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Ver. | Eff Date | Author Change Deserl :

1.0 |2005/1/21 |CLWu |New create &

12 |2006/1/23 | CLWu | Add P+OD Dvicé'can jéifiside Psub

1.3 12008/1/20 | C.L Wu | Change the front co.ve‘t: %2

2.0 |2008/6/5 C.L Wu | Change rules base , ne %e te design rules

3.0 [2010/12/1 |CLWu |Add DNW layer rules

3.1 |2012/2/6 C.LWu | Modify VIA2.E.1 &VIA2.E.2

4.0 2013/12/15 | C.L Wu | 1.Add Device & Well Junction Breakdown Voltage
2.Modify OD.S.2, PPE.1, PP.C.5, NP.E.1,
NP.C.5,0D.C.2,0D.C.4
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INTRODUCTION
1.1 Reserved Layer Names
GDSII name | purpose | layer no. [Layer usage description
NWELL drawing| 3;0 |Nwell
DNW drawing| 4:0 |Define LV/MV Device tri-well
oD drawing 650 ) ;:I:Zi;i;l::eg:' diffusion areas such as source, drain and
PIMP drawing F%S?gg P+ implantation definition
NIMP drawing Q;Zé,?ﬁ& N+ implantation definition
POLY1 drawing Wﬁ;ﬂ K Defigition of MOS poly gate
POLY2 drawing( 1450 i}‘(:)MCapacitor top poly-Si
OD2 drawing| 15:0= ’ﬁl‘@kgxide for a device
RPO drawing| 29:0 ° 'Silicide protettion
CONT drawing| 30;0 |Definition of ¢Ontict window from M1 to OD or PO
MT1 drawing| 3150 |MetalD/ 2, ©
VIA1 drawing| 51;0 |Definition 65VIA holegrom M2 to M1
MT?2 drawing 32;0 [Metalz SN
VIA2 drawing| 52;0 [Definition of VIA om M3 to M2
MT3 . |drawing| 33;0 |Metal3 S
VIA3 drawing| 53:0 |Definition of VIA hole fron?N4g0:)i8
MT4 drawing| 34:0 |Metald (Top Metal) fy
CB drawing| 43;0 [Passivation Window
BJTDMY |drawing| 110;0 [BJT dummy layer for LVS.
DIODMY |drawing| 119;0 (DIODE dummy layer for LVS.
RDMY drawing| 115;0 [RES dummy layer for LVS.
MT1 drawing| 31;0 |For LVS Check text layer 31 attach MT1
MT2 drawing| 32;0 |For LVS Check text layer 32 attach MT2
MT3 drawing| 33;0 [For LVS Check text layer 33 attach MT3
MT3 drawing| 34;0 |For LVS Check text layer 34 attach MT4

b
%4 __-P2-
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1.2 Terminology Defintions
The following definitions are used in the physical design rules :
N+OD: OD covered with NIMP.
P+OD: OD covered with PIMP.
Cold N-Well : N-Well connected to the most positive voltage (VDD).
Hot N-Well : N-Well not connected to the most positive voltage
Hot N+ diffusion : all N+ diffusion regions outside the N-Well which have a potential not equal to the
substrate voltage.
Hot P+ diffusion : all P+ diffusion regions inside the N-Well which have a potential not equal to the
N-Well potential.

Outside N-Well :  a diffusion which has the potential the same as the substrate.
Inside N-Well:  a diffusion which has the potential the same as the N-Well.

