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TOM TAT

Xay dwng thw vién trong d6 chra nhitng ham co ban dé cé thé vé dwoc cac thiét bi co ban (
Nmos, Pmos, Inverter) theo dung dinh dang GDSII, xay dwng cong cu trinh bién dich xt ly cac
thong tin tlr thw vién ma ngudi s dung mudn thuc hién va giao dién dé hién thi so dd theo
yéu ciu cla ngudi st dung.
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Thw vién 1a noi chira tat c& nhivng ham can thiét cho viéc vé cac thiét bi co ban theo
dung luat thiét ké (tép dwoc dwa vao tir bén ngoai va cé thé thay ddi dwoc). Két qua
cla viéc xay dung thu vién 1a dwa ra dwoc tép vé cac thiét bi co ban theo dung dinh
dang GDSII.

Céng cu trinh bién dich dwoc xay dwng theo mét ngdn nglr mai, ¢ hd tro' viéc x& ly
cac cau lénh diéu kién, tinh toan va cac cau lénh twong &ng véi cac ham dwoc xay
dwng trong thw vién dé nguwoi st dung vé. Dau vao cla trinh bién dich 1a cau lénh
ngwdi st dung mudn thuwc hién, dau ra la két qua cda cau 1énh dé dwoc in ra & man
hinh diéu khién hay t&p dinh dang gds.

Coéng cu Viewer- Editor d& dwa ra dwoc so dd cla cac thiét bi co s&. Dau vao cla
Viewer- Editor la tép dinh dang GDSII (gds)

ABSTRACT

The thesis is about building a library of all basic functions which can be used to draw basic
devices (NMOS, PMOS, and Inverter) in the proper format of GDSII, a compiler tool which
processes the required information from the library as well as an interface to display the
required layout. The project would be divided into the following subsystems:

v

v
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Creating a library: includes all basic functions for drawing basic devices in design rule,
which can be imported and changeable. The result of building the library is listing out
all basic devices in the GDSII format.

Compiler tool: creating by a new language in order to support all commands which are
built in the library. The user command is known as the compiler’s input, while its result
will be known as the output and be displayed on screen as gds format.

Viewer-Editor tool: to show the layout of basic devices. The input of the Viewer-Editor
is known as gds file format

1. So' lwgc vé CAD va ASIC
< CAD: Computer Aided Design:

Trong cudc song hién dai ngay nay, co rat nhiéu thir dugc ché tao boi IC. Va dé co
dugc chung, can phai ché tao theo thiét ké (design). Cong cu dung dé hd trg cho viéc thiét ké
IC 1a EDA (Electronic design automation ). EDA 1a mot tap hop cac cong cu hd tro cho viéc
thiét ké va san xuat cac hé thong dién tir tir printed circuit boards (PCBs) dén integrated
circuits. Boi khi n6 con dugce goi dudi tén khac 1a ECAD (electronic computer-aided design)
hay goi don gian la CAD.
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EDA trong linh vuc dién tr d3 phat trién rat nhanh cung v6i cong nghé ban dan
(semiconductor technology). Cac nha may ché tao san pham véi chit liéu ban din va cac cong
ty thiét ké sir dung cic phan mém EDA dé danh gia cac thiét ké dung trong san xuét.

Loi nhuan cua CAD:

EDA & IP Annual Revenue 1996 to 2005
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Hinh 1: Biéu do loi nhudn hang nam ciia EDA&IP

Ngudn: www.edac.org

Dién hinh nhu Cadence, mot cong ty 1am trong linh vuc nay s doanh thu 1 rat 16n.Chi
mot license cua chuong trinh da tri gia hang ngan do la My

Hién nay Viét Nam dang mot thi truong rat tot va mo cira cho cac nha dau tu nude
ngoai vao linh vuc cong nghé cao. Intel cling nhiéu hing khac dang ra suc thu hat nhan luc
Viét Nam. Bén canh d6 ctiing c6 nhiing cong ty nhu SDS - Silicon Design Solutions 1la mot
trong nhitng cong ty du tién & Viét Nam tir gan 10 nam nay, chuyén thiét ké vé bo nhé nhiing
(Embedded Memory), va cung cap cac dich vu thiét ké vi mach thich hop (ASIC) trén céc
cong nghé duc va thiét bi ban dan tién tién nhét hién nay: 90nm, 65nm va 45nm.

Ngoai ra thiét ké vi mach c6 tim quan trong Ién ddi véi mot qudc gia . Pon ctr nhu
trong linh vuc Quédc Phong, vain dé bao mat 12 téi can thiét.Ngoai ra, cong nghé ngay can phat
trién, vi mach c6 mat trong moi linh vuc cia doi séng nén sy phat trién caa linh vuc thiét ké vi
mach cting voi CAD ¢ Viét Nam 1a diéu hién nhién.

% ASIC : Application-Specific Integrated Circuit

ASIC dugc thiét ké danh cho mot tmg dung cu thé. ASIC ngay nay duoc ing dung hau
nhu khip moi noi, nhu vi xur ly cua dién thoai di dong, chip xtr ly trong cac may moc tu dong,
cac phuong tién truyén thong, xe cd, tau vii try, cic hé théng xur 1y, cac diy chuyén cong
nghiép...

