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Medtronic Overview

Frazer Costa
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https://medtronic.sharepoint.com/:v:/r/sites/MDT/Videos/our_company/Medtronic_Innovation_Timeline_v3_032318_NoCaptions.mp4/Medtronic_Innovation_Timeline_v3_032318_NoCaptions.mp4.mp4?csf=1&web=1&e=3oMI3r&nav=eyJwbGF5YmFja09wdGlvbnMiOnt9LCJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJTdHJlYW1XZWJBcHAiLCJyZWZlcnJhbE1vZGUiOiJtaXMiLCJyZWZlcnJhbFZpZXciOiJwb3N0cm9sbC1jb3B5bGluayIsInJlZmVycmFsUGxheWJhY2tTZXNzaW9uSWQiOiI1YjU1Y2VlNS01ZDE0LTRiMTYtOTA3YS01N2U3N2ZhMTFlOTMifX0%3D
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Written in 1960, our Mission 
drives everything we do

1. To contribute to human welfare by application of biomedical 

engineering in the research, design, manufacture, and sale 

of instruments or appliances that alleviate pain, restore 

health, and extend life.

2. To direct our growth in the areas of biomedical engineering.

3. To strive without reserve for the greatest possible reliability 

and quality in our products.

4. To make a fair profit.

5. To recognize the personal worth of all employees.

6. Maintain good citizenship.
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Site Overview

Frazer Costa



Manufacturing Regions

10

Medtronic Global Model Sites Medtronic Technology Centers
Medtronic Mfg. & Development Centers
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West Americas Platform
Our Sites

11

VT&I

ET&C

Legacy Platforms

Time Zones | GMT

None

Span Breakers

MAP

CE

06:00am (-8h)

07:00am (-7h)

04:00pm (+2h)

08:00am (-6h)

Fort Worth

Juncos

Boulder

Louisville

Parker

Northridge

San Diego

Tijuana NellcorSanta Ana

Irvine

San Juan C
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MEDTRONIC IN PUERTO RICO

12 MRPOC tax grant   |  October 30, 2018  |   Confidential



Puerto Rico Manufacturing & Process Development Centers

13

Key Facts

▪ It will be 50 years manufacturing presence in PR by 2024 

▪ One of the largest employers in PR, >38% Female Leaders

▪ Significant Global Revenue comes from Puerto Rico

▪ Multiple products for ALL (4) Portfolio Groups :

‒ CV

‒ Diabetes

‒ Medical Surgical

‒ Neuroscience

▪ 900,000+ sq ft footprint

▪ Technical capabilities (3/4 Process Development Centers)

▪ Strong Quality and Continuous Improvement Culture

CLUSTER OF SHARED SITES
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)Laser Processing: welding, 

soldering and marking/etching

Automation, Mech Assy, Process 
Controls/Vision Systems

Metals + Plastics Machining / 
Grinding and Metrology

Metal and Polymer Micro Joining, 
Electro-Chemistry

Core Competencies Leverage Beyond GOSC Common Systems 

MEDTRONIC MISSION

Ponce
(Surgical Innovations)

Humacao
(Cranial & Spinal)

Juncos
(Diabetes, NM, PH)

Villalba
(CRM, CAS, NM, PH)

MES, Controls, Data Automation & 
Digitalization, Electrical Testing
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FY24 LBE COGM: $538M DIB-70% & Neuro/PH-30%

Labor: $56M (10%) – DIB-15% & Neuro/PH-4%

Burden: $100M (19%) – DIB-21% & Neuro/PH-15%

Material: $382M (71%) – DIB- 64% & Neuro/PH-81%
Employees: 2,854
IDL: 706  (Regular = 605, Temp = 101)

DL: 2,148 (Regular = 1,306, Temp = 842)

DL / IDL Ratio: 3.0 to 1
-----------------------------------------------------------------------------

Women: 49%  Women in Leadership: 37%

Active ERGs: MWN/MAE, HLN, PRIDE, CERG

Work & Shift Configuration: Monday-Sunday
• Neuromodulation Pumps: 1 Shift
• Neuromodulation/Pelvic Health Devices/Kits: 2-3 Shifts
• DBT: 3 Shifts (24/5), Sensor Assy. & Fab. (24/7)

Quality System: Legacy CVG
Regulatory: PMA, 510K Products

Address: 50 Road 31, Ceiba Norte Ind. Park, Juncos PR
DOB: 2003 (coming from Humacao-1978)
Platform: West
Op. Units: Neuromodulation, Pelvic Health, Diabetes

