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/ Revision History
DRC Revision History

RELEASE NOTES FOR THE 45nm GPDK

VERSION 4.0 (17 JUNE 2014)

- gpdk045 IC615 library built natively with 1C6.1.5 ISR17 release code

- Following CCRs has been fixed (27 ccrs)
1287271,1283169,1256253,1254045,1254038,1245309,1237646,1183733,
1170331,1126098,1113873,1101516,1094783,1090381,1079752,1037745,
1035602,1027840,1027316,997831,990813,987559,981093,980054,980053,
980051,959147

- Major changes:-
MOS gates are now weak connect instead of must connect.
Modified pvILVS deck, few new features has been added.
pvIFILL deck by Ray/Nalayini has been included.
Model (resistor) file modified according to CCR 1245309

VERSION pre-release (15 DEC 2011)

- gpdk045 IC615 library built natively with 1C6.1.5 ISR8 release code
- Following CCRs has been fixed,
914090, 916997, 919813, 919964, 933415, 934958, 940090,
940191, 962137

VERSION 3.5

- gpdk045 IC615 library built natively with 1C6.1.5 ISR4 release code

- Added Fluid Guardring support to technology file (CCR884149)

- Modified libinit files to set various tool defaults (CCR910688)

- Added techDerivedLayers to techfile to support substrate extraction
and poly cutting diffusion. Added new layers to virtuosoDefaultExtractor
Setup Constraint Group (CCR875571/911171))

- Modified MOS pcell to add additional gate pin when GateConnection != None
(CCR911205)

- Added ASCII techfile named tech_gpdk045.tf in the gpdk045 library
(CCR869154)

- Modified PDK to have/use hspiceD views instead of hspiced (CCR887688) (only mimcap)

- Added 'soce’ directory and data to support digital place and route
(CCR869153)

- Corrected Assura DRC rule deck for end-of-line space (CCR868717)

- Corrected PVS LVS rules for the symmetric inductor (CCR890569)

- Moved rcx data from assura to grc directory. It can be used for PVS/assura.

VERSION 3.0

- gpdk045 IC615 library built natively with 1C6.1.5 release code

- Added WPE parameter in assura, pvs LVS decks.

- Added new antenna rules in tech file (815543)

- Added taperHalo constraint in virtuosoDefaultTaper in techfile (820934)

- Added minWidth and minSpacing rule for all 4 VT layers.
Modified techfile and DRC deck to adopt this adddition.

- Modified the assura_tech.lib file and also added pvtech.lib for PVS.
(847441)...
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Introduction

This document defines the Design Rules and Electrical Parameters for a generic,
foundary independent 45nm CMOS Mixed-Signal process.

This document is divided into three sections:
* CMOS Digital Core Design Rules

describes the widths, spacings, enclosures, overlaps, etc. needed to create the
physical layout of the core section of a digital CMOS design.

* CMOS 1I/0O Design Rules

describes the widths, spacings, enclosures, overlaps, etc. needed to create the
physical layout of the I/O section of a CMOS design.

* CMOS Digital Electrical Parameters

describes the electrical parameters of a digital CMOS design.

o
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Terminology Definitions

Width - shortest distance from the inside of the edge of a shape to the inside of the
edge of the same shape.

Length - opposite of Width - the measurement of the longest edge of a shape.

Parallel Run Length - the distance two shapes maintain a spacing less than the check
value.

Spacing - distance from the outside of the edge of a shape to the outside of the
edge of another shape.

o )
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Enclosure - distance from the inside of the edge of a shape to the outside of the
edge of another shape.

Overlap - distance from the inside of the edge of a shape to the inside of the edge
of another shape.

Butting - outside of the edge of a shape touching the outside of the edge of another
shape.

o
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Layer Descriptions

This table describes the layers used to create devices.

Comment Table

)

Layer GDsSIl  |GDSIIDFII DFII DFII DFII DFII Description
Name Stream |Data |LSW Layer Layer Layer |Purpose
Number | Type |Name Name Purpose |Number [Number
Bondpad |36 0 Bondpad |[Bondpad |drawing [95 252 Bonding Pad
CapMetal |14 0 CapMetal |CapMetal |drawing |97 252 MiM capacitor metal
Nburied 19 0 Nburied Nburied drawing |18 252 N+ Buried Layer
Nhvt 18 0 Nhvt Nhvt drawing |11 252 NMOS High Vt
Nlvt 26 0 Nivt Nivt drawing |26 252 NMOS Low Vt
Nimp 4 0 Nimp Nimp drawing |12 252 N+ Implant
Nwell 2 0 Nwell Nwell drawing |6 252 Nwell
Nzvt 52 0 Nzvt Nzvt drawing |15 252 NMOS Zero Vt
Oxide 1 0 Oxide Oxide drawing |2 252 Active Area
Oxide_thk |24 0 Oxide_thk |Oxide_thk |drawing |4 252 1.8V Active Area
Phvt 23 0 Phvt Phvt drawing |13 252 PMOS High Vt
Plvt 27 0 Plvt Plvt drawing |27 252 PMOS Low Vt
Pimp 5 0 Pimp Pimp drawing |14 252 P+ Implant
Poly 3 0 Poly Poly drawing |10 252 Poly
SiProt 72 0 SiProt SiProt drawing |16 252 Salicide Block
Table 1: Device Layers
-
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This table describes the layers used to interconnect devices.
Comment Table

Layer GDsIl  |GDSIIDFII DFII DFII DFII DFII Description
Name |Stream |Data |LSW Layer |Layer |Layer |Purpose

Number |Type [Name [Name |Purpose |[Number |Number
Cont 6 0 Cont Cont drawing |20 252 Metal Contact to Oxide/Poly
Metall |7 0 Metall |Metall |drawing |30 252 1st Metal for interconnect
Metal2 |9 0 Metal2 |Metal2 |drawing |34 252 2nd Metal for interconnect
Metal3 |11 0 Metal3 |Metal3 |drawing |38 252 3rd Metal for interconnect
Metal4d |31 0 Metal4 |Metal4 |drawing |42 252 4th Metal for interconnect
Metal5 |33 0 Metal5 |Metal5d |drawing |46 252 5th Metal for interconnect
Metal6 |35 0 Metal6 |Metal6 |drawing |50 252 6th Metal for interconnect
Metal7 |38 0 Metal7 |Metal7 |drawing |54 252 7th Metal for interconnect
Metal8 |40 0 Metal8 |Metal8d |drawing |58 252 8th Metal for interconnect
Metal9 |42 0 Metal9 |Metal9 |drawing |62 252 9th Metal for interconnect
Metal1l0 |152 0 Metal1l0 |Metall0 |drawing |66 252 10th Metal for interconnect
Metalll |162 0 Metalll |Metalll |drawing |70 252 11th metal for interconnect
Vial 8 0 Vial Vial drawing |32 252 Via between 1st and 2nd Metal
Via2 10 0 Via2 Via2 drawing |36 252 Via between 2nd and 3rd Metal
Via3 30 0 Via3 Via3 drawing |38 252 Via between 3rd and 4th Metal
Viad 32 0 Viad Via4 drawing (44 252 Via between 4th and 5th Metal
Via5 34 0 Via5 Viab drawing |48 252 Via between 5th and 6th Metal
Via6 37 0 Via6 Via6 drawing |52 252 Via between 6th and 7th Metal
Via7 39 0 Via7 Via7 drawing |54 252 Via between 7th and 8th Metal
Via8 41 0 Via8 Via8 drawing |60 252 Via between 8th and 9th Metal
Via9 151 0 Via9 Via9 drawing |64 252 Via between 9th and 10th Metal
Vial0 161 0 Vial0 |Vial0 |drawing [68 252 Via between 10th and 111th Metal

o

Table 2: Interconnect Layers
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This table describes the layers used to mark/label shapes for DRC and/or LVS..

Comment Table

Layer GDSIlI |GDSI|DFII DFII DFII DFII DFII Description
Name Stream |Data |[LSW Layer Layer Layer |Purpose
Number | Type |[Name Name Purpose |Number |Number
BJTdum 15 0 BJTdum [BJTdum drawing [92 252 Marks BJT emitters
Capdum 12 0 Capdum [Capdum drawing |96 252 Marks capacitors
Cap3dum 84 0 Cap3dum [Cap3dum drawing |93 252 Marks capacitors 3 term
DIOdummy 22 0 DIOdum [DIOdummy |drawing |82 252 Marks diodes
INDdummy 90 0 INDdum  [INDdummy [drawing |90 252 Marks inductor
terminal
IND2dummy |88 0 IND2dum [IND2dummy [drawing |88 252 Marks inductor
terminal
IND3dummy (114 0 IND3dum [IND3dummy [drawing [114 252 Marks inductor
terminal
ESDdummy |74 0 ESDdum [ESDdummy |drawing |115 252 Marks ESD and I/O
devices
Metall text |7 3 Metall Metall drawing |30 252 Labels Metall nodes
Metal2 text |9 3 Metal2 Metal2 drawing |34 252 Labels Metal2 nodes
Metal3 text |11 3 Metal3 Metal3 drawing |38 252 Labels Metal3nodes
Metald text |31 3 Metal4 Metal4 drawing |42 252 Labels Metal4 nodes
Metal5 text |33 3 Metal5 Metal5 drawing |46 252 Labels Metal5 nodes
Metal6_text |35 3 Metal6 Metal6 drawing |50 252 Labels Metal6 nodes
Metal7 text |38 3 Metal7 Metal7 drawing |54 252 Labels Metal7 nodes
Metal8 text |40 3 Metal8 Metal8 drawing |58 252 Labels Metal8 nodes
Metal9 text |42 3 Metal9 Metal9 drawing |62 252 Labels Metal9 nodes
Metall0 text |52 3 Metall0 [Metall0 drawing |72 252 Labels Metal10 nodes
Metalll text |62 3 Metalll [Metalll drawing |82 252 Labels Metalll nodes
NPNdummy |20 0 NPNdum [NPNdummy |drawing |86 252 Marks NPN devices
PNPdummy |21 0 PNPdum [PNPdummy |drawing |84 252 Marks PNP devices
Psub 25 0 Psub Psub drawing (80 252 Marks seperate
substrate areas
Resdum 13 0 Resdum [Resdum drawing (94 252 Marks Poly/Oxide
resistor area
ResWdum 71 0 ResWdum|ResWdum |drawing |98 252 Marks Nwell resistor
area
text 63 0 text text drawing [230 252 Text for information
SRAM 64 0 SRAM SRAM drawing |71 252 Memory marker layer
PO _text 65 0 PO text [PO_text drawing |72 252 Poly text marker layer
SEALRING 66 0 SEALRINGSEALRING |drawing |73 252 Die Sealring marker layer
LOGO 67 0 LOGO LOGO drawing |74 252 Chip Logo marker layer
ANALOG 68 0 ANALOG |ANALOG drawing |75 252 Special Analog marker layer
FUSE 69 0 FUSE FUSE drawing |76 252 Fuse marker layer
FILLER 86 0 FILLER [FILLER drawing |77 252 Fill cell marker layer
VIAEXCL 87 0 VIAEXCL |VIAEXCL drawing |78 252 Via excluse marker layer

o

Table 3: DRC/LVS Marker/Label Layers
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Device Layer Table

This table describes the layers used in each device.

0: the layer must not touch the device structure

1: the layer must enclose or straddle the device structure

-: the layer may either enclose or avoid the device structure

Comment Table

NMOS|PMOS|LP NMOSLP PMOYNMOS|PMOS]|Native [Native

(1.2v) |(1.2V)|(1.2V) 1.2v) (1.8V) |(1.8V) [NMOS [NMOS

(1.2v) [(1.8V)
Nburied 0 0 0 0 0 0 0 0
Nwell 0 1 0 1 0 1 0 0
Oxide 1 1 1 1 1 1 1 1
Oxide_thk |0 0 0 0 1 1 0 1
Poly 1 1 1 1 1 1 1 1
Nimp 1 0 1 0 1 0 1 1
Pimp 0 1 0 1 0 1 0 0
Nzvt 0 0 0 0 0 0 1 1
Nhvt 0 0 1 0 0 0 0 0
Phvt 0 0 0 1 0 0 0 0
SiProt 0 0 0 0 0 0 0 0

Table 4: MOS Device Layers

Comment Table

N+/PW
Diode

P+/NW
Diode

Nburied

Nwell

Oxide

Oxide_thk

Poly

Nimp

Pimp

Nzvt

Nhvt

Phvt

SiProt

O|lo|OoO|o|O |, |O|O|F |O|O

O|lo|o|Oo |, |O|O|O |k |- |O

Table 5: Diode Device Layers
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Comment Table
Salicided [Salicided [Salicided |Salicided |Non- Non- Non- Non-
N+ Poly [P+ Poly [N+ Oxide |P+ Oxide [Salicided [Salicided [Salicided |Salicided
Resistor |Resistor |Resistor [Resistor [N+ Poly [P+ Poly [N+ Oxide |P+ Oxide
Resistor |Resistor |Resistor [Resistor
Nburied 0 0 0 0 0 0 0 0
Nwell - - 0 1 - - 0 1
Oxide 0 0 1 1 0 0 1 1
Oxide_thk |0 0 0 0 0 0 0 0
Poly 1 1 0 0 1 1 0 0
Nimp 1 0 1 0 1 0 1 0
Pimp 0 1 0 1 0 1 0 1
Nzvt 0 0 0 0 0 0 0 0
Nhvt 0 0 0 0 0 0 0 0
Phvt 0 0 0 0 0 0 0 0
SiProt 0 0 0 0 1 1 1 1
Comment Table
Nwell Nwell
in Oxide [in STI
Resistor |Resistor
Nburied 0 0
Nwell 1 1
Oxide 1 1
Oxide_thk |0 0
Poly 0 0
Nimp 1 1
Pimp 0 0
Nzvt 0 0
Nhvt 0 0
Phvt 0 0
SiProt 1 0
Table 6: Resistor Device Layers
/
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Comment Table

SPNHVNPN|Varactor
(NMOSCAP

0

Nburied
Nwell
Oxide
Oxide_thk
Poly
Nimp
Pimp
Nzvt
Nhvt
Phvt
SiProt

Ol|lo|lo|Oo |, |, |O|OC|F |- |O
Q||| |, |FP|O|OC|F | |F
O|lo|Oo|Oo|O |k, |FP|O|F |-

Table 7: Bipolar and Varactor Device Layers

o
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Device Layout Examples
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1.2V LP NMOS 1.2V Native NMOS
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o
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1

el et e |

Oxide thk
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Resdum

Salicided N+ Poly Resistor

Resdum

[C B ]

Salicided P+ Poly Resistor

Resdum -

Salicided N+ Oxide Resistor

Non-Salicided N+ Poly Resistor

AN

o

LTE

My NNy

Non-Salicided P+ Poly Resistor

Resdum
l'-q\. NN RN h--
I e v hy e v -
!_1_ gl gl itgiitglitg W ]

Salicided P+ Oxide Resistor

Non-Salicided P+ Oxide Resistor

RpsWdum

Nwell in STI Resistor

L Lﬁ&sWdum
:\ ‘-»_' = x RN
. N "
'\l R : ‘-a. x m x“x
RUE A S e LHE R m M,
Tty \“‘x BN
:\ o B SRR
Al E NS !
\L ST TR TN T TR ;";:l‘~a,__' ___________ H

Nwell in OD Resistor

Nburied

1

S EEl IEL 1R 1B IS
2B EE BB Bl K

S|Prot
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DIOdummy
DIOdummy )
1T 1T Nburied
—_———— —— ¥ I
:.._n_._i :__n__i Nwell
N+/PW Diode |:|
Oxide
________ 1
P+/NW Diode I !

o

SEHAZEE IEL 2] 1B IS
2B EE BB Bl K

_SiPﬁrot )

)

Cadence Confidential

revision 4.0



Jun 17, 2014

GPDK 45nm Mixed Signal Process Spec

page 16

-~

CMOS Digital Core Design Rules
N BURIED LAYER RULES

Data Table: NBL DRC

o

RuleName Description Value
NBL.W.1 ${NBL:NBL.W.1,Description} ${NBL:NBL.W.
1,Value}
NBL.E.1 ${NBL:NBL.E.1,Description} ${NBL:NBL.E.
1,Value}
NBL.SP.1 ${NBL:NBL.SP.1,Description} ${NBL:NBL.SP.
1,Value}
NBL.SE.1 ${NBL:NBL.SE.1,Description} ${NBL:NBL.SE.
1,Value}
NBL.SE.2 ${NBL:NBL.SE.2,Description} ${NBL:NBL.SE.
2, Value}
NBL.SE.3 ${NBL:NBL.SE.3,Description} ${NBL:NBL.SE.
3,Value}
NBL.SE.4 ${NBL:NBL.SE.4,Description} ${NBL:NBL.SE.
Nburied Nburied Nburied N ue)
NBL. XTI Nwell mu$t form 1sofatioh rings on Nburie
${NBL:NBL.W. ,ValJ4e_}${NBL:NBL.E...,VaIue} ${NBIL:NBL.SP.1,Value}
_»
${NBIL:NBL.W.1 [RuleN&{i¢BL:NBL.E.1,RuleName} ${NBI:NBL.SP.1,RuleName}
Nburied Nwell Nburied Oxide
FrT T T |
| ! rule NBL X 1
N ${NBL:NBL.SE.1,VaIl§ :‘_${NBL:NBL.SE. mauls
${NBI:NBL.SH.1,RuleName} (" ‘${NBL:NBL.SE.} RuleName} error
i ! NBL.X.1
Nburied Nburied
Nwell Nwell
Pimp Nimp
9_xi_d_e_1 B{NBL:NBL.SE.3,Val Q_de_eﬂ B{NBL:NH
SR « P(NBL:NBL.SE.3,Valug} T  PINBL:
R B p{NBL:NBL.SE.3,RulgName} o :f p{NBL:NH

BL.SE.4,
8L.SE .4,

)
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NWELL AND NWELL RESISTOR (under STI) RULES
Data Table: NWELL DRC

RuleName Description Value

NW.W.1 ${NWELL:NW.W.1,Description} ${NWELL:NW.W.1,Value}
NW.SP.1 ${NWELL:NW.SP.1,Description} ${NWELL:NW.SP.1,Value}
NW.SP.2 ${NWELL:NW.SP.2,Description} ${NWELL:NW.SP.2,Value}
NW.SE.1 ${NWELL:NW.SE.1,Description} ${NWELL:NW.SE.1,Value}
NW.SE.2 ${NWELL:NW.SE.2,Description} ${NWELL:NW.SE.2,Value}
NW.SE.3 ${NWELL:NW.SE.3,Description} ${NWELL:NW.SE.3,Value}
NW.SE.4 ${NWELL:NW.SE.4,Description} ${NWELL:NW.SE.4,Value}
NW.E.1 ${NWELL:NW.E.1,Description} ${NWELL:NW.E.1,Value}
NW.E.2 ${NWELL:NW.E.2,Description} ${NWELL:NW.E.2,Value}
NW.E.3 ${NWELL:NW.E.3,Description} ${NWELL:NW.E.3,Value}
NW.E.4 ${NWELL:NW.E.4,Description} ${NWELL:NW.E.4,Value}
NW.A.1 ${NWELL:NW.A.1,Description} ${NWELL:NW.A.1,Value}
NW.EA.1 ${NWELL:NW.EA.1,Description} ${NWELL:NW.EA.1,Value}

Nwell

nwell_conn

_’
${NWELL:NW.W.1,Value}

Nwell

Nwell

o

I'nwell_in_od_res

l—

[ |

Nimp

${NWELL:NW.W.1,RuleName}

L US{NWELL:NW.SE.1,Valpe}
17 ${NWELL:NW.SE.1,RuleName}

nwell_conn

i sameN_el
${NWELL

${NWELLL
< diffNet

Nwell

—>

Oxide thk

L SINWELL:N
- SINWELL)

Nwell

S{NWELL:NW.SP.1,

I\W.SE 3,Value
IW.SE 3,RuleNs

nwellres

Nwell resistor is defined by the intersection of Nwell and ResWdum for DRC and LVS.

