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ABSTRACT

In IC Design House, CAD department is not just a support department but a

department that influences the productivity, schedule and yield of a company. When
build up a CAD environment, it must consider some factors, such like cost, IC design
product type , system extending, flexibility, fécovery and backup in different regions.
As semiconductor manufacturing enhances its- ability, CAD environment in IC
Design House needs more investment. How to plan a budget for CAD environment is
the main topic of this research.
There are three different portions ‘im"CAD environment:1. Software: include
Electronic Design Automation (EDA);2. Hardware: network equipments,
workstations, servers, Network Attach Storage (NAS), plotters, printers, tape
storages and UPS; 3. Operation Systems: UNIX or LINUX. This research uses case
study to interview with four IC design companies and a hardware provider and
analysis these interview data. These data can show the CAD architectures of four
different cases, find out the problems which can be improved, find the difficult of
CAD environment implementation and understand the satisfactions of users and
CAD engineers.

The findings of this research shows that a small IC design company can not
build up a satisfy environment when company initiation. The most important reason
is cost efficiency and corporate strategy. On the contrary, a big IC design company
has plenty budget and build up a better CAD environment than that of a small
company. Hence, a small company needs engineers who have know-how to build up

a CAD environment.

Keywords: Computer-Aided Design (CAD), Electronic Design Automation (EDA),
Platform, IC design company, Network File System (NFS)
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FIE Rt HEpiads o

4. P o BICKI 27231 F e £ CADIRF AR 397 74 "CAD #
WE S p AR AR RTHREREASP EF R I TAE 22 KA
PHECHET A4 e X 5 L7 Web-Based IC Design” #-¢ £ A & IC &3 1 42
FF el (THo;0 o

FRW (1998) 35 > Ry p & VHEXRIEY > £ ¥ EDAL &R
FICH 27 ~Wag 3+ 5 WAL » Fol - Wirid 20 (Wire) i@ =
PR JEa s BB BRI P FIR 0 3RS R A 0 IC KK D

TR E IR L S EDA L L > RS PR R4 A
0B BRI Rl Tk £.H B EDA 1 B Gkt o 4 a2 w kihdgg p
BRPE o PR B R IC KB hpEAR T o

TP (2003) » i 0 WARE ~jicimit » HH EDA 1 EenF f L Hibr o
IC %3 lFB{Wﬁ ¥ EDA 1 2 il » 3T 1 ARER T Rk 5 (AR
£ R S o & SoC % IP (Intellectual Property ) #icie & % i¢ * % yrjdad 1P
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MALL 347 > EDA A ¥ {c X H P L BAE NI BB B> o & a‘g Ao
EDA # 58 % % §Tos IC %351 4267 ft (7 1 L1 PR o B doie Bk
R R A _ICHI AR (T2 REBFHIEFLE T A EDA 2 ¥¥¢ - L9
5~7 ﬁﬂ*ug FIRK 3R EE e o' A2 e0 7 $TeaE 0 A - AT R 40
B oo MK AP BEMFTRERFIIT 4FREC SAxkARF > TP IC K E
% FfrEDA R AR T & (TR AHT o K b R TR
EDA 4 nb;gﬁ? B E N IC K LML T h1 B o

*
C3

PS5 EDAE R g E = w3

1. %3+ % 7R3 (Design For Test » DFT)

2. j}_grb TS AEg

3. TR i A

4, £ IP £ & * 4B

5. &k ik %% 3+ (System-Level Design » ESL) 1 E 4 & %

F %7 (2003) 253 Cadence -~ ERMETFERE2 Y KT FlE
Wi IS EDA 1 476 fRehphdoo A& F ko *"“%'Eiﬁi'fﬁ;?c’wi—"— o R
Behdk® o B &0 3P AIEGRL 1 T MBS EDA 1 LA
Do BAHROESGY  F ER G RGP F R 0 BB HAEE R RS
AR 4L 12 Cadence ki 322 @ gnEDA 1 £ & 7 &~ W42 %4 (Board )
T H - R AR P T A A S AT - # 4 43 > EDA 1 E %
# ThpE, -E4X ﬂa‘é IC v/{’ lﬁiﬁmlﬁ“? ° Iﬁbm\i“fﬁ "Q?‘E—¥Q

*?%*"?’*
R

2_fe ﬁ]‘)’é;‘léi’?' /z:,ra‘/z#lp ° pf’*‘*ﬁ““ J q‘-i‘li’%\* Open Access

B FHEr - B H Ny 5 EDA 1 E i HnET R RORE i
- HRICKFIEFw EZFLIFTnA o

d 1 ged S EDA friiAE R A ICKF A Y i Rk E R

» ﬂi%ﬁﬁﬁﬁ%ﬁ&ﬁﬁ”’CAD%"FﬁJ (AN B Li*or‘]”“‘iﬂi'*m

CAD BEHIC o k> # L gRPHAZA hERFF2 - o

25 ¢ EDA fchi$ Benic® s

EDA ﬁﬁ?g#ﬁﬂ%?ﬁ,}% BRI o X %Fﬁﬁ%iﬁ AR KA %ﬁ_f%;‘gﬁﬁ
Bl o RPFRVNEITE L S EDA iM% KAzt S - S EDARF 3R # i
4 HP-UX ~ Solaris ~ Linux ¥ T% % %k A %o H U EF7RITE KR AR AR
B AT Rk
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Bt EDAHHIEHEFT S
Linux 2 %38 ¥ {7 4 ] 1,532 Ralph Warmack 4p ¢

¥ 5 % (SoC) »
[ R T
w3 90 2 X ?iﬁi
5000 # o

F]4t Warmack 4p &1 > $t o §o & F B0 IC KR 0 Linux = &
EH o # AT o - % d oo Linux (P & RE ki e BT A
EDA 1 E R et ¥ -

‘J‘IC )")‘L)—‘(r‘ﬁm p

EF IC K3
PR ABAEFAT SRR 0 M E AR
BN g International Business Strategies :74F & 45 41 » j&_0.35

# Unix 2 Windows % ® 2 2 - IBM 2>

A% 5

¢AEH IR e A o #8100 § E < gk T

= % > Intel 2 AMD Jed2 % fi ¥ 3¢ RISC s 5

L
/bﬁbﬁﬂ t‘J

Ju s

Cadence ~ Synopsys ~ Mentor Graphics % SpringSoft 3% = £ 4% Linux -

BICHK ALRRE* v k%> A 72 ERFEF DL ET FE &
“uik AP EDA #oB A T RAE T AR BT 6 IR T RN R o R
q—:« R G FRS FL AP AP RRNDBRE TS BR TN
¥ 3% c EDA MR E 7 L nFE Lok 39557 o
7 3.EDA $i# 8 LREeDiv ¥k Bk &
¥ kg | R A 7 & # I EDA SRR
LINUX RedHat 7.2 | #7& 4t (Synopsys)
Red Hat 7.3 ## % "% (Cadence)
Red Hat 9.0'"'| A #4414 (Mentor)
Enterprise 3.0 | & 43 (Springsoft)
Solaris solaris 2.6 #7241 (Synopsys)
solaris 2.7 % #F% % (Cadence)
solaris 5.8 P L (Mentor )
solaris 9 X hFtH (Springsoft )
HP-UX HP-UX 10.X | #7 & #3 (Synopsys)
HP-UX 11.X | ¥ =% % (Cadence)
P (Mentor )
X hFLH (Springsoft)
26 CAD#%u ¥ il §Y
IR & d PRXE > 1T EERPIRE - HEFIRE & PR H

! CNETTaiwan % 3t http://taiwan.cnet.com/enterprise/topic/
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GRS A FET ARE e

CAD BB i# * en1 (T2 ¥ & 4 “filj}_—kiiﬁz
1. SUN 1 i®xh (% % Solaris UNIX T % & %) -
2.HP 1 fexk (% % HP-UX UNIX (£ % % %)
3.PC (% % LINUX iF% 4 5)o

d 3 CAD AL RETRBLH 2 O » #TF & % KPR 2 fisan i b ¢ ol
FERES o RERFT LR T G ﬂ#rm T FAG R A RE Y
IS ERIRE S AR CPUBKER S » etz £

