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PDF Solutions for Semi Manufacturing Integration

Sapience Manufacturing Hub 
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This presentation and discussions resulting from it may include future product
features or fixes, or the expected timing of future releases. This information
is intended only to highlight areas of possible future development and
current prioritizations. Nothing in this presentation or the discussions stemming from
it are a commitment to any future release, new product features or fixes, or the
timing of any releases. Actual future releases may or may not include these product
features or fixes, and changes to any roadmap or timeline are at the sole discretion of
PDF Solutions, Inc. and may be made without any requirement for updating. For
information on current prioritizations and intended future features or fixes, contact
sales@pdf.com.
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PDF Solutions is the world’s leading data and analytics 
platform spanning the semiconductor and electronics 

ecosystems

>350 customers globally

Top 50 Equipment suppliers use
Cimetrix by PDF for connectivity

#1 Commercial solution for mfg yield
and control

>300 different equipment models for Mfg, 
Test and Assembly connected by PDF

>40K process tools controlled by PDF

>125k equipment factory
Connections

Founded in 1991

Headquartered in Santa Clara CA,
global presence in 11 countries

$1.2B Market cap, PDFS, Nasdaq

185 patents, 200+ pending

#55 in Forbes list of America's Best
Small Employers for 2023

400+ employees, 100+ PhDs

Market Penetration Company ProfileSolutions

Optimize design for yield & test

Secure connectivity for equipment, 
manufacturing, and test data

End to end Analytics, Modeling, 
Prediction & Control

Die traceability through the supply 
chain
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PDF Solutions: Leading the Digital Transformation of 
Semiconductor Manufacturing

We collect and create data from across the 
supply chain. Then we use AI to enable deeper 
insights and rapid improvements in yield, quality 
and operational efficiency.

Founded

1991

More Than

518
Employees

PDFs
Nasdaq Exchange / 

Ticker

More Than

340
Revenue 

Generating 
Customers

More Than

$90M
Annual Engineering 

Investment

More Than

160
Patents Issued 

and 200+ Patents 
Pending

IC Design Fab Sort Assembly Final Test System Enterprise

Leading 
provider of 
comprehensive 
analytics 
solutions for 
semiconductor 
manufacturing
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PDF is solving mfg challenges with analytics-driven platform

Design to Deliver 
Efficiencies

Yield & Quality 
Improvement

Faster Time 
to Value 

Disintegrated 
Decision Siloes

Geo-Sensitive 
Supply Chain

Analytics platforms provide a tool set for businesses to absorb, organize, discover, and analyze data to reveal 
actionable insights that can help improve decision-making and inform business strategy.

• Data Engineering with 
extensible data model: 

• Designing and building 
• systems for collecting, 

transforming, and storing 
data for analysis with 
diverse data types across 
varied sources

• Flexible & Scalable 
• Data Architecture: 

• On-demand access to a 
complete, ready-to-use, 
cloud-hosted platform or on-
prem software that can scale 
and offer flexible deployment 
options

• Insights enabled 
• by AI and ML: 

• Techniques, tools, and 
technologies to gain deeper 
insights, predictions and data-
driven decisions with 
advanced analytics and 
generative AI capabilities

• Security, Risk and 
Governance:

•  
• Overseeing the data and 

analytics platform for 
mitigating business risks with 
security, risk and protection for 
customer’s data with 
embedded data controls 

Modern Data and Analytics Platform 
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SAP and PDF Solutions Partnership

◼ In order to meet the challenges of improving semiconductor manufacturing 
yield and reducing operational cost, PDF and SAP have partnered to provide 
a connectivity platform to link financial and operational data for solutions 
that provide complete visibility and strong ROI

◼ New platform product “Sapience Manufacturing Hub” from PDF combines 
proven capabilities from Exensio & Sapience for a common central interface 
for accessing Manufacturing Execution Systems (MES) and MFG & TEST data 
and merging with SAP ERP data in an analysis ready system.

