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iRobot Summary g.troct;alﬂive

* iRobot’s corporate headquarters are located in Bedford, Mass. The
company also has offices in California, the United Kingdom, China and
Hong Kong.

» ~30 ECAD users across all sites

e ~ 60 MCAD users across all sites

» ~530 Employees Total

PTC Live

PTC Windchill environment Global

PLM:

PTC Windchill PDMLink 10.1 M030

» Partslink - classification of our electrical components

* Supplier Management - controls our AML/AVL lists

*  SQL server - Intermediary between PTC Windchill and Altium component
libraries

CAD:

« PTC Creo

+ Solidworks

e Altium



From our Experience PTC Live

Global

ECAD and MCAD are different

Implementing it will be different

Training will be different

PTC’ Live
ECAD to MCAD -t
iRobot ECAD Data
Number Name Primary Content Attachment
4 {Ch 4440453 PCEA, MOTOR DRIVER, V1
L] 4440455_ECAD ECAD, MOTOR DRIVER [ 4440440_ECAD.zip [} 4440455-a.emp [] 4440455-4.emn
i 4440453_pcBa PCBA, MOTOR DRIVER, V1 @ 4440453-A EASM, MOTOR DRIVER, V1
[B 4440453-4 SCH, MOTOR DRIVER, V1
4 {Chaad04ss PCE, MOTOR DRIVER
19 4440455_ECAD ECAD, MOTOR DRIVER G 4440440_ECAD.zip [} 4440455-aemp [] 4440455-Aemn
& 4440455_PCB PCB, MOTOR DRIVER B 4430dalaip

w4440455_FAB PCB, MOTOR DRIVER E 4440455-A FAB, MOTOR DRIVER
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Global

Before the ECAD WGM

Original ECAD Workflow Effgaﬁi"e

Filled with many manual steps

» 39 page procedure Package Files for Release in Windchill

Generating the Output Files

Starting a project
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Naming and Association Inconsistencies Global

5k [=7 4328300 PCE, BUMPER, PHOENIX \ * Not a” partS named or
=| = | 4328300_ECAD §) Smart Bumper Project . . .
= et T associated per our guideline
5 [ 433474 PCBA, BUMPER, PHOENIX
=| [=IZ| 4334734 _EASM SmartBumper EASM
=| == 4334734_SCH Smart Bumper SCH
{é} | 4357152 PCB, MAIN, PHOEMIX ‘ ° FOUI’ Dlﬁ:erent CIrCUIt Board
=] =7 4357152 ECAD &5l Phoenix-Main-Board-Project (9-19-2012 1-32-15 PM) Assemblies
=| == 4357152_FAB & Phoenix-Main-Board-GBR
{5 =7 4368776 PCBA, MAIN, PHOENIX
=] = 4368776_EASM Phoenix-Main-Board-EASM
=| =7 4368776_SCH Phoenix Main Board SCH
» Named Four Different Ways
ok = 4351269 PCEA, CONNECTOR, EDGE CARD, PHOENIX
=| [=7] 4351269_EASM Connector Carrier PCB ASM
=| [=17] 4351269 5CH Connector Carrier PCB SCH
5 =] 4351270 PCB, CONNECTOR, EDGE CARD, PHOENIX
=| [=/=| 4351270_ECAD &5 Connector Carrier PCB Project
=| [==] 4351270_FAB f) Connector Carrier PCB GBR
{6 = 4408097 PCE, BLIND MATE, PHOENIX
[E] =7 4208097 ECAD & Blind-Mate-PCB (2-12-2013 6-19-01 PM)
=| == 4406097_FAB & Blind-Mate-PCB
% =7 2407738 PCBA, BLIND MATE, PHOENIX
[5] = 4407738_EASM ] Wheel Motor EASM
=| [ 4407738_5CH [B) Whesl Motor SCH

OLD ECAD Data Model PTC Live

Global

« All Manual Steps

/- PCBA — Same XXXXXXX for the PCBA Part, Sch and Assy PDF
g8 [s310512 - ppas s e
—pE[(;'lD [4311663_ECAD - ECADZIp Archive |- »f"ZF fe ol Atim e P uber
—> ][s310512_scH - PDF Schematic | . -p{ "0 Shensti ey remes ety |
ECAD
— ] |4310512_EA5M - POF Assembly | e >| e sl s ‘
ECAD
—';:.;'f‘bg |43”l 0512 - PCBA | ----- >| \!f] 3D MCAD Model of loaded PCBA ‘
/ PCB — Same XXXXXXX for the PCB Part, Zip and 2 CAD Parts
58 [a311663 I R G o e i
4’!3:], [4311663_FAB - Fab Zip Archive | - »] Pt e e s ‘

