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Challenges and Motivation
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Challenges and Motivation
Calculating point to point resistance

BUMP ESD

FUSEBOX-2

Mesh structure 

of PG rails
Mesh structure 

of PG rails

Pin vdda_1p8, 

dvss, vssa

Pin VDD VSS 

VQPS

Pin pad

Pin VDD 

VSS VQPS
Pin VDD VSS 

VQPS

Pin VDD VSS 

VQPS

FUSEBOX-1

FUSEBOX-0

FUSEBOX-3

ESD Protection Circuit

• ESD can generate high peak 

voltage and current which can 

damage the IC.

• ESD protection offers less 

resistive path to these high 

currents.

• Manual parasitic calculation of mesh 

structures like PG rails can be challenging

• Inaccurate calculations of parasitics can lead 

to design failure
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Challenges and Motivation

Analyzing opens and shorts:

• Opens and shorts in a design can 

cause critical issues to a design.

• These errors need to be analyzed 

to ensure the functionality, 

performance, and reliability of a 

design. 

• Debugging shorts and opens can 

be challenging without proper 

annotation.
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Challenges and Motivation

Identifying high resistance points

• With some conventional approaches, designers can only obtain RC values of 

specific pins required rather than a general analysis.

• Having all point-to-point resistance values of all pins in a design helps in 

identifying points with unusually high resistance and the dominant layer.

Net P2P Resistance vs. Capacitance Net Elmore Delay vs. Capacitance

High Res Nets 
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Proposed Approach
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Conventional vs Proposed Approach

Conventional Approach

Run StarRC

Grep the net name and connections from spef

Create a config file with the list of pins for which P2P 

resistance needed

Run compare_parasitics with net_config option

Analyse the p2p.rpt generated 

Run StarRC 
(PARASITIC_EXPLORER_ENABLE_ANALYSIS: YES)

Launch starrc_shell

Query parasitics

Proposed Approach

X

X

3X

X

2X

X

6X 3X

Productivity Boost

2X
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Parasitic Explorer
Introduction
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Parasitic Explorer - Introduction

TCL based 

Analysis

Graphical 

Parasitic 

Annotation

Opens & 

Shorts 

Debug

StarRC

NDM/LEF-DEF ICV

GPD (multi-corner)

Parasitic Explorer

• Advanced Parasitic Analysis environment 

for Gate and Transistor level flow

• Supports the core Tcl language with 

Synopsys Tcl extensions

• Graphical environment for Parasitic 

Annotation and opens and Shorts debug

• Easy to setup: No PDK is required

• Invoked through the command 

‘starrc_shell’ 

• Available in pt_shell as well
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Scope of using Parasitic Explorer

Interactive Design Analysis and Exploration

Path 
Based 

Analysis

Net 
Based 

Analysis

Corner 
Based 

Analysis

Design 
Debug

• Dominant layer in a timing path

• Identify nets contributing higher RC on a path

• Net with dominating RC on a timing path

• Worst aggressor on a net in timing path

• Average aggressor on a net in timing path

• Layer wise length distribution of a net

• Identify nets routed on top metal layers

• Total Cap, Ground Cap, Resistance 

report

• Report width/layer of all resistor 

segments of a net

• Point to point equivalent resistance 

between driver and receiver

• Identify shortest resistive path on a net

• List all non-physical resistors for EM

• Capacitance variation between specific corners

• Resistance variation between specific corners

• Annotate design with RC to visualize 

RC topology

• Get bounding box of a net to know its 

location

• Traverse opens and shorts thru error 

browser for dirty designs
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Design Under Test
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Design Under Test

Design A

Instance count: 1.2M

16nm/10M

Metal track: 7.5T

Design B

Instance count: 8.9M

5nm/13M



SNUG INDIA  2024 15

Why Parasitic Explorer?

Point-to-point RC values

• Query all the pin-to-pin 

resistance values for a given 

net with a single command.

• P2P resistance between any 

two nodes can be directly 

calculated.

• Individual RC values and 

percentage contribution of 

each metal layer can be 

calculated for a given path.

• Query RC dominant layer in 

the path.