SITE PROFILE
MJC

FY24 LBE FG Volume, SKUs, Space:
DBT: 71M/ 225 SKUs (RSV: 52M, SNS: 18M, EP: 216K)

NS: 219K/149 SKUs (SMII: 30K, Ascenda/Catheter/Kits: 77K, Devices: 112K)

Space: 250K Ft2 (CEA = 87K Ft2 ,Mfg. Non-CEA = 42K Ft2)

MJC | March 2024  | Confidential, for Internal Use Only14



MEDTRONIC JUNCOS CAMPUS
CORE PRODUCTS & COMPETENCIES

Core Products Core CompetenciesCore Products Core Competencies

Diabetes
❖ External Insulin Delivery 

Infusion Pumps
❖ Fabricated Sensors for 

Continuous Glucose Monitoring
❖ Continuous Glucose Monitoring 

(CGM) Sensors
❖ Reservoirs for Insulin Delivery 

Infusion Pumps

Neuromodulation & Pelvic Health
❖ Implantable Drug Delivery 

Infusion Pumps for pain 
management

❖ Implantable Neuromodulation 
Devices for Deep Brain, Sacral 
and other stimulation therapies 
(Tibial, Spinal) 

Manual Mechanized High Vol Automation

Implantable Devices (Neuro, Pelvic)

Implantable (Neuro) & Ext’l Pumps (Diabetes)

CGM Sensors (Diabetes)

Reservoirs (Diabetes)

Electrical Testing
❖ Electrical Testing

Laser
❖ Laser Welding 
❖ Laser Soldering
❖ Laser Ribbon Bond
❖ Laser Marking
❖ Laser Cutting

Chemical (New in-development)
❖ Electrochemistry
❖ Rinse, AP/CVD Crosslink, 

Plasma
❖ UV Curing  (Flood, 

Lithography)
❖ Polymer Synthesis
❖ Coating (Slot, Spin, Spray, 

Parylene)
❖ Dadet

High Volume Automation
❖ Mechanical Assembly
❖ Automated Controls
❖ Vision                                                  

Systems
❖ Adhesive                                     

Dispensing
❖ Packaging

15 MJC | March 2024  | Confidential, for Internal Use Only

https://www.youtube.com/watch?v=_tkmSn2m0Ck


▪ Storage: 397.5k cubic feet

▪ 20  days of supply

▪ In-House Nitrogen Generation 

✓ 85 SCFM @ 99.998% Purity

✓ 100% of current demand

Juncos BCP Infrastructure

MAN (Local Ring) WAN (PR to US)

24,000 Gals Diesel

24,000 Gals Diesel

9MW TOTAL EMERGENCY GENERATION

1.355 MW 

Total  UPS

200 Kva 
Dedicated to 
Data Center

ATT / CLARO (Fiber)
OSNET (Microwave)

CLARO / ATT (Fiber)
VERIZON (Satellite)

Potable Water Reserves:

• 200K Gals Potable
• 2 days of supply

Utilities Water Reserves:

• 280K Gals Fire Suppression
• 120K Gals Cooling Reserve, 

4 days of supply, replenished 
from well water

Water Wells

• 2 Wells
• For Utilities Water
• 78.4k gallons per day 

Redundant HVAC 

Technologies

Total of 2500 Tons

Water Cooled 

1700T

Air Cooled 800T 

(Backup)

▪ Storage: 289.5K cubic feet

▪ 15  days of supply

▪ Storage: 2300 lb

▪ 23  days of supply

NORTH

SOUTH

550 kW

605kW

Natural 
Gas 

Cogen.

Solar 
Farm

= 66% 
Energy 
Needs
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Juncos New Product Introductions Outlook

Launched In-Flight

Inceptiv & Percept 
RC INS

SMII Pump Cortex

Pipeline

Mojave INS

NMD

NMD PH

Tibial NMInterStim-X INS

PH

G4 / Zeus Sensor

DIA

NGP 700G @MDCL
Principal Structure

DIA

Synergy Auto &
Celestica CMDIA

Synergy DEX
DIA

Synergy Sensor 

Fabrication
DIA

Ramp-up

NGP PRIME 780G

DIA

GS3 + G4S Sensor 

Fabrication
DIA

NGP 720G @MDCL
Principal Structure

DIA

Deep Blue INS

NMD
PH

Unity
DIA

PH

T-EntrySynergy COS
DIA

17

Deep Blue PC

NMD
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Product Lifecycle 
Process & NPIs

Luis Torres & Juan Merced



Innovation Excellence

Medtronic Performance System (MPS) Use MPS Best Practices to achieve the 

most Optimum Product and Process 

Design that meets the Stakeholder 

Needs and minimizes Time to Achieve 

Launch Stability.

