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Unity™ Chip Planner

HierarcHICAL FLOORPLANNING FOR CusTom DESIGNS

As semiconductor-processing technologies move toward
smaller geometries, the complexity of custom integrated
circuits (ICs) increases significantly every year. However,
many custom design teams are still using the same, primarily,
manual floorplan assembly methodologies that have been
used for the last 10 years or more. Pulsic Unity Chip Planner,
the first truly hierarchical floorplanner for custom design,
enables custom design teams to manage growing complexity
while accelerating design closure and improving design quality.

Rising CHip CompLExiTY REQUIRES A NEW APPROACH

As design complexity has grown in all areas of chip design,
design tools aimed at digital designs have largely kept pace.
Automated, hierarchical floorplanners are a standard part
of the digital design flow. However, these tools do not
address the unique needs of custom design. So, until now,
many custom design teams have struggled with bottom-up
assembly methodologies that lack a global understanding
of a chip’s routing congestion and top-level parasitic data
for simulation until the chip is almost complete.

Lack of automation makes pin placement and routing
problematic. And, generally, the various layers of hierarchy
are created in isolation of each other, which leads to problems
once the design is assembled fully. Excessive layers of hierarchy
created by bottom-up methods waste both design effort
and silicon resource. With these manual approaches, the
frequent netlist changes that are a natural part of a leading-
edge design process become very difficult to manage
efficiently, resulting in a loss of productivity.

FuLty HierarRcHICAL FLOORPLANNING SPEEDS CusTOM
DesicN CLOSURE

Pulsic Unity Chip Planner addresses these critical issues
with the first fully hierarchical, top-down and bottom-up
floorplanner for custom design. By providing a high level

of automation, Unity Chip Planner gives accurate results
quickly and enables custom design teams to respond to
netlist changes quickly and easily. Unity Chip Planner provides
all the necessary tools and technologies within a fully integrated
floorplanning environment. The guided flow offered in
Unity Chip Planner helps ensure faster design closure

with successful results every time.

v.1.0 - 4/11

Chip Planning Flow

of
o

[N
OA

Block and Pad Placement

Bus and Repeater Planning *

o

LEF/DEF Verilog Spice

o,
. . o
CN . K

I A S S
Layout Generation

Pad Setup

Power Planning *

Pin Placement
Signal Routing *

Parasitic Extraction CLELEE 3 SPF

Analysis Reporting
+ “u
DFII LEF/DEF

J

* Requires additional product license

Eile Edt View Herarchy Iools Report Help Component

leeas|zaa ) ~0x| >«|x]

olvacqama|am|ramun| Bed)a s x|

IS [ @HHI [ MEFU[2<
.

Kol )
O jhi_sc2_2 (i
 clu (cluaitol ayout
I efc (efc-autoLayout_
I iobig (iobrig-autoLayout
B jbi (biautoLayout._defal
I sparcd (sparc_1-autolq
O spare] (spare_ 4
O sparc? (sparc_:
I sparc3 (sparc_¢
O sparcd (spare_t
I sparss (sparc_p-autolq
I sparcs (sparc_7-autolq
I sparc7 (sparc autoLayol
H fpu (fpuautoL ay
H cox (ccxautoLay

I Schu (sciauf_1-aut:
@ schufl (schul_z:autolz
 sehu? (schul_3:autolg
H schufs (schufautoLayor
@ scoatad (scdata_1aute

Jor | Eixra® @

>
Black Box Floorplanning
Read Tech Files
Read Verilag

Read [0 Pad Sefup
Run Fipe Cleaner
Block & Pad Placement
Power Grid Planning
Bus & Repeater Cell Planning
Block Pin Placement

|

Routing

|

Save Floorplan & SIF File
Generate Reports

 stdatal (:
O sctataz (scrata_saul
 scoatad (scdataattoLay
I sctagd (sctag_1-autole
H sctag (sctag_2:autol e
O sctagz (sctag_3ratol s
1 sctag3 (sctagrautoLayo,
I pac_jbusr ipac_jousr-au
 pad_jbusl ¢pad_jbusl_1
1 pad_thg (pad_jousk-aut
I pac_nisc (pad_misc-aut
B Nop_pts (wEIgLrst

pod. jbusl
View [imstance Hierarchy ]