FHeha sk 2 HAHP & SUN 3R e & XH B enff kit o S
7 fie & LINUX > & 4& ) AMD-Based 2 €_Intel-Based 1 ¥zt o

SUN 1 iFzk (7 &% % LINUX (7% % 3ngd &) 40
B Fax86 & & & 7 %1k, ¢ 3 Sun Fire V20z ~ Sun Fire V60x fv
Sun Fire V65x 35 ’2tL 532 AR AT (Frhe ¥ 64 A K B s U S

A ivsk o & iy S R JRE BPIRE o Sun 7 E e AMD a2 B iz
ﬁ%‘rﬁ‘—ﬁ;ﬁ-

1. ¥ E&S2 B Sun W1100z 1 (Exks
2. BASZ B Sun W2100z 1 iFxk's
3. » J2 B e Sun Fire V40z PR E o

HP 1 7k (7 % % LINUX iT% s %ehg &) 407 13
Intel-based #1 Tk xw4200 ~ xw6200 ~ xw8200 » AMD 1 ik xw9300
xw9300 fe #% 7 Opteron fv NVIDIA § Bl a2 & e SLI Fjiev 1238 7 5 1 i@ o
LIEE S BHPEE R R B #@*3{6 58 PCI Express f Bl =+ ch3ife o 4 ihin %
R AGP R TR T i?‘rﬁi“?ﬁ??}q}#ﬁ £ o xw9300 1p % ¥
T & EDA~CAE~ #&i=p 7 X HBA ARG 8 AT g * 4 o

i

IBM : IBM tiixSeries PR B % 7] (3% EHF AL E) 3227 F Ak
* Linux 7§48 - & * AMD Opteron AJZ %> 4 IBM eServer 325 » IBM eServer

> CNETaiwan & 5% #F
http://taiwan.cnet.com/enterprise/press/0%2C2000062926%2C20089453-20001220¢%2C00.htm

’ CNETaiwan & £ 5% #F
http://taiwan.cnet.com/news/hardware/0%2C2000064553%2C20096730%2C00.htm

* CNETaiwan & %% % F
http://www.zdnet.com.tw/news/hardware/0%2C2000064559%2C20087114-20000745¢%2C00.htm
> CNETaiwan & ¥ /&% % T
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326 % o

CADHE T HEEFTRA AN VY Sfgara B Y BT E R
JRE o 2 hERE 0 4 F TR ;\ AR R E S (Network
FileSystem » NFS) »

UNIX %2 LINUX iT% & suq* il A 5 5 T8 B % 5 % (Network
FileSystem » NFS) %A % #h% 4 o d SUN £ 1984 #7754 &) & » 4 ehrd i
)I}q.\\z MEERERE R RIS BRI it E kAT LR A Fh% (share
file) v 0 f§ 8 iR 5 8~ B fileserver ° iz NFS Server ¥ 11 B %] e B -
PRLEA D NFS 1484 3 0P o YT AR RDPBEF 7 > o100 hd
vﬁlmﬁkﬁﬁg ékj\ » PR BiE A Henp fj‘)j}'liﬂ-lg\q-\ﬁ - RS R
( partition )- & °

M5 FE3 T (2004) 2 epifh % 4 % (Network FileSystem » NFS)
iy ﬁg?]’(% T AT T

g & 11 (L5/6/7) =NES
@k (L4) =UDP+TCP]
Pk (L3) =1P°

i %% m T (L1/2) = Ethernet

b=

[ERNE SR iti s gp B2 4 Bl o RELAE % k3L (Network FileSystem »
NFS) i * sg#4 ﬁ)—? ¥ ¢4 ( Remote Procedure Call, RPC )&fh 2k 284 NFS & ¥
38 1% o 1% 3342 B o v1( Remote Procedure Call, RPC )f§ ¥ ez » § i % X i R
FFREFRBRROPEG 0 F L TN 0 dod 0 TP PRIFHI 0 T BLEE (port
number ) % - 387 & § L 2 ﬁi@ BRI v e R PRI B e iF
)*I‘u{fé:,% AR Ci #1 (Remote Procedure Call, RPC) iz 3 o

HHEF S N 4B 7 Bo)9r7 0 % NFS A% 24807 A3 0 ke
/home/sharefile i1 P &kis > H 8 (hg » :,%?L'v’ S LA A & Bt
oA Tl}:&‘;‘ 2h(H ;‘ BL¥ p 37) 0 4cB] 7 ¢ 7 Personal Computer 1 ¥ Personal
Computer 2 :J%‘§k P b’ﬁ}u% AP o ¥ & %A Personal Computer 1 & 3t# i& »
/home/data/sharefile p ’JI‘JF ) —F" F] NFS 4 # % $up 57 /home/sharefile P 4+~

http://taiwan.cnet.com/news/hardware/0%2C2000064553%2C20072929%2C00.htm
%6 B¢ Linux & ADSL # % ¥ T
http://linux.vbird.idv.tw/linux_server/0330nfs.php#What NFS NFS

7 UDP = User Datagram Protocol; TCP = TRANSMISSION CONTROL PROTOCAL 2% i 21 5 %_
# IP=INTERNET PROTOCAL
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g7 TR (R 8 F 5P - & B /home/data/sharefile )*I.%&r}’a

Personal Computer 1 #25 - BLgats &#, (partition) °

Personal Computer 1
FEAEE NFS TR homefsharedile B #
FHAE 2 AR homefdatasharelile HEHETS

1040

NES Server
S E homessharefile 33176 0 HE

Personal Computer 2
R ET NFS SFHER homefsharefile H i
k= At fmotnfs/sharefile fHAEE R,
Bl 7.NFS 2484 % FREE 2242 M2 E
TR kR T 5 B0 Linux 2 ADSL # 5% $ 87

4L

4 CAD % 5 ﬂ;ﬂﬁgfmﬁ%'ﬁw,az{@%% TR S
(Network FileSystem > NFS) R K40t s A chE AT H %
LGRS - RCI LR S BURIE - LN Sy iR F’*;a! AL A B g o B2

P E R e SR RS A TRIT F R 2 % PIRE kbR K
% 31 iF
EFTR

Ao ER T (2004) §HmilE e E A RA

=

& GFP5% % (Direct attached Storage » DAS)

TR-pE G R K BB AT %% % (Small Computer System Interface
SCSD 5| § # FH G B cn@PIRE L " DAS B p ¥ ey 5 % S fod 12
RLANFLPRLZ IR LT SFLZFTRSAZGRMAE  HET F & /e
T

[

WA R Fap£a T 0 DAS

2. $epe 3Pk % (Network-Attached Storage » NAS)
T Bk T Agd 4’3';? » TEEERE (Hub )
£33 B R (LAN) > 2 TCP/IP il s 20 It
ﬁ‘é’,—’i’?ﬁ-"@f%’ 24 ¥-T 5 (Unix » Windows %) #% 4 3 ehit 4 o NAS

MR R T (ﬁle-formatteddata) FThAZNIEFR I FFIBR

*'%‘,‘Pﬁfﬁn?ﬁ’*#ﬁ}‘?ﬁ?%‘;% C Flm o R N EE PR BRI &

& %4 ® (Switch)

L

S

w
h}‘:
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AR TR SR E T Y
3. BEFK # W3 it (Storage Area Network » SAN )

PIEGE- it A TR o Ik NEFaoTEES RS R

B o Fh ¥ e ghal i (Fiber Channel) #i-£75 B~i¢ & (100MB/s » SCSI

¥ 5 40MB/s) ”f‘—"?*imi‘ﬂﬁ?gﬁ(IOkm’SCSI 525m)s B¢ i H I

(-5 2% A SN EACLNE LRGP RN T o = F’~ Mo B FTVREL B

JREGEFITEf o AL L R L ?i'mk CEJE b oo

CAD 33 # enflh e T o & 763" Btk - M 3 &7 <% 1 o2 g U
EETOrEs TG vi’j;'l’ﬁﬁg;?'f"ri’!%‘iﬁ_’ ’#Tjif{’HLrl/ijt—g-f v 5
AL TR ArER ek PIR BV E#E L 5| (Disk Array ) 2 fER GRS
% % (Network-Attached Storage ° NAS) o FlE R GPREG R ARG SRR
B f#—l“ TR e @ E 4P~ F K & (Direct attached Storage > DAS) BTG R
% % 5 g j (Storage Area Network SAN) Pl & @5 B T o F

