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1. MyCAD AJM

MyCAD= &XIsl24H L AZ2H0/8&E CAD T2 )OO Z A 19908 T XAl JHgsS E0i2 olo
ZUeZ B2 A5t ] UCH MyCAD= 2 A MyChip Station Pro, MyAnalog Station, MyLogic Station,
MyVHDL Station@ 2 4% A= EDA(Electronic Design Automation) ToolO| Ct.

MyCADZ2| MyChip Station Pro2t MyAnalog Station2 3|2 &M, Netlist £, Layout 12l HE2
St Tool2 W ZZ GDSItYE HHEE o UL

MylLogic Station2 front-end &AHAIE Tool2M 3lZ4H(schematic capture), 3lZZ& S (function
simulation) ¥ EDIF & (EDIF netlist generation) S XI&&tCH.

£33 MyCAD= VHDL &M, =2|g4 ¢

zHe OXNE =222 €A el 2o Ads
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= 2B PCWindows&0llAl 25 M= =&dot== =X 3tet EDA ToolOlCh.

SchEd_Analog LayEd Pro
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MyLVS Pro
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MySPICE
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GDSII
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< Z1&1.1 MyCAD IC Design Flow >



1.1. MyChip Station Pro

MyChip Station™ Pro= window0ll Al workstationt 2t0] X3t physical design & £ AE= 7
&St IC Design SolutionOl Ct.

Layout & HE <8 LayEd Pro= Customizable Polygon J18t2| Full custom IC layout ¥ & D[ 0| C}.

&2l 8H ZSB0l= Design rule2 & Atot= MyDRC Pro, Layoutdt Schematic 2| NetlistE Hl
WdteE MyLVS Pro, el Parasitic information Dt NetlistS F=Z35t= LayNet Pros22 R4 E L.
0l218t Verification Tool2 AFZ2XIJF Holgt £ IS AIE2E 4 US0 DRACULA™ 4T S8 &
&= QUCH

OtXI&Zf2 2 CifGDS Pro= #A3HE IH2(GDS Il, CIF, DXF)2 At&3t0 Layout dataE Import,

Export & = UL
ST =S 22 HstWW MD|, &8I, S&, BIEX 2S00 MyCADE 0188 X W=
2 MEGtD AN, MM M= IC layout, MEMS Design, LCD 12l1] Optical S2 & Z0H0IA

Layout 2H 0l AtEot2 UL =2A2= 0l=, €2, R, &= 1cll) OtAIOF S HOH &2t

SZ2H Analog ¥ Mixed IC ZH 0 =82 ALY JACH FOHL ds= &S o= UL

Stream In / Out

< Z1&1.2 MyChip Station Pro Flow >



(1) LayEd Pro

LayEd Pro= Layout H&EJIZM MFZot) HuWst PolygonJ| B2l Graphical User InterfaceS
A
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Ct.

§§# LayEd Pro 2005 - [BFILTER]

-8 %]

Project  Cell Edit WYiew Create Operation  Instance  Verification  Option  Window  Help _8x
DEH SR ohesar ¥ B 6B Dk mEE

Project 2 X|[ BFILTER ‘ Layer X
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(2) MyDRC Pro

Layout & HE & = SHIZ2H ZHEIU=XNE ZHS06t= Tool2M Hierarchical Design Rule &
ME Sot: ruledil X 2= 2FE display =Lt Real Time DRCE MIS22ZM A2
Ruled 3= JHs5ICH £8 DRACULA™ 9 S80| T/ HEE HOIEIE D522 M3AJ Jtsdt

Ct.

(3) LayNet Pro

LayoutOl Al NetlistS F=Z=06t= Tool2M Hierarchical ERC rule CheckJt Jtsdt) SPICESRt
HSPICE format0l 9= NetlistS F5& 4 20 DRACULA™ 9t 20| ECh

(4) MyLVS Pro

Hierarchical Layout Netlist?t Schematic Netlist® Hlw Z46t= Tool2M CtEl SPICE Netlist
format (standard, SPICE, HSPICE, PSPICE)Z Xl &&tCt.

(5) CifGDS Pro

Industry standard(GDSII, CIF, DXF)E AE5t0 LSt @492 Layout dataE import, exportE
BHet & £ Q= Tool2 M industry standard2| DataE &S HESHCH L8 Layer or CellE AFE
Ao HEdo2 e 5tES 0 UL
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1.2. MyAnalog Station

MyAnalog Station2 Analog & Xt3
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FItst & MySPICEONIAM 2 3t= Analysi
Stol €0

£ &gt DataS t= nl

NetlistOll F=IJI2 28t LinesS
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(1) Schematic Editor

A& == Analog Library= A Schematic A& & 4 912" Symbol Editor2 SymbolS %
SOl AFEE & k. T A7 S aEste] AAlE 32 E ERC rule® FFsto] rule
ol 2Ii&l= ErrorE Displaysl=tt.

(2) Logic2SPICE

t}ekdk 2] o] SPICE Netlist (Standard SPICE, HSPICE, PSPICE)S #=3& 4 St}

(3) MySPICE

S

MySPICEE %3 3125 DC H2d A4, 3% 5, perform Fourier, noise, $i=F 3%
4 91+ analog simulatore] T}, MS Windowell 7] %3 GUIE A|-¥3}™ Berkeley SPICE =& A

718, 28 29 =(BSIM, BSIM2, BSIM3 Losy Trasmission Lines, MOS Level 6) #|-&-3}1L

=

okl X
Mo met

32

ay

(4) MyGPP

MyGPPE= MySPICEES & © #4st7] g4 st 918 &+ A, w3 A& 22 Function,

FFT(Fast Fourier Transform), Cursor 7]'s< A& 38t}

- CPU : Pentium2 Ol &H(Zl4) / Pentium-4 & &

-RAM : 128MB 0| &(=l4) /512MB #H&

-HDD : 50MB Ol &H(E|A)/2GB 0ig =2 AR

- OS : Windows 95 O] & (/&) /Windows2000 £= XP #&

L=



2. Tutorial &g =& & oAl

2.1.Tutorial &5 2&

QROMEOR & 4 UT= BCL [ BEOZ Schematich Layout®l &HES Hlw A LU
W& 0l SIY=X 2ZBHCE Schematicl AR El Layout, GDSITIZTIAI A8 o MA5H01 ICAH O O
ol 0I5HE

s=0 SH0l UL
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2.2.MyCAD Tutorial && &3&

L

(1) &3 2Z3 ItY & &3 43

® MyAnalog Station
i.  Library File : C:\MyCADPro\Library\MyAnalog ZH 0l U= Analog.lib0ilAd M=, &S0 2
st EE Cellg H&E
ii. Include File : C:\MyCADPro\Demo\IDS\MyCel\BSIM3 Model ZH0H M SCN4M_SUMB
SPICE BSIM3.txtIl2 Xl&, Spice SimulationA] NMOS2F PMOS2| J|2 model Al

2 (MOS modeldt Spice Netlist =& Al MOS2| =4&0| Z0t0F 8tCt)

@ MyChip Station Pro
i SCMOS_SCN4ME_SUBM.TEC : C:\MyCADPro\Demo\IDS\MyCell\Layout Ol X&, dl0l
Hol 2tst 222 3t CIASH 010 &8 E2E €40 U= WY
)

ii. Stipple.lst: C:\MyCADPro\Demo\IDS\MyCell\Layout 0l Al Hl=, &0/ <
e 222 HOoH == Y

i. SCMOS_SCN4ME_SUBM_DRC.rul :
C:\MyCADPro\Demo\IDS\MyCell\Layout\Layout\Verification Ruletil Al Hl&=, MyDRC
Prox-d2 28 MIY2Z A, EHE 2SS /s WY

iv. SCMOS_SCN4ME_SUBM_ERC.rul :
C:\MyCADPro\Demo\IDS\MyCell\Layout\Layout Verification Rule0l M XIS, LayNet

Pro, MyLVS Pro+=&= 28 WEZ A, Netlist =S I &JIH &X2 =20

&I

1]
o

V. Include File :

C:\MyCADPro\Demo\IDS\MyCel\BSIM3 Model ZH0lAl SCN4M_SUMB_SPICE
_BSIM3.ixtIt 2 HI S, Spice SimulationA] NMOS2F PMOS2| J|2 model M3
ote A

vi. SCMOS_SCN4ME_SUBMZS| It =2 VLS circuit /A2l MOSISAIHIA 2tE A 7=
OlCt. Transistor2l 3J|= (W/L)p = (2.4/0.4)m, (W/L)n = (1.2/0.4)mE At EtLH.
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¥ UM ASOH d A Al BOE <o <O82.3.(1)-1>1 20l MyCAD exampleZHE

Aot 220 ZH ool =SS E=0. o200 = WEsS2 fXle 7HOIXNN B2
Il BAIEHULCH
@& Technology file i ;Iglﬂ
File Edit ‘iew Favorites Tools  Help | -l'f'
@ Back - J - I’@: o ) Search [1:'“ Folders -
Address |7 CHMyCAD exampleilayouti Technology File j o
Sl x| Mame = I Size I Tvpe I Dake Modified |
Bl < Local Disk (C:) ;I ESCMOS_SCN‘?ME_SUBM.TEC 3KB TECFil= 8/18/2004 3:06 PM
ti-___.l Dcn:umer;ts and Settings STIPPLE.LST 3IKE LSTFile 3/27/2003 3:21 PM

[C2) Layout_Design
B 155 MyiCAD example =
E £ Layout
|53 SPICE file
] Technology: File
|53 verification file
= [5) Schematic
[C2) Library file
[ Myanalog
[C5) SPICE file
Bl [ MwiCADPro
I3 Bin
5} Data
= ) Demo
= I W

J| |

.
=

< JE2.3.(1)-1 &

g
2
e
0]
o
MUk
aQ
0z
0x
e
E
ne
0
ﬂ
-
0
Vv

m MyCAD exampleZ 4

—-Layout 24
* SPICE file Z: SCN4M_SUMB SPICE BSIM3.txt
» Technology file Z: SCMOS_SCN4ME_SUBM.TEC, STIPPLE.LST
« Verification file 2 : SCMOS_SCN4ME_SUBM_DRC.rul, SCMOS_SCN4ME_SUBM_ERC.rul

—Schematic 24

* Library Z0: C:\\MyCADPro\Library\MyAnalog ZH &2 SAt
* SPICE file Z: SCN4M_SUMB SPICE BSIM3.txt
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84213 H &

MyChip Stationol]| 4] A}-8-3}+= Technology 3} ojt}. AFEA= o] ud S ¢

* TEC ) . oo
st &gl grEolA WA AREE & STk
gholuelg] ztgdell AFE-3F Jayer fill i JHE T3 v Fddo|th ARE
*LST
A7y W7 7hs st
Design A4l 5% A Al L 7ol He= 3dS v gt
DRC.rul
MyDRC Pro 23] A] o] 3td& 7|Eo 2 3] ruled A& 3ttt
*rul AN o7 A3 A 32 Netlist 73] =23 Devices3} net A1
ERC.rul | & 7F#A]3L Qlt}. LayNetPro AFEA] o] A& 7|=o =2 3o Ruled] A&
Ela=
. SPICE @Hj o] Netlist 7= A 23 A=, 3z A4 HARE =L 3
*.Cir, *.spc
= Fdoltk
4 MyLVSPro 23 % Layout¥} Schematice] Wl 223 AWE i )
*.dis o
+ 394 =E Discrepancy W& &1 o+ Utk
.. SPICE Simulationol] A}-8-% model parameters il & v olt},
inc

MyCAD Tutorial*| 4] = TSMC 0.35um3 % model parameter#l| & gt}
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=

Schematic & H 2t Layout &HE GStH Ol JHXl M0 MAT =0 MIYS A2 sy &
S g &
schematic | Schematic 473 & o inv Ztje =%
symbol | symbol A3 o inv el THEoH
MyAna]og netlist Netlist "%‘%Oﬂ '?l’?l’ X3E7]' %Z_] Y’J['?z]
Station * mdc Schematic 2! 3 7}
* lib A F MEGHH Myf= F20HY
* log Simulation A] A3 errord A A E Hal Y= 9
layout.1 A0lAM BHE dlolot= dIolE
drc_bin.1 |DRC =&Z1t° 2@FE 1 JUA2H Ol HE2E M3
DRC =adZo @RE Y1 U2 HAENI Aoz @
drc.1
Tl LME B29| XY MHEE HZ2
Extraction =&#Z ) MAZA 20020l €10 U= LAt A
extract.1 24 ALENO| 2B R A=
i ABH A AH ; ; e e
Station Pro devshape.1 Extraction ==& 21t MJ|0{, LayEd Prolil M Find Device S &=
Solff diolote AuA ole AXE S £ Us FEMS
Extraction =321 Oz AXHZE UHEN 28 F2E €1
netshape.l _
A= It
erc_binl |ERC #=&Z1E g1 U= It
_ LVS a2 AHME D HOI0tR0l LXIGHA &2 280 &
Ilvs_bin.1 I
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2.3.Inverter & |

(1) Inverter Schematic & |

A& > T2 78 5 MyCAD Pro 2005 - Schematic Editor for MyAnalogE &l & Al21C}.

=4 MyCAD Schematic Editor ¥6.3

Eile Wiew Tools windn_w Help : I
ted|(@gn ot mes B2 ||leasa||f=E
==l

{28 MyCAD Design Manager

[ 2007 N8 $71 8¢9

For Help, press F1 [ | l_ UM v

< & 2.3.(1)-2 Schematic Editor >

@ Library 44

i. New Folder
Menu OlA T (File) > M ClXCI(New Design Context) & &4
0l M C:\MyCAD example\SchematicOl M Z 2Work FolderE Ct=Ct.

New Design Context

o

NewDesignContent T k|
Save in: Ib Schematic ﬂ @-. I::F E9-

| iLibrary File
|3 SPICE file

File name: | Open I
Save as lype: IDesign Contest Files (% mdc) ﬂ Cancel |

< & 2.3.(1)-3 New Design Context >
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ii.  New Library file
MDC file (MyCAD Design

Work FolderE StE = M2 0IE=2 Inverter2 & GHECH.
Context)2 =X Libraryfile & MAECH SEXNHES M2l As2z t=0 & CH

New Design Context b ﬂll

Save in:l@work j = cF B2~

File name: IImrerter Save I

Cancel

Save az type: IDesign Context Files [*.mdc) j

< O& 23.(1)-4 AHDY DHSI|>

x = Mz2 zlolgeiels osA

o
ro

=

(OK)2 =29 Library fileOl 2tS O &ICH.

schematic Editor x|
L) "-n., Create Mew Library ?

(] 4 Cancel |

< 1&g 2.3.(1)-5 Library &>
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New Cell & View

Menu OIA Or(File) > &/F HSI|(New) &=

Ol & OIE0 InvE M1 7/ 0lS0l SchematicE & &5t

5 AR

b

A A (Cell/View Creation) &

Cell/¥iew Creation i _5]
Libwary Hame: I Irverter |
----- £ |rwerter
Cell Marme: ||VW oK |
Wiew Mame: Ischematic j Cancel |

A A (Cell/View Creation) &0 &0l

=4 MyCAD Schematic Editor ¥6.3

File Edit Wiew Add Shape Layout Tools MWindow Help

D@ @R 2cs=rE CE |

SET

[#-{11 MyCAD Design Manager

k=13

For Help, press F1

< J8 23.(1)-7 &
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2 AXE S 20 MenullA T (File) > 2t0IE
Library2 0| =Ct. Reserved LibraryZ 2|

= otH Add
&L

JE

I

un

s
frand

nx

ciel FIHA NI (Add/Remove Library)E
AnalogE &85t S0 U= LEE 3
— Reserved Libramy
Analog

— User Libram
Add Remove
C:hMuCAD examplehSchematichwork \Mnverter lib

0k | CAMCEL |

< &g 2.3.(1)-8 Add Library>

tol

iv. Add Library
MyAnalog StationOl Al X33t

I

(OK)2 29 Analog LibraryJt Z=Jt=!CF,

Add Library#& 2| &0l
=4 MyCAD Schematic Editor ¥6.3

File Edit view add Shape Lawout Tools dindow He

DeH Sk o= (B

o

@ Analog

< 08 2.3.(1)-9 == 2rol=zl >
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Reserved Library0il Analogdt 812%™ User Library2l FIHAAd)E =& = C:\MyCAD

A

example\Schematic\Library\MyAnalog\Analog.libE &&iot] ZI|(Open)E FEC

Loak in; | 3 Mybnalag x| @ £ ER-
ChRes o [CwaFFm
[L2)5WITCH [CvDC [CywsIn
[CTLINE IC)voD [ EFMR
PSCHOTTEY  [CIVAC [)vERP =] 2nalog.lib
Cwce [C)VPULSE

Cvccs [P
[+]

File name: IAnaIDg.Iib Open I
Files of type: ILit.rary Files [7.lib] j Cancel |

< 1&g 2.3.(1)-10 Analog Library file >

Add LibraryZ 0l A E0I(OK)E& *Z29 Analog LibraryJt Z=IHeICH

hadeeary x

— Reserved Librany

o le

— U=er Library

Add I Hemu:uvel

CAMuCAD exampletSchematichLibram file\Mpdnaloghdnalog. lib
C:AMpCADProbLibranssMudnaloghdnalog ib

0k, | CAMCEL |

< & 2.3.(1)-11 Analog Library =J} >
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@ Schematic & H|

i.  Symbol/t4
InverterE &H|ot=0 & 28 symbol(NMOS, PMOS, CAP, VDD, GND, VPULSE)S=
Analog LibraryOl 4 20 A Schematic& 0l ==Ch.

=4 MyCAD Schematic Editor ¥6.3 - [Inverter/Inv/schematic] R _1gf =1
J@Eile Edit Wew Add Shape Layout Took Windaw Help = ﬁ'lﬂ‘
[Dzd|@pzcs ez |oE|e |leasa||s==]

zix] =
EN:Q Analog :l

|
En
O
2 =
1AC
£ | |
iR 4< f=
B mo L
IPULSE
2 e
= g
: o
i
o
A

BB Py
B nscHOTTRY
B nscr ]

PIFET — 8
& % L = |y v
For Help, press F1 k=0 lw =60 BLIM 2

< 1% 2.3.(1)-12 Symbol =21227| >

ZQRs 2E symbol2 Z20 A InverterE 20| <IoH XtelE BHXISHCE
LB LEQ OIREEE= Objectbarfild 20 ==Lt

=4 MyCAD Schematic Editor ¥6.3 - [Inverter/Iny/schematic] -0l x|

J@Eﬂe Edit Yiew Add Shape Lawout Tools Window Help = ﬂ|ﬂ|

DEu|@k|locsaneBe| ¢ ||easal|s =4
x| =
SR HCAD Design Manager B
=2 Inwerter
£ v Voo
E--%a
=3 cae
-3 cocs
B covs

B |

3

i

]

L

=3 G i fere
-3 1ac ”-% E} &
-~
=

i

5]

-

A

=38 1o
BB Ep
-2 N
=3 1PuLse .| NMOS fo ,
=3 PwL nns =—| T%
% i YPULSE

Bh nesim —

Bh norope

B noFeT

BB nmvES GND
Bh nmos
[N

BB MSCHOTTEY

- NSCR

-3 MZEMER i
Bz | 7 | _.|—|
Far Help, press F1 [x =388 [y=-15 [ o v

8 2.3.(1)-13 symbol Xl >

IND - ouTn

N
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& ¢&sH|

Symbol2| net pointtil

=01l

0

Z0 A CHE symbol@ net pointOll &

”@gne Bl e e e

3 MyCAD Schematic Editor ¥6.3 - [Inverter;/Inv,/schematic]

pze|ag|ccssns e 2 ||leaza o=a]

=izl

(=423 MyCAD Design Manager A
E- Inverter
B 1w
=3 Analog
- cop
B cccs
=B covs
=B anp
B 18C
B e
B E2P

B =i
-E nBsmM
- NDICDE
B naFer
B nmEs

BB NSCHOTTEY
BB NscR

B NZENER
B pesIM
-8 FoIODE
=B PIFET

B prES

BB pmos
-8 PR

B PSCHOTTKY
B pscr
- PZENER

BB RES

o cunTou

For Help, press F1

PMO

.

o

i

k=77

=153

w4

< e

2F
=

2.3.(1)-14 symbol2t2] & A& >

symbol2 HZSI0 Inverters| 22 24 AlI2!C.

yCAD Schematic Editor ¥6.3 - [Inverter,/Inv/schematic]

J@ File Edit Wiew Add Shape Lavout Tools Window Help

=101 x]

18] x]

Ay =

DeE|@R |2zt 2re BE|? |Lasalls=]8]

(=423 MyCAD Design Manager = C=
E@ Inverker LB
E@ I oD vy

hierarchy o
* =
! b
PMOS

4=

&

ND ———— Bou 7

o MMOS o ~

i T% a

WRULSE O

™

A
S GND |

B NsCHOTTKY | 4 | f
For Help, press F1 lx=291 =45 ’_WI__A
< 1€ 2.3.(1)-15 Inverter 2|2% >
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e AZAl = AL

0

4

a) Symboldt Symbol € & A&

£ H&oGtH =0{0F 8tCt.

o

% GICh Symbolll symbol AIOl= BIEAl &2

FMOS
il oS |
O0— —a
NMOB}
NMOS o =
% % i
Right Wrong

< 02 2.3.(1)-16 SHZ & o >

by =Eo LCEOF ¢ZE Mols <0l MIl=0 MIIX $pAS B3R HZHA @

NMOS NMOS

b AL b -

YRLLSE VPULSE

N GND S GND

Right Wrong

< J8 2.3.(1)-17 UX&E >
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c) UWIEZE(Net Mode)

d2 HZE O M= YEHEO otLi2 MenullM FIHAdd) © Ul E 2= (Net Mode)
VS

e
|@ File Edit “iew |add Shape Layout Tools Wi

Figure g

J O = i3 | Eh Port 3 r_%
E@ Analog MEt Made l_

E@ CAP | s
E@ i Swmbal,. =]
E@ CCYS il

< 1& 23.(1)-18 Net Mode &% >

ANRES 22510 1SN 42 J2I0 ISANSHE &8 2202 was
Matg 4 UCHL M HFS TY Me 2Us NURNA 0IS$A RSHE H2220R

<11¥g 2.3.(1)-19 Net ModeZ & -12[J| >

HEZ2E(Node Mode)E E2E M= MenulllAM =IJHAdd) > UIEZ2E(Net Mode)E
ChAl SE4SH A G MIGHOF SHCH.

26



ii. Symbol &4 &3
HBE symboltfles 40! IR QUCH Simulation2 ot AdiA = 01 B2 S HollF
O10F StCH.

PMOSS| symbole ES2= HE 2&6tH Instance& 0 =Ct.

nstance x|

Instance Property I Properties I

Instance Mame : | taods IV,-'.‘-.LLIE oMLY j
— Describer
Library : I.-’-'malog Browszer ... |
Cell: IPMDS
Simulation Model: Ischematic j

— Comment
: e ! . Colar... |
Instance iz a schematic object reprezenting symbol.

You can chooze any sumbaol from the libram or make
wour own zymbol with zymbol editar,

Reset |

QK I Cancel Lpply Help |

< & 2.3.(1)-20 Instance &8 & >

= A (Properties)lll =€ &Eiot0

nstance x|

Instance Property  Properties |

ORDER = MODELY L= ‘W= AD= 45= PD=P5 Mode |BE|TH vI
FPORDER = MODELE L="w=2A0=A5=FD=F :

HORDER = MODEL$ L="w'= AD=A5=PD=F Height |15

PREFI =M

I:IDEL=F'MEIS Alignment | TopLEFT -

W =

AD = Add | Ehangel Delete |
A5 =

ng [™ &pply to all objscts

MRLD =

MRS =

OFF =

IC=

(] I Cancel | Aoply Help

< 18 2.3.(1)-21 Instance =& >
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22l
=

I 254 4= & (Edit Property Item) 20| £CF

,_
I
o
o
1]
iy
ol

x
Name |
Yalue |n.4q
Mode [BOTH -]
E?:T;ht Alignment
[15 [TOP-LEFT [ Carcel_|

< 08 2.3.(1)-22 Instance =438t 2= >

AU2Z 0.4uE 21 Eol(0OK)E FEL0.

ol2t &2 U2z PMOS ( L=0.4u, W=2.4u, AD-AS=2.64p, PD-PS=4.6u ), NMOS ( L=0.4u,
W=1.2u, AD-AS =1.32p, PD-PS=3.4u ), CAP ( VALUE=0.1p ) VPULSE ( V1=0, V2=5, TD=20n,
TR=2n, TF=2n, PW=48n, PER=100n )2| gt EHEC}.

%£44Y - MOS ( MODEL — Model Name, L - Length, W - Width, AD-AS — Drain, source
diffusion area, PD-PS — Drain, source diffusion periphery, NRD-NRS — Drain, source diffusion
resistor squares ), VPULSE (V1 - =J|g{(t=02 [H),V2- EA A= S &, TD — XIHAIZH
TR— &SA2H TF - St2AIZ2HLPW - BA = PER- EA F)| S LIEFHTH)

A0 2==H ME S

iv. Symbol 44
MenuOil Al &=+(Tools) > &2 BtEDJ|(Make Symbol)E 1 45t

Generate Symbol x|

Symbal Title
=
Forts
| rker-port Gap K.

E <]

Cance|

< 19 2.3.(1)-23 symbol M & >
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I

2I(OK)2 529 Inverter symbolO| 2t= 0 &ICH.

