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OUR PROBLEM STATEMENTS

Longer equipment conversion or 
setup times contributed by 

imperfect setups

1

Longer root-cause debug 
times through trial and error 

due to insufficient data 

3

OEE drops due to 
unexpected connector 

related yield drops   

5

Equipment maintenance and 
troubleshooting restarts from 
zero at every occurrence with 
limited historical data

2

Unavailable in-the-field 
performance and life span data 
for different connectors keeps 
us guessing

4
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THE THINGS THAT KEEP US AWAKE AT NIGHT

01

Hardware & Equipment Set Up
Potential human error caused by 
manually updated service checklists/logs

Potential human error caused by manual 
validation of checklists/logs

Quality escapes caused by using 
incorrect hardware configurations

Inability to predict when the next big
issue will occur - cloud of lines-down
catastrophe constantly hanging over 
our heads

02

Test Operations
Final yields are only known AFTER the  
lot is ‘ended’ (unless manually 
monitored)

OEE negatively impacted due to 
unexpected yield losses 

Inability to track, in real-time, hardware 
performance (specifically connector 
performance)

03

Result Analysis
Blind spots

Progress by estimation or 
trial and error

Incorrect decisions driving 
incorrect actions 

Inability to improve 
processes

04

Connector Quality & Performance 
Inability to track connector insertion 
counts and performance by 
customer/tester/device/period

Inconsistent periods of connector 
replacement and servicing

Wastage caused by redundant 
servicing or replacements

Wastage caused by replacing pins 
too soon

Wastage caused by replacing pins 
too late affecting yields and OEE

Can cost per insertion 
be determined?
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DIGITAL TWIN WITH BIG DATA ANALYTICS

Virtual Space
Data simulation, data 

analytics and the 
various predictive 

models

Physical Space
Machine behavior, socket 
performance and all other 

operational Key 
Performance Indicators

Test Socket
Insertion Tracker

Feedback

Data
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BIG DATA ANALYTICS FRAMEWORK

Data Generation Data AnalyticsData Acquisition 
& Storage

Centralized Data 
Computing & 

Querying

• Statistical analytics for insights on connector performance, 
equipment efficiency, yields and maintenance trends

• Diagnostics to root cause low yield related to equipment and 
connector configurations

• Predictive analytics to identify quality and performance 
trends for connector selection for future NPIs

• Automated pre-processing with data validation & 
standardization to minimize errors and improve dataset 
quality

• APIs retrieve specific datasets to ensure structured, reliable 
and accurate data retrieval 

• Data stored in relational database

• Real-time data extraction from all connected equipment (testers 
& handlers) and hardware (change-kits & connectors)

• Monitoring and processing of status and states of  the many test 
operations variables and steps

• Data cleansing to ensure accuracy and reliability
• Data clustering and segmentation for data reduction and pattern 

recognition
• Data grouping for model selection and analytics
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Digitized Service Record Tracking 
Digitalized technician reports to retain tribal 
knowledge and to speed up effective debug and 
maintenance 

Advanced big data analytics to enable a comprehensive evaluation of 
all the semiconductor testing processes, identifying inefficiencies and 
bottlenecks to enhance overall productivity

Big Data Analytics

Real-time inspection and predictive capabilities for connector 
insertions, ensuring immediate and proactive detection of any 
irregularities or disruptions in the testing process

Real-Time Tracking of 
Connector Insertions

Connector Performance Verification
A robust data repository to track the performance of connectors and 
utilize these data to empirically assess the quality of the connector 
products from different companies for users and customers

TEST SOCKET-PIN TRACKER ELEMENTS
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TEST SOCKET-PIN TRACKER DEVELOPMENT FLOW

Automate & 
digitize the 

setup 
processes for 
all equipment 
and hardware 

1 2

Define & design the  
process and analytics 
model with input from  
technicians, product 
& test engineers and 
operations managers

3

Build the 
data  model with 
data cleansing, 

profiling, 
modeling, and 

clustering

5

Automated & assisted 
monitoring of equipment 
& hardware performance, 
analyzing all parameters 
to optimise operations, 

OEE and costs

4

Enable data 
visualization for real-

time equipment & 
hardware performance, 
yield and maintenance 
snapshots and trends
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CASE STUDY: MULTI-SITE TESTING DATA
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Site 1

Yield

Yield deterioration

Cumulative insertions

Site 2

Site 3 Site 4

Issue needing 
intervention 
(may not be

connector related)

Consistent yield deterioration 
across all sites at about the same 
number of cumulative insertions

This is how we empirically 
determine actual pin lifespans 

in a manufacturing 
environment
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REAL IN-THE-FIELD CONNECTOR PERFORMANCE

Spec’ed Insertion 
Lifespan = 300k

vs.
Actual In-the-Field 

Insertion Lifespan = 204k
Insertion 
Gap = 96k

Yield Insertions

Lot Code
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REAL IN-THE-FIELD CONNECTOR PERFORMANCE

Yield Insertions

Lot Code

• It is clear that a sudden decline in yield 
has occurred and later confirmed to be 
due to connector wear and tear

• This becomes an invaluable data point 
for OSATs to guide decisions to 
optimize operations and costs
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REAL IN-THE-FIELD CONNECTOR PERFORMANCE

Yield Insertions

Lot Code

• Yields recover after pins are 
replaced with a fresh batch
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CASE STUDY 1: DEVICE A POOR VS. BETTER

NPI Sockets/Pins 
- not manufacturable

Replaced with alternate solution that is 
manufacturing friendly
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CASE STUDY 2: DEVICE B POOR VS. BETTER

NPI Sockets/Pins 
- not manufacturable

Replaced with alternate solution that is 
manufacturing friendly
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COST/PIN (CPP) v/s COST/INSERTION (CPI)
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400 million datapoints

costly

ideal
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THE REASONS WHY WE SLEEP BETTER NOWADAYS

01

Hardware and Equipment Set Up
Fully digitized, automated, fool-proof, 
validated processes

Error-proof, guaranteed equipment and 
hardware configurations/setups -
eliminating any chance of wrong pins used 
for wrong equipment/ hardware/ device

Predictive actions taken as exact 
connector thresholds, and expected 
performance parameters are             
known ahead of time

02

Test Operations
Yields are tracked & displayed, 
real-time and by customer/ 
equipment/connector

Automated alarm when yield drops 
occur during testing for immediate 
intervention

Intervention during mid-test to turn 
off poor yielding handler arm/site 
minimizes OEE losses

04

Connector Quality & Performance
Real-time tracking of connector 
insertion counts and performance 
by customer/tester/device/period

Standardized periods for 
connector servicing and 
replacements

Wastage eliminated or minimized 
as we enable  predictive actions 
for accurate pin replacement and 
servicing

Cost optimized with exact cost 
per insertion determined!

03

Result Analysis
Complete datasets are collected and 
processed

Predictable and repeatable processes across 
all operations

Data-driven decisions and actions 

Processes optimized for speed and costs
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BENEFITS AND OUTCOMES 

PROVEN RESULTS

70% increase 
in connector 
performance

30% cost 
reduction

0 additional 
hardware needed

Operations & 
Supply Chain 
Optimization

Predictive 
Maintenance

Competitive 
Advantage

Process 
Optimization

Quality 
Improvement

Cost 
Reduction

Yield 
Enhancement
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