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1. Introduction   

 The Binning-PG™ is a powerful tool designed for optimizing semiconductor die 

classification through advanced binning techniques. By integrating unsupervised learning 

algorithms like K-means, along with performance and power-based criteria, the system 

enables precise binning and classification. It also incorporates manual adjustments and 

random forest-based classifiers for automated predictions, ensuring strict control of standard 

deviation and scalable workflows. This tool streamlines the process of achieving optimal 

performance and power balance across all bins. 

2. Silicon Data Format 

To ensure seamless integration and analysis within the Binning-PG™, it is essential to 

understand the required data format for Chip Probing (CP) and Wafer Acceptance Test (WAT) 

data. The following sections outline the expected structures for data type: 

• File Type: CSV. 

• Required Columns: 

o LWID: A distinctive identifier assigned to each generated wafer for tracking 

and analysis. (Lot Id. + Wafer No.) 

o X: Represents the horizontal coordinate, uniquely identifying the chip's 

position on the generated wafer. 

o Y: Represents the vertical coordinate, uniquely identifying the chip's position 

on the generated wafer. 

o Features: Measurement parameters (refer to TABLE I and Fig. 1). 
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TABLE I: Generated virtual silicon features in the dataset. 

Feature Description Unit 
CP1 Leakage current 𝜇A 

CP2 Functional accuracy under conditions of 0.30V and 200MHz % 

CP3 Functional accuracy under conditions of 0.30V and 250MHz % 

CP4 Functional accuracy under conditions of 0.30V and 300MHz % 

CP5 Functional accuracy under conditions of 0.30V and 350MHz % 

CP6 Functional accuracy under conditions of 0.32V and 200MHz % 

CP7 Functional accuracy under conditions of 0.32V and 250MHz % 

CP8 Functional accuracy under conditions of 0.32V and 300MHz % 

CP9 Functional accuracy under conditions of 0.32V and 350MHz % 

CP10 Functional accuracy under conditions of 0.32V and 400MHz % 

CP11 Chip speed at 0.31V for no.6 Hz 

CP12 Chip speed at 0.31V for no.10 Hz 

CP13 Chip speed at 0.31V for no.15 Hz 

CP14 Chip speed at 0.31V for no.20 Hz 

CP15 Chip speed at 0.31V for no.35 Hz 

WAT1 Off-state Drain current of the low threshold NMOS pA 

WAT2 Off-state Drain current of the low threshold PMOS pA 

WAT3 Gate threshold voltage of the low threshold NMOS V 

WAT4 Gate threshold voltage of the low threshold PMOS V 

WAT5 Off-state Drain current of the standard low threshold NMOS pA 

WAT6 Off-state Drain current of the standard low threshold PMOS pA 

WAT7 Gate threshold voltage of the standard low threshold NMOS V 

WAT8 Gate threshold voltage of the standard low threshold PMOS V 

 

 

Fig. 1 CP + WAT Silicon Data Format.  
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3. Getting Started 

3.1. User Interface Overview 

The main window is thoughtfully designed with multiple interactive panels, as illustrated 

in Fig. 2, to enhance usability and streamline the binning process: 

I. Data & Option: 

 This panel provides critical insights into the dataset, including the total data size 

(number of dies) and interactive controls for key parameters such as the minimum bin size 

and the number of bins. It serves as the central hub for initializing and customizing binning 

configurations, ensuring precise control over the process. 

II. Log History: 

 This panel acts as a comprehensive log viewer, meticulously recording and displaying 

the execution history of each stage. It allows users to trace back and review the sequential 

steps taken, ensuring transparency, traceability, and error diagnosis in the workflow. 

III. Notebook Panel: 

 This panel displays visual results for each stage of the process in a structured and easily 

navigable format. It organizes output graphs and charts into separate tabs, enabling users 

to review and analyze results from various stages of the binning procedure. Each tab within 

the notebook can be dedicated to specific data visualizations, offering a comprehensive view 

of performance metrics, clustering outcomes, and power distribution at every step of the 

process. This panel ensures that users have a clear, concise, and interactive overview of 

the results at any given stage. 
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Fig. 2 Binning-PG™ Main Window. 
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3.2. Loading Data 

To begin utilizing the Binning-PGTM, follow these steps to load your CP (Chip Probe) 

and WAT (Wafer Test) data: 

1. Load Data: 

⚫ Action: Navigate to the "File" menu in the top toolbar and select "Load Data" from 

the dropdown options. 

⚫ Description: This action allows users to load the required data for processing. Upon 

successful data load, the system will automatically display the number of dies in the 

"Data & Option" panel, providing a clear overview of the dataset. 

 

Fig. 3 Load Data. 

2. Data Information: 

⚫ Action: After the data is successfully loaded, the system will automatically update 

the "Data & Option" panel. 

⚫ Description: The "Data & Option" panel will display the number of dies in the 

dataset, providing users with key insights into the data's size and scope. Additionally, 

a feature selection dropdown menu will appear, allowing users to choose the 

relevant features for further analysis. This update ensures that users have access 

to both essential data details and customizable options for their analysis. 

 



Binning-PG™ User Guide 

8 

 

Fig. 4 Feature Selection and Die Count Overview. 

3. Start Binning Process: 

⚫ Action: Enter the desired "Minimum Bin Size" and "Number of Bins" in the input 

fields, and then click the “Start” button to initiate the binning process. 

⚫ Description: This step triggers the binning algorithm, where the system utilizes 

unsupervised learning (e.g., K-means) to categorize the dies based on the provided 

parameters. The process then proceeds to optimize the number of bins based on 

power/performance characteristics and other criteria, ensuring a precise and 

efficient binning result. 

 

Fig. 5 Input Parameters and Initiating the Binning Process. 
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4. Customer Support and Assistance 

For further assistance or to report any issues you may encounter, please reach out to our 

dedicated support team. Our team is committed to providing timely solutions and ensuring 

your experience with our system is seamless. 

Contact Information: 

• AnswerXpert QA Forum: http://172.17.20.61/post_message4.php 

• Operating Hours: Monday to Friday, 9:00 AM - 6:00 PM (GMT) 

Feel free to contact us with any questions, feedback, or concerns. We value your input and 

are here to help you resolve any challenges effectively. 

 

 


