie 1a 10 ndm sau, nén cdng nghiép dién tir 3 c6 dién mao khac han nhu sau:
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Loai san pham “thdi vy giam manh, trong khi do san pham “phi thoi vy~ tuc la san pham
dung cho cong nghiép (industrial use) nhu ké trén da ting 1én hon gip ddi, tao ra mot cau tric
bén vitng cho nén cdng nghiép dién tu.

Trén day méi chi 1a hé qua cua su phat trién vi mach déi vai nén cong nghlep dién tu. HE qua
do khong dung lai ¢ cong nghlep dién tir, ma lan rong ra khap moi nganh cdng nghiép, d&én ndi
ngudi ta thudng nodi “Néu cai gi khdng muc ndt, cdi dé hdn cé silicon (vi mach) ¢ bén trong (If it
doesn’t rot, it will have silicon in it!)”. That vdy, ngay nay di tim mot san pham cong nghiép hién
dai khong chira dung vi mach con khé hon “mo kim day bién!”

Ngoai ra, nhu ndi & trén, vi mach xuét hién 1am cho cdng nghé thdng tin tr thanh hién thyc,
va nhu vay da 1am mot cudc cach mang trong tat ca cac hoat dong kinh té, vin hoa, xa hoi cua
loai nguoi.



IV.  HIEU UNG POI VOI KINH TE QUOC GIA VA GIAO DUC BAI HOC

O trén, tom luoc vé ké hoach qudc gia VL Project ctia Nhat Ban da phan nao cho thay ro
nhirng thanh tuu khoa hoc cong ngh¢ ve vi mach da c6 hiéu qua to lén dbi voi nen céng nghiép
dién tir ciia Nhat Ban. HE qua cuaa su chuyen dbi cau tric va su téng truong cua nén cong nghiép
nay, nhat 1a sy 16n manh cta thanh phan vi mach va may vi tinh, hin nhién da déng gop 16n lao
va toan dién cho nén kinh té ciia Nhat Ban trong qua trinh nudc nay vuon 1én thanh nén kinh té
thir nhi thé gidi ké tir thap nién 1980 dén nay. Song song vai phét trién kinh té 1a su 16n manh
cua cac dai hoc Nhat Ban. Nhat Ban cé khoang 900 truong dai hoc, thi trong d6 hon 150 truong
c6 khoa dién — dién tir hay mot khoa tuong tu c6 bo mon khoa hoc cong nghé ban dan vi mach.

Vi du thir hai vé hiéu #ng kinh té va giao duc dai hoc 12 Han Quéc.

Mot ban tom tat cho lanh dao (executive summary), tc la bao cao cua t6 chirc WTEC® ra
ngay 12/7/2007 ¢3 md dau mot cach vo ciing an twong nhu sau:

“Rising from ebscurity 25 years ago, Korean electronics companies have come to own a
significant share of the world electronics market today. They are now the major DRAM suppliers
in the world. They conduct state-of-the-art R&D projects, establish foreign ventures, and
support world-class university science and technology (S&T) programs.”

Tam dich: “Vuon 1én tir bong 16i 25 nam trude, cac cong ty dién tir Han Quéc da co thi phan
dang ké cua thi truong dién tir thé gioi ngay nay. Nay ho la nhiing nha cung cap chinh yéu cho
thé gidi vé DRAM. Ho tién hanh nhiing ké hoach nghién ciru phat trién ¢ mire tt dinh, thiét
1ap nhitng cong ty mao hiém voi nude ngoai, va hd trg nhitng chwong trinh khoa hoc cong nghé
tim cé thé gidi cho dai hoc.”

Mot bai viét trén to Hoat dong Khoa h(_)C9, co quan cua B§ Khoa hoc Cong nghé, da tom lugc
hé qua ma vi mach da c6 ddi véi nén kinh té va gido duc dai hoc ciia Han Qudc nhu sau.

