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Dell Technologies

= Largest private technology company
= ~140,000 employees
= 180+ countries globally

= Address the markets for scale-out architecture, converged infrastructure and
private cloud computing

= Collective force of innovative capabilities trusted to provide technology solutions
and services that accelerate digital transformation

DZLLEMC  Pivotal RSA

Software Security

Innovative solutions development solutions

PCs & devices

SecureWerks virtustreen VMmware

Security Cloud Business
solutions solutions mobility
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Dell EMC

= Dell EMC, is a member of Dell Technologies unique family of businesses
= 70,000+ employees
= 80+ locations globally

= Dell EMC provides solutions that help modernize, automate and transform data
centers with industry-leading servers, storage, cloud computing and converged
infrastructure technology

UNITY FAMILY VMAX AF Family XTREMIO Family

SMALL BUSINESS TO THE LARGEST ENTERPRISES
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DFX at Dell EMC

The DFX Team
= Part of Dell manufacturing

" Focused on Dell EMC products
= Team of 3 Manufacturing Engineers

= Influence role working closely with Dell
EMC cross-functional teams

CUSTOMER SERVICE
| INDUSTRIAL DESIGNER ‘ ENGINEER

[ MECHANICAL
{ ENGINEER

l MAMUFACTURING |
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Our Mission

= Help ensure cost, quality and
cycle-time targets are achieved

Our Focus
= Custom platform designs
= System integration
= Off-the-shelf platforms
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Why DFMA®?

= More Effective Influence Model

= Design improvement proposals supported with accurate cost
estimates

= Quantitative, cost based, design options

Photo from: www.google.com
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Timeline

Received DFMA
software license

2012

2013

DFA - Current
products

2014

Specific cost-design

benchmarking

2015

Concept phase analysis
to offer cost insight for
redesign options

DFA - Legacy DFM - Specific analysis per ME
products design attributes request
Product

System Level
Analysis

2016 2017
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Custom Libraries



DFMA® Deployment at Dell EMC

Detailed BOM analysis

High level integration analysis

Chassis - Front

Chassis - Rear
Disk Drives

High level integration analysis Power Supply
High level functional component analysis

Processor
A XY

4 High level integration analysis
High level functional component analysis Controller
Detailed analysis of key areas

More effective
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DFMA® Applications at Dell EMC
Early Design Team Support

Design simplification and best practices

Benchmarking
Product benchmarking and trend analysis

Design Improvement
Cost-optimization analysis

" N 1 ~ W 4 &
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Early Design Team Support

Implementation and
Validation

Concept & Design

Phase Production

Prototype phase

DFMA Analysis Hands-on DFX review DFX findings Feedback for future
CAD reviews DFMA analysis (if required) Implement improvements designs

