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INTERNAL ml {
COMMENT = "M1.W.1: Minimum width=0.14um "

NON_PARALLEL = TRUE
POINT_TOUCH = TRUE covered by
> (163) metal
FO_T_;grn)IIJ EXTERNAL ml {
IITARN COMMENT = "M1.S.1: Minimum spacing=6.14um "

SPACING < 0.14
CHECK_SAME_POLYGON = TRUE
NON_PARALLEL = TRUE

Yes POINT_TOUCH = TRUE

} (163)

AREA m1 {
RANGE = [le-05, 0.07 - 1e-85] Minimum

LVS COMMENT = "M1.A.1 M1 minimum area = ©.07um"2 " .

} (1863) spacing

violation

SIZE ml {
UNDER_OVER=2.5
LEVEL_NON_ORTHOGONAL = TRUE
} TEMP=mlwide
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a—minimum width

b, e, g, h—minimum spacing
c, f —minimum enclosure

| —minimum extension

d — minimum overlap
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rule_n {int X < m} rule_o {int X < m ABUT}
/labutting edges //all abutting edges
/Inot checked /lare checked

/Ino other violations

ABUT

rule_p {int X <m
ABUT < 90}

F "N
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Single-layer Two layer
Internal SINGULAR INTERNAL SINGULAR

mm— singularities

SINGULAR

Standard Verification Rule Format Manual
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rule_a {ENC layer1 layer2 < m} rule_b {ENC layer2 layer1 < m}

layert [ ] layer2

m— output

-

ABUT <90

A
/

™~ <— SINGULAR

4—— extension <m

rule_c {ENC XY <m ABUT < 90 SINGULAR}
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[ 1 poly diff — OUtpUL

original polygons

temp1 = INSIDE EDGE diff poly ENCLOSURE diff poly < 2
I— A
temp2 = LENGTH temp1>=8 ENCLOSURE temp2 poly < 3
L

Standard Verification Rule Format Manual
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Shrink layerA RIGHT BY 5 -——
1071 r
_____ - -
. I
\ . | |
\ | |
| -7 | |
| | |
5 | | L |
< | |
| Lo 4
----- ! size layer by 1 size layer by -1 size layer by 1
Original Polygon Derived Polygon after overlap only
on layerA Shrink operation N
[ ] original layer m— sized layer
SHRINK SIZE
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AREA
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metal extent 4__ boundary for
data capture
window
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| |
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rule { DENSITY metal < 25 INSIDE OF EXTENT
WINDOW 150 100}

DENSITY

chip extent
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valid connection
for layer1, layer2, and
layerC

L. d

CONNECT layer1 layer2 layer3 BY layerC

CONNECT

metal extent

50 iteration 1

F/ iteration 2
s

==

rule {DENSITY metal <25 INSIDE OF EXTENT
WINDOW 150 100 STEP 50}

Standard Verification Rule Format Manual
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AA Resistor without SAB

Resistor
. YRESP1 -
: SP/SN
Transistor | |
Poly Resistor without i o
SAB |
- o
- o
- SN Polysilicon
- SP Diffuse
SN/SP SAB  RESP Poly

SMIC 0.13um Process Physical Design Rule
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AA Design Rule

%EJZFBEE?EJ&%JL_IZE?K FReR i) IIBE

AA3 | IAA}

N+ AA

L

SN/SP
f:l:::er Description Operation l:;i:ﬁ: Unil
AAd AA width for NMOS/PMOS transistors = 0.15 um
AA2 AA width for interconnect = 0.15 um
AA3 | ) wovered regions re oxeluged for ths rul cheek. 2 021 o
AA4 N+AA enclosure by NW except NW resistor region. = 0.23 um
AAS Space between NW and N+AA > 0.30 um
AALG P+AA enclosure by NW > 0.30 um
AAT Space between NW to PTAA inside PW = 0.23 um
AA8 AA area (in um?) > 0.10 um?

