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Abstract(3E )

In this thesis, a kind of Liquid Crystal on Silicon (LCoS) display is researched and
designed. In fact, the LCoS microdisplay is fundamentally extremely small, active matrix
liquid: crystal display devices, which operate in a reflective mode. The active matrix is
fabricated on a silicon chip using CMOS technology. The LCoS display that we design is
small, less than an inch diagonal. The active matrix circuit provides a voltage between an
electrode at each pixel and a common, transparent electrode, which is separated from the
pixel electrodes by a thin layer of liquid crystal. The pixel electrode also acts as a reflective
mirror. Light incident on the device through- the transparent electrode is modulated by the
liquid crystal electro-optics in respanse to the voltage applied to each pixel electrode. The
reflected image is optically separated form the incident light and magnified for projection
onto a screen or on the retina of the viewer.

The silicon active matrix backplane, LCoS display chip, of the device affords great
flexibility in circuit design. The pixel size is generally not limited by the ability of the
silicon technology to fabricate small devices. Rather, the ability of the optical system to
efficiently illuminate the array and the lest physical size for the electric field of liquid
crystal put a lower limit on the pixel size. Integration of row ahd column drivers in steadily
accomplished by the basic CMOS capability of the silicon backplane; integration of
additional functions is an available design choice.

Well, LCoS display technology is born after the semiconductor process technology
and the flat plane display have been developing to the relative mature state and combine
each other. As a result, LCoS has the same characteristics for design as the LVSI technique.
However, from the view of function and application range, LCoS display still is one of
production of the display market.

The goal for this thesis is not limited to design out two kinds of realizable LCoS
display chip (one of LCoS designing has been realized in ShouGang-NEC Electronics Co,
LTD.), it is the more important to make it understood that the main problem on L.CoS
circuit design, physical layout design, LCo$ processes and LCoS system design. In fact,
when we grasp the spirit of the LCoS design, it is casy o design the more kinds of LCoS
chip.

Approximately, the thesis could be divided into four parts. In the first part, including

chapter 1, 2, why select this topic to research and what is the infection of this research are

210048 8 Tk 86-22-235051 19 Femals dalyprananhai odu [EXEIES A OS5 Tame: 2142



kg s LO0SH Bl B0 8 5 B4 Microlisplay Lab- £ X4 L KA M $ F 5

clarified. At same time the basic functions, which Liquid Crystal FPD must have, are stated.
The second part, including chapter 2,3, is the basic theory of this thesis, which would direct
the research. In this part, the popular SoC (System on Chip) physical design methods are
summarized, as well as many design flows, processes and EDA software are introduced.
On another way, the basic digital-analog mixed circuil cells are discussed. In the third pant,
mcluding chapter 5,6,7, base on understanding with liquid crystal devices, grasping with
SoC design methods, combining with experience on digital-analog mixed circuit, two kits
of LCoS display chip are designed and discourse upon. Well, one kit is able to configure
with near to eye microdisplay, which is frame sequential colorization. Another 1is. able to
configure with projector, which is made up of three mono-color LCoS display. And.the
LCoS chip used in projector has been fabricating in semiconductor factory: Moreover, the
photographs of the chip and electronics parameter would be shown in the thesis. In the
forth part, including chapter 8,9, fabricating process for LCoS display are summarized, and
make the conclusion of design essentials. Moreover, bringing forward to set up IP modules
for display on chip, and discuss the relative methods.

There are four innovative keys in this thesis:

(¢)) Design of the Incontinuous Luminance Pulse for the Frame Sequential Color
Display. )

Q) Design for the low power Digital-Analog conversion.

3) Design for driving Liquid Crystal in the low voltage with common electronic
field inversion. .
“4) Setting up IP reuse modules for Liquid Crystal on Silicon display chip..

-In addition, there is an unconventional change in this thesis, which is the research on
the LCoS display chip would be not only limited in probing theory and electronic design
assistance, but also realize in the semiconductor engine by the CMOS process standard.
Change a word, a sort of mono-color LCoS.display chip for projector would be fabricating
in the foundry. And the photographs of the chip and optical characteristics would be shown

in the thesis.
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e e s LUoSiH RA RIE R H. MooDspiy Lab 54 AY R L HAHE S8

53 ATCEIR N T XA RS AOLE 2-13 RAPL EREEH AR EE TR L ENELE
A, FRBEREEAHELE. UHEEWEREE, RIVEFEITE. S FERER
R, BEHNSIEEMBRENAELYE, TUFRESLESHTHE, &Mmﬁiw*l
BETR. HESLIEE LCoS HARB FHERS.

IR R A B 2-1-4 P HEPY, LCoS

BRI TFT BARRRA =BT A REES. ST {$'°'I"°S "
F R TR 4 7 SR B M A T2 4 =wER T
(B AHRT, BT B ME BRI, e . »s:
EHBHBORRERERY, —MT R ERE SR .
FHRESHARMB TR, FURAS AR =g

FHABHHREEG. EREWm—FHFR, Fit
LRSS NRHF SR ETRENEERE.

ZHRTF ISR ENTUFAXTEMREER SRR L, TAMER RIS MIES)
EEFEREN. N, HFIERBEEBREREAEREN LCoS BEREAELS TRAMRE
MR HE = T A

MIEA IR TIEENE, FHRARETRBREESAFRAKES B S B FEST
W) AERERER AT -SETFEARREENAR, HASTER B BEBGER
B, BEHEEREBETHESTRECSHAEE, RERBLEEHASARIE, BAERNE
B, BEATERESEEFN, ANESHBASHEERE.

EABMBEAEEMNEE, BERAESEEENBEIRENETESREENEREY
WEEES. BARGESEEREHBEERTHREOHHRFHEFRESZIPNAESE TR
o BHEHRN A BRES ARG IR, AL RBE B85 MIRELSE,
ERIAFERAD. NEXERE, FHLSBEMKERY LCoS RFABEHAEZNAS. 5
sb, EBE B ER—EATERE SRS RE, LRERETIHILREDAE. REER
RE, BIARAR—IEEEE, HRTehEE, £ KkBEHRH, %Fﬁﬁm#ﬁ
HERENFEHRBEEMN.

ZFHF IR A RN EA NS, BiTRE A AER. /R L, EARRE RSO HE LCoS
BRGHT, &%m@m%mﬂmﬁm%ﬁ,ﬁ%%ﬁ?iﬁﬁﬁﬁﬁ.Mﬁﬁﬁ%%éﬁ
REANFHEN.

B2-1-4 HERFEAEREN N3

22 AFRRERREAILERR

FESMRURIE ST, LCoS BERBEHEHER R BRH— AT BERERT. EP%
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FRERAREES PR, FEEORK. THREESHPMESILE 22.0). NEWM
MDA, £33 CGA. EGA. VCA. SVGA —HFIELZER XGA. 355 - BRirvEl & R
KEALET, FEEERT KAEE DKM HEGEE. i LEmES &M ETHRL
BR. BARSN, BTHREAULERHS, EFKT B SBSFOE TR,

®22]1 JIRMBTRPRESIERE LR (BR 8S14/A FRESMRERITIRIEER)
- BX T8 | 1533 B = o
BRE HPE | wHz | He | mE R | an
IBM MDA(Monochrome Display Adapter) 2°=1 .
720 x 348 184 50 ¢
Hercules( X 7 #12A B} F &) X _ £ E ox14
IBM CGA(Color Graphics Adapter) 320x200 | 157 60 2l=2 8 8x8
IBM EGA(Enhanced graphics Adapter) 640 x 350 21.8 60 2%=4 64 8x16
6
g&ﬁ% 218 | 614 | 2%16 ﬁ% 8x16
IBM VGA(Video Graphics Array) X
- 640x480 | 315 | S0 | pougs | 262144 9x16
' /70 (256K) x
1024 x 768 35 56 5 16777216
Super VGA / Super VGA+ 800 x 600 | ~48 | ~72 27=256 (16M) 9x16
8514/A (FRTT13HY) 1024 x 768 | 35.5 87 | 2%=256 16(71767’1\/[2)16 9x16
5
XGA(Extended Graphics Array) 1024 x 768 48 60 2%=256 ]6(71761\’;)1 6 9x16
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P ERBSAAT LG BRI E, GOSRNE L HOTERNGGEE, A8
MBERREEK, REURNTZTHANER. BT RRARNETER T EHEEN
& BRER 2 5, Kﬁﬁﬂ%)&ﬂﬁiﬂi%ﬂiuﬁé@?ﬁrﬁ%%ﬂ’lgi R R ALEENEE
IR EA TR, HM T

1))

R od/m?) RIGEH FIHHEHET R LAIER EORABRE. K2228H7
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5
6)

MULE REOH LBRKEEHNBIEEZ K. —RETBMHRERETF 301,
THE RERREGEWBRENGE. ETRETESBERHFAMRETR, I 640 x
480, 800 x 600 =%, HAFHIHNRAT FMIMAR, BENBEFE@OREIYE, SR
BURRSEST IR,

KIE RIGHEE ERESRES. %F?ﬁﬁmﬁi KLY 100 4.
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HEG. ERAEIMSEVNNNERETLEBES, UBRTHEBAEERRBEE,

BRFESHELELEX BUEIRERMN - PMEEET, MZETHAEE0R 1,
- RAMRRRREANMGE, NEAER, W SRMEM 8 MAFMERT, M 2=

256 FRENEHAT IR, HERTRRENHEREEET.

7 RABEEEREE) BrRR4rHEeRRets, SERAaNHE, BRMEE, JE%

BRRBUHH BB, HEEFZEEHAELIRER.
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HE 2.1 WENTRAEN BREEFRILMNLES, RIMRRT LCoS BRBIA
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ERRMEAER. BN, XHWHEERCOHRNTARLTERENE, SEETHHR
TAEHEHE BT RIS »
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b T S 1005 S0k B 2 R S MicroDisply Fab- A A S 2 L 4 A G H

FIF AL R (SoC)MIRig T A H#hA

T L LCoS Mo A —FhB 28U (8 S 3 208 i i SR BOR ML B, S L& T
BAMF B B KSR AR DL B R A 3 R B CMOS B EREIA, FILLENITR
ERER A HEEEE BTREAR. $aiEHR, LCoS BRSS il h— /M EMaEr G LM
ERERRAL. WHENRREREARNARITIST LCoS ERENAZMNAEREME, X
—EBNRLT A (System on Chip, {558 SoC) it HES AEITIE LCoS BRRBEL—
HEERSH LML TRE.