Fle Edt Insert Andyss View Exemal Librares Resuts Help Va | id ati On
DRSSP L TEXSCGDHLHE MO
original | SR PIohIS5ua
Rssembly
tssue | lssue | Hardware o
Questions | Worksheet | Redesign Part number | 150-018-020 No. | Statws | Description | OPT* LD Eheler Nctes) Sabmites
remr— Chassis-Rail Side mount to rack rais not desired. You must ssue raised at DFX Review 1122/13
4 Naga TLA 150-018-020 N - 1| 9P Intounting remove fan to mount Y |upoaTE(t215113) Larry F: NPTF status [ Buckiey
@, chassis ame I . [ssue raised at DFX Review 11/22/13
@, tnsuiator Location 2 | Open [BBUIRY Label ocation for BBU tray is not defined Y |UPDATE(12/5/13) Larry F: To extend battom LJim Buckley
[rame outward fr abe space. OPEN stalus
@, P8 Baschoard wie volume 10,000 \ 4 ot DFX Reiew 1722/13
@ screws Py 3 | Open [Aiwae oz etion nosved. Ca et My Y |UPDATE(12/5/13) Larry F: Will add feature to ~[Jim Buckley
[wrong way
Qp 85 Dot cage Labor rate §/hr 4000 b
Q@ 5o [ssue raised at DFX Revow T1722/73
Overall plant efficiency, % | 85.00 P e B i UPDATE(12/5/13) Jim B: Will verfy BOM on |
& 4 | Open |Aiwave Fan label not easy to scan; t s upside dowr e e o [l Bickisy
B Pyl ettt Envelope dimensions, in status
2 Need labels on al locations (SLICs, Fans, PSs (ssue raised at DFX Review T1722/73.
@, orives g S:a00: 5 Open  |Labels etc) NOT EMBOSSED [unless absolutely UPDATE(12/5/13) Larry F: Will verify on next  |Dan Hewitt
T push/pull Buttan Lotch necessary] DFX review. OPEN status
B Foorentation o sscesly 17.500 37.400 N Need customer facing surface large enough to ssue raised at DFX Review 11/22/13 -
& o w = place FRU label (barcode SN & PN) UPDATE(12/5/13) Larry F: Dupicate of issue # 2
&, Fans roduct summa:
o Bl P B o . i ssue raised at DFX Review 11/26/13.
3% Pushypul Button fey 7| New |attery Mocute Labelare up-side-down in Trton y, [ Jef Maore
Lec
> seperte speranors = (Check that slot behind 2nd fan wil pass USB (eus mined gt DEX Rievaw 1126015
"3 Threaded fastening Heoreticdl = P 8 | New |SPTayFanarea p UPDATE(12/5/13) Larry F: Wil eryfy on next~[Jeff Moore
eoretical minimum items cable
& 0 DFX review. TBV status.
DRI LRz Issue raised at DFX Review 11/26/13
readed fastenin ew tay-Fan area ould we locate USB connector at fa lef offan? oore
B Thwesded fatzning = s | New |sPTyF Could we locate USB connector at fr e f v [tttz et
& oo : Will the Triton use the same mounting rails as S50 taed thouoh seed 1273113
10 | New |Mounting Rails Megatron? UPDATE(12/5/13) Larry F: No, they are diferent. [Ben Conroy
o New bezel, new rals, new clips. CLOSED status
Thumbnai picture
Load file
Results per entry for: Naga TLA 150-018-020 | Process time = 1069.91s | Process cost = $14.25  DFA
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Design Simplification and Best Practices

—— Concerns & Suggestions
*Interferences
« Complexity
* EMI shielding
* Poke Yoke/keying
* Tool-less securing
*Reduce screw count
» Simplify design
» Accessibility/visibility
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DFMA® Applications at Dell EMC
Early Design Team Support

Design simplification and best practices

Product Benchmarking
Benchmarking and trend analysis

Design Improvement
Cost-optimization analysis
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Product Benchmarking

| Product A |Product B Product C "Per U" calculations Product A |Product B| Product C
U size 4 5 2 Meet min. part criteria per U 6 11 6
Candidates for Elimination per U 0 9 0
Parts & unanalyzed subs 25 99 11 # of Fastners per U 0 5 0
Separate Operations 29 27 5 # of C.F.E NOT fasteners per U 0 4 0
TMNP 25 55 11 Analyzed Subs per U 0 0 0
DFA Index (%) 24.26 73.32 49.3 Separate Operations per U 7 5 3
Total Entries per U 14 25 8
Process Time (mins) 20.88 15.22 4.51 total entries (verification) 14 25 8
Process Cost $16.77 $12.07 $3.54 Assembly Time For:
Entries (incl. repeats) Meet min. part criteria per U 4.92 1.29 2.13
Meet min. part criteria 25 55 11 Candidates for Elimination per U 0.00 1.42 0.00
Cadidates for Elimination 0 44 0 # of Fasteners per U 0.00 0.84 0.00
# of Fasteners 0 26 0 # of C.F.E NOT fasteners per U 0.00 0.58 0.00
# of C.F.E NOT fasteners 0 18 0 Analyzed Subs per U 0.00 0.04 0.00
Analyzed Subs 0 1 0 Separate Operations per U 0.31 0.29 0.13
Separate Operations 29 27 5 Total Assembly Time per U 5.22 3.04 2.26
Total Entries 54 127 16 total time (verification) 5.22 3.04 2.26
Labor Time (mins) Cost Data:
Meet min. part criteria 19.66 6.47 4.25 $ spent assembling parts $1.94 $1.05 $1.22
Cadidates for Elimination 0.00 7.09 0 $ spent assembling all C.F.E $0.00 $0.84 $0.00
# of Fastners 0.00 4.19 0.00 $ Spent assembling fasteners $0.00 $0.49 $0.00
# of C.F.E NOT fasteners 0.00 2.90 0.00 $ spent assembling C.F.E NOT fasteners $0.00 $0.34 $0.00
Analyzed Subs 0.00 0.20 0.00 $ spent on sub assemblies $0.00 $0.02 $0.00
Separate Operations 1.22 1.46 0.26 $ Spent completing assembly operations $2.25 $0.51 $0.55
Total Assembly Time 20.88 15.22 4.51 Total Cost Per U $4.19 $2.41 $1.77
total time (verification) 20.88 15.22 4.51 total cost (verification) $4.19 $2.41 $1.77




