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Motivation

Pin accessibility is crucial to ensure routability at SoC implementation

* Due to pin accessibility issues caught late in SoC implementation cycle, tape out

. . . A Typical Std Cell
can be delayed impacting time to market

Input Pins : A, B, C

To capture pin accessibility issues beforehand, standard cells can be placed AN
and routed in SoC like conditions Ground : GND

Atleast 200-500 cells in each standard cells library

* Not possible to validate each cell’s pin accessibility manually
* Cells in SoC come from various standard cells libraries, need to validate them with respect to
each other

Standard Cells could be surrounded by a set of cells which could mimic SoC like
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Novel Connectivity Computation Y
based on number of input and
Soteci L, Figra B output pins
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. Design Inputs : :
Flow OverVIew Technology lef file, ROUtm Options
' Max routing layer, via type,
critical net

Library/Cells, Placement
topology

Design Tech Data Hl]:l Technology Lef :l:I Lib-lr-:f;?oorlii)j ter

Virtuoso Studio
Layout

- Placement according

« Technology LEF: Select input technology LEF file which contains to user specified
routing data. topology

* Design Information: Select Library, std-cells and layout/abstract
views on which tool will run

*  OQOutput Directory: Name of Directory for storing resultant views and
auxiliary files

Integration with Innovus Innovus

. Routing of Placed |
Rapid PDK is created dynamically by PAC from technology LEF and topology
technology attached with Standard Cell Library.
S

= (5 RapidPDK_test_lib

cmosD45_tech
S - Output

DRC Report
Via Statistics

Placed and Routed layout view -
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Template Topology

* Typical standard cells could consist varying width, ---

fillers are required to ensure placement topology has | Fllenx
continuous rail and no empty spaces are left

Std_Cell_N_1

* The number of filler cells and repetition of DuT
(vertically or horizontally) is automatically calculated
by tool to mimic SoC like placement

Std _Cell_N_1
* The flow is iterated over the complete library where

Custom Topology with Surrounding Cells and Fillers

--

Single Cell Topology with Surrounding Cell iterating DuT
% & PologY & & Single Cell Topology with iterating DuT -
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User Defined Topology (on dlhsx10011) ~ X

Res u I ts Topology Name Custom_Topology SDFPQX10 ' Add Delete
Lib(s) test_case_pac Row 3 a Column 4 B Update
Cell/View List Topology Matrix
CellName |  ViewName | test_case_pac: test_case_pac: test_case_pac
DFPQX4 layout DFPOX4 : DFPQX4 : DFPOX4 :

layout layout layout

Zoomed to FILLERCELL1 layout >3

show fillers

layout layout layout
|RO [ - | [rO - | [rO | -

» Automatic Topologies

~ Single Cell Topology Select Filler Cell

& Topology With DUT Select 2st_case_pac ' FILLERCELL1 n layout '

m Cancel Apply Help
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* Tool follows user defined matrix, with
surrounding cells and iteration of DuT
in selected cell

topologiesViews :Custom_Topology SDFPQX10:layout_60_M3 Total Vioclations: 0 Viclations topologiesViews:Custom_Topology SDFPQX10:layout

: Pim Accessibilty inst_12_P__12, net_inst_11_P__12, net_

6_P__12, net_inst_
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* |n cases when DUT and surrounding cell is of
different height, generated topology is
automatically adjusted (cells added/deleted) e
to cater supply rails uniform : '

12 : [inst_7 : D,CP]

* To ensure that placement is uniform and rails
are continuous, filler cells (FILLERCELL1) are
i ?serted as and where required " s 3 S S S

cell Custom_To
: horizontal Mon pr
erred direction: wertical WMon preferred wire lnn'
Hon Pr Ef=r ed direction: horizontal Mon preferred wire lan’ﬂ' 1E J'E.ﬁ

Logy_SDFPQX10: Layout_60_N3_routed *sisteriitssitsssissts
erred wire lEn*ﬂ' ] I!}

Layer: Ml Preferred direc
Layer: M3 Preferred direction
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Summary

Novel Connectivity computation based
on number of input and output pins

The flow sweeps across libraries and
cells to generate all possible
placement topologies for maximum
coverage

* All possible DUT combinations covered in

topologies wrt user selected combination of
surrounding cells

* Detailed pin accessibility report for each standard
cell design hence preventing overdesign

PAC Methodology
Notable Points

Improved quality of design with Correct
by Construction approach

* Routability checked with min num of cuts = 2
« Utilization of area can be reduced to increase
congestion for routing
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Improved runtime based on complexity
of technology

Gains over Conventional Methodology

Category Conventional Proposed
Combinations all possible combinations user can change the set of
might be missed environment cells for a DUTs
depending upon the congestion
Analysis Stage  cells are analyzed atthe end  can be run on a set of cells even
of library development flow during library development stage
Topologies No topologies created DUT with itself topology
User selected cells with DUT
topology
Power Rail Power rail width modification  Power rail width can be modified
not possible as per customer request, to
mimic SOC behavior for routing
Runtime Overnight run for all For less complex technologies,
technologies the iterations completes by
approx. 5 hours
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