R o

Bl g RGP n R A kP R AN E R p FE LT E )
oo FEhivel o EF 1 R E KA REFEIE oA RRGFEET
RKEFTXERTE FAREETFIL o PR BARTEHRY P il ¥ e
*t 7] (Redundant Arrays of Inexpensive Disks > RAID ) » H i& iF 44| & :t-%—; Fol»
Bl 5 R A B B F RO AR AT 0 AF % %B’*;m‘ﬁﬁ? Bl =
FEA R TR SR T RV A TreF o TR F S DN 0 2
;ﬁ\z’ Tl 412 ) (Parity) e 2 > S0 5 R AP 3 - 3P40 Al pF 1ot 3 )
T IV AFTHEEE > BhRBAGN 2 ARFTH - G E Ry Fiad
R > FRRR

5 4o ® gt 7| (Redundant Arrays of Inexpensive Disks » RAID ) #-*
AR R B2 AT 1

1. RAID level 0

Ao dEe > B BEE L B S - AN FITHT Ak
PR B RE D N K2 ARG R T LA AR Sl B R
AT - R FEA LA HBEE N TR IEA S E - £ BIT R
P A BT E - A AR A S R TR

2. RAID level 1

9&mﬁms|¢ﬂzs http://www.solkenix.com.tw/ra.htm
VAR kK U2 7 hitp//www.solkenix.com.tw/ra.htm
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#A4  (Disk Mirroring ) » 7 #-3 PR B8 5 - 2 3 THEB ~F Ak
- EB"F'WM iR AEASIEAAY > on AE BT VS S A PR
o ,ﬁ,‘;g gﬁgi];\m@@ﬁ,!ﬁ‘;lj » 3 E B %%gﬁgg}gggﬂy %o A

»‘-_av/ ,J‘»
“’f’“’?a - Lo

3. RAID level 0+1

B A B o B k- ifv’ﬂ*fill‘&ﬁ}i vl AR s A R BB
rﬁ]/ng’ ’é—ﬁ:ﬁ‘:@,)\ FI 2L ’@’ﬁ—“ﬁil#’"’ﬁt E’ggjz-ﬁ‘f PEB*FE,)‘EZ"?“ELJ‘

fé_ LI g o
! RAID level 1 Apfr, BBEA0%d F o 4 BEpdql* 5 7 - &

IF I

o

4. RAID level 3

dE s BpraE g A F (XOR gate) kypr a2 w03 EF
Pt e s B BT FERE AL RS, A
Ax AL H e BIEF P e e l“%ﬁ’*}**—fi T
(Parity Disk)® > @ TR RA W40 2 & TR > Hibd S0 R &

|

5. RAID level 4

22 RAID level 3 211 » % f BEA >N HEL X -] 2 block 53-8 H = o v 3
B~ ( Overlapped Read Operation ) “"# uzF € & & » ( Overlapped Write
Operation ) °

6. RAID level 5

e e AL 7] (Rotating Parity Array ) » ¥2 RAID level 4 — # > & =t & » =

d s BRr 2o T & F (XOR gate) @ i&yp*» & % fLenx | (H -
block 2 =) FE NP FR > BT o RPEFTHE > CFF
AElfrm 3R LA, > R FT R HA A RRIT LFIAR
o F S BEH BRI N *J:E'*“Z pa@_;m'ah‘ o H ik BELF A3
PEMRE S ARTHET AR EREF AT > Be T A
gF A FEFR O ALTED T RAR (XOR gate) et o A B L )
%%Qﬁ'\ﬁﬁufﬁ ViR R RR -

)
%\

\_

® % gL 3Bt A4 (Network-Attached Storage » NAS) ¢niggh :
LR EY iy g » BFARBIGFEBE -
2. - NAS B EYAEEILIFE  FL T B andfif > 7 g =
FHn L .
PN CHEMEFEE > nESRHEDE K o
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31 BHRFEZ

TR TER (TR L S 2 3 BRAT L2 o Rober K. Yin (1994) i 0 B %
FRAEFAGPEF L L - B AR RARN L D AF

LAY R R AR o Y S R R AR AN A
mp BT - QF L % A FE R ik O L £ R A
RS

I ,ﬁ_ﬁ:’z Tdefe e TS PR DR P EHYERETG
Eenir e AP OER LGP LER LR R L ORGP B R
LR E ke - AR, B EET S T T A
Moz TRt ehip kg ks o

A7 #-%te FC Design House 27 % 233k o 11 2 b 40 WAL RER T

ﬂ}—‘j@‘;/e ’i‘m’ j\ 1 MT ]]}i;‘ﬂ"’“ ]\:; m| Q ]»Era, N 7“'\[" é‘f pg-_ 'E;
f et :
B S PR EARET s doie RF S 02 AR % o
¥ v

2
|
X

%Ay 2 29 4 7 (empirical inquiry) - &R0 - BEAT 2
e T I
REAT BEFTERRA - X2 LAER A L Fp D
FEWHERMGLES > n 2 EpApFa ko

RS TR S SRR AR R o B R D
N ’Ef“-‘? e TR e 2 G hEF (1) 42K (construct
) M frxA (internal validity ) » F 4-%f2 8 4 & F] % M hiB 22 7

2 5 (3) * f2zR (external validity ) ; (4) % & (reliability ) -

R - AR iT e S ko ST K TR R E
he B RE 0 7"%‘_1'_&5{? B D B R e 3 o AISAREIIRAE 2 T ¥ 045 3
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PRI BERDAF S

1. - BAF PR LA £ LA AR 4ol > 2 A E AL -

2. FE L EAL DAL Y ik B RAEE R e R4 5 A T BRI ST

BT o

34,\%35;1.: Meimd TBE ) ORAFE - BEPUE- LT 2N B
;Aﬁﬁn( ﬁ Bk) ha & Py - AR e ia ;85 Mo

4.@$EMA@%m$ﬁo

5. [T # i)
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o

BT Y R ICR 27 o ket % A CAD i enit * & 2
BRA AL e M CAD BB Y DA MEHT & o

FRETRT L T IR ol 0 R R R RO - Rt o
FOLA - BEPIE > REET- BT R OEF o
FHc A g T F bR AR TRFEEREELILE 5 2 B
1. 4 & >R (construct validity ) : $$4757 T efop & »2& = 1 m:f% g > o
2. M frcA (internal validity ) = %[44 iE 8 & £ 7] % BRI SR
MR E R Y o
3. ¢ iz (external validity ) 2 2 =" B Y g% ¥ A PLT g o
4. = B (reliability) : 3p 4o F RO EBHR L 5 crfk (£F 3 > T IR G L
I a5 o

BRFT RET AL
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s
Y

\_.
S
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hi

1. 8- 3% (FHEaD) %o
2. H- B % (15]'/%)\3\;'57> i
3. 5 E BE (ML) w3 o
4. 5B E (§r ) w3 o

FHaBEvae z-BUrtasgE L odok - BE-BXP >0 1
LI FANE ,T}{“"»'kmu;%;ﬁ;g oAk BERET R A - BEA
%ﬁwmﬁg,mpyiﬁwﬁwwm;do’@@ép T EAF A g
;éjg.qt&o B* ZEBEFAT NP ELIFREF LS (- Bk EFL)’,TJLK
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4% ? (UNIX 2 LINUX) 95 89
2EEFEFEE AL 9 CAD
AL ITERILZaRE 2 R 7F)?
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BLw? 5 EA?
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HIRdF 0 A e ?
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S
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Pav SHHEAHFE EFR AR L wh 5 Z 84T
1. 3k 3+ PR33( RTL-To-Chip Design Service )

