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1. Introduction 

Library Metric is an advanced EDA tool designed for efficient analysis and comparison 

of standard cell timing libraries. It offers powerful features for extracting critical metrics, 

facilitating interactive queries, and performing batch comparisons and trend analyses across 

multiple PVT corners and device conditions. 

2. Core Features 

⚫ Regression mode extraction of important metrics from hundreds of standard cell timing 

libraries 

⚫ Consolidated database for convenient interactive querying 

⚫ Batch execution of comparisons and trend analyses across multiple cells 

⚫ Intuitive graphical user interface for easy navigation and visualization 

3. Getting Started 

3.1. Loading Data 

Before performing Lib to metric, you need to select the lib file to be used as the basegate 

for generating the INFO file. Then need to convert and merge multiple PVT library files. To 

begin using Library Metric, you need to load your standard cell timing library data. 

1. Create INFO.json File: 

⚫ Click on "Tool" in the top menu, then select "Create IFNO file" from the dropdown 

menu. 

⚫ Select the lib file to be used as the basegate for generating the INFO file. 

Attention: It is crucial to use libraries containing both NAND and DF for generating 

the INFO file. 

2. Convert and Merge Multiple PVT Library Files: 

⚫ Click on "Tool" in the top menu, then select "Lib to Metric" from the dropdown 

menu. 
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⚫ Select the INFO.json file to obtain the reference parameters. 

⚫ Select the library files that you want to convert and merge. 

3. Loading Data: 

⚫ Click on "File" in the top menu, then select "Load Metric" from the dropdown menu. 

⚫ Select the appropriate file(s) in the file dialog. Library will update to display the 

imported information, as illustrated in Fig. 1. 

 

 

Fig. 1 Library display imported Metric information.  

3.2. User Interface Overview 

This section will sequentially introduce the basic operations for data selection within 

each of the four main panels of the main window. 

⚫ Library Panel: 

Displays PVT (Process, Voltage, Temperature) conditions, devices, functions, and cells. 

⚫ Option Panel: 

Allows you to set specific parameters for analysis. 

⚫ Metric Panel: 

Shows various analysis results and visualizations. 

⚫ Console Panel: 

Provides a Python console for advanced operations. 
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3.3. Basic operations 

The main window is divided into several panels, as illustrated in Fig. 2: 

⚫ Library Panel: 

In the Library panel, you can perform single selection using "left click" on PVT, Device, 

Function, or Cell. Additionally, multi-selection is supported using "Ctrl + left click", 

"Shift + left click", or "dragging". After making a selection, "right click" on a column 

or row and select "Apply Filter" to lock in the selected items. 

⚫ Option Panel: 

In the Option panel, users can enter the desired PVT and cell name in the PVT and Cell 

text boxes. For other specific parameters (e.g., the target delay for Delay Insertion), 

they can be entered in the corresponding text box in the Option panel. Once the inputs 

are complete, left click "Commit" to proceed. 

⚫ Metric Panel: 

In the Metric panel, for PPA, Timing Balance, Timing Constraint, and Delay Insertion, 

users can "left click" on points of interest to further inspect snapshots of the 

corresponding cell metrics. In the Cell Metric section, columns or rows can be selected 

using "Ctrl + left click", "Shift + left click", or "dragging". By "right clicking" on a 

column or row, users can "left click" on the 2D, 3D, or group options to conduct further 

analysis. 

⚫ Console Panel: 

Provides a Python console for advanced operations. 
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Fig. 2 libMetricTM main window. 
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4. Performing Analysis 

4.1. PPA (Power, Performance, Area) Analysis 

1. Select PVT, Device, Function and Cell: 

⚫ In the Library Panel, choose the PVT, Device, Function and Cells you wish to 

analyze. 

2. Access the PPA Tab: 

⚫ Navigate to the "PPA" tab located within the Metric Panel to initiate the analysis. 