=4 My CAD Schematic Editor ¥6.3 - [Inverkt

==

BB File Edit Yiew Add Shape Layout Tc

DS E SR |9 &8
]
EI% MyCAD Design Manager =
EIQEl Inverter
- E-BR I

e hierarchy
-3 schematic

< 8 2.3.(1)-24 symbol &S0l >

o

Design Manager Window?2| Inv2 2| symbolE = 2&5tH J|I2 A=220| =0t

=AMyCAD Schematic Editor ¥6.3 - [Inverter/Iny/symbaol] & |EI|5|

@Eile Edit Wiew Add Shape Lawout Tools ‘window Help -|ﬁ'|5||

Deda@n(ocspeg |[Ee|e |leasalls=]5a]

i =l |
(=123 MyCAD Design Manager =
E@ Inverter
E@ Inv
i hierarchy

schematic

= AP
=Bl cocs
=B covs I nv
=B o
= B 1ac - = |NO ouTO —=
-3 IDC
N i
-3 D
-3 PULSE
- 1P
- B 15FFM
=B 151N
=B NBSIM
- [ZH NDIODE
=B MIFET
-3 NMES

=-E NMos =
B PN x| 4] | v
For Help, press FL [x=-103 [y =-47 LM v

|» Jons e TT1 83|

< 18 2.3.(1)-25 symbol 2 >
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0 2= eIt €10 U= Inverter symbol222 2 BHE2 L (BHR XA 20t &2 GICH

=4 MyCAD Schematic Editor ¥6.3 - [Inverter/Inv/symbaol] 4 |EI|1|
@Eile Edit Wew Add Shape Layout Tools Window Help ;li'lq
Ded|gn|ocrsmns|Eee |leasalls=]a]

E& My CAD Design Manager = B
EN:Q Inverter L
E@ Inw
hierarchy i

schematic =4

b=

|4.;.

Inv >

o~

= B— |NO ouTo — = @

|

o

=

A

: =l 1 _>l_I

Far Help, press F1 =45 ly =51 [ e i

< 8 2.3.(1)-26 symbol 22 BtRI| >

Object Toolbare] 8220 22 B0 &2LY.

MyCAD Schematic Editor ¥6.3 - [Inverter/Inv/symbol] - |EI|1|

@Eile Edit View Add Shape Layvout Tools Window Help _|ﬁ||5||

DEH| SR 2csmes B2 ||leadal=~8]
=l

L

|» Jon/ ve TTL 099

[E1-423 My CAD Design Manager
EN:Q Irverter
E@ Inv
: hierarchy
; 2] schematic

Inv
b E— |NO OouTOo —=H

B IDc

&-EB Exp
ERE B
-3 IPULSE
B

- NDIoDE
- MIFET
&3 NMES
e e =
e3e Gl . 2
Faor Help, press F1 =58 ly=-35 [ a2

< 8 2.3.(1)-27 symbol 22 BtRI| >
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Inverter Symbol 2& = St=CH.

=4 MyCAD Schematic Editor ¥6.3 - [Inverter/Invy/symbol] i |EI|1|

@Eile Edit Wiew Add Shape Layout Tools Window Help _|ﬁ||1||

Ded|sR|scsmee|m®|?||leasalls=s]
=l RE=

=423 My CAD Design Manager
EN:Q Inverter
E@ Inv
[E hierarchy
! schematic

8 symbal
-4 Analog

INO ouTo

- G
B3 1aC — B I nv
ERE Qi
=-EB Exp
B

> 200/ V8 TTL 00F

--@ MOIODE
=-BR MIFET
=B NMES

=-E NMOS =
-3 nPn =[x | »
For Help, press F1 |x =0 |y = MM i

< 8 2.3.(1)-28 symbol 22 BtRI| >

o
0x
ro
Ul
beul
04
rol
O
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Schematic 23

i ERC (Electric Design Rule Check)

Schematic

(Check all warnings)

i.
220 S Kt

SHAIXE

- (=)
P

2o RUHRY 2= 2LF EQl(Check all errors)

[heccarar

1) MenulllAl ==*(Tools) > 3l 22 &(Check Circuit) &

L=

= O

— Enors

~
v
~
v
i
™
v
i
i
~
~
i

Irevalid net/bus name
Met disconnect
Bus has ho name
Invalid bug width
Irvalid net index
Buiz size mismatch
Short

Flaating input
In-port disconnect
Part mismatch
Port duplicate

Met Input(l]

ot

Check all errors |

—Warnings
Check all warnings |
¥ Dut-port discorinect
¥ Symbol not found
¥ Met Feedbac(k)
¥ Floating output

EH

-/

=

= T2

Ct,

d100 =2

A
(=]

=S =
= T

ALAIZ (BeGin)

=ox]
| Close |

Bebin | Finshi) |

Electrical Fule Checking...

<< | bd

0 Errorfs], 0 arning(z)

Error & Warning

=
(=]

< ]

2.3.(1)-29 Schematic ERC & &

2USHHE LIAIXIDOE =L

H

Check circuit

Erors

¥ Invalid net/bus name
¥ Met disconnect
¥ Bus has no name
V' Invalid bus width
¥ Invalid net indes
[V Bus size mismatch
¥ Shart

¥ Floating input

¥ In-part disconnect
¥ Part mismatch

¥ Port duplicate

v Met Inputd)

=15

¥y | Close |

Bebin | Fiishi) |

<% |

Check all errors |

—warnings

Check all wamings |
v Out-port disconnect
¥ Symbol not found
¥ Met Feedbac(k)
¥ Floating output

Electrical Rule Checking..
Error: Net disconnect

1 Enoils). 0% amingls]

ni

< 12 2.3.(1)-30 LEMHAIX

L

fob

e

>

J
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@

Netlist It == (Logic2SPICE)

New Folder

i
Context File : IE:'\M}ID’-\D example\Schematic\work\lnvj = Browse... |
Library : IInverter j
Cell: IInv j
Reszult File ; I n Browse. . |

Inchude File : I

V Bun | Wiew | x Qlosel Option... |

j = Bmﬂse...l

=

.

< 12! 2.3.(1)-31 Logic2SPICE & >

Logic2SPICEZ 0l M Result Filel 2EZ0|

\Schematic 0l output folderE BH=Ct.

o
PN

= BrowseE & EHSHCE,

Save in: I I Schematic

| TiLibrary file
|3 SPICE file
| hwork

File narme: |

Open I

Save as twpe: ISpice Fesult File [ cir" spc)

j Cancel |

A

< & 2.3.(1)-32 Schematic Netlist I+ &I =4 2t

33

Jl >

un

=2
Menu Ol Al &= (Tools) 2 SPICE W ECIAE WEUII(SPICE Netlist Translator) &4 StC}.

C:\MyCAD example



ii. New File
Output foldertl Lt 0lS InverterE Ct=1 X &(Save)stLt.

savens 2]

Save |n|_7 output j i £% -

File name: Iinverter.ciri Save I
Save az type: ISpice Result File [".cir”. spc] j Cancel |
A

<& 2.3.(1)-33 Schematic Netlist 4 & T2 X& >

iii. Option
Logic2SPICEZt 2| OptionS & Ei5tH Netlist Formatl| &3 (Spice3, HSpice, PSpice)E & &

= 5t

2 A1 Structure (Flat, Hierarchica)/& *&2& = UL}

option X
— Metlist Farmat—; — Shuchure ——
¥ Spice 3 ¥ Flat
™ HSpice " Hierarchical
" PSpice
Ok Canizel

< 18 2.3.(1)-34 Option & X >

Simulation2 ot ™ PMOS2 NMOS2| model0| A0 0F StCt. PMOS2F NMOSZ2| &I & Ql
S42 UEtW = parametergi2 E0HS2Z M Jote 22 22 = UCL

o=

iv. Include File E&t
C:\MyCAD example\Schematic\spice filedil U= SCN4M_SUMB SPICE BSIM3.txt OIS

Logic2SPICE 2| Include FileOll & Al2ICt

34



=
=2

V. Netlist =
RUNZ &I PMOS, NMOS model0| E& & Netlistdl ===ICF.

R
Context File : IE:\M_I,ICAD example\Schematic'\work‘\lnvj = Browsze. . |

Library | |hverter _'J

Cel [in =]
Result File : IyCAD examplehSchematichoutputhiryerter. cir H Ergwse...l

Include File : [C:\MyCAD example\Schematic\SPICE fil x| & BfDﬂSB---l
V Bun | | x ansel Optich... |

Design Contest File: C:\MyCAD exampletS chematiciwaork Mnverter. mdo ;I
Library Marne: [nverter

Cell Name: lny

Spice Fesult File: C:\MyCAD examplet5 chematichoutputsinverter. ci

Include File: C:\MyCAD examplehSchematichSPICE fle\SCH4M_SUME S

Translating...

Processing ingtance 12' of leaf cell WMOS'.
Processing instance 13" of leal cell 'CAP'...
Processing instance |6 of leaf cell “PULSE'. .
Processing ingtance 19 of leaf cell PMOS"..
Total 4 cells estracted.

Tranzlation completed.

w
4| | 3

< 18 2.3.(1)-35 Schematic Netlist =& >

Logic2SPICEZ 2| ViewE &EictH 24 & InvertercirltZ =S 2 = UL
Netlist == Al EBtEAl Include It E FFot= A2 OtLICH Include It E &

=
= simulationS &S AIJ|J] ?of 22t HHL =0ICH LVSUHAE includellt 2

%S 202 Him & % UCh
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#Netlist files 2= 282 S0 &0

e R
File Edt Format View Help
O I —
b Myanalog w7.1 SPICE netlist generator T
w Cell Mame :: Inv » A 32 A
u Flatten Extraction for Eerkely SPICE 3 »AlS = AR
i Generated Date :: 2006/1/5 16:24.46
HHHHHH HHHHHHHHH R R E RN —
LGLOBAL INMO QUTO =) =
.GLOBAL GND wDD » Globaldr=A el
B R R T R T R R R R R R R R R
MT_I2 OUTO INO GMD GND MMOS L=0.4U Ww=1.2U AD=1.32P AS=1.32P PD=3.4U P5=3.40
CT_I3 OUTO GND 0.1P
WT_I6 INQ GND PULSE € O 5§ 20N 2M 2M 48N 100N D
MT_I5 VDD ING OUTO VDD PMOS L=0.4U W=2.41 AD=Z.64P AS=2.64P PD=4.6U P5=4.6U pan o
HHHHHHHHHHHHH HHHHHHH N HHHH RN HHHHH N HHHHHH R HHEHHH R RN RN . - Symbol"]
DD DD O DC 5 >
VSS GND 0 DC 0 A AXHY
HHHHHHHHHHHHHHH R R R E RN NN =0
VI7_vDD_vDD 17_wDD VDD DC 0
WIG_MH_GND T6_NN GND DC O
R R R R R R T R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R TR R R
TR R TR OO OO R
H TSMC 0352P4M
* SPICE BSIM3 WERSION 3.1 PARAMETERS
% spICE 35 Level 8, Star-HSPICE Level 49, UTMOST Level 8
LMODEL MMOS MMOS LEVEL = 49
+VERSION = 3.1 THOM = 27 TOX = 7.6E-9
+>1 = 1E-7 MCH = 2.3579E17 WTHO = 0.5027514 Mos
+R1 = 0. 53598593 K2 = 0.0258172 K3 = 24.6606744 .
+K3EB = 1.4055348 Wi = 5.3553404E-8 ML = 2.404522E-9 »
+0VvTOW = 0 DvTlw = 0 DVTZ2W = parameta
+OWT O = =-0.120252 DwTl = 3.08458BE-3 DwT2 = 0.470688
+10 = 417.425254 ua = -1.40534E-13 UE = 1.355832E-18
+LIC = 2.09308/8E-11 VSAT = 1.208882E5 AQ = 0,59319%14a
+AGS = 0.1686015 BO = 1.2B88356E-6 Bl = SE-6
+RETA = 0.01l05708 Al =0 A2 =1 d
Kl 22
< 18 2.3.(1)-36 ==& Schematic Netlist £7| >
2etdEol HAA =M= U3 20
KQUABEAQIE> <+ EXK-LCE> [ H]<value> =0F 1A LEE 2018 4 QT

HE =M MOSe &=
Mxxx ND NG NS NB E22€H < L=Value > <W=Value> <AD=Value> <AS=Value>
<PD=Value> <PS=Value>

ND : Drain Node

NG : Gate Node

NS : Source Node

NB : Bulk(Substrate) Node

MNAME : XI& & 24
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® Simulation

i.  MySPICE
MyCAD Pro 2005-> MySPICEZ &84 A|2IC}.

[Eimyspice Y | = .|
File Edit Search Wiew Format Options  Analysis  Postprocessor  Window Help: .
D|2||| &|%|@| &| sc[oc|tE| n |or|rz|1r|R| 2|

ntitled

. == x
Tntitled circuit Al

< 1@ 2.3.(1)-37 MySPICE &!

02
0
\Y

Menu Ol File > Open&l& = C:\MyCAD exampleWSchematic\output®l Inverter.cir I+ 2
HEISH) FI|(Open)E S=EL.

Look in: IE) autput j - Iﬂ( '

inverter,cir

Iy Documents

wr

g Computer

.

File name: Iinverter. cir j o i:en I
Files of type: [ Circuit Files(* cir = Cancel |

< & 2.3.(1)-38 Schematic Netlist File £2127| >
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m 44

n <

=101

File Edit Search Wiew Format Options Analysis Postprocessor  Window Help

| | | éé|h|g| _| AClDClTEl N|0P|PZ|TF|TR| _|

LR R R R R R R ]

* Myinalog V7.1 SPICE netlist generator
w Cell Name :: Inv

* Flatten Extraction for Berkely SPICE 3
* Generated Date :: ZO006/1/6 9:46.21

o o o ol o o o o ol o i o o o o o o o o

.GLOEAL INO OUTO

.GLOBAL GND VDD

R R R AR R R R AR R R R R AR R AR R AR R AR AR AR AR

MT Iz OUTO INO GND GND NNOS L=0.4U W=1.2U AD=1.32F AS=1.32F PD=3.4U P5=3.4U
CT I3 OUTO GND O0.1F

VT_I6 INO GND PULSE ( O 5 20N 2N zN 48N 100N |

MT_I5 ¥DD INO OUTO VDD PNOS L=0.4U W=2.4U AD=2.64F AS=2.64F PD=4.6U PS=4.60
o o o ol o o o o ol o i o o o o o o o o

VDD ¥DD O DC 5

V33 GND 0 DC O

L L L LT T T T R S T T T T T

VI7_¥DD_¥DD I7_VDD VDD DC O

VI6_NN_GND I6_NN GND DC O

R e R R R R R
e R
* T3NC 035ZP4M

* SPICE BSIM3 VERSICH 3.1 PARAMETERS

* SPICE 3f5 Level &, 3tar-HSPICE Level 49, UTHMOST Level S

-MODEL NMOI NMOS | LEVEL = 49 =
| jamreon o rnrar — am e e "
File Format: Standard SFICE [Ln 22, Col15

3 2.3.(1)-39 =22 Schematic Netlist 20|

Simulation2 & AI9|J] i = PMOS, NMOS model parametergt <0l Al2t22t2 &l
Ct. & 2.3.(1)-33 OlA= 1nsOlA 200nshtXl R2t2 Holl AHAII|I] fof CHS
£ YOoFACH 2242 AIBX o2 B A0l IS0t

o
o

=
0

.TRAN 1ns 200ns

File Edit Search Yiew Format Options Analysis Postprocessor  Window Help

=3 | | %|e=|@| & ac|pe|1E| v |or|pz|1F|TR| 2|

7]
l
* Myinalog W7.1 SPICE netlist generator
*
*
*

Cell MNamwe :: Inv
Flatten Extraction for Berkely SPICE 3
Generated Date :: ZO06/1/6 9:46.21
o o o o o o o o o o o o o o i o o o o o o o
.GLOEAL INO OUTO
.GLOEAL GND VDD
o o o o o o o o o o o o o o i o o o o o o o
NT Iz OUTO INO GND GND NMOS L=0.47 W=1.2U AD=1.32F A%=1.32F PD=3.4U PS=3.40
CT_I3 OUTO GHND 0.1P
VT _I6 INO GMND PULSE ( O 5 Z0ON 2N ZN 48N 100N |
MT IS5 VDD INO OUTO VDD PMNOS L=0.4U W=2.4UT AD=Z.64F A%=Z.64F PD=4.6U P53=4.60
o o o o o o o o o o o o o o o o o o o o o o o
VDD VDD O DC 5
V33 GND 0 DC O
o o o o o o o o o o o o o o i o o o o o o o
VI7_VDD VDD I7_VDD VDD DC O
VIG NN GND I&6 MW GND DC O

R R R R R R R R R R R R R R A R A R R R R AR R A R R 2]
LR R R R X R R R R A R R R AR A R R R AR R AR R R ]

.TRAN 1ns Z00ns

* TSMC 0352ZP4H
* SPICE BESIM3 VERSION 3.1 PARAMETERS

A4

File Farmat: Standard SPICE

< 07 23.1)-40 At 72F 87 WSFI >
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Menu Ol Al Analysis > Run Standard Spice File4 &4 tC}.

Select Yariables To Plok [

Before AlM-Spice can perfarm the requested analyzis, you should select one
or more circuit variables to plot during simulation. Pleaze complete the fields
below and prezz DK, Then chooze the command "Start Simulation from the

Cattral menu.

Yariables in circuit [select one or mare]:

Time [time) a :
w[outd] [voltage] HE Dgiei Cancel |
w[ind] [voltage] = W agnitude

v[gnd] [vaoltage)

w[wdd) [voltage]
w([iv_wdd) [voltage]
w[i6_nn] [valtage)
iwiB_rn_gnd] [current)
ifvi?_wdd_wdd] [current)

) Phase
[T DB Scale

j ' iz Format.. |

Speed search:
| [ Do not show in the future

X|

Select Yariables To Plot

R

x|

Before AlM-Spice can perform the requested analysiz, you should select one
or more circuit variables bo plot during simulation. Pleaze complete the fields
below and prezz OK. Then chooze the command "'Start Simulation' from the
Control menu.

Wariables in circuit [zelect one or mare]:

oK |
e

A Options Cancel
0] [voltage] ) Wagrittde
w[gnd] [vaoltage
wwdd] [voltage] £ Priase
Y[i7_wdd) [voltage] [T DE Seale

w(i6_rin] [woltage]
i(wiE_nn_and) [current)
i[wi¥_wdd_wdd) [current)

hd ' duis Formnat,.. |

Speed zeanch;
I ™ Do not show in the future

< & 2.3.(1)-41 Select Variables To Plot >

Select Variables To PlotZ0lAl &dt= &

HE5t) OKE +ELh

nE

< 8 2.3.(1)-42 v[outQ], v[inO]& & >

M

(B4

B4 5HCE. v[outO][voltage], v[inO][voltage] S

OtcHet 2= JEO0A Menu OlAl Control - Start SimulationE & &1 5tCH.
E=iMySpice I [m] [P
Flle Edt View Contral Format Window Help
bl gl 80| &l o 2
=]

; myjoutl) @vind)] [¥]

4

Bl

10

000 IU[il]n 15I]I|]n 20000
Time [sec]
| Transient &nalysis
< 12 2.3.(1)-43 MySPICE &3 =t >
1ol O80A Od8 2.3.(1)-36 822 stHMEE ot o= AMOl= MenuiconE0ll A ExitH
sg zesie g



Simulation StatisticsZ 0l A &EHE =0IotD OKE +ELh
x|
Total number of iterations: 334
Murmber of iterations for frangient analysis: 328
Tatal number of timepointz: 132
Mumber of timepointz accepted: 141
MHumber of timepointz rejected: 11
Tatal analysis time: 103 sec
Tranzient analyziz time; 104 zec
Time zpent in device loading: 003 zec
Time gpent in L-U decomposition; 0zec
0 zec
0zec

Time spent in matris zolving:

Time zpent in tranzient L-U decompositian:

Time spent in transient matrix salving:

zec

< & 2.3.(1)-44 Simulation Statistics >

i. 24t =ol
£ MySpice i | Ellﬂ
File Edit Yiew Control Format Window Help
& o Ql 2|
## vl{outD) ¥(in0) = Dlil
my{outl) @v(ind] [V]
40+
304
204
14
0.0 T T T
(.l 5. 100.0n 1500 2000
Tite [sec]
|—§mu|at\on Done
< & 2.3.(1)-45 Simulation Z 1t &0l >
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Jo
o
IJ
&

K

OJIM Y= Voltage2t X= Time0l D2 88322 ZIHJUAN &

Menu Ol Al Format = Auto ScaleS & EHSHC},

i
I
o

=i MySpice 2 |E||1|
File Edit Wiew Control Format Window Help
o 7 8ol = 2
& v(outn) ¥(inD) 18l x|
" my(outl) @v(ind) [V]
50
4
3
2
10
i}
-10 . . . ; . . . - - - - -
000 50.0n 100.0n 150.0n 20000
Titne [sec)
ﬁmqlatlon Done: [

< 18 2.3.(1)-46 Simulation Z 10l CHS&t Auto Scale >
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CAPEISHOl HE
Cap=0

I
S

i viout0) v(in0)

o my{outl] @viind] [V]

=1olx]

-1

0.l

Titne [sec)

T T T T T T T T
5.0n 100.0n 1500

200

Cap=0.1p

< 08 23.(1)-47Cap=02 O Z1t >

& v{out0}) ¥{in0})

- my(outd] @v(ind] [¥]

=lofx|

40+

30

a0

-10

(100

T T T T T T T T
500 100.0n 150,
Titne [sec)

200.0n

<

8 2.3.(1)-48 Cap=0.1p2 W Z 1t
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® Cap=1p

. Byjoutl) @v(ind) [V]

& v{outD) v{in0) .

=10l x|

5000

T
1000
Time [sec]

T
15000

2000

< 1% 23.(1)-49Cap=1p2 O Z1 >

® Cap=10p

&8 v{outD) v(in0)

i myfoutl] @viind) [V]

=10l x|

G0l

T
10000
Time [sec]

20000

< 18 23.(1)-50 Cap=10p2 0§ Z 1t >
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(2) Inverter Layout &3

AlE > T2 78 5 MyCAD Pro2005 - LayEd Pro (Layout Editor)E & & A|2!Ct.

=2o

S Projeck  Cell  Edit  Miew Create  Operation  Instance  Werification thion Window  Help

Ned SRk iR o fenne WAy  M-¥H B 083 90 et

[Project 7 x| Layer ax
E# Empty Project AS NS

w1 Cells -
-1 Libraries k] i

[ JLisk | P Hisrarchy |

Cammand o x

> Load fant file: 'C:AMyCAD Pro\datalmychipidefault mtf

> Load shorcutfile: 'CvivCADProld atalmychiplshorcutpro key!

Ready Jlo o, [l

< 8 2.3.(2)-1 LayEd Pro &l&{ & >
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@  Project M4

i New Folder
Menu Ol Al Project > New ProjectE & &5t

Mew Projeckt ] ﬂ

Project Path
I Browse

|deiault.tec Browse

Browse |
Technology Path
Browse|
|

OK Cancel

< 18 2.3.(2)-2 Project 84 B2 &% >
New Project® 0l M Project Path® BrowseE & E&i6t1) C:\MyCAD example\Layoutdil work

FolderE GtECH.

hewproject T ]

Look it IE}La_l,lout j = £ B

\-)SPICE file
\ ) Technoloay File
| =) Yerification File

File name: I j Open

Files of bype: I Project files [ pril j Cancel |
) 5

< 18 2.3.(2)-3 Project ¥4 ZH &8 >
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ii. New Project & Technology File 21&

Work Folder0il I 0I& 0l inverterE M1 €J|(Open)E S+EC+
2 MAEC

CEETY rpr )E A4S

21x|
- & ® ok E-
Desktop
My Dacurments
File name: Iinverter j Open I
Files of type: | Project fies [*.prj =l Cancel /l
£
< 18 2.3.(2)-4 Project &/& I &8 >
CtAl New Project® 2| Technology Path2| BrowseE & &5t
X
Project Path
IC:'-.MyCAD examplelLayoutiworklinverter.p Elmwsel
Technology Path
|default.tec

Bruwsel
Ok |

Cancel |

< 119 2.3.(2)-5 Technology Path && >
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C:\MyCAD example\Layout\technology file\SCMOS_SCN4ME_SUBM.TECE

(Open)2 S2C}. DefaulttecT2L0IA AFRXIDF BEMA AIZHE S0

Technology file o ﬂﬂ

Lok in: I'ﬁ:'} Techhnalogy file j ] |‘=_°F v

SCMOS_SCN4ME_SUBM, TEC

File nare: ISCMDS_SCN4ME_SUBM.TEC j Open I
Files of ype: ITechnUIog_l,l files [ tec) | Cancel |

%

< & 2.3.(2)-6 Technology Path && >

New ProjectZ 0l Otefl &1t 20| 20| 22 & EH OK

un

!
[wl

—
e

Mew Projeckt B 5[

Project Path
IC:\MyCAD example\Layoutiworklinverter.p Browse |

Technology Path
IC:\MyCAD example\LayoutiTechnology fili Bruwsel

OK | Cancel |

< & 2.3.(2)-7 New Project Path & & >

47
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LayEd ProE2| ProjectZ0fl Inverter Projectdt 24|10, LayerZ 0l LayerJ}

ULH.

i1 ayEd Pro 2005 i
© Project  Cel Edit  Wiew Create  Operation Instance  Verification  Option  ‘Windaw  Help

NeH/ SR BIB o0 Gonnen Ay XAY B o83 »EE %E

Project a X|

E# inverter
- Cells

Layer o

AS

AH D

O

~Iol x|

E

HS

o
e
4

‘[ Libraries

D List | o Hisrarchy

Command

> Read pattern file from 'stipple.lst'

> Bet DRC Rule file to 'Layout Verification Ruled\SCRMOS_SCHN4MME_SUBKM_DRC rul'
> Bet ERC Rule file to 'Layout Yerification Rule\SCMOS_SCHN4ME_SUBRM_ERC rul'

[Ready HD ||D,D

< & 2.3.(2)-8 Inverter Project &4 3™ >

ii. New Cell
Menu OIAl Cell > New CelldE&t & New Cell&0 A Cell NameOll Inverter A1 OKE
=1

Cell Name

inverter

OK E_ant:ﬂl

< 18 23.(2-9Cell 012 &% >
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§ LayEd Pro 2005 - inverter =10l x|

‘; Project  Cell  Edit  Wiew Create  Operation  Instance  Verification  Option  Window  Help

PDEH Sk RiR| oo [@lenneaard NI B i oeE | wOE &EE
Project i Xl inverter| 4 b x IHLJ

=% inverter
RET

(1 Libraries

-

D Lisk &Hierarchy |

Command

> Set DRC Rule file to 'Lavout Verification RulelSCMOS_SCHAME_SUBM_DRC rul'
> Bet ERC Rule file to 'Layout Yerification Rulel\SCMOS_SCN4ME_SUBM_ERC.rul'
Command> MNewCell

[Ready |l |25 25

< 18 2.3.(2)-10 Cell M4 = >
O8 2.3.(2)-10 tEHNA 2dH2H LayoutZ HEHIOF RLH ZHE AlIEGHI & Menu 0l
M option = Project option0l A Grid (Layout® 2| Z Xt A0 2E2NEHO0| L0t2 HH U=
SOISICHL(2 20 M AF236l= Back-Ground Color= &Mooz di3Y AIESt Zd0ICH AIEXes
defaultgt= AtEot™ & L)
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@ Bind Library

Inverter OIKMIE c2lJ| ?lol H#XE = U= LibraryE = 2L

MenuOll Al Project - Bind LibraryE & &8t = Bind LibraryZ 0l Al BrowseE & & 5tCE.

