1 5

ARF WIS R =35 53 AV, 390444 Cadence cdsSpice. virtuoso Editing.
Diva fil verilog. % “#B5r FHAY MEDICI. =30 JE B sl sy, R ur i & i — AN %k
78, IF T EIA 2 T A AR o R BUE A 1B

. CdsSpice MU oo 1
§1—1 HEAN Cadence AL o 1
R A A . e 1
L AE PC L . e e 1
§ 1—2 FENAHEAT SPICE Bl BATC S oo 2
Rl T 2
0018 S o 4
—. Technology File ZE M. . .\ttt ettt 4
§ 1—3  GR I RT SPICE BRI BTG SC . oo e 5
§1—4 B (T ot e e e e 6
T S 0N S L 6
e StUP et 7
e ANALYSES . e 7
DU . Variables S . o ottt ettt et e e e 10
T A B I e 10
§1—5 BURIGE RA B R LA AL 11
§1—6 — MUl — =Dl . 12
§1—7 MRHBEIL G PRI o 14
§1—8 B e e ). o 16
S FE. Virtuoso Editing I I/ oo 1
§2—1 AR . 1
§2—2 £l inverter AR I I —20UEAS TAE. ..o 1
8§23 . o 5
L pmos IR . .o e 5
o AR 7
= Nmos HI R . oo 8
VU, SEREEANETTIZ I e mld A . oo 8
TR (P 9
H=E. Diva BiE TR, 1
§3—1 DRC I S IR G . o ot e 2
§3—2 MR T I G e 3
§3=3 LVS I . oot 4
§3—4 Diva . o e 5
. DRC U . et e 5
T EIEREL (Extractor) BiHH. oo 7
FPUEE.  Verilog EH 5. oo 1
§4—1 Verilog ) AR A . e e et e 1

§4—2 Verilog I B . .o 1



AR 1
L SimVision B IR . L 2

L NAVIGALOT T [l e ettt et e 5

PU. Singal Flow Browser T [l . ..o v vttt ettt e e e e e e 8

T, Watch Objects T . o oottt et e et e 10
§4=3 AT 11
L 1
§6—1 AETTDRC MRS . oo 1
§6—2 —IEHEDIVA S MM . o 6
§ 6—3 DRC A —885g SCRISCHRI I SCMRE . .o 13
§6— 4 DIVA A U s GBI o 2 4



%—.  CdsSPICE ()43 FH i BH

Cadence CdsSPICE @Ak {FF SPICE PIA% [ B B BRIk -2 — . BHULAEfEA
LSBT FBAT TR BT 2 PSPICE #MiF.. XEKNEW— T EH— L85k,
§1—1 #EA Cadence #{4-4
—. {ETAFuE A
EA AT (BRFFG, 1: ZUEDA22>) #EALL N4
ictb& v ([FI7EHE), Hh& Roxfa6 LAE. Iefb i H Cadence # 1
PR 6 D 1-1-1 g

rﬂ icfb — Log: fexport/homeshany/CDS.log

File Tools Options Technology File Help | 1

set forth at FAR 1252 227-19 or its equivalent.
Loading PRshare. cxt

Loading schView. cxt

Loading selectsdv. cxt

I

mouse L: M: R:

Bl
1

K] 1-1-1Candence £ I
—. {EPCHL AT H
1 ¥ PC HLIB B R 256 18 GX—B b4
2) 4TJF Exceed #fF, —MiH xstart #F, LUT 28 5K
start method #%$#: REXEC (TCP-IP) ,Programm £+ Xwindow. Host EFf 10.13.71.32
5 10.13.71.33. host type i%+E sun. I i o M4, 7R3 g i+ command tool.
IAEFE eSS, A run!
3) fEYE/RFF ZDASIC22> N4 N:setenv DISPLAY AHL ip:0.0([71 %)
4 {Efr AT (RRFFE, 1. ZUEDA22>) #EALLF s
icfb& v (A1 Z-4)
Bk cadence o HHIL E & H WK 1-1-1 Pros.
DL b H xstart ¥ fili cadance K777, 7EAd FHHABAKAT 4 Bl cadance I, ] REAE 6 5%
T EAE SO eshre, J7VEUTT
EPORFF PN R v 4: vi.cshrer’ (EASBERgEFET vi)
¥ 6hi# 2 setevn DISPLAY ZDASIC22:0.0 Ak, H§ “ZDASIC22” &5k PC HLIy 1P,
EAE (EHMIE RS LIEATH, B FE AR, e E A ER
RGN Fin4:  source .cshre”  (HEFTENIZ AR
DL — T R pi i 4B A e vi 1 — L8 7 vk
vi fEH THMAIRES, — 2844 (Command Mode), Y—RIHAA (Insert Mode). 4 vi
TSI, AR NAESHERS KR MY vi THASE, ol TN IESC
(text) 3CfF: REH vi ISR HIBASSEAIRSE, & (Ese) #: i
TSR VAL, WA LMEH FTHEEANS, HEHA, LHF% (Return) . 7 vi
MHRSA F, Mh, 5k LEBEGE, AL,
h——ehr e — A 71
J—HFR 1T
k——Jebxl F—A7
I— bt B — AR
PUF 2 — LA/ N ar 4 (UHBIND .



I——TEFR AL RN IE S
MR Dt b ) 755 5
wq——fFALE
B0, TERASK, BRI AL, ©LFdki (Esc) #, RS, B A
GRS, AL (Esc) 4, AEATE, MSREFEASHEN—EaLiESs d0s
[HEEPSIIRRE S
§1—2 FILAHHT SPICE Mt i 8o S
FEOSNERE D CIW, TR EER., FEEOSGE —SHRGFEE (Wl
R B, BEPIZATIE 0L o fEam AT ] DU AL L8y 4 o nFRATTI A Cadence 4> icfb
F—2e ey 4, PR E A 13 B S openbook & 45
—. File 3¢5
7F File 32, FEISEHAIIA New. Open. Exit 55, 7FHAAMER 2 A IA Y /6 HE
JIE—"F LR JUAN KR o library(FE) I A 24 TS0, e FRAF I3 Bk I T A s
B2 15 CeelD BLACTHIT (celD) HIIZFALE (view)o Cell (FLI0) WL M
FR T, A5 EETT, WAl PUE R E ARG (il symbol $E#E I ). View L7
ZFhEAY, W 4 schamatic, symbol, layout, extracted, ivpcell Z55%, bAi]1#% HACERAT
2B RS — 2,
New S HLIGF) ¥ 5. N4 Library. Cellview PHi. Library 4] JF New Library % [,
Cellview Jii$T Jf Create New File % I, WIE 1-2-1 Al 1-2-2 fiRo

X

T New Library 1
0K | Cancel| Apply Help
Library Technology File
Hame 1l If you will be creating mask layout or

other physical data in this library, you
will need a technology file. IT you plan
1o use only schematic or HDL data, a

Directory (non-library directories)

Mail

Eia technology file is not required.
models

shuoning # Compile a new techfile
simulation Attach to an existing techfile
Fexport home Mhang Don’t need a techfile

Design Manager Ho DM

K] 1-2-1 New Library % H

Ty Create New File i
oK Cancel | Defaults Help
Library Hame it
cell Hame [
View MHame schematic
Tool Composer- Schematic
Library path file
Jexport/hone hany /ods. Lik
1

%] 1-2-2 Create New File %11



1) #57FE(library): % 14> Library F1 Technology File W%, Library />4 Name Fll

Directory P, A4 ANEEENL[¥) Library 4RSS, W 27 4T SPICE
L e K, Technology #3437 i% 4% Don’t need a techfile T, w1 GE7E 2 Hh Z G A7
R R B P B (P27 BR T schematic A28 view), JIZiiE#%
Compile a new techfile(Z 7 #71 techfile)Zk Attach to an existing techfile(fif H] A 1]
techfile).

2)  EENLHITI A (cell): fE Library Name HkFEAF B0 ST, {E Cell Name H

NZFR, SRIGLE Tool LI %E$E Composer-Schematic .JH.(3E4T SPICE #ifil), 7E
View Name Hit 2 H 33 FAHMN. ) View Name schematic. 4%R7E Tool . H ik
HIRZ MW T H, W% Composer—symbol. virtuoso—layout 5, 43l 7 1) &
symbol. layout [FJFLFE (view). 7E Library path file ', f& &%t H 1 library path file
SCAH: BR) 6 A28 S A4 PR (DRAEAH R P IR 44 FR 6 422) o

Open SZ 5T JFAI N [F) Open File % 1, Wi 1-2-3 fios.
1t Library Name "ik#EE 44, 7 Cell Names HIGFEFT 2T I 704 - Mode T ] DLk

FAI A

E1 [ o [ESNEN
Al gmR A B BRI
T Open File 1
oK Cancel | Defaults Help
Library Hame _ 3094 Cell Names
- Tamplified Tamplifier

RS_flip_flop
RS_flip flopl
View Hame Vamplifier

schematic

multiplier
Brovrse oscillator
output

Mode # edit - read outputl
protect

Library path file ref
— softstart
Jexport/home /hany/ocds. Lik

1-2-3  Open File % [

Exit TiiE Y Cadence B,

Tools SZ A

7£ Tools 32 HL R, FE S HINA Library Manager. Library Path Editor 55,
Library Manager i $] 1) /& 2 PR %% (Library Manager) & H, 411&l 1-2-4 iR,



=

File Edit View Design Manager

Show Categories

Category

Library Manager: Workarea: fexport/home/hany

Cell View

Iamplifier
Rs_flip flop

Help

analogLib R5_flip flopl
basic Yamplifier
cdsDefTechLib multiplier
%]] oscillator
%731 output
xjje outputl
%313 protect

ref

softstart

templ

Messages

1-2-4 Library Manager i I

TEH DA, 43 27842 Library Category. Cell. View AHN [N 2. Rl
BHTITH view 44 CERIA] I $2AT SRR 2247 BN S b B Open 150 BIRT LAFT TFAH A
X AF. [FIFELE library manager "1 7] PAZEST library Fl cello HAKT VA il file, 7E R3¢
P BEFE library BY, cell BT,

Library Path Editor Jji] /T #J & Library Path Editor % I, & 1-2-5 Fis.