Thay vi phai xem xét nhiéu khia canh trong khi thiét ké ché tao IC chuan thi c6ng nghé
ASIC cho phép tdi wu hoa thiét ké theo mot muc dich cu thé (specific task) nén s& cho hiéu
sut cao hon, cy thé 1a cho phép luu giir lwgng mach logic 16n hon so véi cac chip chuan cing
kich thudc. Bén canh tinh tin cdy cao thi IC don 1¢ con chiém dung it khong gian hon trén bo
mach in, kéo theo gia thanh ré hon so voi 1 hé thong c6 cing myc dich st dung nhiéu IC
chuén. Trinh tu thiét ké ASIC theo cac budc :

1. Thiét ké logic (logic design)

2. Chon k¥ thuat thich hop thiét ké mach vat 1y (physical design)

3. Ché tao chip (fabrication) boi cong ty chuyén nghiép.
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Ban thiét ké ASIC thuong duoc viét trén HDL ngdn ngit mo ta phan ctng nhu Verilog,

VHDL. Dya theo cong nghé san xuét va thiét ké c6 thé chia ASIC thanh céc loai co ban nhu

Sau:

© o N

ASIC trén co s& thu vién phan tir logic chuan (standard-cell-based ASIC)
ASIC dya trén mang logic (gate-array-based ASIC)

ASIC dic ché hoan toan (full-custom ASIC)
ASIC tién cdu tric (structured/platform design)
ASIC dung thu vién phan tir logic va cac phan tir thiét ké san (cell libraries, IP-based

design)
ASIC flow:
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Hinh 2: Luoc do ciia ASIC

. Mb ti bai todn: st dung ngdn ngit md ta phan cang HDL (VHDL hay Verilog)

(VHDL by Department of Defense in 1980s and standardized by IEEE in 1993 -
Verilog is created by Cadence in 1989 and standardized by IEEE in 1995)

Téng hop logic: dung HDL va cong cu tong hop logic dé xay dung netlist — 1a sy mo ta
cac té bao (cell), cac khdi (block) va két ndi (interconnect) gitta chiing

Phén chia hé théng: chia hé thong 16n thanh cac phan thich hop

M@é phéng tién layout: kiém tra tinh dang dan cua thiét ké (tién layout = so d6 mach
logic — chi gan dung véi thuc té)

Sdp xép cdc khoi trén chip: sip xép cac khdi cua netlist trén chip. Nén xem xét ca khia
canh vat 1y va logic khi thiét ké budc nay

Bé tri cell: dinh vi cell bén trong khdi

Thiét ké tuyén: két ndi giita cac cell va cac khoi

Kiém tra tinh hop Iy ciia bwéc 7: tinh toan tré khang va dung khang 16p interconnect
M6 phéng hdu layout: kiém tra kha ning 1am viéc 6n dinh cua toan bo thiét ké trong
truong hop c6 thém tai tir 16p interconnect (hdu layout = so d6 mach thyc t€)

Cac budce thiet ke 1 - 5: logic.

Céc budc thiet ké 5 -9 : vat ly.

% SOC : System On Chip.

66



Tuyén tép Béo céo “Hoi nghj Sinh vién Nghién ctru Khoa hoc” Ian thir 6 Pai hoc Pa Nang - 2008

« Nhiéu IC don I¢ duoc két ndi voi nhau, thiét ké cho muc dich str dung riéng duoc goi

la SoC.

e Bao gém bo vi xu 1y, bd nho, 10, ... dugc dua chung vao mot package duoc goi la
chip.

e (¢ trong may diéu hoa nhiét do, xe hoi, tu lanh, may giat,...

SoC flow:
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Hinh 3: Quy trinh cia SOC
2. Pham vi d@ tai giai quyét: Mask design

Trude khi c6 EDA, IC dugc thiét ké hoan toan bang tay. Mot sb cong cu st dung cac
phan mém hinh hoc dé tao ra cac tape cho may photoplotter. Qua trinh nay 1a qua trinh d6 hoa
co ban , thyc hién viéc chuyén d6i bang tay tir dién tir sang d6 hoa (with the translation from
electronics to graphics done manually ) . Céng ty ndi tiéng nhat trong linh vuc nay 1a Calma,
so hitu dinh dang GDSII. Sau nay tuy dd c6 nhiéu thay ddi dang ké, hd trg nhiéu hon cho viéc
thuc hién layout nhung van con mot sb bat cap, vi du nhu phai porting lai tu dau khi mudn
thay d6i kich thudc ctia chip trong ciig mot dong san pham.

Hai ting dung ctia dé tai trong mask design:

1. Porting:

Trong linh vyc thiét ké vi mach, khi cong nghé cang phat trién thi kich thuéc cia san
pham cang duoc thu nhé lai.Khi thu nhé kich thudc chip, van thuc hién theo quy trinh cii, chi
c6 mot s6 thay dbi nho vé chiéu dai, phién ban... Viéc thay doi nay duoc goi 1a porting.