I x)
Library # :
[1
Library Path :
I Browse |

cancet_|

< ¥ 2.3.(2)-11 Bind Library >

Select Library Z0lA C:\MyCADPro\Demo\IDS\MyCell\Layout0ll = Mycell.priS &&5tH &
Jl(Open)E S+ELt

21|

Look in: I. j “ o B
[CINDz. _00 [C)PAD_GMD. _00
N3, _00 [PAD_IN._00
(MO, _00 [CHPAD_OUT. 00
[CHNR2._00 [C)PAD_SPACE. 00
[CNR3._00 [C)PAD_vOD. 00
[CZ)MR4,_00 [CZIPCONT, _00
[C)oND21. 00 314, 00
[)0oMD22. 00 )Mz, 00
©0r2._00 %0z, 00
[2)0R3, 00 i Mycell. pri
[CI0R4, 00
Cosc._oo
[Z)PaD,_00
[CIPAD_ETR. _00

[CIPAD_CORMER. 00

[

File narne: IMyceII.pri j Open
=

Cancel |
o

Files of type: ILibrar_l,l files [*.pr]

< 18 2.3.(2)-12 Mycell Project 22 >
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Bind LibraryZ 0l Oteff g1 201 PH0| 2= H OKE +ELL

B
Library # :
[1
Library Path :

|C:'-.MyCADPru'-,Demu\IDS\MyCell'-,Laynul‘-,Myce Browse I

OK | Cancel |

< & 2.3.(2)-13 Bin Library Path >

Project& 0fl LibraryJt It & Ch.

Ef-j LayEd Pro 2005 - [inverter] i i | = |EI|1|

S project  cell Edt view [

| Operation  Instance  Verification  Option  Window  Help _ 8%

Ded SR =@ Eeoneassd AW B >oB wEE %E:
Praject 7 x| oGt | 4 b o ||Laver X
=48 inverter 1= AS NS
E1-3 Cells
1-iZ3 Libraries
= B3 [ 1] CAMpCADProtDemch
- @ AD
----- B 403
- @ AD4
- @ ANR21
- B ANR22
----- B a0z2 i ial
- 81 BUF Emetal T
B BUF&S ; i | W : i metal2 Z
B BUFEX ; B i S - I
..... B BUFZ . . o . .
- @ CONT
- & DC24
& FD
..... B FOR
- @ FDRS
- B FDS
- @ INCONT
..... B Iy
- B INY2 b
<| | »
DList &Hierarchy|
Command
Camtrand> Zoomln2
Command> Stechnology
Comrmand> BindLibrary

llo |10, -1 el

< 12 2.3.(2)-14 MyCell Project & >
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INVIIE S HE 22 6HA inverterlMIE 2 %= QUL

o

8% LayEd Pro 2005 - [INY [R]] _ =

E Project el  Edit  Miew Create  Operation  Instance  Werification  Ophion  Window  Help

D SR 2se o [Heéenne T Ay i @yH BiaaE

Project 2 %[ jryerter NV IR] | 4 b %
=4 inverter -
=-E3 Cells DB & RE R W wl v B S Bad B b B Soie
Lo T Civiiier
=23 Libraries
E- B [ 1] CAMyCADProDematl
B AD3
& AD4
B ANR21
B ANRZZ
B a0z2
- @ BUF
- B BUF4<
- B BUFE<
-~ B CONT
- @ DC24
B FDR
B FDRS
- B FDS
B INCONT
B N2 - C L B .
< | = e
[(Yuist | ffatierarchy | 1| v
Command a x|
Select> No object selected. ;I
Comrmand> OpenCell INY
Command> OpenCell INY
=
|Ready |io |9, 13.4 [[um]

< & 2.3.(2)-15 Mycell Project I Al INV I+ &0l

MenuOll A Instance = View Detail = All DetailS & Ei5IH 2

T = & WA st

4 LayEd Pro 2005 - [INV [R]] i =10l
Project  Cell  Edit  Wiew Create  Operation | Instance | Werification  Option  MWindow  Help - 8X
Ned R 4B 20 [E]e|[ e M el sl D shifee |2 ] e
Praject 1} X| rerter | INW Jﬂ,‘% St TRetane s evel t@lv More Detall Shift+PageDown ax
=48 inverter 2| p—— ‘l{, Less Detal Shift+Pagelip NS
=i IFm .
ga--[g"iiverter L"t Elatten T '-1:, Top Level CtrH+Pagelp Hv
-3 Libraries - B8 Fattendl
- B [11CAMyCEDProADemal (| - - |
B D2 <o - - | Bl Replace Instance
lllll B 403
By S | I
-~ @ ANR2
----- B ANRZZ
R . - I
----- & BUF et T
- B BUF4x ] metal2 7
- B BUFEY -
..... & BUFZ metal3
- B CONT (s A
- B DL ‘metald: |
..... B FD olass
B FOR  orobe____|
B FDRS [ resmask__ |
----- e
- @ INCONT — —
""" B IV medtxt
..... E |NV2 - mre e . .megu)d
4| | » =
DList o Hisrarchy | <| | Pl_
| Command X

< 18 2.3.(2)-16 Instance0ll CH&' view Detail >
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®

Layout & H|

Schematicz|£E 210 Inverter Layout2 S HISHCH 2 82 A A0 LA 4 0F &L
& Do DI 2tAE & SCh HE M &cke 28 Z1D Command& 0l
g 8'.

A
d0E ASoHA ZHols 28T UALL(BSHE AME0IH Macrolt VBSE =0HAN EAHE

i Nwell 12/7]
Project® 0l Al Inverter CellE G = ot inverterstH 2 MEHE| M Layer Panel2 nwell

a
= &85t = Toolbar® RectangleES SEi6tH 18 2.3.(2)-1712 201 el

25 LayEd Pro 2005 - [inverter *] . o =] |
§ Project el  Edit  Wiew Create  Operation Instance  Merification  Option  Window  Help _ 8%
DEH SR B8 o0 Meonemay ¥IW B ooE 9EE Tl
Project i xl inverter ¥ | My [R] | 4 b x lLaLJ
=8 inverter Y AS NS
-3 Cells AOERORR BN b w8 ER Bu W R aE E R T i
i - B inwverter b s e s swes e e 4 s s swe swes e o e
E| @ Libraries & oZEE SR B B : & oZEE SR B B : S W aMc‘tive |a
B @[1]E\MPC‘\DP'°\DBW\' 2 3 -5 5 5 3 B0 558 2 thk_cctive
- & AD2 R T T - G R s - T paly
& AD3 R R R g g F o - R 3R RS npluz
ADd [ e PR RO ] pris
- B ANRZY R LE R G BB poly2
- B ANR22 Eontect
. B ADZ? b e
B BUF C ey 23::12
B BLF4 O - bt
- B BUFEX metald
. B BUFZ via3
B CONMT oo et @ metald
- @ g omp gme Dl Socs
DC24 probe
- B FD N Fag e
B FDRS T oow ot S DN D GG £ A% 25 NE A TR 80 8% 54 meltet
B DS %o nE Rer NeR TR ORE B R oEm e B i mE me B megg =
B NGO G omn M R WP WM E WE MY NN WD W YW o pR o g e
B INY e
- B INY2 b b s e s sk e s e s s sm swes e o s e
[ List | o Hierarchy | 4] [
Command a X|
Command> ZoomFit ;I
Command? Zoamln2
Command? ZoomOut2
|
|Ready |l |[oe, 172 hael

< 18 2.3.2)-17 Nwell J2/J] >
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Active 12|7]
Layer Panel2| active
el

=
=

= Toolbar2l Rectangle2

A EH

()

2+

! =

otod 122.3.(2)-18 It 20|

LayEd Pro 2005 - [inverter *] i = |EI|5|
Project izell Edit Wiew Creake ioperation Instance Yerification 2pkion windaow Help - B X
IDEH SR BB o0 e o s Ay Bo¥ W
Project 2 X|[ jnverter * | m [R] |
= #8 inverter -
23 Cells
L e [ linverter
E=-‘3 Libraries We
=R ] Bl 1 i.srgymDFm\Demw T
S
..... & AD3 nplus
- B AD4 pRlus
& AMR21 poly2
- B ANRZZ Eontact
----- B A022
- B BUF metai2
o B BUF4= via2
& BUFE< metal3
..... B BUFZ vias
B CONT metald
I
B e probe
- B FD res_mask
@& FDR polytxt
- B FDRS medtxd
B FDS me2txt -
o me3tat
_____ R i
B INV2
4 I I » P P T
[ List o Hisrarchy | 4| [ _I
Command 3 x|
Cormmand> ZoomFit ]
Comimand> Zoom-0.974.13.528 6.583.-0.976
Comimand> Cancel
|Ready | |2, 131 |[rauea|
< 108 2.3.(2)-18 Active 12/7] >
Poly 2217]
= = = o =
Layer Panel2 polyE && 5t = Toolbar?l RectangleS SE5t0H 18 2.3.(2)-191 20| 1

glCt.

% LayEd Pro 2005 - [inverter *]

Project izell Edit Wiew reake

Cperation

DEEH &S BB 00 R om b Ag ¥ E

Instance Yerification 2ption window

Help

Project
=4 inverter

7 x|

-

inverter * | MY [R] |

‘23 Cells

&1 linverter

=3 Libraries

- B [ 1] C:AMyCADProtDemot]
- B D2

R EEEEEEE SR

.‘.I

[ List o Hisrarchy |

~VOREetNe

Command

Command> ClearLastRuler
Command> Ruler1 36561 346
Command> ZoomFit

[Ready

o l[4, 135

< ]

2|
(=]

2.3.(2)-19 Poly 121J| >
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iv. Npuls, Ppuls 12/J]
Layer Panel2 Npuls, PpulsE &&38t = Toolbar2l Rectangle2 S&6t0 12 2.3.(2)-201
20| JelCh

LayEd Pro 2005 - [inverter *] [ = 3] x|
Project el Edit Miew  Create  Operation  Instance  Merification  Option indow  Help -0 X
DEE SR B@ o [[eoneaay HAY B 0E 9O Bl
Praject 2 x| inverter * | M [R] | 4 b x |L‘3L¢I
= inverter I PR T TR ————— — AS NS |
=3 Cells =
L B inverter

E| -#Z3 Libraries
Bl ) [1]CAMyCADPro\Demat|

metald

glass

probe
res_mask

polyt:t
...... s it
...... i S =
...... 5 metet
medtit

INCONT
INY

INw2 |l . . o
= | & il :
[ist | Patierarchy | 4] |»
Command 2 x|

Command> Ruler3.33.8337 =
Command>? Cancel
Command? ZoomFit

BB G EEEEE
s} m X

=

N

A
L

|Ready [l |58, 134 ||

< 1% 2.3.(2)-20 Nplus, Pplus 12I2| >

v. Contact 12|J]
Layer Panel® ContactS &E{st % Toolbar® Rectangles &E&i5t0f 182.3.(2)-21, 1
2.3.(2)-221+ 20| J@ICH.

£ LayEd Pro 2005 - [inverter *] ) [= 131 x|
Project  Cell  Edit  Wew Create  Operstion Instance  Verification window  Help - 8 x
DEH el Bie oo heobheGAF N AH B0 | »EBE &eE
Project 2 %] inverter * | v [R] | 4 b x |L‘3L¢I
= inverter | rrrmom e AS Ns |
523 Cells &l
L [ inwerter

E| ~Z3 Libraries
S B [ 1]CAMyCADProtDemah

AD3
AD4
ANRZ1
AMRZ2
A2z b
EUF
BUF &+
BUFEX
BUFZ
COMT
DC24
FOr
FOR
FDRS

DS
INCONT
1Ny

INW2 et
T R Bt o
[Auist | Patierarchy | 4] | »|_I -
Command 7 x|

Command> Zoom 0.62,12.915 4 685.7. 5585 ;I
Corrmand> Zoom 0.030.12.8434.691.7.708
Cormrmand> Ruler1.28.21.2871287

R A S e e o o
n =

o 53, 128 |

< & 2.3.(2)-21 Contact 1¢elJ| >
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avEd Pro 2005 - [inverter *]

=loix|

§ Project Cell  Edit  Wiew Create Operation Instance  Yerification  Option  window  Help _8x
DEWH SR RIiB e hsnheaAy AW B OBD % Hof
Praject i Xl inverter * | MY [R] | 4 b x lLaLJ
- inverter ~|iir 5 .
=43 Cells =l
L e B linverter
E1-43 Libraries
2 B [ 1] CAMyCADProtDematl
AD
B AD3
B AD4
B ANRZ1
B ANRZ2
B A022
B BUF
B BUF4<
B BUFZX
B BUFZ
- B CONT
- B DC24
- @ FDRS
- B FDS
- B INCONT
B INV2 i
Rl | » = 5l
DList ‘&.Hierarchy | l_l
Command 1 X|
Command> ZoomOut2 ;I

Command? ZoomOut2
Cornmand> Zoom -0.157.6.179 5.489.-0.035

|Ready o 3.1, 4.1 |[racra]

< & 2.3.(2)-22 Contact 12|J| >

vi. Metall 12|2]

= = = =) =
Layer Panel2 Metall2 &&5t = Toolbarl RectangleE ME6IH & 2.3.(2)-2310 20|
et
il
§ Project  Cell  Edit  Wiew Create Operation Instance  Verffication Option  Window  Help - 8%
Ded/SR Bsi@ oo [Meonoaad WIH Bioen wBH %=[
Praject 17| inverter | 4 b x||Layer 2 x
=4 inverter
£-3 Cells =
Lo [0 inverter
-3 Libranes
[ [1] C:AMyCADProhDemaIDS
[tist | P Hierarchy | 4] [
Command 1 x|
Command> ZoomFit ;I
Command> Cancel
Command> laver metall
|Ready o 69,55 et}

< 8 2.3.(2)-23 Metal 1 1¢2|7| >
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vii. Metal2 J2/0|
Layer Panel® Metal2E & €86t
Jelct.

Toolbar®| RectangleS &&3I0 18 2.3.(2)-241t 20|

o

#jLayEd Pro 2005 - [inverter] L o =] 5]
“®] project  Cell Edt  Yew Creale Operation Instance  Verfieation  Option  Window  Help _8x
NEd &Rk 2id o0 [@enpneaay B yH BiepE »EHE % =E
Project 2 %[ inverter ‘ 4 1 x| [Laver 1 x
= inverter = AS ns
e
I D i g im B A ::::::::: |
=-& Iéhlaries el
[ 1] CAMYCADPrioADemalDS |- = = o o o v ce . N
- N \
R EEREEE -
e w\t\x\\z\ — im0
G SR poly2
- %&3&: - i
.. %\\ﬁ\\ via
R i B Seak Y et
%‘}&‘ . mE |
. \W b i w2
. T metels
\\\\ viad
metald
glass
probe
res_mask
polytxt
me txt
me2txt
me3txd
medtxt
4 1|
[ st | aHierarchy | 4]
Command 3 x|
Command> Ruler 20,56 27,56 5|
Command> Ruler37.6437.7
Command> Cancel
Ho object selected. llo |[.7, 5.4 o]

< 8 2.3.(2)-24 Metal 2 1217 >

viii. Via 12l7|
Layer Panel2? ViaE &85 = Toolbar2l RectangleS A&5t0 1 2.3.(2)-254 20 1
el Ct.

{4 LayEd Pro 2005 - [inverter] | o =] 5]
") Proect  Cell Edt Wiew Creste  Operstion  Instance  Verfication  Option  Window  Help _Bx

Nl Sh D4R o0 GoohoaA  HAH B >3 | 9E[E % =(H
Froject n x|
=8 inverter
=-£3 Cells
© D inverter
-3 Libraries
- E [ 1] CAMyCADProvDemosIDS

inverter ‘ 4 b X

[

metald

L
.

wiad
I metald
. alass
probe
res_mask
poltxt
medtt
me2txt
meE3txt
medtxt
o sl
[Buist | i Hicrarchy |
Command 1 x|
Command> Ruler 3.1.6.2 35,62 =]
Command> Ruler 35,62 3558
Commands Ruler 37,7 37.6.4
|Ready llo 4.3, 7.1 [unl

< 08 2.3.2)-25Via 2217| >
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o
]

o

ix. Metal text 12lJ|

Layer Panel2| Melixt= &EiSt = Toolbar2l AZ HAIE LabelE

rx
m
==
o

= LabelZ0ll INO

= M1 Justification®] ADESAEE =d texte] ?IXE el

x|
IND =

Layer : ImeEtxt

Rotation : Il]

=
Justification : ICE : Center - Bottom j

Scale : |1

oK I Cancel |

< 1€ 2.3.(2)-26 Metal text _12/J] >

O
=

r

INO, OUTO:= LayerE me2txt2 VDD, GND= meltxtE2 &&oHA 18 2.3.(2)-2713+ 20|
ELCk

{E% LayEd Pro 2005 - [inverter]

@] proect  Cel Edt  Vew Create  Cperation Instance  Verficaton  Option  Window  Help

DEH SR 2R op | Eersneaagr Ly Fired »BE wEHE

Praject 2 X inverter | il

= # inverter — — — — =
-3 Cells e e : O —
i e OO irvverter

=43 Libraries
E) [1]C:AMyCADPIotDemotIDS

0 | H . i . =
[uist | P Hierarchy | 0| v
Command 7 x|
Selects Ma object selected. Al

Command> vliayer on all
Select> Mo object selected.

Lell«l

[Ready lio 73,134

< 1€ 2.3.(2)-27 Metal text 12/J] >

|

M&otH Layout &HOt 24 =Ll
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@ Layout 2=

i. DRC (Design Rule Check) - MyDRC Pro
Menu 0Oll Al Verification > DRCE & & &Lt MyDRC Pro& 2| Rule 2EZ%°

BrowseE &0 C:\MyCAD#4! &\Layout\Verification file2] SCMOS_SCN4ME
_SUBM_DRC.rul2 & &itCh.

Look in: Ib\ferification file: j = |‘=_“i‘ Ea-

5 5 ME_: D .rui.
SCMOS_SCHAME_SUBM_ERC,rul

File: narne: ISCMDS_SCN4ME_SUBM_DHE.[U| j Open I
j Caricel |
7

Files of twpe: I Rule files (%l

ol

< 12 2.3.(2)-28 DRC Rule I}

0z
!
v

MyDRC Pro& 2| RuleOll & 2.3.(2)-281+ 0| DRC.rulltZ 0l EIt &I &

o

Praject IE:\M}ID’-\D erampletLayoutsworkinverter pr Browyse | R
Cel |InvERTER k|
[Fafon fie\GCMIOS_SCNAME_SUBM DFC  Browse | 5

BRule

Rule Type
IV % MyChip " DRACLLA ‘

WHRITE THE YERIFICATION GDSI FILE
WRITE THE 'RESULT.GDS' FILE TO RECORD THE VERIFICATION GDSII

CLOSE THE YERIFICATION ERROR FILE
CLOSE THE 'DRC'FILE TO RECORD THE VERIFICATION ERRORS

CLOSE THE VERIFICATION REPORT FILE
CLOSE THE 'DRC'FILE TO RECORD THE VERIFICATION REPORT

* TOTAL ERROR(S): DISPLAY] 0J/OUTRUTY 0]*

s FUE D) | TQN TIME s
START EXECUTION TIME : 16:18:22
END EXECUTION TIME : 16:18:31

=
4| | »

< & 2.3.(2)-29 Design Rule Check &l & >

o
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x|

Yerification Errors )
| Message |

#

8 2.3.(2)-29 2tHO0l L™ CloseE =20t d ™ Verification Errors& 01 =C.

¥ Scroll to error
¥ Show Message

—Verification
@ DRC Font size —
" ERC
© LVS Minimize dialog
Search
I
ACAL [Search pattern |*
Load | Showal | Hide | Close
< ¢ 2.3.(2)-30 Verification Errors & >
Errordt LI12™ ErrorE H= 226t Layout&t2 ErrorZd M XE 2= 3HHO0| 0|SotH &
H =0 XA =H S
x
# |Message |
1] RULE 5.2:MINIMUM POLY OVYERLAP < 1.5
1 | BULE 7.3:ENCLOSE[METAL1, CONTACT] < 1
—Verification —
« DRC Font size -~ ¥ Scroll to error
— = - ¥ Show Message
~ ERC woi
r LYS Minimize dialog |
Search
-
2CAL IVSearch pattern |*
Load | Show All | Hide | Close |

< & 2.3.(2)-31 Verification Errors &0l A Errors BlAIXl 2021 >
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£ =4 C:\MyCAD example\Layout\Verification file\ SCMOS_SCN4ME_SUBM_ERC.rul

[wl

E:f LayEd Pro 2005 - [inverter]

Project el Edit  Miew Create  Operation  Instance  Verification  Cption

\Windaw

DEH SR =R oc [Meoneaay #4Y B >3 »EE BE

Help

=Bl

- X

Project 2 Xl inverter | Ty [R] | 1 b x lLaLﬁ
=4 inverter al i =
-3 Cells
i e [ inverter
=43 Libraries
B B [ 1] CAMyCADPro\Demal
..... AD
B AD3
..... B AD4
----- 5 ANR2
----- AMRZZ
..... B a027
..... B BUF
..... B BUF4<
..... B BUFD:
B BUFZ
B CONT
----- & DC24
..... FD
..... B FDR
----- & FDRS
..... B FDS
----- B INCONT
..... B INY
B INv2 =
| | » :
: -
DList &Hierarchyl _I
Camrand a X|
Command> Dro ;I
Cornmand> LoadRe:DRC inverter
Command? Zoor 0.369.7 046 6 544 4 214
I
[ready |[o |27 o]
< 18 2.3.(2)-32 Error BIAIXION 28t Error 24 XIHE229 Ol >

Extract & ERC (Spice Netlist Extract & Electric Rule Check) - LayNet Pro

Look jn: I 19 Werification file

SCMOS SICMAME_SUBM_DRC rul

Open Rule File

File name:

Files of type:

: 21x]
| = ®EckEE-
Go To Last Folder Visited
SUBM_ERC.rul
ISEMDS_SEN4ME_SUBM_EHE.ruI | Open
| Rule files [%.ul) =l Cancel |
P

< J& 2.3.2)-33ERCRule It2 &
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e

>

Menu Oll Al Verification - Extract & ERCE & &15&tCt LayNet Pro2 2] Rule 2E%2°| Browse

=
=2 S



LayNet Pro& 2| Output LE%2| BrowseE =2 C:\MyCAD example\Layout0ll output folder

£ 0= output folder0fl I OIS inverterE 210 M &(Save)2 +EL.

Save SPICE Output File i 21x|

Savein I['j autput j & ¥ B2~

My Documents

o8

My Computer

File hame: Iinverter j Save I
Savesstype: | SPICE Output files [%spc] =l Cancel |

< 18 2.3.(2)-34 Layout Netlist H& It H& >

LayNetPro2005& 0l M Generate net and device shapes® Passive device model name= _1&

2.3.(2)-273 20l M3As = RunE SEL Inverter.spclt2 0] 2HS O & LY.