[_‘-[ ‘ 4311663_ECAD - ECAD Zip Archive _)|mn ZIP File of the Altium Database. Part number

is manually created & numbered by engineer
ECAD

MCAD Model of raw PCB before layout — Not used
in HRD, possibly dropped by G&I

r.
-zl [4311663_PROFILE -pc8 |-
},

e, 4311663 _pcB
=

MCAD Model of PCB after layout ‘




BOM Upload AL e

Global

* Manual import from spreadsheet

* Required 24 page procedure to export a BOM from Altium and import to
PTC Windchill

{2 hitp:/IvB-app.wardrobe.irab

ot.com/?devMod=importtalias=com. ptc.windchill.i... (=] (B[]
Import From Spreadsheet a

(]

Steps 1. Select 2 Validate
Import File  Import
Select a Microsoft Excel file (xis)

* Filed’ sample BoardWC_BOM_Import_4207567.xs #
Import Action Anp AND UPDATE |v
Baseline Name: gample BOM Import-1

* Indicates required field

Bach Next b | Finish | Cancel

Features that influenced our decision PTC Live

Global
Similar experience to the MCAD users

PTC Creoparametric

z
ﬂ» SOLIDWORKS AI t’ um

» Automatic upload of data and associations between objects

» Automatic BOM generation

* WGM integration with Altium



PTC' Live

Implementation - Preparation Global

Define your team of Windchill members and Electrical members

Learn and discover together

Give them time to be successful

Implementation - Training EE’;,;""*

o o B

Know your users

Coordinate with project managers

Create and evaluate guides

Plan hands on training




New Workflow

Fewer Steps, More Automation

Starting a Project

PTC’ Live
Global

After WGM

PTC Live
Global

Package Files for Release in PTC Windchill

Open the workgroup
manager and select
the workspace

Generating the Output Files
(o]

Check out the
schematic and PCB
object
Import the ECAD.xis
D file T

Navigate to the E
template library
Windehill

Perform the “Sa
As” function on
template objec

17

Navigate to recer
created object:

7

Add the new file:

Saves two hours of =

manual packaging ||
steps!

Renumber the new
files to match the
data model

Open the design in
Altium and start
work

Click the upload
button or check in
the data

Package everything

Close the project
and open the
orkgroup Managey
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Created Learning Portal Global

Utilized Internal SharePoint Site

» Created guides for
common tasks.

site Adions > 3 B BEE Page

- .
'Robot Windchill Learning Portal » ECAD Leaming Portal

Information Technology

» Allows users to
learn on their own

Windchill Learning Portal
Recently Modified
Clear your Crec Cache

ECAD Learning Portal

Home

Object has ne Design

data. Run Import Dats .
tf;ddt”h:gf”z;n data T * Provides a common
to Windchi .
ECAD Learning Portal 1 Common Error Messages location for ECAD
Adding Additional Data 2 ECAD Data Model H :
to Fackages 3 Key Procedures information
4 Installation Guides
5 Altium Guides
& Recycle Bin 6 Advanced Guides
[Z Al site Content 7 Best Practices
8 Change Management
9 Navigating to ECAD Data

PTC Live

Common Template for all Users Global

» Ensures all design start

| O pe——r o (he same way

D3| R Libraries > ECAD Template, Robot > Folders Recentyy Acce:
:) Actens~ | 13 Folder - ECAD Template
BRI - e oo 3| = rolder Comens :
3 PRI .= o Allows for easy
I T maintenance and updates
0 =
L} @ i
e — | @ D AbDeson
& o (5] $1 = vawm_co P PCBA TEMPLATE VI p A
E; @ PCBA, TEMPLATE, V1 D ASDesio .
e v ¢ Improves capab|l|fcy to
£ onboard new engineers
! o )
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Naming and associations are the same Global