;g:g SFLHMHF 4 & hSoC K2 RFILALT %”ﬁa;{igi—ﬁEDA Tools » ¥
1 # 2 L 2. SoC Design Methodology ¥ 8% IC 3%k 3+ % = » & #& Fabless Design
House ~ % “fuf‘;\r@ 22 IDM + Bz = 0.18um/0.13um # L i& %] 2 45 32 SoC & 3+
PR o @ HPRFRIE P r4g £ > & 35 ¢ RTL handoff ~ Netlist-to-GDSII -

Turnkey Service & o

2. T 55V SoC f#;+-= % ( Platform-based SoC Solution)

S L% iE Connectwlty 8 bit / 32 bit MCU % i v % M % & 54t 2
Mo Tl k- B PET IR LBFT L o %ﬁ‘j PR L E ST
0% SIP BA 2 B LS A2 B % A IFHEASBEL LD p e £V f)
PEAENCBEACENAEASL RV RY BE O BRE M- BRI 2K
PRI F L H RS TVERS 2P FRRRBS Ao B TEY
fL. /J_ ‘_wﬁ B 1 5 }_ﬁ I nl;,,f in)» ﬁgrb‘ﬁm

3. Retargeting 7 ¥ 3¢

FlsE - p X MR 8 S 2dk i 2 Retargeting #7347 225 IDM
PRESEASAE S A2 GETTMRSE: A e R il
R fn?;‘fﬁ‘g{ AT S TR ER S FER S B F R DIC
AT BARATEY T F ICH Ho

N

411 CAD %% % i

FIS L CAD AR i ¢ b e RRPARETARPF AP 2
PR EERR  d R R EA SRR
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(MemBIST, BScan) (opt.)

Purified RTL code * coding purification

RTL > [ Code ] * Pre-integration DFT
>
-
(=3
o
x
-
I
g
z
2
g

/ * logic synthesis
Design

¢ static timing analysis

Assessment

* design planning

* testability analysis (opt.)

* scan synthesis, ATPG

X (opt.)

Netlist * power analysis (opt.)

Netlist check In QA ]

* power optimization (opt.)

N

'SR

Physical \] * netlist check-in QA

* timing const. Check In

QA
* physical const. Check In

QA

1ISAO-03-3s13dN 002V
M

¢ timing driven APR

¢ power/Rail analysis (opt.)

GDsSII * Sl/inoise analysis (opt.)

* DFT interface (opt.)

¢ off-site layout merge

B 9.S F A B AT
FHKR S A

PN G A e

26



42 R

RFEHZFMGFRAXTE* P LT A2 REAH > 515 IC
Bihod WTFTA&FA REEWM (REFF RELITH) T imAR k4%P B »
B0 B HengRd 4 o SDEBIR &6 RURHE L EN R B P
T #gARRAR S o
AR A= REFDP i 0 334~ 34 3 RE FERF DETZ
&

B ALhd AR o ¥ FF L BFASBEFER A HEL 4 o
& EGER . REHEFZHA E o

4.2.1 CAD %% % 4

1. A8 2% HE )

%
%
&
@
%
%
%
%

B 10.R §L5 CAD A % % 5 % - F]
FAL kR R H

27



dPET AN TSR S TEsRREG o TG B R
p 3 P~i2 5K # (Network-Attached Storage » NAS) ehfhk i 48 o @ 7 4

B
te

BHI A A T L8 eRFE% k3 (Network FileSystem » NFS) &k 4 %

DESIGN IN

A

4

SCHEMATIC EDIT

A

A

PRE-SIMULATION

LAYOUT EDIT

DRC CHECK

A

A

LVS CHECK

A

A

RC EXTRACTION

y

POST-SIMULATION

A

A

TAPE OUT

B 1L R H A &%
TR kR

28

A
fd
4
R



S 2 P Y g > ” -
RN B R e e

43 C 3t

CHPH2004 &= 7 p APHFF 2> A BHFTALIUTF A FH
oL pRE R A2k MR NHSOCH I AT hd A EE R
RFNE A - B HE P R ARSI T e iR S s
Pt E SRRSO BRELTEL DR Y23 5 @R TS R
HPIROLF > T - HH L HFENPRSEDHE > - FE A E W
AR o p i SOC IC & s > A4 AR 2w i DBAFFTF o 4
MP3:> bt F7 B4 5.5 ) 3 % o SIHE F 3 F DAL 7.1 B
DAL % 3)% = 7% ASIC > 4r#ici=4p 4% * ASIC % o

431 CAD %% %1

INRCR L 2y

I

B E

=

B 12.C 3 CAD 5 48 % Bl
TR KR CHEH

29



2. A SR ARR]

C A sH* nIC - HrE > £ # 1 %3042 (Full Custom Design) *v F ‘%
Atz (Cell Based Design) o b & &) Gl 20 2 80 Bo 23k 3 0 B fs 8-
K g Ak

Analog Design Digital Design
SPEC Define SPEC Define
(Document) l
_ Verilog or VHDL

Composer schematic
Entry or text edit l

l RTL

. : _ _ < model
Hspice or Hsim Simulation
(simulation) l
Synthesis
A 4
Layout

A 4

Pre-Simulation

Post-Simulation

A 4

Post-Simulation

A 4

Tape Out

B 13.C A 5% in A2 H
TR kR C A

30



PHNF AR -

44 AFH

AFH3 1997 £41 UgF+pz ik Z- ICHF2F « ZREP
Foundry fi % *7 fie & > fefoddhGlanpr > S | 3 fHaes o
ANPEF 10 EM T2 ICRFEHK  BFEZ AP R 2F LGy T
FIREE o BINKMNATAPEFR 0 RERF ERFAAFY 0 ASMEE
M EM e P E AT 200 mFTLE 1AL o

AFFEF 2 A AT

1. & # Lg% 5 P H.S.SRAM)

2 {aiﬁsiwﬁ%%ﬁwuf$MM)

3. 7 i3 25 B 48 ( MASK ROM)

4. PP 2z 5 88 ( FLASH MEMORY)

5. Bkt $ A1 T3 B2 5 A8 ( SPECIALTY-DRAM )
6. H 5 RUEFHF AL AT 5 B2 548 (1T Pseudo SRAM )
7. B LTS T P 2e A ( LIPSDRAM )

8.90 -nm =Rt A HF

9 . FIFO, Dual Port RAM % 71| & &4
10.CMOSRF B&* A& 52 B%

I 4t~ 5 3efp A &2 B4 (4o CSTN, OLED, RFID, etc.)

4.4.1 CAD k% i

IR E

31



]

Y
i
'f
f
B 14.A §1 3 CAD 5 A 4 % 1 Bl
TR KR AP H
2. A &inAR

F ¥ e IC P FE > % 1 %342 (Full Custom Design ) 4c F ‘w2 A
#% 2+ n 42 (Cell Based Design) -

32



Design Entry
(composer verilog)

\ 4

Pre-Simulation
(NC-verilog)

A 4

Synthesis
(DC) ]

APR |
(SE)

A

RC-Extration
(XRO)

A 4

Post-Simulation
(NC-verilog)

A

Tapeout

B 15 A LA 3k i AR
FALKR D A f3

33



PR R s

4.5 F AR —K L3t

K fged 2 {00 & 0 o8 BMFIO0 # 5 & T8 2 8 & 5 g ieiis

Gk om & FIUERTF IR AR FEI[T F 1 PRIE] (e-services) s H-aF - K f1H
pADFS L RE[TALNERIZEE VA SRR F B LE? b
a.'*l"FRﬁ*FE?’“rrﬁ,-‘ﬁm %ﬁﬁif'&% TR EIRGR K PEE A RE S
FRRT LR B RRR G PR EEE > g RREE1 R T

/‘.-

BEFE R “p' 2, '\Eﬁlfi R (Dlsaster Recovery )» f §¢-* #7¢ 32 (Load Balance ) -
g Sl fiF g (High Availability ) » & F 2 E & > i1 f2F F1 2
E RS L R A SEPRIE

Bt QS F LQ—"‘T@—’ °

451 % “ %M

Uz+
U T3 52 R- imhfh sl nmile @ &gl 28 5 g
o REV AL P ERRRNE T HhE S E D RY R

Kgtsers D= ks 24 5 3] % # e IC Design Service environment °

w0 #4 Client %4 14 thm-chent B3 fﬁ » %% Interface ¥ user v #9 '{ Tarantella
access $##d Linux % Unix computing server & ¥ 4= %k £33 < computing farm >
2 LSFtool % % # % runjob PF¥¥ 1/ auto arrange resource > jF° & {FPFRF > A
?‘h‘ifr“'»-éﬁ’% % >basedon % & FH@E* Esizing NP LD DG RS FFTH N

SE TR A o

K edk i enf2 i & 2 Blde™ 977

34



(500w

Lagit Server
{Tatanella)
£3m
MR RAM
36006 HOD

nfin e

194 0]

gV 18 Ao .