3.1 SoC &R KA

ERBEBRBENY, T SRR OSBRI AT, FRUAT IC $7THE,
IC R R AR RN BNEER, XA R BB I Kt ISR BT D S
51C it AT IC P B, B IC TRBAM G, © RA @ 6% f g K PCB)
SHARLHBY RS, RY IC MEBETLUMRE, FEAT LR/, {EdiF PCB R L IC Z A6y
BLIER. PCB RAIRHURERZHANRS, BHRLOMERZH T RAMRSE. HE
REMBERE. RIDFE. EEEMSHE. MEMNL. BIHUMRE, RIX b a0 Rk
B, &4 IC Rt BADBTEMERMHRRMOEVLALNER. AN, T IC #it
STERAKFRETIRE, SR HBMERRIA, SREEARQEE, DETUEEIR
GREA—DER . EREFRRESNLREHONEEAT, BMTHEN REERE—
TICHER LHRRETH &,

3.1.1. SoC ERHFIESIQITHER

SoC EBARREIRERINE FIRFBEHMBRER —EH L, HR— 58K
EHEFRE, MAELH LENAERELRYETHARELT, MENESETNE
RAFERAT, EEAEMHES. MEMS . RE0HH B2 AH LT JLAMEE:

(D RAURHE AN SN RSE, e LaidSEHBaT Y,
(O MEER. EHER. TR 10mmx10mm Db, BB EHRORES MRS, 7k

2%, ADC. DAC L\RHeHIFISHak,

G) BER. HFEXRETHE. %ﬁﬁﬁ%ﬂ*ﬁ?&lﬁ]?%ﬁ%ﬁﬁﬁ@%% SRIRETIFEE

AREE, WMEFRIE. KRR URE S EEUARUETH. 55 BRSHEM,

BRI A Fel Me-22.23305171% Farand doiy s,



Wk G RIsA LinSia Bk BB RELH Mebispiyish S XS E LEARLHH

@ RERCHRERBUBKLUTIEMT, FFREMKRN EL LR TERHE LERTR T
B EHTERER. BMZREREHERNHFRR, MNT LB H i FIILRK
W, WEHKTZ o/ MILRENZERE, FEKINERNESRS/EHETE,
SRATRIERRF AR .

HE SoC TR WIHREIERBER L, FE UK P(ntelligent proprietary) & FIH A,
REZHABERERTRE, XAREERET TE. B8 AREE L E LY core) R L,
TR SRR RS MRS R TSR, FEUVSORTENE. SEEs s
=R, R, BN TSR RO E, TP R T R R E T AR R
HERH. FoWERE, ZABGERESHCEBETER ATHERGE. B=MH_2E %,
RERGWEM EFEN, BN gmRMuEReER ., 35, aTSme™
KMER, WITEAFTEORARE SOHEY.

BHRRAME T ZHRUER, BEMKERERTHEXEER. XMEEHEEEE
B EE, FAMETEE 0 IBMKEENRTRE, FEFRLENARITEEMELE
HIEIR. BEMZHERNHSEE, F5HEFARRTS™E, FILEER SR s
BHERHRERANES.

BN EN ENRAG T AR, aERI LR ERS L, 2R, A
AP it EiamERNEHRE. A— AR P B8, FAYERRW, 5N
P BE S 07 FE TR

Wit —3 SoC KR T & H W TR e H LU, MFRrERAHANITIE.
BUH TR CMOS HFHEEMTREHEAAK, BX FER SoC THRY, TERBFE
AE LY M I8 AR T B IR AT LCoS BARG H B B 7% F§ CMP (Chemical-Mechanic-Polishing
WEFIOTE: RAEMERE SoC TAZELEMM 12 XEEHTFE£E&-ERBER
2 FEEEBHE. TR ESXENEN T ELEEMRR. ®itHBHERTE SoC MAR
SEHANHEREZEFEENNIT R, FETEMIMS SoC FHHRMER.

SoC RMABNELNAEBE, EABYLH . A, KEEIESH LNRERSE
BARMBRERS). TAEN. RERARATRGNRT EFTLE4EK EaME/L
SEEBARAMNTHEE. T BEMNRET AR EETIR T, BENRAERY, SHICH
MERIRGAL, §1TF SoC BilBHAFSALEBIRENSTFEE, TUERRENIZ
BARSE T LILE R B Sk,

A LA R, LCoS WIRMAORKI S SoC ASH I X HMAKRE, HEHREBR
SAETLAZRIN SoC Y (K8 T 2

3.1.2. @NHEZIHEAR

TR AR/ AT ol L B 00 SR T R 4 O D/ R MR BEAT - (B, B SoC

. : ¢ TR TR R IR PR B R T T Va4l T Thmer 2081
A 4. 72205050 T dabvpednankt oo Viaic (2-4-11 fhmer 2251
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1§ A B 1008 s AR B0 R R e Riuralksplay abe B A FOE O 2 RS F

HEIRIAE LR, MRS G (B B W R R AR R E
H, BORBERT . 3T SoC T EE, EREILARTRNEREBCRIEG. WiE
Feyrt ity AT SRR ISR L F RA TR M. M FHE S MANIRGAE SZE B B R UL
FROMREER 254 MATAE S MHA. M MR BN FEBRE, WEE 25
AR B, AR, B ARLIE RN, LN A B BT R A B,
A A A ) BB A B 6 R A T B R0 B AL B o e B R A M RO B T SR SO I A

F-TRENRTERE . THERTHGENEIRERE SRR T F LA,
HRRBTER T BRI AR T MABREFARE. AR RWERT LCoS MEBTH
W R BBARER. BB BRI SBET IR, M RNRAL. Bd
FACRSHMAETERAMEE A, KRR E R R/R 54T I ENR T i, 3T Al
BN THREREGEEE L, WRERTHE, WESHKHBERTHERLY, ATHEGSE S
B FTBARY . B AT RIRORO AT A, BN B R B, IR B st iR
HEEB, MRA ERERINRAAE . BIXTE DU S AR s B A A A4

3.1.3. SoCHYFEH—RB-FHEAR

SoC R&EH. WHT 4, BR=GFREBEXNEEWRNEMF. B 3-1-1 BIMTEL SoC
A, BERLR. BERNXR, HERAURHZMFWHEH. SoC RMUBTFER.
EFRFRIERMBIR. i EVERE N NEX — B ARIER, BT Bl Lie s
HEEHTNER SoC, BAMEBT IC Wit 1) SoC AR RUMFTHIMES T 1.

2 e E
M, IC Wit WNETF T (mFwteses. /
HERH I B 7 & =

= ( mmRTRe

BrmBER, ®

Sen s . i

el !
HMEAEESE || oeme) e (BEEE) 1) CmonmaE
wEsLeane | |5 | ¥ (:jw\mx@@
TESE. AT, ¢\ - nvicas VA _ >
i #E A T fE s T
M. BRERE, — '
ERRFENES EH3-1-1 SRR MSCIEA

BHSARNE, WEERERYIC ERREBEAA MBS, FANEE. TARRE.
ABETRE / RIS HA SoC &, HMEMEGART, BT ZEEDIE R, EBAL
IBAW AN . KR ETREROHEEE, THENBREHRACPY, XRER IC
WIrAE SRS, EN B S S

SoC BRELFRMRS, BERNEMETER. KEEN SoC SMEAHERMBHBE

ARBPUES - el Ne-22-23508019 il daivpsfnanka e Praictil-d-00 fne 33738



WG a s Loong A SR R EE e Murobispley fab- G R AT T L BARG FH

B THRESEML. BARERFHIRERZSERNER. BT SoC MM T L IURB R
Fodsh, REWTEM R, DREERARITSTE AR RERTH LA BRRE, 8
FANEE R R DU S5 R SoC it R BB T 4 & HIME Ut . SoC 48 i B R AW BT S ik
RIS BRI IC it 2, I EWEHEREIT RN EEEPE IC Rithw
Yo BIAFIRIHR T HRZL—LCoS Bt A ME—RMBHELEL R, ERERHE
Kk CMOS BB I HR, S BRIRFNERE . TIBEEE . FIIRSIEE . YANM-HH%R
MBS H R, FIMERE-RER L, SHETREMES, —REFRE—1
REMTERERR.

IR, SoC FRMARKUEMBELIT RBRFMEN, BRFEHBITARFL
FANBRERB BT H—HH, IC KRBT ERS IR ERNA, BF IC /it
HNAETENM SRR, MRRB, fEh LCoS BB MKt EE PN BHET
SRS T LI A R A R R AR A

32 TEfck CMOS SR B EIRITH A

TR TSR T £ BATMAT 28R, KEHBHEWsEITEEREK CMOS £
BB A. T EMBCKRRBITHOK . WIEHOK, X —Ax 4Rl B B R
WP T A Ak MRS R PR - N REFERNFEE: §
BRI | 13EIR; T B TRl TEAB MR, AFNEFEERD, 8
HERETRIIR, X B R T AR,

FEROK Bt i, I LIRS BATEE B, W-MRAREE R, X
WIFRGRMIE RO U R SR BB R BRI RE S, EERITHR. k.
YITRIAE A S FERE AR AL A T 2 (A RO SR PR R A B0 T0 PR . AT B e v SE BB R AR B
SRR AR, — R REALESAAE, FFERRESHE. BT ERKHE, B
ARAT, WREARBETPRGEASEEERET, YL R EE, SRR
HEBIAS R B, MR SYEETHNERA B, EEERTFEIR
SED R LM EROME, SETFHARARE, B TLERRRRTREAH
KBEBENTHERPREIIAR, EhTEERITNAANDESEELY SEFMEEE
RS — R, TR B 20 RPN R Rk . T R R SR BRI
AT AT e UIE A BT DI BRI R L S I L AR IR, IR W e
BRI REARS FERNYERT. WHTFE RESWEE YR HEHER
“Rlrge, @R RANDK, :

Sk, BT EHCKHEERITNE, SO EA MRS LB, RTHNR
Wik, Heh— i R R R IR R S A Y BT R A MR, T

PERR DI A Pateri- -1 Time: 22:53



1§ % s LOoSH 3R )R S EH  MoroDisplay Lab- 4 F A& B L R A S W

BARARLIR. FESHRVTANHEMFAT TAERBEBERESTE. HIHW—4
HERERR S BEHZ EIMA LR RNEE, LA 32-1.

HARERASEPBIN “X@BR" WRHIEME, RS DFEEER (EEEIEE]
#3 SDF (standard delay format)” IF I%) 4% 3345 47 B3R T B (floorplan tool)«
S1H0 BATRI R, R A AR o a7 S GE TH, X
FES AT B (7= A B L A S B (wireload MY, FELABGHARIE, BT B
s XTSRRI TRk R MERRRAREREE B2 %ﬁgg&ﬂ
#o WA BRI R %8 21015 BRE MBI HEA PDEF(Physical
design exchange format)#t47 7.

ENMRERIERIENRNIELER, BNWENN TATREEIESHILIR
AT, RE#ITHEBAR. 2LEHERENEI— MRS TENYRBNERKARE,
B #AT B P I8 3 (timing-driven) (9 T 4% & it

WMLBENLEKBTER T ENMFESN, WREENFHEREBTALHEL, &
REMBAE. XHAEMBRBAT —MER, EEENREHEEMARNERNER.

BRIt RE RSy, DERIFETEZRMEAESE. SERSTAERNTE, 8
SR HERN, RETELELM FRKSER, WEHOLHEY LCoS BRTH E—HRA
MR RHAKER AR, FHFRILXE LCoS BERTHRBRIZY, BhMHTERERE
FER SR BRI IE RABRE A 58, RIS A4 WS & B sB R 45 4.