For STI Nwell resistors, the ResWdum shape must butt the N+ Oxide on both ends of Nwell the
resistor and the ResWdum shape must be coincident or extend beyond the Nwell edges along the...

nwellres

e
L SINWELL:NW.SE.2,RuleName}

f-

I
- ${NWE|L:NW.SE.2,Value}

- i,

me}

Pimp
Oxide ‘thk

)

: TR
g SINWERL:NW.SE.4,Val
. S{NWERLNW.SE.4,Rul

SP.2,Va
SP.2,RU

e}
eName}
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NWELL AND NWELL RESISTOR (under STI) RULES (continued)

I'nwell_in_od res

Nwell Nwell
Nimp Pimp
Oxide Oxide
1T ~ FTETEE
! | ${NWELL:NW.E.1|Value}t:: =) ${NWELL:NW.E.2,Value}
g ${NWELL:NW.E.1|RuleN&me} | ${NWELL:NW.E.2,RuleName}
Nwell Nwell
Nimp Pimp
Oxide thk - Oxide. thk
Oxide -
ey ${NWELL:JW.EBN _ ${NWELL:NW.E.4,Vialue}
£:2iio < shigided. §. -FooioP] < shielded
Briiiid ${NWE|L:BW-ER RiileNgma]} ${NWELL:NW.E.4,RuleNam
Nwell

Nwell
¢ area ${NWELLINW.A.1,Valleprea ${NWELL:NW.EA.1,Value}
${NWELL:NW .A|1,RuleN ]\e}EB{NWELL:NW.EA.l,RuIeName}

o )
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NWELL RESISTOR WITHIN OXIDE RULES
Data Table: NWRES_DRC

RuleName Description Value
NWR.E.1 ${NWRES:NWR.E.1,Description} ${NWRES:NWR.
E.1,Value}
NWR.E.2 ${NWRES:NWR.E.2,Description} ${NWRES:NWR.
E.2,Value}
NWR.SE.1 ${NWRES:NWR.SE.1,Description} ${NWRES:NWR.
SE.1,Value}
NWR.E.3 ${NWRES:NWR.E.3,Description} ${NWRES:NWR.
E.3,Value}
NWR.O.1 ${NWRES:NWR.O.1,Description} ${NWRES:NWR.
0.1,Value}
NWR.X.1 ° 0<IIh|ch Oxﬁde is NOI\aIIoweﬁd Oyler NWQ“ R§s+sto& x__
NWR.SP.1 " FSINWRES' 5PN ugw
N i “% ‘K’i‘;.% B
S B R “‘u 5, x ““\ PN NN '
“}2 Nwell | Re?\??/d\\}n ,L\ M‘“ x“w L-?“'J,NWR.E.z 7 ““x E
E“‘* g ﬁ:“ O J“Q‘ O J“Q‘ f“ N 1= R
S = [ = NN 1 = [ = [ B
SIPRSFSE?{E%_H = [ x“& ™, \‘“‘ R’"\. N‘“‘ \“x N‘“‘ R’"\. H:: nn K“H SE;
e e B ¢ "h\ "h« : LR o e
N ‘RM,RQ R ST TN
}\ 3 n n \\f W x\\\m W x\\\x oo x_\\\ !
NN “x i “x i “x i {M\L sk x\i R
aiwwa}m}x%m}mbmrm

Figure 1: NWELL RESISTOR WITHIN OXIDE RULES

Nwell resistor in Oxide is defined by the intersection of Nwell and Resdum for DRC and LVS.

For Nwell resistor within Oxide, the ResWdum shape must butt the Nimp on both ends of the Nwell
resistor and the ResWdum shape must be coincident or extend beyond the Nwell edges along the
length of the Nwell resistor.

O_)gic_je_: _____________ nwell_in_od_res nwell_in_od_res
nwélll in-od ‘res i Cont —»
| ol 1 SINWRESINWR . SINWRES:NWR|E 2, Value}
| I S{NWRES:NWRIE.1,RuleNpmg} ${NWRES: NWRE 2 Ru‘bNé‘me} AN
! ! .

NWR.E.3

SlProt

‘“}{NW

H.

SN ﬁxﬁx

WRES:NV
RES:NV

)
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NWELL RESISTOR WITHIN OXIDE RULES (continued)

S|Prot nwell_in_od_res
NWR.E.3 - Covered by = _Wump - Oxide_thk
SIPROT.E.1. . Nwell | error
s x NWR.X.1
R ${NWRES:NWR.0O.1,Yal
L "'\-.__ﬁ 4_
O RN ¥ ${NWRES:NWR.O.1,RuleName}
" ' b \ .lll"‘-._ h
NN N N

NWR.SP.1 - Covered by NW.SP.2.

o )
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/” ACTIVE RULES
Data Table: OXIDE_DRC
RuleName Description Value
OXIDE.W.1 ${OXIDE:OXIDE.W.1,Description} ${OXIDE:OXIDE.
W.1,Value}
OXIDE.W.2.1.1 ${OXIDE:OXIDE.W.2.1.1,Description} ${OXIDE:OXIDE.
W.2.1.1,Value}
OXIDE.W.2.1.2 ${OXIDE:OXIDE.W.2.1.2,Description} ${OXIDE:OXIDE.
W.2.1.2 Value}
OXIDE.W.2.2.1 ${OXIDE:OXIDE.W.2.2.1,Description} ${OXIDE:OXIDE.
W.2.2.1,Value}
OXIDE.W.2.2.2 ${OXIDE:OXIDE.W.2.2.2,Description} ${OXIDE:OXIDE.
W.2.2.2 Value}
OXIDE.W.3 ${OXIDE:OXIDE.W.3,Description} ${OXIDE:OXIDE.
W.3,Value}
OXIDE.SP.1 ${OXIDE:OXIDE.SP.1,Description} ${OXIDE:OXIDE.
SP.1,Value}
OXIDE.SP.2 ${OXIDE:OXIDE.SP.2,Description} ${OXIDE:OXIDE.
SP.2,Value}
OXIDE.SP.3 ${OXIDE:OXIDE.SP.3,Description} ${OXIDE:OXIDE.
SP.3,Value}
OXIDE.SP.4 ${OXIDE:OXIDE.SP.4,Description} ${OXIDE:OXIDE.
SP.4,Value}
OXIDE.SE.1 ${OXIDE:OXIDE.SE.1,Description} ${OXIDE:OXIDE.
SE.1,Value}
OXIDE.A.1 ${OXIDE:OXIDE.A.1,Description} ${OXIDE:OXIDE.
Poly Poly A.1,Value}
OXIDE.EA.1 ${OMHPE:OXIDE.HA.1,Description} Nimp ${OXIDH:OXIDE.
| Oxide thk Oxide thk EA.1 Value}
OXDde 1 ${PKIDE:Oxiafel}1,Description}
ERTOTRTRTRTN r----';'--f;;-;--q-;--;-;;-;--'*I i
! 1 1 R AT R . -
QXIDE.L.2 L-§§¢ IBE-SXIBE W] REnOXIDEWE A 1.1V quey: -y oo : 9
: 1 | ${PKIDE:OXIDE:W. LR AReDXIDE WM 2.1.1,FRlleName} <= | 1.4,F
L [P - & s son s o L 1
OXDEX I~~~ " | ofide must e coviered by N+ Tmplant pf Nzt or $dlicide Block "1~ ]
OXIDE.D.1 FuII-ch|p maximumpOxide density: B s SR <56
OXIDE.D.2 Local Oxide densitly: 300x300 window: gtepped at 150 >25% | <75%
Poly Poly
Pimp Pimp
| Oxide thk Oxide thk
Oxide., - Lo Qxide B
It 2.1 vy b 422 value}
f: FAM2.2.1,RylgName}; 2.2.2,RuleName}
(i it :
Cadence Confidential revision 4.0
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ACTIVE RULES (continued)
Oxide Nimp Nimp
Oxide____ Oxide____
L S{OXIDE:OXIDE. W3 Vilue} i Lot i
7 " ${OXIDE:OXIDE.W.B RhleName}»' { ${OXIDE:OXIDE .SP.1,Value}
e 7 i ${OXIDE OXIDE.SP.1,RuleName}
,/,, ,// :_ _______ : :_ _______ l
/, //
Pimp Pimp Nimp Pimp
Oxide. - x> Oxide | __ Oxide | _
v Sy iy 1 v Sy iy | 1 iy 1
| I I I B LAY 1
l i) L_${OXID,E OXIDE.SP.2,Value} :| ! 54*;${o XIDE:OXIDE.4P.3,Vall
i : L. ${OXIDE:JXIDE.SP.2,RuleNare}! ( . ${OKIDE:OXIDE.SP.3,Rul
:_;;_;‘__L_: :__‘___‘___I :_ _____ __: =_‘__L__. F— |
Oxide __ Oxide ___ Oxide .1,Value
// // : : : _’: i
,/' : ! ' (N S 1,Rulel
7 yd l {OXIDE OXIDErSP 4 Value}
/ i - E.
. % |- ${OXIDE:OXIDE-SR 4-RuleNarme}
ot i i
V4 ,/ I 1
AP 7 | S ) |
Oxide____ o —
1 1
i | !
: ! area >= ${OXIDE: O)dlDEvﬂri'\falue? ) _
: ] ${OXIDE:OXIDE.A. 1;RuIeNam area >= ${OXIDE:OXIDE.EA.1,Value}
! i . ? I ${OXIDE:OXIDE.EA.1,RuleName}
________ 1 : I—_—_—J :
Lo olid
I SiProt
rule OXIDE L 1 L 2 | Nzvt
! Pimp
error | N
OXIDE.L.1_OXIDE.L.2 t Nimp
Oxide
----- 1
i ' error
! :‘ OXIDE.X.1

o )
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o

switch CHECK_DENSITY

Density

ratio > 0.30 < 0.80
id: OXIDE.D.1

\.

message: Oxide full chip density must be > 30% < 80%

Density

ratio > 0.25 < .75
windowsSize: 300.0
stepSize: 150.0

id: OXIDE.D.2

message: Oxide local (300x300) density must be > 25% < 75%

)
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ACTIVE RESISTOR RULES (salicided/non-salicided)
Data Table: OXIDER DRC
RuleName Description Value

OXIDER.W.1.1 ${OXIDER:OXIDER.W.1.1,Description} ${OXIDER:
OXIDER.W.1.1,
Value}
OXIDER.W.1.2 ${OXIDER:OXIDER.W.1.2,Description} ${OXIDER:
OXIDER.W.1.2,
Value}
OXIDER.L.1 ${OXIDER:OXIDER.L.1,Description} ${OXIDER:
OXIDER.L.1,
Value}
OXIDER.SE.1 ${OXIDER:OXIDER.SE.1,Description} ${OXIDER:

OXIDER.SE.1,
Value}

OXRERIEided Oxide| relRREROKEBRFEshARSAHREORMt the contacts on both ends of Oxide theM{OXIDER:
resistor and the Resdum shape must be coincident or extend beyond the Oxide edges along the| OXIDER.E.1,
length of the Oxide|resistor. Value}

OXIDER.SE.2 ${OXIDER:OXIDER.SE.2,Description} ${OXIDER:
For non-salicided Qxide resistors, the Resdum shape must be coincident with the edges of the SIDXIDER.SE.2,
that crosses the widith of the Oxide resistor and the Resdum shape must be coincident or extend| Value}

ORYRRENNE Ox1de QdRER A PBGiLR5 RPN RV X BIEF ShYant

Active resistor is defined by the intersection of Oxide and Resdum for DRC and LVS.

switch ISUGGESTED CHECK switch SUGGESTED CHECK
resdum sz resdum sz
oxde inres§ ~____________ — oxdeinres§ ____________§ _
I = B = = L 1 I = B = = B 1
: 2 $LOXLDE=‘R:03(ID“ W.1|1,value)| ! 2 §{O=>‘(ID=I‘ER:“OXLD R.W.1{2,value}
| ${OXIDER:OXID R.\:N.l 1,RuleNamg S{OXIDER:OXID R.\:N.l 2,RuleName}
I it B = it el + [l Do Ooeie e D el iy
switch SUGGESTED CHECK
oxide_in res __
resdum sz :
I ' .
E ${0XPDER:C»:(|DE L.1.Value} OXIDER.SE.1 is checked by
! | ${OXIDER.OXIDEH.L.1,RuleName} SIPROT.SE.1
[} ]
X 1
B s .
oxide_in_res Nimp oxide_in_res Pimp
[t ot B b e a [t o o e o a
: _’i <_${DXIDER:O:XIDER.SE.Z,\/.aIue} <_${DXIDER:OXIDER.SE.Z,VaIue}
: : ${:)XIDER:OKIDER.SE.ZauIeName} ${OXIDER:OXIDER.SE.2,RuleName}
I I
(iR [
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ACTIVE RESISTOR RULES (continued)
SiProt | Pimp
\M ${O;T DE\R-;QIXI DER.E.1,Value} oxide_in_res
: R PERSIAIERELVAVE 1 | e .
i > error
SRR OXIDER.X.1

o

)
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THICK ACTIVE (1.8V) RULES
Data Table: OXIDETHK DRC
RuleName Description Value
OXIDETHK.W.1 ${OXIDETHK:OXIDETHK.W.1,Description} ${OXIDETHK:
OXIDETHK.W.1,
Value}
OXIDETHK.SP.1 | ${OXIDETHK:OXIDETHK.SP.1,Description} ${OXIDETHK:
OXIDETHK.SP.
1,Value}
OXIDETHK.SP.2 | ${OXIDETHK:OXIDETHK.SP.2,Description} ${OXIDETHK:
OXIDETHK.SP.
2,Value}
OXIDETHK.SE.1 | ${OXIDETHK:OXIDETHK.SE.1,Description} ${OXIDETHK:
OXIDETHK.SE.
1,Value}
OXIDETHK.SE.2 | ${OXIDETHK:OXIDETHK.SE.2,Description} ${OXIDETHK:
Note 1: 1.8V MOS m(ist be defined by Active which is fully enclosed by Thick Active (with 0.0 over|a) (IDETHK.SE.
Note 2: 1.2V MOS is fonly defined by Active without any Thick Active. Value}
OXIDETHK.SE.3 | ${OXIDETHK:OXIDETHK.SE.3,Description} ${OXIDETHK:
OXIDETHK.SE.
Oxide—thk xide_thk Oxide—thk Oxide_thk 3.Valuel ide—thic
HK:OXIDETHK.SE.4, I ${OXI
¥ ${OXIDEFHK:OXIDETHK.W.1,VRIue{OXIDETHK:QMIDETHWSP. 1, Value} | OXIDETHE{OKI
${OXIDEFHK:OXIDETHK.W.1, Rile [$60IDE THOXIDE K. SP. 1, RuleNgmeyalug} - ${OXI
o beiionidiind HK:OXIDETHK.E. 1, Dkoowipiiinnl M’ ${OX | Dhinebbieimmnel
OXIDETHK.E.1,
Nimp Pimp Value}
OXIDETHK. BE5 | ${OXIDETHK:OXIDETHK.SE.5,0esdriptionjde “thk ${OXIDETHK:
Q_Xid_e___ '. .E)%DETH SE
-QXID TI—I-K SE. 1 \mhml S Yﬁ%;’u -QX|
T "I
${OXIDETHK: om@;rd:vq@ PO HC SE T RuleName} e e
-------------- : 'fﬁxn}éTH Ep,
%
Nimp Pimp
Oxide thk
Oxide . _
£ IDEFHK:OXIDETHK.SE.3,Value}
[
,

:OXIDETHK.SE.3,RuleName}

EFHK

o

OXIDETHK.SE .4 -

Covered by OXIDE.SE.1.

HK:OX
HK:OX

DETHK.
DETHK.

)
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Thick ACTIVE RULES (continued)

Oxide thk Oxide thk Poly

______________________ o i e e e oy

${OXIDETHK:OXIDETHK.B 1, Value} <jési[oxﬁDETHK:omeTk K.SE.5,
${OXIDETHK:OXIDETHK.H 1, RuleNafe} - ${DXIDETHK:OXIDETHK.SE.5,

i Pl Rnieiiiniiining | SRR S S g

Oxide thk

${OXIDETHK:OXIDETHK.E.2,Value}
${OXIDETHK:OXIDETHK.E.2,RuleName}

o )
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N+ HIGH VT RULES

Data Table: NHVT

RuleName Description

NHVT.W.1 ${NHVT:NHVT.W.1,Description}

NHVT.SP.1 ${NHVT:NHVT.SP.1,Description}

Note 1: Nhvt deflnes the 1.2V LP NMOS device.

NHV'I;.X.l

${NHVT:NHVT.X.1 Description}
Nhv Nhvt

<_${NHVT:NH T

A

${NHVT:NHVT.W.1,Value}

A

BB Valliey
y

NHVT.X.2 ${NHVT:NHVT.X.2,Description}

Nwell

Nhwvt

NHVT:NFYT.X.3,Degcrigtion}
NHVT.X.1

A

error
NHVT.X.2

JIsiNH

EIror

A

NHVT.X.3

INAVE N - v 4

TNT TV 7%

Nhvt

${NHVT:NHVT.X.4,Description}

error
NHVT.X.4

A

o

)
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P+ HIGH VT RULES

Data Table: PHVT

RuleName

Description

Value

PHVT.W.1

${PHVT:PHVT.W.1,Description}

${PHV
T:
PHVT.
W.1,
Value

PHVT.SP.1

Note 1: Phvt de

${PHVT:PHVT.SP.1,Description}

ines the 1.2V LP PMOS device.