“Chdng han, Han Quéc, ke tir khi ndm bat dwoc céng nghé vi mach va phat trlen diege nén
cong nghiép vi mach vao cudi thdp ky 80 cua thé ky truée, thi tong san pham quéc néi cia ho da
tang lén voi téc do nhanh. Nam 2000 la 533,4 ty USD, nam 2003 la 643,8 ty USD, nam 2006 la
951,8 ty USD. Vé gido duc dai hoc thi nhiéu dai hoc Han Quéc hién nay c6 chat lwong dding né.
Mot 56 liéu dang cho ching ta ngac nhién va than phuc la so nguoi “xudt than” tir Pai hoc
Seoul dat dwoc hoc vi tién sy tai tdt ca cdc truong dai hoc tai My trong nam 2009 dwng hang thir
twe. N6i chinh xdc, Han Quéc chuwa c6 mét Giai Nobel nao vé khoa hoc cong nghe | ciing chwea hé
c6 mot huy chwong Fields nao ca. Thé nhung, véi dén sé khoang 50 triéu nguwoi (thir 26 trén thé
gioi vao thang 12.2009) so voi gan 86 triéu nguoi cua Viét Nam (thir 13 trén thé giGi vao thang
4.2009), Han Quobc cé tong san pham quéc ndi cao gdp hon 9 lan Viét Nam, véi thu nhdp binh
qudn ddau nguoi tinh theo mdi luc (purchasing power parity, PPP) ciing gap hon 9 lan Viét Nam.
Viét Nam ta hién nay dang rat can nhitng cong nghé cao, nhitng san pham cong nghé co gid tri
gia tang cao, nhitng nha kinh doanh tam ¢ cé kha nang xdy dung va dleu hanh thanh cong
nhitng nha may ché tao ra san pham céng nghiép dap iing dwroc nhu cau trong va ngoai nuoc,
tao c¢éng an viéc lam cho hang ngan, hang chuc ngan lao dong, cd lao dong tri 6¢ lan lao dong
chan tay.”

8 WTEC Report on the Korean Electronics Industry (2007/07/12). WTED, or World Technology Evaluation Center,
is a non-profit organization separated from Loyola University Maryland where it was first created.

° Pang Luong Mb, Vi Mach: San pham céng nghé cao chi luc quac gia?, Dién dan, tap chi Hoat dong Khoa hoc, s6
thang 11, ndm 2010, tr.18-19, http://www.tchdkh.org.vn/tchitiet.asp?code=3593.
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¥ Danh muc Giai Nobel theo timng qubc gia cia Wikipedia c6 ké Han Quéc c6 mdt nguoi dugce giai Nobel Hoa hoc
tén la Charles J. Pedersen. Nhung, ngudi ndy chi 1 sinh tai Pusan, Han Qudc, bo lai 1a nguoi Na Uy, me 1a nguoi
Nhat Béan, nén nguoi Han Quoc it khi hanh dién vé giai Nobel nay.

Trong phan trich dan trén, mot con s phan anh duoc su gia ting chat lwong gido duc dai hoc
nhu 12 hé qua cua hiéu (ng kinh té 1a s6 hoc vi Tién Si dat duoc tai My bai sinh vién Han Quéc
xuét than tir Pai hoc Quéc gia Seoul dimng thir tu ndm 2009. Pay khong phai 1a mot sy dot bién,
ma that ra nam 2006, Vi tri nhu vay cua DPHQG Seoul di la thir 3.

Dang né trong hon nira 1a trong 5 nam (1997-2002), téng sb hoc vi Tién Si Kinh té hoc dat
dugc & My bai sinh vién xuat than tr PHQG Seoul 1a 162 ngudi (binh quan mdi nam 33 ngudi)!
Con ) nay l6n hon gip doi s6 sinh vién xuit than chinh DH Harvard (74 ngudi) cua My, hon
gap 5 lan So sinh vién XUAt than PHQG Tokyo (32 nguoi) cua Nhat. Viét Nam ta nay dang trén
da phat trién kinh té ciing rit can c6 mot doi ngii chuyén gia kinh té tién si c6 thuc luc nhur vay.

Cai gi khién Han Quéc xay dyung thanh céng nén cong nghiép vi mach mot cach ngoan muyc
nhu ké trén trong qué trinh céng nghiép hoa nhu vay?

