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1. Introduction

L

" Traditional design Flow

Description: Disadvantages:

* An iterative process « Time Consuming

* Manual design Flow * Subject to human errors
 High number of iterations
e Several steps supported by different

tools



1.a. Problem Definition

" Folding technique
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* Aligned W to be on the physical grid



1.a. Problem Definition

= STl (Shallow Trench Isolation)

D D * |solation for nanometric technologies

* Latchup protection
 Induces mechanical stress
« Effect on Hef s Veat: Ven and IDS
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1.b. Proposed design flow
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" Proposed design flow
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= Speed up the design flow. = Repeated several times.
= Minimize possible errors. = With minimal designer intervention.

= Provide a two ways communication
between the sizing and layout
generation.

= Strongly coupling between layout
and sizing



1.b. Proposed design flow
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= Contributions of the proposed design flow

v Supports fast and accurate methods for parasitic
calculations.

v Supports different layout styles for each device.
v Layout portable over different technologies.

v Supports Python description for the layout
(ease of the modifications for the layout code).

é Provides a Customizable, Deformable and Reusable Layout.



2 .Stress effect modeling for CMOS

= Stack Object

. Goal = Deformable and reusable layout .
e  Python code.
e createStack(

Type = type of the transistor NMOS or PMOS -> NMOS,
W =The overall width of the transistor -> 2 u.m.,

L =The length of each finger (except dummies) -> 0.15 p.m.,
NFS = The number of stack’s fingers (including dummies) -> 7,
NbDummies = The number of dummies at each stack’s end -> 1

)
Example : 65 n.m technology and BSIM4 model :

=)




2 .Stress effect modeling for CMOS

= Distance values provided by the stack object

Contact ImlT:la nt
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» STl parameters such as SA and SB depends on (DMCI, DGI, DGG)
» Mismatch(DMCI, DMCG, ...)

»Can add any other geometrical distances information



2 .Stress effect modeling for CMOS

= Stress effect computation

B Du.mm‘. Tranziztor'z Fingerz Duimu'_.' 0
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= SBE

STI 2 : STI
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gate Ldummy

Trench 1solation edge

Considering a stack “S”
Definitions:

SA; : Distance gate edge at the left end till the isolation edge at the left end
SAs = DGI + NBgymmies X (Laummy + DGG)

SB; : Distance gate edge at the right end till the isolation edge at the right end
SBs = DGI + NBgymmies X (Lgummy + DGG)

SD; : Distance between two successive gates
SD; = DGG



2 .Stress effect modeling for CMOS

||iii[LLLL 1111111111111111111111

= BSIM4 model: Transistor stress effects
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2 .Stress effect modeling for CMOS

= Automatically generated curves
Technology =65 nm, W=6 um and L =0.15 um
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One Folded transistor in a single stack

» Effective stress effect directly proportional toi

» Taking the advantage of the stack object to study the layout parameters
» We must study the folding effect
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2 .Stress effect modeling for CMOS

= Stress and folding effects impact on current
For a same large W=6 um and L = 0.15 um:
1. Stress : NF =1 with stress effects -> Maximum effect
NF = 1 without stress effects
2. Folding: NF = 50 for a large range
NF = 1 without stress effects
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2 .Stress effect modeling for CMOS
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= Comparaison between stress and folding effects
IDS — IDSpes .
Error =100 X DS , IDSger case when NF = 1 without stress
Ref
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é We must take into consideration the two effects! 13



2 .Stress effect modeling for CMOS

= Reducing the stress effects by increasing NF
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2 .Stress effect modeling for CMOS

= Reducing the stress effects by adding dummies

14.0 :
13.0 = HDumm!es =0
T 120 +Dummies =1
Ur— Dummies = 2
o11.0 !
N Dummies = 3

Dummies = 4
Dummies =5
Dummies = 6
Dummies = 7
Dummies = 8
e | Dummies = 12

Absolute normli
current error
(@)}
(]

0.0 01 02 03 04 05 06 07 08 09 10 11 1.2

VGS [V]

é Tradeoff between performance and surface !
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2 .Stress effect modeling for CMOS

PELLEELEEEL

= Mismatch problem between two transistors
Differential pair example:

AWARRT
\/“ — Vo1 = Vo1 + Vo1

Voaiff = Vo1~ Vo2
W,L W,L Vodiff = Vo1 ~ Voz
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j Dedicated Layout Styles to reduce the
mismatch !
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2 .Stress effect modeling for CMOS
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= Calculations of the stress effect parameters
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3-Results

IIIIiE[[JLLL 1111111111111111111111

= Differential Pair symmetrical style
Technology =65 nm, W=6 um and L=0.06 um, NF=4

18
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3-Results
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" Direrential Pair symmetrical style
Results: 1ps rer case when NF = 4 without stress
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b. Current error simulation

é Different stress and error for the two

19



3-Results

= Differential Pair interdigitated style
Technology =65 nm, W=6 um and L=0.06 um, NF=4
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3-Results

T

= Differential Pair Interdigitated style
Results : IDSges case when NF =4 without stress
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CHrves ) Same stress and error for the two transistors!

In nanometer technologies Interdigitated style is

preferred ! 21



4- Conclusion
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Conclusion

* We proposed a design flow to generate layouts for nanometers
devices

« A Python API has been extended to compute stress effects
e Combined effects of stress and folding have been investigated

e The proposed flow has been successfully used to characterize
different layout styles

e Show that the technology impact on the layout style choice

- Future work will focus on creating portable devices and
Integrating more nanometer effects
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