${PHV
T:
PHVT.
SP.1,
Value

PHVT.X.1
Phvt

${PHVT:PHVT.X.1,Description}

—»

Phvt

${PHVT:PH

A

${PHVT:PHVT.W.1,Value}

[PHVT.W.
. >P.1,Valué}

${PHV
T:
PHVT.
X.1,
Value

PHVT.X.2

rule PHVT

DI\ /T

${PHVT:PHVT.X.2,Description}

K 1

I error
PHV/T X1

I Nwell

Phvt

A

error
PHV/T X.2

${PHV
T:
PHVT.

.....

X.2,
Vialug
o

e —

Nzvt

b\ T:PHVT.X.3,Desdript

Phvt

OTT}

3:1:3:31:3

T
${PH

| PHV/
X.3,

o

Value

${PHYMPHVT.X.4,Description}

PHIVT X/45| ¢

PHVT.X.4

${PHV
T:
PHVT.
X.4,
Value

error
PHVT.X.3

)
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N+ LOW VT RULES
Data Table: NLVT

RuleName

Description

Value

NLVT.W.1

${NLVT:NLVT.W.1,Description}

${NLV
T:
NLVT.
W.1,
Value

NLVT.SP.1

Note 1: Nlvt def

${NLVT:NLVT.SP.1,Description}

nes the 1.2V LP NMOS device.

${NLV
T:
NLVT.
SP.1,
Value

NLVT.X.1
Nivt

${NLVT:NLVT.X.

J

1,Description}
NIvt

A

${NLVT:NLVT.W.1,Value}

BLValtie)

${NLV
T:
NLVT.
X.1,
Value

NLCVT.X.Z

S{NLVT:NLVT.X.

A
I ${NLVT:NLL.S

Nwell

${NLV
T:
NLVT.
X.2,
Value

NENE . XIBVT X

${NLVT:NLVT.X.3,Desgriptidia

error

NLVT.X.1

error
NLVT.X.2

S{NLV
T-

NLVT.
., . error

A.O
'NLVT.X.3
Value

JZl\\l/%_VT.XA

NIvt

${NLVT:NLVT.X.4,Description}

error

NLVT.X.4

${NLV
T:
NLVT.
X.4,
Value

o

)
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P+ LOW VT RULES

Data Table: PLVT

RuleName

Description

Value

PLVT.W.1

${PLVT:PLVT.W.1,Description}

${PLV
T:
PLVT.
W.1,
Value

PLVT.SP.1

Note 1: Plvt def

${PLVT:PLVT.SP.1,Description}

nes the 1.2V LP PMOS device.

${PLV
T:
PLVT.
SP.1,
Value

PV v 1

PLVT:PLVT.X,

. g
‘_${PLVT.PL T.9

A

A

${PLVT:PLVT.W.1 Value}

B1Walle}

${PLV
T:
PLVT.
X.1,
Value

PLVT.X.2

rule PLVT

${PLVT:PLVT.X.2,Description}

I Nwell

Plvt

${PLV
T:
PLVT.
X.2,

AWZ22N '

[}

varoc

PIIVT.X.3

Nzvt

1
${ PEFPX.3,Desc
PLVT.X.1

ipti

r—
[T

error
PLVT.X.2

${PLV
T

[wivT
X3

lue

1

PLAMX.4

error
PLVT.X.4

${PLVT:PLVT.X.4,Description}

${PLV
T:
PLVT.
X.4,
Value

error
PLVT.X.3

)
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MATIVE NMOS ACTIVE RULES
Data Table: NZVT_DRC

RuleName Description Value
NZVT.W.1 ${NZVT:NZVT.W.1,Description} ${NZVT:NZVT.
W.1,Value}
NZVT.SP.1 ${NZVT:NZVT.SP.1,Description} ${NZVT:NZVT.
SP.1,Value}
NZVT.O.1 ${NZVT:NZVT.0O.1,Description} ${NZVT:NZVT.
0.1,value}
NZVT.SE.1 ${NZVT:NZVT.SE.1,Description} ${NZVT:NZVT.
SE.1,Value}
NZVT.SE.2 ${NZVT:NZVT.SE.2,Description} ${NZVT:NZVT.
SE.2 Value}
NZVT.E.1 ${NZVT:NZVT.E.1,Description} ${NZVT:NZVT.
E.1,Value}
NZVT.E.1.DFM ${NZVT:NZVT.E.1.DFM,Description} ${NZVT:NZVT.
E.1.DFM,Value}
NZVT.L.1 ${NZVT:NZVT.L.1,Description} ${NZVT:NZVT.
L.1,Value}
NeteE:\Mative NMOS jigseefigachpnActiye wastrisdeihenclosed by Nzvt with 0.3um enclosure. ${NZVT:NZVT.
Nzt Nzvi Nzvi W.2 Valuey
VT.X1 Nzvfis NOT allowed on Nwel wle NZVT A 1 ---
| MZVT.X.2 - SENEBEINGME ek YR bl opa PONNANZVT. = Trve ) orkgi
NZVT X3 B A T TN o N T2V TSP~ LRuteNamey ${N2VT:NZVT.0.1,RliIEName}
NZVT.X.4 Only one Active Area is allowed in an Nzvt region Nzvt
. Oxide
Nzvt Oxide Nzvt Nwell rTTE
ToT Poly EEHE
I 7 . :
N | S(NZVT:NZVT.SE 1,Value} «i‘fj’:‘ca’;ﬁf AR 2'\’.9'9535 ${NZVT:NZVT.E.1,
i . 3 ECaos ND
: ${N{I7_VT.NZVT.SE.l,RuleName} SNPVT-NAT SEb Btas -mp} ${NZVT:NZVT.E.1,
Poly
Nzvt switch CHECK_DFM
Oxide Nzvt
"""""" 1 e e O e -
${NZVT:NZVTIL.1 Valué FopLE Oxide

—

${NZVT:NZVT|L.1,RuleName} | - [PV 1Ne
1 T

i o -

VaIueE
Rule el

${NZVT:NZVT.E..
${NZVT:NZVT.E..

i _?__

Lo TRsadaasel -

Nzvt o
Pimp
Oxide rule NZVT X 4 : .
LT, error | | error NZVT.X.1 - Covered by
o : NZVT.X.3 NZVT.X.4 NZVT.SE.2.
NZVT.X.2 - Covered by
k POLY.X.1.
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/POLY RULES
Data Table: POLY_DRC
RuleName Description Value
POLY.W.1 ${POLY:POLY.W.1,Description} ${POLY:POLY.
W.1,Value}
POLY.W.2 ${POLY:POLY.W.2,Description} ${POLY:POLY.
W.2,Value}
POLY.W.3 ${POLY:POLY.W.3,Description} ${POLY:POLY.
W.3,Value}
POLY.W.4 ${POLY:POLY.W.4,Description} ${POLY:POLY.
W.4,Value}
POLY.W.5 ${POLY:POLY.W.5,Description} ${POLY:POLY.
W.5,Value}
POLY.SP.1 ${POLY:POLY.SP.1,Description} ${POLY:POLY.
SP.1,Value}
POLY.SP.2 ${POLY:POLY.SP.2,Description} ${POLY:POLY.
SP.2 Value}
POLY.SP.2.DFM ${POLY:POLY.SP.2.DFM,Description} ${POLY:POLY.
SP.2.DFM,
Value}
POLY.SP.3 ${POLY:POLY.SP.3,Description} ${POLY:POLY.
SP.3,Value}
POLY.SP.4 ${POLY:POLY.SP.4,Description} ${POLY:POLY.
SP.4 Value}
POLY.LN.1 ${POLY:POLY.LN.1,Description} ${POLY:POLY.
LN.1,Value}
POLY.E.1 ${POLY:POLY.E.1,Description} ${POLY:POLY.E.
1,Value}
POLY.E.2 ${POLY:POLY.E.2,Description} ${POLY:POLY.E.
2,Value}
POLY.E.1.DFM ${POLY:POLY.E.1.DFM,Description} ${POLY:POLY.E.
1.DFM,Value}
POLY.E.2.DFM ${POLY:POLY.E.2.DFM,Description} ${POLY:POLY.E.
2.DFM,Value}
POLY.SE.1 ${POLY:POLY.SE.1,Description} ${POLY:POLY.
SE.1,Value}
POLY.SE.2 PYPOL Y ROLY . SE.2,Description) ${POLY:POLY.
Nimp SE.2,Value}
POLY.EJ3 Y..E,3,0escription} ${POLY:POLY.E.
_ L ${POLY:POLY.W.1,V4 YPOleW. 2, Valuel
POLY.W6 ':: | | stPOLY:POLY.WE& BEIchRomW-1.R YHEbIWHSRpIEN4
W.6,Value}
POLY.SP.5 ${POLY:POLJY.SP.5,Description} ${POLY:POLY.
SP.5,Value}
POLY.X.1 Bent gate in not allowed
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Poly Poly
Nimp Pimp b
Oxide thk Oxide. thk | o =
DLY:POLY.W. :POLY.W.4,Value

o

I Oxide

$(PO
“ $po

Rmp——

Poly

P |

1
. S{POLY:POLY.SP.2 Valug}

DLY:POLY.W:

Poly Poly
Resdum
|Y:POLY.\ﬁ .S’MIIue} PR
YPOLY.W.5'RUleName} “${PO
Poly Poly
! Oxide

- ${POLY:POLY.SP.2,RuleN

Oxide thk

H
H

:POLY.SP.4/Value}
:POLY.SP.4,RuleName}

:POLY.W.4,RuleN

PORY:POLY.SP.1,Value}
Y:POLY.SP.1,RuleName}

|
POLY:POLY.SP.3,Value}
POLY:POLY.SP.3,RuleName}

)
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POLY RULES (continued)

o

Pol Pol Poly
1 1 Oxide_
${POLY:PPLY.E.1,Value} project ${POLY:P:)LY.E.2,VaIuei} proje :
. ${POLY:PDLY.E.l,RuI%Name} ${POLY:PPLY.E.2,RuleName}f 7" "1~ &~~~ '
Nimp Imp
S R
gat o
Poly Poly
I ${POLY:PO ,Value}
1« shielde ${POLY:POLY.W.6
: ${Pd EErRuleND1ey $
Poly Poly
rQ)gigg_______‘ Resdum
l ~{.:11  bends== T bends==0
i_ ] POLY.X.1 R POLY.X.2

assuraDRC Native Code

${POLY:POLY.SE.2,
${POLY:POLY.SE.1,

ZOLY:POLY.SP

inpo2 = geomAndNot(Poly Oxide)
pol2_longpl = drc( inpo2 area > 0.08* 20.0)
pol2_longp = geomOr(pol2_longpl gate)
copo = geomAnd(Cont Poly)
pol21_ x = geomButtOrOver( pol2_longp copo )
pol22_check_copo = geomButtOrOver( copo pol21_x )
pol23_a = geomSizeAnd( pol22_check copo pol21 x 0.11* 0.8 20.0/2)
pol24_linen = geomButtOrOver( pol21_x pol23_a keep==1)
pol25_p2p = geomButtOrOver( pol21_x pol23_a keep > 1)
pol26_b = geomButtOrOver( pol23_a pol24_linen )
pol27_c = geomSizeAnd( pol26_b pol24_linen 0.11* 0.8 20.0/2)
linen_notl = geomAndNot(pol24_linen pol27_c)
p2p_notl = geomAndNot(pol25 p2p pol23_a)
pol28_bad = geomOr(linen_notl p2p_notl)
pol29 bad edge = geomGetEdge(pol28_bad coincident Poly)
pol210_err = drc( pol29_bad_edge width <=0.16 )
errorLayer( geomButtOrOver( pol21_x pol210_err )
"POLY.LN.1 Maximum Poly length [Poly width is <= 0.16 um] between two contacts as well...

Value}
RuleNar

5,Value
5,RuleN

)
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POLY RULES (continued)

switch CHECK_DFM

Poly

b - 4

${POLY:POLY!SP.2.DFM,Value}
~ ${POLY:POLY!SP.2.DFM,RuleName}

Poly Poly
A A
${POLY:PPLY.E.1.DFM,Value} ${POLY:P
. ${POLY:POLY.E.1.DFM,RuleName} . ${POLY:P
Nimp Pimp

DLY.E.2.DFM,Value}

DLY.E.2.DFM,RuleNgme}

switch CHECK_DENSITY

rule POLY SE 3

Density
Poly
ratio <= 0.5
id: POLY.D.1
message: Poly density must be <= 50%

Poly

Poly

area >= ${POLY:POLY}.A.1,Vz

e} area>= ${POLY:POLY.EA.1,Value}

%)

e

${POLY:POLY.A.1,RulgName

${POLY:POLY.EA.1,RuleName}

error
${POLY:POLY.SE.3,

Ruld

EName}

)
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POLY RESISTOR RULES (salicided/non-salicided)

Data Table: POLYR DRC
RuleName Description Value

POLYR.W.1.1 ${POLYR:POLYR.W.1.1,Description} ${POLYR:
POLYR.W.1.1,
Value}

POLYR.W.1.2 ${POLYR:POLYR.W.1.2,Description} ${POLYR:
POLYR.W.1.2,
Value}

POLYR.L.1 ${POLYR:POLYR.L.1,Description} ${POLYR:
POLYR.L.1,
Value}

POLYR.SE.1 ${POLYR:POLYR.SE.1,Description} ${POLYR:

POLYR.SE.1,
Value}

POly Y& Istdr is definddfy HeYiRt&¥SeotRriEct, Peiscaintid®gsdum for DRC and LVS. ${POLYR:
POLYR.E.1,
For salicided Poly registors, the Resdum shape must butt the contacts on both ends of Poly the [ Value}

FRIisiat &ngl the ResquappsbpR@ipest bR eomeideptigtigxend beyond the Poly edges along the leng#iipoL YR:

of the Poly resistor. POLYR.E.2,
_ . . ] Value}
- . T SNAapPe THTUSL DE COITICIAcTIt WILN e eages Ol Ui SIPrat .
éhak crosses the widt %; the goi'y rels'lgg;gjag’ﬁcﬁsé ﬂ%ts'%n shape must be coincident or extend ${POLYR:
. POLYR.E.3,
beyond the Poly edgés along the length of the Poly resistor.
Value}
POLYR.SE.2 ${POLYR:POLYR.SE.2,Description} ${POLYR:
POLYR.SE.2,
switch ISUGGESTED| CHECK switch SUGGESTED CHECK Value}
POLYR.X.1 resdy nﬁ’cﬂz resistors must halie N+ or P+ In[\plant resdum sz
oly in_res oly in_res
i An N o = N o = N o o
i g{PgOL\ggR:I;OLJF \W/1.1|Value} i ${%POI;€YR£P(2€LY% \Wl1.2|Value}
${POLYR:POLYH W/{1.1|RuleName} ${POLYR:POLYH . W/{1.2|RuleName}
| M 4| M i L M \ i M o M |

switch SUGGESTED_ CHECK

oly in_res

POLYR.SE.1 is checked by
resdun_sz SIPROT.SE.1
${POLYR:PO _Y1.L.1,Velue}

|

${POLYR:POLYH.L.1,RUleName}

B

\_ Y,
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POLY RESISTOR RULES (continued)

o

SiProt Nimp Pimp
i a ‘x A /'3
~ | $POLYR,POLYR.E.1,Value} ${POLYR:PPLYR.E.2,Value} ${POLYR:PPLYR.E.3,Valu
‘x NB@.Q?‘R}PQ\LYR.E.L RuleName} ${POLYR:PDLYR.E:2,RuleName} . [${POLYR:PPLYR.E.3,Rule
oly in_res . ™, s E oly in_res y oly ‘in_res “.y
- ‘HH e ‘ _— ‘HH = i A = “‘H i ¢ “H i
R s
'.\ "\-\.\_ ™ -_\
oly in_res Nimp oly in_res Nzvt
${POLYR:ROLYR SE.2 Vhlue} HPOLYR:POLYR.SE.2,Value}
- " $(POLYR:ROLYR SE 2 RuleName} 4 outsideOnly
' A ${POLYR:POLYR.SE.2,RuleName}
oly in_res Pimp
${POLYR:POLYR.SE.2,Value}
—» <
${POLYR:POLYR.SE.2,RuleName}
! Pimp
I Nimp
oly in res
P error
b POLYR.X.1