Mot bai phan tich cua 2 nha nghién cau thugc Nhém Nghién ciu Phén tich Kinh té va Ban
Khoa hoc Quan tri, Vién Khoa hoc Cong nghé Tién tién Korea (KAIST=Korea Advanced
Institute of Science and Technology)™® da tém tat rit chi Iy nhu sau:

“The Korean semiconductor industry started from off-(shore)*! assembly by foreign firms in
the mid-1960s and has progressed to self-development of 4M dynamic random access memory
and mass production of various frontier very large scale integrated circuits, going, in turn,
through embryonic, transitional, take-off and expansion, and self-supportive stages. The
possession of skilled, inexpensive human resources, the given size of the domestic market, the
strong commitment of entrepreneurs with large investment capability, private firms’ appropriate
selection and expansion of suitable business scope for its technological capability, and
aggressive investment in research and development (R&D) and production facilities, together
with government subsidies in R&D and manpower training and coordination of collaborative
research among private firms, have facilitated the growth of the Korean semiconductor industry
and enhanced its competitive position in the world semiconductor market.”

Tam dich: “Nén cong nghiép ban dan Han Quéc khoi dau bang hoat dong lip rap xa bo caa
céc doanh nghiép nudc ngoai tir khoang giira thap ky 1960, di tién bo dén trinh do ty phét trién
duoc b nhé DRAM 4M ciing nhu ché tao dai tra duoc nhiéu vi mach siéu qui mé tién tién, bang
cach di timg giai doan, tir trimg nudc, qua chuyén tiép, téi cat canh bay bong va phét trien, dé
sau cung dat t6i ty minh dung ving. Ngudn lao dong trinh do cao nhan cong thap, thi truong
qudc noi san cd, sy dan than cua nhitng nha kinh doanh véi nang lyc dau tu 16n, su lya chon
thich dang va khuéch truong qui mo kinh doanh thich hop véi kha ning cong nghé caa minh boi
cac cong ty tu nhan, dau tu 6 at cho nghién ciru phat trién va cho thiét bi san xuat, cling vai tro
cap cua chinh phu cho nghién ctu phat trién dao tao nhan lec, su hai hoa trong hop tac nghién
ctru giira cac doanh nghiép tu nhan, da lam dé dang cho su ting truong mot cong nghiép ban dan
va cai thién dia vi canh tranh cua Han Qudc trén thi truong ban dan thé gisi vay.”

lo Byung-Moon Byun and Byong-Hun Ahn, Growth of the Korean semiconductor industry and its competitive
strategy

in the world market, Technovation, 9 (1989), 635-656, Elsevier Publishers Ltd., England.

' Tir trong déu ngoic (shore) 14 do t6i (Pang Luong M6) thém vao cho rd nghia.
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T6m tat, nhiing nhan té 1am cho Han Quoc thanh cong trong su nghiép xay dung nén cang
nghi¢p ban dan vi mach méc dau Han Quoc cling bat dau tir lap rép cho nuéc ngoai cung thoi ky
véi Malaysia, Philippines va Thai Lan nhung da khong dirng lai ¢ khau lap rap, la nhu sau:

ii.
iii.
Iv.

V.
Vi.

Vii.

Ngudn nhan lyc trinh d6 cao nhan cong thap,

Thi truong qudc ndi ¢é san,

C6 nhitng nha dau tu 16n trong nudce biét dan than,

Biét tu luong swc trong lva chon qui md kinh doanh hop véi kha ning,
Déam dau tu 6 at ding luc dung chd,

Biét hop tac nghién ciru voi nhau gitra cac doanh nghiép,

Nha nudc tich cuc hd tro bang tién va co ché.

Nhitng nhan té trén day sao thay c6 nhiéu cai giéng Viét Nam ta ldc nay thé?
Nhung ciing c6 cai khac véi Viét Nam!

V.

NHA MAY VI MACH O TP HCM NEN NHU THE NAO?

Mbt trung tam san xuat vi mach Ién bac nhit thé gioi hién nay 1a Bai Loan. Thé ma Dai Loan
lai xuat hién rat it trong tat ca nhiing bang so sanh ¢ trén! Tai sao vay?
bay 1a vi cac bang tong két o trén déu da loai trir 10 ché tao (foundries excluded).