SMIC 0.13um Process Physical Design Rule
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4-Fingered Mos Device with
Gate Connections, S/D
Connections, all Detached
Body ties

Thick Oxide
NMOS

3-Segment Resistor in Series with
Left & Right Dummies and
Left/top body ties

Rndif resistor
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Process
Foundry
Specs

PDK2Spex
CDF
PVS Generator (DRC, LVS) Testbench
Assura Generator (DRC, LVS, RCX)
Diva Generator (DRC, LVS) Simulati
Dracula Generator (DRC, LVS) Tlens]tubgrlgﬂ
Calibre Generator (DRC, LVS) I .
Hercules Generator (DRC, LVS) pCell
Testbench
PCell Generator _DFII
(incudes CDF/Callback Gen) LibBuilder DRC .
M (packaged PDK Testbench N%'E)EQS
NeoCell Technology File Generator with Pcell
(package w/NeoCell) Gen) LVS
I Testbench .
VLM .gtt File Generator RCX
Testbench
DFII Techfile Utility Tool (CDBA)
Integration

(packaged w/GTE)

Graphical
Technology
Editor
(GTE)

GTE Database

Testbench

~— PAS __ _STeP J

PRD_Methodology Guide
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HFBERITIRE

RinERETE, SEREE. TSE. BREERE

Structural Description F. BET7HSEE. WFEE. DR iliE
cut el wem HRBEHERx, EHFERBRIRRITEEARREM
oo oma,  ellibray
— L= B FEEREERESE. 511, SES. ®ES. {A * |[<][°][4
HDL Programming 2MBEFEZSHETER, E— 1" ERTHRNE
Cogic Symhesi SARERT(W/L), RABHEAMBTEE, |Cpacemll O
MBAREHNEEBRBEEFsRIARNIRT Lo 120~ 1 -F
Component Design L '—[— o | |l o] &
Beg- T T T 1 .
Place & Route miEREBETT(block) BIESMHMENHFER . RAM, 1 of ] A D D-L
%%%:%; ROM, COT, IP, HELKRHE, LEBIFEEMNIE ' AL
"|_ ﬂ_ :‘_ a . . . . = 4+ g | A |
- gjir T R IEHEMAZE. ADC/DAC, #HK. IRHHF ﬁl l tl L L L
— BEE5SPCBEEHIEOBERAMA /0 B, ©

— ERSESHREEHEOVAEERAMHIED
Fabrication g, IEMSEINEBNEESD, RIEETHRoLEH

MUREBFHTEEMIBEIAINEE.
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SERVHIRSCHEIE T Z A il

AFZEERA-EHEE, BRI UPNRS, EEZENSHREWNEEL, MBEYREIE. HEIBZEE
NMHBEEIERHTEMBERY: V. WNMEEIRS, V UINEBEOKS. SERZENNAANEEIHES
THEV M, BHSUANZERES, ZAMLFEPHNEENRNSHRERAERFRNSTEE. vV, MV FREEE
BIEHHEEHNEFF- INSWNNBABEHRITEN, FEBEEXTEZEINEBEBOZAEBRIBZHBR.
REFRFFZENAHFHNMRESHED, WFEEBIINMSIEEFEEZE. SBENRNSHEBERSHNIREEFE SR
PRIWEXANM =Vo,-V  FAINM =V, -V5 . BEV, MV URNEBERFR-1EMNEEMNHLEBE, X
RRBANBESR AV, MV, .. A

Vi
1
SYMBOL PARAMETER CONDITION MINIMUM MAXIMUM | UNIT
Vig High-level input voltage (TTL) 24 \%
A

Vi Low-level input voltage (TTL) 0.8 A%
VoLt Low-level output voltage Ior =4.0mA. Vpp=4.5V (TTL) 0.4 A%
Low-level output voltage Ior =200uA, Vpp =4.5V (CMOS) Vgg+0.10 Y%

Vom High-level output voltage Iog = -200pA, Vpp = 4.5V (CMOS) Vpp -0.1 A%
Vom High-level output voltage Iog = -2.0mA, Vpp = 4.5V (TTL) 2.4 Y