• Design for First Time Quality (FTQ)

• Design for Lean Manufacturing and/or 

Design for Automation

• Utilize DRM Practices

o Voice of Customer (VOx)

o Use Conditions (UC)

o Requirements Flow (RF)

o Concept Engineering (CE)

o Design for Manufacturability (DFM) and Design 

for Assembly (DFA)

o Robust Design (RD)

o Design for Reliability (DfR)

o Capability (%Ppk)

o Control (C)

• Other Applicable Frameworks

Robust Product and 
Process Co-Development
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Innovation Excellence

Medtronic Performance System (MPS)

VOX
ASSESSMENT

CONCEPT
ASSESSMENT

BUSINESS
ASSESSMENT

CONCEPT
DESIGN

CONCEPT
FEASIBILITY

VALUE 
STREAM 
DESIGN

CHARACTERIZE QUALITY VERIFY VALIDATE TRANSFER RAMP-UP HYPERCARE
RELEASED 
PRODUCT 
MGMT.

Concept ManufactureDesign ProduceDevelop

Project 
Initiation

Preliminary 
Manufacturing Strategy

Initial 
VOx

Initial
DFMA

Technology 
Scouting 

Assessment

Requirement 
Flowdown

Design Concept 
Evaluation

Workflow 
Design

Value Stream 
Design

Preliminary
Manufacturing 
Requirements

Manufacturing 
Line Requirements

Supplier 
Selection

GO&SC 
DRR

GO&SC 
MRR

OQ/PQ 
Runs

Finalize 
Manufacturing 
Configuration

Design Transfer

Production
Ramp Up

GO&SC
LRR 

Regulatory 
Submission

Mfg. Site 
Reviews

Mfg. 
Hypercare

Project 
Learnings

Transfer to 
Operations

Product and 
Manufacturing 
Process Design

Installation 
Qualification 

and TMVs

Process 
Development

Mfg. Line 
Procurement

Start Mfg. 
Configuration
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Innovation Excellence

Medtronic Performance System (MPS)

Predictive Modeling to Increase 
NPI Launch Confidence

Enhance Existing and Develop New Predictive 

Models

• Utilize DRM Practices to establish Product/Process 
Output Transfer Functions and Monte Carlo Simulations

• Utilize Bayesian Networks to establish initial 

Performance/Reliability/Project Estimates

• Support Development of Value Stream Models to 

predict Capacity and optimize Planning

Transfer Function Monte Carlo Simulation and Sensitivity Analysis Value Stream Modeling

…… days

……. days

DCs

DCs 
DCs

RM (ADOH) TRANSIT

Supplier A: ….. Days

Supplier B: ….. Days

Supplier C: ….. Days

RM (ADOH)

MDT DC

(Memphis & 

EOC)

WIP (ADOH)
FG ADOH

Memphis:

ADOH: …..Days 

Capacity: ….. % 

EOC:?

ADOH: …..Days 

Capacity: ….. %

Customer A:

ADOH: …..Days

Customer B:

ADOH: …..Days

Customer C:

ADOH: …..Days

ADOH

SUPPLIERS 

S3UmPPaLinIERS

CUSTOMERS

3Trunk 

TRANSIT

A To B:

ADOH: …..Days

Frequency: …../week

Duration: ….. Days

B To G:

ADOH: …..Days

Frequency: …../week

Duration: ….. Days

C To X:

ADOH: …..Days

Frequency: …../week

Duration: ….. Days

IBP Process
DEMAND

Supplier A to Mfg:

Frequency: …../week

Duration: ….. Days

Supplier B to Mfg:

Frequency: …../week

Duration: ….. Days

Supplier C to Mfg:

Frequency: …../week

Duration: ….. Days

Mfg (compon. A) : ….. Days

Mfg (compon. B): ….. Days

Mfg (compon. C): ….. Days

FG (AHOH)