SREHOK R BRI ELBRFZ T HE, $mhF. T ERERN TR ER,
ERUERAEIR, HHESHRIHARREH - SRBENIEHEZ —, WITEREE
RIMGEH R R NNFENE R, R EEISCIEBT LCoS B A it H 4B,

SpF FDEY

3.3  HEHKAHERKEMEIZITFEH

ERAAR TR ERR AT, ELFF RGN TS SENEHIEY 0% F, X
TURTE LCoS RRAEFEF AN E . WHIN, lum U ETESHERTE, KEEtateE
BT A E: MEMKREUTTEEENS, LEEEA FiERnEnE.
B30 Tum TEHF, —BHK 1000mm. K 13um BEER, KN 375Q, BAN 2pF, RC
BEEHHOK 0.75ns, TIHIRLT 2 F S B491 7 5238 (eate delay) it 1~2ns. BTiE M SEBRENAR B
4R (timing driven placement & routing) 3t 52 3 A% w43 1 1L T = 4 9 59T,

331 HEZHARKRHELEA LS

BT R R e T TR, T S R e TR R 1, BB AT,

W% 24 Ieh RG-20-23303 110 Pl dmypenania. aducn PineO3-4.32 Pomor 2003



Wb LOEA SR SR R E I Morobispliv iab B A LS T A RAB Y S

RESHR EEAN TRAMSEABIE, ARETRNLSHEENE. LA%IC RE
Wi, BERAELELUEENR NS A BB buffe) B R k. BT ErhBes
A AL, FERBE LT B AR RIS, BAARE. SR, BTENSASER
R, FEIMAZRRE LS ERNNE, BRANRD, EERDEESHHE RS
FEEMEM. 555, SrSMmALARNGE NERANE, EXHFECSE TR
y%ﬁﬁﬂﬂ[ﬁs 8)(3.9]

R RGE AT RE T HAM LM — 4 BB R E AN S4B (zero skew).
FE—DEHT, WEESR BTSSR IS BB 4, BH LA TEN R
(8 Tl I R S5 B AP IR Bh 28 A0 . IAROUI R R R EIVEREHL R B BIE & MEF BT,
B, SRR DR MBS AR RN R ATE AR, RITBIAHRARBEERR TS
K EZMGERE, RARENTISTREBASBEAN, NTSRRBEXD
BEAIRBL. —ARERBRET PR ERALIBIY 10%19, BRI PMREN EE S EE TN E:
(1) AT IR ) 88 B &N i o I BE R R AR
Q) AN IR M ARAERE;

(3) HETEMR R e B S B R R R T 4
4 BEEEEEEMRNNY, BOREEAMETTIRSE,
(5) BT SRR BB 2SS | N I AR

© P THREERERERR:

(7) VLS RZERMTZEHF k.

Wi BB AER, ANELBE N ERILHNA R, MAELEHTH
2aEE ITRIPN: LT '

P8 VST HLB BN TAA R R RAREaTE]. Kb, FEPaisgrs
M SaEESHEE. RINME, ERUERTEHRGAMRE, TIHEESHRE AR
Tp WA R AE Ty = tg+low + tis + Likew (33-1)
b BRI H S B EEBEN S NBREBRAER, 1, RIER D TR AT E 7 reE,
tas B FIE TR R EOEMIEIR, Lo R BV T HOM R, BEE H BT VLSI 8RS
BN, gy tos o SOH T REIRAE, B0, lopew AR E B AR EXRMER, B liew
RIERERBEN - EERRE, BREEHEEEEIRE.

ERBRHAMENBEERUE, HEBESIBNG MmN ECEHE. TAK
WEMER, HERMETERASRARNER, MHERMELIRE O, Bh AR
f B IR BN S B & B B A Y ST R RR IS R T BRI KR . A B S
BREEGIEHHERRBENBAT, FEHHESANMEEMERET.

B SRR AT AR Yy SR B TP I AL BB SRR 5 Vo, FUARER P IH S B A Y
HURERES V=V, Vo, 0 Vibo A Wi, AR VRUE VZ BIRIEREE, WeEms
R BEEEN VeV, 8 max tVe, VYiell, 25 -, a})FME max tVe, V) - t(Vos

[ v Yatetdiednt s 35
il dwvpdranbatediing Prateth-4-13 Time; 22:57



kg R 8- 108 Sk B R A8 Bk Microlisplay Labe g #F K4 2 2L 4 8.5 % 4

WG, jelds 2, v nDERREIR ML, FIDAE B, BB SR i 2 0 B 25 FE B 7R 0 B A
ZEBFHARBERN . B4R 5 % R B B0 IE 5 22 FIAE BT/ B B A 1 IE IR B
(B Z (B R SRR Z) B/

F5h, HHAKNENBFREERE. ELAKERE. BARBENS BB ML
A NI e B R A £ ST R S AT LR R B A A

332 BRI+ EAE

AR TN SUSAT0OM ERRIT, FERTRITH AN ENEE TR, kg
B LN SR SR, BH, HEERFAE TS A%, SPICE &
Bk, SEIUALEE, Elmore HEIRIE.

1. SPICE g8l :

SPICE $K i £  F (1 BB UL T B, BRI BB L A A0 Gear 0 SUBLMAR 40w mh B 8538
TR R R, XM RS, BEARSENHERE, STiE
PRSI KA R BB SE AT, TN T K URE B B8 4 o 2 WO SE 404
2. S 2ERMoment Matching Method, f&#} MMM)

5y B UCHCHIE ST 0 I 056 A P P 160 26 2 TR A 30 o B £ B AL

(B e B BRI e H (s) = I+as' +a,5° +a,8> +-+a,s" 3-32)

H 2 3 ar
1+bs +bs* +b,5° +--+b,5

HE:  HE=my-—ms, +mys* —mys® 0, KB m,=0, 1,2, N nlrok. BS5E
BRIR 0 BT LA — A 1 8 2 TS His)e HEBIRTE AN B H 84
mo=D, m=D{G-a), ma=D(a-mbi—br- 57

BEMEMERK, HELRE, 885440 MMM HBEAELEE AWE %(Asymptotic
Waveform Evaluation)®'d, EEH: MMM BEEFEEA HE:
() #THTHIEILMES, FUMEsER s R, MERNTMESE, BELLRE
Q) HMBCEBRR AN, BRAHBARE

FEL, MMM BTSSR b S, T&E— SR,
3. Elmore &R

KR 0 ER TR Elmore MIEMSEY, LS LF / Frlm mEME S4E
HBOKMER 10%5 90%:2 (B350 57 80 [8) e 9 B SEE Y. Elmore JBHT EE 2 S 47 ke iy B

R c o2 Rc/z R!zc RiZ
T T *T T

(&) SRR Sy () TRE
B3-3-1 Wiy

2719074 2 4 Felt Re- 202733031149 Ferail: dotvpdianianeduan Patetidadas P, 2225



fhoed o phdh b0 feetited AR AR @ 0r NheroDupln fab- f 8 a4 g Ay F &
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IR IR AR SR FEEE. REFLCHETAEEZENS. HIbA
YIBIRE R “FRAER T TSR TTE el library) P, LIRS R AR o X8I
WRLTIRS, B AR AOL M BB R AR W TE A Mo IR ARAE 0 T B R BRSNS
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FEH. EREPOEH L AR L . “1§é§3
MEA BT, EITRERERT L B 3-4-4 BRER TR EEY
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FEGREF T SPICE RETIREMERL L, AAfMASEERAE., Bl itt. HEE
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3) HEBE IR Pspice A / D E%ig o[ BERRERT AL RESBIR |
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Cadence &~ XHIH FDA 15, BILFOLISERBFRITM A EE. €% ASIC #
1t FPGA it 50 PCB #RiXit. 4F91& Cadence ZEE BB T, HIH AL, KER
W RBIES ARG HRE. SEEMAEDA TE—#, Cadence Bt FEHAELLEH
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Cadence EDA # it 45 RARGE HEERIBR, TR “ -0 WE” 5, W 3-5-3
B, WEAMEARE— LT MBI, IR RE X%, ER M YURE AN,
XFEMILL Unix RS H FMRRNRTFHIE. BEESE AR RENES, AYERR
E—TEEXUMFEFRMER. % Cadence EDA iR+, B FRATERLRH BT,
F— DRI SRR F ISR, ST SRR, B DGk S B N AUMEER, HEH
BRIEFURNERELFAFMEETH L, FEILE Cadence FEH, — M it o IBERE
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Cadence EDA I E # IC Wit MBHRA & T BRNSEE S RSB SR ERIEL
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LEEREERENERERTZHE. E6ELED, BEREETHILKNEREROE
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FnFe R B (Depletion). AXFTEET, HHE

i1 & MOS & iR A pfE T RN, 7E
LR T IR -2 (A B3 R R E RV E

| e J
Wk, REEMR AN n— e EA b P-5i o
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(Cold cathode type fluorescent lamp)fE 436, T . '
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Nex N, HABREMINERR 0, WF, FHEHWTRRAR:
F, . Fy.N, Fy-a-F,-N;-a F;-N,-N, : (6-3-1)
FRBEEA RSN, SRS ER X RAKA F=50Hz, 8755 P2 4 800x600,
F62-1FIH T REEFFEHE LCoS ET SH TV BRE .

Fo-2-l RESFHFEEE LCOS BT R TiEsaE _
ST A BT b5 7% il 1T8R R
o OSRTER | wrmwa | awE | mow | R | R
ﬂhﬂrﬁﬁ%&{t 1/6 640x480 750 360K |, 384 M
EnBRTrEeE 12 800x600 50 30K 12M

CF—EEE e, RERSHIHEE R b s H e
(1) BUAETUFE Po: TEAEX AMSFIER (I MOS THMHE. B8, ZEFHEFEEHH
TR
(2) FEBSTHAE Por: G w5 11 b P S S50 B 1) 7 R OR S (T TG PR A (6 HL B e BR T R
() SN Ps: TEIFMEEA TIRE B ENE SRS 7 A8 & R S B .
4 WHEMFEP.: HREBEERERMERIFE.
HTFH CMOS TEHIEM R E LCoS VRt Fr, SENHARBRHEIERE b, %L
TLAAEE. B4, fE CMOS BEEH, HA Efrea B AT Fre 8 Al e B0l A e A 50 B T EE,

1011608 44 ol 86202350511y Bl datvrr o makan, wdin Dt E-d- 14 Pipge: 21088



W gim i LOobs LR 322548 MoeDisplv Tub- L P A4 B LA 8 S5 H

XEEFHFE SN AR T RH M. £ LCoS BRTA EBENH R ABHE
B, WRTXEN AT lns, AUEKIIEER T2, ST,
' P~Pp (64.1) "

KE, SRS RIS AMER C, = 800 x 20 fF =16 Pf; HAREWHARC, 404
p¥; BATHERHRA 30KHz: BASAME 12MHz; BA LFBRIERE Vap = 10V: HZEH
ERIGI2AMRNEG.4.1)50, B3 LCoS B HHIThEEMHH:

P=CyF, Vap’ +Cy F, Vap’ = 0.4 mW
A, BT IEMRE, 26 LCS BRTHMIMERMETHFES LCoS BRTGH .

63 #f1LCoS BRGHIEIZER -

BIELCOS BRI A TRER AR AR IEH, BriEMS 8T H0%E /A EEs,
B, FRIeCKHESMHEM0.6um-CMOS-12VE LT ESEM B Rt A Rit, BaFHE%
TZHMWB R EMA AL YE, ZETEHEENN T ZHAERR. SHELE, H TR
OOV RHET/RE. BFNEY RHEN, SEMCMOSTEME, 0.6um-CMOS-12V
HETEENTRBIE:

() WERRMAEERX, ZEKAMMNSERR p-BRER -8, LR CMOS EFRE &R
B EEhPE A — SO ST AL R AR, HE B E X S UL R B A T 2 4%,
MR MOS B RS B E. ' o

() BEHAFRH 0.6pm-CMOS AN, BEER A RER LA R T#ET%E 0.8um-CMOS
I"Z%ﬂ}ﬂU: - . ds 1t

(3) ¥ NMOS B FF S RERLDD)EM: | },, -— <= —:bmamn)x-_-.]’ .