0
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PMOS

Slow

FS

SS

FF

FS

Slow

Fast

NMOS

Process: Fast
Temp:  125°
Voltage: 1.32v

Process: Slow
Temp: -40°
Voltage: 1.08v

Process: Typical
Temp:  25°
Voltage: 1.2v
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D Name

cdl

db

doc
gds2

lef

lib
milkyway
oa

sdb

slib
tetramax
verilog

volcano
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HF IR HERITE

CDL: MEGFEXH, EEAFLVSHEENEHR0ORIEE

DB: BFSynopsys Design Compiler TEMNEENEE, B.lib XHiEigmmE
DOC: ERjTREiR BB 5

GDS2: Byt EEHFRE P kiR E X4

LEF: £EHHTech LEFFICell LEF, Tech LEFEEENHNEHRBEHERZ MM
REITHWIZER, Cell LEFEERTFEXNFERRHPYIEER. EXETHMBERI,
Y, @R, BB ARERONTEZE. MAEK., FUKEZRIFLRXETNS
HEmEERB. EEMFCadence EncounterGinthBHm& T H

LIB: FEGSCel BHEFE, ENHMMEFER

MILKYMAY: ®8&BCEL, FRAMAHHERN, HPRCELPEERERIREDRMEENER
FRAMRAEREN ETIRENHRER, 8EFETMNER. pinlIiE. fEZERNER.
Milkywayt&X@ESynopsysEBHNYEER, BFICCRIRIER

VERILOG: RffverilogiRB, fTHAEME, AFverilogMTBMHE

000000



CDL & GDSII

%ﬁﬁiﬂﬂﬁﬁ'&ﬁﬁJLIZH* FRZgEi)IEE

Tp Vdd

W=2um

L=0.5}£n4 |:
N REIRP=Y
L

w=2um |
L=0.5um ygg

=IRI= »
ol | (L]




LIB & DB

SERABIRAHFIETZHAR PRSI

Liberty (*.lib) format

cell ( ORZ 4x ) { < Cell name
c Load
a].:ea 1 8.000 ; < Cell Area 14 Characteristic Curves 5
pin (Y ) { 12 1 (OR)
: : . © 101
d}rgctlon 27 < 2 = Output; 1 = Input < osd
timing ( ) { 3 061
related pin I g /
timing sense : positive unate ; o
rise propagation (drive 3 table 1 / ot 1K %ion () 20
values ("0.2616, 0.27H~ 0.2831,..)
}
val "0.022 .0254+—. ..
alues ("0 0228, U294 ) TTNT1p20v Typical - Typical Typical corner
< e . SSHT1p08v Slow - Slow 125 1.08 Slow corner
function "(A | B)"; Pin Y Functionality FFLT1p32v Fast - Fast -40 1.32 Fast corner
. High leak
max capacitance : 1.14810 ; _ _ FFHT1p32v Fast - Fast 125 1.32 'gcofr?efge
. . <« Design Rules for Pin Y
min capacitance : 0.00220 ; SSLT1p32v Slow - Slow -40 1.32 Low temperature
} SSLT1p08v Slow - Slow -40 1.08 corners
pin ( A ) {
direction : 1; - Electrical Characteristics of TTNTOp8OV Typical - Typical 25 0.80 Typical corner
capacitance 0.012000; Pin A SSHTOp70v Slow - Slow 125 0.70 Slow corner
FFLTOp90v Fast - Fast -40 0.90 Fast corner
FFHTOp90V Fast - Fast 125 0.90 il el
corner
SSLTOp70v Slow - Slow -40 0.70 corners




reference point
(typically 0,0)

NAND2X1

MILKYWAY & LEF

5
/

Dimension
“‘bounding box”

Pins
(direction, layer
and shape)

AN

v
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MACRO NAND2X1M

CLASS CORE ;

ORIGINOO;

FOREIGN NAND2X1M 0O ;

SIZE 1.64 BY 2.87 ;

SYMMETRY XY ;

SITE sc7_logic013 ;

