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Highlights

Optimize the design
margin at a very early
stage of chip design

Reduce turnaround time
from several months to
several weeks

Zero re-spins due to
power, signal integrity or
package limitations

Seamless integration of
chip/package co-design
within one tool
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Description methodologies, thereby risking the project
Toshiba innovation now enables custom schedule and engineering re-design. This
System-on-Chip (SoC) customers to view a SignOff, termed virtual model Signoff, allows
Virtual Prototype long before design start. ~ for a more confident place and route of the

The Toshiba modern ASIC Virtual design and a DFM assured tape out.
Prototyping system allows for the After customer netlist and constraints are
concurrent co-design of a chip, package provided to a Toshiba design center, Toshiba
and system. By using the Toshiba delivers a virtual prototype model and signoff
chip/package/system co-development in Phase 1 followed by a DFM assured

methodology, designers can optimize their  phase 2 of place and route GDSII data to the
ASICs for cost and performance, shorten  factory. A typical 10-week design flow for 65

development turnaround time and nm and 90 nm designs includes the following
dramatically increase the likelihood of a steps:

successful design in first pass silicon ) )
compared to less sophisticated methods of Phase 1: First 5 weeks after design start

co-design. < View die/package virtual prototype
This Virtual Prototyping System and * Signal integrity check

verification tool enables an accurate * IR drop check

assessment of the ASIC early on in the » Pad I/O placement and verification
pipe-cleaning phase of the ASIC design. * DFM checked

Typically, such designs are done in e Extracted SPICE/IBIS model from this

sequential fashion and inadequate margins prototype
are used by designers using “rule of thumb” « Virtual model signoff

e ESD verification
Virtual Model Optimization

A typical iteration of a Phase 1
signoff is depicted in this flow.

Study

Virtwal Model Sigrmall
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: Next 5.-weeks. tions by checking silicon and package

“Some of the key steps of Phase 2 include: integrity using a proven EDA toolset. In this

signoff flow the package/device models and
constraint information are read in from
industry-standard third-party tools. The flow
checks for the signal, IR, power and thermal
integrity, in addition to ESD signoff,
routability and bondability of the chosen
package. This signoff is achieved within
weeks of design start thereby eliminating
many potential risks downstream. The
signoff system includes these eight key

In essence, the Virtual Prototyping model ~ Subsystems:
signoff validates your design specifica-

e Chip P&R DRC

e SSO noise

* Real package design

 Static dynamic IR drop verification
e ESD verification

e Power integrity

e System level signal integrity

¢ SPICE model extraction

Implementation and Signoff

Toshiba has adopted
advanced third-party EDA
tools for the implementation
and signoff for co-design.
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* The information contained herein is subject to change without notice.

* The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA for any
infringements of patents or other rights of the third parties which may result from its use. No license is granted by implication or otherwise under any patent or
patent rights of TOSHIBA or others.

* TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction or fail due
to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the
standards of safety in making a safe design for the entire system, and to avoid situation in which a malfunction or failure of such TOSHIBA products could cause
loss of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating
ranges as set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling
Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc.

* The Toshiba products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office equipment,
measuring equipment, industrial robotics, domestic appliances, etc.). These Toshiba products are neither intended nor warranted for usage in equipment that
requires extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended Usage”).
Unintended Usage include atomic energy control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
combustion control instruments, medical instruments, all types of safety devices, etc. Unintended Usage of Toshiba products listed in this document shall be
made at the customer's own risk.

* The products described in this document may include products subject to foreign exchange and foreign trade laws.

* The products contained herein may also be controlled under the U.S. Export Administration Regulations and/or subject to the approval of the U.S. Department of
Commerce or U.S. Department of State prior to export. Any export or re-export, directly or indirectly in contravention of any of the applicable export laws and
regulations, is hereby prohibited.
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