)
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N+ IMPLANT RULES
Data Table: NIMP_DRC
RuleName Description Value
NIMP.W.1 ${NIMP:NIMP.W.1,Description} ${NIMP:NIMP.
W.1,Value}
NIMP.SP.1 ${NIMP:NIMP.SP.1,Description} ${NIMP:NIMP.
SP.1,Value}
NIMP.E.1 ${NIMP:NIMP.E.1,Description} ${NIMP:NIMP.E.
1,Value}
NIMP.O.1 ${NIMP:NIMP.0.1,Description} ${NIMP:NIMP.
0.1,value}
NIMP.SE.1 ${NIMP:NIMP.SE.1,Description} ${NIMP:NIMP.
SE.1,Value}
NIMP.E.2 ${NIMP:NIMP.E.2,Description} ${NIMP:NIMP.E.
2,Value}
NIMP.E.3 ${NIMP:NIMP.E.3,Description} ${NIMP:NIMP.E.
3,Value}
NIMP.SE.2 ${NIMP:NIMP.SE.2,Description} ${NIMP:NIMP.
N SE.2,Value}
NP EA— | ${NIMPNIMP.E.4, Descriptigm— | — ${NIMP:NIMP.E.
Nwell 4. Value}
" ; IUe}. | S{NTMPNIVIP . SRIte/aiue} )
L NIMP.SE.3 <-§w Mﬁ_& fMﬁ\%/Yv:_.Jsé? SﬁflPlQi‘l . Al = FosL, ${NIMP:NIMP.
NIMP:NIMP.W.1,RuleName {VlMP.NlMP.IBP.l,R lleName ${N||V|PZW|@@¥&|UE}
- - L 1 w4 - me
NIMP.A 1 ${NIe:NIMP.A. 1, Description} Conill R P SINIMPENT et
A.1,Value}
NIMP.EA.1 ${NIMP:NIMP.EA.1,Description} ${NIMP:NIMP.
EA.1,Value}
NIMP.X.Nimp N+ Implant is NOT allowed over P+ Implant Nwell
Oxide I Oxide Pimp
e T | === I
SR le BINIMP:NWifRO!1 Value}; - Oxide
: 1 EmTmT T
R Bt 1 PINIMP:NIMP.O11,RufeName} 12 S(NIMPENINP SE.1,Value}
: | . :‘_‘.7${N MPE:NII‘/IP.SE.l,RuIeName}
: : —————— ——
Lot
Nimp
Nwell
Oxide
FThTOT CT T =
: Y ${NIMP:NIMP. ${NIMP:NIMP.E.3,Value}
: il ${NIMP:NIMP. ${NIMP:NIMP.E.3,RuleName}

o

)
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N+ IMPLANT RULES (continued)
I Nwell Nimp
I Oxide Pimp 1
Im=—-- bl
Nimp ! i Oxide ${NIMP:NIMP.E.4,Value}
1 [ et oy bt |
i ! {, S(NIMPLNIMP SE.2)Value}  Poly ${NIMP:NIMP.E.4,RuleName}
X |
) i L,_'_$;{l:1._|\£|_P.:N|rAP.SE.2,Rul@;@&e__H T
Nimp Nimp
area >= ${NIMP:NIMP {A.1,Valug} area >= ${NIMP:N
SE.3,Value) ${NIMP:NIMP.A.1,RuldName} [ ${NIMP:NIMP.EA
SE.3,RuleNlame

o

A

error
NIMP.X.1

IIMP.EA
.1,RuleN

)
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P+ IMPLANT RULES
Data Table: PIMP_DRC
RuleName Description Value
PIMP.W.1 ${PIMP:PIMP.W.1,Description} ${PIMP:PIMP.
W.1,Value}
PIMP.SP.1 ${PIMP:PIMP.SP.1,Description} ${PIMP:PIMP.
SP.1,Value}
PIMP.E.1 ${PIMP:PIMP.E.1,Description} ${PIMP:PIMP.E.
1,Value}
PIMP.O.1 ${PIMP:PIMP.0.1,Description} ${PIMP:PIMP.
0.1,value}
PIMP.SE.1 ${PIMP:PIMP.SE.1,Description} ${PIMP:PIMP.
SE.1,Value}
PIMP.E.2 ${PIMP:PIMP.E.2,Description} ${PIMP:PIMP.E.
2,Value}
PIMP.E.3 ${PIMP:PIMP.E.3,Description} ${PIMP:PIMP.E.
3,Value}
PIMP.SE.2 ${PIMP:PIMP.SE.2,Description} ${PIMP:PIMP.
) . ) . SE.2,Value}
vt ${PIMP-PIMP.E.4,Descriptigr— — ${PIMP:PIMP.E.
7 . Nwell 4. Value}
L SIMP.SE.3 4-%{15 ﬁg%ﬁ#h;ﬁ“%%i i zV”V”J"J” P-30X MI- --- e, PIMP:PIMP.
P:HIMP.W.1,Rule zﬁﬁg? {DIMP:PII\4P.§I3P.1,R leNarhe) ${p||\/|p;§@/g3\)%|hé4alue}
PIMP A1 ${PIME:BIMP.A. 1, Descriptidn}_ HERY aN UL Py TG
O 1,Value}
PIMP.EA.1 ${PIMP:PIMP.EA.1,Description} ${PIMP:PIMP.
EA.1,Value}
PIMP.X.Pimp P+ Implant is NOT allowed over N+ Implant I Nwell
Oxide I Oxide Nimp
TSI ET TS IR STE T TN | I I
i S B{PIMP:PRMRpO 1, Value} | Oxide
3 L. 1 e e et |
BRI YhY N 1. PPIMP:RIMP.O 1;RulEName} |, S(PIMPIPINIP.SE.1 Value)
! ' ( ${P MPEPIMP.SE.l,RuIeName}
: : —————— ——
(I

Pimp

T T — -

${PIMP:PIMP.E.
${PIMP:PIMP.:

f_“‘_{:‘_‘

[ SN -l

o

${PIMP:PIMP.E.3,Value}
${PIMP:PIMP.E.3,RuleName}

)
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P+ IMPLANT RULES (continued)
Nwell Pimp
I Oxide Nimp *
|m———- b
Pimp ! i Oxide ${PIMP:PIMP.E.4,Value}
[} eI T
N {_ S(PIMPLPINIP.SE 2 alue}. " Poly ${PIMP:PIMP .E.4,RuleName}
| i L. ${PIMP(PINIP SE 2, QUI%@}:}:&EEL}%“T
L______: : R »\%‘;:: 1 u
I 1
- i
Poly Pimp Pimp
Pimp
| AN . area >= ${PIMP:PIMP.A.1,Valug} area >= ${PIMP:H
- ${PIMP:PINIP.SE.3,Value ${PIMP:PIMP.A.1,RuleName} | ${PIMP:PIMP.EA
4_77 L o L

o

. ${PIMP:PINP,

bE.3,RuleName}

PIMP.X.1 - Covered by NIMP.X.1.

)
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CONTACT RULES
Data Table: CONT_DRC
RuleName Description Value
CONT.W.1 ${CONT:CONT.W.1,Description} ${CONT:CONT.
W.1,Value}
CONT.SP.1 ${CONT:CONT.SP.1,Description} ${CONT:CONT.
SP.1,Value}
CONT.SP.2 ${CONT:CONT.SP.2,Description} ${CONT:CONT.
SP.2,Value}
CONT.SE.1 ${CONT:CONT.SE.1,Description} ${CONT:CONT.
SE.1,Value}
CONT.SE.2 ${CONT:CONT.SE.2,Description} ${CONT:CONT.
SE.2,Value}
CONT.SE.3 ${CONT:CONT.SE.3,Description} ${CONT:CONT.
SE.3,Value}
CONT.SE.4 ${CONT:CONT.SE.4,Description} ${CONT:CONT.
SE.4,Value}
CONT.SE.1.DFM ${CONT:CONT.SE.1.DFM,Description} ${CONT:CONT.
SE.1.DFM,
Value}
CONT.SE.2.DFM ${CONT:CONT.SE.2.DFM,Description} ${CONT:CONT.
SE.2.DFM,
Value}
CONT.SE.3.DFM ${CONT:CONT.SE.3.DFM,Description} ${CONT:CONT.
SE.3.DFM,
o sl Cont_ Sont Value}
CONT.SE.4.DFM | | ${CRAT:CHNPNEGRRMBds¥alRng S{CONT:CONTURIVEIGENT.SP.1)\Mat@INT:CONT.
${CONT:CONT.VJ.1,RuldName} ${CPNT:CONT.SP.1|RiteNeypg}
Value}
CONT.E.1 ${CONT:CONT.E.1,Description} ${CONT:CONT.
cont_.c_lu_s'gr_lt_ptl cont_.c_lu_st_(_ar_lt_ptl E.1,Value}
CONT.E.2 I | $4CONT:CONT.E.2 fhestprdhy CONT.SP.2,Value} ${CONT:CONT.
r o S | = mHELCONT:CONT.SP.2,RuleName} E.2,Value}
CONT.E.3 ${CONT:CONT.E.3,Description} ${CONT:CONT.
E.3,Value}
CONT.E.4 ${CONT:CONT.E.4,Description} ${CONT:CONT.
E.4,Value}
CONT.X.1 Contact on gate is NOT allowed
CONT.X.2 Active Area Contact on N+/P+ Implant edge is NOT allowed
CONT.X.3 Contact must be covered by Metall and Active Area or Poly

o
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CONTACT RULES (continued)

Oxide thk

‘LONT.SE.2,Value}
:LONT.SE.2,RuleNamg}

| P

DNT.$E.2.DF
DNT.$E.2.DF

]
1
)
1
e
{CONT:CONT.$E §.DFM
l
]
|
|

DNT.$E.4.DF
DNT.$E.4.DF

Oxide
Poly : :
Cont E ffi Poly
. SCONT:CONT $E value
:; ““${CONT:CONT.$E.§ RuleName} ‘CONT.SE.4,Value}
< i :CONT.SE.4,RuleName}
t T
IERE
switch CHECK_DFM
Poly
e Oxide thk
: ) Oxide
| BT I T T T e T T TR R LT B T
${VONT:CON SEE 1.t Value}
${.,ONT:CON Sk:
s
Oxide
1
Poly giiii:!
Cont i 7 Poly
i~ ${CONT:CONT.$E.ZDAM,Value}
-
] RuleName}

o

)
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CONTACT RULES (continued)

Oxide Poly
[TETT T T bl
L. Cont i Cont
1 1
! ' ${CONT:CONT.E.1,Valge}
D —
i I” ${CONT:COI
i 1
1 1
1

1
${CONT;CONT.E.4,
${CONT:Cd|)NT.E.4,

gate

Cont

E.2
NT.E.1, RulgName${CONT:CONT.E.2 RuleNdgne

${CONT:CONT.E.3,RuleName}

1
${CONT:CONT.E.4,Value}
${CONT:Cd|)NT.E.4,RuIeName}

error
CONT.X.1

segment < 0.005
CONT.X.2

segment < 0.005
CONT.X.2

)
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CONTACT RULES (continued)

]

]

]

! error

' CONT.X.3
]

]

1

)
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SALICIDE BLOCKING RULES
Data Table: SIPROT_DRC

RuleName Description

Value

SIPROT.W.1 ${SIPROT:SIPROT.W.1,Description}

${SIPROT:
SIPROT.W.1,
Value}

SIPROT.SP.1 ${SIPROT:SIPROT.SP.1,Description}

${SIPROT:
SIPROT.SP.1,
Value}

SIPROT.SE.1 ${SIPROT:SIPROT.SE.1,Description}

${SIPROT:
SIPROT.SE.1,
Value}

SIPROT.SE.2 ${SIPROT:SIPROT.SE.2,Description}

${SIPROT:
SIPROT.SE.2,
Value}

SIPROT.SE.3 ${SIPROT:SIPROT.SE.3,Description}
SlProt i 7 SiProt SiProt SiProt

Cont

${SIPROT:
SIPROT.SE.3,
\Value}

SiProt SlProt sip t
E | I’O
area >= ${SIPROT: s‘;‘*rPFéQT A. TWalue} Y

‘“x

\ .. ${SIPROT:SIPROTA.L RuleNafge} area >= ${SIPROT; SIPROT.EA L Value}
N ™ . ${SIPROT:SIPROT \EA 1 RuleName}

'\
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smifeoTE 1 "‘ | ${SIPROT:SIPROT. Eﬂl&&sg@gw@PROT SII?’R T.SP.1Value} |, S{[PIIARSIPROT.SE [ Value}
N, O ${SIERQ—1{SIPROT W.1 RuleNéﬁn{@iPROT smgg T.SP.1,RuleNamef ${3IBRROIIEROT.SE.[L,RuleN
SIPROT.E2 = ${S|PRO“‘r SIPROT.E.2 Descrlptlon} —{SIPROT:
_ _ SIPROT.E.2,
SlProt Q)ggg _ Pon SlProt 7 Value}
sm E3 SSRRIFEBRGE LSRRFUGR IS .,-'l" ${SIPROT:
BG; { RR${S!PROT IPR I'SEF Z%IeName} '~ u"“ {PRO
"‘a “ N i i SIPROT SIPROT.SH § 3\
N . _ _ S _ -, _ _ P R AT Rz ﬁ IQIDDOT sIPROT.SHIBUR lame}
SI-E.?.FQQT:A; 1w | $SIRROT! §;| RO'[ A.1,D| _=§_¢r;_ig tion} x‘*'x ${SIPROT:
b N S N N I '\E N SIPROT.A.1,
REPLAESY Value}
SIPROT.EA.1 ${SIPROT:SIPROT.EA.1,Description} ${SIPROT:
SiProt S 9_xld_e ___________ Poly | SIPROT.EA.1,
™ L Resd n SiProt | i I Oxide Value}
SHRGET.SE.A. . .S {sfﬁ’Ré‘T SIPROT SE.4, Desc‘:ﬂpﬂon} ! I${SIPROT:
Eeteirnnets! pRtn il N ! ${S|PR TS S PF%)F- B2 \vateet SE 4
\h"‘-\. \'-.I .. M"\-\. T S . L]
i “_*i b e - $i515R?= g\__'_PROT B.L Va'”ér${SIPRO Ibg[}f&ﬁukﬁ}w#zors PROT.E
! e eshislde = $[SIPROTS|PROT E
i ${SIPROJI' SIPROT.E.1 RuIeName:} \ K\\ E\ {SIPROT:SIPRO
_______________ " b F. ".| T,
I 1
1 1

PROT.S
PROT.S
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METAL 1 RULES

Data Table: METAL1_DRC

RuleName Description Value

METAL1.W.1 ${METAL1:METAL1.W.1,Description} ${METALLI:
METAL1.W.1,
Value}

METAL1.W.2 ${METAL1:METAL1.W.2,Description} ${METALLI:
METAL1.W.2,
Value}

METAL1.SP.1.1 ${METAL1:METALL1.SP.1.1,Description} ${METALLI:

METAL1.SP.1.1,
Value}

METAL1.SP.1.2

${METAL1:METAL1.SP.1.2,Description}

${METALA1:
METAL1.SP.1.2,
Value}

METAL1.SP.1.3

${METAL1:METAL1.SP.1.3,Description}

${METAL1:
METAL1.SP.1.3,
Value}

METAL1.SP.1.4

${METAL1:METALL1.SP.1.4,Description}

${METAL1:
METAL1.SP.1.4,
Value}

METAL1.SP.1.5

${METAL1:METAL1.SP.1.5,Description}

${METALLI:
METAL1.SP.1.5,
Value}

METAL1.SP.1.6

${METAL1:METAL1.SP.1.6,Description}

${METALLI:
METAL1.SP.1.6,
Value}

METAL1.E.1

${METAL1:METAL1.E.1,Description}

${METALLI:
METALL1.E.1,
Value}

METAL1.E.2

${METAL1:METAL1.E.2,Description}

${METALA1:
METALL.E.2,
Value}

METAL1.L.1

${METAL1:METAL1.L.1,Description}

${METAL1:
METAL1.L.1,
Value}

METAL1.SP.2

${METAL1:METALL1.SP.2,Description}

${METAL1:
METAL1.SP.2,
Value}

METAL1.SP.3

${METAL1:METAL1.SP.3,Description}

${METALLI:
METALL1.SP.3,
Value}

METAL1.W.3

${METAL1:METAL1.W.3,Description}

${METALLI:
METAL1.W.3,
Value}
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METAL k (k=2,3,4,5,6,7,8,9) RULES
Comment Table METAL k (k=2, 3,4,5,6, 7, 8,9) RULES

Rule Value |Description

Name (um)

METALK.W.1 ]0.08 [Minimum Metal k width.
METALK.W.2 |6.0 Maximum Metal k width.

METALK.SP.1.1

0.07

Minimum Metal k to Metal k spacing.

Minimum Metal k to Metal k spacing if:

METALK.SP.1.2

0.15

one Metal k width > 0.10 and parallel length > 0.32

METALK.SP.1.3

0.25

one Metal k width > 0.75 and parallel length > 0.75

METALK.SP.1.4

0.45

one Metal k width > 1.5 and parallel length > 1.5

METALK.SP.1.5

0.75

one Metal k width > 2.5 and parallel length > 2.5.

METALK.SP.1.6

1.25

one Metal k width > 3.5 and parallel length > 3.5.

METALK.E.1  ]0.005 |Minimum Metal k enclosure of Via k-1.
METALK.E.2 ]0.03 |Minimum Metal k enclosure of Via k-1on at least two opposite sides.
METALK.L.1 0.1 Minimum bent Metal k (45 degree angle) length.
METALK.SP.2 ]0.1 Minimum bent Metal k (45 degree angle) space.
METALK.SP.3 ]0.08 |Space at Metalk line-end (W < 0.1, Q = 0.1) (dense-line-end)
If Metalk has parallel run length with opposite Metalk
(measured with T=0.035 extension) along 2 adjacent edges of Metalk
[any one edge <Q distance from the corner of the two edges], then one
of the space (S1 or S2) must be (k=2-9)
(check does not include jog with edge < 0.07u)
METALK.W.3 ]0.09 |Minimum bent Metal k (45 degree angle) width.
METALK.A.1 0.02 |Minimum Metal k area.
METALK.EA.1 ]0.055 [Minimum Metal k enclosed area.
METALK.D.1  |> 20% |Metal k Density range over any 120um x 120um area (checked by stepping
< 65% |in 60um increments).
METALK.D.2  |< 60% |Maximum Metal k density over any 600um x 600um area (checked by

stepping in 300um increments).

o

)
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METAL k (k =10, 11) RULES
Comment Table METAL k (k = 10, 11) RULES

Rule Value |Description

Name (um)

METALK.W.1 [0.22 [Minimum Metal k width.
METALKk.W.2 [6.0 Maximum Metal k width.

METALK.SP.1.1

0.20

Minimum Metal k to Metal k spacing.

Minimum Metal k to Metal k spacing if:

METALK.SP.1.2

0.35

one Metal k width > 0.75 and parallel length > 0.75

METALK.SP.1.3

0.45

one Metal k width > 1.50 and parallel length > 1.50

METALK.SP.1.4

0.75

one Metal k width > 2.50 and parallel length > 2.50.

METALK.SP.1.5|1.25 |one Metal k width > 3.5 and parallel length > 3.5.

METALK.E.1  |0.03 |Minimum Metal k overlap of Via k-1.

METALK.E.2 ]0.05 |Minimum Metal k overlap of Via k-1 on at least two opposite sides.

METALK.A.1  |0.10 [Minimum Metal k area.

METALK.EA.1 ]0.11 [Minimum Metal k enclosed area.

METALK.D.1  |> 20% |Metal k Density range over any 120um x 120um area (checked by stepping
< 65% [in 60um increments).

METALK.D.2  |< 60% |Maximum Metal k density over any 600um x 600um area (checked by

stepping in 300um increments).