DC A : ….. Hours

DC B : ….. Hours

…… days

…...days
Production lead

Time ………….. days

Processing Time …………… min

CM Packout Option: 

Current Flow

SUPPLIERS

E
S
X
U
T
P
E
P
R
L
N
I
A
ER

L
S 

SUPPLIERS

RM (ADOH) TRANSIT

Supplier A: ….. Days

Supplier B: ….. Days

Supplier C: ….. Days

RM (ADOH)

Supplier A to Mfg:

Frequency: …../week

Duration: ….. Days

Supplier B to Mfg:

Frequency: …../week

Duration: ….. Days

Supplier C to Mfg:

Frequency: …../week

Duration: ….. Days

Mfg (compon. A) : ….. Days

Mfg (compon. B): ….. Days

Mfg (compon. C): ….. Days

Jabil (Base Station): 

Jabil (USB Accessory): 

Jabil (Tel C):

Supplier D (Power Supply):

Supplier E (Packaging): 

Supplier F (IFU & Insert):

Jabil 

Packout

…… days

……. days

…… days

WIP (ADOH)

FG Name 

RTY: ….. %

WIP: ….. Days 

Uptime: ….. % 

Capacity: …..%

Memphis:

ADOH: …..Days 

Capacity: ….. % 

EOC:?

ADOH: …..Days 

Capacity: ….. %
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DRM Process

Juan Merced



Design, Reliability and Manufacturability (DRM)
DRM Practices

VOX helps project 
teams to focus their 
development efforts 

on what matters most 
to customers, and this 
helps accelerate time 

to market and earns us 
customer preference.

Understanding the Use 
Conditions up front 
helps teams identify 

applicable 
requirements and 

develop robust 
designs.

Requirement Flow 
gives teams a sense of 

purpose by tracing 
requirements back to 

the underlying 
customer needs and 

supports  design effort 
prioritization by 
making critical 

requirements visible.

Concept Engineering 
helps teams think 

broadly about solution 
concepts, compare 

options and develop 
optimal solutions.

Design for 
Manufacturing and 

Assembly helps teams 
simplify product 

designs and optimize 
manufacturing process 

designs.

Robust Design helps 
teams develop reliable 
products by optimizing 

input factors and 
reducing the impact of 

factors beyond their 
control.

Design for Reliability 
helps teams design 

products that perform 
consistently over time.

Capability helps teams 
predict the 

performance of the 
system and fix 
subsystem and 

component issues 
even before the 
system is built.

Good Control plans 
ensure we consistently 

produce products of 
the  highest quality 

over time.

WHAT

Component 

Requirements

Concept

System 

Architecture

Subsystem 

Requirements

System 

Requirements

Stakeholder 

Needs

Component 

Specifications

Subsystem 

Architecture

Process 

Specifications

HOW

Translation

Decomposition
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Process Development - 1 
Manufacturing Equipment Integration to an MES

Jose Guzman



Basic 
Concepts

Manufacturing Execution System (MES) – a 
comprehensive, dynamic software system that monitors, 
tracks, documents, and controls the process of 
manufacturing goods from raw materials to finished 
products.

Web Services - a type of internet software that use 
standardized messaging protocols and are made 
available from an application service provider's web 
server for use by a client or other web-based programs.

Web Libraries - a collection of precompiled code 
modules or functions that developers can use to add 
specific functionality to their applications. Unlike 
frameworks, libraries do not dictate the overall structure 
or design of an application.
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High Level Architectural Diagram

sjum1blnx54

iMPM Linux Server – 
Juncos NDS

sjum1bweb52

MESRII Windows Server – Juncos 
NDS

MESRII WS

Solaris Server 1
jun06cn1.pr.medtronic.com

Solaris Server 2
jun06cn2.pr.medtronic.com 

Solaris Server 3
jun06cn3.pr.medtronic.com 

FW Cluster – Juncos NDS

FW Database

HDB 
Database

EIG

Archive 
Database

FW App

FACTORYworks End Users Using 
Equipments / Custom HMI

WebServices enable communication of manufacturing 
equipments with the Manufacturing Execution System
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Uses
Control of high-volume 
automated Equipment

Interconnection of 
multiple manufacturing 
equipment within a 
production line

Reporting of 
manufacturing data for 
quality/operations 
decision-making
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Process Development - 2 
Synergy COS – Leak Test Process 

Rene Rios



Synergy COS – Leak Test Process 

MJC | March 2024  | Confidential, for Internal Use Only29

Objective & Strategy

Objective
Develop an equipment and measurement process method that meets a % tolerance <25% while using all 3 positions.

