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Is Your Design Implementation Ready?
Current Flow Challenges and proposed workflow
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Implementation Design Checks (IDC)

Flow & Applications

Enable Low Effort Logic Optimization Flow

Generate Optimized Register List

Generate RCA Debug for Optimized Registers

VC SpyGlass IDC Setup & Design Read

1. Fix the un-intended Register Optimizations  at RTL level

2. If some optimizations are intended after analyzing the root causes, pass on the information about analyzed 

registers from IDC to DC/FC RTR (optimized register) report to avoid duplicate analysis post synthesis



Implementation Design Checks (IDC)

• Users can pass on Optimized Registers Output from DC/FC  
(report_transformed_registers) directly to VC SpyGlass IDC so that VC 
SpyGlass can provide root causes for Synthesis Optimized Registers

Read DC/FC Output w.r.t Optimized Registers

Translate names

Generate RCA Debug for Optimized Registers

VC SpyGlass IDC Setup and Design Read



Implementation Design Checks

• Following apps are available
• 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



Debugging Optimized Register due to a Constant Source



Debugging Optimized Register due to a Another Opt Reg + Const Source

RHS register is optimized due to fan-in cone of LHS 

register by constant propagation
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Constant 0

Optimized Register due to Toggling Sources

RHS register is optimized due to toggling sources 

and LHS constant optimized registers
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Optimized Registers due to Blocked Fanout Path



Debugging Optimized Register & Preserve It
Key TDR Register Redundancy & Unintended 

Optimization Challenge

• Tool highlighted removal of Key TDR register from 

legacy RTL code, MSB bit redundant after RTL 

modification

• All 5 registers, including the redundant MSB, are 

part of the TDR chain, hence optimization is 

unintended which is caught by IDC at RTL level 

(shift left).

• TDR module is manually constructed and not 

subject to optimization

Preservation of TDR Module

• Maintain the current TDR chain length for stability

• Implement 'dont_touch' property on the register 

during synthesis

• Keep RTL unchanged to preserve TDR module 

integrity

Output [4:0] num_mrpr;

reg [4:0] num_mrpr; // Not reducing to [3:0]
                    // Output goes to TDR capture reg
 
always @(posedge clk) begin
   if (reset)            num_mrpr <=  5'h00;
   else if (condition_1) num_mrpr <= {1'b0, m_next_ptr};
   else if (condition_2) num_mrpr <= {1'b0, m_next_ptr};
end

Side Note: “Streamline RTL, Eliminate Redundancy” 

Code cleanup to avoid flags in ASIC flow is important,

  - code coverage

  - synthesis reports

Utilize expanded schematic & parallel Verdi window for walkthrough



Optimized Register (Chain of Unloaded Regs)



Optimized Registers Report
Constant Register sources and Optimization type  



Optimized Registers Report Contd…

For a chain of registers, only the 

relevant constant source is 

shown which is responsible for 

optimizing the whole chain



VC SpyGlass IDC vs DC/FC  

QoR Matching Summary using Comparison script

• Shift-left flow : QoR of VC SpyGlass IDC vs DC/FC :

• Constant register – 99.99%

• Unloaded register – 96.77%  

DC/FC Constant Register Report



Debug using 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 (Back-ref)



Design Design Size Run Time Optimized Registers

Design1 ~5M 40 mins 73,328

Design2 ~10M 1 hrs 91,109

Design3 ~12M 1.5 hrs 41,170

Design Results – Optimized Registers



Summary

• Traditional RTL Linting tools don’t report optimized registers & unused 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 & unused registers are identified late in the design cycles 
with no root-cause-analysis (RCA) to debug

• Shift-left Methodology using 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



Thank You