M File SR E4#E Add Library 5, AN R4 FER AR 40, BRI AL HE AHH N 2 o

r:] CdsLibEditor: Editing fcds.lib [NameSpace CDBA]
File Edit View Help
Libraries
Library Path
3854 Sexport/hone Mhany /3854
basic fisrfods_inst/tools AAFIT etc/fcdslib/hasic
analogLib st fods_insttools AAfIT ete /cdslibfartist/analoglib
BSD Sexpor t/hone Mhany /BSD
%77 fexport/hone hanzy /=] ]
To add a new ibrary definition, type the name in the Library column and the path
to the library in the Path column. Press RETURH to continue adding libraries.
When done, select the menu “Fle -> Save “s’ to save your edits.
!

| 1-2-5 Library Path Editor % I
—.. Technology File 3¢ .
XANSE R R 5 5 — 20 Edit Layers v DU FHAE AR S g b, H RS X546 B2 1) —
g



8§1—3 4R[4T SPICE Biftl 1B o3

EFE % L1 File—~Open—Open file, FJIFAHRN 1304, BIHEAT Composer-Schematic
Editing % [, 1/ 1-3-1 Pros. & O AR5 (N 2 )24 Check and Save (R 5 Jf:
745 Save (f£4L)+ Zoom out by 2 GEUKHAE ). Zoom in by 2 (45/NHf% ). Stretch (4E
i) Copy (# V1), Delete (IR Undo C(H{iH )+ Property C(J&14 ). Component (G
Wire(Narrow). CHIZIZE) . Wire(Wide) CHE¥HZE) . Pin (). Cmd options. Repeat (
52, X B3 R DA SE R R B R IR S LI

rﬂ Composer-Schematic Editing: PSD exam schematic
Cmd: Sel: 0 3

Tools Design Window Edit Add Check Sheet Help

D2 g% | K]

D% | || 1

mouse L: schSingleSelectPt() M: schHiMousePoplp () R: xcamCaneraRas ()

R & Y| 'S 5

1-3-1 Composer-Schematic Editing 7
%+ Add/Component S, FTFFAHN A IMICIER A T, Wil 1-3-2 fios. sl Browse,
23t library manager & H, — 288 H K Ca$ 40/ Analoglib 1. View Name — ik ¢
symbol, instance Names A H CUH, R H A B2 o dInsEnHE & e ol
AR (WRLAHE) AR —ESHHE, R mos EM=AE, —EZIE model name,

| o Add Component
Hide Cancel | Defaults Help
Library Hame | | Browse
Cell Hame :
View Hame ‘ |

Instance Hames

Array Columns | Rows L

Rotate Upsidedown Sideways

Kl 1-3-2 @ oot
A7 W AR 25 A (FRATT— Al A B e F modeD o IEGF 5, i vl UKE Jo A8 N 2]
Editing [ 1 h 207 L m)—20i% 4, #3). MER. ZHIMEEM—K EDA TR
EAZ, X)URA——HT . A — R ENE, FTFRXXMENFHLLE, REacF%




&y ADELA B SR BRI E

DA T o — 80 T B PR g«

i—— oo, BT RAS I T R

e ANE

" KPifis

w—IELE (AZk);

f—aE B,

p—— A B I E N

TR A 57— FRAS, 4% escape, B4 sl I bR Bl A FH PR A 2
T AT R R B SN T, L PR R N B L 2 0 L pin . XA T R R
2,

§1—4 BHIKKEER)

Composer-schamatic Ft[fll ' [f] Tools— Analog Artist i 7] LA$T JF Analog Artist Simulation

fg Analog Artist Simulation (1)
Status: Ready T=25 C Simulator: cdsSpice 9
Session Setup Analyses Varables Outputs Simulation Results Tools Help
Design Analyses _i{
Lib 2054 # Type Brouments. ... Enzhle :?r?nu
40C
Cell output
I
View  schematic I T I
Design Variables Outputs [E:
# Name Value # MName/5ignal/Expr Value Plot Sawe March )/
» Y
I

K 1-4-1 Analog Artist Simulation % I']
WH, WE 1-4-1 Jros. XRBUN B FE TR, BT EFENHE M LHINE.

—. Session 3
fu3% Schematic Window . Save State. Load State. Options- Reset. Quit %% 3% FL.Iji , Schematic
window I [H] | L4 18] Save State JRFTHAH N IR Bl 1, CRAF 4110 I B E IRASALL T F 21 1) 25 A

f‘,* Saving State — Analog Artist Simulation (1)
oK Cancel | Defaults| Apply Help
Save As StatE]I
What to Save H Analyses N Variables
B Outputs B Model Path
B Environment Options M Simulator Options
| B Convergence Setup M Waveform Setup




K] 1-4-2  Save State i I

S8 W 1-4-2 oo B 1R IR I3 0l DRy RS 44 R R F DR AF IR A 25

Load State T FFAHMN. % 1, Ii C & RAF R

Reset H5 ' analog artisto 4724 F 5 H 4T JF— LG o

. Setup A

fuFF Design. Simulator/directory/host. Temperature. Model Path %53 FLII :

Design JiUZEFE AT ELARIUL T 26 25 ]

Simulator/directory/host JUE BEBLAUAL HI B, RGEFEAEIETNA CdsSpice. HspiceS.
SpectreS 2555 . FATT— M HH 2 ) j& CdsSpice 1 SpectreS. H:H K] SpectreS HEAT AL HE
K. T HEATT LUK PR TR A3 B .

Temperature F1 U1 1-4-3 B% 1, 0] LAV B AN R A2 o

Bl 1-4-3 IR BRCE A

. Setting Temperature — Analog Artist

oK Cancel | Defaults| Apply Help

Scale # Celsius Farenheit Kelvin

Degrees 25
1

Model Path T FF &l 1-4-4 (1% 1, 3 & CHRBRRIERE . RS BT BEE R
N84 model name X [ model A7
Vel 1-4-4 FARY e 40 1 L i 1

J_‘J Setting Model Path — Analog Artist Simulation (1)

OK | Cancel| Defaults| Apply | Apply & Run Simulation Help

Directories fexport/home /chenjh/models

New Directory 1
Add Above | Add Below | Change | Delete

Comer session-default

Hew Comer | Copy Comer| Delete Cormmer

—. Analyses 3z .

PR, 7 cdsSpice NH ac. dc. tran. noise VUANZEII, 43 7 6F Y ) JE AT Uit 43
ey BT BES I AR R o0 e FRATTANTE . AW A A i (RS FSi#E 2 ]
PR, HWIAESEE RPN 2 ERIE . Hmaodreatrmm Bk FBi Bk
[HIC R . Tran 23 M2 50t 2 AU BRI A AR A0 R th e AT T2 m i & T B B s . Hok
BEREM, XHEPAETR,




r,,‘ Choosing Analyses — Analog Artist Simulation (1)

OK | Cancel| Defaults | Apply Help
Analysis ac 4 tran dc noise
Transient Analysis
From 1 To | By
Max Step |
Continue Last Analysis
Enabled

1-4-5 WA AT E

f,,’ Choosing Analyses — Analog Artist Simulation (1)

0K | Cancel| Defaults| Apply Help

Analysis 4 ac tran dc noise

AC Analysis
From (Hz) 1 To(Hz) i
Sweep Type Linear 4 Logarithmic

Points per Decade

Enabled
1

K 1-4-6 WM NTRE

r,_.,) Choosing Analyses — Analog Artist Simulation (1)
OK | Cancel| Defaults| Apply Help
Analysis ac tran 4 dc noise

DC Sweep Analysis

From || To | By

Source Name || Select Source

Enabled
|

K 1-4-7 HFSPBE

MA{E spectreS H, AJLIEPEMIHTRIEIR L, WHMIEZE acy de. tran Fl noise, A
TEMEEYS cdsSpice AN[Al. Tran [ E K AR LR RIRIT] . ac A1 de 43 #T M1
ER R spectreS R4 TABRBEHIIEE (FISREEMALARLD, Ll ik er
[ (parameter) H frequency (ac A IDR temperature. component parameter F1 model parameter.
LR ——#tW]: 18 ac Z0#rHR50R CERLT I, KB IGIR ML BRI,
MAEH R AN S ET, 2 250K AN FL % ] e 2 — N TAESIR (at frequency) b, SRJEHE4TIL
BIEPE. EHET component parameter 14}, 5 il select component, #A 57 L F ik
P FHm R, XNl — ANy S B AR SR, R BIE R BT
model parameter F4 I X F5H A model name F1 parameter name B 7], 45K, DL B3R
AT EHGHMTEHE, MAZU T U2 ER:



"?{'Eh-:n:-sing: frialwses —— Analog Artist Simulation (1)

OK | Cancel| Defaults| Apply

Analysis tran 4 ac sp spss
dc =f pss noise
AC Analysis

Sweep Variahle -
At Frequency (Hz) |1
Frequency

Component Name | /¥

Temperature

¥ Component Parameter
Model Parameter

Select Component

Parameter Name | dc
Sweep Range
¥ Start-Sto -
P st [0 Stop |&
Center- Span
sSweep Type
Linear
Logarithmic
¥ Sfutomatic
Add Specific Points
Enabled W Options
}{.Select Component Farameter
Ok || Cancel Help
de: wdc "OC woltage"
=T AT "AC magnitode"
phase acp "AC phase"
#Emag P 1 "HF magnitode"
pacmag pach "PAL magndtude "
pacphase pacp "PAC phase"
delay td "Delay time"
sinedc o "0ffset woltage"
ampl va "Amnplitude"
sinephase  sinephase "Initial phase for Sir
freq freqg "Frequency"
ampl2 val "Amplitude 2"
sinephase? sinephase? "Initial phase for Sir
fregl fregZ "Frequency 2"
frmodindex fimodindex "FM modulation indesx"




PU. Variables Sz H.
045 Edit 25T, Edit DT 1-4-5 (0% Do ol DO AR I T . MRk, ik,
STHIEEAE . 85 (variables) BERT U FLEE T Cas e — AN S, T blg—Akik A
BENAES AR (parametric analysis) B E|, DI Fa3EH).

K 1-4-5 s dmiE e O

r'#, Editing Design Variables —— Analog Artist Simulation (1) ~

0K | Cancel| Apply | Apply & Run Simulation Help

Selected Variahle Tahle of Design Variables
Mame 1 # Name Value

Value {Expr)

fAdd | Delete | Change | Hext| Clear| Find

Cellview Variables Copy From | Copy To

.. HEH RIS I

1) Tools/Parametric Analysis > 5.1 LT U1 1-4-6 B % H o et | — MR E

o3 T ——Z B T, WMETS S, nf DO, H P B e AR &
(variables) #EATHH, MM HEAIEME. LUF PR

T =] Analog Artist Parametric Analysis — cdsSpice(0): 3854 output schematic y
Tool Setup Analysis Help a
Sweep 1 Variable Name L Add Specification
Range Type BEOUTLD From To
Select
Step Control futo Total Steps

Kl 1-4-6 ZH5HIE
SEAf
TERA, WA HE—Je A I S HONA I, ANFIEE 2 K0T LAAS B St 1) 45 R 1
AL SO AL g, TR, RS A, e 5800, 546, MRS
A A AT DU AT, Wi AR R (temp)
PR:
a.fE Edit Variables % [ 8 D5HT A8 &, A2 %) RS0 f (Wil )4, il 20X —20;
b.fE Parametric Analysis & (411 1-4-5 fim)H, HANEBELAFR GHRER R temp),
B PRV LR b KA. WnT BLS 5 setup, £F pick name for variables [¥5 H 32 i
ERTHHN S8 (RRES RN, KR IAI254R 2 variables R E &),
HSZIXAN TAERFATT T T $E B [ spectreS H AR B4R %, ANk e B nsess (R4 af
PAIRF—ANRIAXBATHRD, Iy LA B R PR O A 4R
SRJGIZAT Analysis SCHL 1) start 1205, JFURHELUL, AUSE R4 7E Waveform % 11 R .



2) Outputs/To be plotted/selected on schematic §~ =% H.H KA FL % J5U B P b e B S 7 1)
WY O 8 iUy il s, s o s B BT R, XA SRR LR
MIRBATT E A N AUSOE R R, S S i 59
i§ﬁ§£r$ﬁt+ﬁm@ X B AT ALE Outputs/setup H i3 € AR AIFRIAL . fE18

TR G, XS R SR B o ke 28400 BRiR 3db s, FRATTH
P EL R W bandwidth (VE(“/Out), 3, “low”). BRI ik —HK
ALV 588 Ccaculator) i A . Cadance HairfIil- &4 Thaenm K, BT HiA
—UEE Rk A LIS, I Bl — SRRk EIA X, W1 bandwidth. average 5555 .
A G X A EN 4

FHA4—F analog artist % 11500, £ Analog Artist i 1 HH 5847 [ — 51 $2 4143 T3l /2 -

Choose Design: JEFEAR I HL i 5

Choose Analyses CEFRFUNRIZEI). H}%*Tﬁﬁ LI B AT AR 5

Edit Variables (ZZ &% ): ] 178 &2 i

Setup Outputs: it 15 & s

Delete: A8 555

Run Simulation: FFEHAEL;

Stop Simulation: {5 IE4548] 5

Plot Outputs: B

§1—5 HHLERNER KA
MR T8 G, R EN output H plot EYERITE, REi2 HEHH waveform

%, FEIR outputs K. WK 1-5-1 Fros.