)

Cadence Confidential

revision 4.0



Jun 17, 2014

GPDK 45nm Mixed Signal Process Spec

page 51

-~

o

METAL RULES (continued)

' metall conn metall conn
Cont :
${METAL1:METALL.E.2,Value}
— :ﬁo ides
= agﬁ% TAL1:METALL.E.2,RuleName}
macro
[ Macro Table $layerl ]
$namel |$layerl $layer2 |$id1l $id2 Slayer2
Metal2 |metal2_conn |Vial  [METAL2.E.1lMETAL2.E.2) ${METALZ:METALZ
Metal3 |metal3 conn |Via2  |METAL3.E.1lMETAL3.E.2 > "g‘_;’feon'y
Metal4 |metal4 _conn |Via3 METAL4.E.lMETALA4.E.2 I
Metal5 |metal5_conn |Viad METALS5.E.1JMETALS.E.2 $layerl
Metal6  [metal6 _conn [Via5 METALG.E.1|METALG.E.2 Slayer2
Metal7  [metal7_conn |Via6 METAL7.E.JMETAL7.E.2 ${METAL2:METAL?2
Metal8 [metal8 conn [via7 METALS.E.1METALS.E.2 —»| | [« oppSides
Metald |metal9 conn |Vias METAL9.E.1{METAL9.E.2 $id2
:macro :
Macro Table $layerl
$namel |$layerl |$layer2 |$id1l $id2 $layer2
Metall0 [Metal10 [via9  [METAL10.E.1|METAL10.E.2 ${METAL10:METAL
Metalll |Metalll |Vial0 |METAL11.E.1|METAL11.E.2 i «g}?feomy
Slayerl
Slayer2
${METAL10:METAL
—» | [¢oppSides
$id2

E.l

E.2
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METAL RULES (continued)

macro
Macro Table $layerl
$layerl $namel |$idl $valuel
$valuel
metall_conn |Metall |METAL1.W.1 |0.06 < Sidl >
metal2_conn [Metal2 [METAL2.W.1 |0.08
metal3_conn [Metal3 [METAL3.W.1 |0.08
metal4_conn [Metal4 [METAL4.W.1 |0.08
metal5 conn [Metal5 [METAL5.W.1 |0.08
metalé_conn [Metal6 [METAL6.W.1 |0.08
metal7_conn |Metal7 |METAL7.W.1 |0.08
metal8_conn [Metal8 [METAL8.W.1 |0.08
metal9 conn [Metal9 [METAL9.W.1 |0.08
Metall0 Metall0 |METAL10.W.1]0.22
Metalll Metalll |METAL11.W.1]0.22
macro

'Bondpad _______________________
i ! $layer3 i
i | $Slayer2 i
1 1
| $layerl !
i <= $valuel i
! $id1l !

1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
LR |
Macro Table
$layerl $layer2 $layer3 $namel |[$idl $valuel
metall conn [cont array zone |vial array zone |Metall |METAL1.W.2|6.0
metal2_conn |vial array zone |via2_array zone |Metal2 |METAL2.W.2|6.0
metal3_conn |via2 array zone |via3 array zone |Metal3 |METAL3.W.2|6.0
metal4 _conn |via3_array zone |viad4 array zone |Metald |METAL4.W.2|6.0
metal5 conn |via4 array zone |via5 array zone |Metal5 |METAL5.W.2|6.0
metal6_conn |via5_array zone |via6_array zone |Metal6 |METAL6.W.2|6.0
metal7_conn |via6_array zone |via7 array zone |Metal7 |METAL7.W.2|6.0
metal8_conn |via7_array zone |via8 array zone |Metal8 |METAL8.W.2|6.0

! Bondpad
1

l viab array zone
Metal9

1
1
1
1
1
i B <=6.0
1
1
1
1
1

METAL9.W.2

o )
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macro

METAL RULES (continued)

Macro Table

$layerl

$namel |$id1l

$valuel

Metall0

Metall0

METAL10.W.2

6.0

Metalll

Metalll

METAL11.W.2

6.0

! Bondpad

I $layerl

$id1

1
1
1
5= $valuel
1
1
1

macro

Macro Table

$layerl

$id1l

$valuel

Metall

METAL1.SP.1.1

0.06

Metal2

METAL2.SP.1.1

0.07

Metal3

METAL3.SP.1.1

0.07

Metal4

METAL4.SP.1.1

0.07

Metal5

METALS5.SP.1.1

0.07

Metal6

METALG6.SP.1.1

0.07

Metal7

METAL7.SP.1.1

0.07

Metal8

METALS8.SP.1.1

0.07

Metal9

METAL9.SP.1.1

0.07

Metall0

METAL10.SP.1.1]

0.20

Metalll

METAL11.SP.1.1]

0.20

\.

$layerl

$valuel

$layerl

A

$id1

A 4

macro

Macro Table

$layerl

$idl

$valuel

$value2

$value3

Metall

METAL1.SP.1.2

0.1

0.1

0.32

Metal2

METALZ2.SP.1.2

0.15

0.1

0.32

Metal3

METAL3.SP.1.2/0.15

0.1

0.32

Metal4

METAL4.SP.1.2/0.15

0.1

0.32

Metal5

METAL5.SP.1.2/0.15

0.1

0.32

Metal6

METALG6.SP.1.2/0.15

0.1

0.32

Metal7

METAL7.SP.1.2/0.15

0.1

0.32

Metal8

METALS8.SP.1.2/0.15

0.1

0.32

Metal9

METAL9.SP.1.2/0.15

0.1

0.32

$layerl

$valuel project

width a > $value2 <= 0.75
errLength a > $value3

$layerl

A
o

<

$id1

o

)
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METAL RULES (continued)
macro
[ Macro Table $layerl $valuel project $layerl ]
$layerl |$id1 $valuel |$value2 [$value3 width a > $value2 <= 1.5
Metall |METAL1.SP.1.3 |0.25 0.75 0.75 errLength a > $value3 .
Metal2 |METAL2.SP.1.3 |0.25 0.75 0.75 2 $id1 >P
Metal3 |METAL3.SP.1.3 [0.25 0.75 0.75
Metal4 |METAL4.SP.1.3 |0.25 0.75 0.75
Metal5 |METAL5.SP.1.3 [0.25 0.75 0.75
Metal6 |METAL6.SP.1.3 |0.25 0.75 0.75
Metal7 |METAL7.SP.1.3 [0.25 0.75 0.75
Metal8 |METAL8.SP.1.3 |0.25 0.75 0.75
Metald |METAL9.SP.1.3 [0.25 0.75 0.75
Metal10 |METAL10.SP.1.2/0.35 0.75 0.75
Metalll [METAL11.5P.1.2[0.35 0.75 0.75
macro
[ Macro Table $layerl $valuel project $layerl )
$layerl |$id1 $valuel |$value2 |$value3 width a > $value2 <= 2.5
Metall |METAL1.SP.1.4 |0.45 1.5 1.5 L|_erriengtha>svalues |
Metal2 |METAL2.SP.1.4 (0.45 1.5 1.5 $id1
Metal3 |METAL3.SP.1.4 |0.45 1.5 1.5
Metal4 |METAL4.SP.1.4 (0.45 1.5 1.5
Metal5 |METALS5.SP.1.4 |0.45 1.5 1.5
Metal6 |METAL6.SP.1.4 (0.45 1.5 1.5
Metal7 |METAL7.SP.1.4 |0.45 1.5 1.5
Metal8 |METAL8.SP.1.4 (0.45 1.5 1.5
Metal9 |METAL9.SP.1.4 |0.45 1.5 1.5
Metall0 |METAL10.SP.1.3(0.45 1.5 1.5
Metalll |METAL11.SP.1.3|0.45 1.5 1.5
macro
[ Macro Table $layerl $valuel project $layerl ]
$layerl |$id1 $valuel |$value2 |$value3 width a > $value? <= 3.5
Metall METAL1.SP.1.5 |0.75 2.5 2.5 5 errLength a > $value3 b
Metal2 |METAL2.SP.1.5 |0.75 2.5 2.5 D $id1 g
Metal3 |METAL3.SP.1.5 [0.75 2.5 2.5
Metal4 |METAL4.SP.1.5 |0.75 2.5 2.5
Metal5 |METAL5.SP.1.5 [0.75 2.5 2.5
Metal6 |METAL6.SP.1.5 |0.75 2.5 2.5
Metal7 |METAL7.SP.1.5 [0.75 2.5 2.5
Metal8 |METAL8.SP.1.5 |0.75 2.5 2.5
Metal9 |METAL9.SP.1.5 [0.75 2.5 2.5
Metall0 |METAL10.SP.1.4/0.75 2.5 2.5
Metalll |METAL11.SP.1.4{0.75 2.5 2.5

L

)
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METAL RULES (continued)

macro
[ Macro Table ]
$layerl [$id1 $valuel [$value2 |$value3 | 3layerl $valuel project Slayerl
Metall |METAL1.SP.1.6 |1.25 3.5 3.5 width a > $value2
Metal2 |METAL2.SP.1.6 |1.25 3.5 3.5 ale errLength a > $value3 b
Metal3 |[METAL3.SP.1.6 |1.25 3.5 3.5 $id1
Metald |METAL4.SP.1.6 |1.25 3.5 3.5
Metal5 |METAL5.SP.1.6 |1.25 3.5 3.5
Metal6 |METAL6.SP.1.6 |1.25 3.5 3.5
Metal7 |METAL7.SP.1.6 |1.25 3.5 3.5
Metal8 |METAL8.SP.1.6 |1.25 3.5 3.5
Metal9 |METAL9.SP.1.6 |1.25 3.5 3.5
Metall0 |METAL10.SP.1.5|1.25 3.5 3.5
Metalll |METAL11.SP.1.5|1.25 3.5 3.5
macro
[ Macro Table $layerl ]
$layerl |$id1l $valuel
Metall |METAL1.L.1[0.1
Metal2 |METAL2.L.1]|0.1
Metal3 |METAL3.L.1[0.1 segment >= $valuel
Metald |METAL4.L.1][0.1 $id1
Metal5 |METALS5.L.1(0.1
Metal6 |METALG6.L.1/0.1
Metal7 |METAL7.L.1[0.1
Metal8 |METALS.L.1/0.1
Metal9 |METAL9.L.1(0.1
macro
[ Macro Table $layerl $layerl ]
$layerl |$idl $valuel |$id2 $value2
Metall |METAL1.SP.20.1 METAL1.W.3(0.07
Metal2 |METAL2.SP.20.1 METAL2.W.3(0.09 _ $valuel
Metal3 |METAL3.SP.20.1 METAL3.W.30.09 T sidl Svalue2
Metal4 |METAL4.SP.20.1 METAL4.W.3(0.09 $id2
Metal5 |METAL5.SP.20.1 METAL5.W.3(0.09
Metal6 |METAL6.SP.20.1 METAL6.W.3(0.09
Metal7 |METAL7.SP.20.1 METAL7.W.3(0.09
Metal8 |METAL8.SP.20.1 METAL8.W.3(0.09
Metal9 |METAL9.SP.20.1 METAL9.W.3(0.09

o )
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METAL1.SP.3

assuraDRC Native Code

metx1_a=drcDenseLineEnd(Metall sep < 0.08 endLength(0.06 0.09) legLength(.10) endExt(.025)
legExt(0.025))
errorLayer(metx1l_a "METALL.SP.3: Min End of Line Spacing >= 0.08")

METALK.SP.3 k=2-9

assuraDRC Native Code

metx2_a=drcDenselLineEnd(Metal2 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx2_a "METAL2.SP.3: Min End of Line Spacing >= 0.08")

metx3_a=drcDenseLineEnd(Metal3 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx3_a "METAL3.SP.3: Min End of Line Spacing >= 0.08")

metx4_a=drcDenseLineEnd(Metal4 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx4_a "METAL4.SP.3: Min End of Line Spacing >= 0.08")

metx5_a=drcDenselLineEnd(Metal5 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx5_a "METALS.SP.3: Min End of Line Spacing >= 0.08")

metx6_a=drcDenseLineEnd(Metal6 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx6_a "METALG6.SP.3: Min End of Line Spacing >= 0.08")

metx7_a=drcDenseLineEnd(Metal7 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx7_a "METAL7.SP.3: Min End of Line Spacing >= 0.08")

metx8_a=drcDenselLineEnd(Metal8 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx8_a "METALB8.SP.3: Min End of Line Spacing >= 0.08")

metx9_a=drcDenseLineEnd(Metal9 sep < 0.08 endLength(0.07 0.1) legLength(0.1) endExt(0.035)
legExt(0.035))
errorLayer(metx9 a "METAL9.SP.3: Min End of Line Spacing >= 0.08")

o

)
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/M ETAL1.SP.3
vsDRC Native Code

rule METAL1.SP.3 {

caption METAL1.SP.3: Min End Of Line Spacing >= 0.08;

convex_edge Metall -anglel -eq 90 -angle2 -eq 90 -with_length -It 0.09 metl_Iw;
exte metl_Iw Metall -It 0.08 -abut -It 90 -metric opposite_extended 0.025 metl_sp;
edge_select -inside metl Iw metl_sp metlEdgel;

inte metlEdgel Metall -It 0.1 -abut -eq 90 -intersecting only metl_q1;
edge_length metl_qg1 -ge 0.06 metl_qg2;

edge_expand metl_g2 -inside_by 0.001 -extend_by 0.025 metlexpl;
edge_expand metl_g2 -inside_by 0.001 metlexp2;

not metlexpl metlexp2 metlEXxp;

select -with_edge metlExp metl Iw metl IwEdg;

or metl_IwEdg metlexp2 metl_allEdg;

edge_select metl_allEdg metl_g2 metl_extEdg;

edge_select -not metl_extEdg metl_sp metl_last

exte metl_last Metall -It 0.08 -abut -It 90 -metric opposite -output region ;

}

METALK.SP.3 k=2-9
vsDRC Native Code

rule METAL2.SP.3 {

caption METAL2.SP.3: Min End Of Line Spacing >= 0.08;

convex_edge Metal2 -anglel -eq 90 -angle2 -eq 90 -with_length -It 0.1 met2_Iw;
exte met2_Iw Metal2 -It 0.08 -abut -It 90 -metric opposite_extended 0.035 met2_sp;
edge_select -inside met2_lw met2_sp met2Edgel;

inte met2Edgel Metal2 -It 0.1 -abut -eq 90 -intersecting only met2_q1;
edge_length met2_qg1 -ge 0.07 met2_q2;

edge_expand met2_g2 -inside_by 0.001 -extend_by 0.035 met2exp1;
edge_expand met2_g2 -inside_by 0.001 met2exp2;

not met2expl met2exp2 met2Exp;

select -with_edge met2Exp met2_Iw met2_IwEdg;

or met2_IwEdg met2exp2 met2_allEdg;

edge_select met2_allEdg met2_qg2 met2_extEdg;

edge_select -not met2_extEdg met2_sp met2_last

exte met2_last Metal2 -It 0.08 -abut -It 90 -metric opposite -output region ;

}
rule METAL3.SP.3 {

caption METAL3.SP.3: Min End Of Line Spacing >= 0.08;

convex_edge Metal3 -anglel -eq 90 -angle2 -eq 90 -with_length -It 0.1 met3_Iw;
exte met3_Iw Metal3 -It 0.08 -abut -It 90 -metric opposite_extended 0.035 met3_sp;
edge_select -inside met3_Iw met3_sp met3Edgel;

inte met3Edgel Metal3 -It 0.1 -abut -eq 90 -intersecting only met3_q1;
edge_length met3_qgl -ge 0.07 met3_q2;

edge_expand met3_g2 -inside_by 0.001 -extend_by 0.035 met3expl;
edge_expand met3_g2 -inside_hy 0.001 met3exp2;

not met3expl met3exp2 met3EXxp;

select -with_edge met3Exp met3_Iw met3_IwEdg;

or met3_IwEdg met3exp2 met3_allEdg;

edge_select met3_allEdg met3_g2 met3_extEdg;

edge_select -not met3_extEdg met3_sp met3_last

exte met3_last Metal3 -It 0.08 -abut -It 90 -metric opposite -output region ;...

N

)

Cadence Confidential

revision 4.0



Jun 17, 2014 GPDK 45nm Mixed Signal Process Spec page 58

-~

METAL RULES (continued)

macro
[ Macro Table ]
$layerl |$id1l $valuel
Metall |METAL1.A.1 [0.02
Metal2 |METAL2.A.1 [0.02
Metal3 |METAL3.A.1 |0.02 $layerl
Metal4 |METAL4.A.1 [0.02
Metal5 |METAL5.A.1 [0.02 < a_rea >= $valuel
Metalé6 |METAL6.A.1 [0.02 $id1
Metal7 |METAL7.A.1 |0.02
Metal8 |METAL8.A.1 [0.02
Metal9 |METAL9.A.1 [0.02
Metall0 |METAL10.A.1{0.10
Metalll |METAL11.A.1(0.10
macro
[ Macro Table ]
$layerl |$id1l $valuel
Metall |METAL1.EA.1 |0.045
Metal2 |METAL2.EA.1 |0.055
Metal3 |METAL3.EA.1 |0.055 $layerl
Metal4 |METAL4.EA.1 |0.055
Metal5 |METAL5.EA.1 [0.055 | area>=$valuel
Metalé |METAL6.EA.1 |0.055 $id1
Metal7 |METAL7.EA.1 |0.055

Metal8 |METAL8.EA.1 [0.055
Metal9 |METAL9.EA.1 [0.055
Metall0 |METAL10.EA.1{0.11
Metalll |METAL11.EA.1]0.11

o )
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METAL RULES (continued)

switch CHECK_DENSITY

macro
[ Macro Table Density ]
$namel |$layerl $id1 ( _ $layerl )
Metall |metall conn |METALL.D.1 ratio >=0.20 <= 0.65
Metal2 |metal2 conn |METAL2.D.1 windowSize: 120.0
Metal3 |metal3 conn |METAL3.D.1 stepSize: 60.0
Metal4 |metal4 _conn |METAL4.D.1 id: $id1
Metal5 |metal5 conn [METAL5.D.1 message: $namel density must be >= 20% <= 65%
Metal6 |metal6_conn |METALG6.D.1 | ( )
Metal7 |metal7_conn |METAL7.D.1
Metal8 [metal8_conn |METALS8.D.1
Metal9 |metal9 conn |METAL9.D.1
Metall0 |metall0_conn |METAL10.D.1
Metalll |metalll conn |METAL11.D.1
macro
[ Macro Table Density ]
$namel |$layerl $id1l [ _ $layerl )
Metall |metall conn |METALL.D.2 ratio <= 0.60
Metal2 |metal2 conn |METAL2.D.2 windowSize: 600.0
Metal3 |metal3 conn |METAL3.D.2 stepSize: 300.0
Metal4 |metal4 _conn |METAL4.D.2 id: $id1
Metal5 |metal5 conn [METAL5.D.2 message: $namel density must be <= 60%
Metal6 |metal6_conn |METALG6.D.2 | ( )
Metal7 |metal7_conn |METAL7.D.2
Metal8 [metal8_conn |METALS8.D.2
Metal9 |metal9 conn |METAL9.D.2
Metall0 |metall0_conn |METAL10.D.2
Metalll |metalll conn |METAL11.D.2

)
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Capacitor Metal

Data Table: CMET_DRC

RuleName Description Value

CMET.W.1 ${CMET:CMET.W.1,Description} ${CMET:CMET.
W.1,Value}

CMET.S.1 ${CMET:CMET.S.1,Description} ${CMET:CMET.
S.1,Value}

CMET.E.1 ${CMET:CMET.E.1,Description} ${CMET:CMET.
E.1,Value}

CMET.E.2 ${CMET:CMET.E.2,Description} ${CMET:CMET.
E.2,Value}

CMET.E.3 ${CMET:CMET.E.3,Description} ${CMET:CMET.