DFMA® Applications at Dell EMC
Early Design Team Support

Design simplification and best practices

Benchmarking
Product benchmarking and trend analysis

Design Improvement
Cost-optimization analysis

Photo from: www.google.com
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Filler Material DFM Example

2MM MODIFIED

PER PRODUCT COSTS, $

ABS PLASTICS

0.5MM SS

0.5 PRE-PLATE

STEEL

0.8 PRE-PLATE

STEEL

Assembly process 0.22 1.10 1.10 1.10
Manufacturing piece part 1.72 4,95 1.80 2.38
Total cost w/o tooling 1.94 6.05 2.90 3.48
Total tooling cost 1.23 0.96 0.96 0.96
Total cost 3.17 7.01 3.87 4.44
TOTAL TOOLING INVESTMENT, $

Assembly tools & fixtures 0 0 0 0
Manufacturing tooling 122,880 96,411 96,411 96,448
Total investment 122,880 96,411 96,411 96,448
PRODUCTION LIFE DATA & WEIGHT

Life volume 100,000 100,000 100,000 100,000
Total production life cost, $ 316,637 701,461 386,705 444,378
Total weight, Ib 0.75 0.10 0.10 0.16




Drive Latch DFMA Example
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Drive Latch DFMA Example

Current Design
Strap with dangling handle

Proposed Redesign
Strap with hinged handle
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Drive Latch DFMA Example

ggz;zt Piece Part Cost Assy Process Cost ;re(y; ngeg Piece Part Cost Assy Process Cost
Divider $0.38 $0.16 Modified Divider $0.37 $0.16
Strap N/A $0.10 Strap N/A $0.10
Handle $0.62 $0.40 Modified Handle $0.63 $0.34
Strap Clamp $0.05 $0.18 Strap Support $0.09 $0.02
Sub-Total $1.05 $0.84 Sub-Total $0.80 $0.91
TOTAL $1.89 TOTAL $1.71
Latches Total Savings Assemblies  Total Savings
per Assembly per Assembly in Product per Product 9.5% CpSt
4 $0.72 23 $16.56 AEeELel
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Chassis Redesign DFMA Example

Current Design Proposed Redesign

Chassis with removable tray to support
multiple PCB’s

Eliminate the removable tray & incorporate
tray features into the chassis.

Board support features —
inseparable from tray

Retain board support features —
inseparable from chassis

Removable tray Mounting holes from tray
incorporated into chassis

19  © Copyright 2017 Dell Inc.



Chassis Redesign DFMA Example

Current Design Piece Part Cost Proposed Redesign Piece Part Cost
(w/ Tray) (No Tray)

Base Chassis $5.25 gg:tsu Sri:SW/ Tray $5.25
Removable Tray $4.06 Removable Tray $0.00
Board Support $1.08 gsgsﬁ‘? s $1.30

Total $10.39 Total I $6.55 I

Process Time Process Cost Piece Part Cost Total Cost

Current Design :

(i Tray) 1.97 mins $1.55 $10.39 $11.94 35% Cost
Re-Design . Reduction
(No Tray) 1.55 mins $1.22 $6.55 $7.77

SAVINGS 0.42 mins $0.33 $3.84 $4.17
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How is this different than
the traditional approach
taken by supplier
engineers?



DFX

Engineering Model

Relative Costing
Negotiate with Design Team
Improve Design
Assembly Focused

Primarily DFA
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Supplier
Engineering Model

Should Costing
Negotiate with Suppliers
Lower Cost

Part Focused

Primarily DFM




Benefits of DFMA® at Dell EMC

« Make compelling design « Systematic analysis gives a thorough
recommendations using quantitative understanding of the design
data

* Analyze designs early, even without a
» Help identify possible areas of CAD model

design/cost improvements
- DFMAP®]s easily customizable to fit

— Material - Relative Costing h ds of dustry/
€ needas of our Inadus rocess
- Process - Product Simplification Y
— Libraries — Tools/machines
— Materials — Labor rates

l
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What's Next?
DFMA Strategy

Increased Collaboration

Further engagement with Supplier
and Industrial Design Engineering

DFMA Training
DFX Advocates

Improved DFMA Capabilities

Libraries of standard parts and
fasteners

System level DFA analysis
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Thank You




Questions?