PIN A
DIRECTION INPUT ;
USE SIGNAL ;
ANTENNAMODEL OXIDE1 ;

ANTENNAGATEAREA 0.1274 LAYER METAL1 ;

PORT LAYER METAL1 ;

END ENDA
PIN B
PINY
DIRECTION OUTPUT ;
USE SIGNAL ;
ANTENNADIFFAREA 0.3611 LAYER METAL1 ;
PORT
LAYER METAL1,;
RECT 0.8850.7351.045 1.99 ;
RECT 0.8851.71.131.99;
RECT 0.6751.711.131.99;
RECT 0.885 0.7351.365 0.995;
END
END Y
END NAND2X1M
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Library Template

—

ncx input transition time index : 0.016 0.032 0.064.. ;

Extracted Characterization Templates ncx constrained pin transition index : 0.016 0.032 0.064..;
netlists task Library Cell ncx input net transition index : 0.016 0.032 0.064.. ;

ncx related pin transition index : 0.016 0.032 0.064.. ;
ncx total output net capacitance index :0.1 0.25 0.5.

\ 4

technology : cmos ; Indexes
4# Liberty NCX H delay model : table lookup ;

capacitive load unit : 1.0000000 ff ; \\\\\\\
default leakage power density : 0.0;
input threshold pct rise : 50.0000000 ;
slew lower threshold pct rise : 20.0000000 ;
default fanout load : 1.0000000 ;

library features : report power calculation ;

Lib information

} Library Compiler ‘

normalized driver waveform driver waveform template ({

driver waveform name : preDrv ;
index 1 : index list
index 2 : 1index list

Attribute data for |

values : value array characterization
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cell(NAND2X1M) {

Cell Template area : 4.7068 ;

cell_footprint : nand2 ;

SERABIRAHFIETZHAR PRSI

timing() {
related_pin : "A" ;
Pg pin VDD ({ sdf_cond : "B==1'b1";
;oltage name VDD ; timing_sense : negative_unate ;

timing_type : combinational ;

pg_type : primary_power ; Power/Ground Pins when :"B";

}
. cell_fall(tmg_ntin_oload_7x7) {
pg_pin VSS { index_1("0.00476, 0.0398954, 0.163228, 0.39875, 0.765682, \
e 1.28053, 1.958");
} index_2("0.0001, 0.00387505, 0.0171263, 0.0424315, \
0.0818558, 0.137173, 0.209962");
values("0.0214293, 0.0411068, 0.108922, 0.2381, 0.439198, 0.721519, 1.09312"\
"0.0290418, 0.0494663, 0.117826, 0.247197, 0.448512, 0.73079, 1.10237"\
"0.0400375, 0.0730273, 0.150395, 0.279832, 0.481246, 0.76363, 1.13518",\

pin <input pin name> {
— — "0.0468113, 0.0922862, 0.199736, 0.343575, 0.544587, 0.826751, 1.19781",\

related power pin : VDD ; "0.0484177, 0.10635, 0.242618, 0.425859, 0.644428, 0.926106, 1.29705",\
related ground pin : VSS ; PinS "0.0439357, 0.114558, 0.279035, 0.500766, 0.765143, 1.06676, 1.43691",\
direction : input ; : 0.0329601, 0.115944, 0.309036, 0.567546, 0.877771, 1.2304, 1.62232");
}
pin <output pin name> { cell_rise(tmg_ntin_oload_7x7) {
— - index_1("0.00476, 0.0398954, 0.163228, 0.39875, 0.765682, \
related power pin : VDD ; 1.28053, 1.958"):
related ground pin : VSS ; index_2("0.0001, 0.00387505, 0.0171263, 0.0424315, \
direction : output ; . 0.0818558, 0.137173, 0.209962");
. s aem . ! FunCthn values("0.0186953, 0.0370294, 0.0993295, 0.218022, 0.402689, 0.661781, 1.00272",\
function : A*B ; "0.0292974, 0.048193, 0.111194, 0.23013, 0.414712, 0.67374, 1.01504",\
} "0.0501557, 0.0818763, 0.153179, 0.272181, 0.457162, 0.716396, 1.05709",\
"0.074659, 0.11943, 0.222188, 0.354017, 0.538452, 0.797871, 1.13885",\
o , "0.103369, 0.161006, 0.294239, 0.467099, 0.666825, 0.925234, 1.26544"\
sensitization { "0.136302, 0.207152, 0.369761, 0.583757, 0.830982, 1.10604, 1.44624"\
<input pin name> : <output pin name> ; "0.173792, 0.258353, 0.450101, 0.703022, 0.999281, 1.32618, 1.68349");
.~ — — ays . }
0L = ¢ ; SenSItlzatlon fall_transition(tmg_ntin_oload_7x7) {
io0o : £, 1 B | e
} }