A “gﬁ.f';“lgm VBRAM - conmigg Fyy JOERAM
SCSILYD ’ 3B HOD JORHOD
B 16K 43 3 U %+ 335 2 CAD AT IR 5 % 1)

TR kR KRR

35




AgF

F L

ARZZRFRFZBANCTe) S - » 5 wshit —‘F'T =¥ (client) >
Computing Farm » 14 2 File Server = Fg & > Tier £ Tier 2 % d Network Core
Switch & {7 # 2. i S EH - > %9 “ﬁ% # * Platform 2 # 2. LSF(Loading
Sharing Facility) * % = EDA tool & & 2. & & it 2. ¢ » I % & Account
Management + License Management ~ File Server % 7 4§+ = 2% &7 w X k¢ &
2 EImz Foko

5

P L FER (Tier) ¢ R HCe it 2335 > ARprtrg s
Y FihsEit-- % LSF i3 CPU resource loading balance & 7 ¥ ¥7--
High Available 2 »4g5 2 i85 Magif? & Fi8 3 7 455 5 418 4% B34 50 5
S ek % 5 2§ =4 Total Solution— > & ~ = ez %k o

Storage
EVASDOD

Backup Version Control Solution

Tape Library
ESLT12e

AP server "2
DB server*2

Backup FMS server *2

HA | MCi3ervice Guard ) La }'0 ut ROUlTI

Linux {HP XW4100)

n11n

=4 d:\GEGEG

AL

Bl 17K fL4 5 A £+ 3356 CAD A IR 5 % B
FH &R K PHEE

36



4.6 3730 % A f

L6 PHBEEEL - ERAAHRTA

2 CAD # W% 5 3

4
M

1. #3034 @ % linux % B unix 14 B 2 &
Peeni ¥ £ 3 F 3o L4 & CPU eh¥F] 4
MmZRITE kAL S B A Linux 8 Ea
CPU 7 x86 based ¢ #. AMD » Xeon ¥ -

2. P HERS FAG A CAD BB H
HAG fleh 2 FHRBg I ER R &
FASRICE 2 A AR LS] B
& ﬁnéogp‘ik"ﬁfﬁb,}%lfl—s"\’q\.jxirgf’b?
A hfeE > @ R R L R A
3.;@@%%?V}Eﬂm'ﬂr;’$%’

@R o ﬁa”°%ﬁﬂ¢*ﬁ?“ﬁ’ﬁ§%
g\'ﬂ‘@]?&filigﬁfr’ig%c&‘ﬁii o B
PG BSEAEEFRY LT EF AR

4. LEFFIDEE G ¢ i file server iz &
A NIRBERIEIE L 0 PR R e
%*ﬂzr,,— S5 AT A 5T 4pAHEh 'k o
g - PP RE PR B TR B «‘“KZ e iE T o
5. % ﬁle server ml&%{&ﬁﬁmx JE: NS a8
% 2R SRR 3 EIRT R
WP BEE A ARE o BRI L o 1
* file server eniBEEE & A F o 2 B8R F 434
TGEE RREE EY I S R STy
%t;w‘ﬁ‘ » AT F AL g BB BT .
FHECEET Y RIF S A T 2
w&wﬁo

37




% 6

kAR R HTE A

—RRREAEREA (F)

2 CAD #ic# sk 5

E

AR TR PR G

#7214 (Synopsys) £ Design compiler
PrimeTime ~ Astro ~ Star-RC ~ Hercules ~ Hspice -
nanosim ~ Astro % o

7 # 7 % (Cadence) 1 NC-Verilog ~ Composer
layout-editor ~ conformal-ASIC ~ SE -

M 13 (Mentor) ¢ Calibre 2 LVS ~ DRC »
XRC -
Synplicity 7 Synplify (FPGA Compiler » #4525
*)

& R4 H (SpringSoft ) 57 debussy ~ Laker ~ nlint ~
verdi °

fﬁ?’iﬁﬁﬂiﬁ:( Syntest ) £ turbo scan ( # Design for

Test i * » & APR 2. £ % % iplig o )

2. BEF B E TR o B o (4
CPU time P& > zefaflig * Zeht ) ) & 3
i"'h?ﬁ:"’ %;?\mr'@ %ﬁé r’}yig ,F}’iﬂ

v toQls hm ag F K R 0 R i%f‘%“:fﬁe
TR GBS R AR B 1 e
3. *—‘[5‘;,11:; design flow g & & A& IC &
3975 INPUT 3] OUTPUT g 42 5 3% 7 3
RD MEMBER #f*t:& (7% £ v} B~{F 8k 2 i
- HRFNBETHES  REAS TG
IR A LR A U R R A L+ R gl A

e IC Design P j&€3K 3+ I tapeout £/ 4% o

-“‘/

[

o
= Ty

H
Ly
&=

m
ke

A o B AR 2

1. 2;"?'%‘ 2};)_2&\?:"?
LCD driver IC » i % 1% SOC IC 4~ MP3 » g ¥
FoFTEVB o F 0 B PR ASIC
deficiz4p#*  ASIC > SRAM > DRAM - Flash
RAM % -

2. %’F‘*'ﬁﬁ’;ﬂ; CAD %5 ¢ 52 &P

SR R

¢ design service > TFT/

38




206 AR ERA —RREEAHERES (F)

i S LAD A Lo - XX 4fpdRgal  v- LEEE
*ﬁ%écégiﬁvz‘;ﬁ‘*o
2. P EH CAD BAEL F S A ¥ 2§
Tk BT o R R Y R A AT

CAD * B %R ¥ 2 L i Bfi st ¥
«}L"v7r/$,g,mi~'% YHEWS G R A FE
¥ % ET 00 E L CPU e ¥ endic - AT 311
ﬁ"ﬂlﬁa CAD * B R %2 Lipp ch1 (78

& AP ETHE A o

L 2P % 2R G R ek g
cleanroom> % Pk - B 1 (7% > pt e 72k
Fale o0 A oA b RUERE > 3 i ¥ FTP >
Foag PP 38R A PenFal o o ® e 7T
CERPLHE S IC KR IR o
BFTP ¥t BB EH » e w3
ZApM L e £ 0 IT A F BaEggk - @
FHEE AR B BiE % GPG
v § e GPG(Gnu Privacy Guard) % p d & %
g o %%E’ e ER o VETTIMELT
Rath RS R REME S 2 2T UL o

F g fj & > 4oir g FTP IQJ}%*FLF' ’ @@‘Jmﬁ;
%7 4% 7 Hbogd Y CAD &E > #
FPRFE > M B > & 5 CLIENT #3 LINUX
B2 USB M F -2 88 il i 7 nir
B oips %3 7 SERVER thifs4 3 - =»
SERVER »*%E# % > 53 CAD % f 4 i
Jr

39




% 6

PHBEETA — ERAEAEREA ()

M8 A

1P B

l. XA BRF 2 7 % &IT Outsourcing % IT
Integration Solution o *IZ & ¥ o 7 X #f @ 4
BT L R ARAS BEEPAS TR
i‘@“@%ii°
2. &84 A& &3 IC Design House =i+t & X
20% 0 A& E P blde t BEAKL S AER S
BET S RRIEE
3.EHICK 2P @ BB R A A5
3 HP gt 7] & & @ MSA1000 >
MSA1500 » EVA3000 % - NAS Rk i@ * K
ﬁ&ﬁﬁf’%ﬁ@’éﬁio
4. Disk Array £ NAS &K % 2 &+ % B & 18 ¥
Tf“-’é’%*‘lt‘;,, Yooom au—?—]‘% [ . J‘élzi“rf&_
R A ;ﬁ,ﬂ;‘ Bl di £ i-x—"“tpiﬁﬁé‘rf;\'rg
moE e
5. @ * B H’T}‘—, Hcd & > HAE CD
fﬁ*@% e {@5; TS AR 6L
depSe A A 2 T 2 B B g
2 ek o
6. % i %8 A3 3 Legato » Veritas » Data
Protect o H # it ~ iB4t 8L~ 2 A e Y
??"}{ﬁ@”‘ﬁil’\ F e

40




46.1 %

peprtene RAC K 2 P

WAR SRS 8

v R AL .

