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Cong nghiép vi mach ban dan:
tré nhung manh mé =

< VU TRUNG

Mot dang cong nghé cao - cong nghé vi mach bdan dan
la két qua tong hop nhiéu nganh khoa hoc va cong nghé
khdc nhau, da tung tao ra cdc logi san phdm chi iing
dung trong nhiing linh viic ddc biét vdi chi phi cao, nay
da rdt gdn giii trong ddi song thudng ngay ctia moi ngudi.

Ban dan la tu chi dac tinh truyén
dién dac biét cha cac loai vat chat
ma trong mot diéu kién nao do
sé truyén dién, va trong mot diéu
kién nao d6 sé khéng truyén dién.
TU nhitng nam 1830 da c6 nhiing
nghién cldu vé chat ban dan.
Nam 1958, Jack Kilby (Céng ty
Texas Instruments, My) sang ché
ra mach IC (Integrated Circuit)
con goi la vi mach tich hgp, tich
hop céac thiét bi dién t& (dién trg,
transistor, tu dién,...) vé&i kich
thudc tu vai mm dén vai micro
[én trén bé mat mot tdm ban dan
(semiconductor), con goi la wafer
(thusng la tdm silic méng) va san

xudt ra cac chip, mé dau cho thoi
ky hoang kim cta vi mach.

Mot nén cdng nghiép
phat trién
Céng nghiép vi mach ban dan

(CNVM) da tré thanh nganh cong
nghiép mai nhon cta nhiéu quéc
gia trén thé gigi. Mot con chip
nho xiu nhung 1a mot hé théng vi
mach cuc ky phtc tap, viéc thiét
ké va ché tao la téng hdp nhiéu
khoa hocva céng nghé khac nhau.
Xu huéng phat trién cac sdn pham
cla nganh CNVM dua trén tiéu chi
don gian: nhé, nhanh va ré hon.

Nh& xu huéng phat trién nay nén
CNVM da phat trién song hanh vai
rat nhiéu linh vuc khac nhau va
c6 doanh thu trén toan cau luén
tdng trong nhirng ndam qua.

Thi trudng ban dan toan cau du
doantu2012-2017 sétang 109ty
USD, dat 400,2 ty USD vao 2017
vGi muc tang trudng kép (CAGR
- Compounded Annual Growth
rate) la 6,5%. Cac linh vuc du bao
chiém doanh thu cao la logic:
106,1 ty, MPUs (microprocessor)
va MCUs (microcontroller): 79,2
ty, BO nhé (memory) 78 ty (BD1,
BD2).

BD 1: Phat trién CNVM trén toan cau
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Sdn phdm tu CNVM dugc Ung
dung réng rai trong dgi séng,
nhat la linh vuc dién tl, truyén
théng, cdcnganh cong nghiép,...
dac biét la trong cac thiét bi di
dong, mday tinh, 6 t6,... Péng
g6p nhiéu vao phat trién doanh
thu CNVM la ¢ng dung trong cac
linh vuc nhu xtr ly d@ liéu, truyén
thong, dién td tiéu dung. Thi
trudng dién thoai théng minh
(smartphone) va may tinh bang
(tablet) cing la nhan té quan
trong thac ddy thi trudng bén
dan. Tuy nhién, du bé&o tir 2012
dén 2017, cac linh vuc tac déng
manh vao phat trién doanh thu
CNVM la 6 t6 va coéng nghiép véi
muc CAGR tang lan lugt la 9,4%
va 8,8% (BB3) .

CNVM phat trién manh trong
nhing nam qua va la nganh
cdéng nghiép chi luc cta nhiéu
nudc. Trung Quéc va My dan dau
trong linh vuc nay sé tiép tuc
trong nhitng nam t&i du CNVM
da dan phat trién mé& rong sang
cac quéc gia khac nhu An Do,
Han Quéc. Thi trudng vat liéu
ban dan rdt phat trién tai cac
thi trudng chau A gém Dai Loan,
Nhat, Han Quéc va Trung Qudc,
chiém xap xi 70% toan cau. Tu
nam 2010, Pai loan da dudi kip
Nhat va dugc du bdo nam 2014
sé vugt qua Nhat vdi trén 10 ty
USD, ding hang dau thé gidi
(BB 4).

