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&€ Contact Resistance
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout styles of MOS Transistor
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Layout of Resistor

&€ Resistance Estimation:

[e— W —>] Ji
_{ t
L
() 1 SQ. BLOCK 5 /
L
R= Rs(w)ohms
(b) 4 SQ. BLOCK
# t : thickness R= AL ohms
RGw

# L: conductor length

L
=R (—=)ohms
S(W)

# W: conductor width

* Rs: sheet resistance Mixed-Signal and Power IC Lab
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Layout of Resistor

&€ Process Parameters:

*File: 1lvs35

AKhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkk %k Define Resistor R A 2 2 2 db dh dh db db dh dh A db Ib Ib Ib Ib I I b b b b b b b b b b b b S S b i S 4

ELEMENT RES [M1] MT1RES MT1 ;define metal resistor
PARAMETER RES [M1] 0.083
ELEMENT RES [M4] MT4RES MT4 ;define metal resistor
PARAMETER RES [M4] 0.051
ELEMENT RES [WR] RWELL NXWELL ;define n well resistor
PARAMETER RES [WR] 1050
ELEMENT RES[P1] RESPN CPOLY ;define ployl resistor
PARAMETER RES[P1] 8.0
ELEMENT RES [PR] RESPP CPOLY ;define p+ployl resistor
PARAMETER RES [PR] 8.0
ELEMENT RES[P2] RESP2 C2POLY ;define ploy2 resistor
PARAMETER RES[P2] (50.0 }....
ELEMENT RES[PD] .“RESDP "BDIFF ;define pimp-DIFF resistor
PARAMETER RES[PD] /° 150 ",
ELEMENT RES[NDL’ RESDN NDIFF'R. ;define nimp-DIFF resistor
PARAMETER RES[NDj  80.0 ",

“1

~

R =Rs (L/W) ohms
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NCTU, Lab 912




Layout of Resistor
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Layout of Resistor
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Layout of Resistor
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Layout of Resistor
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Layout of Resistor
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Layout of Resistor
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Layout of Resistor
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Layout of Resistor

sl S B St il e T o Rl
84 1 LA K3 K 2% (HERY =S L
Hraigis? Iy - : ! t d riotfF s T Boacht ast i Shissart Fosirodt Pacotole iavsidt Buibim

ST g1~
st By

g:'

o

LRI ENA L HAICHUIANS
B RRBXERKILL

[, (X I &
R L et P PR At
ST S R TR & e

o
=
i

e
KOS
¢ T T
o £
e Ao

: |
s

Ao

i

#,
"

u
“E

St
e

8

i E
B! o

EACERAR

A

¥
bS
5
»
BS
b
bS
b
b,
bS
» ' A
»
bS
¥
=
B
BS
8
bS
¥
-

S TR SR SRS SRS B

g
c
S

o
st
A

i .
: ot

i
R
&

?’ g

173%

bt
———

i

oo

OO R
B
el

ot

S
&
o

b
i
Lo

G

&

?"." ) ?'AEI{Q :.'::A\'% m’is ;:'{Fg g&":“; Py 0":".[ ;&W ;J:t‘}'\? ;’:A'A‘ 5"’-&"‘ l‘: ) {-:‘r’- g&‘ﬂe '."AMI [_:’AVA\I ?t‘:f"?: IA':'FA';- 2‘:1:-’8 z:"l'l‘ ”

Lo - Caig | s e E g ik o8 g g | e i ke o
VDR T I F AR ERONE T LI WG | 108 AR TSN T O AR T RIOE [ ELCH Rl TR ]

P A e )
B30 = 554
= -

ad 8 9 S bbb B bl Bt ol ot R b Bl

Mixed-Signal and Power IC Lab 36
NCTU, Lab 912




Outline

_ayout styles of MOS Transistor
_ayout of Resistor

_ayout of Capacitor

OPA Layout

O
O
O
O

Mixed-Signal and Power IC Lab
NCTU, Lab 912

37



Layout of Capacitor

Structure Type Value Tolerance
Area (fF/um?) 0.035 0.002
Metal-2 to Metal-1
Fringing per edge (fF/um) 0.046
Area (fF/um?) 0.010 0.001
Metal-3 to Subsirate
Fringing per edge (fF/1im) 0.033
Arca (fF/um®) 0.012 0.001
Metal-3 to Poly-51
Fringing per edge (fF/um) 0.034
Area (fF/um?) 0.016 0.001
Metal-3 to Metal-1
Fringing per edge (fF/um) 0.039
Area (fF/um?) 0.035 0.002
Metal-3 to Metal-2
Fringing per edge (fF/lum) 0.049
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Layout of Capacitor

Structure Type Value Tolerance
Gate Oxde Plate Area (tF#umzh 9 2.15 ; 0.15
. 2 - —
Poly to Substrate Over Area (fF/Um”) 0.058 0.004
Field Oxide Fringing per edge ({F/um) 0.043
Area (fF/um?) 0.055 0.004
Metal-1 to Poly-S1
Fringing per edge ({F/pm) 0.049
Area (fF/um?) 0.031 0.001
Metal-1 to Substrate
Fringing per edge ({F/um) 0.044
Area (fF/um?) 0.015 0.001
Metal-2 to Substrate
Fringing per edge ({F/um) 0.035
Area (fF/um?) 0.022 0.001
Metal-2 to Poly-51
Fringing per edge ({F/um) 0.040
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Layout of Capacitor
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Layout of Capacitor
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Layout of Capacitor
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Layout of Capacitor

Well contacts

Polysilicon bottom plate
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Layout of Capacitor

&€ Process Parameters:

R i i b b S 4 Define Capacitor Rk b b b b b b b i e 2 g A dh dh A db db db db Sb db Ib (I I b b b b b b b b b b b S i S 4

*File: 1lvs35
ELEMENT CAP[PC] CAPPL
PARAMETER CAP[PC] C(8.9E-16
AND CDUMMY ~METAL1
AND MCAP1 METAL2
AND MCAP2 - POLY1
ELEMENT CAP{MC] MCAP3
9.0E-17

PARAMETER CA?[MC]

CPOLY
7.3E-18
MCAP1
MCAP2
MCAP3
MT1
5.34E-17

C2POLY ;define poly cap.

;define cap. region

MT2 ;define metal cap.

¢ Capacifance Estimation:

v
e 1 um ‘\\‘ .........................
““““““ ™
8.9 E-16 l'um

Taay
.......
"ay
.
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Layout of Capacitor

& Vhy Using Unit Capacitor?

Ideal case: no undercut

Casel Case2
Area 1:4 1:4
Perimeter 1:2 1:4

Typical case: 0.05 undercut
. . Casel Case2
Case 2 .

Area 1:4.2 1:4
. . Perimeter 1:2.1 1:4

Mixed-Signal and Power IC Lab
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Layout of Capacitor
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OPA Layout
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OPA Layout
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OPA Layout
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OPA Layout
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