—’v?e 23 2k 2L %\

PRI
S Fa R ## C## A F
CADA M | ¢t & » B [T i) | %44 client| Fle 32 7 &
B P @ g | HEFRDA | % & server| ¥ cad % R =
FIRY > B22R2E (B 3 F| 10| % v server X | X YR o
R F o fe | 45 2GR | A computing | Flpt E N Rz
EDA #84r |7 &7 % | farm 2 A~ 4% —2,—"’—‘—’ eda i *
£ AETE . PIRE > H > | & local R |k B » K EE
TN R A TR
PR > BRI | 0T ISR
TR | 2R LA
RPIRE > | TRt BF s
FHCHE T AR
Ao BEG | s kF
oo 0 g 2
e B AT ©
AR/ 150 & 50 5 80 & 100 §
CAD $i#lisk | Pl o @ B F | A &K A2 (rd A | 2 cad | & &K 3hinfe=
3 Fo® R | mES R [ LR TSR &
B kY BORABETS B| P A SR | R S
oA K| 7 FIASD | Hn ARG | g2 license
POASRI [ MEG - e | VEW S | F g i
i AP B2 & A A ERRY HIR
P 1 EA W | PR SR
iR F LA | A REE SRR
Kav Forrd o | EFHPET o
BRI B 500 & 500 & 100 & 300 &

41




% 1.

BRI 4

(4

i F R
A

i F R
VR
#ic #8  license
SR L L
L5 gE
EBEBT
BT
o3 B AT ¢

iR O B
Joam iR o
* on-line #
A B
foo#
oL
T BN
FrO{ AT PpF R
OF i ?
7},'_ o fE }—}-*"*)ﬁ
% cad 4 B
TE kRSO
EAN S L S
¥

P R

i HF R
AR AR TR
HARI /¢ /R
LN RO

#Lac 3 on-line

I Fle it
R R R
F & IR E
EORER
F - file =Server
53 IDE A 7k -
L i
(R & ]
FHEox pw
cad * R #&F
N B %A
0 H P g
A RS EHE
2 Jf# 2l LR 23
(E2 N 3
Ao ag o F
B 4T ke
LT
45 & 2
390 AN
£ A A
R LR

o

w3

R R
MR R OB
LI BR I -
ok FA
it on-line » #%
L I T 4
A &R R
BT oL
2l “'E['Ebg' °

A 8
..”‘;é"tﬁ‘
= ® W
Ll I ¥

R E kA
R ie % FATHROE-
gk F A g R
i»% ¥ license #k
Ao S o Ju Rl

SRRET - g

3T TR A
53] SUN
' = > #
Linux 1 £k ;
L/ Il I
ST S
license % #c #
X > #3 RD *
Ry R R

£ % o

‘Dtl—“

Eg

4




% 1.

B E PR 4

()

N
)
[

e

1.3K 34 PR 7%
2. 554 SOC
fRAS %
3.Retargeting

B EE

TFT/LCD
driver IC

1.SRAM
2.Mask ROM
3.Flash
Memory
4.DRAM

WE O REY

B B 5 g
= amd64 bit
1 CPU; # ¥
PR e 3
LiE7 %
4 ¥ 7 EDA
BB o oA
License 2 ¢
BN ST ﬁ
= 1 2. shell
script > 14 & —
L B
) A2 0 e
AR R

AHRER

FIR AL A i
sf#c' ,;gc'#—-ﬁlz
HFEG L
[ 3
Lefw = L

eda tool ~

shutdown € fz
2t ¥ e
4 tool license
£ eda tool
W2 ¥ g R
ip i e B
e kG-
% ¥ CAD
AR o #ep
)k Buia- B
= BRG] -

A A 2 cad
N
3ot d o
SRR
¥ g I cpu
e B0 4
% IR S T
TN
fa kg & LSF
(Low

Sharing

Facility ) » %

CER R
GBI

[FESBTI 8

f* % % X > cad
I
EUERR B
ﬂlgrs*ﬁ VIR ESY I
#j{;}\f’é‘éfjﬁ%
TEBT RS
C o kR
4T o d 3]
PRI 1=E M N 4
® i A R
= % 7,5”@9} s M
513 2 2 & eh

8 H4e o

o bk

Y W o

Jop

=

43




27 BRI A ()
Tz BB | PMEEER | - W E ]| & 2 6 FTP
2 F | > FBE fire | BFX cad Tk | Server T
%o #2F A b | wall 2 router | B HebagR | RR @éiﬁﬁ;
oo T BRE | A cad | FEBP L | 5 4B fip
PSR B A | TREBEN 0 P | 7 FTP @4, |t B2 258
o g Bk | H AR OFTP | 5 cad 4 |cad X F 1701
;}dﬁ’%é? 0 Server 3% A#F T_?;ﬁia?] # "ﬁ’:‘% linux #%
DMZ % 3% | #h & 3 4 | § 270 5 USB
FALARFZE | B Lmp e |service £ 7 I
A TEhdNE | chftpserver | REFRAE 0B
BT RBF | B P IF | F S D server
Hicad A B [P EF S 43K G
7 o ¥ @ | clientzgeush | %% o p N
Fs L ZEH PR G+ > B | 310723 pclen
icad A {3 | o T ah e | FTP & 1Fi5 ®
7 o B % R 4o | 410 e F 4 e-mail
2 B | ] E G Sk
oW R G AR HER
server 3 % |e-mail ‘t & 2@
oo | SR
server 2 1%
#1 -
ERITAE | TER R 2ENR @ 1&/1 7E/13 @
RD + 3 40 ~ 10 4 30 70 ~
License % #c | Design composer:3 £ | composer:2 £ | composer: 15 &
compiler:5 £ | Laker:3 & layout-editor:1 | layout-editor:10
PrimeTime:2 | Calibre ® ®

®

Astro:2 £
Star-RC:2 %
Hercules:2 &
NC-Verilog:4
®

Debussy:8 &
nlint:1 £

Ivs,drc,xrc:1

%
Hspice:2 %

nanosim:;1 %

verilog:2 £
Calibre =7 drc
Jvs,xre:1 &
Hspice:2 &
Design
compiler:
Astro:
debussy:5
Verdi:1 &

NC-verilog:10 %
SE:8 %
Design-Compiler:
15 %

Hspice:8 £
Calibre =7 drc-h

> lvs-h » xrc-h:
4%

Debussy:25 &

44




IS

s
P2
ik
S
él
%
e
—nu\«
o)

M T RARRE S 2300 0 2 A R AR > CAD R R IR
2 CAD £ ICA¥7 hE & RSP THG - TEF FEEHA472 & Fo
PR R ML AT BT S S EL R

1.LCAD %3 > ¢ z Al 2 CAD A | " HICKF 2@ hE &P~ » £ 2 ¢
PRASBEFRAE & PPFERFIF iR 4 - e RBEPHY #F 4
FH- BRLDOCAD BB AT fle B PR A8 07 {og ko
AAEEESTRFIEE -

2. A MR TR EPIR B F R > AL E L 2P E 2 o rliehe 1B
%b%¢”HCa*H>EWTM7? &%wﬁg%wiﬁ,@?ﬁaé 4R
M PP FEELE G AR R E Y L I CAD foH MipE 0 T A2 7]
T