Quy trinh porting nhu sau:

+ Design architect ( Thiét ké kién truc)

+ Simulation ( M6 phong )

+ Resize ( Thay dbi kich thudc)

+ Redraw (V¢ lai chip)

+ Tiép tuc thuc hién cong viéc theo quy trinh ci.
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Trong d6 design architect thudng khong c6 hoidc thay doi rat it, resize ciing chi thay ddi
mot s6 gia tri nhu d6 rong (width) , d6 1on (length) theo design rule méi, con lai cac cong viéc
déu khong thay dbi. Néu thuc hién tir ddu s& mat thoi gian va dé din t6i sai sot.

Nhu cau dit ra 1a xay dung duoc mot tool cd thé ty dong duoc qua trinh porting dé vé
ra duogc chip theo kich thudc caa design rule mai, dua vao d6 ky su layout cé thé thay doi mot
sb gié tri dé dua ra dugc san pham nhu mong mudn.

Dé tai da thuc hién duoc viée porting tu dong, tirc chi thay doi mot sd gia tri trong qua
trinh resize chtr khong thuc hién lai toan bd quy trinh. Lam nhu vay, giai doan Layout
Verification s& duoc bo qua, do chip méi duogc porting tir chip cii, chip da duoc kiém tra DRC
va LVS nén s& khdng can thuc hién bude kiém tra d6i véi chip duoc porting. Nho vay s& giam
dugc cac 16i sinh ra do con ngudi, giam thoi gian thuc hién do dé sé ting chat luong va hiéu
qua cong viéc va giam chi phi san xuat.

2. Memory Compiler:
Ung dung ctia Tool cho quy trinh san xuat Embedded Memory
> Tools HTMDP s& gitip cho viéc tao cac leafcell mot cach tu dong. Pic biét nd 6 thé

gitp 1ap ghép cac leafcell lai voi nhau tiy thude cac thong sé dua vao
> Nhu vy né s& gitip tu dong hda mot giai doan rat dic biét cua quy trinh tao Embedded
Memory
EMBEDDED MEMORY DESIGN FLOW
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SOC DESIGN FLOW
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SOFTWARE DESIGN FLOW
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3. Két ludn

Cac cong cu str dung da c6 day du cac chimg ning cua dé tai dat ra: hd tro ciu 1énh can
thiét va chil yéu ciia mot ngdn ngir lap trinh. Dac biét cho phép ngudi ding tao ham va thu tuc
cling nhu phuong thirc xur ly chinh cta chuong trinh (phuwong thirc main) mt cach linh
hoat.Xay dung dugc cac hinh vé layout can thiét cho ngudi k¥ su thiét ké vi mach thong qua
cac cau 1énh tao t¢p GDS tir thu vién. Str dung cong cu HTMDP gitip tu dong hoa giai doan vé
layout, giam bét cac sai s6t so v6i qué trinh thao tac bang tay.

Vi thoi gian ¢6 han nén ca phap cua ngdén nglt HD_Language chua thén thién véi
ngudi str dung. Viée xay dung thu vién chi méi cung cap duge mot sé chirc nang co ban dé vé
dugc nhitng thiét bi co ban , va chua thuc hién dugc voi nhitng layout doi hoi do phure tap
cao.Giao dién cua TextEdltor con don gian, chua hd trg cac chirc nang can thlet ciia mot
TextEditor chuyén dung cho viéc 1ap trinh.Ngoai ra con thiéu mét sd chirc ning can co cia
mot trinh bién dich : nhu debug 16i. ..

Nhung dé tai ciing mo ra nhiéu huéng phat trién moi trong tuong lai, nhu viéc xay
dung ca phap than thién va phu hop hon . Cai thién va nang cap thém cac tinh néng can thiét
TextEditor ,bo sung chirc nang debug . Phat trién ngdn ngtr thanh ngén ngr huong d6i tuong
xay dung thém cdy thu muc dé quan 1y cac project d& dang hon. Néang céap thu vién, cung cp
nhiéu ham hd tro hon, 1am phong pht thém cho ngdn ngir HD Language dé hd tro tao ra file
gds v6i ndi dung phire tap.Ngoai ra huéng xay dung lau dai va chién lugce 1a tich hop cac cong
cu lai thanh mot thé thong nhat.

TAI LIEU THAM KHAO
% Tai liéu cia cong ty SDS — Silicon Design Solutions:
[1] An Introduction to MC.
[2] SDSMC User Guide.
[3] SDSScript
% Cac tai liéu sach khac:
[4] Tran Bic Quang, Trinh bién dich thiét ké va cai dat, NXB Pai hoc Quéc gia TP H Chi
Minh, san xuét 2002
% Céac trang web can thiét :
[5] DPinh dang cua GDSII http://www.iue.tuwien.ac.at/phd/minixhofer/node52.html
[6] Ma ngudn mo cua cong cu ViewerEditor
http://sourceforge.net/project/showfiles.php?group_id=121668
[7] Cai dat va sur dung thu vién QT cho cong cu ViewerEditor http://trolltech.com/
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