Lo ché tgo 1a néi nhitng nha may hay cong ty chuyén van hanh nha may ché bién vi mach.
Loai hinh cong ty Lo ché tao nay khac véi cac cong ty San xuét Linh kién Tich hop hay Vi mach
(IDM = Integrated Device Manufacturer) & chd IDM ché bién vi mach ¢4 thiét ké riéng ciia minh,
trong khi d6 Lo ché tao chi san xuat vi mach theo don dit hang tir nhitg co sé chuyén Thiét ké
vi mach nhu ICDREC, nhu nhitng Cong ty Phi xudng (Fabless) hoac ngay ca tir nhitng cong ty
IDM khéac. Loai hinh cong ty nhu vay bat dau phat trién tir thap ky 1980 ¢ Pai Loan. Hién nay,
Pai Loan dimg dau thé gigi vé loai hinh ndy. Bang dudi ddy tom lugc thi trudng thé gidi vé Lo
ché tao, theo d6 2 cong ty 10 ché tao Pai Loan da chiém téi trén 60% thi truong thé gisi!

Market Share

Company Revenue 2007 2007 Market Share

(SMM)=! (%) .

Taiwan Semiconductor Manufacturing Semiconductor Foundry 2007 Revenue Market
Company (TSM) $10,609 47.0 Share (MM)
United Microelectronics (UMC) $2,957 13.1
Chartered  Semiconductor ~ Manufacturing
(CHRT) - §1,743 7.7
GLOBALFOUNDRIES, Inc NA NA 44%
{S;:::l}conductO! Manufacturing International 1354 60
1BM Microelectronics $566 25
Vanguard 8515 23
Dongbu HiTek 5432 1.9
TowerJazz $436 19
Samsung $126 06
Others $3,850 17.0 15%
The global semiconductor foundry market revenues is estimated at $22.58 by Gartner B TSM B UMC B SMI B CHRT B IBM Microelectronics B Others
Dataquest™ and $24.5B by IC Insights for the year 2007.%" The "Top 4" - TSM, UMC,
SMI, and CHRT - are estimated to have 72.5%% and 653%* combined share of the total Semiconductor Foundry 2007 Market Share™®! &1

market by the two data services, respectively.
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Ban d6 dudi ddy, goi 1a Silicon Sea Belt, chi rd phan bb cac nha méay vi mach tir dao Kyushu,
Nhat Ban, xudng khap Dong Nam A, ké ca 10 ché tao, nhat 1a cac 10 & Pai Loan (Tan Tric, tic 1a
Hsinchu). Ving Silicon Sea Belt nay hién nay san xuét trén 60% vi mach cua thé gioi. Trén ban
d6 c6 ghi sy xuat hién ciia nha may tai TP H6 Chi Minh: day chi 1a mot gid dinh 1a néu mot nha
may duoc 1ap ra tai Viét Nam, thi s& 1am cho ban d6 vi mach Dong Nam A trong nhu thé nao,
chir chua phai 12 hién thyuc. Tuy nhién, wdc mo sém thdy c6 mot nha may nhu vay & Viét Nam
ngay lic nay han chiang phai 1a cua riéng toi.

Bangalore

’ 5

0 o
O

Nha may & Viét Nam nén 1a kiéu Lo ché tao nhu Pai Loan ching?
Hay nén la nha may vi mach dua trén thiét ké ban quyen cua Viét Nam?

Thién y 1 nén bét dau tir loai hinh tha hai trén, nhung khong loai b kha ning khuéch truong
hoat dong sang loai hinh Lo ché tao. Céng nghé ché bién c6 thé phai di mua lic du, va nhu vay
nén bt dau tir cdng nghé vira phai rdi timg budc phét trién toi nhitng cong nghé tién tién hon dé
theo kip véi thé gisi. Cong tac phat trién cong nghé nhu vay sé& 1a nhiém vu cta c4c vién truong
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va cac co sé nghién ciu tai TP HO Chi Minh va ca nudce. Trong qué trinh ndy, moi co s nghién
clru cong tac chit ché vai nhau, hd tro 13n nhau dé dan dan tu cha duoc vé céng nghé va giam
stc ép vé dau tu cho cong nghé di mua, déng thoi, dao tao doi ngii k§ su chat lwong cao cung
ung cho cdng nghiép vi mach va sém dat té1 giai doan tu minh ding virng dugc.

VI.  THAY LOI KET

Lo twa caa mot cudn sach kinh dién vé thiét ké mach dién ta*?, dé cap dén nén cong nghiép
vi mach Viét Nam nhu sau: “Mach tich hop: chuyén cii ma méi. Cii & chd tir 1au da c6 nd luc gay
dung nén cong nghiép nay ¢ Viét Nam. Méi ¢ chd, ngay & thoi diém nay, quy 3 ndm 2005, van
chura c6 mét co so ché bién mach tich hop nao ¢ Viét Nam ca.”