Cudc chay dua trong
nén CNVM

Nganh CNVM toan cau vdi hon
400 cong ty da va dang ché tao,
déng gbi cac sdn phdm vi mach,
nhung chi tdp trung va phat trién
manh & cic quéc gia phéat trién
nhu My, Han Quéc, Nhat, Dai Loan
va cac nudc Tay Au. Nam 2013,
dan dau thi trudng ban dan toan
cau la Intel, k€ dén la Samsung
va Qualcomn (BB 5). SamSung va
Intel cling la hai cong ty dan dau
trong viéc danh nguén vén cho vi
mach ban dan trong nhing nam

BD 2: Du bao phat trién thi trudng CNVM toan ciu theo thanh phan
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BD 3: Du bao linh vuc ting dung tac dong dén phat trién thij trudng
i CNVM toan cau
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BD 4: Thi truong vat liéu ban dan
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qua va du bdo sé tié€p tuc trong f
2014. Tuy nhién, tdng nguén vén
cho vi mach ban dan manh nhéat

~

7 A

Cac cong ty trong CNVM dugc x€p vao cac dang:

la SanDisk, dugc dy bao sé ting — Nhiing cong ty c6 khd ndng tu thiét ké va sdn xudt
ﬁen\ gf]%’ Tguy?”A”hé”,dUQgtCE9 cdc con chip cho chinh minh, dugc goi tat la Fab hay
a VvVl nhu cau md rong san Xua (o} . o .

nhé tién tién 3D N'A,\?D flash ciing fablite hodc IDM (Integrated Device Manufacturers)
v6i d6i tac Toshiba. Cac cong ty nhy Intel va Samsung, hién nay khong con nhiéu cdc
ti€p theo sé& tang manh dau tu A .

vén trong 2014 la Micron (58%) va cong ty dc-mg nay.

SMIC (35%) (Bang 1, Bang 2). — Nhiing cong ty chi thiét ké chip roi thué cdc don
Doanh thu cia CNVM ludn trong vi gia cong sdn xudt chip cho minh, goi tat la Fabless
xu thé téng, so quy 1/2014 vGi (Fabless semiconductor company) nhu AMD, Apple,
quy 1/2013, doanh thu cia CNVM NVIDIA, Qualcomm, TI, Broadcom

toan cau tang 7%, riéng 20 cbng ? o

tB}/‘ din df/‘u ;5,”99 9% (c6 ”UD“" — Nhiing cong ty gia cong ché tao, goi tat la Foundry
chinh tai My dén 9 cong ty, tai Dai .
Loan: 3, tai Nhat va Han Quac déu (foundry company) nhu TSMC, UMC, G{obalFo,undrzes
c6 2 cong ty). Ddn dau doanh thu (GF), SMIC... Cdc cong ty dang nay chiém da so.

van la Intel va Samsung, nhung , . . 5 R
MediaTek + Mstar c6 doanh thu Vi dy nhu con chip 32-bit VN1632 cua Trung tam

tdng cao nhédt (48%), nguyén ICDREC (Dai hoc Qudc gia TP. HCM) do hang khdc

nhan dugc cho la do tiéu dung A ” R y A cxy 1A
smartphone tang manh & Trung | §14 €0Ng ché'tao. Trung tam ICDREC la cong ty thiét ké
Quéc va cac nudc chau A- Thai Chlp (fabless).

Binh Duong (Bang 3). k J

BD 5: Cac cong ty dan ddu thi trudng ban dan toan ciu, nam 2013
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Bang 1: Cac cong ty dan ddu ngudn vén cho CNVM

2014 Cong ty .?012 .?013 13/12 .?014 14/13 20.1? -2014
(triéu USD) | (tri¢u USD) (%) (triéu USD) (%) (triéu USD)
1 Samsung 12.225 11.560 -5 11.500 -1 35.285
2 Intel 11.000 10.611 -4 11.000 4 32.611
3 TSMC* 8.341 9.709 16 9.750 0 27.800
4 Global Foundries 3.800 4.500 18 5.500 22 13.800
5 SK Hynix 3.363 3.146 -6 3.700 18 10.209
6 Micron 2.184 1.935 -11 3.050 58 7.169
7 Toshiba 1.137 1.630 43 1.950 20 4717
8 SanDisk 979 859 -12 1.600 86 3.438
9 UMCH* 1.770 1.098 -38 1.200 9 4.068
10 SMIC* 499 651 30 880 35 2.030
- Tdong cong 10 cong ty 45.298 45.699 1 50.130 10 141.127
- Cac cong ty khac 13.742 11.731 -15 12.100 3 37.573
— Tong von danh cho CNVM 59.040 54.430 -3 62.230 8 178.700

*: Cong ty gia cong ché tao chip. \
Ong by gla cong ehe o cip Nguon: IC Insights, Company Reports

Bang 2: Cac cong ty CNVM dan dau doanh thu

, , ! uy 1/13 uy 1/14 1-14/ 1-14/Q1-13
gé;) yhl;Il]; )((2@:;, yhlglsg Coéng ty : Tru sé chinh T(?ngy doanh T(?ngy doanh %1-13 '?hay d(i“i)i thi
. . 1 thu thu % hang