CapMetal CapMetal E.3,Value}

CMET.E.4 cCapMetd ${CMET:CMET.E.4,Description} ${CMET:CMET.

E.4,Value}

o

${CMET:CMET.S.1,Value}
${CMET:CMET.S.1,RuleNam

N ${CMET:CMET.W.1|Value®| R
${CMET:CMET.W.1|RuleN@ame}
Metalll CapMetal
vial0 cap vial0 cap
iyl
${CMET:CMET.E.1,valle} | . _
—P 4 —
" ${CMET:CMET.E.1,Rul¢Name b
CapMetal
Metall0
Metalll
: o CapMetal
1 1 m m =P
) ${CMET:CMET.[.3,Vvalie}
¥ m [ ${CMET:CMET.E.3,RuleName}

${CMET:CMET.E.
${CMET:CMET.E.

${CMET:CMET.E.
${CMET:CMET.E.

D Value}
P RuleN

1. Value}
1, RuleN

)
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VIAk(k=1,2,3,4,5,6,7,8) RULES
Comment Table VIAk (k=1, 2,3, 4,5, 6, 7, 8) RULES

Rule Value |Description

Name (um)

VIAK.W.1 |0.07 |Minimum and maximum Via k width.

VIAK.SP.1]0.07 |Minimum Via k to Via k spacing.

VIAK.SP.2]0.10 |Space to three adjacent Via k (< 0.11 um apart)

VIAK.E.1 ]0.005 |Minimum Metal k to Via k enclosure.

VIAK.E.2 0.03 |Minimum Metal k to Via k enclosure on at least two opposite sides of Via k.

VIAK.E.3 At least 2 Via k must be used to join two Metal k when they are within 3.0um
of a metal plate (Metal k or Metal k+1) when the metal plate size is has width
> 1.5 and length > 1.5

VIAK.X.1 |--- Minimum of two Via k with spacing <= 0.30um or four Via k with spacing
<= 0.60um are required when connecting Metal k and Metal k+1 when
one of the Metals has a width > 0.40um at the connection point.

VIAK.X.2 |--- Minimum of four Via k with spacing <= 0.30um or nine Via k with spacing
<= 0.60um are required when connecting Metal k and Metal k+1 when
one of the Metals has a width > 1.0um at the connection point.

VIAK.X.3 |--- Vias 1 through 8 may be consecutively stacked up to four high when only
one Via is connecting two Metal layers for any level of the stack.

VIAK.X.4 |--- Vias 1 through 8 may be consecutively stacked up more than four high

when at least two Vias are connecting two Metal layers for all levels of the
stack.

VIA 9, 10 RULES
Comment Table VIA k (k =9, 10) RULES

Rule Value |Description

Name (um)

VIAK.W.1 10.18 |Minimum and maximum Via k width.

VIAK.SP.1]0.18 |Minimum Via k space.

VIAK.SP.2]0.20 |Space to three adjacent Via k (< 0.25 um apart)

VIAK.E.1 ]0.015 |Minimum Metal k to of Via k enclosure.

VIAK.E.2 0.04 |Minimum Metal k to Via k enclosure on at least two opposite sides of Via k.

)
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VIA RULES (continued)

macro
f $layerl $layerl Slayerl
$valuel $value2
" sia $id2
Macro Table
$layerl |$idl $valuel |$id2 $value2
Vial VIAL.W.1 [0.07x0.07 [VIA1.SP.1 |0.07
Via2 VIA2.W.1 [0.07x0.07 [VIA2.SP.1 |0.07
Via3 VIA3.W.1 [0.07x0.07 [VIA3.SP.1 |0.07
Viad VIA4W.1 [0.07x0.07 [VIA4.SP.1 |0.07
Viab VIA5.W.1 [0.07x0.07 [VIA5.SP.1 |0.07
Viab VIA6.W.1 [0.07x0.07 [VIA6.SP.1 |0.07
Via7 VIA7.W.1 [0.07x0.07 [VIA7.SP.1 |0.07
Via8 VIA8.W.1 [0.07x0.07 [VIA8.SP.1 |0.07
Via9 VIA9.W.1 ]0.18x0.18 [VIA9.SP.1 |0.18
Vial0 VIA10.W.1 |0.18x0.18 [VIA10.SP.1]0.18
§witch FALSE y
Mame
$layerl $name |$val |$val2 |$id
vial cluster It pttt. [vial |10 [0.11 [wvial.sp.2 |$':3°=’f’1 $val ‘=$':a3|’er1
via2_cluster It pt11 [Wa2 |.10 [0.11 [vIA2.SP.2 X id g
via3_cluster It pt11 [Via3 .10 |0.11 [VIA3.SP.2
viad cluster It ptll |Viad . 0.11 |VIA4.SP.2
viab_cluster It pt11 [Via5 .10 b\ll VIA5.SP.2
viab_cluster It ptll |Via6 .10 ]0.11 NMIA6.SP.2
via7 cluster It pt11  |viaz |10 [0.11 [viAmse2
via8_cluster It pt11 |via8 [.10 [0.11 8.5P.2\]
via9_cluster It pt25 [Via9 .20 |0. VIA9.SP.2
vialO_cluster It pt25 [Vial0o |.20-10.25 [VIA10.SP.2
vial cluster It pt11
=
1 ne_ Error
.---: TEST

o

)
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macro

[ Macro Table
$namel |$layerl |$layer2 $id1 $valuel |$id2 $value2 Slayer2
Metall _|Vial _ |metall conn |VIALE.L [0.005 [VIALE.2 |0.03 Sayerl o alel
Metal2 |Via2 metal2_conn |VIA2.E.1 |0.005 VIA2.E.2 |0.03 < insideOnly
Metal3 |Via3 metal3_conn |VIA3.E.1 |0.005 VIA3.E.2 10.03 $idl
Metald |Viad metal4_conn |VIA4.E.1 |0.005 VIA4.E.2 |0.03
Metal5 |Via5 metal5 conn |VIA5.E.1 ]0.005 VIA5.E.2 10.03 $layer2
Metal6 |Viab metal6_conn |VIA6.E.1 |0.005 VIA6.E.2 |0.03 Slayerl
Metal7 |Via7 metal7_conn |VIA7.E.1 |0.005 VIA7.E.2 ]0.03 $value2
Metal8 |Via8 metal8_conn |VIA8.E.1 |0.005 VIA8.E.2 |0.03 B <4 oppSides
Metald |Via9 metal9 conn [VIA9.E.1 |0.015 |VIA9.E.2 |0.04 $id2
Metall0 |VialO Metall0 VIA10.E.10.015 VIA10.E.20.04

o

)
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VIA RULES (continued)

macro \
Macro Table
$L1 [$L2 $L3 $L4 $id
Vial |Metall [Metal2 |rule VIA1 E_3|VIA1.E.3 L4
Via2 |Metal2 [Metal3 |rule_VIA2_E_3|VIA2.E.3 error
Via3 |Metal3 |Metal4 |rule VIA3 E_3|VIA3.E.3 T $id
Viad |Metal4 |Metal5 |rule VIA4 E_3|VIA4.E.3
Via5 |Metal5 |Metal6 |rule VIA5 E_3|VIA5.E.3
Via6 |Metal6 |Metal7 |rule VIA6_E_3|VIA6.E.3
Via7 |Metal7 [Metal8 |rule VIA7 E_3|VIA7.E.3
Via8 |Metal8 |Metal9 |rule VIA8_E_3|VIA8.E.3
macro
[ Macro Table )
$namel |$name2 |$name3 |$layerl $id1l $layerl
Vial Metall |Metal2 |rule VIAL X 1]VIA1.X.1
Via2 Metal2 |Metal3 [rule VIA2 X_1|vIA2.X.1 —— CTOr
Via3 Metal3 [Metald |rule VIA3 X 1]|VIA3.X.1 $id1
Viad Metald |Metal5 [rule VIA4 X_1|VviA4.X.1
Via5 Metal5 [Metalé |rule VIA5 X 1]|VIA5.X.1
Viab Metal6 |Metal7 [rule VIA6 X_1|VIA6.X.1
Via7 Metal7 |Metal8 |rule VIA7 X 1]VIA7.X.1
Via8 Metal8 |Metal9 [rule VIA8 X_1|[VIA8.X.1
macro
[ Macro Table ]
$namel |$name2 |$name3 |$layerl $idl $layerl
Vial Metall |Metal2 |rule VIAL X 2[VIAL1.X.2
Via2 Metal2 |[Metald3 [rule VIA2 X 2|VIA2.X.2 — ETor
Via3  |Metal3 |Metald |rule VIA3 X 2 |[VIA3.X.2 $id1
Viad Metald |Metal5 |rule VIA4 X 2 |VIA4.X.2
Viab Metal5 |Metal6 |rule VIAS5 X 2[VIA5.X.2
Via6 Metal6 |Metal7 |rule VIA6 X 2 |VIA6.X.2
Via7 Metal7 |Metal8 |rule VIA7 X 2[VIA7.X.2
Via8 Metal8 |Metal9 |rule VIA8 X 2|VIA8.X.2

o )
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VIA RULES (continued)

macro

[ Macro Table
$namel |$name2 |$layerl $id1 $layerl
Metall |Metal6 |rule VIAK X 3 X 4a|VIAK.X.3 VIAK.X.4
Metal2 |[Metal7 |rule VIAK X 3 X_4b|VIAK.X.3 VIAK.X.4 error
Metal3 |Metal8 |rule VIAK X 3 X 4c [VIAK.X.3 VIAK.X.4 $id1
Metald |[Metald |rule VIAK X 3 X 4d|VIAK.X.3 VIAK.X.4

o

)
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LATCH-UP RULES
Data Table: LATCHUP_DRC
RuleName Description Value
LATCHUP.1 ${LATCHUP:LATCHUP.1,Description} ${LATCHUP:
LATCHUP.1,
Value}
LATCHUP.2 ${LATCHUP:LATCHUP.2,Description} ${LATCHUP:
LATCHUP.2,
Value}
LATCHUP.3 ${LATCHUP:LATCHUP.3,Description} ${LATCHUP:
LATCHUP.3,
e Value}
LIL::"CHUPA ${CATCHUPCATCHUP .4, Descriptiony ${LATCHUP:
LATCHUP.4,
ntap = d-{l ATCELIDL ATOLILID 1 \ /ol } psd Value}
' _____ l WILAAT T TUT L LLAVT Ol TuUT L, vaTuce
! P inTub Nwell step 0.6 .
: I ${LATCHUP:LATCHUP.1,RuleName} -
! Nwell
I NPNdummy
AL LLLL A
I I PNPdummy :
- |
ptap <= ${LATCHUP:LATCHUP.2,Valug} nsd !
y inTub Nwell i ‘ :
h ${LATCHUP:LATCHUP.2,RuleName} 7 !
l :
! 1
! 1
b :
nmos_io_esd mos_io_esd
_’ ${LATCHUP:LATCHUP.3,Value}
S{LATCHUP:LATCHUP.3,RuleName}
${LATCHUP:LATCHUP.4 Value}
nmos_io_esd mos_io_esd

notBlockedBy ntap
notBlockedBy ptap

A

o

${LATCHUP:LATCHUP.4,RuleName}

A 4

)
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ANTENNA RULES
Comment Table ANTENNA RULES

Rule Value [Description

Name (um)

ANT.1 275.0 |Maximum ratio of Poly area to the gate area the Poly is connected to.

ANT.2 550.0 |Maximum ratio of Poly sidewall area to the gate area the Poly is connected to.

ANT.3 15.0 [Maximum ratio of Poly Contact area to the gate area the Contact is connected
with.

ANT.4.Mx  |475.0 |Maximum ratio of Metal x (x =1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11) area to the gate area
the Metal x is connected to (without diode protection).

ANT.5.Vx 25.0 |Maximumratio of Viax (x=1,2,3,4,5,6,7,8,9, 10) area to the gate area the
Via x is connected with (without diode protection).

ANT.6.M1_x [1200.0 |Maximum ratio of cummulative Metal areas to the gate area the Metals are

x=3,4,5, connected to (without diode protection).
6,7,8,9)

DIODE PROTECTION
ANT.7.M1_x When a protection diode with an area greater than or equal to 0.1um”2 is
x=1,2,3, connected to the gate area, the maximum ratio of cumulative Metal areas
4,5,6,7,8, (Metal 1 - Metal 8) is calculated as follows:
9,10, 11)

Ratio = (diode area X 500) + 45000
For Metal 11 only, the ratio is calculated as follows:

Ratio = (diode area X 7500) + 55000

ANT.8.V1 x When a protection diode with an area greater than or equal to 0.1um”2 is
x=1,2,3, connected to the gate area, the maximum ratio of cumulative Via areas
4,5,6,7, (Via 1 - Via 10) is calculated as follows:

8,9, 10)

Ratio = (diode area X 250) + 1000

Note 1: Source/drain diffusion areas of MOS devices are counted as part of the diode area.

Note 2: It is recommended to use one large diode with multiple Contacts rather than several
smaller diodes.

Note 3: When the sum of the areas of all diodes on a net equals or exceeds 0.1um”2, then
those diodes can be treated as a protection diode for ANT.7 and ANT.8.

o )
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ANTENNA RULES (continued)

switch CHECK_POLY ANT 1

\.

message: Field Poly perimeter to gate area ratio must be <= 550.0

\.

Antenna
[ poly on_field )
| poly tap |
Poly I I
ratio (poly_on_field.area / gate.area) <= 275.0 | |
id: ANT.1 gate
message: Field Poly area to gate area ratio must be <= 275.0
switch CHECK_POLY_ANT 2
[ Antenna ]
[ poly on_field )
| poly tap |
Poly I I
ratio (poly_on_field.perimeter / gate.area) <= 550.0 | |
id: ANT.2 gate

i

\.

switch CHECK_CONT ANT 3

Antenna

ratio (cont_antenna.area / gate.area) <= 15.0
id: ANT.3
message: Poly Contact area to gate area ratio must be <= 15.0

\.

cont_antenna

| cont _poly

Poly I I
I |
gate

switch CHECK_METALL ANT 4

Antenna

ratio (metall_wo_diode.area / gate.area) <= 475.0
id: ANT.4.M1
message: Metall area to gate area ratio must be <= 475.0

metall wo_diode

)
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ANTENNA RULES (continued)

switch CHECK_METAL2_ANT 4

Antenna

metal2_conn

| Vial

metall_wo_diode I

ratio (metal2_conn.area / gate.area) <= 475.0

id: ANT.4.M2
message: Metal2 area to gate area ratio must be <= 475.0

\.

\.

switch CHECK_METAL3 ANT 4

Antenna

( metal3_conn ]
| Via2. |
metal2_conn I I
| Vial o]

metall wo diode I

ratio (metal3_conn.area / gate.area) <= 475.0

id: ANT.4.M3
message: Metal3 area to gate area ratio must be <= 475.0

\.

\.

switch CHECK_METAL4_ANT_4

Antenna

( metal4 _conn ]
| via3 |
metal3_conn I I
| Via2 |
metal2_conn I I
| Vial

metall wo diode I

ratio (metal4_conn.area / gate.area) <= 475.0

id: ANT.4.M4
message: Metal4 area to gate area ratio must be <= 475.0

\.

o

)
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ANTENNA RULES (continued)

switch CHECK_METAL5_ANT 4

Antenna

( metal5 conn )
| viad |
metal4_conn I I
| viaz |
metal3_conn I I
| viaz_ . |
metal2_conn I I
| Viaio]
metall wo_diode I I

ratio (metal5_conn.area / gate.area) <= 475.0 |

id: ANT.4.M5 gate
message: Metal5 area to gate area ratio must be <= 475.0
switch CHECK_METAL6_ANT 4
[ Antenna ]
( metal6é_conn ]
| vias |
metal5_conn I I
| viad |
metal4_conn I I
| viaz |
metal3_conn I I
| Via2 . |
metal2_conn I I
| Vial o]
metall wo diode I I
ratio (metal6_conn.area / gate.area) <= 475.0 | |
id: ANT.4.M6 gate
message: Metal6 area to gate area ratio must be <= 475.0 |:|

o

)
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ANTENNA RULES (continued)

switch CHECK_METAL7 ANT 4

Antenna

ratio (metal7_conn.area / gate.area) <= 475.0
id: ANT.4.M7
message: Metal7 area to gate area ratio must be <= 475.0

metal7_conn
| Via6 |
metal6é_conn I I
| vias |
metal5 _conn I I
| Viad |
metal4 _conn I I
| Via3 |
metal3_conn I I
| viaz |
metal2_conn I I
| Vial o
metall_wo_diode I I
Poly I I
| |
gate

)
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ANTENNA RULES (continued)

switch CHECK_METAL8 ANT 4

Antenna

ratio (metal8_conn.area / gate.area) <= 475.0
id: ANT.4.M8
message: Metal8 area to gate area ratio must be <= 475.0

metal8 conn
| ViaZ . |
metal7_conn I I
| vias~ |
metal6é_conn I I
| vias |
metal5_conn I I
| viad |
metal4_conn I I
| viaz |
metal3_conn I I
| viaz . |
metal2_conn I I
| Viaio]
metall_wo_diode I I
Poly I I
| |
gate
1

)
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ANTENNA RULES (continued)

switch CHECK_METAL9 ANT 4

Antenna

ratio (metal9_conn.area / gate.area) <= 475.0
id: ANT.4.M9
message: Metal9 area to gate area ratio must be <= 475.0

metal9 conn
| Via8 |
metal8_conn I I
| viaz |
metal7_conn I I
| Vias |
metal6_conn I I
| vias |
metal5_conn I I
| viad |
metal4 _conn I I
| via3 |
metal3_conn I I
| Via2 |
metal2_conn I I
| Vial
metall wo_diode I I

Poly I I

| |

gate

)
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ANTENNA RULES (continued)

switch CHECK_METAL10 ANT 4

Antenna

ratio (metall0_conn.area / gate.area) <= 475.0
id: ANT.4.M10
message: Metall0 area to gate area ratio must be <= 475.0

metall0_conn
| Via9 |
metal9 conn I I
| viag |
metal8_conn I I
| Viaz_ - |
metal7_conn I I
| Via6 |
metal6_conn I I
| vias |
metal5 conn I I
| Viad |
metal4 _conn I I
| Via3 |
metal3_conn I I
| viaz |
metal2_conn I I
| Vial o
metall wo_diode I I

poly | |

| |

gate

)
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ANTENNA RULES (continued)

switch CHECK_METAL11 ANT 4

Antenna

ratio (metalll_conn.area / gate.area) <= 475.0
id: ANT.4.M11
message: Metalll area to gate area ratio must be <= 475.0

metalll conn
| Vialo |
metal1l0_conn I I
| viag |
metal9 conn I I
| Viag |
metal8 conn I I
| ViaZ . |
metal7_conn I I
| vias~ |
metal6é_conn I I
| vias |
metal5_conn I I
| viad |
metal4_conn I I
| viaz |
metal3_conn I I
| viaz . |
metal2_conn I I
| Viaio]
metall wo_diode I I

Poly I I

| |

gate

)
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ANTENNA RULES (continued)

switch CHECK_VIAL ANT 5

Antenna

metal2_conn

| Vial

metall_wo_diode I

ratio (Vial.area / gate.area) <= 25.0

id: ANT.5.V1
message: Vial area to gate area ratio must be <= 25.0

\.