Loi phat biéu Up mé nay da duoc trién khai minh bach hon trong mot bai viét trén tap chi
Hoat dong Khoa hoc, di dan & trén (cuéc chi s6 8 ¢ trang 8 trén), nhu sau:

“Ngay sau ngay thong nhat ddt nwée nam 1975, téi da dwoc mét quan chic cao Cap cua Uy
ban Khoa hoc Nha nuwéc lic dy tlep cdn va moi tham gia mét ké hogch nghién cizu ché tgo ban
ddn. Téi da khong dam tham gia vi khéng cé te tin 1a ban than ¢ thé thanh céng dwor.

...(lugc bo vai dong)...

Vi quan chic cao cap cia UBKHNN liic @6 chinh la Chii tich UBKHNN, GS Trdn Pai
Nghia. Mgt buéi sang khéng xa ngay 30 thang 4 nam 1975, t6i da c6 han hanh dwoc gdp ong
trong bo qudn phuc tai Pai hoc Khoa hoc Sai Gon, sau nay la Dai hoc Khoa hoc Tw nhién TP
HCM. Ong néi véi i Ching toi 6 Ha Noi da tim hiéu va thdy anh la nguoi duy nhdt cé kinh
nghiém cong nghiép vé ban dan. Néu anh bang long, thi ngay hém nay, tién cé mady bay vé Ha
Néi, t6i san sang boc anh di luon cung voi toi. Anh nghi sao?”

Mau chuyén trén chi yéu chung to: Lanh dao UBKHNN thoi d6 da ¢6 tam nhin xa dang né,
dam dau tu dang ké** dé xay dyng mot day chuyén khép kin ché tao ban dan. Sy viéc khong
thanh chang qua la “gap thoi thé, thé thoi phai thé.” D6 1a thoi ky kho khan sau chién tranh, lai
thém tinh trang cam van khat khe, cong nghiép phu trg trong nuéc con yéu kém,...

Nhung ngay nay, sap sang quy 3 ciia nam 2011, thi sao?

Sau khi d4 phan tich & trén tai sao Han Quéc thanh cong, mac dau & giira thap ky 1970 ho
cling con ¢ giai doan chuyen tiép, tirc 1a khong han da bo xa Viét Nam. Nhung ngay nay, sau khi
nén cong nghi¢p ban dan vi mach ciia ho da hoan thanh va phat trién hoanh trang roi, thi phai
nhin nhan rang Viét Nam da bi bo qué xa.

Ngay nay, trong 7 nhan t6 tich cuc ¢ trén cua truong hop Han Qudc, Viét Nam c6 thé chua
cO tat ca, nhung da c6 may nhan té quyet dinh: nguon nhén lyc trinh d6 cao nhan cong vira phai;
thi truong tiém ning trong nuGc to 16n gap boi so véi Han Qubc ngay xua. Con nhimg diéu kién
khéc, nhat 1a sy tich cuc hd tro caa nha nudc, trung wong ciing nhu dia phuong, vé tai chinh va
co ché, thi d6 chi con la nguyén vong ma théi.

Chlng ta da l4p rap dién tir trén 30 nam roi. Cai ma Han Quéc chi mét 5, 6 nam dé lam xong,
thi ta da bo ra hon 30 nam roi!

Phai ching bay gid la Iic cit canh?

* Dang Luong M6, MO HINH MOSFET TRONG SPICE, Nha Xut ban Phuong Péng, tr. 5, Ho Chi Minh (2006).
Cuén sach dugc soan xong nam 2005 nhung in va nép luu chiéu xong va vao dau nam 2006.

B3 Loi tya nay viét vao quy 3, 2005, nhung ngay thoi diém nay, tirc 1 trudc thém quy 3, 2011, n6 van dung.

' Tién ddu tu cho day chuy‘en khép kin d6 nghe n6i 1a 50 trigu USD, mot khoan dau tu tuy con nho so véi ngét 300
trigu USD cua VL Project Nhat Ban, song ciing dang goi la mot s tién khong 16 d6i vai Viét Nam ¢ thoi diém do!
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