A FFFE IC Layout BERMA
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1.3 Definition of the layout layers

WIDTH : I

SPACE :
CLEARANCE :
EXTENSION :
OVERL A_P . , ......................
SRR RO PN
5 :
8 ‘
_P. 4-
A4 _ps
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2. Device Layout Format

*P type Device(MOS/RES/DIO....) F57E B P-sub/Pwell Lk (FFH NWELL )

MOS:

NOD and Nw BESR S ' . B
alil : j Nimp and NW
| | R NOD and NV

joD2

Pimp and NW§ _

INOD and NW |
N Pimp and NW

{POD and NW|
POD and NW - bl

q/3 4 -P. 5-
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Multi-P/G Layout sample

VDDI1

/54 -P.6-

ARXER % FIC Layout BEER



% % IC Layout # % Design Rule Q -
. . < Himax

RESISTOR:

0.25um /RPO (Ng\r P+) and RDMY
]

WIPIAA SO

()
0.16um 0, 22% \Poly or OD
S

Type name | &’ \n@'er Ohms/sq
PPOR Poly2ndRPO and Pim 300
NPOR Poly apd RPO agd Nimp 320
Sy L1 D
PODR OD and® (D}{ng Pimp 125
NODR OD and RPO@nd Ni 145
)
\\ -P.7-
%4 —
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CAPACITOR:

POLY1/POLY2 CAP

POLYA

Cap = Ca*Polycap_area+Cf*Polycap_peri
Polycap_area = Area of POLY1 Overlap POLY2
Polycap_peri = Periphery of POLY1 Overlap POLY2
Ca = 80E-5 pF/umsq

Cf = 10E-5 pF/fum

"24 | -P.8-
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3. Layout Rule Description
NWELL Rule
Rule No. Description Layout Rule
Layer : NWELL N-Well
NW.W.1 Minimum dimension of a NW region A >=0.7um
NW.S.1 Minimum space between two NW regions B>=1.2um
NW.N.1 Minimum notch C >=0.8um

Recommend not using unintentional floating well.

pia

NI |

s
A

OIS GO0y

PSUB
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Note :

1. NWELL with different potential must be separated by a different DNW
2. The potential of different NWELLSs inside the same DNW are identical

' Lf/;,zr -P. 10-
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Cross view

For example : Power =>VDD1 -~ VDD2 , Gnd = VSS1 -~ VSS2 ~ V883
VSS1 = Psub

Note : PW is operated by mask tooling » not drawing layer -
as follows : PW= (size DNW by -1.5) not NW

‘9/5% -P.11-
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DNW Rule

Rule No. Description Layout Rule

Layer: DNW Deep NWELL

DNW.W.1 Minimum width of DNW region A >=3um

DNW.E.1 ‘ Minimum extension from DNW to NWELL B >=2um

DNW.S.1 Minimum space between two DNW regions C >=4.5um
Minimum extension from DNW region to N+OD _

DNW.E.2 region which is outside NWELL region D >=3.5um
Minimum exteasion from DNW region to P+OD _

DNW.E.3 region which is outside NWELL region >=3.2um

DNW.S.2 Minimum space of NWELL to DNW F >=4um

N

0D ‘

-P. 12-
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Thin Oxide Rule
Rule No. Description Layout Rule
Layer : OD Thin Oxide Definition
ODW 1 Minimum width of an OD region to define the

B width of NMOS/PMOS A>=0.14um
OD:W.2 Minimum width of an OD region for

o interconnect (N-+/or P+) B>=0.14um
0OD.S.1 Minimum space between two OD regions C>=0.21um
OD.C.1 Minimum clearance from NWELL edge to a

o N+ OD region which is inside the NWELL D >=0.25um
OD.C2 Minimum clearance from NWELL edge to a

S . [N+, OD region which is outside NWELL E>=0.5um

i, o .
um clearance from DNW edge to a N+ *_

OD.C3 <®§7egion which is outside DNW E2 >=l5um
OD.CA &|¥inimum clegrance from NWELL edge to a

o P+ OD re_ﬁo ch is inside a NWELL F >=0.5 um

Minifgyeleatance from NWELL edge to a
OD.C5 P+OD regidn (for PW pick up) which is B
outside a NWELL G>=05um
]

OD.C6 Minimum clear;n(c%m DNW ed&e toa

e P+OD region which is eutsQa DN Y G.2>=lum

N

OD.S2 Minimum space of LV MOS te/Guiagd Ringy, [H >= 0.36 um

o Minimum space of MV MOS to Guard Ri B >= 0.46 um
OD.N.1 Minimum notch I>=0.16 um