[ Lamerrrozins TP

Project IE:\M}IEAD evample’l avouthmark \inveerter pri Browse | R

Cell |inverter ﬂ

Bule |E:\MyD’hD exampleilapoutterfication filshS  Browse | Claze

Include | Brawsze |

Dutput I\MyD‘lD exampletLayouthoutputsinyerter spe Bravise |

¥ Generate net and deviee shapes Rule Tupe

¥ | Passive device model name ’V ¢ MyChip " DRACULA ‘
CLOSE THE YERIFICATION ERROR FILE d

CLOSE THE 'ERC'FILE TO RECORD THE WERIFICATION ERRORS

CLOSE THE WERIFICATION REFORT FILE

CLOSE THE 'ERC FILE TO RECORD THE VERIFICATION REPORT
*TOTAL ERROR(S): DISPLAY] 11/0UTPUT] 0]
xxxxxxxxxxxxxxx ESE CLITION TIME s

START EXECUTION TIME : 16:44:26
EMD EXECUTION TIME : 16:44:31

Kl

r

< 1% 2.3.(2)-35 Layout Netlist =& >

Generate net and device shapesE M 3ot= OlR= Netlist T2
EMNX HEGHI| I8t 240l12 Passive device model name2 X 35t= Ol
DU0IEES KNHMNA EAIGH =D {8t 240ICH

63
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CloseE =29 Verification Errors&0| =Ct. ErrorE HE Z& 06l Layout& 2l ErrorZ
NE2=2 3tH0| OlsotH ZH 70l XA =Z&tCt

Yerification Errors ] =]

#* | Message |
1] SINGULAR NODE

—¥erification

e mae 2l
* ERC o q

" L¥S

Search
-~
LCAL (Search pattern I*

Minimize dialog |

Load | Showglll Hide | Close |

< 02 2.3.(2)-36 Layout @EMAIX 20l >

ol
§ Project  Cell Edit  Miew Create Operation Instance  Verfication  Option  Window  Help =
DEH SR BB oo [@Meoneaar MY BipeR wEE %=
Project 2 X/ jnverter | T [R] | 4 pox|layer  mx

E#lnvetlet - AS NS

-

L e v |

E| @ Libraries
- £ [ 1] CAMuCADPratDemat)

e o oo |

probe
s e Al EORE 4 res_mask
e wms e momem oyt
Dol e

..... S . R P R e
[ List | o Higrarchy | 4] [
Command 1 x|

Command> ZoomFit ;I
Select> Mo object selected.
Select> Mo object selected.

| Mo object selected. o |16, 11,3 [[raoea]

< 02 23.2)-37 LEUAIXI0 2t 25 2 X

0

o=z9 0ls >
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errorZAIE 22 X224 Verification ErrorsZ 0l Al 0eHE 0l U= HideE 29X S

x|
& | Message |
0 SINGULAR NODE

—Verification —
" DRC Eontoize = W Scroll to error
o = = ¥ Show Message
« ERC R g
CLVS Minimize dialog |

Search pattern |*

Search
" XCAL ’7

Load | Showan |[

< 0% 2.3.(2)-38 Error HEAIE R XI2I| >

Inverter Ol X0l Al SINGULAR NODE errorJt Z4st 0|2 = ERC Rulelt2 ¢l VDDLI GNDO|
oHLESl =E0F HZEO|l TUS M 01248t HAIXKIS displayct== T UI| HRO0ICH et

Moz ZHE ofH 0ef He =50 vDD2 GNDOll 2Z0] &I 20l 0l RuleS M =

-

2 210ICH Inverter GIAHINIA ZAS SINGULAR NODE error= A1 = QUL

AN
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® SPICE AIZ2dI0l& [MySPICE (Analog Circuit Simulation)]

ol

A& > ZZ28 > MyCAD Pro 2005> MySPICE MEiot0d A& AIZICH.

0

Eimyspice e = .

File Edt Search Wiew Format Opbions Analysis Postprocessor  Window Help

D] 4|m|@| & ac|pe|TE| N|op|pz|TF|R| 2|

X | |ntitled . EeiET
Untitled circuitc Al

[File Format: AIM-Spice
< & 2.3.(2)-39 MySPICE (Analog Circuit Simulation ) &/& >
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Open File

Menu OllAl File > Opens &8st & HI|E 0| C:\MyCAD example\Layout\output=ZGH 2 0l
ot S Al(Files of type)E All Files(**)2 HIE = inverter.spcE &Est & ZI|(Open)

fusky

=
=
S2Ch

=10)x]

File Edt Search Wiew Format Options  Anakysis Postprocessor  Window Help

D||E| #[5|@&] 8| ac|oc|te| N|op|rz|1F|R| 7|

ll'} C:\MyCAD example'Layout'output'inverter.spc = DIZI
INVERTER =
e i i e i i o i i i o o e e R e
L MyChip Station LayMet Pro 2005
. Copyright (o) 1992-2005 MyCAD, Inc.

e TIME = 19:37:12Z DATE = 01/06/06

e o o o o o o o o o o i ol e e ol ol ol il i o o o o ol e o
*UINVERTER' LAYOUT CELL

#.GLOBAL INO OUTO GND:G VDD:P

Hi QuTo ING VDD VoD PMOS W=2.4T L=0.40 AS=2,64F P3=4.67 AD=2.64F PD=4.60
*

® # OF MOSEF FMOS H

QuTn INo GND GHD NMOS W=1.2U L=0.4U &5=1.32F P3=3.4U AD=1.32ZP FD=3.40U

# OF MOZEF NMOS i

o o o= o
5

File Format: Standard SFICE Ln 4, Cal 37
i Foma

< 119 2.3.(2)-40 ==& Layout Netlist | >

Include.inc &

inverter.spct2 0l C:\MyCAD example\Layout\spice file2| SCN4M_SUMB SPICE BSIM3.txt1}
22 M2 SAMoHA 20 E=Ch Schematicll= 220 LHEA HIHAIEHE EZ&otD
AKX Layouttl M F=Z8F Netlistll= ZE&otd AKX LOtM SCNAM_SUMB SPICE
BSIM3.txtII 2 0l MOS modeldt SE A, SHIHA
22t 28 E& AAHAZECH

* Power/Ground

VDD VDDODC5

VGND GND 0 DC 0O

* Load Cap

CL OUTO GND 0.1PF

-
=l

Bl g, SimulationS &AII|J] It Al

A

* Input Pulse

VIN INO 0 PULSE(0 5 20ns 2ns 2ns 48ns 100ns)
* Transient Analysis
.TRAN 1ns 200ns
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Lf‘ MySpice - [C:MyCAD example!Layout' outputiinverter.spc] T IEIIﬂ

@Eile Edit Search \Wiew Format Options  Analysis Enstprncessnr|windnw Help I =d
D|{H| &|e|@ S| ac|pc|re| n op|rz|tr|1=| 2|

INVERTER A
B e

LA MyChip Station LayMet Pro 2005

LA Copyright (o) 1992-2005 MyCAiD, Inc.

FE. TIME = 19:37:12 DATE = 01/06/06

LR R R R R R R R R R R R R R R R A R L R R R R R R R R R R T

*!'INVERTER' LAYOUT CELL
*.GLOBAL INO OUTO GND:G VDD:P

M1 oUTo IND VDD VDD PMOS W=2.4U L=0,47 A3=Z.64F P3=4.6U AD=2.64P PD

*

2 # OF MOSEF PMOS 1 —
:

uz oUTo IND GND GND NMOS W=1.207 L=0.47 A5=1.32P P5=3.4U AD=1.32P PD

*

2 # OF MOSEF NMOS 1

:

*Power/Ground

VDD VDD O DC 5

VGND GHND 0 DC O

*Load Cap

CL OUTO GND 0.1FF

*Input Pulse

VIN INO O PULSE(D 5 Z0ns 2Zns 2Zns 48ns 100ns)
*Transient Analysis

~TRAN 1ns 200ns

* TSMC 0352P4N
* SPICE BSIM3 VERSION 3.1 PARAMETERS -
»

|
File Format: Standard SFICE Ln 30, Cal 1

< 1% 2.3.(2)-41 ==& Layout Netlist0l Include It &2 >

iii. RUN
Menu Ol Al Analysis > Run Standard Spice FileS & & &tC}.
Select Variables To Slot& M ZUE & 3dt= v]in][voltage], v[out][voltage]E & &3t OK

ZCh

Select Yariables To Plot ] x|

Before Alk-S pice can perform the requested analpziz, you zhould zelect one
or mare circuit variables to plot during zimulation. Pleaze complete the figlds
below and press OK. Then choose the command ''Start Simulation' frorm the
Cantrol menu.

Yanables in circult [zelect one or more):

b I o
£ hagnitude
" Bhaze

[ | B Scale

' Az Format... |

Cancel

i

w[wdd) [valkage]
v[and] [volkage]
i[vir] [current]
i[vgnd] [current]
i[+dd] [curment)

Speed search:

I [T Do not showin the future

< Z18 2.3.(2)-42 Select Variables _ V(out0, V (in0) >
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Eivysoice =1oix|

File Edit ¥ew Control Format Mindow Help

| B 8ol e a 2

T
10000
Titne [sec]

Transient Analysis

rr
0
v

< 18 2.3.(2)-43 Select variable & &=

8 2.3.(2)-432t =X Menu 0l A Control > Start Simulation2 & &tCt.

x|
Total number of iterations: 352
Mumber of iterations for tranzient analpsiz 345
Total number of imepoints: 136
Mumber of timepointz accepted: 122
MHumber of timepointz rejected: 14
Tuotal analyziz time; .07 zec
Tranzient analysis time: 0.04 zec
Time zpent in device loading: 0.04 sec
Time zpent in L-J decomposzition; 0 zec
Time zpent in matrix solving: 0 zec
Time =pent in tranzient L decomposition: 0 zec
Time =pent in tranzient matrs zolving: [ zec

< 18 2.3.(2)-44 Simulation Statistics >
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iv. ZtEel

il

Simulation StatisticsZ S & 915l1) OKE 29 Z I} LIEHHC

=loix|

File Edt Wiew Control Fommat Wwindow Help

| o] @0 @ Ql 2

T
10000
Time [sec]

=

< 1&g 2.3.(2-45 Layout Z 1t =0l >

StoHA 20| CF E0IX 2= e Menu OlA Format > Auto ScalesS &1 B4 St

File Edit Yiew Control Format ‘Window Help

9l of blo @ al 9

; my{outl) @v(ind) [V]

T
1000
Time [sec]

< 18 2.3.(2)-46 Layout Z1t0ll CHS' Auto Scale >
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(3) Layoutlt Schematic Hlw =4
(» Netlist Ul [MyLVS (Hierarchical Layout Versus Schematic Netlist Comparator)]

MyLVS= Layoutit SchematicOlAl ==& NetlistE Y| w &L},
Menu Ol Al Verification > LVSE & & otH MyLVS Pro& 0| =Ct.

i. Rule & Discrepancy
Rule®il= LayNet Pro0il A AtE&t rule T2 = ALEStCH C:\MyCAD example\Layout\
Verification file\SCMOS_SCN4ME_SUBM_ERC.rulE2 &5t}
LVSOIAM ERC Rule2 At&E3dt= 0lR= Netlist ==& [f ERC Rule2 AIE3tI| MEO0ICH
L5t Design2 ECIXISH MI|EQl 4HS 20t0F 6tJ1 &0l ERC Rule2 AtESHCE
Discrepancyllt 22 S Netlist2] Hln 20 F2E L& 0 32E B2 = JAEE It

22 HolilELt. C:\MyCAD example\Layout\Work

Mk

O QA inverter.dis2 &St

2]
Save in: I@work j 4= I‘::F "

\_Jinverter. 00

Desktop

4

My Documents

Save

File name: ir'u'-.-'erter.

Save as type: I Discrepancy files [*.diz) ;I Cancel

f

< & 2.3.(2)-47 Discrepancy I+ &A&>

ii. Layout or Schematicl
0J10l= LayoutOl Al SHEAE Projectet Cell0] Ats2z MEENH UCH D2iLr SVS
& ™ Schematic LibraryE 22 M &L Typeettle HE ZF 2 SpiceE AIEE 210!
tCH. 0JIM= SpiceE AIEot22 AT UL

ST
¥ o

oll
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iii. Schematic or Schematic2
Schematic EA0IAl =&t NetlistE 22 2Ct. C:\MyCAD example\Schematic\output= (- 0f
inverter.cirE ™ Ch.(include 0N A= MOS modeldt= Hlwdt=0 2H I SLLCE)

2l
Look jn: IE} output j & Ifi‘ '

My Eomputer
iy Mel File narne: Iinverter. it j Open I

Files of pe: INetIist files [*.zpe:™.cir;".net.” spi" 5p] j ﬂl

i

< & 2.3.(2)-48 Schematic Netlist 24 27| >

Typeet0ll= SpiceES & E4StHCH CDL, HSPIE, PSPIE Typell Schematic NetlistE Hlw JtS3t
Ct.

iv. Mode

LVS (Layout Versus Schematic)@t SVS (Schematic Versus Schematic) & JtXIE Ct Hlw
= UL HIIMdE= LVSE HEiEHLH.

e
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v. Option
? 2FR0e 222 2ZHZW st 2201, OIHEES2 S Netlist&2l 37| X0| A2

HRE LIEt= R=20IC0.

Options for MyL¥S Pro i

" Mo CMOS reduce option

" [L]CHMOS reduce option [MOF and MAMD)

{+ [C]CMOS reduce option [NOR, MAND, 401 and 04/

[ [E] &l unused devices will be fitered from checking Filter Optior

i

[ [K] &l parallel devices will remain ''unsmashed"
W 5] &l the parallel MOS -zeries with the same i/o will be smashed
[ [¥] Mo swapping of inputs will be allowed

[ [U] Only the unmatched devices on matched node will be reported
[ [B] All series resistors will be smazhed

[ [&] Al selies capacitors will be smashed

[ [F] The capacitor polarity will be checked

™ [B] Bulk node will be compared

— Special Values

Murnber of listing devices |1U'J MULDE L' |'J

— Tolerance for device size comparisan

A tolerance percentage of a tbr. effective width [Ok= n <=100] 100
A tolerance percentage of a trangistor width [O<= n ¢=100] 1000
A tolerance percentage of a tranzsistor length [O<= n <=100] 100
A tolerance percentage of a capacitor area [0<= n <=100] 100
A tolerance percentage of a capacitar walue [0<= n <=100] 100

A tolerance percentage of a diode area [0<=n <=100]

|1 oo
A tolerance percentage of a diode penmeter [0<= n <=100] |1 oo
|1 oo

A tolerance percentage of a resistor value [0<= n <=100]

ok I Apply | Drefault | Cancel |

< 18 2.3.(2-49 Option &8 >
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x

— Rule and Dizcrepancy —Mode—

Rule IHLILE\SEMDS_SEN4ME_SUEM_EHE.HUL Erowse | LS

Dize. I::'\M_I,IE.-'-‘I.D erampleLapouttworksinverter.dis . Browse | " 5vs

— Lapaut or 5Schematic
Praoject IE:&M}IE.-'-‘-.D examnplelapoutvworkhinverterpri  Browse Bun

T ISF'lCE ‘"l Cell Iirwerter T

L

— Schematic or Schematic2 Cloze
CEpere i Ig,llf.-'l'«D eramplehSchematichoutputhinvetercit. Browse |
Type [sPicE =] el | ~|| Optien

i o

< 08 2.3.(2-50 MyLVS Z2&H >

=ci 2™AIZICH

02
>_

jo

12 2.3.(2)-502 20| A5 = Run
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I

(@ Discrepancy It =t0l

MyLVS D}

2AZE = MessageX UM Errorg 018 £ QUL
x
— Rule and Discrepancy —hkode—
Bule |F|ULEK5CMDS_SEN4ME_SUBM_EHE.HUL Brovse | 15
Dize. I::'\M_I.JD'-‘-.D exampleilapoutiworkhinverter'dis . Browse | 165
— Lapout or Schematic]
Project II::'\M_I,IC.-’-'«D exampletlapoutsworkhinverterpr  Browse | B
Type ISPIEE "I LCel Iinverter j
— Schematic or Schematic? Close
Schematic Ig,IE.-'l‘-.D exampletSchematichoutputhineertercir . Browse |
Tupe |SF‘ICE | cel | 7] || Qetian
MUMBER OF UM-MATCHED Lay'0OUT DEVICES = O ;l

MUMBER OF DISCREFAMCIES = 1
MUMBER OF UN-MATCHED AND DISCREFAMCIES = 2

EEEEEE RN R EXEI:LITIEIN TIME EEEEEEEE P
START EXECUTION TIME : 13:26:38
EMD EXECUTION TIME : 13:26:35

rrrrr LWS-CHECK COMPLETED <<<<<

1] |

< 02 2.3.(2)-51 MylLVvS a8 >
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= CloseE 2™ Verification Errors&0| =Cf. Message& 2 ErrorE
S
o

Layout&t2| ErrorXI B2 2 3H0| 0|S&StHCh.

#4LayEd Pro 2005 - [inverter] B o] =]

Project el Edt  Yew Create Opetation Instance  Verification  ©Option  Window  Help _8x
DEH SR 248 oc @enneoaay WA B o060 «BE SEE
Project ? x\| inverter | Apx|layer  nx
S
# Message %\E
[0 | DISCREPANCY 1 % :
L
e
H
oo
§ :
|
S . -
o R SR
~Verification D CREFPANCY 1 et
@ . =| ¥ Scrollto error o e : -
DRC Font size % Show M metEls
 ERC Sl | I
Minimize dialog metald
I Il
Lys Search gess|
I proke
HCAL ’VSearch pattern I* T resmask |
B oam fE oy o oEHE B R e ; [ —
oW e E W W R Ew 2 T
Load | showan | e | oose [[ 0o nezot
L medtxt
D e e . S medtd
DList v Hierarchy ‘ 4] I’I_
Command L) X|
Command> LoadResLVS inverer ﬂ
Select> Mo object selected
Select> Mo object selected j
[ready b |s, 82 [na| .

< 119 2.3.(2)-52 MyLVS 0ll CHgt Discrepancy HIAIKl &2l >
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® Layout =3

Of WHOAM Errorot ZM5IH =HoH0F ot XIBH RS 21 J2H SAIYE =& UL
yCAD Schematic Editor ¥6.3 - [Inverter/Iny/schematic] & |E||1|
J@ File Edit Wew add Shape Layout Tools ‘Window Help ;Iilll|
Dsd|ap|acs 2oz T2 ||leasal % |
Sl =
[=1-423 MyCAD Design Manager VDD
E@ Inverter ] P L
EI@ Irw ‘s
hierarchy p! hd
schematic =4
symbal PMOS
- =
- Analog
H;{ [ |‘_’.
&
IND PouTo i
NMO|S i N
iR —j s 0
S5 o
VPULSE B
| Jo
iy
A
N7 GND
4] | _>I_I
Far Help, press F1 [x=-83 [y =414 [ [mom [scre
8 2.3.(2)-53 Inverter Schematic sl 74 2|
?12l SchematicE 2™ Layoutlld= = = 3= VPULSER CAPE £ = ULhL
Fle Edt Format Vew Help Fle Edt Format Wiew Help
oYW W W FH BB W R VR W W B W HH BB W H VR W W R WM W T TNVERTER T
[ MyAna'Iug v7.1 SPICE netlist generator LR e e e T e S AT e L T S T e S e R S T e P
: Iglel:tz;méxéliaig\i’un for Berkely SPICE 3 b e ﬁt%t;m Laget, pro. 2003
I ! b Copyright (c) 1992-2003 MyCAD, Inc,
% Gengrated Date :: 2006/1/6 9:46.21 et TIME = 19:37:12 DATE = OL/06,/06

.GLOBAL INWD OUTO

LGLOBAL GND VDD

BB R R BB R BT BB RO B B R BV W AR R B R RV U Bk

MT_IZ2 OUTO INO GND GND MMOS L=0.4U w=1.20 AD=1,32P AS=1.3ZP PD=3.4U P5=3.4U
CT_I3 ouTO GND 0.1P

VT_I6 INQ GND PULSE € 0 5 20N 2N 2M 48N 100M )

MT_I5 VDD INO OUTO VDD PMOS L=0.4U w=2.4U AD=Z,64P AS=Z.64P PD=4.6U PS=4,6U
U BB R H B R B H B M B R H U H R R M B W W R R M R R RV B

VDD VDD 0 DC 5§

WSS GND 0 DC O

e L R R TR

WVI7_VDD_VDD I7_VDD VDD DC 0

WIG_WN_GND I6_NW GND DC O

DR R R L R T T R e
R T T g e e e

14 4

Z=Z EMHXAE D
NAEHZOH 2AHSH Schematic SIZE2
NetlistE H| 1) 6F X0IEZE Hl

o =2
N #3838 g
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R T T T T e 1]

%' INVERTER' LAYOUT CELL
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45=2. 64P PS=4,6U AD=2.64p PD=4.6U

H

PMOS W=Z.4U L=0.40

K # OF MOSEF PMOS L

i
I

INO GND GHD

ouTo WMOS W=l.2U L=0.40
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@ Schematic Spice Simulationd} Layout Spice Simulation H| 1

LT 8 vlout0) v(in0) =lofxl
mv{out) mvfind) [V
{outl] v(ind] [V] ; By(outl) Bv{md] [¥]
50
4 44
3 1H
2r i
16 1
!
pt T T T
1 : o i pes P Uln 5000 1000 160.0n 20000
Titae [sec] Tine [sec]
< 18 2.3.(2)-56 Schematic Z 1&t0! > <J¥ 2.3(2)-57 Layout Z 1t =0l >
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(4) Layout data P&t

@® CifGDS Pro
HHESIHOIA AlS > Z 2 )2 (All Program) = MyCADPro 2005 - CifGDS ProE &8 Al2!
Ct. CifGDS Pro= Data Converter2A MyChip2l Layout&HE MaskH &S <8 U2 (GDSI,
CIF, DXF) 2 B8 & =+ U2H, 0ld8t mMEES MyChipez Be & =& QCh et MYS
A

ASHEE JtsSGtCH ag AIZICH

i Mode
MyChip To GDSII= &5t

i.  MyChip To GDSII
Project= C:\MyCAD example\Layout\Work\Inverter.priS & &4StCt. GDSII File2 Work folder il
Inverter.gdsZ Technology= SCMOS_SCN4ME_SUBM.TEC2 2 A= Xl & & L.

ii. Preferences

GDSIl Version2 MaskAl & gHA(f] gt

rr

HES HdEHECL HIIME 6.0HHES & EEHT.

iv. Cell name

Case sensitiveS & EHSHLT,

=11

— MyChip To GDSI
& MyChip To GDSI =00
~ MyChio To CIF Project IE:\M_I,IEAD examplehLapoutiwork Bmwse,,_l
‘' MyChip To DF GOSH File I::-campIe\Layoul\work\inverter.gds Bmwse,,_l
€ GDSHI To MyChip Technology |E:\M_I,IEAD exampletLayoutTeck Browse...l
" GDSIl TaCIF
" GDSH To Test

— Preference:
" CIF ToMyChip GDSH Yersion
" CIF Ta GDSI ’V GDSI er 6.0 [recommended))
" DxF To MyChip
| chopping polygons whose number of
" Message Al vertices is greater than this number,
—cel name——— ¥ Including reference libraries
0 e araiie v Merging reference libraries into a single stream
[~ lanore group
" Upper case
" Lower case
[Cellz | Lapers | Tranzlate | LCloze

< 12l 2.3.(2)-58 CifGDS Pro Al3{S ¢|st 4% >
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un
Hr
o
[
02
z
N
o

g 2.3.(2)-4810 20| 2= =™ Translate

nicifcds Pro 2005 3 o ] 5 |
— mode =
— M e
" MyChip To GO =
. . # of boundary : 11442 Al
" MyChip Ta CIF Hoftest - 17
X _Hoaf tatal ;11459
" MyChip To DiXF Cell Size  : -0.800 -0.800 90,800 270.000 [um]
: [Cell: PAD VMDD ]
" GDSII Ta MyChip ¥ of boundary - 11563
cHoftest @ 19
€ BDSIl ToTIF Hofiotal : 11508
T CellSize : -0.800 0800 90800 270,000 fur]
b [ Cel: PAD_CORNER )
" CIF TaMyChip . # of boundary : 13
CHofsef  : BO32
" CIF TaGDSI . Hoftotal : BO45
CellSize  : -0.700 0100 173100 173.500 [um]
™ DF To MyChip [Cell: PAD_SPACE |
. # of boundary : 12697
% Meszage Hoftet ;18
CHoftatal 12716
e CelSiee - -0.800 -0.800 90,800 172.800 [um]
Il Succeed in conwerting the MyChip file to GDS.
¥ Caze sensitive vl
 pper case 4 | 2
" Lower case
Cellz | Layers | Tranzlate I Lloze |

< & 2.3.(2)-59 Translate CifGDS Pro >

Layer mappingZ tE = =+ RULH &0l 2™ CloseE =d &= &

C:\MyCAD example\Layout\Work 0| Inverter.gdsE = QIStCt.

o

File Edit “iew Favorites Tools  Help

eBack - \_’.:,l - |‘ﬁ‘ ‘ ';TJ Search [1:" Folders | 222+

Address |5 Co\MyCAD examplelLavout|wark

Folders x - |E e =
= :f My Computer ;I — = |=
ﬁ 314 Floppy (420 imverter, 00  cifgds.log drc.log
= S Local Disk (C:)
IC7) Documents and Settings — Iy
|53 Layout_Design
=l () MyCAD example DRC REP DR, sum
Bl 5 Layout
2 output i = .

[C3) SPICE file |}

IC7) Technology File

nnnnn.
3
E
3
£
E
RO

3 Werification file inverter.ini inverter . pri laynet.log
=3 work,
IC5) Schemnatic : E...
I3 MyCADPro =
[ (= Bl hinDea 2005 u | AYRMET OFD | AWEIET corn lisc lam

< 18 2.3(2)-60 GDS 'Y =0l >
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2.4.NAND &3

(1) NAND Schematic €3 (Schematic Editor For MyAnalog)

o

2.3 (1) Inverter Schematic & HE &1 &tCt.