• Reduce standard deviation in the process reading.

• Achieve reading consistency through multiple manufacturing lines. 

Equipment 
Mechanical Review 

P-Diagram Review

Engineering 
Requirements 
Development

Equipment 
Development

DOE and Range Finding 

• 5 New process inputs
• 12 New Process Noises 
• 11 New Process Controls  

Strategy



Synergy COS – Leak Test Process 
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Identify & Design

Rotary Table 
Material

Carrier 
Interface

Bottom O-
Ring Groove 
Design

Piston 

Top Fixture 

Top Fixture 
Alignment 



Synergy COS – Leak Test Process 
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Process Development

First Principles for leak test



Synergy COS – Leak Test Process 
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Prediction & Results

Cell #3 : 
Stdev:0.0003349
% Tolerance 17.04 %  

Cell #2 
Stdev: 0.0003357psig/2secs
% Tol:11.3%Cell #1 

Stdev: 0.0003357psig/2secs
% Tol:53.8% VS.

• Increase capacity from 1 position to 3 positions.
• Test Method Validation requirement compliance (%tol<25%).
• System controlled Warmup procedure. 
• System controlled Automated Warmup keeper sequence 
• Internal leak standard (more affordable and easier to maintain option).  

Most Significant Factors:
 

ResultsPrediction



Process Development - 3 
D-Glucose Concentration through HPLC Assay

Orlando Ramirez



Project Charter

Determination of D-Glucose Concentration through HPLC 
Assay 

34

Project Start Date: 07/OCT/2022

Problem Statement
• Bicarbonate  Test involves the final glucose reading verification of  Guardian 

Sensor 3. YSI Biochemistry Analyzers are used to verify glucose 
concentrations of the solutions tested. YSI instruments are calibrated with 
glucose standards. 

• The Glucose components are being tested externally by SGS Life Science 
Service  Company. Testing and raw material release takes 30 days normally.  

Project Scope
• This implement the testing capability for two (2) components (both 

glucose material) with concentrations of 1.80 g/L and 10 mmol; 
validating the instrumentation and optimizing the test method 
required in MPROC Laboratory facilities.

  

Testing Lead Time

External Supplier

~30 days

Sample Shipping 1 additional day + Cost

Operational Cost ~ $4000 USD MJC | March 2024  | Confidential, for Internal Use Only



Background

An assay in a lab setting is an investigative procedure for qualitatively or quantitatively measuring the presence, amount, or 
function activity of a target element.

https://www.waters.com/webassets/cms/events/docs/FundamentalsofHPLCWebinar_TRS_102012.pdf

35

High-performance liquid chromatography (HPLC) is an analytical technique used to separate the components in a mixture, and to 
identify and quantify each component.

Polar, non-polar, 
acid, alkaline, 
ionic strength

Flow

Dilution

Polar, non-polar, 
specialized terminations

Temperature of 
separation

Temperature of 
detection
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Boundary Diagram: Identify and Design

Vials

Incoming QE

Arrow Legend

Material (mass)

Physically Touching

(Stress)

Information

36

EDTA 
Solution 

YSI 
sample 

Standards

Key Parameter: Characterization – Boundary Diagram

Chemist

Desired Outcome: Identify potential noises related HPLC system operation by the chemist.
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Example of Error State Occurrence Reduction: analytes coelution and column bleeding

Takeaways:  Error state occurrence was reduced. 

The life of the column SugarPak1 was extended from 3 to 85 lots.  
(Cost of each 1,980.00) 

37

DI water        CaEDTA (0.0001 M)

D-glucose

Key Parameter: Optimize – P-diagram

Mobile 

Phase

Glucose 

Retention 

time (min)

Sodium 

Benzoate 

Initial 

Retention 

time (min)

Sodium Benzoate 

Retention time 

injection 15 (min)

Injection at 

which the peaks 

overlapped

Peak shift 

per injection 

(min)

DI Water 15.6 10.2 11.0 32 0.043 min

Calcium 

EDTA 

(0.0001 M)

15.6 9.8 9.9 855 0.007 min
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DOE: Pareto Graphs  for peak tailing