3. Adjust Parameters: 

⚫ If necessary, modify the constraint parameters in the Option Panel to refine your 

analysis according to specific criteria. 

4. Generate Results: 

⚫ Click the "Commit <PPA>" button to execute the plot analysis, which will produce 

the analysis results for review. 

 

Fig. 3 PPA Analysis (for example). 
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4.2. Timing Balance Analysis 

1. Select PVT, Device, Function and Cell: 

⚫ In the Library Panel, choose the PVT, Device, Function and Cells you wish to 

analyze. 

2. Access the Timing Balance Tab: 

⚫ Navigate to the "Timing Balance" tab located within the Metric Panel to initiate the 

analysis. 

3. Adjust Parameters: 

⚫ If necessary, modify the constraint parameters in the Option Panel to refine your 

analysis according to specific criteria. 

4. Generate Results: 

⚫ Click the " Commit <Timing Balance>" button to execute the plot analysis, which 

will produce the analysis results for review. 

 

Fig. 4 Timing Balance Analysis (for example). 
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4.3. Timing Constraint Analysis 

1. Select PVT, Device, Function and Cell: 

⚫ In the Library Panel, choose the PVT, Device, Function and Cells you wish to 

analyze. 

2. Access the Timing Constraint Tab: 

⚫ Navigate to the "Timing Constraint" tab located within the Metric Panel to initiate 

the analysis. 

3. Adjust Parameters: 

⚫ If necessary, modify the constraint parameters in the Option Panel to refine your 

analysis according to specific criteria. 

4. Generate Results: 

⚫ Click the " Commit <Timing Constraint>" button to execute the plot analysis, 

which will produce the analysis results for review. 

 

Fig. 5 Timing Constraint Analysis (for example). 
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4.4. Delay Insertion Analysis 

1. Select PVT, Device, Function and Cell: 

⚫ In the Library Panel, choose the PVT, Device, Function and Cells you wish to 

analyze. 

2. Access the Delay Insertion Tab 

⚫ Navigate to the "Delay Insertion" tab located within the Metric Panel to initiate the 

analysis. 

3. Adjust Parameters: 

⚫ If necessary, modify the constraint parameters in the Option Panel to refine your 

analysis according to specific criteria. 

4. Generate Results: 

⚫ Click the " Commit <Delay Insertion>" button to execute the Delay analysis, which 

will produce the analysis results for review. 

 

Fig. 6 Delay Insertion Analysis (for example). 
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4.5. Cell Metric Analysis 

1. Select PVT, Device, Function and Cell: 

⚫ In the Library Panel, choose the PVT, Device, Function and Cells you wish to 

analyze. 

2. Access the Cell Metric Tab: 

⚫ Navigate to the "Cell Metric" tab located within the Metric Panel to initiate the 

analysis. 

3. Adjust Parameters: 

⚫ If necessary, modify the constraint parameters in the Option Panel to refine your 

analysis according to specific criteria. 

4. Show the Metric: 

⚫ Click the "Commit <Cell Metric>" button to execute the Metric, which will produce 

the metric results for review. 

5. Generate Results: 

⚫ Use right-click options on the grid for additional visualization options. 

 

Fig. 7 Show the metric (for example). 
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5. Advanced Application 

The Console Panel provides a Python interface for advanced operations. The following 

will introduce the main usage and features of the Console. 

5.1. Execute custom scripts for specialized analyses 

Example Code: 

 

 

Fig. 8 Delay Insertion Analysis (for example). 

 

 

 

 

 

 

batchDelayInsertion(dtco.df,cellL=['cell_name_1','cell_name_2','cell_name_3','cell_n
ame_4','cell_name_5'],pvtL=[('FFG',0.43,25,'cbest'),('FFG',0.43,85,'cbest'),('SSG',0
.45,25,'cworst')],xy=dtco.param['xy'],xyrange=dtco.param['xyrange'],weight=0.8,targe
tD=100) 



libMetric™           User Guide 

12 

 

5.2. Data Augmentation 

User can define new features in console panel, as follows: 

 

 

Fig. 9 Data Augmentation (for example). 
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5.3. Custom Analysis 

Users can perform data analysis in the Console Panel using Python code based on their 

specific needs, enabling analysis methods beyond the provided APIs. For example, as 

shown in Fig. 10, the trends of power and performance versus gate length across different 

PVT conditions are illustrated. 