2l

fg waveform Window —— Analog Artist Simulation (1)
Active 3

Window Zoom Axes Curves Markers Annotation Edit Tools Help

'd

ok

P

(Al |mouse L:awvilouseSingleSe H: R:awviResetWindowlle

K 1-5-1 PIERARE N
Wl Ak 7SI S HI SR
Delete (MIBRD: MIBR Bl vh B BEAN BT 5
Move (F43))): BEAPIEIIALE, ol DAL BETES I — M BREREI T s midiixd
WG R TR, FAE H S AR, BInT 58 R sl A
Undo CHUH): HUH AT — IR ERAE
Crosshair MarkerA. Crosshair MarkerB: | “7#ri& A fl B;
Calculator (TI5#8): THAE AR TH Oy R 4t 9% TR 3EA TR e AL EE )
Switch Axis Mode CARFREFIFEA D) : 7] — AR KR 7 I A I B 8073 0 7E 25 F B ARAR T 5

Add Subwindow: ¥ .



8§1—6 —AMpIF—0D ks
I YT N
XN R E . RHESFE R0 1D il s, 20 4~ MOS & 41k, 4 NMOS
EHPMOS &N 104, ARDYAMEST . A RITITRBEANS5ET ],
HLARR S W 1-6-1

I i B E R =2

- . = wit
E A e I Wi
~ | e " R
Y !i‘i%
£ L i -
dlu:r.“%“ . " - l
, L3
]
.;-E Ij | 1. "
7 5
- &
K 1-6-1 D fil 'k o v i 1
D filb ka8 FLAH R
N Celk) D Q
0 X Q
1 0 0
1 1 1
HoA ) — 2 S H B E AR
A5 PMOS: W—301 , L—3 1 ; model :hj3p (fF models H3% F)
NMOS: W——15p, L—/3u; model :hj3n;

S54ETH) PMOS: W—301, L—3u ;
NMOS: W—30u, L—3u;
BT TR PMOS: W—301, L—3u ;
NMOS: W——15u, L—3u;
PR E L 0 5. 7V
R i (155U (R)

cellname vpwl ;

3 (F GBI LAT =AHAT 1D

Number of pairs of points
OS;

Time 1
Voltage 1 ov;
Time 2——100 1 s;
Voltage 2 0ov;
Time 3——1051 s;
Voltage 3——5V;
500ns;

Delay time



BEPES (clk) -
cellname vpulse;
Voltage 1—O0V;

Voltage 2——5V;

Delay time bus;

Rise time Sus;

Pulse time 100us;

Period time 200us;
D 4 A (D)

cellname vpulse;

Voltage 1——O0V;
Voltage 2——5V;

Delay time Sus;

Rise time Sus;

Pulse time 100us;

Period time 200us;
S AT BB R -

From:0 to:1ms

RN BIB I 1-6-2 -

B 405 5 ) ) (clkbar) :
cellname vpulse;
Voltage 1——5V;

Voltage 2——O0V;

Delay time bus;
Rise time ous;
Pulse time 100us;
Period time 200us;

by:1us

: folk

e -_—————
5 e 1

1-6-2  cdsSPICE bl 46 4 1

A LVE BB S RS D kS . (A DRI T, EERIEATIR
(OB T A2 AN O— Tms, {HZ it IS S 21 600 1 s A2 AT AL T, X & RIS R T 1A %,
N T BB AU EE R, AT DAk T H——spectreS K58 ibidll o



7E Analog Artist Simulation % 1 H1i% Setup F [ Simulator/directory/host 2% ., H LU
1-6-3 W E % 1. {E Simulator T HEHE spectreS T H . SR J57E Choosing Analyses 5
(RBCE A P BOE stop time & 1ms, BN Z R ANE] 1-6-4 iR, $45 23— AMREFZE R .

"4 Choosing Simulator/Directory/Host — Analog Artist Simulation (1}

oK | Cancel | Defaultsl Helpl

Simulator cdsSpice il
hspices
Project Directory  spectreS

hpmns

libra

Host il
cdsSpiceVerilog

Hernots DECWrY  hspiceSVerilog

spectre3Verilog

B 1-6-3 PR T H % 1

Host Mode ote

g
3
T

K 1-6-4  spedtreS Fifl 45 R

§1—7  MIRHURII R TR

TE RSOk B L s L T, W R AR ] i, — A% D il A8 X FE AR
schamatic, WAl TAEHEE . PIERATAEE Y T NG, nTRUEILEIE M
A, LM, B S —A symbol (view name), JBUEH 7 H SFE R E I — 2344
(component) K H] »

N BRI, SR UL X — A
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PL—ANRT L symbol KA SL I A 440 . DARRHE,  n] DK/ MELE— 2040 19 32 1k
KIREE, HEM TERMT . A— S BE NS X TAESRM Cndkr]) 57 symbol,
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HERRTRH . clear: VR buffer TIME . clst: ¥ buffer Al stack T FTAEARERR . Tz
Bl AN (I+x) /xo HEADEA: 1, enter, clear, x, +, lastx, /

. PR
1. R0 R
W PR
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4) mdiZEIH) wave B, SRJEAE AL R B Tk T TR SO, RS S
(I OB YIRS TN SR AR S
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VA ER

menu banner CGEHAL) 05 T Gl I T S MR- 32, AR 2 73 4. L
AN U2 SR B PSS 28 40

ZoomlIn e TR (2) Zoom out by 2------- 47N 2 f5(2)

Save = e TRAE SR (12) Delete - MBS 2 (Del)
Undo - I 2 4 () Redo - W Gl (U)
Move —eeee- B 5h(m) Stretch - TH4(s)
Rectangle ~ ---—--- LK E(r) Polygon - Yn 2 0K KB (P)
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compareDeviceProperty (“pmos” mosCompare)

)
21T, EHEAUSE .
§3—4 Diva KHE

—. DRC i BH

Y B 4P 1 56 AR ST A #S AF LE .. \export\home\wmy\myLib\ T , 3CfF % 4 Al &
divaDRC. rul. divaEXT.rul. divalVS.rul. 5 JiX=/NSCHFak vl LT AR I BAE 7. R
B CL—NHET TR BT U o

2 & R P SC A 1 R s s a] LLEEATDRCAS % o fEvirtuosofit K ZmiE A s, HidiVerify
S, B RIPIDIVA L AR AR XN SR o e RV RS &5 DRC, i 2 — A1

oK Cancel | Defaults| Apply Help

Checking Method # flat hierarchical hier wfo optimization

Checking Limit # full incremental by area
Cemprifinais Sel by Cursor

Switch Names [ Set Switches

Run- Specific Command File

Inclusion Limit 1nog

Join Hets With Same Hame

Echo Commands |

Rules File divaDRC. rul}

Rules Library W |Topz23

Machine # local . remote Machine

K] 3-4-1 DRC % [



S PADRCAL 2 3 HIDRCIM AT AE . 1R
Checking Method 1 /2 LA 7 11 i Pl 1 8 28

Flat Zpk ik A ETE, S RESAR . (G EhRLL, & EE
PR R i, TS b /N PR R o A28 5 2 1) R P A 2 k)

Hierarchical | ] Jz= 72 18] R 45 84 5% R M ACReAL A 7 v i vh A A B s ey 8
71

hier w/o optimization F|H]JZ k2 8] 1) 4589 0¢ R A B RILAL, kA 7 i ik v g
AN HITHL
Checking Limit w] DA A 2l — 5 53 (1) i /4]

Full &Rt hixl&

Incremental 7% [ M _E—¥ DRC ¥ LK, B2 K .

by area ZIE{EHRE X IHIEAT DRC f . —MRIEIBORIS, Al BLo Hets 25 .

IR RN 7 A G, Coordinate X AN AMERE AL A TN o W] LATEIXANAE Py N AR HR
RSETE R e B A B AR bR s . #3008 12599:98991 115682:194485
B et Sel by Cursor, SR JG FH RUbRTERR & EXE R —ANFETE, XA AHER 25 H AR R
(RIAANR o A SN IR AT LA 223 JLIK

Switch Names

FEDRCICAEH, FRATTEE I switch 7RI LA tHI o IXANIE IR AT LT (S8 FRATD0S i &l SC AR AT
Gy RRTAT o IXAE RIS I FoL B A A v S

Run-Specific Command File

Inclusion Limit

TP IFEA R LT, 0] DR PR BRI E

Echo Commands & I 76 47 DRCI [A] B £ECTW 7 11 7 2 /RDRC S
Rules File i W]DRCHLIMISCAFH)44FK, BRIN K divaDRC.rul
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-k <filename> set key file name
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-t set full trace
-q quiet
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+listcounts generate code for maintaining information for
$listcounts
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Bff: alu. v YEFER:
module alu(sum, ¢ out,a,b,c in, m);
output [3:0]sum;
output c out;
input [3:0]a,b;



input ¢ in, m;

wire c4, cn, coutl;

wire [3:0]suml, a2;

assign a2[0]=(b[0]& m) | Cb[0]&n) ;

assign a2[1]=b[1];

assign a2[2]=(b[2]& m) | ((("b[2]&b[1]) | (b[2]& b[1]))&m) ;

assign a2[3]=(b[3]&™m) | Cb[3]& b[2]& b[1]&m) ;

assign {c4, suml}=a+ta2+c in;

assign cn=c4| (suml[3]&suml [2]) | (sum1[3]&suml[1]);

assign {coutl, sum}=suml+{1’ b0, cn, cn, 1’ b0} +1’ b0;

assign c¢ out=cn;

endmodule

module test;

reg [3:0]ta, th;

reg tc, tm;

wire [3:0]tsum;

wire tcout;

alu talu(tsum, tcout, ta, th, tc, tm) ;

initial

$monitor ($time, “c_out=%d, sum %d=%d+%d+%d, m=%d”, tcout, tsum, ta, th, t
c, tm) ;

initial

begin

ta=4"b1001;

th=4"b1000;

te=1"b0;

tm=1"b0;

#10 ta=4"b1001;

th=4"b1001;

te=1"bl;

#10 ta=4"b0111;

th=4"b0010;

te=1"b0;

#10 tm=1"bl;

ta=4"b0111;

th=4"b0010;

te=1"bl;

#10 ta=4"b0111;

th=4"b0100;

te=1"bl;

#10 ta=4"b0101;

th=4"b0010;

te=1"bl;

#10 $finish;



end
endmodule
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openbook vlogtut&y (Verilog—XL Tutorial)
openbook vlogref&. (Verilog—XL Reference)
openbook vloguser& ./ (simwave user guide)

openbook simwaveuser&. (open the Verilog—XL guide)

B MEE (Ftp: 10. 12, 41. 35) 4 PC HLAR Verilog 15 & T A {1 Modelshim, Active
HDL4. 2 i, Xilinx ff] FPGA 25%%, i&45 Cadence [—2E¥ERl (41 Verilog—XL
Reference. user guide 2£%%),