@ Library M4 & FI|
SchEdE

A AIF| 2 Schematic\Work Folder0fl Nand library Filedt Cell€ Bt=

I

=4 MyCAD Schematic Editor ¥6.3 _._I Ellil
Eile .Edit_ Views Add Shape Layout Tools Window Help
DEEH (&R | =z s 2es Be |2 ||azs a|[L=]E
zi= ZAMNand/nand/schematic
E@ My CAD Design Manager ﬁ
@ Mand | (B
-8 analog >
._p|
e
"
i
’/i-
~
.
. Lo
[« — % *
A

For Help, press F1

[x=57

ly =57

[ hom[ 4

< el

2.4.(1)-1 Library ¥4 & FJIt >
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@ Schematic &

2Py
Analog library fileOil i NAND gate0fl 22
S 3I2E FHEHL

| =

st 8=S

E

=AMyCAD Schematic Editor ¥6.3 - [Nand /nand;/schematic]

J@ File Edit Yiew Add Shape Layout Tools Window Help

=10l x|

(2NMOS, 2PMOS, VDD, GND, 2VPULSE)

INETE|

ey

D@ W &0 | Yy e |Cw|e ||laasa

l=z=1=]

5 |

-

=423 MyCAD Design Manager
B4 Mand
= @ nand
! @ schematic
D ':@ Analog
=-ER cap
-3 cccs
2R cvs

PMOS

40(

IND -

Oy

_ VoD

| S0y

=-E G

=2 1aC MMOES

=B 1DC

5 e

2R Exp
- D
=R PULSE
E-ER IPwL
-2 1SFFM

nn (&
WPULEE

4 N1

B

=B 151

=-E NESIM

YPULSE

+-BR NDIODE
BB NIFET
- MMES
=-ER NMOS

F-E WP

- NSCHOTTEY

N6

=l

MO

For Help, press F1 |x =-277

[y =273

3

> 2ons ve FTL 809

< g 2.4.(1)-2 Schematic

0

Al

o

>.

d

o

PN | AH A

= A
=" o o

bl

Al

M
=
S 2.

32

Of ZWE HOIY = YT B
AE OHSI|E ded A2 MM

J@ File Edit Wew Add Shape

9| Inverter?t Z2L+ NAND gate= &
V2=5, TD=10ns, TR=2ns, TF=2ns, PW=48ns, PER=10
TD=35ns, TR=2ns, TF=2ns, PW=48ns, PER=100ns )& &

=AMyCAD Schematic Editor ¥6.3 -

g >

0l 24
Ons ),

48HCH Pulsedt 12

[MN4

LayaoL

Insden|ae

d

= % My CAD Design Manager
El @ Mand
PE iﬁ nand

: B hierarchy
~[F schematic
: 8 symbol
El @ .ﬁ.nalng

< 02 2.4.(1)-3 &

= AH A
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® Schematic 2=

s =370 slzHE2 860 ERCE SO Error)t 2#M5HH Schematicgl 28 £+=4&

L
 Enmors Fisnzl | <« | » | Clese |

Dl Electrical Rule Checking...

v |rvalid net/bus name 3
0 Eror(z), 0 aming(s)

v Met dizconnect
v Bug has no name
v |nvalid bus width
v |ryalid net index
v Bug gize migmatch
v Short

v Floating input

v |n-port disconnect
v Port mismatch

v Port duplicate
v Met Input{3)

AAMADAIIRRRAJA

—Warnings

Check all wamings |
¥ Out-port disconnect
¥ Symbal nat found
¥ Met Feedbac(k)
¥ Floating output

< 8 2.4.(1)-4 Schematic ERC && >
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@ Netlist It == (Logic2SPICE)
IZHS0l U B Z=70 SPICE UHECIAE WEWIIE sttt Z23t= output folderOfl

nand.cir2 M&SC Run2 =2 &8t = ViewE =2 &0l

Jo
o

o
O

m ogczsce v rs _(rix
LContext File : IE:\M}ID’-\D e:-:ample'\Schematic'\wolk'\Naj = Browse... |

Library : I MHand j
Cell: Inand j
Result File : I.M_I,IE.-’-\D ewampletSchematichoutputsnand i [5g] Browse... |

|rizlude File : I j = BIDﬂSB...l
V Bun | y | x LCloge | Optior. . |

Dezign Contest File: C:AMyCAD exampletS chematichwork S and.mdc ;I
Library Mame: Mand

Cell Mame: nand

Spice Result File: C:uMpCAD examplehS chematichoutputynand. cir

Tranglating...

Processing instance '10° of leaf cell PMOS".
Proceszing instance 17" of leaf cell MMOS'
Proceszing instance 13" of leaf cell PMOS".
Proceszing inztance 14' of leaf cell WMOS'
Proceszing instance 17" of leaf cell WPULSE'...
Processing instance 19' of leaf cell "“PULSE'..
Total B cellz extracted.

Tranzlation completed.

" o

< 18 2.4.(1)-5 Schematic Netlist I} =& >

(T LI

Fle Edit Format Yiew Help

B O O O I R e :J
i Mydnalog v7.1 SPICE netlist generator

U Cell wame :: nand

¥ Flatten Extraction for Berkely SPICE 3

¥ Generated Date :: 2006/1/10 16:55.38

B T T T T Tt T A A R R R R R PR TR Y TR P TR VR A PR TR PR TRV TR T e

.GLOBAL INO INL OUTO

.GLOBAL VDD GHND

O R O R O
MT_I0 QUTO INL VDD VDD PMOS L=0.4U w=2.4U AD=2.64P AS=2.G4P PD=4.6
MT_T1 QUTO INO T1_NNS GHND MMoS L=0.40 W=1.2U AD=1.32P A5=1.32P PD=
MT_I3 VDD INO OUTO VDD PMOS L=0.40 w=2.4U AD=2.64P AS=2.64P PD=4.6
MT_T4 GND IML T1_NNS GND MMOS L=0.41 W=1.2U 4D=1.32P A5=1.32P PD=3
WT_I7 INO GND PULSE € 0 5 10N 2N 2M 48 100K )

WT_I9 INL GND PULSE € 0 5 35N 2N 2M 48W 100K )

HHHH N H R H RN A R R RN RN RN WHHH TR NN

VDD VDD 0O DC §

VSS GND 0 DC 0

HHHH N HHHHHH T H N RN RN RN H RN HHHHH RN R R W RN
VIS_VDD_VDD I5_vDD VDD DC 0

VI9_NN_GND I9_WM GND DC 0

HHHHHHH N H N H NN R R R R R R R R R RN RN RN R R R RN

4] H 4

< 18 2.4.(1)-6 ==& Schematic Netlist &0l >
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® SPICE Al8y0l&

i Include It &

MySPICEE A& AIZ2] = pand.cirg 2204,

: ~lalx]
@Eile Edit Search Wiew Format Options Analysis  Postprocessor  Window Help _|ﬁ||1|
D|=|E| #|@=|@| S| acloc|1E| N |op|pz|1F|R| 2|
ol o o o o o o o o ol o o ol o o o o o o o ;I
*

*
*
*

MT_IO
MT I1
HT_I3
NT 14
VT _I7
VT _I9

ki

Myhinalog V7.1 SPICE netlist generator

Cell MNamwe :: nand
Flatten Extraction for Berkely SPICE 3
Generated Date :: 2006/1/10 14:56.57

R e R R R R R
.GLOBAL INO IN1 OUTO
.GLOEAL VDD GND

R R R R R R R R R R R R R R R R R R

QUTO IN1 VDD VDD PMOS L=0.4U W=Z.4U AD=Z.64F L5=2.64F FPD=4.60 P3=4.80
OUTO INO Il MNMS GND NMOS L=0.40 W=1.2T AD=1.32P A%=1.32ZF PD=3.40 P353=3.40
VDD INO OUTO VDD PMOS L=0.4T W=Z.4T AD=Z.64F AS=Z.64F FD=4.60 P3=4.80
GND IN1 Il MNN3 GND NMO3 L=0.40 W=1.2U AD=1.32P AZ=1.32ZP PD=3.4U0 P53=3.40
INO GND PULSE ( O 5 Z0ON 2N ZN 48N 100N )

IN1 GND PULSE ( O 5 35N 2N ZN 50N 100N )

ﬂ‘ﬂ‘;ﬂ‘*ﬂ‘ﬂ‘ﬂ‘ﬂ‘*ﬂ‘ﬂ‘ﬂ‘ﬂ‘*ﬂ‘ﬂ‘ﬂ‘ﬂ‘*ﬂ‘ﬂ‘ﬁﬂ‘**ﬂ‘ﬂ‘ﬂ‘ﬂ‘*ﬂ‘ﬂ‘ﬂ‘ﬂ‘*******T***************
VDD VDD O DC 5

VS5 GND 0 DC O

R R R A AR R R A AR AR AR R AT AR AR AR
VIS_VDD_VDD IS VDD ¥DD DC O

VI9_NN_GND IS NN GND DC O

R R R R R A R R R R R R R R R R R R

i

|File Format; Standard SPICE

|Ln 21, Col 26

< 8 2.4.(1)-7 ==& Schematic Netlist 22| >
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nand.cir0ff SCN4M_SUMB SPICE BSIM3.txt (IncludeI}2)E &0 Z&AI9I12 1nsOl Al 200ns
DA AHAPDIAC=E WES EUHFRULH (R24E A

00
0
10
H
I
Ot
°
o
o

.TRAN 1ns 200ns

MySpice - [C\MyCAD example’Schematic’,output’,nand.cir] =10 =]

@ File Edit Search Mjew Format Options  Analysis  Postprocessor  Window  Help = | =} |1|

||| #|E=|@| &| ac|oc|1E| n |or|pz|TF|R| 2|

R AR R AR TR R R R AR AR R R TR AR AR AR AR TR TR R AR AR R R AR TR T AAT -

* Myinslog V7.1 ZPICE netlist generator

s Cell Name :: nand

* Flatten Extraction for Berkely SPICE 3

x Generated Date :: 2006/1/10 16:55.38

E  E E EE E ]
-GLOBAL INO IN1 OUTO

-GLOEAL WDD GHND

)

NT_ IO OUTO IN1 VDD VDD PHOS L=0.407 W=Z.4U AD=2Z.64F AS=Z.64F PD=4.6U P3=4.60
HT_I1 OUTO INO Il NN3 GND NMOS L=0.4T W=1.2UT AD=1.32P AZ=1.32F PD=3.47 P5=3.40
NT_ I3 VDD INO OUTO VDD PMOS L=0.40 W=Z.4U AD=2Z.64P AS=Z.64F PD=4.6UT P3=4.60U
HT_I4 GND IN1 I1 NNS GND NMOS L=0.47 W=1.27T AD=1.32P A3=1.32P PD=3.4U P5=3.407
WT_I7 INO GND PULSE ( O 5 10N 2N 2N 45N 100N |

WT_IS IN1 GWD PULSE ( O 5 35N ZN ZN 48N 100N )

e

VDD VDD O DC 5

VES GND 0 DC O

R

WIS VDD VDD IS VDD VDD DC O

WIS NN GND IS NN GND DC 0O
R R R R R R R R R R R R R R R R R R R

-TRAN 1lns Z00ns

* TSMC 0O352P4n
* SPICE B3IN3 VERSION 3.1 PARAMETERS
* SPICE 3f£5 Level &, Jtar-HSPICE Level 495, UTHOST Lewvel &

-MODEL MMOZ NNOS | LEVEL = 49

+VERSION = 3.1 THOHM = &7 TOX = 7.6E-9

+3J = 1E-7 NCH = Z.3579E17 WVTHO = 0.5027514

+E1 = 0.5359893 Ez = 0.0258172 E3 = 24.6606744 =
g P

| File Format; Standard SPICE |Ln1. CalB0

< 18 2.4.(1)-8 ==& Schematic Netlist 0ff Include It &L >

ii.  Simulation (MySPICE)
MySpiceE &/ Al{ output folder® nandl.cirS =2{2Ch

0% Analysis® Run Standard
Spice File2 =21 A& AI9]10 Select Variables To Plotlil Al &L CE2F E2L- 55 HEEHTH

Select Yariables To Plot x|

Befare AlM-Spice can perform the requested analvsiz, you should select one
or more circuit vanables to plot during simulation. Pleazse complete the fields
below and presz OK. Then chooge the command ""Start Simulation' from the
Control menu.

Yariables in circuit (zelect one or mare]:

AL Dptions
Cancel
€ iagnitude —I
" Bhase
w[i1_nnz| [voltage] [T BB Scale
w[gnd] [voltage)
w(if_wdd] [voltage]
w(id_rin] [voltage) = Y Axis Format...

Speed search:

| ™ Do not show in the future

18 2.4.(1)-9 Select variables _V(out0), V(in0), V(inl) >

0l % Control2 Start SimulationS =21 A& Al2ICH
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=100 x|

i@ w{out0}) ¥(in1) ¥v(inD)
_ Bvjoutl] Bv(inl) mv(inl) [V]

0.0
10 : :
0l Bl 100.0n 1600 2000
Time [sec]
< 18 2.4.(1)-10 Simulation Z 1 &0l
g5 2 = UL

ol

207} =20/ NAND gate® Z2|I gt
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(2) NAND Layout & H(LayEdPro)

2,3 (2) Inverter Layout &4 E & 16HCt.

@ Project & Cell 44
LayEdE & AlIJ|1D Layout\Work Folder0l NAND Project?t Cell€ 2t=21] Technology File2
Layout\Technology File\SCOMS_SCN$ME_SUBM.TECE AtE&tL}.

#£% L ayEd Pro 2005 - nand

© Project  Cel  Edit  View Create

D2d @G BsR D

Project o X [
| |

w3 nand

< 18 2.4.(2)-1 Project & Cell &4 >

88



Layout & H|

Schematic3|2E 2 1) DRCOl %A Nand layout2 & HSHCE. Inverter& SO0IA ArE St Bind
N

LibraryE Se2{2A L2 AIZ5HH

o

OII

MOZ HHH AtE

r

i Nwell & Active

b X 0ICH

AMERE defaultgt=S ALE

otH

Ct
HZ|GHCH (220 M Al26t= Back-Ground Color=
&

§£% LayEd Pro 2005 - [nand] = =101
J Project  Cell  Edit  Miew Create  Operation  Instance ificati Option Window  Help - B X
Ded S0 218 2¢ @Meanea s AW B PeE 9B %=
Praject 2 X hand | nozre | Gb x|l mx
# Nand — As ns |
5 @ e W R =
| [ OV VPN TSUEN TOUT MUUTOON U B av w_ |
E a le[a"es ................
B @ [1]CAMUCADPioDemaMDSs My || - - - - - - - - o4 - B R e a0
thik_active
................. i
................ ol
................. Rk
................. poky2
. I S contact
....... e e e e g owem o wia
metall
....................... metal2
........................ wia2
metals
........................ iad
....................... metald
........................ dlass
................ Fickie
tes_mask
...... et
SRR el rert
e L me 2t
medtst
medtt
|l —] I ||
M o Hierarchy | 4|
Cammand n x|
Command> ZoomOut? ;I
Cormmand> ZoomFit
Command> Cancel
j
< 12 2.4.(2)-2 Nwell & Active J217| >
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Poly

ayEd Pro 2005 - [nand]

Project  Cell  Edt  Wiew Create  Operation  Instance  Verification

Ded SR/ 2R oo Bleoanes Ay

Option  Window

i 3

Help

BHBE e % = (=]

~iolxi

-0 X

Project x|

= nand | D2 [R] |
% Mand

4

box

A Cells

& nand
(=143 Libraries
- 2 [ 1] CAMyCADPrio\DemovDS My

55—

[ List | fuHirarchy |

-

1

Layer

Command

-}

Command? Ruler 1351137
Comrmand> ZoomOut2
Command> Cancel

11l

Lellel

< 18 2.4.(2)-3Poly 1clJ| >
Npuls & Ppuls

Eﬂ LayEd Pro 2005 - [nand]

=lolx]
Project  Cell  Edit  View Create  Operation  Instance  Verification  Option  ‘Window  Help - 8X
Dwd 8k 2B o0 MeonoT A iA@Y B
Praject 2 X/ pand | oz [R] |
% Mand
123 Cells
- [ nand
3 Libraries
) [ 1] CAMyCAD ProfDemodDS My
poly2
contact
wia
metal
metal2
via2
metald
viad
metald
. olass
0. probe
res_mask
pialytxt
. metxt
21 meztd
metd
medtt
o -
[ist | o8 Hierarchy | 1] [
Command a x|
Select> Ma object selected. =l
Command> ZoomFit
Select> Mo object selected.
5
H
|Ready o |7, 13.7 lam|

< 1& 2.4.(2)-4 Nplus & Pplus 1217| >
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iv. Contact

3 LayEd Pro 2005 - [nand] i i ;lﬂlil

Project  Cell Edit  Wew Create Operation Instance  Verfication  Option  Window  Help

-8x

DEH Sk Bie oc[Eenpeoaay HAHB OHE| W % = (=]
Project i x|‘ nand | hoz (7] | 4 b x ||Layer et
[ Moand ae | wme |
ioix

Project  Cell  Edit  Yew Create  Operation Instance  Verification  Option  Window  Help - B X
DwH SRR ox Toabeoaar H4EBienl »EE %=E
Project 2% nand ‘ D2 [R] | 4 1 x| |Layer ax
# Mand o . o R Ry 3 e e : T
-3 Cells T 5o E e N W W %% B %
i [ nand
El-*23 Libraries

(£ [1] CAMyCADProhDemob DS My

probe
res_mask

polytxd

mettxd

me2txt

me3txt

L D . R medtxt

[List | P Hierarchy | 4| [

‘Cnmmand J;le
[command> Ruler3,1.1 36,1 =
< ¢ 2.4.(2)-5 Contact 1c|J| >

Metall
=1l

Project  Cell  Edit  Wiew Create Operation Instance  Verfication  Option  Window  Help

Neld Rk B o0 Hennomag HAMEB - SBE %
Project 2 X nand | noz (R |
4% Nand AT . T T : =
£1-23 Colls % B g D i
@ nand 1

El-{3 Libraries

(£ [ 1] CAMyCADProAD emotID S \My o : ST G

v
i

e

- \ s maazm
& \: SR iE;
&Ni ot metalt

5 dlass

N

L probe
rez_mask
Mw o o . W o B
7 palytxt
77wl . mette
me2txt
me3tut
i iy f E f ;M . o medtxt
el T T a8
DList &Hierarchyl || |>|_
|Command 2 x|
JCDWITI&I’]d> ZoomFit ;I

< 08 2.4.2)-6 Metal 1 2217| >
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Vi.

Metal2
4 LayEd Pro 2005 - [nand] N =10l =]
: Project  Cell  Edit  Wiew Create  Operation  Instance  Verffication  Option  Window  Help =@

Ded Sk B oo ([Eeoonen sl H2@ B e p R wEE % =E

Praject a x| Layer ax
& Nand
El-3 Cells
i e [ nand
rares

1423 Lib 3
[ 1] C:AMyCADProAD ematIDS iy ||

-

-

%
o

ﬁ//
.

R
-
a
& : probe
res_mask
polytxt

meitxt
me2txt

.
v E— .

Cammand> Cancel ;I
Command> Zoom -0.26.8.019 7.397.3 146
Command> Zoom 0.274.7 878 6.202,3.491

Create instance ohjecks o |[3, 8.4 o]

Vii.

< 08 2.4.(2)-7 Metal 2 J2I7| >

Via
4 LayEd Pro 2005 - [nand] N =1alxi
§ Project  Cell  Edit  Miew Create Operation  Instance  Verfication  Option  Window  Help - 8x
Dwd SR B8 o0 [Menneaad HAH B ¢ 9OE %=H
Project 2%/ nand | oz (7] | G b ox|[layer ax
8 Nand s S

: e RS
£-3 Cells R \\\
DD nand \N
El-43 Libraries iy % - B \\ R

Bl B [ 1] CAMyCADP oA DamaNDE My || © - . o \ Ny

res_mask
polytxt
meTtxt
me2txt
me3txt
e i Lacion s medbd
7 7 7
S NN 7y,
[uist | PaHirarchy | 4
| Command n x|
Comrmands Cancel [

Command> ZoormOut2
Command> Zoomln2

[Ready o |fa.3, 8 [hum|

< J& 2.4.(2)-8Via 2217 >
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viii. Metal text

VDD, GND= Meltxt/A, B, Y= Me2ixt=2 & =C.

8% LayEd Pro 2005 - [nand *]

=10l xj
Project  Cell  Edit  Wew Create Operation  Instance  Verification  Option  Window  Help - Bx

Ded SE BB o0

Lol BB @A N
Project 2 X/ nana* | o2 (] |
% Nand — 5
El-423 Cells
i - nand

E1-£3 Libraties
[ 1] CAMyCADProAD emobD S iy

res_mask
polytxt
meTtxt

[ Y List &Hierarchyl 1] [+

Command

Select> One object selected -]
Select> Mo object selected.
Select> Mo object selected.

| Mo objert selected. o 7.8, 8 o

< ¥ 2.4.(2)-9 Metal text 12/J| >
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® Layout 23
i. DRC (MyDRC Pro)
Verification File2 SCMOS_SCN4ME_SUBM_DRC.rul2 At&8tL},

i

Eraject |C:\MyCAD exampletLapoutwork WM and. pri Brawse | i
Cell [nanND =l
Bule |C:\M_I,IC.~'-‘«D examplehLapoutiy erfication filehS Browse | sz
Fule Type
’V & MyChip ¢ DRACULA ‘

“WRITE THE YERIFICATION GD'SI FILE
"WRITE THE 'RESULT.GDS' FILE TO RECORD THE WERIFICATION GDSII

CLOSE THE VERIFICATION ERROR FILE

CLOSE THE 'DRC'FILE TO RECORD THE YERIFICATION ERRORS

CLOSE THE YERIFICATION REPORT FILE

CLOSE THE 'DRC' FILE TO RECORD THE YERIFICATION REPORT
*TOTAL ERROR(S) : DISPLAY] O)/OUTPUT[ 0]*
xxxxxxxxxxxxxxx EXECUTION TIME s

START EXECUTION TIME : 16:08:57
EMD EXECUTION TIME : 16:09:08

-
| | »

< 12 2.4.(2)-10 Layout Off CHEt DRC ZZ >

ii. Extract & ERC (LayNet Pro)
Verification File2 SCMOS_SCN4ME_SUBM_ERC.rul2 AtEStCt. Netlist File2 output folder

0l nand.cir It2 & F=Z!'C}. Generate net and device shapes®? Passive device model name

= M3=s8 = Runs =ELChL

REIEY

Project |E:\MyEAD examplehLapoutswork \Mand pri Brovse | P

LCell |nand j

Bule |C:\My[‘AD exampletlavoutsierfication filetS  Browse | Clase

Include | Bravse |

Output |E:\MyEAD examplehLapoutoutputinand. cir Broyse |

¥ | Gererate riet and device shapes Rule Type

¥ Eassive device model name ’7 f+ MyChip " DRACULA ‘
CLOSE THE WERIFICATION ERROR FILE d

CLOSE THE ERC'FILE TO RECORD THE VERIFICATION ERRORS

CLOSE THE YERIFICATION REFORT FILE

CLOSE THE 'ERC!FILE TO RECORD THE YERIFICATION REPORT
*TOTAL ERROR(S) : DISPLAY] 0/OUTRUT] 0]*

ESECUITION TIME sssssssssnsns
START EXECUTIOM TIME : 16:12:49
END EXECUTION TIME : 16:12:54

B e

< 8 2.4.(2)-11 Layout Ofl CHSt Netlist Extract & ERC 23 >
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@ SPICE AI2dI0l4 (MySPICE)

i Open nand.cir & Include.inc

MySpiceE &A@ AlJ|1], nand.ciritZ S ZHA SCN4AM_SUMB SPICE BSIM3.xxtlt & S

oA 0 E=Ch Inverter 238 =& =20 otLE G UJI
2

BN
SimulationS &g AIF1J] A&t A2 F 22t gtE & AIHS

* Power/Ground

VDD VDD 0 DC 5

VGND GND 0 DC 0

* Input Pulse

VIN1 INO O PULSE(O 5 10ns 2ns 2ns 48ns 100ns)
VIN2 IN1 0 PULSE(O 5 35ns 2ns 2ns 48ns 100ns)
* Transient Analysis

.TRAN 1ns 200ns

EiMySpice - [C:MyCAD example’,Layout' outputinand.cir]

@F\Ie Edit Search Wiew Format Options Analysis Postprocessor  Window Help

=

ol

Ct.

PUHEA 2 20

=1olx|
=171

| | | |ﬁ @ AClDClTElNlOPlPZlTF '[Rl ﬂ

A R R A TR A A A R R R AR A AR R A R A A A R A A A S A AR A A A AR AR A AR A AR A A AR A A E AL A LAAE

T MyChip 3tation Laylet Pro 2005
E Copyright (e} 1992-2005 MyCAD, Inc.
it TIME = 16:41:55 DATE = 01/10/08

R e R e e e e e e R R e LR R R TR LR A LR
*#IMAND' LATOUT CELL
*.GLOBAL INO OUTO IN1 GND:G WDD:P

M1 QuUTo INO VDD VDD PHCS W=2.47 L=0.47 A3=1.44P P3=1
Mz QuTo In1 VDD VDD PMOS W=Z.4T7 L=0.47 A3=1.44F P3=1
*.

% 4 OF MOSEF PHOS P2

*

*

M3 GHD Ino 7 GHD HNMOS W=1.2T L=0.4T7 A%=1.3ZF P3=3
M4 QuTo IN1 7 GHD NMOZ W=1.2T L=0.4T7 A%=1.3ZP P3=3
*.

b # OF MOSEF NNOS 2

*.