W

3. ARG & P S T4 B o 55 CADR B AT ALI=I T30 7 R/ 5 IC
Rt o P i i

h%nmmDAﬁéﬂc&%>—%a’aﬁ+ﬁ?§oﬂ%aww%ﬁ
i ’&e‘»’*CADI%\ FEARLRY > L3 ERFTFIERAOCAD L | > T
AR heF 51 0vE msb; DFEEEg e R FERE s P F A T F|FIF
ICAD A B > PIRBE T &2 s8] &a BEA SEFF o

S. e R RhB R SFEREFF L L Lehc g BB & Kagin LSF o iy
L PR % endgic k8 5 on-line backup solution ; & ® 5% PR E > 40 NAS & Disk
Array ; ¥ 78 H =% & i total solution # -



T.FRE 2R b R WA R - REAPRESY 0 3 p AP S H
CEFL oy EHEP B e FIS ICKF 2 P B A A I AKX
??ﬁ’ﬁ%ﬁliﬂﬁ *”Qﬂmim%¥’7mm¢%ﬁ—szﬁ%
1 ZIEP > F1 CAD BB P ZHL N - 2 L EBHI ko TR o

8. EDA frfflenif & 244 Jr i > R 2 P i ﬁ.#ﬁ* License % # » » 7]
pig = RD A B p RS & 3 F e license 4 ac 117 > ig By i = & & B

FR Rt o

0. A S B ALAVTPEE > § 470 R SIRD A R IARE (o 2 A H &
project leader e T3 > > 2 o § AR EDA KB ens S pRE F 1 F 0 4 00
et hF % -

10.CAD % IT X R § %% & (cfe & » 5 TR AR 4 i Fld ki ® o 4 )
t“’ﬁ%ﬁé}v”{%CADfﬁP"ﬁiﬁ)‘IT}f@’ﬁrL PR SR e A I U

11 F 5 A ICHPF 2P X 22 4 ,&‘mrv‘bxﬁf’wr S R i
e CAD 4 B+ 2 » @ &d T&Ei RD A B kflizoe P E£mE7 4
PaAe R AG o ﬂa%\%'“ﬂf’ﬂiiﬁ\i%\;’xf’ REHEL 375
FALYRE 1237 S R R > AR TR SR T 2L AR AL F
RN A S T qkﬂxikc ERUTR i P T I o FptaEik
%%“ﬁﬂc%{{%‘;}? "F/}»)’ & @"AmCAD/‘ﬁL—’%ﬁJI% J‘?-uf’%:(
TR PR YRR et 1 R NFEPRE > 7 F - B E

HL AL S A ARG R

46



5.2 &3

BT PR Z P g AL R R U S B
= JF]‘ %\ E}L@pr;z ’T"J}Bi',—.sé»ii‘gi‘ .

I L Rt %\MF 3? Bt 4|09 o #f 4 4
312§ CAD B % o e F LRG| 32 P ot 4 0 B2

HRPH AP ERPHE R TH AP [ F A S AL A 0 R
CAD BB Echifns 50 22 5 B A o

3. 3 4c EDA #c MBS 18 R3F3k 0 11 7 2 EDA #84 IC %31 2 P hAd 5
Wi A R P K

47



Y
f
Ik TICR 2P Ad A RiEd 2 fd | W2 A A 5 > 1 £1 428

TR L% 0 200167 o

2 2F At T<MSSP E>F s 2L MR 0 FTARET N A4 -
a2l -1,

3 Fgck o THR 2008 1 RFF BEE] 0 VR4 Lo & o

4 28,2002 "ICx#+22 CAD#Hatte 27 0 Wi+ % -EMBA
AL~ o

SMiw THEMIRERATAARFEZFAT D RAPASRAp RS R
BB FAFT T AL 0 2003 & 6 7

6 i,’é,%&%’rEDAé?-‘ﬁmé_Jﬁ‘tty Fra ek o 1508, AEAL S EL Y

7 % A% > T @feficimi 22 [P Reuse > k¥ EDA 1 & e > 370 F ek
2098 > A4 L&A o

8 M4 B FE i&* ’r“#a‘%/»\‘ AR% il (2). NAS ~ SAN ~iSCSI = ¥ § P
B2 FRadsn ARLTeET L

9 % K> F‘;,%* ICHFIRBERFRE R EZATT  NF 27 56 B2
WA g pRAFFRAL A RARLT - £ o

10 %% ’r o ABICKF IR PMAESH FZFA T 5L L 2 i—AD 7
AUl BZREAF gL ERERMALIGY  ARL £ -

11 $4p > Tjad L EMA £4 8 nﬂﬁImAgiJ’% T3 ez 209 8 o

f‘]{ L -F N0 o
12 A~ TPEFTARIG v BAFTh AT FRE 151> AR~

_/&J-Eo

«k

Ptk k

1. 9 TP S3TH b
http://www.moneydj.com/z/glossary/glexp 4720.asp.htm

2. P o @ %k http:/www.mentorg.com.tw/home.php

3. Laboratory for Reliable Computing 4 =
http://larc.ee.nthu.edu.tw/dtc/doc/1207ting. pdf

4. CNETTaiwan %t http://taiwan.cnet.com/enterprise/

5. q_m&;fi }_- HF e http://w2kdmzl.moea.gov.tw/user/news

6. o &FEFT " http:/ www.icadence.com.tw/

48



7. NRFPF e http://www.springsoft.com.tw/index.jsp
8. AT F et http//www.synopsys.com/
9. pd HMAERIFRT
http://www.softwareliberty.org/project/software-map/v0.3/node94.html
10. HP % =t http://www.hp.com.tw/ssn/unix/0402/unix040201.asp
11. Jimmy Chang 9 Solaris $#§ 9 5% 3 % F.
http://home.kimo.com.tw/jbmad.tw/Solaris_History.htm
12 2348 o el | el
http://cnpt.ee.nchu.edu.tw/course92/UNIXIndex.ppt
13. CNETTaiwan #7# & % % F
http://taiwan.cnet.com/news/software/0,2000064574,20091489,00.htm
l45pc s TR ERT
http://www.cs.nccu.edu.tw/~party/camp/camp2001/course/os.ppt
15.CNETTaiwan & ¥ &% %7 http'//taiwan cnet.com/enterprise/topic
16,14 B2 A R AT e BRS & kst w
http://www2.cic.org.tw/chip_design/index.html
17.SUN %=t http://tw.sun.com/events/20040730.html
18.CNETTaiwan f#b: 4 ¥ &%
http://taiwan.cnet.com/enterprise/press/0%2C2000062926%2C20089453-20001220¢
%2C00.htm
19.% i 4217 2k ¢ 2 4274
http://www.ctnbank.com.tw/ctb_4 "1/upload/2003 07 _02.pdf
205844 TICH £ H » AL PR > TR 2T FBEP IR 0 A EF
3R oz 4 (http://ieknet.itri.org.tw) » A R4 = # T ¥ o
21 MBI A R RF HRFAT e R T ity ol
http://cicsun01.cic.org.tw/introduction/index.html
22. 5 # ¢ Linux & ADSL # 5 ¥ % F
http://linux.vbird.idv.tw/linux_server/0330nfs.php#What NFS_NFS
23. FFA AL e =k http://www.wisfront.com.tw/nas/nas.htm
24, HEFR K FUK 3 "= & http://www.solkenix.com.tw/ra.htm
25.104 A~ 4 4277 32k http://www.104.com.tw/
26 ¥ PR FAR|Y RPE|IT T
http://news.chinatimes.com/Chinatimes/newslist/newslist-content/0,4075,9+1+17159
9.00.html

49



M
EDA i & HRF 2 £ A&
(1) Synopsys (#7248 )
(2) Cadence (7 #% &)
(3) Mentor Graphic ( " 413 )
(4) SpringSoft ( & RFLH)

Synopsys (FTL AL ) 2 & &FdheT

(1) Galaxy™ Design Platform
Synthesis

DC Expert

DC Ultra

DC FPGA

Module Compiler

Physical Compiler

Test Automation

DFT Compiler

DFT Compiler SoCBIST
TetraMAX ATPG

Power Management
Power Compiler
PrimePower

Design Planning
JupiterXT

Physical Implementation
Astro

Astro-Rail

Astro-Xtalk

Encore

Physical Compiler
Extraction

Star-RCXT

Raphael

Physical Verification
Hercules

Timing and Signal Integrity
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Astro-Xtalk
Astro-Rail