@) % REMSILE 45°R K AEIE, : :

(5) MREREBMAEREM R

6) FMiEHEERE ISR 4 HETLEE AT E
$BF AL, -

(7 HEREE 4 NEEZEREGTCMP T
B |

®) EHRELRE 4 NEEWARTERER

— R E 2 R R TR, T

B R |

BYAILCOST: B M= S Ee 3-15R. Bh&E3RIBELE, SRt
A RETRE B, SRR R RN RS i BT O ERS, MTIS AR
BT ABIIEE, FHE T NMOSS IR B IRPNGS L= A b b AR, M 5 ST 1 B S
312 AU BB AT HUBEE A

PO R e R Fef 8O- RE 3R Fennls darvpoanudan, vl o Patetd3d-4-14 Time: 22:05

Hl6-3-t LCesEAMAARSE



i-r%mwf CLATSEE B ’(.E':)S* &5 A Miralsplay Lab- L L F T LR AN FH

L EGH RS SRR ACMOSHE T BT A, BEENRERENSTE.

B T B ELCOSEER A 7R 2 W (R TR RE 346 T 100A, S 2560 B AF TREEL D

F500A. FAHRPRY, %%m%%&%%%12@iﬁm%ﬁﬁﬁﬁﬁ%&M“{‘

AHEZAHE:

(1) PEMKERSTERXEBICEERE, HE2 RN,

(2) ERSBEMERSE D, FEOETRE TRBOHE], (05 E0w ft Ae 4
 BELF; - -

() ERELERLBT—EENREE, #—SNBETERMREHEE.

6.4 RFEEMIKIT

 REWFRE LCoS B A BRIENER TN 53T — Eit b AL LCoS
BRGHANERR B, RAZSIHERET, BER-AEELTILERR HH RS
IR ER — 1T 4548 E AR A — FUMCHR MR . 08 FIAE TSR A 7T TN AT 4 AR 4R
FERR T AR BRI E T, SRR RS B kM 2T A U8 (S LSS 2
| AEELESKRLEHGLRARUDRMA KBS
LML 6-4-1), BMOFEIXHE—A NMOS Mer. HiHg - ' AR zon
ERETEELRA L, Eiegasgaamet, B | I | £ 1
WREERN M SRR R R ENRT R, % [ Yommeel ¥ *
NMOS BATHf iR ilny, BmsmanmgEes |
071 | 911 suma

EAERBGEnE, FERTMEmREOTgasL. | TF | 17T #%es
EEBRMAS FARARNEERNIEEE, SERRYy T :
AR R F TR T, BFR
i MTB MR RAR, BRBHBE Vs OB
Eﬂﬂé-d&fa 8V; j}TﬁﬂE NMOS u}Fn u;&n ’Ut 11—]5@{1&5};‘-\\_& HEIEE
BRI, TREERENEGESTHEEY 10 BURRE, LS
V. S

Be-4-1 ¢} HELTURE

W—EE AT RS TR WG T
e, BETREREFRSH THEAEAT
RO ERIER, BnaEl SVGA,
WRERRAWE R TRA—HA, B
SHIE 6-1-1. B 642 BHTHEH LCoS
EBTROCHENMEEVYHEEE (S ESEN
l6pmx16um). HFH NMOS SR8 ik M H
MR R AT, M TTIOEE AR VTS S R MR R E et L, A

1037300 R & § Tl ¥A-20-233020 10 Pl daivpemamba cdion Piatend-d3d Taue, 21:38

Be-¢-2 HEALCoSBET T AR HRTIRE



e f i b PN £ R R A S Aol b 4 A g A H G S8

B SERCKI A7 VB AT FERCE AT . B MR AY A BUF J THT 5 B % R 4R T LR 6 M 5 R 4
vy aad

M

@

®

4

P AN SRAG A R F R B — TR P QOms) FHF B A (IS S W R R
5%, HIG5.5.6). (5.5 R T1=60ns, T2=20ms, BitTEEHEEHEL 06pF. %
EEIKEAREE CMOS L Z&IERZE, RALFEE, LR ERIEL 16umx16um;
Hib B R FTE LW RS EHE 0.6pF FHEEA. BR, £ NMOS BB F XA FE L5
R, MANFEERERTRELEZBEIER LOSELNMES B ERERE,
F TFT-LCD # A IE RN L REESIEGEE T 4%, X EFELHE NMOS BH 5/,
FFFASHERET—EE AT, 0T LUREFELE SRR S EREEREERE.
W 4 EXEABHIR S QB S TNIHE R, CMOS FEH B/ NMOS FXEF
BEFRRS, DENEFERBEHENNSAESEE, BBERFHERLEEHF
B, BIFEAFHEEMZE, FHERS PMOS FHE nixX, B SEMSEHEER
- NMOS FFRER 2 B L SREEH 2650 FREEAEEER. TR NMOS
S AR T8 R YIS EATHY.

Bk LCoS Bt A AT RETEHEEANS H, XFAI LUl S R ek [ R4
HANBRERY, BERBFE™ETIL CMOS B[4-Ma%ThEE, FAUEBRATY
BRAEEEE. B 6-3-1 A, &F 3 AEBLE, &R 4 Wit RSEEBEER,
ERVEEREELR 34 TR R ETRIERENERSS ATITEET AL,
PR T NMOS di A EHIR PN & b= ERE . :

fERES BUERR LHALESET -
I8 643 FR. B Voo REHBH 2 [~ ' . iy
Bt LASIRE. UAESE § | | R et
WY R, SR Eases B[ o | ,
LIV, PRMREATPHET 45, ﬁWﬂ”mwwnmA“M A B
BFHEERE Veor 00MH. XEFHBE bﬁlwmmm %Mhﬁwu

2 25g L 1E

ARELHWERBERBR D, FHE
s B M H O 10 4R

f-4-1 ETIEHSBRE RS E

6.5 AR EEE Gt

Bfs LCoS SR HL M B KA )5 15 E W B A5 B R A5 AR, i 6-2-1 R, 4T3 5K

BB T AR, BT 600 MNRFHAIL, MKENLR R £ VS FIT e fhiikeh VCK Rl

i,

ENMB— TR G — MT R E. 54&%%@%&%;@5@% EE.E%**W:—G%*EH,

g3 TR T SRt by G ER R EEE

WnpE 6-5-1 FToR, ATHKE)% B R P B AL & 7728, %?@ﬁ%ﬁﬁﬂh%ﬁ%ﬂ%ﬁﬂﬁi

HEEREIES- A 2 Tel; B6-22. 23505819 F-mail: daivpgenankat wdion Datw(13-4-14  Time: 22:05



WG R A LOONH BR SR o B4 MicroDisplay Lab- 4 £ S £ H A B S FH

KFBEEFBR—AREANN 600 RBRFHSR, BMUBERETBBENEN—FE
WA TIER B BRE A —5, K TR VOK bR I8 Vs AT, &
WP NI — 1T I3 600 ATHTIEE B
EHE SR TR A, P 10V ) KFROETES | AFGES| SHEeEnS

BIEDMAT, #-poananEhEREEs T | o

B8N, AT FHE TR 00 MR FE R IO, it ,LE.\:.E:..SHM»I‘H BUEE . oy
R, ATFBAAFERIHNE i 178, B T2 I S 0 A
BT SRS B RN, SREHTEE £ T | cvm ot | g

- Lt SUANZ
FH AR 800 4 NMOS BFE S8, B i e
T SHACSERREANS AN PO
NMOS BE. BAKTBAI VCK AR, | [l b o)
, b e ok e A Ls |
BRI B i PR ARG BRI EE iLE\z'ELLSHH!’TI BUFE

F—HME, W 652 Fir, EFFISERER | [lorde om0
BRE WA RE 400 VR R FFLE, | !
R B R A S A — U T k. EEB H6-5-1 i&LucSﬂfﬁtﬁﬁﬁﬁwiﬂﬂﬁﬁiﬁM&EE
fr B FR/ETHRESRFKAN HS A%
EN# ik HCK 898841 T, MEBERKEK  wx

WIFXEBHA 400 PETBAE. BE J,£g5§l*§1|[ﬁoi;ﬂ_ T
B R PRSI RLE S BTET 400 o e e
ABELAE I B30\ S5 4 E LA A\ B *E SR -

Wi, WM O b M -miiuf@__ii_;?_ﬁff
WA SO DEIE, KGR o0 ST A

R LI s ) 80 B EURE 3 4 7 44 €5, 0L 991 iTFORTH ff‘g‘f S
BASS, FHEBMAN A SR SR S S “

-
ARATIRDBIL R UG Bl o 3 v;-l 5:2 Q.‘;:_:::SE/%E;;IJEE@;;;EBG%MEE
HFHRAT A TBaE, XAMREY -
REGRAE SV BE)ZHRBHTHEERLE, N meseEz | V- 1OVEEE
MENGREREELIH . EREAEAERIT g 7T | wFeBen ) Gaions
HETEMRR, Bk FABN RS L dedLmlmﬁ_w%UmJ]
ERERE, BHRGA. BAEER T4 ‘I*J[ b=

REGHEEL RS, BN THE6-5-3 ik E .Hi* o _EJ;Z" | t
1 CMOS B g, EBH Pl. P2 AEE :E—l T—ihl l; jk!lmrs mg-]

BHARN RS, RARE SV-CMOS T # 4| -
fE, BT Pt RABMIAGE 2 in ; HVP1~4HVN1~4 '
KARE CMOS T &I, B TIEE 5~10V i

R, X R B8 R e P S B IR s PN Bk . P B TR R, X

1057190/ £ % Toir Ro-22-23505149 F-mails danvp genanka. sdu.on Prarec{i3-4-14 fime: 22007

H6-5-3 BFABSRaBRAE



WhHRE L LCoS M Bk 3 % H48 -MicroDisplay Lab- 4 4 L A R £ S F 53

in=5V Bf, HVN2 fil HVP1 23, HVN1 f1 HVP2 &1k, our=HVDD; %, in=0V B, 0iti=0V.
B 6-5-3 ML MR T 5 S B R MR R T 5 BT H{r .

6.6 SRR

66.1 ERXYEHEG

ik EXLIATEI LT NRELA -
SZEhasbbagiinnic i iE
Imiﬁr:?‘; SERMI g

§ k3

ﬁ';l;

o

e A A T B R i I T R e
g4
o

o e

661 fﬁ HEBLCSEREA TWEMRY D662 BETLCSTRT A H6RTRER M G THAR)

Bl6-6-1 %5 T3 96 LCoS Bt i ML B . X2 % F &40 B #(SG-NEC)
#7 0.6um-CMOS T &# 6 T-tax i L& SR, &/ R: 17010umx12420um, B ER
m‘ﬁa és%f-ﬁ l2800pm><9600pm, EDH%%RT% 0.63 R#

RS VTR LM 25 w05
Flo-6-2 HEMABICSTRSABRERI N

B 6-6-2 R T LCoS BARTEH 0 6 FTREA SR, Hei b9 60 T BRI HEH I

HETII TR I SRS Vol eI 2R R Pt alabep (Pnankal edu on Phate(3-4-14 Fime: 22005



W R R LCoSA Ak B R R BAA Mivroldisphe bab-d A A Y AR A B K YR

SPHENAZTEERN . B 6-6-3 B3EE LCoS BRSH HEEME A .