\.

switch CHECK_VIA2_ANT 5

Antenna

( metal3_conn ]
| Via2. |
metal2_conn I I
| Vial o]

metall wo diode I

ratio (Via2.area / gate.area) <= 25.0

id: ANT.5.V2
message: Via2 area to gate area ratio must be <= 25.0

\.

\.

switch CHECK_VIA3 ANT 5

Antenna

( metal4 _conn ]
| via3 |
metal3_conn I I
| Via2 |
metal2_conn I I
| Vial

metall wo diode I

ratio (Via3.area / gate.area) <= 25.0

id: ANT.5.V3
message: Via3 area to gate area ratio must be <= 25.0

\.

o

)
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ANTENNA RULES (continued)

switch CHECK_VIA4 ANT 5

Antenna

ratio (Viad.area / gate.area) <= 25.0
id: ANT.5.v4
message: Viad area to gate area ratio must be <= 25.0

metal5 conn

| viad |
metal4_conn I I

| viaz |
metal3_conn I I

| viaz_ . |
metal2_conn I I

| Viaio]
metall_wo_diode I I

switch CHECK_VIA5_ANT 5

Antenna

ratio (Viab.area / gate.area) <= 25.0
id: ANT.5.V5
message: Via5 area to gate area ratio must be <= 25.0

metal6é_conn
| vias |
metal5_conn I I
| viad |
metal4_conn I I
| viaz |
metal3_conn I I
| Via2 . |
metal2_conn I I
| Vial o]
metall_wo_diode I I
Poly I I
| |
gate
e

o

)
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ANTENNA RULES (continued)

switch CHECK_VIA6_ANT 5

Antenna

ratio (Via6.area / gate.area) <= 25.0
id: ANT.5.V6
message: Via6 area to gate area ratio must be <= 25.0

metal7_conn
| Via6 |
metal6é_conn I I
| vias |
metal5 _conn I I
| Viad |
metal4 _conn I I
| Via3 |
metal3_conn I I
| viaz |
metal2_conn I I
| Vial o
metall_wo_diode I I
Poly I I
| |
gate

)
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ANTENNA RULES (continued)

switch CHECK_VIA7 ANT 5

Antenna

ratio (Via7.area / gate.area) <= 25.0
id: ANT.5.V7
message: Via7 area to gate area ratio must be <= 25.0

metal8 conn
| ViaZ . |
metal7_conn I I
| vias~ |
metal6é_conn I I
| vias |
metal5_conn I I
| viad |
metal4_conn I I
| viaz |
metal3_conn I I
| viaz . |
metal2_conn I I
| Viaio]
metall_wo_diode I I
Poly I I
| |
gate
1

)
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ANTENNA RULES (continued)

switch CHECK_VIA8 ANT 5

Antenna

ratio (Via8.area / gate.area) <= 25.0
id: ANT.5.V8
message: Via8 area to gate area ratio must be <= 25.0

metal9 conn

| Via8 |
metal8_conn I

| viaz |
metal7_conn I

| Vias |
metal6_conn I

| vias |
metal5_conn I

| viad |
metal4 _conn I

| via3 |
metal3_conn I

| Via2 |
metal2_conn I

| Vial
metall wo diode I

Poly I I

gate

)
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ANTENNA RULES (continued)

switch CHECK_VIA9 ANT 5

Antenna

ratio (Via9.area / gate.area) <= 25.0
id: ANT.5.V9
message: Via9 area to gate area ratio must be <= 25.0

metall0_conn
| Via9 |
metal9 conn I I
| viag |
metal8_conn I I
| Viaz_ - |
metal7_conn I I
| Via6 |
metal6_conn I I
| vias |
metal5 conn I I
| Viad |
metal4 _conn I I
| Via3 |
metal3_conn I I
| viaz |
metal2_conn I I
| Vial o
metall wo_diode I I

poly | |

| |

gate

)
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ANTENNA RULES (continued)

switch CHECK_VIA10 ANT 5

Antenna

ratio (VialO.area / gate.area) <= 25.0
id: ANT.5.V10
message: VialO area to gate area ratio must be <= 25.0

metalll conn
| Vialo |
metal1l0_conn I I
| viag |
metal9 conn I I
| Viag |
metal8 conn I I
| ViaZ . |
metal7_conn I I
| vias~ |
metal6é_conn I I
| vias |
metal5_conn I I
| viad |
metal4_conn I I
| viaz |
metal3_conn I I
| viaz . |
metal2_conn I I
| Viaio]
metall wo_diode I I

Poly I I

| |

gate

)
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ANTENNA RULES (continued)

switch CHECK_METAL11 ANT 6

Antenna
( metalll conn
| Vialo |
metall0 conn I I
| viag |
metal9 conn I I
| Viag |
metal8 conn I I
| ViaZ . |
metal7_conn I I
| vias~ |
metal6é_conn I I
| vias |
metal5 _conn I I
| viad |
metal4 _conn I I
| viaz |
metal3_conn I I
| viaz . |
metal2_conn I I
| Viaio]

gate

ratio ((metalll_conn.area + metall0_conn.area + metal9_conn.area +
metal8_conn.area + metal7_conn.area + metal6é_conn.area +
metal5_conn.area + metal4_conn.area +
metal3_conn.area + metal2_conn.area + metall_wo_diode.area) /

gate.area) <= 1200.0

id: ANT.6.M1_11

message: Cumulative Metall through Metalll area to gate area ratio must be <= 1200.0

o

)
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ANTENNA RULES (continued)

switch CHECK_METAL10 ANT 7

ratio (((metall_with_diode.area + metal2_conn.area + metal3_conn.area +
metal4_conn.area + metal5_conn.area + metal6é_conn.area +
metal7_conn.area + metal8_conn.area + metal9_conn.area +
metall0_conn.area) / gate.area) - ((diff_diode.area *500.0) + 45000.0)) <= 0.0

id: ANT.7.M1_10

message: Cumulative Metall through Metal10 area to gate area ratio must be
<= 45000 + (diode area * 500)

Antenna
( metall0_conn

| Via9 |
metal9 conn I
| viag |
metal8_conn I
| Viaz_ - |
metal7_conn I
| Via6 |
metal6_conn I
| vias |
metal5 conn I
| Viad |
metal4_conn I
| Via3 |
metal3_conn I
| viaz |
metal2_conn I
| Vial o

metall_with_diode |

poly | 1

gate diff diode

o

)
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ANTENNA RULES (continued)

switch CHECK_METAL11 ANT 7

Antenna

metalll_conn

id: ANT.7.M1_11

ratio ((metall_with_diode.area + metal2_conn.area + metal3_conn.area +
metal4 _conn.area + metal5_conn.area + metal6_conn.area +
metal7_conn.area + metal8_conn.area + metal9_conn.area +
metall0_conn.area + metalll_conn.area / gate.area) -

((diff_diode.area * 7500.0) + 55000.0)) <= 0.0

message: Cumulative Metall through Metalll area to gate area ratio must be
<= 55000 + (diode area * 7500)

| vialo |
metall0 conn I I
| viag |
metal9 conn I I
| \ia8 |
metal8_conn I I
| Via7" "]
metal7 _conn I I
| Viae" "
metal6_conn I I
| vias |
metal5 conn I I
| viad |
metal4 conn I I
| via3 |
metal3_conn I I
| Via2 |
metal2_conn I I
| vial

|metall with_diode I I

Poly I I

gate diff_diode

o

)
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ANTENNA RULES (continued)

switch CHECK_VIAL ANT 8

Antenna

metal2_conn

metall with_diode l

gate diff_diode

ratio ((Vial.area / gate.area) - ((diff_diode.area * 250.0) + 1000.0)) <= 0.0
id: ANT.8.V1_1
message: Vial area to gate area ratio must be <= 1000 + (diode area * 250)

\.

switch CHECK_VIA2_ ANT 8

Antenna
( metal3_conn
| Via2 |
metal2_conn I
| Vial
metall with diode I

gate diff_diode

ratio (((Vial.area + Via2.area) / gate.area) - ((diff_diode.area * 250.0) + 1000.0)) <= 0.0
id: ANT.8.V1_2

message: Cumulative Vial through Via2 area to gate area
ratio must be <= 1000 + (diode area * 250)

o

)
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ANTENNA RULES (continued)

switch CHECK_ VIA3 ANT 8
Antenna

metall with diode

metal4 conn

metal3_conn

metal2_conn

Poly I I

gate

diff_diode

((diff_diode.area * 250.0) + 1000.0)) <= 0.0
id: ANT.8.V1_3

ratio must be <= 1000 + (diode area * 250)

\.

ratio (((Vial.area + Via2.area + Via3.area) / gate.area) -

message: Cumulative Vial through Via3 area to gate area

\.

switch CHECK_VIA4 ANT 8
Antenna

metall with_diode

metal5 conn

metal4_conn

metal3_conn

metal2_conn

gate

diff_diode

id: ANT.8.V1_4

ratio must be <= 1000 + (diode area * 250)

ratio (((Vial.area + Via2.area + Via3.area + Viad.area) /
gate.area) - ((diff_diode.area * 250.0) + 1000.0)) <= 0.0

message: Cumulative Vial through Via4 area to gate area

o

)

Cadence Confidential

revision 4.0



Jun 17, 2014 GPDK 45nm Mixed Signal Process Spec

page 88

-~

o

ANTENNA RULES (continued)

switch CHECK_VIA5_ANT 8

Antenna

metal6_conn

| vias |

metal5 conn I

| viad |

metal4 _conn I

| via3 |

metal3_conn I

| Via2 |

metal2_conn I

| Vial
metall with diode I

gate diff_diode

ratio (((Vial.area + Via2.area + Via3.area + Viad.area + Via5.area)
/ gate.area) - ((diff_diode.area * 250.0) + 1000.0)) <= 0.0

id: ANT.8.V1_5

message: Cumulative Vial through Via5 area to gate area
ratio must be <= 1000 + (diode area * 250)

)
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ANTENNA RULES (continued)

switch CHECK_VIA6_ANT 8

Antenna

( metal7_conn )
| Via6 |
metal6_conn I I
| vias |
metal5 conn I I
| Viad |
metal4_conn I I
| Via3 |
metal3_conn I I
| viaz |
metal2_conn I I
| Vial o

metall_with_diode | |

Poly

gate diff diode

ratio (((Vial.area + Via2.area + Via3.area + Viad.area + Via5.area
+ Via6.area) / gate.area) - ((diff_diode.area * 250.0) + 1000.0)) <= 0.0

id: ANT.8.V1_6

message: Cumulative Vial through Via6 area to gate area
ratio must be <= 1000 + (diode area * 250)

o )
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ANTENNA RULES (continued)

switch CHECK_VIA7 ANT 8

Antenna

( metal8 conn
| viaz . |
metal7_conn I
| Vias~ |
metal6é_conn I
| Vias |
metal5 conn I
| Viad |
metal4 _conn I
| viaa |
metal3_conn I
| viaz . |
metal2_conn I
| Vial

metall with_diode l

gate diff_diode

ratio (((Vial.area + Via2.area + Via3.area + Viad.area +
Via5.area + Via6.area + Via7.area) / gate.area) - ((diff_diode.area * 250.0) + 1000.0))
<=0.0

id: ANT.8.V1_7

message: Cumulative Vial through Via7 area to gate area
ratio must be <= 1000 + (diode area * 250)

o

)
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ANTENNA RULES (continued)

switch CHECK_VIA8 ANT 8

Antenna

( metal9 conn )
| Via8 |
metal8_conn I I
| viaz |
metal7 _conn I I
| Vias |
metal6_conn I I
| vias |
metal5 conn I I
| viad |
metal4 conn I I
| via3 |
metal3_conn I I
| Via2 |
metal2_conn I I
| Vial

metall with diode I I

Poly I I

gate diff_diode

ratio (((Vial.area + Via2.area + Via3.area + Viad.area + Via5.area +
Via6.area + Via7.area + Via8.area) / gate.area) - ((diff_diode.area
*250.0) + 1000.0)) <= 0.0

id: ANT.8.V1_8

message: Cumulative Vial through Via8 area to gate area
ratio must be <= 1000 + (diode area * 250)

o )
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ANTENNA RULES (continued)

switch CHECK_VIA9 ANT 8

ratio (((Vial.area + Via2.area + Via3.area + Viad.area + Via5.area +
Via6.area + Via7.area + Via8.area + Via9.area) / gate.area) - ((diff_diode.area
*250.0) + 1000.0)) <= 0.0

id: ANT.8.V1_9

message: Cumulative Vial through Via9 area to gate area
ratio must be <= 1000 + (diode area * 250)

Antenna
( metall0_conn

| Via9 |
metal9 conn I
| viag |
metal8_conn I
| Viaz_ - |
metal7_conn I
| Via6 |
metal6_conn I
| vias |
metal5 conn I
| Viad |
metal4_conn I
| Via3 |
metal3_conn I
| viaz |
metal2_conn I
| Vial o

|meta|1_with_diode |

poly | 1

gate diff diode

o

)
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ANTENNA RULES (continued)

switch CHECK_VIA10 ANT 8

Antenna
( metalll conn

| Vialo |
metall0 conn I I
| Viag |
metal9 conn I I
| Vias |
metal8 conn I I
| Viaz ]
metal7_conn I I
| Vias |
metal6é_conn I I
| Vvias_ |
metal5 _conn I I
| Viad |
metal4 _conn I I
| Via3 |
metal3_conn I I
| Viaz . |
metal2_conn I I
| Viai ]

metall with_diode i |

Poly I I

gate diff_diode

ratio (((Vial.area + Via2.area + Via3.area + Viad.area + Via5.area +
Via6.area + Via7.area + Via8.area + Via9.area + VialO.area)
/ gate.area) - ((diff_diode.area * 250.0) + 1000.0)) <= 0.0

id: ANT.8.V1_10

message: Cumulative Vial through VialO area to gate area
ratio must be <= 1000 + (diode area * 250)

o

)
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CMOS I/O Design Rules
ESD Design Rules

The "ESDdummy" marker layer must be used to mark I/O ESD circuitry. If the
"ESDdummy" layer is not used, the correct DRC checks of /0 ESD circuitry will not
take place.

Comment Table ESD Design Rules

NMOS and PMOS devices used for ESD protection follow a strict finger structure using
specific finger dimaensions and layout.

Rule [Value |Description

Name [(um)

ESD.1 (10 - 30 |Width of each finger of NMOS and PMOS in 1/O buffers and in Vdd to Vss ESD
protection.

ESD.2 (210 Minimum NMOS combined finger width for I/O buffers and for Vdd to Vss ESD
protection.

ESD.3 [210 Minimum PMOS combined finger width for 1/O buffers.

ESD.4 Outer Oxide area of NMOS and PMOS in I/O buffers and in Vdd to Vss ESD
protection must be Source or connected to Bulk to prevent parasitic bipolars
and unwanted discharge paths during ESD zapping.

ESD.5 NMOS ESD protection devices must be surrounded by a P+ Guard Ring.

ESD.6 PMOS ESD protection devices must be surrounded by an N+ Guard Ring.

ESD.7 NMOS and PMOS in ESD protection can NOT have butted taps.

ESD.8 NMOS and PMOS in an I/O buffer must have non-salicided Drains. The
Contacts still must be salicided.

ESD.9 A P+ Oxide strap should be placed between N+ Oxides of different 1/0 and
ESD devices when both connect to different pads.

ESD.10 An N+ Oxide strap should be placed between P+ Oxides of different I/O and
ESD devices when both connect to different pads.

ESD.110.05 Minimum SiProt to Poly gate overlap in NMOS and PMOS drains.

ESD.120.9 Minimum enclosure of SiProt edge to Poly gate edge in NMOS and PMOS 1/O
drains.

ESD.130.9 Minimum SiProt to Oxide overlap in NMOS and PMOS 1/O drains.

ESD.140.2 Exact gate length of NMOS and PMOS in I/O buffers and in Vdd to Vss ESD
protection.

ESD.150.12 Minimum Poly gate to Contact spacing in NMOS and PMOS in I/O buffers and
in Vdd to Vss ESD protection.

o

)
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o

ESDdummy

Poly

o ——— B T

1 ESD.1

rule ESD 4 nmos

error
ESD.4

]

rule ESD 5

error
ESD.5
rule ESD 7 nmos
error
ESD.7
rule ESD 8 nmos

error
ESD.8

ESD Design Rules (continued)

ESD.2 - Checked during LVS.

i segment >= ${ESD:ESD.1.MIN,Value} <= ${ESD:ESD.1.MAX,Value}
ESD.3 - Checked during LVS.

|, s(ebo:ESD A1 Valug)
" S{ESD:ESD.11,Rule\

rule ESD 4 pmos
error
ESD.4
rule ESD 6
error
ESD.6
rule ESD 7 pmos
error
ESD.7
rule ESD 8 pmos
error
ESD.8
Poly
SiProt
Oxide | N OR[N NN

%, S{ESD:ESD.12,Value}
.o ${ESD:ESD.12,RuleName}

)
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ESD Design Rules (continued)

| ___segment == ${ESD:ESD.14,Value}
${ESD:ESD.14,RuleName}

ESDdummy
Oxide Oxide
[y T T LT 1 'L
P SIRIOL i Poly 4 .
I o, N, LN a5, Ll Y S|
WINPT N [IOREE]
[T SESDIESD.13, Value) !
L R R T S{ESDIESI. 13, RuleNaine}
[} L ", 1, ", ", 1 b
. & "5 . ™,
I

1
ﬁ $D:ESD.15,Value}
= IﬁD:ESD.lS,RuIeName}

)
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Bond Pad Design Rules

1) The bond pad structure must contain all Metal levels and all Via levels.

2) Metals over the Bonpad area must NOT have stress relief slots.