PathMill
PrimeTime
PrimeTime SI
RailMill

Design Database
Milkyway

(2) DesignWare Intellectual Property
DesignWare Library

DesignWare Verification Library
DesignWare Cores

DesignWare Star [P

IP Reuse Tools

(3) Discovery™ Verification Platform
System Analysis and Design
System Studio

SystemC Processor/Bus Models
Saber

Smart RTL Verification

VCS and VCS MX

Magellan

Vera

Leda

DesignWare Verification IP
Functional Equivalence Checking
Formality

Formality ESP

ESP-CV

Mixed-Signal Verification
Cosmos

Creative Genius

Discovery AMS

HSPICE

NanoSim
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(4) Design for Manufacturing
Mark Synthesis

Proteus

iN-Phase

Mask Data Preparation
CATS

Lithography Verification
SiVL Lithography Rule Check
Mask Qualification
Virtual Stepper

TCAD

(5) Professional Services
Technology Consulting
Flow Optimization
Design Realization

IP Integration

Cadence (¥ #7 %) A &4 T 4

(1) Functional verification
incisive unified simulator
incisive XLD

incisive AMS
NC-SystmeC

NC-Verilog

NC-VHDL

Palladium

Palladium II

(2) Digital IC Design

Assura DRC

Assura LVS

Assura XRC

Diva Physical Verification
PacifiC Static Noise Analyzer
Substrate Noise Analyzer

Virtuoso AMS Designer Analyzer
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Virtuoso AMS Silicon Analyzer
Virtuoso AMS-HF Silicon Analyzer
Virtuoso Analog Design Environment
Virtuoso Analog Electron Storm Option
Virtuoso Analog Voltage Storm Option
Virtuoso Aptivia Specification-driven Environment
Virtuoso Chip Assembly Router
Virtuoso Chip Editor

Virtuoso Chip Assembly Router
Virtuoso Device Modeling

Virtuoso Layout Editor

Virtuoso Layout Editor Turbo

Virtuoso Layout Migrate

Virtuoso Multimode Simulation
Virtuoso Neo Circuit

Virtuoso Schematic Editor

Virtuoso Specter Circuit Simulator
Virtuoso Specter RF Simulation Option
Virtuoso UltraSim Full-chip Simulator
Virtuoso XL Layout Editor

(3) Design for Manufacturing
Assura DRC

Assura LVS

Assura RCX

Diva Physical verification
Dracula

Encounter test

Fire & Ice QX

PacifIC Static Noise Analyzer
Substrate Noise Analyst
VoltageStorm Family
Chameleon

Mask Compose

Quick View

(4) Silicon —package-board co-design
Allegro AMS Simulator
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Allegro Design Entry CIS

Allegro Design Entry HDL

Allegro Design Workbench

Allegro Package Designer and Allegro Package SI
Allegro PCB Editor

Allegro PCB Librarian

Allegro PCB Router

Allegro PCB SI

(5) IP Catalog
Silicon IP
Verification
Emulation

PCB Design In Kit

Springsoft (L AfLH ) A F4rT

(1) Debug Solution

Debussy

Industry Standard Structure-Based Debug System
Verdi

Advanced Behavior-Based Debug System
Reusner

Design Knowledge Publisher

nECO

Graphical Netlist Modification Tool
nLint

Integrated HDL Design Rule Check
nCompare

Advanced Comparison Platform for Chip-level Simulation Waveform

(2) Layout Automation Solution

Laker L Series: Controllable Custom Layout Automation

Laker L2
Laker L3
Laker T Series: Test Chip development platform
Laker T1

54



Mentor Graphics(F? ##14)2 & &4

(1) Embedded Systems
Nucleus Real-Time Operating System
Nucleus PLUS

Nucleus C++

Nucleus OSEK

Nucleus piPLUS

Nucleus DO-178B

Nucleus Middleware
Nucleus Networking

Nucleus File System

Nucleus GUI

Nucleus USB

Nucleus Terminal Application
Nucleus for Java Virtual Machine
Nucleus Prototyping

E-SIM

Nucleus MNT

Nucleus SIM

Nucleus SIMdx

Nucleus Dev Tools

Code| lab Developer Suite
XRAY Debugger

Microtec Compilers

Nucleus Modeling (UML)
Nucleus Bridge Point
Platform-Based Design
Platform Express

Seamless ASAP

(2) C-Based Design
Catapult C Synthesis
Intellectual Property

USB

USB 2.0 OTG (On-The-Go)
USB 2.0 High/Full Speed
USB 1.1 Low/Full Speed
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Ethernet

10/100 Platform
10/100/1000 Platform
10-Gigabit

PCI Express
PCI-Express
Legacy PCI
Storage

Serial ATA

Parallel ATA
PCMCIA
Wireless

802.11

Bluetooth
Peripheral
Codecs/Encryption
IP Interface

Processor

(3) IC Nanometer Design
Design Capture
Design Architect IC
Simulation
ADVance MS

Mach TA

Eldo

Eldo RF

ADVance MS RF
Physical Layout

IC Station SDL

IC graph Basic

IC assemble

HotPlot

AutoCells

Physical Verification
Calibre DESIGNrev
Calibre DRC

Calibre LVS
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Calibre Interactive

Calibre RVE

Silicon Modeling

Calibre LVS

Calibre xRC

Litho Modeling

Calibre RET (OPC and PSM)
Mask Preparation

Calibre MDP

(4) Functional Verification
Assertion-Based Verification
ModelSim® SE

0-In® Assertion Synthesis
Verification IP

PCI Express

USB 2.0

AMBA-AXI

Serial Attached SCSI

0-In® CheckerWare® Monitor IP
0-In® CheckerWare® Checker IP
Design & Verification Analysis
0-In® Clock-Domain Crossing(CDC)
Digital Simulation

ModelSim® SE

ModelSim® LE

ModelSim® PE
Analog/Mixed-Signal Simulation
Advance MS

ADVance MS RF
Hardware/Software Co-Verification
Seamless FPGA

Formal Verification

0-In Functional Verification
Formal Pro

Emulation

VStation PRO

VStation TBX
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iSolve

(5) PCB Systems
Board Station
System Design

Dx Designer

I/O Designer
Board Architect
Design Architect
Analysis & Verification
Hyper Lynx
ICX/TAU

Quiet Expert
AccuSim II
Physical Design
Team PCB

Board Station RE
Xtreme PCB

Data Management
DMS

Expedition Series
System Design

Dx Designer

I/O Designer
Design Capture
Design View
Analysis & Verification
Hyper Lynx
Analog Designer
ICX/TAU

Quiet Expert

Data Management
DMS

PADS

System Design
Schematic Capture
Design Definition
FPGA Integration
Analysis & Verification
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Analog/Mixed-Signal
Digital

Signal Integrity/EMI
Physical Design
Layout

Routing

High-Speed Routing
PADS Suites

(6) FPGA/PLD
FPGA Advantage
Design Creation
HDL Designer
HDL Author

HDL Detective
Debug Detective
Simulation
ModelSim SE
ModelSim PE
Synthesis
Precision Physical
Precision RTL
Leonardo Spectrum

Precision Physical SA

(7) Design-for-Test

ATPG & Compression

Test Kompress
Fast Scan

DFT Advisor
Flex Test
Memory Test
MBIST Architect
Macro Test
Boundary Scan
BSD Architect
Logic BIST
LBIST Architect
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(8) System Modeling

System Vision

(9) Cabling and Harness
Interactive Design
Capital Logic

Logical Cable
Automated Design
Capital Integrator

Trans Design
Manufacturing
Bridges for CHS

OEM Modules

Capital Factory

Capital Harness
Analysis

Capital SimGrid
Capital FMEA

Capital Stress Analyzer
Capital SC Analyzer
Capital Script Analyzer
Capital BUS-Simulator
Capital DC Simulator
Capital LC Simulator
Capital SimModel
Capital SimCore
Enterprise Integration
Bridges for CHS
Bridges for LCable
Bridges for TransDesign
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