◼ This enables KEY solutions targeting industry supply chain issues and 
manufacturing challenges: 1) Product Costing; 2) WIP Control; 3) Cost of 
Yield Analytics; 4) Return Material Authorization; and 5) Lot Genealogy

Market leader in enterprise 
application software for the 
semiconductor industry.

Leader in semiconductor 
manufacturing solutions
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Top Floor

Shop Floor

A common logical model for Product / Assets 
supporting next generation E2E scenarios

Extend business process, logic, and data to the 
manufacturing edge

Semantic data model for standard pre-packaged 
content ready for consumption

Derive business, product, and service insights from 
manufacturing

1

2

3

4
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Connecting the Shop Floor to the Top Floor 

Overview of the Scope, Capabilities and Business Benefits 

Business data

Operations data

TOP FLOOR 

SHOP FLOOR 

• Work Order Status 

• Yield

• WIP

• Scrap

• Material Consumption 

• Lot Tracking

• Finance

• Procurement

• Customer Orders

• Order Fulfillment 

• Production Planning

• Supply Chain

• Employee

• Inventory

Yield Loss 

Impact 

Enhanced Capabilities 

Product Costing WIP Control 

Shop Floor 

Visibility 
Lot Genealogy Order Status 

Simplified integration between ERP and MES

Business Benefits 

Combine financial and operational data for complete 

visibility, efficiency and performance

1. Reduce cost of building MES/ERP interfaces (Build 

vs. Buy)

2. Reduce cost of maintaining MES/ERP interfaces 

3. Accelerate value realization from faster deployment 

of MES/ERP interfaces 

4. Improve profitability with accurate operational cost 

insight and analysis 

5. Improve product costing efficiency 

6. Improve batch traceability/lot genealogy 

management efficiency 

7. Improve product throughput

8. Yield loss impact – understand yield loss impact on 

revenue 

9. Improve customer satisfaction with order visibility 

and on-time delivery 
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Industry Challenges & Solutions
Business and production lack end-to-end visibility between finance and operations data

Wafer fabrication Wafer sort Chip assembly Finish mark DistributionAssembly & Test Customer

Cost of Yield

How is yield affecting 

operational cost?

Product Costing

What’s the gap 

between plan cost and 

actual cost during the 

production process?

RMA

What’s the root cause of the 

product engineering defect? 

WIP Control

How to improve visibility into 

the flow of wafer 

lots throughout production?

End to End Traceability

How to achieve end to end traceability 

with disintegrated systems?

(Siloed departments)

Refer here for detailed examples.
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Solutions 
Combine financial and operational data for complete visibility & strong ROI

Wafer fabrication Wafer sort Chip assembly CustomerDistribution

Business Process

Final Product

• Wafer sort data

• Wafer map

• Yield

• Bin

• Wafer pattern classification

• Spatial signature classification

• Yield correlation analytics

• Final test data

• Performance data

Shop Floor data

• Wafer manufacturing data

• PCM data

• Tool data (LEH, WEH)

• MES data

• FDC

• Assembly and traceability data

• Device traceability

• Quality and reliability data

• Yield

• Yield correlation analytics

• Defect data

• Purchase order

• Product order

• Production planning

• WIP

• Lot genealogy

• Product costing

• Cost 

• Logistics & shipment

• Inventory

• RMA• Purchase order

• Product order

• Production planning

• WIP

• Product costing

• Cost 

Top Floor data

Value Drivers

Application/Solution

Cost of Yield Analytics

(CoYA)
WIP Control Product Costing Return Material 

Authorization 
Lot Genealogy

• Improve yield ramp to reduce 

cost of non-quality

• Increase revenue from new 

products

• Improve real-time 

production control with  

integration to MES at 

shopfloor

• Monitor actual cost at 

process level

• Reduce cost of non quality

• Reduce defect root cause 

identification time

• Improve customer 

satisfaction

• Improve end-to-end 

product traceability

End to End Product Data

Lot Containment

• Control lot movements 

with ease and avoid 

recalls
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SAP + PDF are providing solutions to meet today’s Industry Challenges

