2024

DESIGN AND VERIFICATION™

DVLCON

CONFERENCE AND EXHIBITION

RTL Transformation Methods to
Achieve Order of Magnitude TAT

Improvement in VLSI Design

Ashfaq Khan, Shuhui Lin, Dan Standring, Adam Cajiao
Campos, Soowan Suh, Satish Venkatesan

Intel Corporation, USA

accellera

SYSTEMS INITIATIVE

MARCH 4-7, 2024

INTRODUCTION UPFRONT CONSIDERATIONS AND MAJOR APPLICATIONS

» Upfront considerations
» Repetitive work with simple spec

With the advancements in the EDA tools, many RTL design
activities can now be performed in the form of automated RTL

transformation! -
Transformation = Vendor
Engine Tool

RTL | RTU
(input) (output)

High-level Low-level
APIs APls

User Spec
Sample High-level API calls:
* Isolate all outputs of Block_X to O using Signal_X as Active-Low
Enable
Sample Low-level API calls:
* Load design
* Move block_X from hierarchy_X to hierarchy_Y
* Save design

Spec-based automated RTL Transformation

APPLICATION EXAMPLES

Pseudo spec:

From: Mod_1

:| FT Mod — To: Mod_3
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Feedthrough insertion

Pseudo spec:

lectation Output hierarchy: SoC
Module Origin: [ partition_1 ]
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— " Exception: [ outO ]
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Fuse Isolation insertion

CONCLUSIONS

RTL transformation results in a paradigm shift in the entire
design process, resulting in order of magnitude TAT
improvements.

The EDA industry is at a point where these methods can be
scaled to many designs to yield similar improvements.

Some of the major remaining challenges include handling
latch-on content, collaterals that accompany RTL and a need
to remain up to date as the RTL changes and matures, e.g.,
UPF.

Consuming RTL content from various sources and generating
add-ons to RTL (e.g., post-processing needed to add any ifdef
statement in RTL) is also a challenge that sometimes require

ad hoc efforts on the users’ part.

» Maturity of the underlying tool
» In-house development of high-level APIs
» Validation of tool-generated RTL

» Major applications
» Hierarchy Restructuring
» Feedthrough and Tie-off Insertion
> Clock/Reset Re-distribution
» Topology Restructuring
» Fuse Isolation Insertion

RESULTS

Presented methods were deployed for production use in the
development of the latest two generations of Visual
Computing segment products of our company

For most of the activities, the TAT reduction was generally
over 10x. There was also corresponding reduction in NRE cost,
which are not reported here.

Examples of TAT reduction due to automated RTL transformation
in a production VLSI design

TAT Reduction
Hierarchy Restructuring 4-6 Weeks
Feedthrough and Tie-off Insertion 5-7 Weeks
Fuse Isolation Insertion 2-3 Weeks

RTL Transformation
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