 

 

Fig. 10 Custom Analysis (Power vs Performance). 
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6. API Introduction 

This chapter provides an in-depth introduction to the core API functions used for data 

analysis. These functions are designed to handle Library data merging, Cell information 

comparison, and data visualization, offering a flexible and efficient data processing 

framework. Each API is optimized to ensure low time complexity and high computational 

efficiency when processing large datasets. Additionally, the Lib Metric Extraction & Merge 

function allows for data extraction from Libraries under different PVT conditions, enabling 

interactive analysis and providing a more streamlined and convenient comprehensive 

evaluation. Below is a detailed explanation of each API's primary use and its application 

scenarios: 

• Data Extraction and Merge API: Supports importing Libraries in various formats 

(including .lib, .json) and offers feature extraction and merging capabilities. This API 

is ideal for integrating Library data under multiple PVT conditions for further analysis. 

• Data Visualization API: Provides various graphical rendering options such as 2D 

and 3D scatter plots, multiple line charts, and more. Users can make Cell selection 

decisions based on the visualization content. 

• Statistical Analysis API: Equipped with a variety of algorithmic analysis methods, it 

allows users to configure parameters according to their specific needs, making it 

suitable for algorithmic ranking of numerous Cells. 

• Cross-PVT Analysis API: This specialized API enables interactive comparison of 

multiple Cells under different PVT conditions. It helps users assess the performance 

trend of Cells under dynamic PVT conditions, aiding in design-related Cell selection 

decisions. 
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6.1. plot_cell_lsc_surface 

Purpose: Visualize metric surface trends at the cell level. 

Visualization Types: 3D surface plots. 

Comparison: Allows users to intuitively compare the impact of transition and load on delay 

across multiple PVTs. 

Parameters: 

Parameter Type Default Description 
df DataFrame Required Metric dataframe indexed with (cell,P,V,T) 

cell str Required 
The target cell name for capturing the timing 

metric. 

pvt tuple Required 
Input PVT information as needed (supports 

multiple PVTs). 

regex str 'cell' Regular expression used for timing arc filtering. 

xy tuple From INFO.json 
The number of columns in the subplot grid. 

Determines the arrangement of wafer plots. 

xyrange Str From INFO.json 

Referenced index range for LS surface regression,  

(load,tran) for delay, transition & power, 

(clock,data) for constraint. 

 

Example Code: 

 

 

 

 

 

 

 

 

plot_cell_lsc_surface(dtco.df,cell='cell_name_1',pvt=('FFG',0.43,25,'cbest'),regex='cell_'
,xy=dtco.param['xy'],xyrange=dtco.param['xyrange']) 
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6.2. cellMetricConstraint 

Purpose: Interpolates cell metrics using Least Squares (LS) regression for a given (load, 

tran) condition, providing insight into the impact of different conditions on delay, transition, 

and power metrics. 

Visualization Types: Generates customized plots to visualize metric surface trends for 

specific cells under multiple conditions. 

Comparison: Allows users to intuitively compare the influence of transition and load on delay 

across different PVTs. It also supports the visualization of constraint-based metrics such as 

clock and data timing arcs. 

Data Filtering: Filters timing arcs using regular expressions to ensure only relevant data 

points are included for analysis. This optimizes regression accuracy and visualization clarity. 