BANE P
§6—1 JEIIDRCHF %S
Bfs%1: DRCICH:
drcExtractRules(
nwell=geomOr("nwell")
nselect=geomOr("nselect")
pselect=geomOr("pselect")
poly=geomOr("poly")
active=geomOr("active")
contact=geomOr("contact")
metal l=geomOr("metall")
metal2=geomOr("metal2")
via=geomOr("via")
ndiff=geomAnd( active nselect)
pdiff=geomAnd( active pselect)
ngate=geomAnd(ndiff poly)
pgate=geomAnd( pdiff poly)

ivIf(switch("drc?") then
ivIf(switch("checkTechFile") then
checkAllLayers()
)
;*/rules for nwell
ivIf(switch("nwell")||switch("all") then
drc(nwell width < 4.8 "1.a:Minimum nwell width =4.8")
drc(nwell sep < 1.8 "1.b:Minimum nwell to nwell spacing =1.8")
drc(nwell ndiff enc < 0.6 "1.c:nwell enclosure ndiff =0.6" )
drc(nwell pdiff enc < 1.8 "1.d:nwell enclosure pdiff =1.8")
saveDerived(geomAndNot(pgate nwell) "1.e:p mos device must in nwell")
)
;*/rules for active
ivIf(switch("active")||switch("all") then
drc(active width < 1.2 "2.a:Minimum active width =1.2")
drc(active sep < 1.2 "2.b:Minimum active to active spacing =1.2")
)
;*/rules for poly
ivIf(switch("poly")||switch("allInterconnect")||switch("all") then
dre(poly  width < 0.6 "3.a:Minimum poly width<0.6")
drc(poly sep<0.6  "3.b:Poly to Poly spacing<0.6")
drc(poly active  sep < 0.6 "3.c:Field Poly to Active spacing <0.6")
ngatel=geomGetEdge(ngate coincident poly)
ngatew=geomGetEdge(ngate inside poly)
pgatel=geomGetEdge(pgate coincident poly)



pgatew=geomGetEdge(pgate inside poly)
drc(poly ngatew

enc < 0.6 opposite "3.d:nPoly gate overlap onto field<.6"
)
drc(active ngatel

enc < 0.6 opposite "3.e:nSource/Drain enclosure of gate<.6"
)
drc(poly pgatew

enc < 0.6 opposite "3.d:pPoly gate overlap onto field<.6"
)
drc(active pgatel

enc < 0.6 opposite "3.e:pSource/Drain enclosure of gate<.6"

;*/contact rules
ivIf(switch("contact")||switch("allInterconnect")||switch("all") then
saveDerived(geomAndNot(contact geomOr(active poly)) "contact not inside Active or
poly")
saveDerived(geomAndNot(contact metall) "contact not covered by Metall")
drc(contact
width < 0.6 "4.a:Contact width<0.6"

)
drc(contact

sep < 0.9 "4.b:Contact to Contact spacing <0.9"
)

drc(poly contact
enc < 0.3 "4.c:Contact inside Poly<(.3"
)
saveDerived(geomStraddle(contact poly)
"4.c:contact inside poly<0.3")
drc(metall contact
enc < (0.3 "4.d:Contact inside Metal1<0.3"
)
saveDerived(geomStraddle(contact metall)
"4.d:contact inside metal1<0.3")

saveDerived(geomOutside(contact metall)
"4.d:contact inside metal1<.3")



;*¥/metall rules
ivIf(switch("metall")||switch("alllnterconnect")||switch("all") then
drc(metall
width < 1.2 "5.a:Metall width<1.2"
)
drc(metall
sep < 0.9 "5.b:Metall to Metall spacing <0.9"

;*/metal2 rules
ivIf(switch("metal2")||switch("alllnterconnect")||switch("all") then
drc(metal2
width < 1.2 "6.a:Metal2 width<1.2"
)
drc(metal2
sep < 1.2 "6.b:Metal2 to Metal2 spacing<1.2"
)
drc(metal2
notch < 1.2 "6.c:Metal2 to Metal2 spacing<1.2"

;*/via rules
ivIf(switch("via")||switch("allInterconnect")||switch("all") then

drc(via
width < 0.6 "7.a:Via width<0.6"
)
drc(via
sep < 0.9 "7.b:Via to Via spacing<0.9"
)

drc(via contact
sep < 0.6 "7.c:Via to Contact spacing <0.6"
)
drc(metall via
enc < 0.3 "7.d:Via inside Metal1<0.3"
)
drc(metal2 via
enc < 0.3 "7.e:Via inside Metal2<0.3"
)
saveDerived(geomAndNot(via metall) "Via not inside Metall")
saveDerived(geomAndNot(via metal2) "Via not inside Metal2")
saveDerived(geomOverlap(via contact) "Via not allowed over contacts")
saveDerived(geomOverlap(via poly) "Via not allowed over Poly")



drc(via poly
sep < 0.3 "7.f:Via to Poly spacing <0.3"

)
5% 2: extract LA
;/*EXTRACT RULES FOR NWELL CMOS

drcExtractRules(

ivIf( switch( "extract?" ) then

;define commonly used layers
bkgnd=geomBkgnd()
nwell=geomOr("nwell")
psub=geomAndNot(bkgnd nwell)
active=geomOr("active")
nselect=geomOr("nselect")
pselect=geomOr("pselect")
poly=geomOr("poly")
contact=geomOr("contact")
metal l=geomOr("metall")
metal2=geomOr("metal2")
via=geomOr("via")
ndiff=geomAnd(active nselect)
pdiff=geomAnd(active pselect)

; nactive=geomAnd(ndiff psub)

;pactive=geomAnd(pdiff nwell)

;define recognition layers
ngate=geomAnd(ndiff poly)
pgate=geomAnd(pdiff poly)

;define terminal layers
nsd=geomAndNot(ndiff poly)
psd=geomAndNot(pdiff poly)

;define persudo layers
ntap=geomAnd(nsd nwell)
ptap=geomAnd(psd psub)

geomConnect(
via(via metall metal2 )
via(contact metall psd nsd poly )
via(ntap nwell nsd)
via(ptap psub psd)



;subPConn=geomStamp( psub ptap error)
; subNConn=geomStamp( nwell ntap error)

extractDevice( pgate poly("G") psd("S" "D") "pmos ivpcell" )
extractDevice( ngate poly("G") nsd("S" "D") "nmos ivpcell")

;device measurement

pgateWidth = measureParameter( length (pgate coincident poly ) 0.5)
pgateLength = measureParameter( length (pgate inside poly ) 0.5)
saveParameter( pgateWidth "w" )

saveParameter( pgateLength "1" )

ngateWidth = measureParameter( length ( ngate coincident poly ) 0.5)
ngatel.ength = measureParameter( length (ngate inside poly ) 0.5 )
saveParameter( ngateWidth "w" )

saveParameter( ngateLength "1" )

;savelnterconnect(contact poly metall metal2 via )
savelnterconnect( poly contact metall metal2 via)
;savelnterconnect((nsd "nselect") (psd "pselect") )
;savelnterconnect((subNConn "nwell") (subPConn "pselect"))
saveRecognition( ngate "poly")

saveRecognition( pgate "poly")

)

)

B3 3: LVS 3CfF

lvsRules(

procedure( compareMOS( layPlist,schPlist)

prog( ()
if(layPlist->w!=nil && schPlist->w!=nil then
if( layPlist->w !=schPlist->w then
sprintf(errorW,
"Gate width mismatch: %gu layout to %gu schematic",
float( layPlist->w ), float( schPlist->w ) )
return( errorW )
)
)
if( layPlist->1 !=nil && schPlist->1 !=nil then
if( layPlist->1 != schPlist-> then
sprintf( errorL,
"Gate length mismatch: %gu layout to %gu schematic",
float( layPlist->1 ),float(schPlist->1) )
return( errorL )



)
return( nil )
) ; prog
); comparemos

procedure( paralleIMOS( m1Plist, m2Plist )

prog( ( parMos )
(parMos = (ncons nil ) )

if(( m1Plist->1 !=nil && m2Plist->1 !=nil) then
parMos->1 = ( m1Plist->1 + m2Plist->1) /2.0
)

if(( m1Plist->w != nil && m2Plist->w !=nil) then
parMos->w = ( m1Plist->w + m2Plist->w )

)

return( parMos )

) ; prog
) ; paralleIMOS
permuteDevice( parallel "pmos" paralleIMOS )

permuteDevice( parallel "nmos" paralleIMOS )
;permuteDevice( MOS "pmos" )

;permuteDevice( MOS "nmos"

compareDeviceProperty( "pmos" compareMOS )
compareDeviceProperty( "nmos" compareMOS )

)

;lvsRules

§6—2 —ATEIEDIVAAF IR

—ANS2R DIVA SCHERIERE

o koskoskoskoskosk sk stk skoskosk sk sk sk sie sk sfe sk sk skeosieske sk sk ks
¥ DRC Procedure

s LUNIXBoR & A i 5UR R (pad) 4u 198 2 [RBTRIK

drcExtractRules(
ivIf( switch(“padFix”)||switch(“all”) then

metal2=geomOr(“metal2” geomSize(“pad” 4.0)); ¥ 48 2 2K h 78 55 45

RTE T 4u

geomErase(“metal2”)



saveDerived(metal2(“metal2” “drawing™) ); PL_LPiaJECE AP IH)Z R
R, FAEN drawing (EIGREMIEZE)

)

s WIARE AL (via) 7E polyl EENELEEM 0.5u yuF LA, 3t A8 /2 IR viaE

; viaE BJE LA fiilfL (via) 0.2u

ivIf(switch(“viaEfix”)||switch(“all”) then
viaToFix=geomOverlap(“via” geomSize(“polyl” 0.5)); i 11X 41 A1)k £
JESAENT via (SEK polyl F7RE 0.5u, ARG ERSHIEITEAHAST via)
viaB=geomSize(viaToFix 0.2); =4 viaE )2, ‘B% i i /& 551111 via0.2u
geomErase(“viaE”)
saveDerived(viaE  (“viaB” “drawing”));¥ #7741 viaE JZ 17 A\ drawing

)

)

o seoskoskoskeoskoskosk sk skeoskoskesk sk sk steoske sk stk st sk skeoskoske sk skeoskosk sk
; DRC  Procedure

drcExtractRules(

AR AT 2
nsd=geomAndNot(“ndiff”  “polyl”™)
psd=geomAndNot(“pdiff”  “polyl™)
ngate=geomAnd(“ndiff” “poly1”)
pgate=geomAnd(“pdiff” “poly1”)

; JFfH DRC i
ivIf(switch(“drc?”’) then

dummy=geomBkgnd()

o HET 0 )T EIER A
ivIf(switch(“Owidth™)  then
layers=geomcat(‘“thinox” “metall” “polyl” “metal3” “via2” “via”

“contact” “ndiff”> “PRES” “pdiff” “nwell” “buried” “pbase” “pad”); VI
= geomCat 1 geomOr [1J[X ]
drc(layers width==0 raw “0-width shape”); raw 3 HHF 12 IR E K.
)
ivIf(switch(“offgrid”)  then; MEATHERRAEAT K 7E
maskedLayers=geomCat(“thinox” “metall” “polyl” “metal3” “via2” “via”
“contact” “ndiff” “PRES” “pdiff” “nwell” “buried” “pbase” “pad”)
offGrid(maskedLayers .05 raw “shape off.05 grid”); f#H] offGrid X4 kit
T
)
PAR IX B 3 B A T2 G T FLE A 1
ivIf(switch(“‘checkTechFile”) then
checkAllLayers()
)
s BFR RIS 7
ivIf(switch(“well”)||switch(“‘all”’) then
drc(“nwell”  width<1.8  “la:minimum nwell width =1.87); n Bff/N5E/E A 1.8u
dre(“nwell”  sep<2.5 “Ib:minimum nwell spacing=2.5"); n B} [H] &/ MEJEE A 2.5u



drc(“nwell”  “pdiff’ enc<2.0 “lc:nwell enclosure of pdiff =2.0”); pdiff [¥J4hL 53]
nwell [ AT IR E A, S/ EEER 2u

saveDerived( geomStraddle(“pdiff” “nwell”) “lc:nwell enclosure of pdiff=2.0"); pdiff 1
nwell {CFH E72 58S, W4 AT RS S

drc(“nwell”  “ndiff” enc<1.0 “ld:nwell enclosure of ndiff =1.0"); ndiff [FJ&MLH 2]
nwell WIS 15/ MEEESA Tu

saveDerived( geomStraddle(“ndiff” “nwell”) “1d:nwell enclosure of ndiff=1.0"); ndiff Fll
nwell A H73 585, W4 AT RS S

