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Design Environment in Toshiba

Verilog Netlist,
Timing Constraints
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Verifications

\

STA

p 2V L sl B B B S R B LB B

-=
=
Z
’ | ‘

I

IR-Drop

l

DRC/LVS/
ERC

I

st ik

TOSHIBA

Leading Innovation >>>

Copyright © 2008 TOSHIBA Corporation, All Rights Reserved 2008/6/16 4



Orion Design Kit Roadmap

Variation Aware, \
Design Intent

Advanced Technology i
Driver \ /

\ Distributed

Optimization

Major Platform,

ASIC Deployment

\ UPF Flow,

Power Driven,
LOCV,

ICC Migration
for general use \

ICC Ramp up
for ASSP \

Signoff_driven

Hierarchical ILM Flow,
65nm,

Partial Power Shutdown,
130nm

Prototyping,

Multi-Mode/Multi-Corner | |DFM aware routing
Optimization,

Multi-Vth,
Integrated Clock Gating
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Overview of Design Target

@ Multi-media Engine for Mobile Phone
v High performance 3D graphics

v" Audio/Video processing
v LCD controller

B Chip-on-chip DRAM (SiP) Logic Chip
v Variable memory size by ! :
sl BRA sie. Hierarchical Block
® 6M Gates of random logic
B 90nm technology ch DI
~OTT= R
= 180MHz TP-OTT=CIT DIRAIVI
DRAM
Chip-on-chip DRAM
Logic Chi L
DRAM
Chip-on-chip DRAM — r — —
»Stacked inside a package
»Connected by solder bump array.
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Challenges of Implementation (1/2)

® Modeling of DRAM [Chip-on:chip DRAM

— Representing as a macro cell
correspond to i/f 1/0 block.

— Characterizing timing as ETM
model by PrimeTime.

i/f 1/0

M Layout Constraint

— Limited routing resource under
bump PAD area.

-
=
-—
=
-—
-_—
-—
-
Pr|m|t|ve Cell [pIzZ:\V/Rigl(eM Primitive Cell | Primitive Cell
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Challenges of Implementation (2/2)

B Multiple power domains for shutdown
v" 4 Power domains are in a power domain

v Nested power domain Is
: . . i . [BLK2]
B Automatic ISO cells insertion P 34 Macro Cells
. ) : Dot 1.02Mgate
M Hierarchical design methodology u (TOP]
v 4 |LMs on Top 4 Macro Cells
: .06Mgate(Always ON+PWCONT)
v L-shaped Blocks FUSE>:
® Multiple-Mode -
v Concurrent MC/MM Optimization [BLK3] 2 o0 Macro gfls

85 Macro Cells |:z  0.98Mgate
1.17Mgate o

Boundary buffer

Block boundary

DDR I/F AREA

ISO
...... i Always
------ TOP BLK3 BLK2 BLK4 BLK1 DRAM
placed close ON
boundary Model ON ON ON ON ON ON ON
Mode2 ON ON ON OFF OFF OFF ON
To Separate Block and Top Mode3 ON ON OFF ON OFF OFF ON
Mode4 ON OFF OFF OFF OFF OFF OFF
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Hierarchical-ILM Flow in IC Compller

MEach power domain corresponds to hierarchical block.
MBlocks are characterized physical ILM and fabricated on Top.

4 (SDC [ Netiist ][ DEF |
FIoorpFanning
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v Modeling
Uncommit |CEL/FRAM/ILM} !
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Concurrent Hierarchical DeS|gn Prototyplng
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Concurrent Design of Top and Blocks

B Physical and timing modeling capability realizes
concurrent feasibility exploration.

ICC Top-level ICC Block-level
Implementation post-placed ILM Implementation

post-CTS ILM

Load TOP & ILM | | post-psyn_opt ILM d Block
I [F=od : post-routed ILM JEectlisd ccasive §
I v : I v [
| [Replace CEL wt FRAM : | Place_opt I
| 2 : | I
I'| Place_opton ILM | Ir ____________ HL b |
| FRAM ILM Model | Clock_opt
I ¥ i' | Model generation generation 4J-|I I

Clock_optonILM | | "= — — — — — — — — — = - 4 '
| . 4 1 & |
| I | oute_opt

Route_opton ILM | | v :
| 3 : | I
I o I Chip Finishing [
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Design TAT Improvement

B Concurrent hierarchical design methodology reduced
total design TAT by 40%.
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Summary and Expectation to Synopsys

M |[C Compiler has been widely deployed at Toshiba since 2007
v We had over 30 tapeouts in 2007.

M Toshiba’s Orion design kit supports a full IC Compiler design

methodology, including a hierarchical, and power shutdown.

B We significantly reduced design TAT on Mobile Multi-Media

application by using concurrent hierarchical design methodology.

B We are continuing successful collaboration with Synopsys

Including several 45nm design projects now.

B We would like to see further TAT improvement and even tighter

correlation among IC Compiler, STAR-RCXT, and PrimeTime-SI.
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