Parameters: 

Parameter Type Default Description 

dt Pandas.DataFrame 
Required DataFrame containing cell metrics indexed by 

(cell, P, V, T). 

cell str Required Name of the target cell for metric extraction 

pvt tuple 
Required Tuple representing the Process, Voltage, and 

Temperature conditions 

xy tuple From INFO.json (load, tran) condition for interpolation 

xyrange tuple From INFO.json 
Range of (load, tran) values for surface 
regression 

figsize tuple (8,6) Plot size (width, height) for visualization 

 

Example Code: 

 

 

 

 

 

cellMetricConstraint(dtco.df,cell='cell_name_1',pvt=('FFG',0.43,25,'cbest'),xy=dtco.param[
'xy'],xyrange=dtco.param['xyrange'],figsize=(8,6)) 
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6.3. batchMetricPPA 

Purpose: Evaluates the Performance, Power, and Area (PPA) metrics for a batch of selected 

cells using extracted metric values from the input DataFrame. This function enables users 

to compare PPA across multiple cells and PVT corners for design optimization. 

Visualization Types: Generates comparative visualizations to show metric trends across 

different PVT conditions for multiple cells, highlighting performance variations under various 

(load, tran) conditions. 

Comparison: Facilitates cross-probing of cells across multiple PVT corners to evaluate how 

each cell’s metrics (performance, power, area) respond to changing conditions. Users can 

assess design trade-offs efficiently through visual trends. 

Data Filtering: Utilizes referenced (load, tran) index ranges to refine the surface regression 

analysis. The results focus on specific cross-probing scenarios, enabling targeted PPA 

evaluations. 

Parameters: 

Parameter Type Default Description 

dt Pandas.DataFrame 
Required DataFrame containing cell metrics indexed by 

(cell, P, V, T). 

cellL list[str] Required List of cells for PPA evaluation 

pvtL list[tuple] Required List of tuples representing PVT corners 

xy tuple From INFO.json (load, tran) condition for cross-probing 

xyrange tuple From INFO.json 
Range of (load, tran) values for surface 
regression 

figsize tuple (10,6) Plot size (width, height) for visualization 

 

Example Code: 

 

 

 

 

batchMetricPPA(dtco.df,cellL=['cell_name_1','cell_name_2','cell_name_3'],pvtL=[('FFG',0.43
,25,'cbest'),('FFG',0.43,85,'cbest'),('SSG',0.45,25,'cworst')],xy=dtco.param['xy'],xyrange
=dtco.param['xyrange']) 
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6.4. batchMetricTimingBalance 

Purpose: Evaluates the timing imbalance for multiple cells under specified PVT conditions 

and (load, tran) parameters. This function leverages Least Squares (LS) regression to 

interpolate timing metrics, allowing users to identify transition or delay imbalances across 

different operating conditions. 

Visualization Types: Generates comparative visualizations highlighting timing imbalance 

trends under various (load, tran) conditions. Supports both delay and transition 

visualizations to offer insights into how different cells behave under dynamic loads. 

Comparison: Allows users to assess the balance between transition and delay across 

multiple cells and PVT corners, helping designers make more informed decisions about 

timing optimizations. 

Data Filtering: Utilizes the ctype parameter to select the relevant metric type: 'cell' for delay 

or 'tran' for transition. This ensures that the analysis focuses only on the desired 

performance aspect. 

Parameters: 

Parameter Type Default Description 

dt Pandas.DataFrame 
Required DataFrame containing cell metrics indexed by 

(cell, P, V, T). 

cellL list[str] Required List of cells for timing imbalance evaluation 

pvtL list[tuple] Required List of tuples representing PVT corners 

xy tuple From INFO.json (load, tran) condition for interpolation 

xyrange tuple From INFO.json Range of (load, tran) values for LS regression 

ctype str 'tran' Metric type: 'cell' for delay, 'tran' for transition 

figsize tuple (8,6) Plot size (width, height) for visualization 

 

Example Code: 

 

 

 

batchMetricTimingBalance(dtco.df,cellL=['cell_name_1','cell_name_2','cell_name_3'],pvtL=[(
'FFG',0.43,25,'cbest'),('FFG',0.43,85,'cbest'),('SSG',0.45,25,'cworst')],xy=dtco.param['xy
'],xyrange=dtco.param['xyrange']) 
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6.5. batchMetricConstraint 

Purpose: Evaluates cell constraint metrics for multiple cells using Least Squares (LS) 

regression based on (clock, data) conditions. This function helps designers assess how 

timing constraints vary across different PVT corners and conditions, aiding in the 

optimization of design constraints. 