38

Scope:  Minimize the peak tailing 

Complete Factorial Regression Reduced Factorial Regression

The obs 31 resulted in an outlier, upon data verification 
the chromatography had an atypical tailing.  This analysis 
was removed for the regression analysis execution and 
repeated. The new tailing factor was 1.18 and 1.19.
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LIMs Labware / EMPOWER 3 
System Integration and Data Management 

EMPOWER 3 

LIMs Labware

MJC | March 2024  | Confidential, for Internal Use Only39



Process Development - 4 
Synergy COS Ultrasonic Welding Process

Rene Rios



41 Project X Decision Point X|   Date|   PRC Template v1|  Confidential, for internal use only

SYNERGY COS ULTRASONIC WELDING PROCESS
SYSTEM DESCRIPTION

Sensor Assembly Cap / Serter Assembly Synergy Final Product

Upper Shell

Antenna

Battery Tab

Battery x 2 

O ring 2nd

Flex Sensor

O Ring 1st

PCBA 

Battery Tabs 
x 2

Lower Shell

USW Application

USW Scoped Assembly

Synergy Product

41
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SYNERGY COS ULTRASONIC WELDING PROCESS
1ST PRINCIPLES

Standard Energy director design  Butt Joint 

Horn 

Energy Concentration

Standard Energy Concentration and heat transfer occurs from 

the mechanically vibrating part to the part receiving the heated 

component  

Input Parameters OQ Low (Least Collapse) OQ High (Most Collapse)

Amplitude Low High

Trigger Force Low High

Melt Detect Low High

Weld Distance Low High

Weld Speed High Low

Post Weld Force Low High

Post Weld Speed Low High

Static Hold Low High

1st Principles Challenge Conditions

42
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SYNERGY COS ULTRASONIC WELDING PROCESS
1ST PRINCIPLES

Inner Joint

Outer Joint

Lower Shell

Outer Joint Inner Joint
Lower Shell

Upper Shell

43
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SYNERGY COS ULTRASONIC WELDING PROCESS
PRE DV-PERFORMANCE – PART HEIGHT MSA

Gage R&R

Variance Components

Source VarComp

%Contribution

(of VarComp)

Total Gage 

R&R

0 4.6

 Repeatabi

lity

0 0.99

 Reproduci

bility

0 3.62

 Operator

s

0 3.62

Part-To-

Part

0.0000004 95.4

Total 

Variation

0.0000004 100

Gage Evaluation

Source

StdDev 

(SD)

Study Var %Study Var

(6 × SD) (%SV)

Total Gage 

R&R

0.0001325 0.0007952 21.45

 Repeatabi

lity

0.0000613 0.000368 9.93

 Reproduci

bility

0.0001175 0.000705 19.02

 Operator

s

0.0001175 0.000705 19.02

Part-To-

Part

0.0006034 0.0036204 97.67

Total 

Variation

0.0006178 0.0037067 100

Number of Distinct Categories = 6

100806040200

0.1850

0.1845

0.1840

0.1835

0.1830

0.1825

RunOrder

P
a
rt

 H
e
ig

h
t

Marginal Plot of Part Height vs RunOrder

1st Quartile 0.18305

Median 0.18320
3rd Quartile 0.18335

Maximum 0.18515

0.18322 0.18347

0.18310 0.18325

0.00052 0.00070

A-Squared 9.51

P-Value <0.005

Mean 0.18335

StDev 0.00060
Variance 0.00000

Skewness 1.85831

Kurtosis 2.61529

N 90

Minimum 0.18265

Anderson-Darling Normality Test

95% Confidence Interval for Mean

95% Confidence Interval for Median

95% Confidence Interval for StDev

0.18500.18450.18400.18350.1830

Median

Mean

0.18350.18340.18330.18320.1831

95% Confidence Intervals

Summary Report for Part Height

44



45 Project X Decision Point X|   Date|   PRC Template v1|  Confidential, for internal use only

SYNERGY COS ULTRASONIC WELDING PROCESS
PRE DV-PERFORMANCE – CONF RUNS NOMINAL

Design Requirements Output

 Part Height = 4.06

Leak Test = 2.14
Needle Insertion = 100% Pass

Next Activities:
• Optimization
• Transfer Function Validation
• MC Simulation
• OQ/PQ Runs 
• Data Control Analysis 
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Part Damage 

SYNERGY COS ULTRASONIC WELDING PROCESS
SPEED SEGMENTATION – ORDINAL APPROACH
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Closing Remarks

Manuel Mellado
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