1 1 Intel ! My 11.555 11.666 1% 0
2 2 Samsung I Han Qudc 7.946 8.797 11 % 0

3 3 TSMC* E bai Loan 4.470 4.852 9% 0
4 4 Qualcomm** ! My 3.916 4.243 8 % 0

5 5 Micron + Elpida ! My 3.300 4.175 27 % 0

6 8 SK Hynix : Han Quéc 2.577 3.507 36 % 2

7 6 Toshiba ! Nhat 2.939 2.793 -5% -1
8 7 TI ! My 2.717 2.792 3% -1
9 10 Broadcom** : My 1.962 1.984 1% 1
10 11 Renesas : Nhat 1.886 1.865 -1% 1
11 9 ST : Chau Au 1994 1.801 -10 % -2
12 16 Media Tek + MStar** ! bai Loan 1.083 1.608 48 % 4
13 12 Infineon ! Chau Au 1.208 1.440 19 % -1
14 14 AMD** ! My 1.088 1.397 28 % 0
15 13 Avago + LSI** : Singapore 1.136 1.305 15% -2
16 15 [NXP ' Chau Au 1.085 1.246 15 % -1
17 19 Nvidia ! My 940 1.072 14 %

18 20 Freescale E My 931 1.071 15 %

19 18 GlobalFoundries* ! My 946 1.010 7% -1
20 21 UMC* ' Dai Loan 899 1.006 12 % 1

- - Tong 20 cong ty 54.578 59.630 9 % -

*: Cong ty gia cong ché tao chip; **: Cong ty thiét ké chip. o o ) ’
Ngudn: Company reports, IC Insights’ Strategic Reviews database.
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Bang 3: Cac cong ty CNVM dan dau ting truéng doanh thu

G T e | | 2t o Tone e
1 MediaTek + MStar** bai Loan 1.083 1.608 48
2 SK hynix Han Qudc 2.577 3.507 36
3 AMD** My 1.088 1.397 28
4 Micron + Elpida My 3.300 4.175 27
5 Infineon Chau Au 1.208 1.440 19
6 Freescale M§ 931 1.071 15
7 Avago + LSI** Singapore 1.136 1.305 15
8 NXP Chau Au 1.085 1.246 15
9 Nvidia** My 940 1.072 14
10 UMCH* bai Loan 899 1.006 12
11 Samsung Han Quéc 7.946 8.797 11
12 TSMC* bai Loan 4.470 4.852 9
13 Qualcomm** My 3.916 4.243 8
14 GlobalFoundries* My 946 1.010 7
15 TI My 2.717 2.792 3
16 Broadcom** M§ 1.962 1.984 1
17 Intel My 11.555 11.666 1
18 Renesas Nhat 1.886 1.865 -1
19 Toshiba Nhat 2.939 2.793 -5
20 ST Chau Au 1.994 1.801 -10
- Téng 20 cong ty 54.578 59.630 9

*: Cong ty gia cong ché tao chip; **: Cong ty thiét ké chip.
Nguon: Company reports, IC Insights’ Strategic Reviews database.

Bang 4: Bang x€p hang cac cdng ty fab qua cac nam (Theo doanh thu)

Xép hang 2009 2010 2011 2012 2013
1 Applied Materials | Applied Materials ASML Applied Materials | Applied Materials
2 ASML ASML Applied Materials ASML ASML
3 Tokyo Electron Tokyo Electron Tokyo Electron Tokyo Electron Lam Research
4 KLA-Tencor Lam Research KLA-Tencor Lam Research Tokyo Electron
5 Lam Research KLA-Tencor Lam Research KLA-Tencor KLA-Tencor
6 Nikon Dainippon Screen | Dainippon Screen | Dainippon Screen | Dainippon Screen
7 Dainippon Screen Nikon Nikon Hitachi high-Tech | Hitachi high-Tech
8 Novellus Systems | Novellus Systems | Novellus Systems Nikon Nikon
9 Hitachi high-Tech Varian Hitachi high-Tech Daifuku Hitachi kokusai
10 Varian Hitachi high-Tech Varian Hitachi kokusai | Murata Machinery

Nguon: Gartner Dataquest, Lam Research Corp.
Thi tru(‘)’ng luoén r(’)ng mo 2013 tdng 4,8%, riéng tai Trung dén la My va Nhat, hai thi truong

Quéc tang 10,1% chiém dén tuong déi 6n dinh trong nhing
Thi trudng ban dan toan cau ndm  55,6% thi trudng toan cau; k€ nam qua (BD 6). Du béo trong vai
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BD 6: Phat trién thi trudng tiéu thu VMBD
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Nguon: PWC.com, A decade of unprecedented growth China’s impact on the semiconductor mdustry, 2014.

ndm tdi thi trudng CNVM trong BD 7: Du bao thj truong tiéu thu VMBD
giai doan bao hoa, tiéu thu vi
mach ban dan (VMBD) sé giam
nhe & tat cd cac khu vuc, tru : 49 14,8% 11,8%
Trung Quéc van trong xu tang
(Bb 7).