Layer-wise contribution of RC

Ease of Debuggability

Accurate Results

Faster Signoff

Designer’s Productivity Boost
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Parasitic Explorer Flow and Methodology
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Parasitic Explorer Command Based Setup

StarRC Run

starrc_shell

Link Current Design from GPD

source <GPD_DIR>/starrc_shell_init.tcl

PARASITIC_EXPLORER_ENABLE_ANALYSIS: YES

Parasitic 

Collection
get_ground_capacitor

 get_coupling_capacitor

 get_resistors

Reporting

report_ground_capacitor

 report_coupling_capacitor

 report_resistors

GPD Config

get_gpd_config

 set_gpd_config

 report_gpd_config

StarRC Run

starrc_shell

Error Debug in PE GUI

source <GPD_DIR>/starrc_shell_init.tcl

PARASITIC_EXPLORER_ENABLE_ANALYSIS: YES

Link Current Design from GPD
source <GPD_DIR>/starrc_shell_error_summary_view.tcl

Shorts and Opens Debug

TCL BASED 

COMMAND FLOW

GUI BASED 

SUMMARY FLOW
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Results
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report_rc_componets report_point_to_point_resistance

get_point_to_point_resistance

Results

report_dominant_layer_in_path
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report_coupling_capacitors

report_p2p_per_layer

Results
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Results

Comparing Conventional vs Proposed Approach

P2P resistance obtained with proposed approach

P2P resistance obtained with conventional approach

Accurate results obtained with 2X efficiency when using the proposed approach
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Results
Visualization of Opens and Shorts

Summary view of Opens and Shorts

Highlighted Open using Error Browser

Highlighted Shorts using Error Browser

Analyzing Short on M7
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Unique features
RC Scaler

1.     Use Parasitic Explorer commands to scale parasitics. 
starrc_shell> scale_parasitics –config 

config_file

2.      Use Parasitic Explorer commands to write out scaled GPD. 
starrc_shell> write_parasitics -pe -format 

gpd test.gpd

• RC Scaling is done in PE environment

• Enables what-if analysis

• without re-running extraction or 

changing design

• to reduce IR drop fix iterations

• while design porting

• RC Scale factor is supported for:

• Specified NETs

• Specified P2P pairs

• Specified layers

Config_file:

-net_list <net name> -res_factor <res_factor> -cc_factor <cc_factor> -gc_factor 

<gc_factor>

-net_list <net name> -res_factor <res_factor2> -cc_factor <cc_factor2> -gc_factor 

<gc_factor2>

-net_list <net name> -from <pin/port/node name> -to <pin/port/node name> -res_factor 

<res_factor>  -cc_factor <cc_factor> -gc_factor <gc_factor>

-layer <layer name> -res_factor <res_factor> -cc_factor <cc_factor> -gc_factor 

<gc_factor>

-net_list <net name> -layer <layer name> -res_factor <res_factor> -cc_factor <cc_factor> 

-gc_factor <gc_factor>



SNUG INDIA  2024 24

Unique Features
starrc_gpd_read_opens_shorts

Usage:
 starrc_gpd_read_opens_shorts # Read Opens/Short errors from StarRC, convert to a binary file which can be loaded in non-GUI or GUI Layout->View->Error Browser

   -gpd gpdDir                       (GPD directory for the design)

   [-error_file errorFile]          (File name that stores the error database (default starrc_openshort.err))

   [-window window]             (Window (bounding box) for which open or short to be displayed)

   [-type type]                         (Type of violation: open/short/all (default)))

   [-limit limit]                          (Total number of errors to be shown for each type)

   [-add_gui_selection]          (Highlight the affected net(s) in the GUI)

   [-add_net_attributes addNetPar]        (Add attributes to net (append, replace (default)))

   [-nets nets]            (List of net names for which open/shorts are to be shown)

   [-summary_view]         (Brief visualization of all errors)

   [-warning_limit warning_limit] (Total number of warnings to be shown for each type)

   [-short_types short_types]  (List of space-separated short types (net unselectable power fill-blockage nonselected skip_cell fill blockage) for which shorts are to be shown)

• Multiple error reports can be dumped and loaded in layout view for analysis 

• Specific areas in the design can be selected for debugging
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Conclusion and Future Scope
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Conclusion

Timing Path Debug

• Ct, Cc and P2P query

• Dominant layer in path

Open & Short Debug

• Error Browser

• Annotated Database

Analog IP Integration

• P2P query for custom 
routes

pt_shell integration

Parasitic 
Explorer

• Getting accurate P2P resistance values is 

critical when doing custom routing for 

integration of analog IPs, matching RC specs 

with respect to IP Integration guidelines

• Large RC parasitics can also lead to timing 

violations in critical path.

• Design complexity ↑ → Debugging Time ↑

• Achieved 2x productivity boost in addressing 

critical signoff issues

• Consequently, PE expedites design closures 

and enhances the turnaround time (TAT) of 

the overall design cycle
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Future Scope

• Parasitic Explorer can be used to do early estimation of timing violations by 

looking into the parasitic profile of the design. 

• RC Scalar can be used to do what-if analysis of parasitics before moving to 

newer technology nodes.
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