6.62  RERMEFEEEMRAR

WX HIR TR LCoS BR | N Rl
BOREER—XBBY, THEEK §d N
BT EBHRRIREOR T, EHOR g
SRR, b S S

Eﬁﬁmﬁ~ﬁm%mF,%§%mﬂinWWﬁ ;ﬁT“%
RHSRENRTEES R EOFORRL o
WXR. EHE BRERRWERSH L. . 4

KFAR CMOS ITEMXRELEX. B
6-6-4 RALF B LCoS EFRGH K ET P
EERHEWMER, BEF2EH8ER #
16pm, BEMIER 0.54um, HIAHHREITOE,

o

;
i 5 e

R P BLCoSTE T K BRIERERES (BEERR) ER

A RREFRBIE 16w SFAREV. 5dun H AFI

1.

2
F,, =961§¢ =93.3% o

pg 000
670

" BARCMOSTERAAICHA SEHESE, &

i o ! 060 . o
m%&m*@%cm~ﬁm7ux@§%§%@.OM//”ﬁ*V“NN““\x
oy

# WAOESEMEE, B—FHRERREAE
Aiﬁmuﬁm,mmmgﬁﬁﬁmawﬁﬁ,ﬁ N N
RS E XK He-6-5 AL{CU) REBEHRITER R be:
CE6-6-SHT AlCHA SRTIR M BRI |
R, HARE&EHWT: 0.90 R—*'—'——-\.\
FEBIT CMP RIBH 6 F<TREA LUIAR 40004 %% B
B Ao &8 %8S, Ao m&ﬁﬁﬁm B e Eoviie
#H ACHESSH, LRSS AMEEZ -
ww~ww&%&aww@ﬂa664%mm%%u .
RAVGE, EH L AL BN RSN 90%L R O N
[68] B 6-6-6 £L R [E] EERF & Al R Y 5 5 2] E6-6-6 FESLal HE 5 R I R i i

SR, HURIBRE ACHS BN B AL 99.999%. B 6-6-6 RIS Al BT
&%% HEBUER RN, SR L, 41 Al BIEIUREE (Lum DA B IR S8R 69,
BIHELE BN Al 5, — A Al R0, BELETRNE, 5 -THE=EY
WAL TR [ 6-6-6 ERRMTIXANNE. Bk, RELRTRER, KEBRTR
FI 3000AME 948 Al BEBIAE 1.CoS Bt K (1748 T 41 P 4%

HOERDIES T Tel: 80-3 223805110 Femails danvpronankan cduoen Crteiii-did Tioer 1A



WA ED A LOoS A 1 E R B aa  Moolisple Lab- 4 A A5 F L8 B 58

6.7 HEBETFTE5HRBERLCoS BRSH BBREMILE

Zgh, AERIEITHEA LCoS Bt h, W4AlMATIERME B RROXFFRY
BRESE. REENARMERAHRE, BB, IRTLIRBINELRA.
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drcExtractRules({tmp = “/homelll/homei2/user?/ad2/practice/stream/phy/adpFlatten/si. env”)
(tmp = “/home12/user?/ad2/practice/stream/phy/adpFlatten/si. env”)

(nwell = geomOr{(“nwell”)) (save "y1”)
(diff = geomOr("active”™)) (contact contact 0.03 0.5))
{nimp = geomOr {"nimp”)) measureRes1stance(mct512 “lrescap symbol”
(pimp = geonOr ("pimp”)) 0.03 0.56 .
(poly = geomOr("poly”)) (cap "

(contact = geomOr{"cnt”)) ((1.2e-17 * a) + (1.Be~18 * p)))
(polyl = geomOr ("polyl”)) (ignore <= 0.1)

(metall = geowOr ("met1”)) (save "y3”)

(metal2 = geomOr ("met2”)) {contact via 0.02 0.6))

(metald = geomOr ("met3”)) geomConnect ((via contact poly metall psd

(via = geomOr("via”)) nsd dioptm diontm)

(via2 = geonOr(“via2”)) (via via metall metal2)

(but = geowdr ("but”)) {via via2 metal? metald)

(burnp = geowOr ("buriedNP*)) (via Ptap sub psd)

(tunlox = geomOr ("tunlox™)) (via Ntap jing nsd jingrtm)

(capdie = geomOr ("capdielc”)) (label "L52" metall)

(pad = geomQr(”pad”)) )

(pwell = geomOr (“pwell”)) extractDevice (rpg

{crtcap = geomOr ("crtCap™)) (poly "G™)

(inout = geomOr ("inout”)) (psd "S” "D™)

(diode = geomOr(*diode”)) (jing “B”) “pfet ivpecell”

(bulk = geomBkgnd(“bkgnd”)) physical) )

(ndiff = geomAnd(diff nimp)) extractDevice(rng

(pdiff = geomAnd(diff pimp)) (poly "G")

(ngate = geomAnd(ndiff poly)) (nsd "S” "D”)

(pgate = geomAnd(pdiff poly)) (sub "B”) “nfet ivpcell”

{gate = geomOr(ngate pgate)) physical)

{psd = geowAndNot (pdiff poly)) (wp = measurcParameter (length

{nsd = geomAndNot (ndiff poly)) (rpg coincident poly) 5e-07))

(comp = geouOr (ndiff pdiff)) (wn = measureParameter(length

(ntap = geomAnd(nsd nwell)) (rng coincident poly) 5e-07))

(tmp = geomOutside (ndiff nwell)) {1p = measureParameter {length

(tmpl = geomOutside (pdiff nwell)) (rpg inside poly) 5e-07))

(tmpnwel = geomOutside(nwell pad)) (In = measureParameter (length

(nouse = geowOr{"nouse”)) (rng’ inside poly) 5e-07))

{rpg = geomAndNot (pgate nouse)) saveParameter (Ip "17)

(rng = geomAndNot (ngate nouse)) saveParameter (In “17)

(res = geomOr ("res™)) saveParameter (wp “w")

(bar = geowOr("bar”)) saveParameter (wn "w”)

(jing = geomAndNot (nwell bar)) saveRecognition(rpg "poly”)

(cap = geouOr ("cap”)) saveRecognition(rng "poly”)

(dio = geomOr ("dio”)) saveInterconnect {(metall "metl”)

(text = geomOr ("text™)) (metal? "met2”}

(Ptap = geomAndNot (psd jing)) (poly “poly™)

(Ntap = geomAnd(nsd jing)) (contact “cnt”)

(sub = geomAndNot (bulk jing)) (nwell “nwell”)

(capbody = geomAnd(metall metal2)) (via "via")

(capacitor = geomAnd(capbody cap)) (psd “pimp")

(jingres = geomAnd{jing res)) (nsd "nimp”)

(jingrtm = geomAndNot (jing res)) (diff "active™)))

(diobody = geomAnd(diff dio)) ivIf((switch "drc?”) then

(dioptm = geomAndNot (psd dio))} geamConnect ((via contact poly metall psd nsd

(diontm = geomAndNot (nsd dio)) dioptm diontm)

globalLabel("L52” “VDD” “VS$”) (via via metall metal?)

changeLabel (("VDD" “vdd!”) (via via2 metal2 metal3)

{("VSS” “gnd!™)) _ {via Ptap sub psd)

ivIf ((switch "do_PRE?") then (via Ntap jing nsd jingrtm)

Eeasureﬂesistance(poly “lrescap symbol™ 40 (label "L52" metall))

0.56 "r (f1tnwl = geomQutside (tmpnwel contact))

(cap "¢” saveDerived (t1tnwl)
((1.6e-17 * a) + (2.8e-18 * p))) (ftnwll = geowQutside (tmpnwel ndiff))
(ignore <= 0. 1) saveDerived(ftnwll)
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dre(nwell (width < 3.0) edge)
dro(nwell ((0 < sep) < 3.0) edge)
dre(nwell (notch < 3.0))
dre(nwell pdiff

(enc < 1.8) shielded edge)
drc(owell ndift

{enc < 1.8) shielded edge)
dre(nwell tmp (sep < [.8) edge)
dre{nwell tmpl (sep < 0.6) edge)
dre(ndiff (width < 0.6) edge)
dre{pdiff (width < 0.8) edge)
(gtelen = drc(poly gate
(enc < 0.001) opposite shielded))
saveDer ived (geomGetLength (gtelen
{(0.0 <= length) <= 0.795) contiguous))
(cmptmp = dre (ndiff ((0 < sep) < 1.0)))
{cmps2 = geomOutside(cmptmp ngate))

(ndf823 = geomOutside(cmps2 but))
saveDer ived (ndf823)
(cmptmp = dre(pdiff

((0 < sep) < 1.O)))
{cmps1 = geomQutside (cmptmp pgate))
{pdf823 = geowOutiside{cmpsi but))
saveDer ived (pdf823)
(di8233 = drc(nsd psd

(sep < 1.0) opposite))
(di823 = geomOuiside(diB233 but))
saveDerived(di823)
dre(ngate psd ((0 < sep) < 1.0} edge)
drc{pgate nsd ((0 < sep) < 1.0) edge)

{df823n = drc (ndiff ({0 < sep) < 1.0) oppasite))

dre(ndiff (notch < 1.0))
(df823n1 = geomdndNot (df823n pdiff))
saveDerived (df823n1)
(df823p = dre(pdiff

((0 < sep) < 1.0) opposite))
dre{pdiff (notch < 1.0))
(df823pl = geomAndNot {df823p ndiff))
saveDerived(dfg23pl)
(pdf1 = geowAndNot (pdiff nwell))

(dfnwel = geomAnd(pdfi poly))
saveDerived{dfnwel)

{f1tpdf = geomQutside{pdiff contact))
saveDerived (f1tpdf)

(f1tndf = geomOutside(ndiff contact))
saveDerived(f1tndf)

(ovldif = geomAnd(ndiff pdiff))
saveDerived(ovldif)

(p2capl = geomButtOrQver(poly capdie))
(p2cap2 = geomButting{poly capdie))

(p2cap = geomAndNot (p2capl plcap2))
(plecap = geomButtOrQver (polyl capdie))
(plcon = geomInside{contact polyl))

(plcont = geomAndNot (plcon poly))
(caplpy = geomAnd{capdie polyl))
{cap2py = geomAnd(capdie poly))
(cpleap = geomAnd(plicap crtcap))
(nplcap = geomAndNot (plcap cplcap))
(f1tpll = geomQutside(polyl contact))

saveDerived (f1tpll)

(stkply = geomAnd{polyl poly))

(ntcap = geomAndNot (stkply capdie))
(polyl2Z = geomOr (poly paly!))