Rur stop

af

[Select Il

| Nelsfemsz || 63548800 : 3147200 Units [um _ w]| Layer [metali w]

Top level block placement is completed with flightlines for datapaths illustrated above

Copyright © 2011 Pulsic Inc.

www.pulsic.com



Unity CHip PLanner: A New ApproacH To Custom DEsiGN

Custom designers face unique challenges. Custom designs generally
incorporate large hard IP blocks and analog content and have few
metal layers available for routing. As process geometries shrink,
the extreme aspect ratios of the routed wires and highly resistive
metals make understanding parasitics critical. At leading-edge
process nodes (28 nm and below), process rules constrain designs
in new ways. Pulsic has applied insights gained in over 10 years of
work with leading-edge custom designers to develop Unity Chip
Planner to address the unique needs of custom design.
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Summary flight lines are illustrated for the floorplan of a cross bar floorplan topology

Efficient, effective custom design floorplanning requires a series
of top-down optimizations, followed by a bottom-up optimization,
that determine pin placement in consideration of the block placement
at lower levels of hierarchy, then use those pin placements as the
backbone of communication between levels of hierarchy.

The Unity Chip Planner area estimation technology analyses the
netlist and hierarchically determines the area required for hard
IP, analog blocks, soft blocks and multiple standard-cell form
factors concurrently, giving an accurate hierarchical estimate of
the area required. Pin placement takes lower-level placement
into account and is optimized to enable the ideal routing pat-
tern for every net, with minimum wire crossing, easier shielding,
and shortest interconnect length for better noise reduction. The
Unity Chip Planner block placement technology can place hard

IP and softblocks simultaneously, including block clustering and
softblocks with multiple instantiations (with no need to uniquify).
The unique “push down” feature enables designers to push top-
level power bus and routing structures down the hierarchy, making
these top-level structures visible throughout the layout hierarchy.
The Unity Chip Planner hierarchical ECO feature enables designers
to incorporate changes throughout their design hierarchy rapidly
by simply loading the new netlist.
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RapiD FLOORPLAN PROTOTYPING

Tight design cycles rarely afford custom designers time to explore
different floorplans to find the best fit for the die area. The Unity
Chip Planner has a flexibile and easy- to- configure interface that
enable designers to explore different packages and to prototype
multiple floorplan topologies quickly to find the optimal use of the
die area allocated for the design.

BENEFITS
e Achieve design closure faster with the first and only top down
hierarchical floorplanner for custom design

e Explore options and implement floorplans rapidly with accurate area and
parasitic data

e (Obtain accurate parasitics for early simulation and static timing analysis

e Execute ECOs quickly and precisely

FEATURES
¢ Hierarchical and pseudo-hierarchical floorplanning for custom design
e Hierarchical area estimation, including custom digital and analog estimation
e Automatic block placement and softblock shaping
e Hierarchical automatic pin placement and sorting optimization
¢ Intelligent, router- aware pin placement for efficient top- level routing
e Complete hierarchical ECO solution
e “Push down” of power and signal net routing for visibility in lower layers
e Design partitioning
e |Interfaces to LEF/DEF, CDBA, OpenAccess®, Verilog®, SPICE,
CDL, .LIB and .SDC
SPECIFICATIONS/SYSTEM REQUIREMENTS
e Linux: x86 and x86_64
e Solaris: Sparc 64 and x86_64
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The Unity Chip planner flow toolbar guides designers through the floorplanning
process step by step

for more information, please go to our website at

www.pulsic.com or email us at sales@pulsic.com
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