; soft connect £ 71
ptap=geomOverlap(“ndiff” “nwell”); EFAE nwell 1) ndiff
nwell=geomOr(“nwell”)
ndiff=geomOr(“ndiff”)
metall=geomOr(“metall”)
geomConnect(
via(ptap ndiff metall); ndiff i ptap Fl metall #i%
)
ivIf(switch(“currentCell?”)||\switch(“hier?”); F 75 570 P K6 7 B () 3%
geomStamp(nwell ndiff error)

)
s TEX A A
ivIf(switch(“diff”)||switch(“all”) then
drc(“ndiff’  width<1.0 “2.a:minimum ndiff width=1.0");ndiff {1/ 55 &N Tu
drc(“pdiff”  width<1.0 “2.a:minimum pdiff width=1.0"); pdiff [{f/N5EE N Tu
drc(“ndiff”  sep<1.0 “2.b:minimum ndiff spacing=1.0"); ndiff FJ[EEHE /NN 1u
drc(“pdiff’  sep<1.0 “2.b:minimum pdiff spacing=1.0"); pdiff FIEFHfH/NA 1u
dre(“pdiff” “ndiff” sep<1.0 “2.c:minimum ndiff to pdiff spacing =1.0”); ndiff FI pdiff
) R EE B 5N Tu
drc(nsd width<1.0 “2d:minimum source/drain diffusion width =1.0”)
dre(psd  width<1.0 “2d:minimum source/drain  diffusion width =1.0"); Y& X FlJw X 1) £
NFEFEI A Tu
saveDerived(geomAndNot(pgate “nwell”) “2.e:P mos device must be inside nwell”); H# A
1E nwell " f¥] pmos #ir i R R)E

)
5 polyl HURENIAS: &

ivIf(switch(“poly1”)||switch(“alllnterconnect”)||switch(“all”)  then
drc(“polyl”  width<0.6 “3.a:minimum polyl width=0.6"); polyl FJ&/N % & 4 0.6u
drc(“polyl” sep<1.0 “3.b:minimum polyl spacing=1.0"); polyl HI&/MEFEA 1u
dre(“polyl” “ndiff” enc <0.4 “3.c:polyl extension past ndiff =0.4")
drc(“polyl”  “pdiff” enc <0.4 “3.c:polyl extension past pdiff =0.4”); polyl i ndiff I
pdiff R f /Ml 0.4u
saveDerived(geomButting(pgate psd keep<2) “3c:polyl extension past pdiff =0.4");iX



) keep<2 JEFa U KM pgate FHAMIIH psd & 73/ TPy (FEA—A mos &, W27 Y5
I, PR pgate AHAMD) HL23 851 psd JE 20U PRAN),  wlifi H 4
saveDerived(geomButting(ngate nsd keep<2) “3c:polyl extension past ndiff =0.4")
)
; metall ALK 7
ivIf(switch(“metall”)||switch(“alllnterconnect”)||switch(“all’)  then
drc(“metall” width<0.8 “4a:minimum metall width =0.8”); metall fJH/NTEE N 0.8
dre(“metall” sep<1.0 “4b:minimum metall spacing =1.0”); metall [FJ&/MajEE N 1u
)
; contact AU 7Y
ivIf(switch(“contact”)||switch(“alllnterconnect”)||switch(“all””)  then
drc(“contact” width<1.0 “Sa:minimum contact width =1.0"); contact [fd/N 55 &N Tu
dre(“contact” sep<1.0 “5b:minimum contact spacing =1.0"); contact [i][#]i5 /)M HEE A
lu
dre(“ndiff”  “contact” enc<l.0 “5c:ndiff enclosure of contact =1.0”); ndiff &
contact /N4 1u
saveDerived(geomStraddle(“contact” “ndiff”) “Sc:ndiff enclosure of contact =1.0"); #
contact 5 ndiff A HB3ACE, AT
dre(“pdiff”  “contact” enc<l.0 “Sc:pdiff enclosure of contact =1.0”) ; pdiff 7%
contact /A 1u
saveDerived(geomStraddle(“contact”  “pdiff’)  “Sc:pdiff enclosure of contact =1.0") ; #7
contact 5 pdiff (XA /3L S, HnH AR
drc(“metall”  ““contact” enc<0.5 “5d:metall enclosure of contact =0.5”); metall £ 7% contact
I/NA 0.5u
saveDerived(geomStraddle(“contact” “metall”) “5d:metall enclosure of contact =0.5") ; 4
contact 5 metall (AT AL E, v HR
saveDerived(geomOutside(“contact” “metall”) “5d:metall enclosure of contact =0.5”); #%
4 contact 7F metall 2 4b, #irth %
dre(“polyl”  “contact” enc<0.5 “Se:polyl enclosure of contact =0.5); polyl £ 7% contact
I/NA 0.5u
saveDerived(geomStraddle(“contact” “polyl”) “Se:polyl enclosure of contact =0.57); #7
contact 5 polyl (XA AR, HirHHiR
savederived(geomOutside(“contact” geomOr(geomOr(“ndiff” “pbase”) geomOr(“pdiff”
“poly1™))) “contact must be enclosed by pdiff or ndiff or polyl”); contact 4
JRMLAE pdiff. ndiff B{E polyl HilA]
)
ivIf(switch(“metal2”)||switch(“alllnterconnect”)||switch(“all”)  then
drc(“metal2” width<1.0  “6a:minimum metal2 width =1.0"); metal2 [{]5/N5E &N Tu
drc(“metal2” sep<1.0  “6b:minimum metal2 spacing =1.0); metal2 [i][¥)5/MEJEEA Tu
)
ivIf(switch(“via”)||switch(“alllnterconnect”)||switch(““all”)  then
drc(“via”  width<1.0 “7a:minimum via width =1.0"); via [F&/N5E A 1u
drc(“via” sep<1.0  “7b:minimum via spacing=1.0"); via [H]f¥&/NEEE R 1u
drc(“metall”  “via” enc<1.0 “7c:metall enclosure of via =1.0"); metall 7% via fz/N A



lu
saveDerived(geomStraddle(“via” “metall”) “7c:metall enclosure of via =1.0"); via [r]
metall CHHS A8 &, bR
saveDerived(geomOutside(“via” “metall”)  “7c:metall enclosure of via =1.0"); #5 A 4T
metall Z AN via, iR
dre(“metal2”  “via” enc<0.5 “7d:metal2 enclosure of via =0.5"); metal2 £l via 5/ K
lu
saveDerived(geomStraddle(“via” “metal2”) “7d:metal2 enclosure of via =0.5") ; via |f]
metall CHHSF A8, bR
saveDerived(geomOutside(“via” “metal2”)  “7d:metal2 enclosure of via =0.5") ; #7fi 4t
T metall Z AN via, Firth e
)
ivIf(switch(“pad”)||switch(“‘all”’) then
drc(“pad” width<20.0  “8a:minimum pad width =20.0”); pad J#%/N %5 4 20u
dre(“metal2” “pad” enc<3.0 “8b:metal2 enclosure of pad =3.0); metal2 47 pad /A
3u
saveDerived(geomStraddle(“pad” “metal2”) “8b:metal2 enclosure of pad =3.0”); #7 metal2
Y5 pad (A DAL S, HthHfm
saveDerived(geomOutside(“pad” “metal2”)  “8b:metal2 enclosure of pad =3.0”); #7341
metal2 Z A pad, #ir AR
dre(“pad”  sep<25.0 “8c:minimum pad spacing =25.0”); pad [8] [ /NEEEA 25u
drc(“pad” geomGetByLayer(“metal2” “pad” 6) sep<5.0 “8d:minimum metal2 to pad
spacing =5.0")
)s HF pad 79K 6u, LS ILARACH) metal2, FEALIFTIL ) metal2 55 pad A1 E N E AN
Su
ivIf(switch(“res”)||switch(““all”’) then
drc(“PRES”  width<1.0 “Oa:minimum PRES width=1.0"); PRES ffif/Ni/E A lu
drc(“PRES” sep<1.0  “9b:minimum PRES spacing =1.0”); PRES [ii] f(Jf5/MialEE 2k 1u
drc(“PRES” “ndiff” enc<0.5 “9c:PRES enclosure of ndiff =0.5”); PRES £} ndiff £/
3 0.5u
saveDerived(geomStraddle(“ndiff> “PRES”) “9¢:PRES enclosure of ndiff =0.5”); #7 ndiff
L5 PRES {040, Htha iR
)
ivIf(switch(“cap”)||switch(“all”) then
drc(“thinox”  width<1.0 “10a:minimum thinox width =1.0”); thinox [¥Jfz/N%E %N 1u
drc(“thinox”  sep<2.0  “10b:minimum thinox spacing =2.0”); thinox [H] ) &/MAJEEA 2u
drc(“polyl”  “thinox” enc<0.4 “10c:polyl enclosure of thinox =0.4"); polyl £ thinox
I/NA 0.4u
saveDerived(geomStraddle(“thinox” “polyl”) “10c:polyl enclosure of thinox=0.4") ; #7
thinox 5 polyl {2 FHAZ,  Hinth & iR
)
ivIf(switch(“bipolar”)||switch(“all”’) then
drc(“buried”  “pdiff” enc<0.5 “lla:buried enclosure of pdiff =0.5); buried 7%
pdiff £/ 4 0.5u



saveDerived(geomStraddle(“pdiff> “buried”) “lla:buried enclosure of pdiff=0.5"); 47 pdiff

45 buried A H A, W H AR

drc(“buried” “ndiff” enc<0.5 “lla:buried enclosure of ndiff =0.5”); buried {7

ndiff /A4 0.5u

saveDerived(geomStraddle(“ndiff> “buried”) “Illa:buried enclosure of ndiff=0.5"); 47 ndiff

45 buried A H A, W H AR

drc(“buried” “pbase” enc<0.5 “lla:buried enclosure of pbase =0.5"); buried U7

pbase /A 0.5u

saveDerived(geomStraddle(“pbase” “buried”) “lla:buried enclosure of pbase=0.5"); #7

pbase 5 buried (WA HBHACE, W4 H A%

drc(“pbase” “ndiff” enc<0.5 “llb:pbase enclosure of ndiff =0.5"); pbase U7 ndiff

/R 0.5u

saveDerived(geomStraddle(“ndiff> “pbase”) “l1b:pbase enclosure of ndiff =0.5"); #7

ndiff 5 pbase (A AR, W H HT R

. >l<*********************Extraction Procedure*************************

drcExtractRules(

ivIf( switch(“extract?”) then; T4 extraction
B TR AR R IR
polyl=geomOr(“poly1”)
pdiff=geomOr(“pdiff”)
ndiff=geomOr(“nwell”)
pbase=geomOr(“pbase”)
buried=geomOr(“buried”)
thinox=geomOr(*“thinox”)
PRES=geomOr(“PRES”)
contact=geomOr(“‘contact”)
metall=geomOr(“metal1”)
via=geomOr(*“‘via”
metal2=geomOe(“metal2”)
pad=geomOr(“pad”)
sub=geomBkgnd()

s B XV

ngate=geomAnd(ndiff poly1)

pgate=geomAnd(pdiff poly1)

npn=geomAnd(ndiff pbase); npn )5 5 1

pnp=geomHoles(pdiff); pnp IR (pnp HIEE AL E FLA A, B pnp ¥

S S 2
nsd=geomAndNot(ndiff poly1)
psd=geomAndNot(pdiff poly1)



pnpEmit=geomAnd(psd pnp); pnp 15 4tk

psd=geomAndNot(psd pnpEmit); H#7 & X psd (2R T pnp MRS 73
resTerm=geomAnd(geomsize(contact 1) geomAnd(PRES nsd))
PRES=geomAndNot(goemAnd(PRES nsd) resTerm)

nsd=geomAndNot(nsd geomOr(PRES resTerm))