*

*Power/Ground

VDD VDD 0 DC 5

VGND GND 0 DC O

*Input Pulse

VIN1 INO O PULZE(0 5 10ns Zns Zns 46ns 100ns)
VINZ IN1 0 PULZE(0 5 35n= Zns Zns 48ns 100ns)
*Transient Analysis

.TRAN 1ns Z00n=z

* T3NC 0352FP4N
* SPICE E3IM3 VERSION 3.1 PARAMETERS

] STTAT ALC T oeem ] O e TETTOT T ooers 1 AR TITWMAST T meenl O

.27 AD=Z.64F PD=4.60
L2 AD=Z.64F PD=%.60

.47 AD=0.7YZP PD=1.20
LA AD=0.7ZP PD=1.20

|+

of

| File: Format: Standard SFICE

|Ln 26, Col 45

< 1&g 2.4.(2)-12 Open Nand.inc & Include.inc
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i. RUN

ol

HAIZ] 10, Select Variables To PlotOl A Z 1t

>
0

0% Analysistil Al Run Standard Spice File2
els t

s

o
{0
Ol
rr
m°

YL Co ERLCE M

ol
Q

Select Yariables To Plot [ x|

Before AlM-Spice can perform the requested analysiz, pou should select one
or more circuit vanables to plot duning simulation. Please complete the fields
below and press OK. Then chooze the command "“Start Simulation™ from the
Contral menu,

‘ariables in circuit [select one or mare]:
4L Hptions e |

£ Magritude
) Bhase

[T DE Gcale

i ; |
w[gnd) [voltage]
7] [voltage]

i[winZ] [curment) -
ilwin1] [cument) ﬂ Y &z Format .. |

Speed seaich;
I ™ Do not show in the future

< 11" 2.4.(2)-13 Select Variables _ V(out0) , V(in0), V(inl) >

ol

i}

ar Yy
B
o

0O

] ontrol0l Al Start Simulation2 A& Al2|11, Simulation StatisticsS & QI &tC}.

il v(out) v(in0) ¥(inl) _ . _|E||5|

; mv{outl) Bv{ind) mv(inl] [V¥]

T - T T T - T - - T T - T -
(i Giln 100 150.0n 2000
Time [sec]

< 08 2.4.2)0-14 Layout Z1} =

ro
V

=0 =501 NANDgate2| 2e|lHet 255 € =+ UL



(3) Layoutlt Schematic Hlw =4

i Rule & Discrepancy
Rule2 SCMOS_SCN4ME_SUBM_ERC.rul2 At&3%t1 C:\MyCAD example\Layout\Work Z
O °0l nand.disOl discrepancy fileS A& &tCt.

ii. Layout or Schematicl
& Project)t XS 2 M&E =L

iii. Schematic or Schematic2

Schematic\output\nand.cir & Ct.

x

— Rule and Discrepancy tode
Bule I:atinn file\SCMOS_SCMAME_SUBM_ERC.ul Browse | & Lvs
Dise. IE:\MyE.L\D exampletLayouttwork\nand Jdis Browse | " 5ys

— Lapout or 5chematic
Praject IE:\M_I.JE."—“«D exampletLayoutvwork \MNand.pr Browsze | Bun
Tupe ISPIEE ]T Cell Inand j

— Schematic or SchematicZ Cloze
Schematic IE:'\M_I.JEAD exampleblayouthoutputhnand cir Browse |
Type |5P||:E x| Cal | ~| | Optien

< 02 24.2)-15 MyLVS &8 22 &5 >
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(@ Discrepancy It =t0l
SchematicOl capOl 87| =0l Discrepancy)t ZaotXl L =C.

ruvserozons x
— Rule and Dizcrepancy —Mode—
Bule Iatir.-n fileXSCMOS_SCM4ME SUBM_ERC Browse | & 15
Disc. IE:'\M_I.JEAD exampletLayoutyworkhand. dis Brawse | 5y
— Lapout ar Schematic
Project IE:\MyD—\D examplehlavauthwark \MNand, pri Browsze | Bur
gk SPICE =] Cel [nand ]
— Schematic or Schematic? Clase
Schematic IE:\MyD—\D exampletLapouthoutputhnand. cir Browse |
Type |SPIEE | Cel | =] | Oation
MUMBER OF UN-MATCHED LAYOUT DEVICES = 0 ﬂ
MUMBER OF DISCREPAMCIES =
HUMBER OF UN-MATCHED AMD DISCRERANCIES = O
1
EENNNENENNNNNREN EXEEUTIDN TIME EENKNENENNNNERE
START EXECUTION TIME : 183212
EMD EXECUTION TIME ; 18:3212
»riiy» LWS-CHECK COMPLETED <<<<<
1] | 3

< 08 2.4.2)-16 MyLVS &8 >

® Layout =X

DiscrepancyJt 2415t Schematicit Layoutll NetlistE HlWotH =&

o

Ct,
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(4) Layout data P&t

@ CifGDSPro
CifGDSPro #0ilAl modelll MyChip To GDSII &&3dt1) ProjectE Nand.prig &&5tH IS

z £3&h

fGds Pro 2005 N o ] B4
— made =

— MyChip Ta GDSI
& MyChip To GOSII 22 0E
- MuChip To CIF Fraoject ID exampletLayoutiwork\Mand.pri  Browse. .. |
7 MyChip To D=F GDSI File I exampletlapoutiworkiMand. gds Browse...l
£ GDSII To MyChip Technology |E:\MyD’-\D exampletlapouthTeck
" GDSIl Ta CIF
 GDSI To Test

— Preference
" CIF To MyChip GDSI Yersion
" CIF ToGOSH ’]GDSII er 6.0 [recommended) j
" D¥F To MyChip
| chopping polpgons whose number of
(" Message Al vertices iz greater than this number.
—cell name———— ¥ | Including reference libraries
(% s s W Merging reference libraries inta a single stream
I lgnore group

 Upper caze
" Lower case

Eellz | Layers | Tranzlate Lloze

< 12l 2.4.(2)-17 CifGDSPro &3 &7 >

Xl

Jo
ro
rol
[

rr

TranslateS & oAl MessageE &Q18t (t=S GDSIH0| MAE A
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Il

diOIOtZE AN SEEIH =2 ChipS £H6tCH 28, ot Cellz £HE 4 001 £H= Ct
Cell2l SAt2E =% AX AL, O 20 REX oot €HE A= of Lidts B<2IF ®L
OlZ2H olLtel Cells ZHE M, OE Cell 2 SA== EZSAH EHot=

lge AS
(hierarchical)&2 Hl2t 6t10, BAIE2S £ 2 202 2AAEA(Instance)ct) £EC Tetd HS &
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3.2.Instance ¥ 0f

(1) Create Instance

SRS LayoutS AHE O

o

CellE2 InstanceZ =ci2C).

(2) View Detail

Cell9 visual LevelS X|I& &tC}.

(3) Set Instance View Level

2t Cell@ View LevelS XA &t}

(4) Flatten & Flatten All
Instance Select2=0IlA Object Select2=2 B4
Ol Ct.

o

Ct. SC2=

(5) Replace Instance

InstanceE ReplacestClt.

(6) Edit-In-Place

HEFRZE &8 M2 Flattent HIE JIs=S

o
O
18
|0
Hu
H
o
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3.3. 40Xl

ZHEFOHH QIHE 29HE S Zol 2JI2 etCh B =222 dioIotzE 88 dAlolM TE 0182
£ MEGIN Instancez =2H2Ch (22 01822 TN JU2H 222 & SlLL) 6IIM= MyCelldll
Ae UHEE =H2AA A

ol
_O'j
H
n ~
on
[

(1) Inverter &

\MyCADPro\Demo\IDS\MyCell\Layout\MyCell.priE HLCt. MyCell2| Cellz =

24 LayEd Pro 2005 - [IN¥] i =10l =

Project  Cell  Edit  Miew Create  Operation  Instance  Verfication  Option  MWindow  Help - BXx

IDEH SR R o [Benpenad AR B8R 9EE ZEE

Project 2 %[ vy ‘ 4 b x| [Layer 2 x

As ns |

03 AHRZI A
D ANRz2 -
- B AD22
- BUF
B BUF4%
- 1 BUFEX
-1 CONT
- [ DC24
- [ FORS
- B INCONT
[ 1Ny
- B INv2
B INVA
- B INWE
- [ LDRS
- [ MUx2
s
- ND2
& ND4
& NR2
-1 NR3 ﬂ

o
D List ‘&,H\erarthy | 4 | | 3 |_
Command X

Select> Mo object selected. ﬂ
Command> MewCell
Select> Mo object selected.

(-
- ometal2. Z
-
metal3
-
et
ilass
probe

7res_mask
byt
meTtd,
me2ht
me3txt

et

[ready b 0.8, 105 [um]

< 02 4.3.(1)-1Mycell & INV I} =0l >

102



(2) INV_PAIR

=0l

INV_pairO| &2 New Cell2 2t=Ct INV_pair Cell0il INVE Create InstancedCt. OHE €32 Jl=22
2 Bt
nstance x|
""" & DC24 = Instance : IINV
..... ™ FD
™ FDR Rotation : II]
""" O FDR3 Scale : |1
..... ™ FDS
----- O INCONT ™ Reflect
..... ERINY
..... o INV2 Columns : |1 = Dx: |5 =
----- O INVAX : = : =
Rows : |1 Dy : |13 =i
..... o INVEX z 4 [
----- O INVZ i
_____ O LD [~ Use Position
..... O LDR Coordinat
..... ™ LDRS 0 0
..... ™ LDS d| I I
¥ Show Reference Libraries ’—I
I Show List gk Cance]
< 19 4.3.(1)-2 INV 0l CH8t Create Instance >
2E HELZ 8 43.(1)-3% 20 1DHAMZIC XS InstanceE HHXIGHH Cellel 2/ZH
MBB(Minimum Bounding Box)2+ £ QIC}.
-Ioix
) Project  Cel Edit  Wiew Create Operation Instance  Werfication  Option  Window  Help - BX
DEH SR RYR oo [@Eenpeadas HAH B PBE W EE
Project x| MY INV._pair * ‘ 4 I x ||Layer o x
- O ANRZ] a| —
S S N
B A022
- [ BUF
~BBUFR e e
O BUFEX L
O BUFZ
R A | S
ST R | |
O FD
oer ke
BFObRs 000 (MMM o oo i oo wnoan
O FDS & |
ERE + s e s s sl SR 1 R etan TN
%:w IN\/ T etaln
s e i
B it -2 I
ooNvae e metals
0 INve | | Sl kR g E-
Dz ol metakd
B Lo glass
SroE LR i
g tggs ........... [ resmask_ |
........... i
g mﬂii ........... AN
B ND2 me2txt
oz i
-1 ND4 - medtxt
R tle Sl =
[Jtist | P Hisrarchy | < [
Command nx
Commands ZoomFit =l
Command> Zoom -5.461.15.4 10.897.-3.443
Command? Instance [NV 0.8,0 0.000000 1.000000 Mo 11513
E
One instance created. ||1 ||3‘BJ -0.6 ||NUM‘ A
< 118 4.3.(1)-3 INV Instance Hixl >
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Ol &fEHOIIA INV InstanceE otLt O =it 8 4.3.(1)-42 20| BIXIAIZICH SAHA At

0R
ol
H

H

Cell  Edit
Sk iR oo | [Meones Ag M

2 x| gy INV_pair"‘|
ANR21 =]
ANRZ2
A2z
BUF
BUF4<
BUFEX
BUFZ
CONT
D24
FD
FOR
FORS ot ct
FOS [ B -
|NCONT Ce e et T
R TNV TNV

View Create Operation Instance  Verffication  Option  MWindow

el eyl el ety eyed sy eyl eyl e el e el ey ey e e
=
=

e
[ ist | ofaHierarchy | 4] L[

Command a x|

Selects Mo ohisct selested =]
Commands Instance
Commands Instance INY 5 8,0 0.0000001.000000 No 1 1513

One instance created. Hl ||ID‘4, 1.4 ||NUM| A

< 18 4.3.(1)-4 INV Instance otLt O HiXIGHI| >

BIXI O 2™ Menu OlAl Instance = View detail > All detail or More detail 2 &EolAl LHE d&l0]
Ot2=2 LIEFHCH

=101x]

Project el Edit  Wiew Create Operation Instance  Verffication  Option  Mindow  Help - 8x

DeW Sk 2ilop EBlenneoaay M43 2003 900 %
Project 2 x| IN\,_pair*| q - x ||Layer n X
AMR21 -
AiFZ1 =l |
ADZ2
BUF
BUF4=
BUFE=
BUFZ
CONT
DCz24
FD
FDR
FDRS

DS
INCONT

- I
S et S

o metal2

faroke.
res_mask
okt
meltxt
me2txt
me3txt
medtat -

FRPFFUFRPPRPPEPY PR PRFRRRPERRRE
==m
=

i sir =
[(Juist | Patierarchy | < >
Command x|

Cornmand? Zoorn -0.77.13.58310.299,.-0.481 ;I
Command> Zoom -0614.13.2188.711,-0.812
Select> Mo object selected

1l

| Mo object selected. o g2, &8 (e

< 18 4.3.(1)-5INV Instance 0l CH&F View detail >
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(3) VDD, GND &

02 4.3.(1)-50A &
0ISdHAl VDD GND

A

.
=2
=

o
PN

™ Z &L} Instance= Selectdl

=<0| VDD2 GNDJ} €M US=S & =
04

[ud

8% 1ayEd Pro 2005 - [INY_pair *] i

Project  Cell  Edit
D=z E

Wiew

Create

Opetation

Skl Bl oo [Bleenen sy

Instance  Verification

Opkion

A B

Window  Help

> pE @06 EE

QUCH BtLESl InstanceS

Instance™ M| D} Select=!C}.

=lolx]

-8X

Project

2 x|

ANR21
ANR22
AN022
BUF
BLF4x
BUFEx
BUFZ
CONT
DC24

MUX4
NDZ2
ND3
ND4
NR2

FECECPPPPOPOPEPEPPPOPOPDFPBOEPED

-

st o Hierarchy |

Iy INV_pair * |

4 bXx

[ayer 2 X
as ns |
Av wo |

I
et Y
o metel 20

- I

Command

Select> Mo object selected
Select> One object selected.
Select> Mo object selected.

1|

5

|

| Mo object selected,

Jlo

|la.1, 7.4

[race}

< J¥ 4.3.(1)-6 & M2 Instance 2
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(4) BHULCY YALC oI

dIOIOI20M 23 & 2 == RUCH Layer panel2 Metal2&

=] =2
EHSIO! MenuOllAl Create > Rectangle2 2% INVS &1 QLEZINVS LS HZ S

% LayEd Pro 2005 - [INY_pair *] _ B [ 55]
Project el Edit  View Create Operation Instance  Verification  Option  Window  Help - Bx

DEHER pie oo @Eenpesay H¥E BiesE »0[E %EHE
Project 2|y J:air*| ap x|l m¥

O ANR21 Al As ns
[ ANR22
- [ A022
[ BUFS=
- [ BUFEx
-~ [ CONT
- [ DC24
-~ [ FDRS
. [ FDS
- [ INCONT
e [ IWY
o ) INY_pair
- [ INv2
o B INYA
e B INYE -
e B INYZ
o B LD
. B LDR
- [ LDRS
- [ LDS
o MUR2
B M4

prabe
res_mask
polyt:d

medxt

meztxt

me 3k
oomedtat oo

O ND2
O MD2
O MD4

Command 2 x

Cormmand> Cancel d
Select> Mo object selected.
Command> ZoomFit

[Ready o lle.1, 134 [hum] .

< 8 4.3.(1)-7 &= M Instance 2 £S89 4 L& HA >

N
|J
oy
&
w
B
%
e
Jy
H™
In
k_-'Q
A1
Jy
H™
n
1o
e
Y
Jor
o
T
e
VvV
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MyDRC ProE Soll CIAICI E 2 Aol 2

=morcerozos _irix

=Lt

Project |EADF'rn'\Demn\lDS\M_I,lCeII\Layout\.Mycell.|:|ri Brmyze | i
Cel Jin_Pair =]
T | Cloze

Bule |E:'\M_I.JC.¢\D examplehLapoutiVerfication HlehS

Rule Type
[ f* MyChip " DRACULS,

WHRITE THE YERIFICATION GDSI FILE
WRITE THE ‘RESULT.GDS' FILE TO RECORD THE VERIFICATION GDSI

CLOSE THE VERIFICATION ERROR FILE
CLOSE THE 'DRC'FILE TO RECORD THE YERIFICATION ERRORS

CLOSE THE VERIFICATION REFORT FILE
CLOSE THE 'DRC FILE TO RECORD THE YERIFICATION REFORT

*TOTAL ERROR(S) : DISPLAY] OAOUTPUT] 0]

BRI ExEEUTlDN TIME NN MR M MM
START EXECUTION TIME : 15:22:09
EMD EXECUTIOM TIME : 1%:22:19

<]

=

H= >

< 19 4.3.(1)-9 Layout DRC &3
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4. MUX &3

4.1. 2to 1 MUX 0|2

(1) Multiplexer H2|

HEIZESME O MY dHAS II2MI0A StLIE HEist0l &2ote SIZ2H HM ASE
SEig 10D= dEiAS A0 ol ZEHECH ZEISAN= UO0IH dED[(Data Selector)
2A 021 WO CIOIE Y S 2HotSK 8 =2t0l 2= &tLIS HI0IEYastE 202 oA
ot= AQIE 3Z20ICH.
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(2) Multiplexer &2l

2t0 1 MUXE StE&= 8 0ls 6 JHXIJF JAX S HIIME L&A i NANDS Inverter
E 0I5t 2t=ELCL
DO Yo
=D J
R E
—{>0— ‘\KZ.
= D1 D1 ——— y
<72 511 2tol MUXS E22&9 =2|3 2>
8 5.1-19 =2|s2E AHSIH IO E &02l6td 23 112 5.1-2 Truth Tableldt 22 Z 1
E 292 4+ UChL
S DO D1 Y
0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1
< J8 5.1-2 Truth Table >
Ao HUUM & 4= JAS0] S=0 & M Y=D1, S=1 & M Y=D02=Z U= AS 2 £ UL}
2 S (Select)2 g0l [2tA Z21E DO, D1 (Data)2 2 E=HE %= UCHs 210ICH.
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4.2. 2to 1 MUX Schematic &3 (Schematic Editor For MyAnalog)

(1) Library M4 & It

I

SchEdE & & AlF11]0 MyCAD example\Schematic\Work Folderdif MUX2 library File1lt CellS Gt
=1 Analog library Fileg ZFDI8tC}.

=AMyCAD Schematic Editor ¥6.3 =101 x|

J File Edit “iew add Shape Layout Tools Window Help ‘

|
[D@d|gn|ocsyaes T2 ||liaasall

—_—

=l EAMUX2/mux?/schematicani = e
EI% My ”AD Design Manager [ e ee s e e

- MURZ Lo

-4 Analog

A

e
&
e
S
A

For Help, press F1 w=-34 =87 [  [NUM A.

< 18 5.2-1Library 844 & FII >
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(2) Schematic & 3|

® Iz74
Analog library file0l 4 2 to 1 MUX0| Z 23t Al'=2S(7NMOS, 7PMOS, VDD, GND, 3VPULSE)
= 222 18 5.1-19 =232z I2E FHEHCL

=AMyCAD Schematic Editor ¥6.3 =1 x|
File Edit Yiew Add Shape Layout Tools ‘Window Help
DEH|[8R 2 & hE%H_I'\‘? [Jaz 2 < o | =] |
= MUX2/mux2/schematic i =100 x|
= @ MyCAD Design Manager ;I C=
- muxe o~
L muxe o
: E] hierarchy
[ schematic -
Q Analog F‘MOS =l e
. F_ o
Cof vid a5
NMOS ] ~
o
YRULSE iy
PMOS 1
}7 PMOS — )
5 i E
e Nos
[V‘_{ SOW A
S MM e
WPULSE EJ PMOSEA F )
’7 SO
o1 B
NMOS }7
-
Srn H SOMMN
WPULSE
SOMN i
o BMND
Py
K | 0
For Help, press F1 [x=545 [y =-630 [

< & 5.2-2 Schematic 3274 >
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ANESMAXN Ol AH
=7

0x

o o= o =< [an)
MNESHEE & S Inverter2 22 MOS= 2&9 Inverter4d 1 20 ot F =2 NAND
GATERZES 32 NAND=HI Z0t: &A2SUX 2 IIM= MyLVS ProE Sl <o M
Layoutl| 2%t Z2== &SHCH NANDS 42 ofeiet 2L
nstance x| nstance x|

Instance Property  Properties |

[RDER = MODELS L i Mode |BDTH vl ORDER = MODEL$ H Mode |BDTH v[
PORDER = MODELE L= w=AD= AS= FD=F PORDER = MODELS L= w=AD=45= FD=F

HORDER = MODELS L="4= D= AS=PD=P Height |_15 HORDER = MODELS L="4= AD= AS=PD=P Height |—15
PREFI = b PREFI = b

MODEL = PMOS Alignment m MODEL = NMDS Alignment m
L =0.4u L=0.4u

W= 24u Wi=12u

D = 264p 4dd | Change| Delete | D =072p 4dd | Change| Delete |
A5 =1.44p A5 =1.32p

PD = 46u - PD=1.2u -

s =1 [~ &pply to all objects Ps -3 [~ &pply to all objects

NRD = NRD =

MRS = MRS =

OFF = OFF =

IC = IC =

ok I Cancel | Ay | Help | ok I Cancel Ay Help

0

MM >

o o

< & 5.2-3 Schematic Al=2544%

bl

VPULES Hd0lA 2E= 30X S€ ot ¥=1 PULE Al2t2 1% 5-12] Truth Tableli|
S0 & & stCt. D1 PULSE (05 ON ON ON 10N 20N ), DO PULSE (0 5 ON ON ON 20N 40N ),
P

SPULSE (0O50NONON40ON8ON) (HIIM=E BAZIS 2tAE 20ns2 =2 H L.
o2 USIIE HEof == ddsetih

=3 MyCAD Schematic Editor ¥6.3 - [MUX2/mux2/symbol] “ Dlﬂ
@Eﬂa Edit VYiew Add Shape Layout Tools Window Help _I_I- =) ﬂ|
Ded|gR(zcsees|Ea|e ||lea<alls=%|
= 2=
= @ MyCAD Design Manager B
24 ruz2 »
] E@ muxz
hierarchy 2
@ schematic -
8 symbol
E-Q Analog b
mux2 :
]
s
=— DO 5
&)
B— D1 Y—® o
=
B— S A
f o
Raotate selected object(s) clockwise k=75 ly=97 [ W[ 4
< 02 524 AE D% M4 >



® Schematic 2=

e &7 Z2HSS dEo

tOd ERC

— Errors

=
=

~
=

o

ol%d Schematical 2 %=

I [ 3

Frishg) | 3 | Dese |

Check all erors |

I~ Invalid netsbus name
i
v
i
v
v
v
i
v
v

Electrical Rule

s O Emor(s), 0w
HMet dizconnect

Bug haz no name
Irealid bus width
Inwalid net index
Bug size mizmatch
Shart

Floating input
In-port disconnect
Port mismatch
Part duplicate

Met Input{@)

— W arnings

Checking...

arninglz]

Check all warnings |

v Dut-port disconnect
W Symbal not found
IV Met FeedbaciK]
¥ Floating output

& 5.2-5 Schematic ERC Z2& >

@ Netlist It =& (Logic2SPICE)

2HS0 EUE Oim =0
Mux2.cir2 M&E &L Rungs =d =&t

1 Logic2SPICE X¥ 7.1 j g ] 3

HECAE WEWIIE &tCh. Zt= output folderOl
= ViewE =di &It
B mus. i [ 3]

Fie Edit Format View Help

LContext File : IE:\M}IEAD example\Schematic\work\MLd & Browse... |
[Muxz =]

Library :

|
Myanalog V7.1 SPICE netlist generator
cell wame @i mux2

Flatten Extraction for serkely SPICE 3
Generated Date :: 2006/1/11 16:51.47

* = = =

Cell: =]

I sz

.GLOBAL ¥ DO 5 DL
.GLOBAL VDD GND

Result File : I\MyEAD examplehSchematichoutputimus. cit [l Browse... |
Include File:: [C:4MyCAD example’SchematichSPICE fil > | = Broﬂse...l
| Wiew | x Qlosel |

Processing instance 13" of leaf cell "YFULSE'...
Proceszing instance '14' of leaf cell WPULSE'..
Processing instance '19' of leaf cell 'PMOS".

Proceszing instance 16" of leaf cell MMOS".

Proceszing instance 112" of leaf cell ' MMOS'...
Pracessing instance '114' of leaf cell 'WMOS!
Proceszing instance 115" of leaf cell PMOS"
Processing instance 116" of leaf cell PMOS"..
Proceszing instance 117" of leaf cell ' MMOS'..
Proceszing instance 118" of leaf cell ' MMOS'..
Pracessing instance 119 of leaf cell PMOS!
Proceszing instance 120° of leaf cell PMOS".

Optian...