Automation Forces Common Naming and Numbering

1 Wl 4434368 PCB, LOGGER, SD, ELPASO % (= 4432632 PCB, WALL DOCK, BARCELONA
5 (=] 2431866 PCB, LOGGER, 5D, ELPASO [ e 4432632 |@| PCB, WALL DOCK, BARCELONA
]| 4434866 ECAD Fp ECAD, LOGGER, SD, ELPASO (] T7] 4432632 ECAD P ECAD, WALL DOCK, BARCELONA
G = 1431866 FaB P PCB, LOGGER, 5D, ELPASO @t~ 4432632 Fa8 P PCB, WALL DOCK, BARCELONA
=] - R Jp PCB, LOGGER, SD, ELPASO i [l ¢+32652.p8 @ PCB, WALL DOCK, BARCELONA
(=7 w3867 PCBA, LOGGER, 5D, ELPASO 8 T ] 4432630 PCBA, WALL DOCK, BARCELONA
W w3867 PCBA, LOGGER, SD, ELPASO [ @ 4432630 PCBA, WALL DOCK, BARCELONA
o) [=7] 4434867 _PcBA P PCBA, LOGGER, SD, ELPASO, V1 §} = | 4432630 PcBA P PCBA, WALL DOCK, BARCELONA

« Easier for users to follow the

{_’é} ST 4420455 PCB, DEBUG, ELPASO
o i 4420455 [m| PCB, DEBUG, ELPASD Same process
=7 4420455 _ECAD ® ECAD, DEBUG, ELPASO
ﬁg - 4420455 FAB @ PCB, DEBUG, ELPASD . H
L]
= [P 1220455 PcB @ PCB, DEBUG, ELPASO Data IS ConSIStent
b =] 4420458 PCEA, DEBUG, ELPASO
wh 2420456 PCBA, DEBUG, ELPASO
ﬁg S 4420456 _PCBA @ PCBA, DEBUG, ELPASO

PTC Live

Lessons Learned - Implementation Global

Before discovery, agree to an ECAD data model

Think like an end user

Too Simple




Lessons Learned - Training PTC Live

Global

Inuneear...>‘  Can't train in a vacuum

» Have projects ready to go

13110 3N INP<-—

You care about how it works

They care about what it does for them

Lessons Learned — Day to Day E.erl;al'['ve

 Issues and frustration are reduced
when users have an accurate mental

model of how PTC Windchill works

« MCAD WGM mirrors the cad tool,
the ECAD WGM does not

+ Difficulty in managing
variants
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Current Issues

PTC' Live
Captured User Issues Global

My e [t ] * Not clear to users the difference
S B Pe— between refresh, synchronize,
B e [ e and update.
= —
* The associations of the different
objects are not well understood.
Users don’t understand what
model items are.
Number Association Type Mame 1 Revision
4445157 ECaD ECAD, MOTOR DRIVER
T ECAD, MOTOR DRIVER - FITTED BOM
$UscH_parr [Owner 7| ECAD, TEMRLATE
T PCE, MOTOR DRIVER
SSCHJART ‘Cnntr\hutmg Content d ECAD, TEMPLATE

Biaasist Fag [ Content <] FCE, MOTOR DRIVER

445157 pcE [ Content '+| PCB, MOTOR DRIVER

BBy 4z15 PCEA, MOTOR DRIVER, V1
7| PCBA, MOTOR DRIVER, 1

Fhiss153 pcea [ Content
$DvarianTs PART [Owner 7| PCBA, TEMPLATE, V1

0 o s s )
2 » P » B > B B B B
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Captured User Issues Global

» The revise collection adds all WT
parts in a BOM and is a
confusing window.

Revise
Current Settings: Mone Dependents, Latest: Working
1=l Object List AsaList T AN M (79 of 79 objects )
o fg i RN YA e B for B €+ Dependents Search in table LE -
1 Number Version Qrganization ID Name New Revisio
© g e T—iRebat Bo-Notinstsh B -
© i 433701 1.8 T)—iReb PTRON-S\W_ONE_SIDED—D. b F
O it 4335512 B i)—iRob oF 2
& B i)—iRob I3 A-1055
& B i)—iRob o
s Ia\ il 3 0108
25
: PTC' Live
Final Words Global

Electrical designs are different than mechanical designs.

Understanding these differences will ensure a successful
implementation of the ECAD WGM
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Questions Global