S8 SO A=

ptap=geomAndNot(geomAndNot(psd nwell) buried)
psd=geomAndNot(psd ptap)
nburied=geomAndNot(geomAnd(nsd buried) pbase)
pbaseConn=geomAndNot(geomAnd(contact pbase) nsd)
contact=geomAndNot(contact pbaseConn)
padContact=geomAnd(metal2 pad)

;define geomConnect statement
geomConnect(via(contact metall nsd psd polyl ptap pnpEmit resTerm)
via(via metall metal2)
via(nburied nsd buried)
via(pbaseConn pbase metall)
via(padContact metal2 pad)
)
nwellConn=geomStamp(nwell nsd)
subConn=geomStamp(sub ptap)

;define extractDevice statemetnt

extractDevice(pgate poly1(“G”) psd(“S” “D”’) nwellConn(“B”) “pmos ivpcell”)
extractDevice(ngate poly1(“G”) nsd(“S” “D”’) subConn(“B”’) “nmos ivpcell”)
extractDevice(npn nsd(“E”) pbase(“B”’) buried(“C”) “npn ivpcell”)
extractDevice(pnp pnpEmit(“E”) psd(“C”) buried(“B”’) “pnp ivpcell”)
extractDevice(thinox metall(“PLUS”) poly1(“MINUS”) “cap ivpcell”)
extractDevice(PRES resTerm(“PLUS” “MINUS”) “res ivpcell”)

;measure device sizes and other parameters

;for nmos device:

wn=measureParameter(length (ngate butting nsd) .5e-6)
In=measureParameter(length (ngate inside polyl) .5e-6)
saveParameter(wn “w”)

saveParameter(In “1”)

;for pmos device:
wp=measureParameter(length (pgate butting psd) .5e-6)
Ip=measureParameter(length (pgate inside polyl) .5e-6)

saveParameter(wp “w”)



saveParameter(Ip “1”)

;for pnp device:
pnpea=measureParameter(area (pnp over pnpEmit) 1e-6)

saveParameter(pnpea “area”)

;for npn device:
npnea=measureParameter(area npn 1e-6)

saveParameter(npnea “area”)

;for cap
cap=measureParameter(area(thinox) Se-15)

saveParameter(cap “c”)

;for res

wr=measureParameter(length(PRES butting resTerm) .5)
Ir=measureParameter(length(PRES outside resTerm) .5)
bendsr=measureParameter(bends_all (PRES outside resTerm))
res=calculateParameter(((lr/wr) —(.46*bendsr))*100.0)

saveParameter(res “r”’)

;output data to extracted layout
saveRecognition(pgate “polyl”)
saveRecognition(ngate “poly1”)
saveRecognition(npn “ndiff”)

saveRecognition(pnp “buried”)
saveRecognition(thinox “thinox™)
saveRecognition(PRES “PRES”)
savelnterconnect(contact metall polyl metal2 via)
savelnterconnect((nsd “ndift”) (psd “pdiff”))
savelnterconnect((nwellConn “nwell””) pbase buried)
savelnterconnect((pnpEmit “pdiff”) (pbaseConn “contact”))
savelnterconnect((resTerm “PRES”) pad)
copyGragphics((“text” “drawing” ) all)

);end extract?

):end drcExtractRules

§ 6—3 RIS — L85 SOMIIR B in] FR) 11 SCAORE

= (A
JE AL PRELSR G BT E R AR AT LAAERIGR v TR e, B nT PAAERE f5 B3 e v a) i 2.
LD NE =)



JEAE BB B R XA W RT AR T DOR 2008 (B B, R APk
AN R AT LR 2108 10 AR SO R R 2 I CRERTE SR B B e vk B 0=
70O
FESZURAE B2 A, diva BRUCK BT AE [Al— 2R LI ETE A IF o A7 223 AT LM raw 3X 4
A RAE P 3 10— LU RIRAG I (FE R TS R FIEX AN 2 )

s
R AT T LA RRAE R 8] (1 “ A Ris 57 AT JZ A, GBI LT E .
AR iy 4 B s B RN R H H 21 2 AN
GeomAnd  fHH I AFRRSGLF RIS BTy — A E DM R .

o

N

4%%;
/7
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Criginal polygons geomaAnd resut
Original edges shown as polygons geomaAnd resut

GeomOr BT A RN . XEERIR GUAD B Wea IR — ST R IR

f
%

N7

MW
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NN

N

Origind polygors georn Or result

Original edges shown as polygons geom O result

GeomAndNot iyt 55— 2 R BER R AEAOHR 2 o ARt T ABRAR N 25— R 258 )R
A — R EE R R AR A - T R U A RE SR A -



0

NN

Origina polyogorns georndnd Mot result

N

Original edges shown as polygons B and not Aresult

GeomXor XM RN R Z MAFAAT K> — B E— AR

7700, T, 7, 2,
é/ % \fﬂz // ”/:/// Wf
%27/ %)

Origind polygors geomAor result

Original edges shown as palygars geamxor result
GeomNot  FIHIANZRI . KA —MHANZ.
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Original polygan geomrotresult
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N
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NS

NN

GeomCat  fHFTHIAIANZIES:. Ham WS MMAZ . EAB geomOr (EFTATKZ
“if. TUHIERZ M MANE.

ZICEER], KR AT LAH NN JZ IR FTA IR F i S R e BRI U 12— N 2
AT CHIREWL TR,

RLZHRA G2 SVHERNE AT WA AT, BRBITT LU HERRTT o
EERAT NI OCH ) . diffNet A1 sameNet. [ — Mt A RSB . Ja— Mt AR 45
HEE.



BRAZT ) S HER . keep A1 ignore. "B IHR T TR 2 B 52 0 B TS BT L
Geomlnside HPETE AR AN R AR . PR AN YT, ASREAE T BRI
FERIHEERTT o

N

Shapes anlayer1 marked " are inside shapes on layerz.

o] lawert layerz

GeomOutside — MEFETERMAEL “MNRZAMIH—HNZ . PIZTATELAMIT. ANREREHIE
(ERCTEE

N

Shapes on layer1 marked “07 are outside shapes on layerz.
o] layert [Fie laverz

GeomAvoiding  LEFESERMAEN “HINZZAMNIBINZ . PIRAIAGESN]. AR RN
BEAT

Shape on drlapers

Shape an ivlapes ahape on irapers
“outside™ but not “outside” and
“ayoiding™ “avoiding™

PLF i 2380 Al A FHAS 20 F
GeomStraddle RN OSBRI .



Shapes on layer1 marked ™5™ are straddling shapes on layerz.

layer 1 layerz
GeomButting RS AN SN ZE R

N
NEN

Shapes marked “B” are butting. o] layer

layerz

GomeCoincident EFEE S 4N EHN DI E K.

N

Shapes marked “C” are coincident oo layer

3 layerz
GeomOverlap RS N EA AL E R

N

D

Shapes anlayer1 marked "0 are overlapping shapes on layerz.

layert layerz
GeomButtOrCoin %55 —#i N\ ESMIEE N BB E R .




N R NN

i layerz

shapes marked “B” and/or“C” are butting and/or coincident

Py layert [

PR 5 RN JZ S M) AR T () U

GeomButtOrOver

N
Y R

Shapes onlayer1 marked £ and Sare butting or overlapping shapes on layerz.
o] tavent FEEE laver
BN =R, ATELAYT.

s

GeomEnclose BTG £ STeee o e

Shapes marked “E”on layer1 are enclosing shapes on layerz.

Pon] laer1 FEEEE

GeomButtOnly INAGEFPEAR B AN Z IR

Shape ondirlaper?

Shape on flgper 2 hutts Shape on drlaperz s
and straddles frfaper? anly butting deLaserr



GeomCoinOnly IAGEFRNYIRZEIR, 262U ASE e — 2 N

Shape on bl gt

Shape on drigpers is Shape on delapers is only
coincident and straddles coincident with irlsperr
il g)rert

R o

geomSize  FZHIARIBUEY KA Nz . IR IR RS K, AER IR Edges
THRE Se VRS I 30 H e BT 1R R 5K TEAR AR ) R AN R, S o 1 BT N A e
A R EE RS P B AEY KN AR o B ALY SKIN R 55 B A AH R PR R
o KA AT IRAE AR5 =

\l o

w\\\
N

\E*S Sized \ﬁ*s

Acute angle truncation during positive sizing
@ e

Fositive edge size MNegative edge size

Original shapes

Original shape



GeomStretch " sKscAidm N JZHIL . IEAER YT 5K, SR . TR 2 2l

Original shape Fosttive stretch Megative stretch

HEAA

RPN Z R, et TBAR, RS RIE B N 2 B A

GeomGetRectangle — KEFE VA7 B B T AR AR5 VUL TE

GeomGetpolygon 5 E—/ a2 BEAH, & LS REIEF A EE.
GeomGetVertex MHE T N EOE R, T8 H rT i OCHEE 7 keep AT ignore KA E
GeomGetAngledEdge JEFEA ML BRI GRS 21D, (Hun g o fig, N
A e EE .

GeomGetNon45 TP AARBIAAT , ANTEE WAL 45 B2 .

GeomGetEdge AR 1 B 1 — 3 o 5 S e s R 0 6 ok H8. 156, BHRha
TR AN, SRIXAN N Z T LRI E T . R, RaT DS U ERERF R
T 5 ) -

Butting PN Z R A SO 3
Coincident VEFER N = 18] 7] N D) Y
Outside TEPEEE—H N E A AE S N R AN 10

Inside TEPEEE — N Z A AE 2 N 2 N SR 1
Not—over 4 outside F1 butting [FJZH &
Over 4 inside F1 coincident [12H &

layer1

N\

> layero N & & ﬁ_
) \ N
X \\ N\ §_

insicle coirci dent buttirg oltsicle
Original shapes \¥ AV
over not_over

| C

A hutting B over C not_over D

GeomGetAdjacentEdge W+t 5 B2 UAHIRIT K114



Edge Folygon

Input layer referance layer reference layer
Input layer
- ; -} 1 1y W
'
Felaionship Fiesult Fielatiorehip Fiesult

This foncton meaintainsg the net nmbers of shapes in the ourpur layer.

GeomGetTexted FRPE SCF AR PORIE R . Pt B 204 &5 S bR i

layer-a layer-a

layer-kb

layer-hb

o - layer-a layer-a  layer-b
Original feted  tedded  feted
by abc by =z by abc

GeomGetUnTexted 5 AN A IR A X o

layer-a

Original layer-b niot texted by =z

GeomGetNet MR E B A SRIE R . T 51X E T IR Z
AT LA AN Z -
GeomGetLength WP AN E TP IL . PRI R L A, X BT U AL AT LA
AT, T LR AT
Lench
Length Lengh i’l
Contigquou s

This functon maintaing the net nombers of shapes in the ourpur layer.

GeomHoled RS ALK Gt e g —4E)
GeomGetNon90 RPN JE AT T AR RRSN112

ZIHEIR, X R BRI A S R RAE R 2 Z I ] 25001, EMR i<
REEREY, KRG aird B RITa LR R, ERg BRERASHILAR ENERYd
GATIR R IR ARF ARSI (], X HLEATRAL ] geomGetByLayer iy KA PRI A i 7
LAR AP BB WX A i AR IE A
1 W SR R, 2Rt IRA TR E
2 A, PrAPOX AL T g i R < TR R S Ok E .

3 dwln, WEHOLE )RR SR R B (] DRC ).



L1 Denze layer

Lz Sparse layer

Interaction area

Elj O O

Selected shapes on output layer

O e @m| |00 0
T

1.0 micron

Manhattan examplke

R\ 1.0 micron

MNon-manhattan examplke

PET TN
geomHoles R ETERA e B JLRTRIR .