&l

MT_I0 I5_PND DO I6_NNS GND MMOS L=0,4U W=L.2U AD=0,72P AS=L,32P PD=1,2U P5=3.4U
T_IL VDD DO IS_PND VDD PMOS L=0,4U W=2.4U AD=2,64P AS=1.44P PD=4,6U PS=1,2U

WT_I2 DO GND PULSE C 0 5 0 0 0 20N 40N )

WT_I3 S GND PULSE ( 0 5 0 0 O 40M 80N )

WT_I4 DL GND PULSE € 005 0 0 0 10W 200 )

T_I5 IS_PND 5 VDD VDD PMOS L=0.4U W=2.4U AD=2.64P AS=1.44F PD=4.60 PS=1.20

T_I6 GND 5 I6_NNS GND NMOS L=0.4U w<=1.2U AD=0.72P AS=1.32F PD=1.20 PS=3.4U

T_112 GND I23_PNS T1Z_NNS GND NMOS L=0.4U W<=1.2U AD=0.72F AS<1.32F PD=1.2U P5<3.4U
MT_I14 I19_PNG DL I12_HNS GND NMOS L=0.4U W=1.2U AD=0.72P AS=L.32P PD=1.2U P5=3.4U
MT_I15 VDD DL I15_PNG VDD PMOS L=0,4U W=2.4U AD=2,64P AS=1,44P PD=4,60 PS=1,2U
T_I16 ILS_PNG I23_PNS VDD VDD PMOS L=0,4U W=2.4U AD=2,64P AS=1,44P PD=4.6U Ps=1,2U
T_IL7 GND I5_PND I17_NNS GND NMOS L=0,4U w=1.2U AD=0,72P As=1,32P PD=1,2U P5=3.4U
T_I18 ¥ I19_PNG IL7_MNS GND MMOS L=0.4U W=1.2U AD=0.72F AS=1.32F PD=1.20 P5=3.4U
T_I19 VDD I1S_PNG ¥ VDD PMOS L=0.4U W=2.4U AD=2.64P AS=1.44F PD=4.60 P5=1,20
T_I20 ¥ IS_PND VDD VDD FMOS L=0.4U W=2.4U AD=2.64P AS=1.44F PD=4.6U P5=1,2U

T_I22 I23_PNS S GND GHD HMOS L=0.4U W= =3.41 P5=3.4U
MT_I23 VDD 5 I23_PNS WDD PMOS L=0.4U w=2.4U AD=2,64P AS=2.64P PD=4.6U P5=4.6U
D R D e e e}

VDD VDD 0 DC 5§

VS5 GHND 0 DC O

Proceszing instance 122 of leaf cell NMOS'..
Proceszing instance 123" of leaf cell PMOS"..
Total 17 cells extracted.

VIG_NWD_GND I86_HWND GND DC O
VI7_WDD_VDD I7_vDD VOD DC O

Tranzlation completed.

|

“ TSMC 0352P4M
“ SPICE BSIM3 VERSION 3.1 PARAMETERS

4]

< & 5.2-6 Schematic

Ol

i}

I

Netlist It =& &
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® SPICE Al2d0I&
i. Simulation (MySPICE)
MySpiceE & Al output folderll Mux2.cir2 Z22tA Al2t 22t2 B £
1ns 200ns) 0l Analysis@l Run Standard Spice File2 sSci A& AIZ2ICH MuxtiAd= 21
EHZ oL E2[AMA Z2UHE 2O0tEIIZ &L Select Variables To PlotOlAl 38 :-%
(DO, D1, S), ELC (Y)E oty HEIGHA SimulationdtCt.
i.  Z2UEol
E R
my(dl) [V] .lv[dl] [¥]
) Sﬂ‘Dn Tmllﬂeﬂ‘{:v\u] ﬁﬂ‘ﬂn 2000n ’ ] SU‘Du T‘mw:‘['t”u] lSdﬂn 2000n
<D02 Z1t > <D1o Zt >
) =101 ]| viy) 5 =gl
LU LN
SH———————— [ E iy >—|  —
'\ }_ |
“[ In 11'[!\ Tn::{[f;(l 15hin Hilin "[ In !Erh Tn:i:e[] I!lrh
<S°o &t > <YQ Z1 >
< & 5.2-7 Schematic 21t &2l >
210 £40] NAND gatell delxHet 282 € = UL
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4.3. 2to 1 Mux Layout &3H (LayEd Pro)

(1) Project & Cell M4

LayEdE & AlJ112 Layout\Work Folder0il Mux Project?t Cell€ St=21 Technology File2
Layout\Technology File\SCOMS_SCN4ME_SUBM.TECE At&&tL}.

&% LayEd Pro 2005 - [mux]
Project  Cell  Edit  View

@l &[4 B &

Project

Dﬁl‘-‘luu
D&i

Ternen D ML
------ 3 Libranes

< 18 5.2-8 Project & Cell 44 >
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(2) Layout &3l

Schematics|2E 21 DRCOl %A Mux layout2 & H|StCH. MyCell2] NANDgate2t InverterS
AESH & AHIBHCEH

@  MyCell =D}
Bind LibraryS AIZ235t0! C:\MyCADPro\Demo\IDS\MyCell\Layout ZE 0 U= MyCell.pris =
JHAIZICY.

% LayEd Pro 2005 - [mux]

Project el  Edit  Wiew ¢

@ SR BB

| Project o x|
EI # HUH ;
EI z3 Cells
: ..... D n‘lu:.:

EI E Libraries
=l @ [1] C:AMyCADProtDe
B ADZ

----- B aADz

- B AD4

----- B ANR21

B AMRZZ

----- B AD22

. mr

< 118 5.2-9 Bind Library 0l CHst MyCell It >
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@ Instance (Inverter, NAND) BH XIGt2|
MyCell2 Inverter®t NANDE =22t Otciet 20l HHXIAIZICEH

=18l x|
E Project  Cell Edit  Miew Create  Operstion Instance  Verification  Option  Window  Help -0 X
DSH S0 238 o Eenneaar ¥4 ool »0E &EE

Project L —— | 4 b x| |Layer nx

BUFEX -]
BUFZ
CONT

-

FOR
FDRS
FDS
INCONT
M
IMY_pair
M2
[N
M B
INVZ
LD

LDR
LDRS
LDS
MLXZ
L4 —
ND2
ND3
ND4
NRZ
MA3
NR4
OMD 21

o » HEEE B R HERRE S R
DList &Hierarchyl < | v
Command a x|

Select> Mo object selected. ﬂ
Command> ZoomFit
Select> Mo ohject selected

I -
T+ T

Btz

probe
res_mask
polyt:t
meltd
me2txd
metd

\_@mmwwwwwwwwwwww

]

_l.‘ﬁlﬁﬁZZZZZZZZZZZZZZZZZZZZZ

| Mo object selected. o |23, 2 [aur]

< & 5.2-10 Instance (Inverter, NAND) Ui XI35tD| >
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3 VDD, GND HZ35tD]

InstanceE All Detail 8t =0l VDD2 GNDE Otel & 201 A& Al2ICH.
Instance BoundaryE H 2|4t CHE0|J|E HELIULCEH

% LayEd Pro 2005 - [mux *]

_1&] x|

E Project  Cell Edt  W¥iew Create Operation Instance  Verification  Option  Window  Help -8 X
DEd Sk Rie oo Menneaay ¥IW B o8l wBE aEE
Project | ‘ 4 b x ||Layer R
=48 Mux

£-3 Cells z

B mus

-3 Libraries

[ [1]CAMyCAD

T
L e
: R
7 /

bie]
% TR
N

metal2

)
I

metald
glazs
probe
res_mask
Pyt
meltxt
me2txt
5 . s me3td
S SRR et
[tist [ PBatterarchy | 4 1
Command a x
Select> Mo object selected ﬂ
Comrmand> Zoomin2
Comrmand> ZoomFit
E
-
| M object selerted. o [b:5, 13.9 |[ruen

< & 5.2-11 Instance 2| VDD, GND HZat)| >

118



gELE, ELC CIAG))
= = = = = =
Flatten All 3 <0l Schematic®| &, £ HZ 1 20| &S HtE2 = HZ S
MEIET
- B X
X mux*‘ 4 b x|[Laver ax
AS HS
a
P B omue Ay il
(-3 Libranies riwell
B (B 1] CAMpCAL addive:
thk_active
poly
nplus
pplus
poly2
contact
wia
metall
wial
metal3
wiad
metald
dlass
probe
res_tmask
pakytxd
meltad
me2ixd
me3txd
medixt
1 i =
D Lisk #.H\erarchy ‘ 4 | | 3 |_
Command 4 X
Select> Mo object zelected ook
Comrand> ZoomFit
Select> Mo object selected
E
-
|Ready o g, 13,7 um

< & 5.2-12 Instance 2|
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® Layout 23
i. DRC (MyDRC Pro)
Verification File2 SCMOS_SCN4ME_SUBM_DRC.rul2 At&8tL},

Lz

Project |C:\MyCAD example’Layouthwaork \Mus. pri Brawse | i
Cel il |
Bule |E:\M9EAD exampleiLayoutiVenficaton Hlehs Browsze | G
Fule Type
’7 % MyChip " DRACULA ‘

WHITE THE YERIFICATION GDSII FILE

WRITE THE ‘RESULT.GDS' FILE TO RECORD THE WERIFICATION GDSII

CLOSE THE YERIFICATION ERROR FILE

CLOSE THE 'DRC'FILE TO RECORD THE YERIFICATION ERRORS

CLOSE THE YERIFICATION REPORT FILE

CLOSE THE 'DRC'FILE TO RECORD THE YERIFICATION REPORT
*TOTAL ERRORIS) : DISPLAY] O[/OUTPUT 0%
xxxxxxxxxxxxxxx EXECUTION TIME #essssssssnsnc

START EXECUTION TIME : 18:51:14
END EXECUTION TIME : 18:51:23

-
| | »

< 1&g 5.2-13 LayoutDRC &3S >

ii. Extract & ERC (LayNet Pro)
Verification File2 SCMOS_SCN4ME_SUBM_ERC.rul2 AtEStCt. Netlist File2 output folder

Ol mux.cir It 2 F=ZstCh.

RSk

Praject |E:\MyD’-‘«D exampletLavoutwork b, pri Brovise | R

Cell |mux j

Bule |E:\MyEAD exampletLayout’Venfication filehs Brovize | Cloze

Include | Browsze |

Cutput |E:\MyEAD examples Layouth output s ci Browyse |

¥ Generate net and devics shapes Rule Type

¥ Fassive device model hame ’7 & MyChip " DRACULA ‘
CLOSE THE YERIFICATION ERROR FILE d

CLOSE THE ‘ERC'FILE TO RECORD THE YERIFICATION ERRORS

CLOSE THE YERIFICATION REFORT FILE

CLOSE THE ERC'FILE TO RECORD THE VERIFICATION REPORT
*TOTAL ERROR(S) : DISPLAY] O/OUTPUT] 0]*

o ERECUTION TIME ==
START EXECUTION TIME : 18:52:54
END EXECUTION TIME : 18:52:00

§ e

< 18 5.2-14 Layout Netlist Extract & ERC >
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® SPICE AI2dI0/4 (MySPICE)

i Open nand.cir & Include.inc

MySpiceE & & AIF|1], mux.spc IIZE E11 SCN4AM_SUMB SPICE BSIM3.txt LHES =
gt £ 20 Z=C0h Simulations 2™AII|J] o BEEA 3HE E0F10 M 1t
8L A2 = 22 gtE EY AIAECL

* Power/Ground

VDD VDD 0 DC 5

VGND GND 0 DC 0

* Input Pulse

VIN1 DO O PULSE(0 5 000 20n 40n)
VIN2 S 0 PULSE(0 50 0 0 40n 80n)
VIN3 D1 0 PULSE(0 5000 10n 20n)

* Transient Analysis
.TRAN 1ns 200ns

S| MySpice - [C:\MyCAD example’Layout',outputymus.cir] =18 x]
FF Fle Edt Search Yiew Format Options Analysis Postprocessor Window Help =8|
D|2(=| &|5|@| S| sc|oc|E| N |op|rz|TF|R| 2|

M1 3 3 VDD VDD PHOS W=2Z.4UT L=0.4U A45=Z.64F P3=4.60 AD=Z.64F PD=4.6T d
Mz g o1 VLD VLD PHCS W=Z.4T L=0.47T A45=1.44F P3=1.207 AD=Z.64F PD=4.6T

M3 =) 3 VLD VLD PMCS W=2.4T L=0.47T a%=1.44PF P5=1.207 AD=2.64P PD=4.6T

M4 & oo VDD VDD PMOS W=2.4U L=0.4U Ai5=1.44P P3=1.2U iD=2.64P PD=4.6T

M5 [} =1 VLD VLD PMOS W=2.4U L=0.4U i5=1.44P P3=1.2U iD=2.64P PD=4.6U

i1 i & VDD VDD PHO3 W=2.4U L=0.47T A%=1.44PF P3=1.20U AD=Z.64F FD=4.60

u7 i g VDD VDD PHO3 W=2.4U L=0.47T A%=1,44PF P3=1.20U AD=Z.64F FD=4.60

*

¥ 4 OF MOSEF PHNOS 27

*

»

e 3 5 GHD GHD HMOS W=1.2U L=0.4U A%=1.32P PS=3.4U AD=1.32P PD=3.4U

e} GHD p1 11 GHD HMOZ W=1.207 L=0.4U AS=1.32P PS=3.4U AD=0.72P PD=1.20

H10 B 3 11 GHD MMOS W=1.27 L=0.4U A3=1.32F P§=3.47 AD=0.72F PD=1.2U

Hi1 GHD no 12 GHD MMOS W=1.27 L=0.4U 45=1.32F P%=3.47 AD=0.72F PD=1.2U

miz & 5 12 GND NMOS W=1.20 L=0.4U AS=1.32P PS=3.40 AD=0.72F PD=1.2U

n13 GND & 13 GND NMOS W=1.20 L=0.4U AS=1.32P PS=3.40 AD=0.72F PD=1.20 L
n14 ¥ 5 13 GND NMOS W=1.20 L=0.4U AS=1.32P PS=3.47 AD=0.72F PD=1.20

*

* # OF MOSEF NMOS HEr

+

-
*Fower/ Ground

VDD VDD O DC &

VGND GND 0 DC 0O

*Input Pulse

WINL1 DO O PULSE( O 50 0 0 20M 40N )
WVINZ 3 0 PULSE( O 5 00 0 40N 30N |
WING D1 0 PULSE( O 50 0 0O 10M ZONW )
*Transient Analysis

.TRAN 1ns Z00ns

* TSMC D352P4H
* SPICE BSIN3 VERSION 3.1 PARAMETERS
* SPICE 3f5 Level 8, Star-HEPICE Level 49, UTHMOST Level 8

-MODEL MMOS NMOS | LEVEL =g
+VERSION = 3.1 THOM = 27 TOX = 7.6E-9
+ZJ =LE=T NCH = Z.3579E17 VTHO = 0.5027514
+E1 = 0.5359893 Kz = 0.0255817z E3 = 24.6606744 i
SR o B i < W O e L|_I
|File Format: Standard SPICE [Ln 38, Cal 37
H n ~ =
< & 5.2-15 Open nand.cir & Include It E£ >
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i. Zu=tel
0% Analysis@ Run Standard Spice File2 =2 &3 AIZ2ICH MuxOfliM= S S22 6Lt
N ZRA ZUE LO0tEIIZ &L Select Variables To PlotlilM &2 =S (DO, D1, S), &
ALE (Y)E otutd HEIGH A SimulationstCt.

e ]
my(dl] [V] mvidl) [7]
iH
30 Hliy
10- 1A
)L i 3
T T T € T T T
0] Si0n 100 15000 2000 1} 5000 1000 15000 20000
Tie [sec] Time [sec]
<D02 Z1 > <D1° 21} >
L0l | iz
avls) [V] Bvly] (V)
50 r’m y—‘
i i
1H 1
! 0. 50‘0:\ 1ndw lﬁﬂ‘Dv\ 20000 ! 0. Sﬂ‘Dv\ mn'rm 1sdm 200
Time [sec] Time [sec]
<SS9 Zit > <YYo 2 >
< & 5.2-16 Layout Z 1t &0l >

2= =20l NANDgate2| &2 =2t

22 =2
Eo=2

o 4 ULk
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(3) Layoutlt Schematic Hlw =4

@

MyLVS &l 3

i Rule & Discrepancy

Rule2 SCMOS_SCN4ME_SUBM_ERC.rul2 AtE

fleS M&SHC

ii. Layout or Schematicl
& Project)t XS 2 M&E =L

iii. Schematic or Schematic2

Schematic\outputimux.cire ™ Ct.

(@ Discrepancy It =t0l

SchematicOfl capOl 87| IHE Wl Discrepancylt ZA3tXl % =Ch.
x

~ Rule and Dizcrepancy — Mode—
Fule IHLILE\SEMDS_SEN#ME_SUEM_EHE.HUL Brase | N
Disc. IE:\MyEAD examnplehLayouthworkimis, dis Erowee | 1 9y5

~ Lawout or Schematic
Project IC Sy CAD example’Lavouthwork b pri Browsz | B
Tigs [SPIEE 2] el [ =]

— Schematic or Schematic? Closs
e I'\MyCAD examplebSchematichoutpatimus ot Browse |
Type [SPICE =] cdl | =] || Qetien
MUMBER OF UN-MATCHED L&YOUT DEVICES = 0 ﬂ
MUMBER OF DISCREFAMCIES =0

®

Layout =&

DiscrepancyJt

MNUMBER OF UN-MATCHED AND DISCREPANCIES = 0

HENRRHHRHNRHERE EXEEUTIDN TlME HRREHRRRRRRERN
START EXECUTION TIME : 03:29:28
EWD EXECUTION TIME : 03:25:28

»232> LWS-CHECK COMPLETED <<4¢¢
1

< & 52-17 MyLVS A8 >

2 M 5HH Schematict Layout2| NetlistS Bl W6t %=
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(4) Layout data P&t

@ CifGDS

CifGDS & 0lA modelll MyChip To GDSIl &E&{3t1) ProjectS

& Ch

Translate2 & @5t Messages

CifiGds Pro 2005

— mode
{% MyChip To GDSII
" MyChip To CIF
" MyChip To DXF
" GDSI To MyChip
" GOSN Ta CIF
" GDSI To Text
" CIF ToMyChip
" CIF ToGDSI
" DixF Ta MyChip
" Message

~ MyChip To GDSII

— cell name
{* LCase senitive
" Upper case

" Laower case

=101 %]

Project |ﬂ\D exampletLapouthuork b pri Bruwse...l

GOSI File ID eramplehLagout’work s Mus gds Browse...l

Technology |Jlog_l,l file\SCMOS_SCHAME_SUB - Browse |

—Freferences

GOSH Yersion
’]GDSII Yer .0 frecommended) =

| 200 chopping polygonz whose number of
vertices iz greater than this number,
¥ |heluding reference lbraries

¥ Merging reference libraries inta a single stream
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APPENDIX

I.  Technology File

@D SCMOS_SCN4ME_SUBM.TEC

H
H

% definition

H
H

nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via
metall
metal2
via2
metal3
via3
metal4
glass
probe
res_mask
polytxt
meltxt
me2txt
me3txt

me4txt

#

ke

% stipple_file

H
H

C:\MyCAD example\layout\technology file\stipple.lst

#

ke

% cif_name

H
H
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nwell CWN

active CAA
thk_active CUK
poly CPG

nplus CSN

pplus CSP

poly2 OPS

contact CCC
via Cvi

metall CM1
metal2 CM2
via2 Cv2

metal3 CM3
via3 Cv3

metal4 CM4
glass COG

probe XP

res_mask CRM
polytxt CPT
meltxt CM1T
me2txt CM2T
me3txt CM3T
me4txt CM4AT
#

% dxf_name

#

nwell DXF

active DXF

thk_active DXF
poly DXF

nplus DXF

pplus DXF

poly2 DXF

contact DXF
via DXF

metall DXF
metal2 DXF
via2 DXF

metal3 DXF
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via3 DXF

metal4 DXF
glass DXF

probe DXF

res_mask DXF
polytxt DXF
meltxt DXF
me2txt DXF
me3txt DXF
me4txt DXF

#

ke

% gds_num

H
H

nwell 42

active 43
thk_active 60
poly 46

nplus 45

pplus 44

poly2 56

contact 25
via 50

metall 49
metal2 51
via2 61

metal3 62
via3 30

metal4 31
glass 34

probe 26
res_mask 79
polytxt 74
meltxt 75
me2txt 76
me3txt 77
me4txt 78
#

% color

H
H
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nwell 255 255 0

active 0 198 0

thk_active 255 255 0
poly 255 0 0

nplus 196 0 196

pplus 255 161 0

poly2 255 128 64

contact 128 128 128
via 125 125 0

metall 0 0 250
metal2 0 255 255
via2 0 198 0

metal3 255 213 0
via3 255 128 0

metal4 212 153 255
glass 255 255 157

probe 255 0 0

res_mask 0 255 0
polytxt 255 0 0
meltxt 0 0 255
me2txt 0 204 204
me3txt 255 213 0
me4txt 212 153 255
#

% fill_style

#

nwell empty

active stipple_9

thk_active empty

poly stipple_9

nplus stipple_3

pplus stipple_3

poly2 stipple_10

contact solid

via solid

metall stipple_2

metal2 stipple_3

via2 solid

metal3 stipple_2
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via3 solid

metal4 stipple_3
glass solid

probe empty

res_mask empty
polytxt empty
meltxt empty
me2txt empty
me3txt empty
me4txt stipple_5

#

% line_color

#

nwell 255 255 0
active 0 198 0
thk_active 255 255
poly 255 0 0
nplus 196 0 196
pplus 255 161 0
poly2 255 128 64
contact 128 128
via 125 125 0
metall 0 0
metal2 0 255
via2 0 198 0
metal3 255 213
via3 255 128 0
metal4 212 153
glass 255 255 157
probe 255 0 0
res_mask 0 255
polytxt 255 0
meltxt 0 0
me2txt 0 204
me3txt 255 213
me4txt 212 153
#

% line_style

H
H

128

250
255

255

255
204

255
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nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via
metall
metal2
via2
metal3
via3
metal4
glass
probe
res_mask
polytxt
meltxt
me2txt
me3txt

me4txt

#

o

o O O o

o O O o o o

ke

% line_width

#
nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via

metall
metal2
via2

metal3

=

N
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via3 1

metal4 1

glass 1

probe 1

res_mask 1

polytxt 1

meltxt 1

me2txt 1

me3txt 1

me4txt 1

#

% line_color_sel

#

nwell 255 0 0

active 255 0 0
thk_active 255 0 0
poly 255 0 0

nplus 255 0 0

pplus 255 0 0

poly2 255 0 0

contact 255 0 0
via 255 0 0

metall 255 0 0
metal2 255 0 0
via2 255 0 0

metal3 255 0 0
via3 255 0 0

metal4 255 0 0
glass 255 0 0

probe 255 0 0
res_mask 255 0 0
polytxt 255 0 0
meltxt 255 0 0
me2txt 255 0 0
me3txt 255 0 0
me4txt 255 0 0
#

% line_style_sel

H
H
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nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via
metall
metal2
via2
metal3
via3
metal4
glass
probe
res_mask
polytxt
meltxt
me2txt
me3txt

me4txt

#

o

o O O o

o O O o o o

ke

% line_width_sel

#
nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via

metall
metal2
via2

metal3

w w

w W w w
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via3 3

metal4 3

glass 1

probe 1

res_mask 3

polytxt 3

meltxt 3

me2txt 3

me3txt 3

me4txt 3

#

% path

#

nwell 1.000 O 0.000
active 1.000 O 0.000
thk_active 1.000 O
poly 1.000 0 0.000
nplus 1.000 O 0.000
pplus 1.000 0 0.000
poly2 1.000 0 0.000
contact 1.000 O

via 1.000 O 0.000
metall 1.000 O
metal2 1.000 O
via2 1.000 O 0.000
metal3 1.000 O
via3 1.000 O 0.000
metal4 1.000 O
glass 1.000 O 0.000
probe 1.000 O 0.000
res_mask 1.000 O
polytxt 1.000 O
meltxt 1.000 O
me2txt 1.000 O
me3txt 1.000 O
me4txt 1.000 O

#

ke

% datatype

H
H

0.0
0.0
0.000
0.0
0.0
0.0
0.0
0.000
0.0
0.000
0.000
0.0
0.000
0.0
0.000
0.0
0.0
0.000
0.000
0.000
0.000
0.000
0.000

0.0

0.0

0.0
0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
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nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via
metall
metal2
via2
metal3
via3
metal4
glass
probe
res_mask
polytxt
meltxt
me2txt
me3txt

me4txt

#

o

o O O o

o O O o o o

ke

% textsize

#
nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via

metall
metal2
via2

metal3

0.5
0.5

0.5

0.5

0.5

0.5

0.5

0.5

1.0

0.5

0.5
0.5

0.5
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via3 0.5

metal4 0.5
glass 1.0

probe 1.0
res_mask 0.5
polytxt 1.0
meltxt 0.5
me2txt 0.5
me3txt 1.0
me4txt 1.0
#

% priority

#

nwell 17

active 11
thk_active 10
poly 6

nplus 8

pplus 9

poly2 5

contact 15
via 14

metall 4
metal2

via2 13

metal3 2
via3 12

metal4 1
glass 16

probe 18
res_mask 7
polytxt 23
meltxt 22
me2txt 21
me3txt 20
me4txt 19
#.