Visualization Types: Generates visualizations of constraint metrics, including clock vs. data 

trends, to provide a comprehensive view of constraint behavior under multiple conditions. 

Comparison: Allows users to compare constraint metrics across multiple cells and PVT 

corners, providing insights into how cells respond to clock and data variations. This 

comparison ensures that designs meet timing requirements under various scenarios. 

Data Filtering: Filters timing arcs using regular expressions to ensure only relevant data 

points are included for analysis. This optimizes regression accuracy and visualization clarity. 

Parameters: 

Parameter Type Default Description 

dt Pandas.DataFrame 
Required DataFrame containing cell metrics indexed by 

(cell, P, V, T). 

cellL list[str] Required List of cells for timing imbalance evaluation 

pvtL list[tuple] Required List of tuples representing PVT corners 

xy tuple From INFO.json (clock, data) condition for interpolation 

xyrange tuple From INFO.json Range of (clock, data) values for LS regression 

interp bool 
True Flag to toggle between LS regression (True) or 

direct metric values (False) 

figsize tuple (10,6) Plot size (width, height) for visualization 

 

Example Code: 

 

 

 

 

batchMetricConstraint(dtco.df,cellL=['cell_name_1','cell_name_2','cell_name_3'],pvtL=[('FF
G',0.43,25,'cbest'),('FFG',0.43,85,'cbest'),('SSG',0.45,25,'cworst')],xy=dtco.param['xy'],
xyrange=dtco.param['xyrange']) 



libMetric™           User Guide 

20 

 

6.6. batchDelayInsertion 

Purpose: Calculates the required cell stages and associated penalties (such as area usage 

and setup margin) to achieve a specified target delay. This function helps designers select 

appropriate cells and evaluate trade-offs for achieving timing closure across PVT conditions. 

Visualization Types: Generates visualizations showing the delay insertion trends and the 

impact on area and setup margin across different (load, tran) conditions and PVT corners. 

Comparison: Allows users to compare multiple cell candidates and their impact on the target 

delay, evaluating both the best-case and worst-case PVT corners to ensure robust timing. 

Data Filtering: Uses LS regression to interpolate delay trends based on the given (load, tran) 

conditions, helping users fine-tune the required number of cell stages and evaluate penalties. 

Parameters: 

Parameter Type Default Description 

dt Pandas.DataFrame 
Required DataFrame containing cell metrics indexed by 

(cell, P, V, T). 

cellL list[str] Required List of candidate cells for delay insertion 

targetD float 
Required Tuple representing the Process, Voltage, and 

Temperature conditions 

pvtB tuple Required (load, tran) condition for interpolation 

pvtW tuple Required 
Range of (load, tran) values for surface 
regression 

xy tuple From INFO.json Regular expression to filter timing arcs 

xyrange tuple 
From INFO.json Range of (load, tran) values for LS surface 

regression 

figsize tuple (10,6) Plot size (width, height) for visualization 

weight float 
0.8 Weight factor for balancing penalties (area vs. 

setup margin) 

 

Example Code: 

batchDelayInsertion(dtco.df,cellL=['cell_name_1','cell_name_2','cell_name_3'],pvtL=[('FFG'
,0.43,25,'cbest'),('FFG',0.43,85,'cbest'),('SSG',0.45,25,'cworst')],xy=dtco.param['xy'],xy
range=dtco.param['xyrange'],weight=0.8,targetD=100) 