Origing polygon geamHoks output

GeomNoHoles 5 /w44

Original palygon geomMaHoles output

GeomBkgnd A R i T R I — AN
Btk



Savederived BT BAANEFA ORI R 20 MR IRt n] DUFR e i 2 Ik, iR 2
WA
A WO Y, T E T DA B e — D e & o X G
lay_view,ext_view,cell_view,fl abs_view. N4 FAMEE i, BT/ mIAREIEL, $2HUZ, excell
A G o R B KRBT, WA RGN YT . A — R ZEERE, Rk
R A A — MR B R 3O, e lay view JWiAE DRC 8 extraction 1. Ext view
Fl cell-view DAZHAE extraction H . fij abs view NI HLGEFE abstract generation HHEA [ .
XA A P A PR dle (BB FIZ10TE. REBIANREZ e K.
XA A AT LA NS & o (H2 9 B Sk B2 515« i LAFEIZ4T DRC 1] explain iy 4>
JE T BIX T .
CopyGraphics MU 734 )25 DU JZ IR B J2 4 25
1E extraction I, Y52 UK H5 D3] extracted view H1 2. 7E abstract generation I, 52X
# V12| abstract view H1. 7670 EHRHCT, WAL H B OCHEA cell_view, REEKEHREE XM
“oy EPERUH ) 5 2 IR (top_lever of hierarchy)” H % DLF| excell view o {H 11 A% H 8 1]
all, RIKES BRI PTG 2 b8 S48 e 2 O T DL
GeomErase I PR A i 2: 48 2 IR EE 2 B A KD o R ki m] BLFE & il
(5 e P& A N WY < G 5 ot a5 S S P b/ L I /N 6 6

DRC #p-4~
MM dre K& 2R, dre a2 el H —BIPI NN Z. SN 20T DS GG K B 2 82 AT
=

Drc RS 2 9L T LAt fan B B4 H 2 o Ik 26k 2 SXOnT DUV K G R N o i
A SR, WA A 45 SR st 3 marker /225 .

Fuctions— 2 g N JZ WA A 0 75 5o BR T area 41, BT [ function #S /2 5E T30 RIS 25 1 -
> function FEHERA —ANEH . BRI —A BRRATF R, R A E R, RESH
g CRTEHT 07 B RME.

Modifiers— &5 functions FJJEME . WIS AP SERUE, AT BLA B8 H 2 modifiers.
Functions:

Width L [A]— N 2 R A I 2 31 P S £ AR B

Notch R [ — B N = ANA 2 B AN R IR B



Adjacent edge checking iz described in the description of the dre
cornrand.

Area R B — A = R T AR
Sep (s P VAN SULC-E A ra VN S U kS L] e

One-layer configuration Twa-layer configuration
Enc (RS S TPV U P kS 2 ot N =Y S S A

dref ABenc <3 )

Enclosure of Binside A

Ovlp RS — 5 N R KN IL 25 5 N2 N IL A B

Modifiers:
With_perp  BR T FrfE 10 SR A A1k n] DUAS 7 75 I .

Check
shape

flag

Check
shape

Checked Checked Checked Checked

Only_perp  HAERHTH HU K



Mot checked Mot checked Mat checked Checked

Use of this modifier excudes some other modifiers, such as paralisl.

Parallel HBEREAT PATILHIA AT, AT function ERIA I SR 0 14T L Bl AE VAT 14

Check shape ——m
Error flag ——jam:

Checked Mat checked Mot checked Mat checked
NotParallel HGESEAT A PATIL A6 2

Check shagpe —— e
Error flag

Mot checked Checked Checked Mot checked

SameNet SR B AT A — 9 s B2 IR, A3 A i 4 BLAL R B )2 I 2001 i 1 ()
geomConnect 74 1 H HLit

DiffNet ST AT BAEAN R s B R IR, FEIX AN i 4 B FH 1 J2 Ot DA 2004 Hi T
#] geomConnect 4 4 HEL ik
App A e MBGEl . TR Ib . FEER T AR 2013 B

LNeCEQImension

key: + positive app.- negative app. 0zZero app.

Opposite SR AT BB AR . R B4 IE I
Length, lengtha, HUMEKEERFAHRCKEHIMAAEE . Length 7479 JZ K R I,
Lengthb W4T . Lengtha F lengthb M43 AR — 2RI 2L

Fig, figa, figb  fig 7/EMJZA A 2 B A S th o /e — 2 A A v i 2 — 2 1 BB
figa Fl fig 7 P J2 A 2 vh 23 ol o (00 25— J2 A0 28 — 2 I BT

Edge, edgea, edgeb edge 7L ER T 2 I FaR G o /e —ERE b 2 — 21
15t edgea Fll edgeb 76 M 24 2 11 43 ol i v 1A 56— R AN 2R — 2 a4 5t

Raw TEZRE I —Z.

Message SRR S TR R, TR A PR



AR

SquareGrow FEEDE B I — N BEAC MR A B, BRI x Ry J7 s i g4 52
MRS . BRI UL I KBS I — B
NormalGrow E 5 R FELZS I — N 7K B DB o ZEAE XA dir & I, A — MR RS 0 -
UERETE 2R (noteh) /N FPIG I KA RE, K AER AL B R
K AT ERE R
KZ % DRC M RT LIy g LUK =45

1 HL ALK (1 Fi e #RHA ) % Sk (Cenclosure) BY[H]FE (sepration)
2 TEAE 7= N AT REAFAE I HE T 47
3 A i R R R e R B T

IR 5 T2 S A A T DA SRR I 4T A it B RS
Soft-connect #:/Z%:

GeomStamp 62 BIF S A B R A ORE A Sl . geomstamp 4 20 I AE
geomConnect iy 4 2 J5& 1] H. stamping JZ (58 — )2 )i 7E geomConnect H1 H
Mk
TESE 2R e d 00 T A 4 )2 DRC R B kK4 ik e
hier?  fSLVF{E4) )2 DRC A A A ISR R, B A 4E LLR 43 5 f) 1
currentCell ? A 4 {if BRI AS 75
topcell? HAE = 50 (top—level cell) A7

0575 DRC f i ik £ 7 0 R A, AT AL hier? 23 >CBE A B 2 ST
£ DRC iz J1 2 a1«
SRR B
spacingRules & X — 28 WZE KL JE 1. DRC {4 ¥ 1 )& 45 : minWidth, minSpacing,
A1 minNotch.
OrderedSpacingRules & S @ T 1P 2 1 JE % . DRC PR B ()& 447 : minEnclosure,

minSpacing Al minOverlap.
R FKAA.
DRC 7£ technology file H 1] LA % 82 & . — M & 7E technology file H¥] controls class Ho
DRC FHIZ 1K
CheckLayer — #HT—ZEUE M 2RI Z.
CheckAllLayers {E/if7 2 4T DRC K 2. 4R PR v AR 85— A 7.

TechGetSpacingRule M JZ & P H 3R IE
TechGetTechFile IREAE T technology file 15 5L

§ 6—4 DIVA F & AETuaHRIOE R4

DIVA " X T &F A A #& MW 7 1R £, 4 Jll & measureParasitic .
multiLevelParasitic.measureFringe.calculatParasitic.saveParasitic,
attachParasitic. FHPEFEEEATI A E— L/ B A 44



TES AT, A B LS - 1 5%, AT A A B R AT 25 AR To 3R ?
ARTAT A, FRATTERANTE, AR BRI b, BT T2 R i A i) — B8 AN W] 3 A P PR 32 )
Sy, aperE e AR O R e, AR, TARHBHAESE . MR LA AL o AR
S0 FRATTIRY P B 1 iy SR A7 T PR, T DAFRAT 145 R B R 9D 2B 1o ARl an T P g P —
FE, S8 AL TR0 AT HR SRV, XA SR ATV (05 P BR A A3 L6 A7 1T 1R 5720 T A1
REARILE AT IR o BT ALE — Ot i IR I 5E i e, FRATT BT B AT AR B0 — 20 ARk
e B Bl 4 27 AR S HOF R AN H s AT X AT e Rl . HF 4
S BEAT P b Pl A 2 o 3 5 B I L PR 2 P

JiAh, BAEIE, ERRERAET LS AR RN RS A S S AR
2, N 0BT 2 o AE S B SPICER M . i /2 IR AT T A I L 25 A= 2 5
KW IMAZISPICEIMN K (netlist) i, (HiE, FELvS HIEATHIAGER X LT 4 ook
IIANBIILR PR IR S TR S i B P 58 ERAEAEI . FITLL, FRAT TR 215 2P A
AP (view): SPICE viewRlILVS view.

PR, BATHIENITES . £ BRI MER AT, AENDA— TR AR
— L iR f) . Area: (MY perimeter: K  length: KJ/¥  bends: [Yff
(concave corner) corners: "'fff (convex corner) angle: LR
(bends+corners)

calculatParastici&BhA)NH:

XA T LA T imeasureParasiticii AT T M {HB & calculatParasitic
) T oR S B R R Al B RE AT BE Pk . T H XA IE ) B8 R A
measureParasiticiB ) HBEEHA T — RIS R BRI, & SR VFERATINT B 22 1 i Bl i 1 1
HATHA I E A 3 R S50 . HaBE R

outValue=calculatParasitic (expression[limit])

outValue: sfRAF(EFRE A I EE

expression: J&—UEUELF, W 4+, —. X, \. log O. sin (). cos () %54,
PR R RERF S A RRZ MDA Sk . XN T ERIRE, FOARNGH +pXFE
JRIRZFR) 74h, —4kcalculatParasiticir @S wRMEH N Y REIET4LUN, X
— R B R SR IS E P AN RE A RS B, G 4

x=area metal over poly

y=area metal over diff

caculate x/y

KRy AE, WAXEmEH LI EPAT.

Limit: JGHIMRE. CREHBIMERERA: <. <=v > . >=. ==, KHTH: keep
Mlignore.

LG I BR s XA 21 =

low limit operator keyword high limit

keyword operator low_limit

keyword operator high limit

ER/INY

cap=calculateParasitic(cl + c2+ ¢3 + c4 ignore<0.1)

cap=calculateParasitic((log(cl)*1.3e-6)+(c2*0.054)+1.4

ignore<0.1)

F—rRRKcl c2 o3 caEME RIS cap, WERE/NT 0. 1L 20 .



MeasureFringei&f) /M4
XA BR B — MR AT 2 ()30 25 4% O N I DRCTE AR EA T I 4, AAS BB A 78 5 X R I 2
o — M ERAIR I G 27 11 2 w2 D436 2 72 FEL 2
R R
outvalue=measureFringe (layerl [layer2]calculate [printls “filename”
1 [grouded] [ML Flayer] [limit] drc_ command)
outvalue: HEHEX, HGEANSH (parameter) PPN LT ESH (parasitic) #
BUEARSIH. W1 calculateParasitic. calculateParameter®d4s.
Layerl: #llEIIEAE, Wil hconnected layer
Layer2: DRCIEFJITTHINE )2
Caculate: Kfifcalculate+ (formula), fEformula™KEHL, HEEHsER.
Hrhformulas i iz AR [AlcalculateParasiticH fjexpressiontf .
(IR
calculate (1/s) calculate(l/log(s)+2.0)
printls & H ) lengthfispacing i 2 — %N “filename” Mtextfile
o XA AT BB A
; Node name to number mapping
vdd 1
gnd 9
g* 13
a 15
;length spacing netl net2
5.5 1.0 1 13

2.5 0.5 1 13
2.5 0.5 1 15
9.5 1.0 9 15

EANSCAFEFEAER S, BB W BRI L EL . 28 35> f41length. spacinglPii
J751) R R IR AT PR 0 A1

NI 4H— FmeasureFringe AT 5

R E3 L DRCHUUHIR 1K) T — X1k

M1

T2 [ HL

YeEiiffinet number

P T R TRDE B LR IR L A D 3 A B2

HEZWL, %RH—F

c Pl imd e

TR WA G0 S h O A R A S, MaspiEss, P E2 i Hprint1shf,
B AT A F R SO

Grounded: HHlll & H K7 A S BB WA S EE (netsF). WRRKAH
& X groundnet, RFK<HIHE oL .

