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Command

|Line |Parameters

e B2 set 1 Active = list{"Oxide" "drawing"), Poly = list{"Poly" "drawing"), N5 = list{"Mimp" "drawing"), P50 = list{"Pimp"
B &% block initialshﬂPE’S-"
B+ % group 3 {Shapes)nil” LayerName {coordinates X;:y;, X,:Y,, X3:Y3, X4:Y,}
EH- 8% group 4 Core -
|] rectangle 5 Active {-0.6:0.0, 0.78:0.0, 0.78:1.0, -0.6:1.0} /
. [ | rectangle & [Poly {0.0:-0.205, 0.18:-0.205, 0.18:1.205, 0.0:1.205})
E rectangle 7 M50 {-0.8:-0.2, 0.98:-0.2, 0.98:1.2, -0.8:1.2} Create 5 reCtangIes for
- | rectangle 8 Metall {0.28:0.1, 0.68:0.1, 0.68:0.9, 0.28:0.9) MOS-FET core
i rectangle ] Metal1 {-0.5:0.1, -0.1:0.17, -0.1:0.9, -0.5:0.9}%
[—]--:ﬁl Eroup 10 BulkLeft "nil"
- [A[rectangle T Active (-1.6:0.0, -1.0:0.0, -1.0:1.0, -1.6:1.0} Create 3 rectangles for
|:I rectangle 12 P50 {-1.8-0.2, -0.8-0.2, -0.8:1.2, -1.8:1.2}
i rectangle 13 Metall {-1.5:0.1, -1.1:0.17, -1.1:0.9, -1.5:0.9} |Eft bUIk contact
=% group 14 BulkRight "nil"
- [A[rectangle 15 Active {1.18:0.0, 1.78:0.0, 1.78:1.0, 1.18:1.0} Create 3 rectangles for
|] rectangle 16 P50 {0.98.-0.2, 1.98.-0.2, 1.98:1.2, 0.98:1.2} right bU”( contact
i rectangle 17 Metall {1.28:0.1, 1.68:0.1, 1.68:0.9, 1.28.0.9}
= ﬁ; block 18 "Stretch transistor channel.”
- =[5 9 TRngenidth —width - 1 Calculate stretch lengths
—] f- 20 fLength = length - 0.18 .
‘... [l [ stretch 21 {Group 5hapes} east <fLength:0 RO= Perform stretch Operatlons
----- | stretch 22 ({Group Shapes} narth <0:fFingerWidth RO {GroupName} direction
B block NSRRI < \5|uc:y value rotation>
= set 24 fPitch=0
E} & repeat 25 “finger" [f: fingers - 1] Copy (fingers-l) times the MOS-FET
> = set 26 fPitch = {finger+1)*{0.78+fLength) core with (fP|tch) in x-direction
Ll iy COPY 27 {Group Core} <fPitch:0 RO "t" "t" - must
. # [move 28 {Group BUIkRight) <fPitch:0 RO> Move right bulk (fPitch) in x-direction
‘ MErge 28 {F: (append (group ("Core") {layer evalstring{"Active")) (layer evalstring("M5D" i}
= & block 30 "Keep ordelete bulks." n
£t 5 [oniess 31 IF. IeftBulk] Delete bulk contacts depending on
i % delete 32 {Group BulkLeft} values of ,leftBulk” and ,rightBulk”
B 5 |unless 33 [f: rightBulk] . .
L% delete 34 {Group BulkRight} Create 1 dummy contact Fill all Metall with
B &% block 35  "Create contact holes.” . this contact shape
> |_ rectangle 36 oCont Cont {0.0-0.5, 0.2:-0.5, 0.2:-0.3, 'I:I.'I:I:-'I:I.E!.}l PItCh Overla 2 N— g
| I 37 {Mame oCont} {F: (append {layer evalstring{"Metal 1" "distribute” "distribute” |
L M| delete 38

{Mame oCont} Delete dummy contact
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Manufacturing-specific “distance” (fabrication history) Relative accuracy