(polyl2¢ = geomAnd{polyl2 comp))

(gatel = geomAndNot (polyi2¢ burnp))
(stkgte = geomAnd(gatel stkply))

(plstkg = geomInside(polyl stkgte))
(fltgat = geomInside(plstkg tunlox))
(cplesp = geomButtOrOver (eplcap capdie))
{nplcsp = geomButtOrOver (I\plcap capdie))
(plesp = geomOr (nplesp cplesp))
(othplyl = geamOutside(polyt plesp))

75

178 119

s Al Tt 620
[t

Pl danyprgaskaladin

drc{palyl (width < 0.6) edge)
(pl1832 = geomAnd(polyl comp})
saveDerived (p11832)
drc{polyl ({0 < sep) < 0.7) edge)
dre{pelyl (noteh < 0.7))
(plyl835 = geomAndNot (ntcap fltgat))
saveDerived(ply1835)
drc(pleap p2cap (enc < 0.8) shielded edge)
dre(nplesp comp (sep < 0.2) edge)
dre{eplesp comp (sep < 3.2) edge)
dre(othplyl comp (sep < 0.2) edge)
drc{polyl poly {sep < 1.2) edge)
drc(nwell cplesp

{ene < 3.2) shielded edge)
(py1839 = geomAndNot (cplcsp nwell))
saveDerived(py1839}
(ply2cap = geomStraddle(paly capdie))
drc{capdie ({0 < sep) < 0.8) edge)
dre{capdie pleap (ene < 0.6) shielded edge)
dre(capdie p2cap

(enc < 0.8) shielded edge)
dre{capdie plcont

(sep < 0.8) edge)
saveDerived(geomAnd(capdie picont))
drc(comp capdie

(sep < 0.8) edge)
saveDerived{geonStraddie(comp capdie))
drc{polyl2 capdie

(sep < 0.8) edge }
(uncply2 = geamAndNot (ply2cap capdie))
saveDerived(uneply2)
(f1tpy2 = geomOutside(cap2py. caplpy))
saveDerived (fltpy2)
(intcap = geomButtOrOver (polyl poly))
(gintca = geomSize(intcap 3))
(patnot = drc(gintca

({0 < sep) < 2)))
drc(gintca (notch < 2))
(gintcap = geomdr (gintca patnot))
(intmt]l = geomAnd(metall gintcap))
(falserr = drc(intmtl

({0 < sep) < 2)))
(cap87a = geomAndNot (falserr metall))
saveDerived{cap87a)
(purepy2 = geomAndNot (poly polyl})
(chkeap = dre(intcap purepy2

(sep < 5)))
(mlckcap = geomAnd(metall chkcap))
(errmt] = dre {mlckeap

({0 < sep) < 2)))
(plcp? = geomButtOrOver (polyl poly))
(p1183b = drelplepZ

((0 < sep) < 6.0)))
dre(picp2 (notch < 6.0))
{pl183bi = geomAnd{pl183b gintca))
{p1183b2 = geomButting{pl183bI polyt

({3 <= keep) <= 3)))
saveDerived(p1183b2)
(cp8762 = geomAndNot (errmt]l metall))
saveDerived{cp8762)
(pmetall = geomAnd(metall pdiff))
(nmetall = geomAnd(metall ndiff))
(gintcap » geomSize (inteap 7.5))
(ct = dre(pwetall intcap

((0 < sep) < 7.5) fig))
(c2 = drc(nmetall intcap

({0 < sep) < 7.5) fig))
(cel = geomAnd{cl gintcap))
(cc2 = geomAnd(c2 gintcap))
(c1 = drefecl

((0 < sep) < 2) opposite))
(c2 = drc(ce2
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. ({0 < sep) < 2) opposite)).
(ccl = geomQutside(cl pgate))
(cap877 = geomAndNot (ccl metall))
saveDerived(cap877)
(cc2 = geowDutside(c2 ngate))
{cp877 = geomAndNot (cc2 metall))
saveDerived{(cp877)
(tmpcnl = geomAnd(plcap plcont))
(tmpcn2 = geomAnd (p2cap contact))
(capcon = geomOr (tmpenl tmpen2))
dre (capeon

(width < 2.0) edge)
drc (capcon

((4.05 < area) < 100.0))
(plconl = geomInside(contact polyl))
(plcon2 = geomStraddle(contact polyi))
{plylcon = geomOr (plcon! plcon2)}
(plcont = geomQutside(plylcon poly))
{pleacn = geomAnd(plcap plcont))
dre(poly

(width < 0.6) edge)
dre(ngate (width < 0.6) edge)
dre(pgate

(width < 0.6) edge)
dre (comp poly

(enc < 0.6) shielded edge)
drc(poly comp
({0 < enc) < 0.6) opposite shielded edge)
dre(poly ((0 < sep) < 0.7) edge)
dre(poly (notch € 0.7))
drc{poly pdiff (sep < 0.4) edge)
drc(poly ndiff (sep < 0.4) edge)
(pgtwow = geomAndNot (pgate nwell))
saveDerived{pgtwow)
(miscon = geomOutside{but contact})
saveDerived(miscon)
(contac = geomAndNot (contact but))
{cointm = geomAndNot (contac metall))
saveDerived(cointm)
(butt = geomAnd(but contact))
(padcon = geomButtOrOver {contac pad))
(ncapco = geomAndNot (contac capcon))
dre(ncapco {width < 0.6) edge)
(tmpcnt] = geomOutside{contac pad))
(tmpent2 = geomButtOrOver (tmpentl inout))
(tmpent3 = geomAndNot (tmpent2 diode))
(iocon = drc(tmpcntd

((0.361 < area) < 90.0)))
(tmpecnl = geomAndNot {contac capcon))
(tmpen2 = geomAndNot (tmpenl padcon))
(tmpen3 = geomAndNot (tmpen2 iocon))
(bgcon = drc(tmpcnd

((0.361 < area) < 90.0)))
dre (bgeon

((4.05 < area) < 90.0))
dre(contact ((0 < sep) < 0.8) edge)
(conpad = geomAnd (contact pad))
saveDerived{conpad)
drc (iocon

(width < 0.6) edge)
(pade = drc(iocon

(0.6 <= width) <= 900) edge))
(padconl = drc{padc

((0.359 < area) < 0.361) ))
(padcl = geomAndNot (padc padconl))
(padcon2 = dre(padcl

((0.959 < area) < 0.961)))
(pade2 = geowAndNot (padcl padcon2))
(padcon3 = dre(padc?

((1.439 < area) < 1.441)))
(pd86ad = geomAndNot (padc? padcon3))
saveDerived(pd86ad)
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rewnenlpyentl = geomInside(contac poly)) - ocw.

(ndent] = geomInside{contac ndiff))
(pdentl = geomInside{contac pdiff))
(mlentl = geomInside(contac metall))
(pyent2 = geomStraddle(contac poly))
(ndent2 = geomStraddle (contac ndiff))
(pdent2 = geomStraddle (contac pdiff))
(mlent2 = geomStraddle (contac metall))
(plycont = geomOr (pycnt! pycnt2))
(ndcont = geomQr (ndent1 ndent2))
(pdeont = geonOr (pdent] pdent2))
(mlcont = geomOr(mlent] mlent2))
(capeonl = geomOr {capcon bgcon))
(nepeon = geonOutside (contac capconl))
(fltcon = geomOutside(contac metall))
saveDerived(fltcon)
dre(ndiff contac

{enc < 0.4) shielded edge)
saveDerived(geonStraddle (contac ndiff))
dre(pdiff contac

(enc < 0.4) shielded edge)
saveDerived(geonStraddle(contac pdiff})
dre(polyl capconl

{enc ¢ 0.8) shielded edge)
saveDerived(geomStraddle (capconl polyl))
dre(polyl nepcon

(enc < 0.6) shielded edge)
saveDerived (geouStraddle (ncpcon polyl))
drec(poly capconi

(enc < 0.8) shielded edge)
saveDerived (geomStraddle {capconl poly))
dre(poly ncpeon

(enc < 0.4) shielded edge)
saveDerived(geomStraddle (ncpcon poly))
(polyc = geomOr (plycont plylcon))
(polycl = geomOr (polyc ndcont))
(tmpcac = geomAnd(cricap plecacn))
(tpcacn = geomAndNot (plcacn cricap))
(polyl2v = geomAnd{via poly12))
{polyl2c = geomAnd(contac polyl2))}
dre(ndiff plylcon

(sep < 0.8) edge)
saveDerived (geomStraddle (ndiff plylcon))
drc{pdiff plylcon

(sep < 0.8) edge)
saveDerived{geomStraddle(pdiff plylcon))
drc(tmpeac poly

(sep ¢ 2.6) edge)
savellerived(geonStraddle (tmpeac poly))
dre{tpcacn poly

(sep < 1.6} edge)
saveDerived (geomStraddle(tpcacn paly))
(ocon = geomOr (polycl pdcont))
(mislay = geomAndNot (mlcont ocon))
saveDerived (mislay)
(npc = geomAnd(plycont ndiff))
(ppc = geomAnd({plycont pdiff))
(phgate = geowOr {ngate pgate))
{ovlerr = geomOr{npc ppc))
saveDerived(avlerr)
drc (contac pngate

(sep < 0.6) edge)
dre(ndiff plycont

(sep < 0.8) edge)
dre(pdiff plycont

‘(sep < 0.8) edge)
(bcacon = geonOr (butt iccon))}
dre (metall

(width < 0.8) edge)
drec(metall

((0 < sep) < 0.8) edge)
dre(metall (notch < 0.8))
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drc(metall ncpeon

{enc < 0.4) shielded edge)
saveDerived(geomStraddle (nepeon metall))
drc(metall beacan

(enc < 0.6) shiclded cdge)
saveDerived(geonStraddle (bracon metall))
drc(metall capconl

(enc < 0.7) shielded edge)
saveDerived{(geomStraddle (capeonl metall))
(viacon = gecuOr(via contact))
(fltmt = geomOutside(metall viacon))
saveDerived(fltmt)
(nvia = geomOutside{via pad))
(vi881 = geomAnd(via contact))
saveDerived(viB81)
(nminvia = drc(nvia

((0.365 < area) < 90.0)))
(norvia = geomAndNot (nvia nminvia))
(compent = geomAnd(contact comp))
dre(nvia

(width < 0.6) edge)
drefnvia ((0 < sep) < 0.8) edge)
drc{metall nminvia

(enc < 0.6) shielded edge)
saveDerived(geomStraddle (nminvia metall))
drc(metall norvia

(enc < 0.4) shielded edge)
saveDerived(geonStraddle (norvia metall))
dre(polyi2v polyl2c (sep < 0.6) edge)
drefnvia compent (sep < 0.6) edge)
drc(stkply nvia

({0 < sep) < 2.0) edge)
(nt lwov = geomAndNot {nvia metall))
savellerived(mt lwov)
(mt2wov = geomAndNot (nvia metal2))
saveDerived(mt2wov)
(viptdf = geomAnd(polyl2v comp)})
saveDerived (viptdf)
(£1tmt2 = geomOutside (metal2 via))
saveDerived(fitmt2)
{vonply = geomAnd(nvia stkply))
saveDerived(vonply)
dre(metal2

(width < 0.8) edge)
dre(metal2 ((0 < sep) < 0.9) edge)
drc{metal?2 (potch < 0.9))
drc{metal2 norvia

(enc ¢ 0.4) shielded edge)
saveDerived(geomStraddle (norvia metal2))
drc(metal2 nminvia

(enc < 0.6) shielded edge)
saveDerived(geonStraddle{nminvia metal2))
dre(stkply metal2

({0 < sep) < 1.6) edge)
(nvia2 = geonQutside{via2 pad))
(nminvi2 = dre(nvia2

({0.645 < area) < 90.0)))
{norvia2 = geomAndNot (nvia2 nminvia))
dre{nvia2 (width < 0.6) edge)
dre{nvia2 ({0 < sep) < 0.8) edge)
drec (metal? norvia2

(enc < 0.4) shielded edge)
savelerived{geomStraddle (norvia2 metal?)) -
dre(metal? nminvi2

(enc < 0.6) shielded edge)
saveDerived(geonStraddle (nminviZ metal2))
dre{nvia2 nvia (sep < 0.8) edge)
dre{metald {(width < 0.8) edge)
drec(metald ({0 < sep) < 0,9) edge)
drc(metald (notch < 0.9))
(me310 = drc(metalld