VY
/34

A3HE44 % F IC Layout BEEA
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Thick Oxide Rule Definition 2.5V(MV) Device
Rule No. Description Layout Rule
Layer : OD2 Thick Oxide Definition
OD2.W.1 Minimum width T >=10.65 um
OD2.S.1 Minimum space B >=0.9 um
0D2.S.2 Space to OD C>=03um
0D2.S.3 Space to 1.0V device D>=0.3um
0OD2.54 Spacesto NW , Space=0 is allowed I>=0.6um
Ee N
> _
OD2.EN.1 Elgnclo ure of 2.5V Gate in S/D direction E>=0.3 um
A
OD2.EX.1 ExterﬁgﬂWe A >=0.3um
OD2EX2 NW exf'éﬁs%pn on OD2 “extension=0 is F>= 0.6 um
allowed R ‘% =
. b . ~
OD2.EX.3 Extension on NW'eXighsion=0 is allowed (G >=0.6um
< AN
0D2.0.1 Overlap of NW , Overlap = OpiRtatiowed H>=0.6um
] N
OD2.N.1 Minimum notch a%: 0.6 um
9 ' -P. 15-
A —
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Poly Rule
Rule No. Description Layout Rule
Layer : POLY1 Poly Si
POW.1 Minimum Channel length of 1.0V PMOS A. 0.13um
T Minimum Channel length of 2.5V PMOS B. 0.2um
POW2 Minimum Channel length of 1.0V NMOS A, 0.13um
T Minimum Channel length of 2.5V NMOS B. 0.2um
PO.W 3 thmum width of a PO region for C. 0.3 um
interconnect.
PO.S.1 Minimum Gate space on 1.0V OD area. D1. 0.16 um
e Minimum Gate space on 2.5V OD area. D2. 0.22um
Minimum space between two PO regions on
PO.52 S ﬁe?l ldfoxide area. D3. 0.17 um
PO.C.1 4 Nﬁhlmum clearance from an OD region to a
e Q’PO on ﬁeld oxide. E. 0.08 um
PO.C2 Ivhmmum\cle \éc from a PO gate to a related
OD edge F. 0.22um
Minimt oyerlap of a RO region extended into
POOL field oxide (endcag)% G. 0.18um

-P.17-

>
AR 25 IC Layout Ik M 24



3% & IC Layout 4% % Design Rule \‘// ) Hil

Poly-2 Rule
Rule. No., Description Layout Rule
Layer : PO2 Poly-2 Si
POLW 1 Minimum width of a PO2 region for the capacitor top
plate A, 0.8 um
Minimum space between two PO2 regions of
PO2.5.1 .
capacitors B. 0.6 um
Minimum clearance from a CO on PO region as a
PO2.C.1 capacitor bottom plate to a PO2 region as a capacitor C. 05 um
top plate
PO2E.1 Minimum extension of PO over PO2 as capacitor top
plate, S D. 1 um
PO2E2 Miflini: Pextension of PQZ region as a capacitor
top Qy_ag beyond a CO region E. 0.3um
PO2.R.1 POZ2 on OD area jéhopallowed
~d 5 e
POLY?’) ;

U O

22
/3 4 -P. 18-
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P+ S/D Rule
Rule No. Description Layout Rule
Layer ; PIMP(PP)  |P+ S/D Implantation
PP.W.1 Minimum width of a PP region A>=032um
Minimum space between two PP regions Merge if the
PPS.1 )
space is less than B>=0.32um
Minimum clearance from a PP region to an OD
PP.C.1 .
region C>=0.16um
PP.C3 Minimum clearance from a PP edge to a Pchannel PO
o gate E >=0.42 um
.|PP.O.1 thmufa Zvcrlap from a PP edge to an OD region -
. W, N "
Mn}&m@ xtension of a PP region beyond a PP OD
FPE1 regiom G >=0.13 um
PP.C.5 PP edge to NP\ ﬁ‘ ce H >=0.1 um
PiS )