+ 30%
+ 20%
From reticle section to reticle section +15%
From chip to chip +10%
+ 5%

WIS With further layout measures + 1% to £ 0.01%



Bandgap Miller opamp ,,moa“

\ &

VDD
Ibias
R2 R1
% r=45.05k r=45.05k @
w=2u w=2u
il |=255u |=255u PM1 t%%
. W=50u W=50u
10 inn . -y C|=4u
e inp = = (e) =
S g
7] inp
out s moa (b) .
ﬁ RO
N inn p—l——— \rN=_523k
\ 1=30u
[ |

o (c) .
are;r:]:ll.69 :r:ag;l.gg VSS (f)

VSS .




Contact hole

Resistor head

Resistor body

R, < 3R, = no matching!

R, = 3R, = bad matching!

Metal 1

£

l1a,b,c= 1 Rla
L.

R, = 3R, = good matching!



n-Active O O
\ n ] M2 iSfOIded

N, ™, PO'V\ ol o

O O
M, L — M (= O 20 O O O O
w=10 L&, w=30 oli,| 8| |o ol ol ol |o
=2 o Ly I=2 Contact\ oM g 0 ol Mg/ Mg Mg
N O O O al|2||al(®|0

— GND O i[=]
N, GND N, N, GND N,

Current mirror circuit No splitting = bad matching! Splitting = good matching!



(IEEEEEENERUENERET)

\ TS




0.634

1

el

Cl
A=1

2.366

Symmetry axis

CZ
A=15

Minimum matching

v0.5 A=0.5
-
7
C, ¢, |[V0.5
C2 C2b C2

Good matching

Clb

C

Very good matching




n-Active §

Metall —_. Ny 1N
Nwell \ 1 3
Contact

Base —

NBL ~ N, °N,

Multi-emitter PNP transistor Multi-collector PNP transistor



Minimum distance

Large distance

Good matching

Very good matching

|

Common
centroid

A

Circuit block

Die

Wafer



p-Active

n-Active
~N

GND

Interdigitated
layout

N, / :
mErL\ e |

20
I.>| Common centroid layout
Current mirror

-+ GND ‘
schematic

Metal 1 etarz “via1 ' Symmetry axis



Power  Thermal gradient
transistor

Q
(@)
S
>
o
(0]
4+
(q0)
)
I

Isotherm

Good
matching

Bad
matching

Thermal distribution

Highest stress gradient
Isobar Centerlines

Mechanical stress

Bad
matching

Best
matching

Good
matching



_

Affected resistor

Not affected resistor

Misalignment of contact
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Good matching

Both resistors are

affected in the
same way

Good matching
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Parallel Antiparallel Geometrical “Matching”
current flow current flow symmetry symmetry

Device A

Device A

Symmetry axis

Device B Device B

U

Bad matching Good matching Bad matching Good matching




ame device type all

Same size and shape all
(Splitting in identical basic elements)

Minimum distance all

Same orientation R, T

Same ratio of area to perimeter as an C
alternative to splitting

(a) Matching for normal requirements W Effect / explanation
S

Prerequisite for matching!
Internal device fringe effects
(Sect. 6.6.1)

Unknown gradients (Sect. 6.6.2)
Alignment tolerances,

carrier mobility (Sect. 6.6.5)
Internal device fringe effects
(Sect. 6.6.1)

(b) Matching for higher requirements
Interdigitation 1- or 2-dimensional all
Same temperature (placing along isotherms) [Ell

Same environment (dummy elements) all
Consider current flow direction R, T
Increase dimensions R, T

M
(c) Matching for highest requirements

all
all
all

Unknown gradients (Sect. 6.6.2)
Thermal gradient (known gradient)
(Sect. 6.6.4)

External device fringe effects
(Sect. 6.6.3)

Thermoelectric effect (Sect. 6.6.5)

Internal device fringe effects
(Sect. 6.6.1)
Well proximity effect (Sect. 6.6.3)

Unknown gradients (Sect. 6.6.2)
Carrier mobility (Sect. 6.6.5)
Depending on circuit function
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