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Agenda

• Introduction

• Implementation Design Checks (IDC) Early Analysis 

– Generate Optimized Register List by enabling Low Effort Implementation Flow 

• Implementation Design Checks (IDC) Sign-off Analysis

– Feed Optimized Registers List from High Effort Implementation Flow

• Results

• Summary
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Design Readiness for Implementation
Traditional Flow Challenges and Implemented Workflow

VC SpyGlass IDC
Implementation Design 

Checks

Fusion Compiler

RTL Designer

Impl. Engineer

RTL

SHIFT-LEFT and easy root cause analysis of register optimized 
during synthesis. Shorter TAT from months to days

No iteration due to unintentional register optimizations due to 
constant propagation or unloaded registers

Traditional

RTL

Synthesis

Potential unintended 
optimization of registers 

during synthesis

Netlist

Manual debug with 
limited information 
to find root causes 

&
Iterative process

Static Signoff

Impl. Engineer

Implemented

Finding root-cause for 100k-500k range of registers obvious 
Higher TAT months for root cause analysis

Multiple iterations between RTL & Synthesis teams
Ex. huge difference in area from one RTL drop to another

Waivers
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Implementation Design Checks (IDC) Early Analysis 
Generate Optimized Register List by Enabling Low Effort Implementation Flow 
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Implementation Design Checks (IDC) Early Analysis 
Generate Optimized Register List by enabling Low Effort Implementation Flow 

• Create Synopsys VC SpyGlass IDC Setup

• Enable low effort implementation tool flow

• Generated optimized register list due to constant 
propagation and unused register  output 

• Debug via tool generated root cause for optimized 
registers

• Fix RTL if needed, RTL Signoff along with Synthesis 
waivers  

Enable Low Effort Logic Optimization 
Flow

Generate Optimized Register List

Generate RCA Debug for Optimized 
Registers

Signoff with Synthesis Waivers

Synopsys VC SpyGlass IDC Analysis
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Implementation Design Checks Overview

• Following apps are developed in collaboration 
– DetectOptimizedConstRegister – Detects constant registers 

that get optimized during synthesis
– DetectOptimizedUnUsedRegister – Detects unloaded 

registers that get optimized during synthesis

• Report mechanism
• Report generated based on uniquified constant and non-

constant sources
• Optimized Registers can be bus merged through an option

Run script for IDC Early Analysis

Bus merging can be 
enabled /disabled using 
options
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Optimized Register Due to a Constant Source
RHS register is optimized due to fan-in cone of LHS 

register by constant propagation

LHS

RHS

Waveform Witness



SNUG SILICON VALLEY  2024 8

Constant 0

Optimized Register Due to Toggling Sources
RHS register is optimized due to toggling sources 

and LHS constant optimized registers
LHS

RHS
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Optimized Registers Due to Unused Registers 

Synopsys Confidential Information
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Optimized Registers  Report
Constant Register Sources and Optimization Type  
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FC Optimized register list – Summary
Constant 0 , Constant 1 and Unloaded 



SNUG SILICON VALLEY  2024 12

QoR Analysis of Synopsys VC SpyGlass IDC vs 
Synopsys Fusion Compiler Flows

• Shift-left flow : QoR of Synopsys VC SpyGlass 
IDC vs Synopsys FC :
• Constant register – 99.99%
• Unloaded register – 96.77%  

• In shift-left flow (Low effort implementation flow), 
Synopsys VC SpyGlass IDC maybe unable to 
generate RCA for some registers (< 5%) optimized 
in Synopsys FC

• In sign-off flow (High effort implementation flow), 
Synopsys VC SpyGlass IDC would generate RCA 
for those ~5% registers along with correlation 
reports

QoR Summary
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Implementation Design Checks Sign-off Flow
Feed Optimized Registers List from High Effort Implementation Flow
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Implementation Design Checks Sign-off Flow
Feed Optimized Registers List from High Effort Implementation Flow

• Run Implementation Flow

• Feed optimized register list from actual 
implementation flow

• Run Synopsys VC SpyGlass IDC Analysis

• Map registers from Implementation flow to RTL

• Debug via tool generated RCA for optimized registers

• Fix RTL if needed, Sign-off along with synthesis 
waivers

Generate Optimized Register List

Register Mapping

Signoff with Synthesis Waivers

Implementation Flow 

Synopsys VC SpyGlass IDC Analysis

Generate RCA Debug for 
Optimized Registers
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IDC Signoff Flow Scripts and Reports 

Run Script for IDC Sign-off Flow
Correlation reports 
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Debug Using Synopsys Verdi®

Synopsys Confidential Information

Violation Message reported in Verdi GUI 

Waveform for the violation with all non-const signals toggled

Schematic for the violation (with source and register info)

Violation source code
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Design Results
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Design Design Size Run Time (Hrs) Optimized Registers

Design1 ~13M 3.5hrs 173328

Design2 ~12M 5.5hrs 251170

Design3 ~24M 7hrs 172577

Design Results – Optimized Registers
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• Traditional RTL Linting tools don’t report optimized registers aligned with synthesis tools

• Multiple iterations between RTL Designers & Implementation Engineers to verify the correctness of register 
optimizations done by Synthesis tools
• Optimized registers are identified late in the design cycles with no root-cause-analysis (RCA) to debug

• Shift-left Methodology using Synopsys VC SpyGlass IDC to accurately identify optimized registers at the 
RTL stage with RCA debug capabilities

• User can find and fix the RTL leading to unintended optimization using incremental debug aided by 
waveform and schematic

• Next steps - Improve debugging and usability

Summary
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