rise_transition(tmg_ntin_oload_7x7) {
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Wave Length

Material

N.C. 365nm (I-line)
C.E. 365, 248nm (I-line, DUV)
F.C. 193nm (ArF)
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0.25u 0.18u
90nNm 65nm

OPC - Optical Proximity Correction, ¥ZFImERMNMEIEE—MXZIE@ER, BREN
TIRIEEFEERRITHEFENLISSIRTENZM. EEERLBERHBSESTMIAIGS
BERMIEXLERIR. REZEEMBEIESR (MEFHUPOPC) , AEBFEREIFERHEZSHIEE
HSHERMEFEREENOPCMGRMEITIEE—1TEXER, BEXNMNEXERZTRREEHFIZE
FEhgHIk, RERIRMBREE.
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180nm 130nm 90nm and Below

+

PSM — Phase Shift Mask,BEXTHWIESN, WG EHN,
AAXBHETYE, IKEBTHT BRN, RTEZ@AXERH, E
HEZHNEENBMLERIASMLE, HiIMNIZYHRBEIKINE SN R
=, EETHEGHNRE, NTGEE, EoBHZENMERIEX

Wavelength: 193nm
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ITEM
Design Rule
CD Tolerance

CD Range

CD mean to
target

Registration &
Overlay

Defect

Particle

Flatness

Transparency

Phase
Angle(degree

Address Unit

Rank
(um)
(xum)
(um)
(um)

Based on the 1st
layer(um)

Defect size(um)

A. > 20um
Pellicle
Film 10-20um
22.0um
B.' Cr 1.0-2.0um
side
0.5-1.0um
C.' Glass > 10um
side
(um)
Tolerance(PSM)
Tolerance(PSM)

Minimum drawing unit
on Mask

<4

None

<10pcs

None

Y

<2

None

<10pcs

None

A

<10

None

<10pcs

None

<5pcs

B
1
+0.15
<0.15

+0.15

+0.15

<1.0

None
<10pcs

None

<5pcs

C

0.8

+0.1

0.5
+0.075
<0.07

+0.07

+0.10

0.35
+0.05
<0.05

+0.04

0.25
+0.04
<0.04

+0.03

+0.05

<0.3
None
<5pcs
None
None
<10pcs

None

lum

0.18
+0.03
<0.035
<0.03

<0.04

<0.3
None
<5pcs
None
None
<10pcs

None

lum

0.15
+0.025
<0.03

+0.02

+0.03

<0.25
None
<5pcs
None
None
<10pcs

None

lum

1nm

I
0.13
+0.02
<0.025

+0.02

+0.02

<0.20
None
<5pcs
None
None
<10pcs

None

lum

1nm
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Ql. DRCREIEXHPEHESF ZEETME? ( )

A. AND; B. OR; C. NOT; D. INSIDE; E. OUTSIDE; F. INTERACT,; G. SIZE; H.
AREA; |I. DENSITY

Q2. AFERREGSMERELFRT? ( )
A. HEZHEBTT, B. NFZiEETT,; C. 5% 87T

Q3.HFIRERETEPEERTINVXINZITERRTAL? ( )
A. BEBXBIEFSIR; B. &R EFH/ TERIE,; C. HEM LA/ TIRER