Cost of Yield Analytics

(CoYA)
Product Costing Return Material Authorization Lot Genealogy

Industry 

Challenges

Solutions 

Offering

Value Drivers

Inadequate financial 

insights into loss of 

yield, scrap, capacity, 

tool utilization

Business-to-operation 

dashboard – overview 

of yield loss impact to 

revenue and production

No visibility of actual 

cost of product during 

manufacturing process

Calculate actual cost of 

product in progress

Limited root cause 

analysis for RMA 

workflow

Integration of RMA 

workflow with defect 

data and root cause 

analysis

Low visibility into 

product and lot 

information 

throughout the value 

chain

Integration of lot, 

device, packaging, 

and final product

Sustain higher 

profitability 

Accurate 

profitability analysis

Time reduction 

and improve 

customer 

satisfaction

Visibility 

WIP Control

Limited visibility of 

lot WIP traceability 

(e.g.: split, merge, 

rework)

Unified ERP-MES 

integration for efficient 

WIP control 

Increase 

productivity of 

product engineering 

Accurate and timely 

capture of lot WIP 

status

DEMO DEMO
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APPLICATIONS LAYER

• ERP & Business 

Intelligence

• Transactional 

Applications

• Machine Learning 

Applications

• Custom & 3rd Party 

Applications

• Enterprise Data

Warehouse

Sapience Manufacturing HUB for Collection to Registration
and everything in between 

SOURCE LAYER

• Factory Applications
• Process & Metrology Tools
• Custom Applications
• Data Warehouses
• Devices & TEST
• 3rd Party Systems
• CRM

• Data Flow 
Management

• Data 
Governance

• Job 
Assignment

• Data 
Routing

DATA STORAGE LAYERTRANSFORMATION LAYER

• User interface & 
      configuration
• Data transformation
• Job definition
• Security

Semantic
Data Storage DB

Streaming Data

ORCHESTRATION LAYER

Data Extraction & Load

Data 
Registration to 

SAP

Data Collection 
from MES 
systems

C
o

n
n

ec
ti

vi
ty

 L
ay

er

C
o

n
n

ec
ti

vi
ty

 L
ay

er

• Product Costing

• Cost of Yield 
Analytics

• Custom & 3rd Party 
Applications

• Data Warehouse
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Joint PDF & SAP Architecture

SAP

On premise/Private Cloud

S/4 HANA

Materials Management

Sales Distribution

Procurement

Production Planning

Netweaver

PI/PO 

SAP BTP

Data Warehouse 

Cloud

(modelling, virtualization, 

ingestion persistence)

Data Intelligence

(Ingestion, Transformation)

Event Mesh

(Pub/Sub)

EXENSIO 

Manufacturing Analytics

(cloud)

Sapience

Manufacturing Hub

Manufacturing Execution System

 

On premise

Si View PROMIS

Worksteam FACTORYWorks

FAB300

StationWorks

CamStar Oracle

Semiconductor Industry Cloud Solutions

Cost of Yield 
Analytics

(Phase 1)

Product 
Costing
(Phase 2)

Sustainability
(Phase 3)

WIP Control
(Phase 3)

Lot 
Genealogy

(Phase 3)

RMA
(Phase 3)

Wonderware Miracom

Odata, REST, ODBC, JDBC

Odata, 

REST, 

ODBC, 

JDBC

RFC

RFC

Odata, REST, SOAP

(WIP, material 

consumption, MOVE, 

scrap, inventory)

REST, 

SOAP

Product 

order

Confirmation 

order

VPC Peering

REST, ODBC, JDBC, SOAP, Tuxedo, TibcoAPEX

Factory &          

OSAT  Data

Material

Non product data

Traceability

Test / Assembly

Metrology

FDC & Equipment

Parts / Consumables

Power & Emissions

Etc…

Lot 
Containment

(Phase 3)

1

2 3 4 5 6 7 8
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Semantic DB for Data Quality & Completeness – End-to-End

Material 

Descriptions

In Hierarchy

Meta Data

MES/ WIP 

Equipment 

History

Fault Detection 

and Control

(FDC)