N-Well

-P. 19-
A E4E4 4 %% IC Layout #3EMER
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N+ S/D Rule
Rule No. Description Layout Rule
Layer : NIMP(NP) [N+ S/D Implantation
NP.W.1 Minimum width of a NP region A >=0.32 um
NP.S.1 Minimum space between two NP regions Merge if the

space is less than 0.6 um B>=0.32um

Minimum clearance from a NP region to an OD
NP.C.1 .

region C>=0.16 um
NP.C.2 Minimum clearance from a NP edge to a Nchannel

PO gate E >=0.42 um
NP.O.1 M@\@‘%erlap from a NP edge to an OD region F 5202 um
NP.E.L Mu@] Fextension of a NP region beyond a NP OD

region: N G >=0.13 um
NP.C.5 H >=0.1 um

1%

NP edge io PP\e'dg;%\%ce
, g S

NP

PWELL or Psub R ———

AXER % & IC Layout BFERA
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RPORule -
Rule No. Description Layout Rule
Layer : RPO Resist Protection Oxide
RPO.W.1 RPO width A >=0.45um
RPO.S.1 Space B >=0.45 um
RPO.S.2 RPO to OD space C>=0.25um
RPO.S.3 RPO to CONT space D >=0.25 um
RPO.S4 RPO to Gate space E >= 0.35 um
RPO.S.5 Extension on unsilicided OD F>=0.25 um
RPO.EX.1 OD extension on RPO G >=0.25 um
RPO.EX.2 Poly extension on RPO H>=0.25 um
RPO.EX.3 RPO to Poly space I1>=0.3 um

" RPO

N+/P+

Yt

A SR FFE IC Layout HIFEA

RPO
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Contact Rule
Rule No. Description Layout Rule
Layer : CO Contact Window
Cow.1 Minimum and maximum width of a CO region A=0.15um
CO.S.1 Minimum space between two CO regions B >=0.15 um
COC1 Space to 1.0V Gate C>=0.1um

e Space to 2.5V Gate C>=0.12 um
COC2 Minimum clearance from a CO on PO region o an

o OD region D >=0.14 um
COE. Minimum extension of an OD region beyond a OD

B CO region. _ E >=0.08 um
COE2 % =xtension of a PO region beyond a Poly

o COvegiIs F >=0.08 um
CO.R.1 C®yh gate regionyis forbidden
COR.2 Butted Contactis,fotaliowed.

-P.22-
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Metal-1 Rule
Rule No. Description Layout Rule
Layer : Metal 1 Metal 1
M1.W.1 Minimum width of a M1 region A >=0.15um
ML.W.2 Width of 45-degree bent M1 (length >=0.6 um) Al >=0.18 um
M1.S.1 Space B >=0.16 um
MI.S.2 Space to wide M1(both metal line width and length D >= 0.8 um
>10um)
MI1.EN.1 Enclosure CO C >=0.01 um
Enclosure of CO (at least two opposite sides)
For CO located at the 90-degree corner, at least one
MI1.EN.2 side of the metal enclosure must be treated as the C1 >=0.06 um
endxof-lihefand another side can follow the M1.EN.1
Y
m@i\é
MI1.A.1 Metal Jarch . E >=0.124 um’
[ >4

orrect

-P.23-
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Vial Rule

Rule No. Description Layout Rule

Layer : VIA1 Vial Hole

VIALW.1 Minimum and maximum width of a VIA1 region A=02um

VIALS.1 Minimum space between two VIAI regions B >=0.2 um

VIALS.2 Space in VIAlgrray (VIA] number >=3X3(row and Bl >=03 um
column>=3) with space <=0.3um