((10 < width) <= 900) edge))
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dre(me310

((0 < sep) < 2.0) edge)
dre(me310 (notch < 2.0))
dre(metal3 norvia2

{enc < 0.4) shielded edge)
saveDerived(geomStraddle (norvia2 metall))
drc(metald nminvi2

(enc < 0.6) shielded edge)
saveDerived(geomStraddle (nminvi2 metal3))
(nonmin = geomOr{bcacon iocon))
dre(ndiff nonmin

((0 < enc) < 0.6) shielded edge)
dre(pdiff nonmin

((0 < enc) < 0.6) shielded edge)
(butmpl = dre(butt

(width < 0.6) fig))
(butmp?2 = drc(butt

((0.6 < width) <= 900) edge))
(butmp3 = geomOr (butmpl butmp2))
saveDerived (butmp3)
(buteg3d = geomAndNot (butt butmp3))
(pbuta = geomAnd(buteq3d pdiff))
{nbuta = geomAnd{buteq3 ndiff))
dre{pbuta {(width < 0.6) edge)
drc{nbuta {width < 0.6) edge)
(pibut = geomStraddle (butt pdiff))
(ntbut = geomStraddle(butt ndiff))
(pnbut = geomStraddle (plbut ndiff))
(npnbut = geomStraddle(plbut ndiff))
(pnpbut = geomStraddle{nlbut pdiff))
(dualbut = geomOr (pnpbut npnbut))
{butbut = geomOr (pnbut dualbut))
(pneq3 = geomAnd(pnbut buteqd))
(dualeqd = geomAnd{dualbut buteq3))
(pnok = drc{pneqd

((0.959 < area) < 0.961)))
(bt8611 = geomAndNot (pneq3 pnok))
saveDerived(bt8611)
(dualok = drec{dualeq3

((1.439 < area) < 1.441)))
(bt8612 = geomAndNot (dualeq3 dualok))
saveDerived (b18612)
dre(butt pngate (sep < 0.8) edge}
{f1tbut = geomAndNot (butt metall))
saveDerived{fltbut)
(butos = geomSize(butt 0.6))
{mtlbut = geomAnd(metall butos))
(ndfbut = geomAnd(mtlbut ndiff))
(pdfbut = geomAnd(mtibut pdiff)) .
(difbut = geomOr (ndfbut pdfbut))
(fltbutl = geomAndNot (mtlbut difbut))
saveDerived(fltbut1)
(pbutckl = geomAnd{pnpbut pbuta))
(pbutck2 = geomAnd{pnbut pbuta})
(pbutchk = geomOr (pbutckl pbutck2))
(pbutok = drc(pbutchk

((0.479 < area) < 0.481) ))
(b1866 = geomAndNot (pbutchk pbutok))
saveDerived(bt866)
(nbutck] = geomAnd(npnbut nbuta))
(nbutck2 = geomAnd(pnbut nbuta))
(nbutchk = geomOr {nbutck] nbutck2))
(nbutok - dre(nbutehk

((0. 479 < area) < 0.481) )
(but866 = geomAndNot (nbutchk nbutok))
saveDerived (but866)
{pbckl = geomInside(pbuta npnbut))
(pbck2 = geomInside(nbuta pnpbut))
(cntbut = geomOr (pbckl pbck2})
(cntbok = dre(entbut

((0.791 <= width) <= 0.801) opposite
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(bconwi = geomOutside (cntbut cntbok)) (enc < 3.5) shielded edge)
saveDerived (bconwi) : .« saveDerived(geomStraddle (padcont poly))
(pbut = geomButtOrOver{butt pdiff)) drc{padcont (width < 0.8) edge)
“(nbut = geomButtOrOver (butt ndiff)) dre(padcont ({0 < sep) < 0.8) edge)
(misndf .= geomAndNot (pbut nbut)) (szmt25 = geomSize(pad 25))

" .saveDerived (misndf). . . (sm25 = geomAnd{padmt] szmt25))
(uispdf = geomAndNot (nbut pbut)) (szmt34 = geoumSize(pad 34))
saveDerived (mispdf) (sm34 = geomAnd(padmtl szmt34))
dre(butt ({0 < sep) < '0.6) edge) dre(sm25  (width < 42) edge)
drc(butt contact drc(sm34  (width < 25.0) edge)

((0 < sep) < 0.6) edge) (sm225 = geowAnd(padmnt2 swnt25))
drc (pad (sm234 = geomAnd(padmt2 szmt34))

{width < 76.0) 'parallel edge) dre(su225 (width < 42) edge)
dre{pad ({0 < sep) < 14.0) edge) . dre(sm234  (width < 25.0) edge)
dre(pad (notch < 14.0)) (sm325 = geomAnd{padmtd szmt25))
(padd = geomSize(pad 7.0)) (su334 = geomAnd(padmtd szmt34))
(padvial = geomAnd(via padd)) dre(sm325 (width < 42) edge)

(padvia? = geomAnd{via2 padd)) dre(sm334 (width < 25.0) edge))
(padcont = geomAnd(contact padd)) ivIf({switch "do_LPE?") then
(padutl = geomButtOrOver (metall pad)) geonConnect ((via contact poly metall psd nsd
(padmt2 = geomButtOrOver (metal? pad)) dioptm diontm)

{padut3 = geouButtOrOver (metal? pad)) {via via.metall metal2)
(padply = geomButtOrQver (poly pad)) (via via2 metal2 metal3)
(padmetl = geomAnd(padd padmti)) (via Ptap sub psd)

(padmet2 = geomAnd(padd padmt2)) (via Ntap jing nsd jingrtm)
(npadmt] = geomAndNot (metall padmti)) (label “L52” metall) )
(npadmt2 = geomAndNot (metal2 padmt2)) extractDevlce(rpg

(npadmt3 = geomAndNot (metal3 padmt3)) (poly "G")

(melspad = geomAndNot (pad metall)) (psd S" ")

(me2spad = geomAndNot(pad metal?)) (jing "B") "pfet ivpcell”)
drc (padmt3 pad extractDevice (rng

(enc < 5.0) shielded edge) (poly "G")
saveDerived(geomStraddle (pad padmt3)) (nsd ”8” "D")
drec(padmtd via2 - (sub "B”) "nfet 1vpce11 )

(enc < 1.0) shielded edge) (wp = measureParameter (length
saveDerived(geonStraddle (via2 padmt3)) (rpg coincident poly) 5e-07))
drc(padmt2 via2 - (wn = measureParameter (length

(enc. < 2.0) shielded edge) (rng coincident poly) 5e-07))
saveDerived{geouStraddle (via2 padth)) (Ip = measureParameter (length
dre{padnt2 via . (rpg inside poly) 5e-07})

(enc < 1.0) shielded edge) (in = measureParameter (length
saveDerived(geomStraddle(via padmt2)) (rng inside poly) 5e-07))
drc(padmt! via saveParameter (Ip "17)

(enc < 2,0) shielded edge) saveParameter (In “17)
saveDerived(geonStraddle (via padmti)) saveParameter (wp “w”)
drc(me2spad (width < 52.0) edge) saveParameter (wn “v”)
drc(melspad (width < 50.0) edge) extractDevice (diobody
(okpvial = dre(padvial (dioptm "PLUS”)

((0.639 < area) < 0.641))) (diontm "MINUS®) “diode ivpeell”)
(errpvl = geomAndNot (padvml okpvial)) (dw = measureParameter {length
saveDerived{errpvl) (diobody coeincident dio) 5e-07))
(okpviaZ = drc(padvia2 (daera = calculateparameter((dw * 0.08)))

((0.639 < area) < 0.641))) saveParameter (daera “area”)

(errpv2 = geomAndNot (padvia2 okpvia2}) extractDevice(res

saveDerived{errpv2) (jingrtm  “PLUS”  "MINUS”)} “resistor
drc(padvia2 ({0 < sep) < 1.2) edge) ivpcell” physical

dre(padvial ({0 < sep) < 1.2) edge) )

dre(padmt2 padmt3 extractDevice (capacitor

(enc < 1.0) shielded edge) (metall "PLUS”)
saveDerived(geomStraddle (padmt3 padmt2)) (metal? "MINUS™) "capacitor pdvpcell”)
dre(padmt! padmt2 (carea = measureParameter (area

(enc < 1.0) shielded edge) (capacitor) 5e~07))
saveDerived(geomStraddle (padmt2 padmtl)) (cc = caleulateParameter((carea * 0.0005)))
drc(padmtl ((0 < sep) < 2.0) edge) saveRecognition(rpg “poly”)
dre(padnt2 ((0. < sep) < 2.0) edge) saveRecognition(rng "poly”)
dre(padnt3 ((0 < sep) < 2.0) edge) (polymetall = measureParasitic(area
drc(pad comp ((0 < sep) < 17.0) edge) (metall over poly) 2.8e-16 two_net))
dre(pad poly ((0.< sep) < 17.0) edge) (polymetal2 = measureParasitic (area
dre(pad npadutl ((0 < sep) < 19.0) edge) (metal2 over poly mnot_over wmetall) 2.4e-16
dre(pad npadut2 ({0 < sep) < 19.0) edge) two_net))
drc (pad npadwt3 ({0 < sep) < 19.0) edge) (met2met] = measureParasitic (area
dre(poly padcont (metal2 aver metall) Ze-16 two_net))
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saveParasitic (polymetall “PLUS” "MINUS” “c” * (m2->1)))

"pcapacitor”) return(t)))
saveParasitic{polymetal2 "PLUS” "MINUS” "¢~ return(nil)))

“peapacitor”) permuteDevice (parallel "pfet”
saveParaslhc(methetl “PLUS”  "MINUS” “¢” parallelMos)

"pcapacitor”) permuteDevice(parallel “nfet”
saveInterconnect(Smetall “metl”) parallelMos)

(metal2 “met2”)
(poly “poly”)
{contact “ent”)
(nwell “nwell”)
(via “via”)
(psd "pimp”)
{nsd "nimp”)
(diff "active”)))
ivIf((switch "do_LVS?”) then
geomConnect {(via contact poly metall psd.nsd

dioptm diontm)

(via via metall metal2)
(via via2 metal2 metal3)
(via Ptap sub psd)
(via Ntap jing nsd jingrtm)
(label "L52” metall))
extractDevice(rpg
{poly "G")
(psd "S” D7)
(jing "B") “pfet ivpcell”)
extractDevice (rng
(paly “G")
(nsd "S” "D")
(sub "B”) “nfet ivpcell”)
(wp = measurcParameter (length
(rpg coincident poly) 5e-07))
(wn = measureParameter (length
(rng coincident poly) 5e-07))
(1p = measureParameter (length
(rpg inside poly) 5e-07))
(in = measurcParameter(length
(rng inside poly) 5e~07))
saveParameter (wp “w”)
saveParameter (wn "w”)
saveParameter (Ip "17)
saveParameter (In "1")
saveRecognition(rpg “poly”)
saveRecognition(rng “poly”)
saveIlnterconnect { (metall "metl”)
(metal2 "met2”)
(poly “poly™)
(contact “cnt”)
(nwell “nwell”)
(via "via")
(psd “pimp”)
(nsd n1mp)
(diff "active”))
lvsRules {procedure (parallelMos(mt m2)
prog ({mt)
(mt = ncons(nil))
iF(((m1->w) && (m2->w))
(mt—>w = ((ml->w) + (m2->w)))