3) Vias on odd levels should be on top of each other. Vias on even levels should
be on top of each other.

Comment Table In-Line Bond Pad Design Rules

Rule Value |Description
Name (um)
BONDPAD.W.1|55.0 Minimum Bondpad width of edges parallel to the die edge.
BONDPAD.L.1 |68.0 Minimum Bondpad length of edges perpendicular to the die edge.
BONDPAD.SP.18.0 Minimum Bondpad to Bondpad spacing.
BONDPAD.E.1 |2.0 Minimum Metal (all levels) enclosure of Bondpad.
BONDPAD.SP.43.0 Minimum Bondpad Metal to Metal (including Bondpad Metal) spacing.
BONDPAD.B.1 |1.8~3.2 [Minimum length of Bonpad Metal beveled corner. All Bondpad Metal
corners must be beveled at 45 degrees.
BONDPAD.W.2(0.14 Minimum and maximum Bondpad Via k width (k =1, 2, 3, 4, 5, 6).
BONDPAD.W.3|0.36 Minimum and maximum Bondpad Via k width (k = 7, 8).
BONDPAD.SP.30.22 Minimum Bondpad Viak to Bondpad Viak spacing (k=1, 2, 3, 4, 5, 6).
BONDPAD.SP.40.54 Minimum Bondpad Viak to Bondpad Viak spacing (k = 7, 8).
BONDPAD.E.2 [0.05 Minimum Bondpad Metalk to Bondpad Viak enclosure
(k=1,2,3,4,5,6,7,8).
Minimum Bondpad Metalk+1 to Bondpad Viak enclosure
(k=1,2,3,4,5,6,7,8).
BONDPAD.E.3 |0.09 Maximum Bondpad Metalk to Bondpad Viak enclosure
k=7, 8).
Maximum Bondpad Metalk+1 to Bondpad Viak enclosure
(k=7, 8).
BONDPAD.R.1 [16.0 Minimum Bondpad Viak inside Metalk to Metalk+1 crossing
(k=1,2,3,4,5,6).
BONDPAD.R.2 |4.0 Minimum Bondpad Viak inside Metalk to Metalk+1 crossing
(k=7, 8).
BONDPAD.SP.§1.5 Minimum and Maximum Pad Metal slot to Pad Metal slot spacing.
BONDPAD.W.4|1.0 Minimum and Maximum Pad Metal slot width (expect first slot on each
edge of Pad).
BONDPAD.W.5|5.0 Minimum and Maximum Pad Metalk width in outer ring of Pad Metalk
(expect for the bevelled corners) (k=1, 2, 3, 4,5, 6, 7, 8).
BONDPAD.SP.41.0~3.5 [Minimum and Maximum Pad Metalk ring to nearest Pad Metalk across
firstslot (k=1,2,3,4,5,6, 7, 8).
BONDPAD.SP.71.1 Minimum Pad Viak array to Pad Viak array spacing (k=1, 2, 3, 4,5, 6, 7, 8).

)
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bondpad_sq

Bond Pad Design Rules (continued)

5.0

errLength bondpad_sq < 55.0

bondpad to die edge

rule_ BONDPAD L 1

BONDPAD.W.1

error

8.0

BONDPAD.L.1 [ 1

1
! 1
[P
!" BONDPAD.SP.1 !
! 1

macro
[ Macro Table $layerl ]
$layerl $layer? Bondpad
bondpad_metall filled Metall i_““j 20
bondpad_metal2_filled Metal2 ! ! BONDPAD.E.1
bondpad_metal3 filled Metal3
bondpad_metal4 filled Metal4
bondpad metal5 filled |Metal5 $layerl $layer2
bondpad_metal6 filled Metal6 3.0 o
bondpad_metal7 filled Metal7 BONDPAD.SP.2 ~
bondpad_metal8 filled Metal8
bondpad_metal9 filled Metal9
bondpad_metall10 filled |Metall0
bondpad_metalll filled |Metalll
macro
[ Macro Table ]
$layerl $namel
rule BONDPAD B 1 ml |Metall
rule. BONDPAD B 1 m2 [Metal2
rule. BONDPAD B 1 m3 |Metal3
rule BONDPAD B 1 m4 [Metal4 $layerl
rule_ BONDPAD B 1 m5 |Metal5 error
rule BONDPAD B 1 m6 |Metal6 BONDPAD.B.1A
rule. BONDPAD B 1 m7 |Metal7
rule. BONDPAD B 1 m8 [Metal8
rule. BONDPAD B 1 m9 |Metal9
rule BONDPAD B 1 ml10{Metall0
rule BONDPAD B 1 mll[Metalll

\.

J

)
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Bond Pad Design Rules (continued)

macro
[ Macro Table
$layerl $namel
bondpad_metall [Metall
bondpad_metal2 [Metal2 $layerl
bondpad metal3 [Metal3 segment >= 1.8 <= 3.2
bondpad_metal4 [Metald <+ angle!=90
bondpad_metal5 [Metal5 BONDPAD.B.1B
bondpad_metal6 |Metal6
bondpad_metal7 |Metal7
bondpad_metal8 [Metal8
bondpad_metal9 [|Metal9
bondpad_metall0 [MetallO
bondpad_metalll [Metalll

)
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Bond Pad Design Rules (continued)

BONDPAD.W.2 and BONDPAD.W.3 - covered by VIAK.W.1.

macro
[ Macro Table $layerl
$layerl $layer2 |$valuel |$idl $layer2 $layer2
bondpad_metall |[Vial 0.22 BONDPAD.SP.3 _$valuel _
bondpad metal2 |Via2 0.22 BONDPAD.SP.3 $id1
bondpad_metal3 |Via3 0.22 BONDPAD.SP.3
bondpad metal4 |Via4 0.22 BONDPAD.SP.3
bondpad_metal5 |[Via5 0.22 BONDPAD.SP.3
bondpad metal6 |Via6 0.22 BONDPAD.SP.3
bondpad_metal7 |Via7 0.22 BONDPAD.SP .4
bondpad metal8 [Via8 0.22 BONDPAD.SP 4
bondpad_metal9 |Via9 0.54 BONDPAD.SP .4
\ bondpad metall0 [VialO 0.54 BONDPAD.SP 4
macro
[ Macro Table $layerl ]
$layer1 $layer2 |$namel |$valuel |$idl $layer2
bondpad_metall [Vial Metall ]0.05 BONDPAD.E.2 $valuel
bondpad metal2 |Via2 Metal2 [0.05 BONDPAD.E.2 7 $id1
bondpad_metal3 |Via3 Metal3 |0.05 BONDPAD.E.2
bondpad metald [Viad Metal4 |0.05 BONDPAD.E.2
bondpad_metal5 [Via5 Metal5 |0.05 BONDPAD.E.2
bondpad metal6 |Via6 Metal6  |0.05 BONDPAD.E.2
bondpad_metal7 |Via7 Metal7 |0.05 BONDPAD.E.3
bondpad metal8 [Via8 Metal8 |0.05 BONDPAD.E.3
bondpad_metal9 [Via9 Metal9 |0.09 BONDPAD.E.3
\ bondpad metall0 [VialO Metal9 |0.09 BONDPAD.E.3 )
macro
[ Macro Table $layerl ]
$layerl $layer2 |$namel |[$valuel |$idl $layer2
bondpad _metal2 |Vial Metal2 |0.05 BONDPAD.E.2 N $valuel
bondpad_metal3 [Via2 Metal3 |0.05 BONDPAD.E.2 $idl
bondpad_metal4 |Via3 Metal4 |0.05 BONDPAD.E.2
bondpad_metal5 |[Viad Metal5 |0.05 BONDPAD.E.2
bondpad_metal6 |Via5 Metal6  |0.05 BONDPAD.E.2
bondpad_metal7 [Via6 Metal7 |0.05 BONDPAD.E.2
bondpad_metal8 |Via7 Metal8 |0.05 BONDPAD.E.3
bondpad _metal9 [Via8 Metal9 |0.05 BONDPAD.E.3
bondpad_metall0 [Via9 Metal1l0 |0.09 BONDPAD.E.3
bondpad_metalll [VialO Metalll [0.09 BONDPAD.E.3

)
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Bond Pad Design Rules (continued)

macro

Macro Table

$layerl

$namel

$name?2

$name3

$value [$id1

rule. BONDPAD R_1 vial

Vial

Metall

Metal2

16.0 BONDPAD.R.1

rule_ BONDPAD R _1_via2

Via2

Metal2

Metal3

16.0 BONDPAD.R.1

rule. BONDPAD R_1 via3

Via3

Metal3

Metal4

16.0 BONDPAD.R.1

rule_ BONDPAD R 1 via4

Via4d

Metal4

Metal5

16.0 BONDPAD.R.1

rule. BONDPAD _R_1 viab

Viab

Metal5

Metal6

16.0 BONDPAD.R.1

rule_ BONDPAD R _1_via6

Viab

Metal6

Metal7

16.0 BONDPAD.R.1

rule. BONDPAD_R_2 via7

Via7

Metal7

Metal8

16.0 BONDPAD.R.1

rule_ BONDPAD_R_2_via8

Via8

Metal8

Metal9

16.0 BONDPAD.R.1

rule. BONDPAD_R_2 via9

Via9

Metal9

Metall0

4.0 BONDPAD.R.2

rule_ BONDPAD_R_2 vial0

\.

Vial0

Metall10

Metalll

4.0 BONDPAD.R.2

$layerl

error
$id1

macro

\.

Macro Table

$layerl

$namel

rule. BONDPAD SP 5 metall

Metall

rule BONDPAD SP 5 metal2

Metal2

rule. BONDPAD SP 5 metal3

Metal3

rule BONDPAD SP 5 metald4

Metal4

rule. BONDPAD SP 5 metal5

Metal5

rule BONDPAD SP 5 metal6

Metal6

rule. BONDPAD SP 5 metal7

Metal7

rule BONDPAD SP 5 metal8

Metal8

rule. BONDPAD SP 5 metal9

Metal9

rule BONDPAD SP 5 metall0

Metall0

Slayerl

error
BONDPAD.SP.5

macro

\.

Macro Table

$layer1

$namel

rule. BONDPAD W 4 metall

Metall

rule. BONDPAD W 4 metal2

Metal2

rule BONDPAD W 4 metal3

Metal3

rule. BONDPAD W 4 metal4

Metal4

rule BONDPAD W 4 metal5

Metal5

rule. BONDPAD W 4 metal6

Metal6

rule BONDPAD W 4 metal7

Metal7

rule. BONDPAD W 4 metal8

Metal8

rule BONDPAD W 4 metal9

Metal9

rule. BONDPAD W 4 metall0

Metall0

$layerl

error
BONDPAD.W.4

J

)
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Bond Pad Design Rules (continued)

macro
[ Macro Table ]
$layerl $namel $layerl
rule BONDPAD W 5 metall [Metall error
rule. BONDPAD W 5 metal2 [Metal2 BONDPAD.W.5
rule. BONDPAD W 5 metal3 [Metal3
rule_ BONDPAD W 5 metal4 [Metald
rule. BONDPAD W 5 metal5 [Metal5
rule_ BONDPAD W 5 metal6 |Metal6
rule. BONDPAD W 5 metal7 [Metal7
rule_ BONDPAD W 5 metal8 |Metal8
rule. BONDPAD W 5 metal9 [Metal9
\ rule_ BONDPAD W 5 metall0 |[Metall0 )
macro
[ Macro Table $layerl ]
$layerl $namel
bondpad_metall slot on_edge Metall N >=1.00 <=3.50
bondpad_metal2_slot on_edge Metal2 BONDPAD.SP.6
bondpad_metal3 slot on_edge Metal3
bondpad_metald slot on_edge Metal4
bondpad_metal5 slot on_edge Metal5
bondpad_metal6_slot on_edge Metal6
bondpad_metal7 slot on_edge Metal7
bondpad_metal8 slot on_edge Metal8
bondpad_metal9 slot on_edge Metal9
\ bondpad_metall0 slot on_edge [Metall0 )
macro
[ Macro Table $layerl $layerl ]
$layerl $namel 11
bondpad_vial_array V?al < 5 ONDP.AD.SP.7 >
bondpad_via2_array |Via2
bondpad_via3 array |Via3
bondpad_via4 _array |Viad
bondpad_via5 array |Via5
bondpad_via6_array |Via6
bondpad_via7_array |Via7
bondpad_via8 array |Via8
bondpad_via9 array |Via9
bondpad_vialO array |VialO

o
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Sheet Resistance

Global Parameters

CMOQOS Digital Electrical Parameters

S  The units are ohms/square

R_metall 0.0736

Metal 1 sheet resistance

R_metal2_7 0.0604

Metal 2,3,4,5,6,7 sheet resistance

R_metal8_10 0.0214

Metal 8,9,10 sheet resistance

R_metalll 0.021 Metal 11 sheet resistance

R_snpoly 15 Salicide N+ Poly sheet resistance
R_sppoly 15 Salicide P+ Poly sheet resistance
R_nsnpoly 200 Non-salicide N+ Poly sheet resistance
R_nsppoly 650 Non-salicide P+ Poly sheet resistance
R_snactive 18 Salicide N+ Oxide sheet resistance
R_spactive 15 Salicide P+ Oxide sheet resistance
R_nsnactive 100 Non-salicide N+ Oxide sheet resistance

R_nspactive 200

Non-salicide P+ Oxide sheet resistance

R_nwell 450

Nwell sheet resistance

R_pwell 1000

Pwell sheet resistance

Global Parameters

Contact/Via Resistances

The units are ohms/contact or ohms/via

R vialO 0.4 Via 10 resistance
R via8 9 0.28 | Via 8,9 resistance
R vial 7 0.5 Via 1,2,3,4,5,6,7 resistance

R_metall-contact 1

Metal 1 to Contact resistance

R_poly-contact 45 Poly to Contact resistance
R_pplus-contact 62 P+ Oxide to Contact resistance
R_nplus-contact 75 N+ Oxide to Contact resistance

Current Densities

Global Parameters

The units are ma/um

L _metall0 11 8 Metal 10,11 current density

L _metall 9 2 Metal 1,2,3,4,5,6,7, 8, 9 current density

Global Parameters

Contact/Via Current Densities

The units are ohm/contact or ma/via

|_vial 8

0.1 [ Via1,2,3,4,5,6 current density

|_Via9_10

0.8 [ Via 7,8 current density

|_metal-contact-poly

0.1 | Metal 1 Contact to Poly current density

|_metal-contact-oxide

0.1 | Metal 1 Contact to Oxide current density

o
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ayer and Dielectric Thickness

Comment Table

Layer Thickness (A) |Description
Pass2 7500 k= 8.0
Passl1 6500 k=42
IMD1l1la |14000 K=4.2
Metalll [14000 Cu
IMD10b 6000 K=4.2
IMD10a |10000 K=4.2
Metal10 |10000 Cu
IMD9b  |6000 K=4.2
IMD9a |10000 K=4.2
Metal9 |10000 Cu
IMD8b  |3000 K=2.6
IMD8a |1500 K=4.2
Metal8 |[1500 Cu
IMD7b  |3000 K=2.6
IMD7a |1500 K=4.2
Metal7 |1500 Cu
IMD6b  |3000 K=2.6
IMD6a |1500 K=4.2
Metal6  [1500 Cu
IMD5b  |3000 K=2.6
IMD5a |1500 K=4.2
Metal5 |1500 Cu
IMD4b 13000 K=2.6
IMD4a |1500 K=4.2
Metal4 [1500 Cu
IMD3b  |3000 K=2.6
IMD3a 1500 K=4.2
Metal3 |1500 Cu
IMD2b  |3000 K=2.6
IMD2a |1500 K=4.2
Metal2 [1500 Cu
IMD1b |3000 K=2.6
IMDla |1500 K=4.2
Metall |1500 Cu

ILD 3000 k=42
LINER [1200 k=7
Poly 1200

STI (FOX)3500 k=3.9

o
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For furthur information on electrical parameters and

Model parameters, Please look into the following document.
gpdk045 PDK_Model Report.pdf
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Connectivity Definition

Connectivity

\.

Bondpad

N IQ&IIQP_____________________________'
metalll conn

vialO: cap vialO:nocap

CapMetal

metall0_conn

| Via9

metal9 conn I I

| Viag

metal8_conn I I

| Via7

metal7_conn I I

| Via6 |

metal6é_conn I

Vias |

metal5_conn

metal4 _conn

metal3_conn

metal2_conn
metall conn

poly conn

Nburied

o
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metall conn

ptie_ds ptie ts

ntie_ns ntie_dns

| ptie_ds v | | ptie_ts v

| | ntie_ns_v | | ntie_dns_vl

)

Cadence Confidential

revision 4.0



	Revision History
	Introduction
	Terminology Definitions
	Layer Descriptions
	    Table 1: Device Layers
	    Table 2: Interconnect Layers
	    Table 3: DRC/LVS Marker/Label Layers
	Device Layer Table
	    Table 4: MOS Device Layers
	    Table 5: Diode Device Layers
	    Table 6: Resistor Device Layers
	    Table 7: Bipolar and Varactor Device Layers
	Device Layout Examples
	CMOS Digital Core Design Rules
	    N BURIED LAYER RULES
	    NWELL AND NWELL RESISTOR (under STI) RULES
	        NWELL RESISTOR WITHIN OXIDE RULES
	            Figure 1: NWELL RESISTOR WITHIN OXIDE RULES
	    ACTIVE RULES
	        ACTIVE RESISTOR RULES (salicided/non-salicided)
	    THICK ACTIVE (1.8V) RULES
	    N+ HIGH VT RULES
	    P+ HIGH VT RULES
	    N+ LOW VT RULES
	    P+ LOW VT RULES
	    NATIVE NMOS ACTIVE RULES
	    POLY RULES
	        POLY RESISTOR RULES (salicided/non-salicided)
	    N+ IMPLANT RULES
	    P+ IMPLANT RULES
	    CONTACT RULES
	    SALICIDE BLOCKING RULES
	    METAL 1 RULES
	    METAL k (k = 2, 3, 4, 5, 6, 7, 8, 9) RULES
	    METAL k (k = 10, 11) RULES
	    Capacitor Metal
	    VIA k (k = 1, 2, 3, 4, 5, 6, 7, 8) RULES
	    VIA 9, 10 RULES
	    LATCH-UP RULES
	    ANTENNA RULES
	CMOS I/O Design Rules
	    ESD Design Rules
	    Bond Pad Design Rules
	CMOS Digital Electrical Parameters
	    Sheet Resistances
	    Contact/Via Resistances
	    Current Densities
	    Contact/Via Current Densities
	    Layer and Dielectric Thickness
	Connectivity Definition