ke

% sys_color

H
H
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background 0 0 0
foreground 255 255 255

text 255 255 255
noselect 0 128 0
cellbound 255 255 255

grid 255 255 255

drag 255 0 0

error 255 0 0

ruler 255 255 255
instance_select 255 0
edge_vertex 0 0 255
#

% rule

#

DRC_RULE

EXTRACTION_RULE

#

ke
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@ STIPPLE.LST

stipple_1
ffff3c3c
stipple_2
ffff2222
stipple_3
ffffa444
stipple_4
ffff6060
40111160]
stipple_5
ffff8282
stipple_6
ffff0000
SQUARE ]
stipple_7
ffff4040
stipple_8
ffff6060
stipple_9
ffff5555
40]
stipple_10
ffff4008
1]
stipple_11
ffff0000
error ffff8181
ffff1818

ffff4242
ffff2424
ffff8888
ffff1111
ffff1111
ffff8888
ffff0000
ffff0000

ffff3838
ffff8282
ffff1818
ffff8181

ffff0101
ffff2020
ffff0000
ffff0000
ffff5555
ffff0000

ffff8400
ffff0420

ffff0000
ffff1010
ffff4242
ffff1818

ffffc3c3
ffff2424
ffffa444
ffff8888
ffff2222
ffff1111
ffff6060
ffff0000

ffff4444
ffff8282
fff0000
ffff8181

ffff8080
ffff0202
ffff6060
ffff0000
ffff0000
ffff5555

ffffL090
ffff2101

ffff0000
ffff0000
ffff2424
ffff2424

ffff3c3c
ffff3c3c
ffff2222
ffff4444
ffffa444
ffff2222
ffff6060
ffff0606

ffff8282
ffffa444
ff0000
ff0000

ffff4040
ffff0404
ffff6060
ffff0606
ffff5555
ffff0000

ffff0002
ffff0010

ffff0000
ffff0000
ffff1818
ffff4242

ffff2424
ffffc3c3
ffff1111
ffff2222
ffff8888
ffffa444
ffff0000
ffff0606

ffff8282
ffff3838
ffff8181
ffff0000

ffff2020
ffff0808
ffff0000
ffff0606
ffff0000
ffff5555

ffff2410
ffff1202

ffff1010
ffff0000
ffff1818
ffff8181

ffff2424
ffff4242
ffff8888
ffff1111
ffff1111
ffff8888
ffff0000
ffff0000

ffff8282
ffff0000
ffff8181
ffff1818

ffff0202
ffffL010
ffff0000
ffff0000
ffff5555
ffff0000

ffff0085
ffff4090

ffff0000
ffff1111
ffff2424

ffff3c3c ffffc3c3 ffff4242 ffff4242 ffffc3c3
ZigZags [ ZigZags 456 6 5]

fiffa444 ffff2222 ffff1111 ffff8888 ffff4444
Stripes [ Stripes 1355 ]

ffff2222 ffff4444 ffffe888 ffff1111 ffff2222
Stripes [ Stripes 45 7 ]

ffff0606 ffff0606 ffff0O00 ffffOO00 ffff6060
BrokenStripes.Debug [ BrokenStripes.Debug

ffffa444 ffff3838 ffffOO00 ffff3838 ffff4444
Stripes [ Stripes 0 3]

ffff0000 ffff0O00 ffff1818 ffff1818 ffff0000
Polygons [ Polygons 8 45 11 11 0 2

ffff0404 ffff0808 ffff1010 ffff0101 ffff8080
ZigZags [ ZigZags 13598 11 ]

ffff0606 ffff0606 ffffOO00 ffffOO00 ffff6060
Polygons [ Polygons 10457 7 0 1 CIRCLE ]
ffff0000 ffff5555 ffff0O00 ffff'5555 ffff0000
Crosses.Debug [ Crosses.Debug 3011110

ffff0000 ffff8a20 ffff0004 ffff4021 ffff0880
BrokenStripes [ BrokenStripes 6 0 11 11 -10

ffff0000 ffff0O00 ffff1111 ffff0OO00 ffff0O000
Crosses [ Crosses 9088030]
ffff4242 ffff8181 ffffe181 ffff4242 ffff2424

Crosses.Debug [ Crosses.Debug 7451111050
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Verification File

@D SCMOS_SCN4ME_SUBM_DRC.rul

TR R R R R R R R R

;# MyCAD, Inc. shall not be liable for the accuracy of #

;# this design rule file or it's ability to capture errors. #

;# The user is responsible for thoroughly testing and implementing #

;# it's features. #

TR R R R R R R R R R R

TR R R A R R R R R R R

;# MOSIS SCMOS 0.35um Design rule for MyChip (ref. http://www.mosis.com) #

# TSMC (0.35um N-well) SCNAME_SUBM (Lambda=0.2 um) #
;# by MyCAD Support Group

#

;# Support Information:

# #
;# This rule file is supported by MyCAD, Inc. customer support. #

;# For contact information consult support@seloco.com #

# #
;# Revision History: #

# #
# 08/17/2004 Build #
# #
;# 08/20/2004 First Release #

HHHHEHHEH T
T R
;# DESCRIPTION BLOCK #
T
;technology layers: nwell active thk_active pplus nplus poly poly2 contact

; metall via metal2 via2 metal3 via3 metal4

; glass

; probe (non-fab layer used to highlight pads)

*DESCRIPTION

LAMBDA=0.2
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CHECK-MODE = FLAT

B R A R R AR
;# LAYER BLOCK #
B A R R AR
*LAYER

SUBSTRATE = pbulk

CONNECT-LAYER = psub nwell psd nsd poly poly2 metall metal2 metal3 metal4

B R A R R H AR
;# OPERATION BLOCK #
B R A R R H AR
*OPERATION

NOT pbulk nwell  psub

AND active pplus pactive

AND active nplus nactive

OR pplus nplus allselect

AND pactive poly pgate

AND nactive poly ngate

NOT pactive pgate psd

NOT nactive ngate nsd

AND psub psd pplug

AND nwell nsd nplug

AND pplug contact ppcont

AND nplug contact npcont

; Interlayer connection

CONNECT metal4 metal3 BY via3
CONNECT metal3 metal2 BY via2
CONNECT metal2 metall BY via
CONNECT metall poly BY contact
CONNECT metall poly2 BY contact
CONNECT metall psd BY contact
CONNECT metall nsd BY contact

: Substrate & Well connection
SCONNECT psd psub BY ppcont
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SCONNECT nsd nwell BY npcont
T
; n-well(Lambda base)

AR A R R A R R R R

WIDTH nwell LT 12 "Rule 1.1:width(n-well) < 12"
EXT[N] nwell LT 18 "Rule 1.2:space(n-well) diff vtg < 18"
EXT[N] nwell LT 6 "Rule 1.3:space(n-well) same vtg < 6"

T
; active(Lambda base)

AT R R R R R A R R R

WIDTH active LT 3 "Rule 2.1:width(active) < 3"
EXT active LT 3 "Rule 2.2:space(active) < 3"

ENC pactive nwell LT 6 "Rule 2.3:well edge < 6"

EXT nactive nwell LT 6 "Rule 2.3:well edge < 6"

ENC nplug nwell LT 3 "Rule 2.4:well contact space < 3"

EXT pplug nwell LT 3 "Rule 2.4:well contact space < 3"

AND nactive pactive npact

ERROR npact "Rule 2.5:n0 overlap violation"
SELECT pactive OVERLAP nactive overpact

SELECT nactive OVERLAP pactive overnact

NOT pactive overpact notoverpact

NOT nactive overnact notovernact

EXT notovernact notoverpact LT 4 "Rule 2.5:space(nactive,pactive)<4"

B AR R AR R
; thick active (Lambda base)

R R R R R A R

WIDTH  thk_active LT 4 "Rule 24.1: width(thick active) < 4"

EXT thk_active LT 4 "Rule 24.2: space(thick active) < 4"

ENC active thk_active LT 4 "Rule 24.3: active overlap < 4"

SELECT thk_active ENCLOSE active encthk

EXT thk_active active LT 4 "Rule 24.4. space(thick active, active) < 4"
AND thk_active active thkact

AND thkact poly thkgate

WIDTH thkgate LT 3 "Rule 24.5. width(thick active gate poly) < 3"
NOT thk_active encthk nonthk

ERROR  nonthk "Rule 24.6. Not enclose active”

R R R
; poly(Lambda base)
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R R R R R R R R R R R R R R

WIDTH poly LT 2 "Rule 3.1:width(poly) < 2"
EXT poly LT 3 "Rule 3.2:space(poly) < 3"
SELECT poly CUT active polyact

AND active polyact actpact

ENCJT] actpact active LT 0.001 &

ENCJT] actpact polyact LT 2 "Rule 3.3:min gate poly extension over active < 2"

SELECT active CUT poly actpoly

AND poly actpoly polyapoly

ENCJT] polyapoly poly LT 0.001 &

ENCJT] polyapoly actpoly LT 3  "Rule 3.4:min active extension over gate poly < 3"

OR poly active  polact

EXT[H] polact LT 1 "Rule 3.5:min space between active and routing poly < 1"
B AR R A AR R
; poly2(Lambda base) for Capacitor

B AR R R AR R

WIDTH poly2 LT 7 "Rule 11.1:width(poly2) < 7"
EXT poly2 LT 3 "Rule 11.2:space(poly2) < 2"

ENC poly2  poly LT5 "Rule 11.3:poly overlap < 5"

EXT poly2  nwell LT 2 "Rule 11.4:space(poly2,nwell) < 2"
EXT poly2 active LT 2 "Rule 11.4:space(poly2,active) < 2"
EXT poly2 contact LT6 "Rule 11.5:space(poly2,contact) < 6"
SELECT NOT metall CUT poly2 notmetlp2

EXT poly2 notmetlp2 LT 2 "Rule 11.6:min spacing to metal < 2"

B AR R AR R
; select(Lambda base)

B AR R A A
ENCJQ] active poly LT 0.001 &

EXT allselect poly LT 3"Rule 4.1:min select spacing to channel<3"

ENC active pplus LT 2 "Rule 4.2:min select overlap of active<2"
ENC active nplus LT 2 "Rule 4.2:min select overlap of active<2"
ENC contact pplus LT 1 "Rule 4.3:min select overlap of contact<2"
ENC contact nplus LT 1 "Rule 4.3:min select overlap of contact<2"
WIDTH pplus LT 2 "Rule 4.4:min p+ select width<2"
WIDTH nplus LT 2 "Rule 4.4:min n+ select width<2"
EXT pplus LT 2 "Rule 4.4:min p+ select space<2"

EXT nplus LT 2 "Rule 4.4:min n+ select space<2"

AND nplus pplus npplus
ERROR npplus "Rule 4.4:no overlap violation"
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SELECT nplus OVERLAP pplus overnplus

SELECT pplus OVERLAP nplus overpplus
NOT nplus overnplus notovernplus
NOT pplus overpplus notoverpplus

EXT notovernplus notoverpplus LT 2 "Rule 4.4:min space(between n+ and p+ select)<2"
B AR R AR R
; simple contact to poly(Lambda base)

B AR AR R

LENGTH contact NE 2 “Rule 5.1.1:exact contact size < 2"
AREA contact NE 0.8 "Rule 5.1.3:exact contact size < 0.8"

ENC contact poly LT 1.5 "Rule 5.2:minimum poly overlap < 1.5"
EXT contact LT 3 "Rule 5.3:space(contact)<3"

EXT contact pgate LT 2 "Rule 5.4:space(contact)<2"

EXT contact ngate LT 2 "Rule 5.4:space(contact)<2"

B AR R R AR R
; simple contact to active(Lambda base)

B AR R AR
ENC contact active LT 1.5 "Rule 6.2:min active overlap <1.5"

B AR R AR
; contact to poly2(Lambda base)

B AR R AR R
AND contact  poly2 poly2cont

AND poly poly2 polycap

AND poly2cont polycap  pcapcont

NOT poly2cont pcapcont npcapcont

ENC pcapcont poly2 LT3 "Rule 13.3:minimum electrode overlap on cap <3"
ENC npcapcont poly2 LT2 "Rule 13.4:minimum electrode overlap not on cap <2"
EXT poly2cont poly LT3 "Rule 13.5:space(poly2 contact,poly)<3"

EXT poly2cont active LT3  "Rule 13.5:space(poly2 contact,active)<3"

T
; metall(Lambda base)
P

WIDTH metall LT 3 "Rule 7.1:width(metall) < 3"
EXT metall LT 3 "Rule 7.2:space(metall) < 3"
ENC contact metall LT 1 "Rule 7.3:enclose(metall, contact) < 1"

B AR R AR
; via(Lambda base)

B AR R R A AR
LENGTH via NE 2 "Rule 8.1.1:exact via size < 2"
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AREA via NE 0.8 "Rule 8.1.4:exact via size < 0.8"

EXT via LT 3 "Rule 8.2:min via space < 3"

ENC viametall LT 1 "Rule 8.3:enclose(metall,via)<1"
EXT via contact LT 2 "Rule 8.4:min space(via,contact)<2"
EXT via poly LT 2 "Rule 8.5:min space(via,poly)<2"
EXT via active LT 2 "Rule 8.5:min space(via,active)<2"

T
; metal2(Lambda base)
T

WIDTH metal2 LT3 "Rule 9.1:min width(metal2)<3"
EXT metal2 LT 3 "Rule 9.2:min space(metal2)<3"
ENC via metal2 LT 1 "Rule 9.3:enclose(metal2,via)<1"

T
; via2(Lambda base)
T

LENGTH via2 NE 2 "Rule 14.1.1:exact via2 size < 2"
AREA via2 NE 0.8 "Rule 14.1.3:exact via2 size < 1.2"

EXT via2 LT 3 "Rule 14.2:min via2 space < 3"

ENC via2 metal2 LT 1 "Rule 14.3:enclose(metal2,via2)<1"

EXT via2 via LT 2 "Rule 14.4:min space(via2,via)<2"

T
; metal3(Lambda base)
P

WIDTH metal3 LT 3"Rule 15.1:min width(metal3)<6"
EXT metal3 LT 3"Rule 15.2:min space(metal3)<4"
ENC via2 metal3 LT 1 "Rule 15.3:enclose(metal3,via2)<2"

T
; via3(Lambda base)
P

LENGTH via3 NE 2 "Rule 21.1.1:exact via3 size < 2"
AREA via3 NE 0.8 "Rule 21.1.3:exact via3 size < 1.2"

EXT via3 LT 3 "Rule 21.2:min via3 space < 3"

ENC via3 metal3 LT 1 "Rule 21.3:enclose(metal3,via3)<1"

T
; metal4(Lambda base)
T

WIDTH metal4 LT 6"Rule 22.1:min width(metal4)<6"
EXT metal4 LT 6"Rule 22.2:min space(metal4)<6"
ENC via3 metal4 LT 2 "Rule 22.3:enclose(metal4,via3)<2"
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B AR R R AR R
; overglass(micron base)

; top metal : metal2

B AR R A A R
SELECT glass ENCLOSE probe bpad

NOT glass bpad ppad

SELECT metal2 ENCLOSE glass padmetal

WIDTH bpad LT 300 "Rule 10.1:width(pad) < 60um"

WIDTH ppad LT 100 "Rule 10.2:width(probe pad) < 20um"

ENC glass padmetal LT 30 "Rule 10.3:minimum pad metal overlap < 6um"

EXT[N] padmetal metal2 LT 150 "Rule 10.4:min space(pad-metal,metal4) < 30um"
EXT padmetal active LT 75 "Rule 10.5:min space(pad-metal,active) < 30um"

EXT padmetal poly LT 75 "Rule 10.5:min space(pad-metal,poly) < 30um"

*END
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@ SCMOS_SCN4ME_SUBM_ERC.rul
A

;# MyCAD, Inc. shall not be liable for the accuracy of #

;# this design rule file or it's ability to capture errors. #

;# The user is responsible for thoroughly testing and implementing #

;# it's features. #

R
T
HtHtH

# MOSIS SCMOS 0.35um Extraction, ERC and LVS rule for MyChip (ref. http://www.mosis.com) #

# TSMC (0.35um N-well) SCN4AME_SUBM (Lambda=0.2 um)

#

;# by MyCAD Support Group

#

;# Support Information:

# #
;# This rule file is supported by MyCAD, Inc. customer support. #

;# For contact information consult support@seloco.com #

# #
;# Revision History: #

# #
#08/17/2004 Build #
# #
;# 08/20/2004 First Release #

T
HittHtH
T R
;# DESCRIPTION BLOCK #
T
;technology layers: nwell active thk_active pplus nplus poly poly2 contact

; metall via metal2 via2 metal3 via3 metal4

; glass

; probe (non-fab layer used to highlight pads)

*DESCRIPTION
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MODEL = MOS[P],pmos MOS[N],nmos

MODEL = DIO[P],pdio DIO[N],ndio

MODEL = CAP[P],C

MODEL = RES[P],R

CHECK-MODE = FLAT

*LAYER

SUBSTRATE = pbulk

CONNECT-LAYER = psub nwell psd nsd ipoly poly2 metall metal2 metal3 metal4

ATTACH meltxt TO metall
ATTACH me2txt TO metal2
ATTACH me3txt TO metal3
ATTACH medtxt TO metal4

T R R R R R R R R
;# OPERATION BLOCK #
R R R R R R R R R R R
*OPERATION

; p-Substrate

NOT pbulk  nwell psub

; gate and source/drain for MOS

AND active pplus pactive
AND active nplus nactive
OR pplus nplus allselect
AND pactive poly pgate
AND nactive poly ngate
NOT nactive poly nsd
NOT pactive poly psd

; well and substrate contact

AND psub psd pplug
AND nwell nsd nplug
AND pplug contact ppcont
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AND nplug contact npcont

; poly resistor

AND poly res_mask polres
NOT poly polres ipoly

; capacitor of poly and poly2

AND poly poly2 polycap

; parasitic capacitor between poly and metall
AND metall ipoly melpoly

; parasitic capacitor between poly and metal2
AND metal2 ipoly me2poly

; parasitic capacitor between metall and metal2
AND metall metal2 melme2

; parasitic diode

AND psd nwell pdio

AND nsd psub ndio

; interlayer connection

CONNECT metal4 metal3 BY via3
CONNECT metal3 metal2 BY via2
CONNECT metal2 metall BY via
CONNECT metall poly2 BY contact
CONNECT metall ipoly BY contact
CONNECT metall psd BY contact
CONNECT metall nsd BY contact

; well and substrate connection

SCONNECT psd psub BY ppcont
SCONNECT nsd nwell BY npcont
; polysilicon resistor

ELEMENT RES[P] polres ipoly
PARAMETER RES[P] 6.0

; mos

ELEMENT MOS|P] pgate ipoly psd nwell
ELEMENT MOSIN] ngate ipoly nsd psub
; parasitic diode

;ELEMENT DIO[P] pdio psd nwell

;ELEMENT DIO[N] ndio nsd psub

; polysilicon capacitor
ELEMENT CAP[P] polycap ipoly poly2
PARAMETER CAP[P] 8.30e-4 0.0
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; parasitic capacitor between poly and metall
;PARASITIC CAP[A] melpoly metall ipoly
;ATTRIBUTE CAP[A] 4.40e-5 5.70e-5

; parasitic capacitor between poly and metal2
;PARASITIC CAP[B] me2poly metal2 ipoly
;ATTRIBUTE CAP[B] 1.50e-5 3.80e-5

; parasitic capacitor between metall and metal2
;PARASITIC CAP[C] melme2metall metal2
;ATTRIBUTE CAP[C] 3.40e-5 5.40e-5

; ERC

MULTILAB "Short circuit"

SAMELAB "Open circuit"

PATHCHK LEVEL 1 "no path to power"
LCONNECT psub CONN VDD "psub connected to power"
LCONNECT psub DISC GND "psub not connected to ground"
;ELCOUNT MOSALLEQ1 "singular node"
NDCOUNT MOSALLEQ 1 "all terminal tied together"

ECONNECT MOS|N] ipoly CONN VDD "n-mos gate connected to power"
ECONNECT MOS|P] ipoly CONN GND "p-mos gate connected to ground"

ECONNECT MOS[P]psd CONN GND "p-mos source/drain connected to ground”

; LVSCHK

LVSCHK[CS]WPERCENT=5 LPERCENT=5 CAPAREA=5 CAPVAL=5 DIOAREA=10 DIOPERI=10
RESVAL=10

*END
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Spice File

o)
* TSMC 0352P4M
* SPICE BSIM3 VERSION 3.1 PARAMETERS

include.inc (714 parameter)

* SPICE 3f5 Level 8, Star-HSPICE Level 49, UTMOST Level 8

.MODEL NMOS NMOS ( LEVEL =49
+VERSION = 3.1 TNOM =27 TOX =7.6E-9

+XJ =1E-7 NCH = 2.3579E17 VTHO =0.5027514
+K1 = 0.5359893 K2 =0.0258172 K3 = 24.6606744
+K3B =1.4055348 WO = 5.355464E-6 NLX = 2.404522E-9
+DVTOW =0 DVTIW =0 DVT2W =0

+DVTO =-0.120252 DVT1 = 3.084588E-3 DVT2 =0.470688
+U0 =417.429294 UA =-1.40534E-13 UB = 1.355832E-18
+UC =2.939828E-11 VSAT =1.208882E5 A0 =0.9319916
+AGS =0.1686015 BO =1.288356E-6 B1 =5E-6

+KETA =0.0105706 Al =0 A2 =1

+RDSW =1.103044E3 PRWG =1.750872E-3 PRWB =-0.0916512
+WR =1 WINT = 6.910593E-8 LINT =1.993462E-8
+XL =-2E-8 XW =0 DWG =1.047524E-9
+DWB =1.084571E-8 VOFF =-0.0906265 NFACTOR = 0.6164962
+CIT =0 CDSC = 5.145568E-6 CDSCD =0

+CDSCB =0 ETAO = 4.63499E-3 ETAB =-9.189583E-4
+DSUB = 0.1150044 PCLM =0.7703416 PDIBLC1 = 0.3438859
+PDIBLC2 = 8.526878E-3 PDIBLCB = 0.0845601 DROUT =0.6859339
+PSCBE1 =7.23225E9 PSCBE2 =5.005586E-10 PVAG =0.4108257
+DELTA =0.01 MOBMOD =1 PRT =0

+UTE =-15 KT1 =-0.11 KT1L =0

+KT2 =0.022 UA1 =4.31E-9 UB1 =-7.61E-18
+UC1 =-5.6E-11 AT =3.3E4 WL =0

+WLN =1 WWwW =-1.22182E-15 WWN =1.1837
+WWL =0 LL =0 LLN =1

+LW =0 LWN =1 LWL =0

+CAPMOD =2 XPART =04 CGDO =2.95E-10
+CGSO =2.95E-10 CGBO =1E-11 CJ =1.08158E-3
+PB =0.7719669 MJ = 0.3252096 CIsw = 3.480034E-10
+PBSW =0.99 MISW =0.1576976 PVTHO =-0.0122678
+PRDSW  =-93.3365259 PK2 =-3.470912E-3 WKETA =-3.503848E-3
+LKETA =-0.0105386 )
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*

.MODEL PMOS PMOS (
+VERSION = 3.1

+XJ =1E-7

+K1 = 0.4197546
+K3B =-2.796173
+DVTOW =0

+DVTO =1.134781
+U0 =141.3184274
+UC =-3.30244E-11
+AGS =0.2959248
+KETA =-6.382387E-3
+RDSW = 3.44286E3
+WR =1

+XL =-2E-8

+DWB =1.12145E-8
+CIT =0

+CDSCB  =4.724734E-5
+DSUB =0.2766226

+PDIBLC2 = 8.825766E-3

+PSCBE1 =3.010835E10
+DELTA =0.01

+UTE =-15

+KT2 =0.022

+UC1 =-5.6E-11
+WLN =1

+WWL =0

+LW =0

+CAPMOD =2

+CGSO =2.77E-10
+PB =0.99

+PBSW =0.99
+PRDSW  =-58.3059685
+LKETA  =1.189744E-3

*

TNOM =27
NCH = 8.52E16
K2 =-6.11453E-3
WO =1.990794E-6
DVTIW =0
DVT1 =0.3272645
UA =1.024889E-10
VSAT =1.6171E5
BO = 2.86196E-6
Al =0
PRWG =-0.0626736
WINT =5.340142E-8
XW =0
VOFF =-0.1154702
CDSC =0
ETAO =0.0115959
PCLM =7.8965744

PDIBLCB = 2.37472E-3
PSCBE2

MOBMOD =1
KT1 =-0.11
UA1 =4.31E-9
AT =3.3E4
WWwW =-5.22182E-16
LL =0
LWN =1
XPART =04
CGBO =1E-11
MJ =0.5636812
MJISW =0.3497357
PK2 = 1.654991E-3

)
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= 7.998967E-10

LEVEL =49
TOX =7.6E-9
VTHO =-0.6821549
K3 =35.791795
NLX =4.309814E-7
DVT2W =0
DVT2 =-1.051562E-3
uB =1.354611E-18
A0 =0.6693235
Bl =5E-6
A2 =1
PRWB =0.0981315
LINT =1.410986E-9
DWG =-4.209302E-9
NFACTOR =2
CbSCD =0
ETAB = 2.08259E-4
PDIBLC1 = 1.97648E-3
DROUT =0.4321935
PVAG =15
PRT =0
KT1L =0
UB1 =-7.61E-18
WL =0
WWN =1.195
LLN =1
LWL =0
CGDO =2.77E-10
CJ =1.417679E-3
CIsSw = 4.292884E-10
PVTHO =0.0116448
WKETA =-6.310553E-4



@ Layout Inverter (3 7}

* Power/Ground

VDD VDDODC5
VGND GND 0 DC 0

* Load Cap

CL OUTO GND 0.1PF

* Input Pulse

VIN INO 0 PULSE(0 5 20ns 2ns 2ns 48ns 100ns)

* Transient Analysis
.TRAN 1ns 200ns

@ Layout NAND gate (3 7}-%&)

* Power/Ground

VDD VDD 0 DC 5

VGND GND 0 DC 0

* Input Pulse

VIN1 INO O PULSE(0 5 10ns 2ns 2ns 48ns 100ns)
VIN2 IN1 0 PULSE(O 5 35ns 2ns 2ns 48ns 100ns)
* Transient Analysis

.TRAN 1ns 200ns

@ MUX(H7H-E)

* Power/Ground

VDD VDD 0 DC 5

VGND GND 0 DC 0

* Input Pulse

VIN1 DO O PULSE(0 50 00 20n 40n)
VIN2 S 0 PULSE(0 50 0 0 40n 80n)
VIN3 D1 0 PULSE(0 5000 10n 20n)
* Transient Analysis

.TRAN 1ns 200ns

151



¥ Tutorial Revision 2006_01
2 A=} 2006.01.19

A A F

A8

@ AHFEY s UE F7

() M= T F=E v

(f) 9F OS= RE I3 vy

(8) Schematicoll Al A A& A F9 A} F7}

(h) Netlist B W 7}

(i) Simulation?] H7}sfioF & W& F7}

(i) Layout A A A] Library #%ste] 718]7] WE& F=7}
(k) Inverter A7 Al Metal2®} ViaZlg]7] W& 7}

152