Theo khdo sat cia KPMG tu cac
chuyén gia trong nganh ban dan,
CNVM sé ti€p tuc c6 vai tro chu
luc tai Trung Quéc, My, Dai Loan
(BB 8). Trong d6, déng luc dé
tang doanh thu cho CNVM sé tu
Ung dung cla cac cong nghé di

déng khong day, céng nghiép, ¥ Chau My ® Chéu Au “ Nhat ® Trung Qudc ¥ Khac
may tinh, nang lugng thay thé Nguoén: PWC.com, A decade of unprecedented growth China’s impact on the
(BB 9). semiconductor industry, 2014.

BD 8: Danh gia vai tro cia CNVM ddi v6i mot s6 nudc

Trung Quéc 8 36 55
My 7 37 56
Pai Loan 10
Chau Au 13

AnPp 16
Nhat 10
Han Qubc 13
Brazil 16
Cic nuée con lai & chdu A 17

Khac

0% 25% 50% 75% 100%

Quan trong Quan trong nhét

Ngudn: KPMG, Global Semiconductor outlook, 2013
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BD 9: Cac iing dung thuc diy phat trién doanh thu CNVM trong nam téi

Y té

Truyén thong hitu tuyén

0o

Niing lrgng thay thé va tai tao
May tinh

Cong nghiép

Nguoi tiéu dung

Cong nghé¢ Wifi va di dong

Cong nghiép vi mach ban
dan ¢ TP. HCM

TP. HCM dang la dia phuong dan dau
ca nudc vé linh vuc vi mach ban dan,
tU nghién clu, thiét ké dén san xuat.
Trong d6, déng gop 16n la cac doanh
nghiép hang dau thé gidi vé vi mach
da dau tu vao Thanh ph6 nhu Intel,
Samsung. Bén canh dé, nhiéu doanh
nghiép Viét Nam cling hoat dong
trong linh vuyc nay, cac doanh nghiép
chuyén nghién cdu thiét ké nay da bat
dau manh dan dau tu vao san xuat,
trong d6 cé quy md I6n nhu Cong ty
Cong nghiép Sai Gon, véi cong suat

1y

Mot ¢

Thiét ké vi mach ban dan tai Trung tdm
ICDREC. (Pai hoc Quéc gia TP. HCM)

10

Nguén: KPMG, Global Semiconductor outlook, 2013

72.000 wafer mdi nam, sif dung cong
nghé 180/130 nm. Céc san phdm chip
clia nha may sé dugc tiéu thu chi yéu
tai thi truong trong nudc, uu tién linh
vuc an ninh quéc phong.

Theo danh gid cla Ban chd nhiém
Chuong trinh vi mach TP. HCM, dén
nay chuong trinh da di dung hudng
dé ra. Chuong trinh da c6 nhiing san
phdm tiéu biéu nhu chip vi x{ ly 8 bit
VN801, chip vi xt ly 32 bit VN1632,
chip Analog LDO TH7105, chip sinh
hoc - linh kién vi can tinh thé thach anh
(Quartz Crystal Microbalance - QCM)...
Déc biét chip SG8V1 ¢ tiém nang ting
dung trén 30 dong san phdm thudc

Faster pes‘ormance

Chip Apple A6X dugc gia cong béi Taiwan

Semiconductor.
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nhiéu linh vuc (Nguén: www.sggp.org.
vn, Tudng Han, Tap trung phdt trién
nganh céng nghiép bdn dan).

Nam 2007, Tap doan KLA-Tencor
(xép thi 5 trong céc cong ty Fab toan
cau nam 2013) da mua phan mém
FabSolve, LLC (ing dung trong viéc
quan ly, xa ly “ban dé” chip) ctia Céng
ty Dolsolf Viét Nam. Thong tin nay dugc
dang tai du it 6i nhung that tu hao véi
mot cong ty phan mém Viét Nam (Xem
thém bai “Dolsoft téa sdng & My”, tac gia
Anh Tuing, STINFO s6 1/2009), day cling
& mét hudng d€ cac doanh nghiép
tham gia vao CNVM trong diéu kién
hién nay ctia Viét Nam. O

g

Mot vi mach b nhé mdy tinh
chup qua kinh hién vi dién ti, sau
dé dvigc t6 mau bang ky thudt s6
(Anh: Nytimes)