FC((n1->1) && (m2->1))
(mt->1 = (({m1->1) + (m2->1)) 7 2.0)))

return(mt)))

procedure (compareFet (ml m2)

prog ((mt)
(mt = ncons(nil))
if(({ml->w) && (m2->w))
if ((abs (((mi—>w) — (m2->w))) > (0.1

* (n2->%)))

return(t) ) )
if (((m1->1) && (m2->1))
if ((abs(((m1->1) = (m2->1))) > (0.1

FE R TO R ) fel: B6-22-23805119

emad: daiypzmankaiediben

permiteDevice (MOS “pfet”™)
permuteDevice (MOS “nfet”)
compareDeviceProperty{“pfet” compareFet)
compareDeviceProperty ("nfet” compareFet)

lvsRules(procedure (parallelMos(ml m2)
prog ((mt)
(mt = ncons(nil))
if(((m1->w) && (m2->w))
(nt—>w = ((ml->w) + (m2->%))))
if(((nl->1) & (m2->1))
(m->1 = (((m1->1) + (w2->1)) / 2.0)))
return(mt)))
procedure (compareFet (ml m2)
prog ({mt)
(mt = ncons(nil))
it (((n1->w) &% (m2->w))

if ({abs(({ml->w) - (m2->w))) > (0.1 *

(m2->w)))
return(t) ) )
if(((ml->1) && (w2->1))

if ((abs(((m1->1) - (m2->1))) > (0.1 *

(m2->1)))
return(t)))
return(nil)))
permuteDevice (parallel "pfet” parallellos)
permuteDevice (parallel “nfet” parnllelMcs)
permuteDevice (MOS “pfet”)
permuiteDevice (HOS “nfet”)
compareDeviceProperty(“pfet” compareFet)
compareDeviceProperty("nfet” compareFet))
abgenRules{joinableNet ("VSS” “VDD")
(absSetTextMap “pintxt metl”)
(absSetTextMap “pgtxt metl”)
(ml = geomOr ("metl” "optml™))
(m2 = geomOr ("met2” “optm2”))
(m3 = geonOr ("metd”))
(ent = geomOr (“ent”))
(via = geomOr("via” “optvia”})
(via2 = geomOr{“via2"))
(ditf = geomOr{"active”))
(poly = geomOr ("poly”))
(pimplant = geomOr("pimp”))
(nimplant = geomOr ("nimp”))
(pdiff = geomAnd(diff pimplant))
(ndiff = geomAnd(diff nimplant))
(pgate = geomAnd(poly pdiff))
(ngate = geomAnd{poly ndiff))
(nsd = geomAndNot (ndiff ngate))
(psd = geomAndNot (pdift pgate))
(pent = geomAndNot (poly diff))
geomConnect ((via ent pent ml)
(via ent nsd psd ml)
(via via ml m2)
(via via2 m2 m3))
(miPins = getAllPinShapes(mt))
(miObs = geomAndNot(ml miPins))
(miObs = obsResize(mlObs 1.0))
(m2Pins = getAllPinShapes(m2))
(m20bs = geomAndNot (m2 m2Pins))
(m20bs = obsResize (m20bs 1.0))
(m3Pins = getAllPinShapes(m3))
(m30bs = geomAndNot (m3 m3Pins))
(m30bs = obsResize(m30bs 1,0))
(m3Blk = geomGetPurpose("met3” “boundary”))
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(m30bs = geonOr (m30bs m3Blk))
(cntPins = getAllPinShapes(cnt))
(viaPins = getAllPinShapes{via)}
(viaObs1. = geomOr{via cntPins)}
(viaObs = geomAndNot(vialObs! viaPins))
(via2Pins = getAl1PinShapes(via2))
(via20bsl = geomOr (via2 viaPins))
(via20bs = geomAndNot {via20bsl via2Pins))
saveInterconnect ({cntPins "cnt”))
savelnterconnect ((miPins “met1”))
saveInterconnect ({viaPins "via™))
saveInterconnect( (m2Pins “met2”))
saveInterconnect ((via2Pins “via2"))
saveInterconnect {(m3Pins "met3”))
saveDerived{mlObs

("met1” “boundary”) abs_view tile)
saveDerived (w20bs

("wet2” “boundary”) abs_view tile)
saveDerived (n30bs

("met3” “boundary”) abs_view tile)
saveDerived{viaObs

("via” “boundary”) abs_view tile)
saveDerived(via20bs

("via2” "boundary™ abs_view tile)

..copyGraphics{("text” “drawing”))

copyGraphics(("met1” “label”))
copyGraphics(("met2” "label”))
copyGraphics{("met3” "label”))
copyGraphics { ("boundary” "drawing”))
viaGen(("ent” "ent”)

("via” "via”)

("via2” "via2"}))

IRER R R

tcCreateCDSDeviceClass ()

tfcDefineDeviceClassProp(

(viewName . devClassName propName
propValue) '

(symbolic syDepletion function
“transistor”)

(symbolic syEnhancement function
“transistor”)

(symbolic syContact function
“contact”)

(symbolic syPin function
pin”)

{symbolic syRectPin function
pin”)

tfcDefineSymContactDevice (

{cnt cnt drawing metl drawing active drawing
0.60.6 (111.11.1 center center) 0.4 0.4 _NA_)

(via via drawing metl drawing met2 drawing
0.70.7 (111.11.1 center center) 0.4 0.4 _NA_)

(optvia via drawing metl drawing met2 drawing
0.6 0.6 (11 1.11.1 center center) 0.4 0.4 _NA_)

(MET2_MET1 via drawing metl drawing met2 drawing
0.30.3 (110.60.6 center center) 0.4 0.4 _NA_)

1837190 @ 4 3 Tej: 86-2

(MET3_MET2 via2 drawing met2 drawing met3 drawing
0.30.3 (110,60.6 center center) 0.3 0.3 _NAL)
)

tfcDefineDeviceProp( .
(symbolic ~via | viaType

“default™) ’ ’

)

tfedefineSyuPinfevice
(met1_T nil metl drawing 1 _NA_ NA_ N A_)
(met2_T nil met2 drawing 1 _NA_ _NA_ NA AL)
(met3_T nil met3 drawing 1 _NA_ _NA_ _NA_ _NA)
(met12_T nil met! drawing 1 met2 drawing 1 Na)
(net23_T nil met? drawing 1 met3 drawing 1 NA )

. no syRectPin devices

; no symbolic wires

tcCreateDeviceClass{ “symbolic” “genContact”
; class parameters
( (layerl nil) (layer2 nil) (vialayer nil) )
; formal parameters
( (cutList nil) (layerilist nil) (layer2List
nil} )
; IL codes specifying geometry

(netId = dhMakeNet (tcCellView “pdd”))
when((vialayer && cutList) -
unless(({layer! && layerllist) || (layer2 &&
layer2List)) ’
{dbTd = dbCreateliot{tcCellView viaLayer
0:00))
(dbld = dbCreatePin(netld dbld “zero”)))
foreach{cut cutList
(x! = nth(0 cut))
(y1 = nth(1 cut))
(x2 = nth(2 cut))
(y2 = nth(3 cut))
{dbId = dbCreateRect{tcCellView vialLayer
Tist({x1:y1)
(x2:y2))))
dbAddFigToNet (dbld netld)))
when((layerl &% layeriList)
(dbId = dbCreateDot (1cCellView layerl

(0:0)))
(dbId = dbCreatePin(retId dbld "one”))
dbSetq(dbId
list ("top”  “bottom” “left” “right”)
accessDir)

foreach(layer layerlList

(x1 = nth{0 layer))
(yl = nth(l layer})
(x2 = nth(2 layer))
(y2 = nth(3 layer))

(dbld = dbCreateRect (tcCellView layerl
list ({xI:y1)
(x2:v2})))
dbAddFigToNet (dbId netId)))
when{(layer? & layer2list}
(dbId = dbCreateDot(tcCellView layer2

(0:0)))
(dbId = dbCreatePin{netId dbld “twa™})
dbSetq(dbId
list("top” “bottom” “left” “right”)
accessDir)

foreach(layer layer2List
(x1 = nth(0 layer))
(yl = nth(l layer))
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(x2. =
Eﬁulﬁtu%’(? Ja\g ggt(tc«jcil\‘iew layerd
LlsUUTiy1)
(x2: y?.))))
dbAddFigToNet (dbld netld)))
dbReplaceProp(tcCellView “ivCellType™ ”
“graphic”)
dbReplacePron(tcCellView
Tignore”))

“nlAction”

tfcDefineDeviceClassProp(
(viewName devClassNawe

propValue)
(symbolic

“contact”)

propName

genContact function

“genContact”:
“symholic”

.., device class
tcDeclareevice(
“VIAGEN21_2.2.2.2_1"
( (layerl ' ("met1” “drawing”)) (layer2 '
(“met2” "drawing”)) (vialayer ’
("via” “drawing”}} )
{eutlist °

“genCantact”

) (layerlList ’
) (]ayer”Llst ’

tfcDefineDeviceProp(

{viewName deviceNane propName
propValue)
(symbolic “VIAGEN21_2.2.2.2_17
icVersionStamp "b. exe”))
tcDeclareDevice( “symbolic” “genContact”
“YIAGEN21_5.4_4_I7"
( (layerl’
("met1” “drawing”™)) (layer2 ’
(“met2” "drawing”)) (vialayer ’
{"via” “drawing”)) )
( (cutlist ’
((1.2 1.2 2.0 ~0.4)
(-0.4 -1 204*04)
(-2.0 -1.2 -1.2 -0.4)
(1,2 0.4 20 1.2)
(-0.4 0.4 0.4 1.2)
(2.0 0.4 -1.2 1.2)
) (a er1L1sv. (2.7 -2.0 2.7 2.00))
(layer2List *
((-2.7 -2.0 2.7 2.0))) ))
tfcDefineDeviceProp(
(viewName deviceName propName
propValue)
(symbalic TVIAGEN21 6.4.4.177
icVersionStamp “b. exe”)}

string”

“string”

symbolic

( (Iayerl

("metl” “drawing”)) (layer2 ’
("met2” “drawing”)) (vialayer ’
{"via” "drawing™)) )

( {eutlist ’

((12 2.02.0 -1.2)

oo
=
T
i
KA
\"3

.0 1.2 -2 2. 0)

)) (layerilList ' ((-2.7
(layer2List ’

((-2.7 -2.7 2.7 2.7} )

2.7 27 27)))

tfcDefineDeviceProp(

(viewName deviceName propName
propValue)
{symbolic “VIAGEN2i_6.4_5.4_J77
icVersionStamp "b. exe”))
tcDeclareDevice! “symholic” “genContact”
“YIAGEN21 4 2.2_3"
( (layerl ’
("met1” "drawing”)) {(layer2 ’
("me12” “drawing”)) (vialayer ’
("via” "drawing”)) )

{ {cutList ~
((0.4 -0.4 1.2 0.4)
(~1.2 -0.4 ~0.4 0.4)

1) {layeriList ’((-2.0 -1.1 2.0 1.1}))
{layer2List ’
((-2.0 -1.1 2.0 L.D)) )
tfcDefineDeviceProp(
(viewName deviceName propName
propValue) .
(symbolic "VIAGEN21 4 2.2 37
icVersionStamp “b.exe”)

; no symbolic rules
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