Defect & 

Metrology

Equipment and 

Non-Lot
Product

Assembly / 

System

ERP / Business 

/ Financial

Data Sources & 

Connectors

Technology

Family

Process

Product

Source Lot

Lot

Wafer #

Die

Layout

Equipment

Operator

Program

Recipe

Date/Time

Process Flow

Stages

Steps

SEMI E142 

Traceability 

Equipment

TrackIn/Out

Recipe

Operator

Chamber

QueueTime

CycleTime

Wfr Counts

Rework

Split/Merge

Reticle

Indicators

Summaries

Trace Charts

Model prediction 

& Management

Real time data 

collection

Sub-fab FDC

Parametric

Categorical

Lot / Wafer 

Summaries

Defect 

Summary

Kill Ratio

Defect Images

Equipment SPC

Fab chemical 

delivery

Equipment 

counter data

Equipment Event / 

PM

Consumables

Test chip (CV)

PCM / WAT

Wafer Sort

Bin Map

Multi-Bin

Final Test

Module Data

MCM

Chiplets

WLA

Die traceability

Location of 

reel/tube

Solder paste 

batch, vendor

Equipment 

parameters

Operator logs

Production Order

Product Costing

Consumables

Parts

Alarms / Events

Split / Merge

Scrap / Unscrap

Financial

EBOM

Other 3rd party 

Apps & databases

…

Data Lake 

connectivity 

BDAPI

…

Sapience 

Manufacturing 

HUB

Standard pre-packaged content for consumption by S/4 HANA & Apps

Long Version

EnterpriseSystemFinal TestAssemblySortFabIC Design
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S/4 HANA  →  SMH  →  MES Integration Model 

Op A.1 Op A.2 Op A.3 Op A.1 Op A.2 Op A.3 Op A.1 Op A.2 Op A.3

Manufacturing 

Execution System

Reported by 

production lot

MES Routing

1 H 2 H 3 H 5 H 6H 4 H 5 H 6 H 7 H

Production Progress
Reporting steps: trigger points to 

integrate yield to ERP 

Dispatch work order Yield/ time ticket Yield/ time ticket
6 H 15 H

Yield/ time ticket

ERP → MES Integration

S/4 HANA

Operation A Operation B Operation C

CostingCosting Costing

250 pcs

3 H
220 pcs

15 H

Dispatched by 

production 

schedule

Yield/hours/material 

consumption 
Yield/hours/material 

consumption 

Yield/hours/material 

consumption 

▪ ERP and MES routing has different granularity level:
• ERP Routing: For MRP, Production Costing (inventory valuation, variance analysis, aggregation & summarization) 

• MES Routing: Validate operation sequence, dispatch to shop floor, production genealogy (inspection and testing)
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Quantifying Business Value

# Benefit Type APPS - Value Driver Improvement Value Realization 

6 Financial Improve profitability / Margin  with accurate operational cost 
insight and analysis 

1% - 2% Annual Recurring 

7 Financial Improve product costing efficiency 20% - 40% Annual Recurring 

8 Financial Improve batch traceability/lot genealogy management efficiency 20% - 40% Annual Recurring 

9 Strategic Yield loss impact - understand yield loss impact to revenue 0.5% - 1% Non-quantified 

# Benefit Type SMH - Value Driver Improvement Value Realization 

1 Financial Improve product throughput 1% - 2% Annual Recurring 

2 Strategic Improve on-time delivery through real-time WIP insight and 
control/feedback to manage production orders

3% - 5% Non-quantified 

3 Financial Accelerate value realization from faster deployment of MES/ERP 
interfaces  - gain 2 years on a typical 5-year deployment

60% - 80% Time to Value 

4 Financial Reduce cost of building MES/ERP interfaces (Build vs. Buy) 30% - 50% One Time

5 Financial Reduce cost of maintaining MES/ERP interfaces 70% – 80% Annual Recurring 
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https://www.facebook.com/pdfsolutionsinc
https://twitter.com/pdf_solutions
https://www.linkedin.com/company/pdf-solutions
https://www.instagram.com/pdfs.inc/
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