ML Flayer: & XMHIIGHZR, HmultiLevelParasiticE &g .

<N o0 Uk WD



Drc_command : 5% [)DRC T4 Jo ¢

Limit: [FF7ATiA

#l ¥ : fcap=measureFringe (metal calculate(l/s) sep<3 parallel
opposite)

mp=measureFringe (metal poly calculate(sqgrt(1+3)/log (s) )

ignore<0.1 l<sep<=3 parallel)

MeasureParasitici&fJ4H:

XA bR I I W S RS IR AN R R RAG 7 A 28 ARG LUl saveParasiticii

A ROAFIRIUE R ZF E S8 BB

outValue = measureParasitic( operator ( layerl

[function layer2]...) [coeff] [application] [grounded]

[polarized]] [1limit] )

outValue: F/RIEFEIH KM EIAEORAE AL, X AME 8 (i AH Y. 1) 7 42 S HERH0E
]t calculateParasitic fll saveParasitic K.

Operator: #/EFT, 7 area(iifl, v LU H K REAEFF W over. not_over
Z)perimeter (JAK) length. bends_all (Jiifif) bends). bends_full (K
T 45 [ bends). bends_parts (/45T 45 ) bends). corners_all (Jif
A corners). corners_full CKT47F 90 ¥ corners). corners_parts (/)
T 90 JE ¥ corners). angles_all (Jlif[f] bends 1 corners). angles_full Ck
T46F 90 H: angles). angles_parts (/T 90 J¥1f] angles). fig_count(il5
inlayer2 2y inlayerl Jitl&<nf LN ETE) .

LI EETR

bends_all 1 hends_all 2 bends_all 4
bends_ful 1 bends_ful 0 bends_ful 2
berds_part 0 berds_part 2 berds_part 2

Full » 45
Eend angle measurement Apgle
Fart <=45
Layerl: FoRfJRZEMEMERX, —MERZEEZ (connected layer).

Function: X/HZ2ENERZIRZEFIEAR. W butting. coincident, over,
not_over, outside. inside. enclosing %, H9 k4 over. not_over 4+
HAR functions g fEH 2L 7 (edge) .

Layout2: K722l 510 5 — N2 IR

Coeff: R4, M TH4MPAL, W WP Irmek (A BPRA 4 ik,



Application: & SIS WFIEAT, AL L. H Figure R, s BB

#5, 2R 5 H attachParasitic 2 EEER N2 A 41 L. H two_net FRIIE,

PG LA E R (layerl, layer2) j=A—AZumld (AT AD MBS 7

1 two_net BT L 75 ZE R H 7 -

1. G SREE— Y SRS Y SO AL, DA AT I

2. WARARARES SR A M ESZ KA fuction /& not_over lE
outside. | RZERINIGH 4 £ 2E groundNet /2 0! (A5 E groundNet).,

3. SR O! RGN 0 % net number fE—fiHy extraction A&,
Fr LB AL FHE ) net number #5E. 1! NN K2 schematic editor Hiis
& globel net K5k,

4. {9HH[F] net number ) nets K& /L[4 measureParasitic & pi 4
It

H one_net E/MES —T kA groundNet (0!) [AIfJIlE . 1 three_net ¥

two_net —HFRIEFET Al BT E R I AN S S R T AT & not_over 4

outside M5 =)z, HAIEE =7 55— UM RIS, ISk Bl 20 . R T2 A1 1

LINNKE

il

Aover Bwanted s a Ais same net as B so
capacitar to bkgnd - no capacitar wanted

NSRRI EAR AT AR B 1 A SEIAA BT AR e 77 A2 2, AR AT BLIXAERIR: A over
background over B,#XJ5{#i/i] two_net application. fH/&, 1% HIx 4 —FhiE
Wi, AFIB R T net, AL two_net iBAJIS, BLATEI— IR 3]
(25 A 2 TR B ] three_net iG], AAXANTATIEANGI ) 206 AL
ARG S,

Grounded: FEnp KA LB B/ layoutl, layout2 Fithek> ). i, BT
one_net [i] grouded 1195 AR, AT T A BRI A 1 o

Polarized: ®/HIEAWMERZ A, M layoutl 3| layout2, FidkEA—FE
1, AR

Limit: ﬁﬁﬁo

#: cap=measureParasitic( area ( poly over mental ) 0.03 two_net )
ot poly Fl mental X R M HES KA, FFafe—DRE. 152892 — AW d
.

diode=measureParasitic( area ( ndiff over pbase not_over ntub )
two_net polarized )&/ /m/EATE ntub I, 7F pbase LRI, 5211 —DPimA
PR S
MultiLevelParasitic EA4E:



XA B 0 T W A A 2 Ok P T I TR B KR A il 2 AR FLA . T DA e (5
measureParasitic A[a]), o=k 1) A I 2 iR IE 2 BUR IR R Z o 4R AL
I . S outvalue=multiLevelParasitic(layers(layerl
layer2 .)cap(layerA layerB cl c2 [c3[c4]] I[shield(layers c5)
[fringe(layerAB layerF [vertical(..s..)]) [grounded][limit]]
outvalue: [AlfT.

Layers (layerl layer2 .. layerN): —Xik% 16 2, &% fringe 45 7E 145
RIZIR, XL Z IR ST B T 056 4. A28 5 — DA b 2 i B i) Towest
layer. fEXANZERYIFE T 2 DB[HAHAEIR

RGAE N IR DL AL AT B AR e F 25

1. WEAES

2. WEANETF—4 electrical net

3. PHEBAT I =R B B A7 AR

LUENESE

layers

layers A

|
" HE

1L
layerz —|_ — F
L E

layer —|_

layerl i layer4 MR (A) Z2XWEMESHHBLL layer2, layer3 ffi AL
LT} 15 e S R = ETR
layerl and layer4 andNot layer2 andNot layer3

cap: B FilnmEA:

cap (layerA layerBcoeffl coeff2 [coeff3[coeff4]][shieldQ][fringeQ])
layerA Fil layerB {Egiiiif =k s nZiy . Coeff (T IH BB HHmER . A
T2 coeff nlizh zero B2 nil.

LayA Fl layB 1t cap i) o IR 2 0 5% B, FRATT— M ) 0 T O R ) 3 o (I
Coeffl: layerl fl layer2 [H] e 250 Joie A& an i JE ety Wt

coeff2 fil coeff3: Fi—RE T layerl KL 5 layer2 S, Ji— R T
layer2 i1 7 5 layerl R, WIER:

layerz

layerz

lapert

layer

coeffz

R coeff3 GhA M KA nil 82 zero, RS T I coeff2 1.



Coeff4: layerl (il 7 layer2 (iU R4 S A . Wi oR:

layerz

layer1

coeffa

shield: Fl B ZERAHEA CHMZERAGLERERED, WTHE:

Figure &,

W ERA RS, Fril cl M layerl A1 layer?2 [a] over lap Frifs K i i 2 (E 55
No XA AT LB 4 shield W E—" MR EERIAR] . AT ERALR R L Z00]
BRFERBELETRIIIEE, W A KH c2+c4 5 c3+c5. HiEAh: shield (layer
coeff).

WIFES T SR — R

shield coeff

VA

lager coeff3 (2 in 17

coeff1 (area)

/_//"

g coeff4 {1 and 2 coincident )

"'\cneffz {1in 23

shield layer

fringe : &k L4 : fringe (caplayer Mllayer vertical ( ..s..)
lateral(..s..))

Caplayer: cap ¢ X layerl &k layer2.

MIlayer: i measureFringe v 2 /=4 K fhJZ kX, H T 7 measureFringe #i
multiLevelParasitic XAk &L &

vertical & SOX AN RECKAME JHI 1 75 A F A0 HE B 77 AR LA = AR I 52
Lateral: @& 80X RECKAM 2 B 27 A8 O 8 137 AR W 2 AR IR e

N LA



layerz 3

layerz

layer

Horp e ORI B A S AURIE ML % A
F9 F vertical Al lateral #EME GBS HMBLE, EA1Z LA,
AR R DL, Gl

Zera

—h-|--|— separation Zera
P _-..|..¢_ separation

Ficure A Figqure B

R B R %, BASE T vertical B2 lateral [, [ A hHEZ

(W PRI 2 7% (Fringe capacitor) FIEEHILSHZ (vertical edge capacitor)

AT IRSEC R BB, Hial—Z21EA shield layer HILK), BT LA & A AR

HE LA S AR O (BRI 2 i A T 2

T T P A

1. Cap ( metall diffusion 0.74 0.12 0.23 0.14 shield(poly
—0.05)fringe(metall Fmetal vertical (-0.15/s))

.coeffl=0.74

.coeff2=0.12

.coeff3=0.23

.coeff4=0.14

-poly JZJ& metall fil diffusion [H[) shield =, BAHMAEMRIERI—0.05

.Fmetal 27 Hi 1 measureFringe i&f)H & e X

T K metall (AR ARG — 4 —0.15/s [IiR$E, L s & measureFringe

HhE SIS B 25

2. Cap=multiLevelParasitic(layers(diff poly metal) cap(diff poly
0.35 nil) cap(poly metal nil 0.13) ignore<0.1)

AttachParasitic EAJNH:

XA K measureParasitic i H ) ES BN N B 201 T ER

1 H i\ measureParasitic fil caculateParasitic H153, 1A GE WA 22

=y 4 measureParameter F 3L,

AttachParasitic(measurement propname device_layer



[attach_layer][shared])
Measurement: measureParasitic o{ caculateParasitic %73 M EFTEH
F.
Propname: & M JEPEMAHR, A =M.
1. 515 W. [F—ds R #E T —AEtE. 1 “sdcap”.
2. MRS RIS N AN E A, A RSB, R R A 25

—@rd, &z, MERBEESAAH. f: ”source_cap” “drain_cap”
3. (“*source_cap” “S”) (“drain_cap” “D”)
device layer : 7 extactmos i{ /& extractDevice % & X [ device
recognition layer. [0 L% geomInside &/ geomGetTexted XKy 4
M device recognition layer it i 2, HIL)E AU K K4 device
recognition layer.
Attach_layer:fifEHi S HZE0FA K. &Y device layer M2k, HERTTHE
= Iapping touching. nesting.
Shared: fgik—AMEIES RN EERE E I E R device KEH Kb, BHEANZ
, {WJETEHWF& fBE— device.
1«
1. AttachParasitic (sdarea “sdcap” gate)
¥ sy d HTHAUE A B — A A B n 2 g4 L
2.attachParasitic(sdarea “scap” “dcap” gate shared)
¥ s d AT AR A A A B n 21 g4 L
3. Attachparasitic (sdarea (“scap” “s™) (“dcap” “D”) gate shared)
i A7 2 i () 78 XL
4. AttachParasitic(coll_area “coll_cap” npn tub)
Wi npn KIAEHI S tub X RE S ES 3.
SaveParasitic {EH/4:

W IR A A 75 2B 28R A7 31 extracted view 1, 76 view AN AL B 472 A M N 28
T E] FRH AE h SR M ORAT
saveParasitic ( measurement terminall terminal2 propname model )
measurement: A LLE IR WRAZMERSCIE X, Ko E - MIH 2 E
JEPE AL TT .
Terminall, terminal2: F/RFERetEM iR, WR FifimeasureParasiticHik I
Tpolarized, WA B & I ——Xf B,
Propname: JETEAFR, HXGI551EK. WA cRRIEAE.
Model: KNS HIIBAL, WHG5 5K, ﬁﬂ”pcapac1tor"

#l: saveParasitic( cap "PLUS" "MINUS" "c" "pcapacitor" )
X — AR R capiXAME AT ilipcapacitorfif, HHififEcSHt, RpnTFEFHEE
(8