VIALE.> Enclosure by M1 C0.01 um

VIALE.2 Enclosure by M1(at least two opposite sides) C1 0.04 um

AXEE H%F IC Layout #ESE R /56\-
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Metal-2~3 Rule
Rule No. Description Layout Rule
Layer : Metal 2/3  [Metal 2/3
Mx.W.1 - Minimum width of a Mx region A >=0.22 um
Mx.W.2 Width of 45-degree bent Mx (length >=0.6 um) Al >=0.26 um
Mx.S.1 Space B >=0.2um
Mx.S.2 Space to wide Mx(both metal line width and length D >= 0.8 um
>10um)
Mx.EN.1 Enclosure VIA C>=0.01 um
Enclosure of VIA (at least two opposite sides)
For VIA located at the 90-degree corner, at least one
Mx.EN.2 side of the metal enclosure must be treated as the C1 >=0.06 um
endsof-lihefand another side can follow the Mx.EN.1
5 Y
nlle,s;\@
Mx.A.1 Metal 23 ea E >=0.146 um’

-P.25-
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Via2 Rule
Rule No. Description Layout Rule
Layer : VIA2 Via2 Hole
VIAZW.1 Minimum and maximum width of a VIA?2 region A=02um
VIA2.S.1 Minimum space between two VIA2 regions B >=0.2 um
VIA2.8.2 Space in VIA2. array (VIA2 number >=3X3(row and Bl >= 03 um
column>=3) with space <=0.3um
VIA2.E.1 Enclosure by M2 C0.01 um
VIA2.E2 Enclosure by M2 (at least two opposite sides) C10.04 um

-P. 26-
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Via3 Rule
Rule No. Description Layout Rule
Layer : VIA3 VIA3 Hole
VIA3.W.1 Minimum and maximum width of a VIA3 region A=03um
VIA3.S.1 Minimum space between two VIA3 regions B >=0.3 um
VIA3.S2 Space in VIAS'array (VIA3 number >=3X3(row and B1 >= 0.4 um
column>=3) with space <=0.3um
VIA3E.L Enclosure by M3 C0.01l um
VIA3.E2 Enclosure by M3(at least two opposite sides) C1 0.04 um

¢ C

B\/a._r

A g 7 E IC Layout BFRA
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Metal-4 Rule
Rule No. Description Layout Rule
Layer : Metal 4 Metal 4
M4.W.1 Minimum width of a M4 region A>=045um
M4.W.2 Width of 45-degree bent M4 (length >=0.6 um) Al >=045 um
M4.S.1 Space B >=0.45 um
MA.S2 Space to wide M4(both metal line width and length D >= 0.8 um

>10um)
M4.EN.1 Enclosure VIA3 C>=0.02um

Enclosure of VIA3 (at least two opposite sides)

For VIA3 located at the 90-degree corner, at least one
M4.EN.2 side of the metal enclosure must be treated as the Cl>=0.1 um

endrof-lthefand another side can follow the Mx.EN.1
M4.A.1 Metal #farh E >=0.55 um’

- -9

32
AXHEH & E IC Layout EREA é‘}
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Passivation Rule
Rule No. Description Layout Rule
Layer: CB Passivation Window
CBW.1 Minimum dimension of a CB region for bonding pad {A 80.0 um
Minimum space between two CB regions for bonding
CB.S.1
pad. B 12.0 um
CRE. Minimum and maximum extension of a M1 region
o over a CB region. C6.0um
CBE2 Minimum and maximum extension of a M2 region
o over a CB region D 6.0 um
Minimum and maximum extension of a M3 region
CBES ove}a;@%@gion E 6.0 um

I\

MI1/M2/M3

-P.29-
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4. Device & Well Junction Breakdown Voltage

Description Breakdown (v)

P-WELL <->DNW ( LV/MV device) 12
N+0OD<->P-WELL (LV) 4.5
N+0OD<->P-WELL (MV) 6.5
P+0OD<->N-WELL (LV) 4.5
P+OD<->N-WELL (MV) 6.5
N-WELL<->P-WELL (LV) 7.5
N-WELL<->BSWELL (MV) 8.5

24 -P. 30-
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