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Reviews are Everywhere

Oil and Gas

= BP’s Macondo Well

Medical

= Review of treatment protocols

egal

= Law makers review/debate legislation
Management

= Daily, Weekly, Monthly
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We All Understand the Swing?

How the sales
executive described it

How the customer  How the project leader  How the engineer How the programmer
explained it understood it designed it wrote it

=

How the project was What operations How the customer How the helpdesk What the customer
documented installed was billed supported it really needed
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Cost versus Time

Cost (multiplier) of Finding & Fixing Design Defects
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Requirements Design Implementation Testing Production Production
Documentation

Early discovery of the real customer needs and
consistent communication to the team assures a
lower cost and better quality design project.
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Reasons for Reviews

Business Reasons

= Quality emphasis

= Ethical responsibility

m Professionalism

= Liability

= Think like owning the business
Human Resource Reasons

= Basic management practices

= ldentify development needs

= Mutual accountability

Engineering Reasons
» Sharing of best practices
= Improved project management
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Reviews Improve Quality

If you can’t explain it simply, you
don’t understand it well enough.

Design reviews prepare us to present a
similar review to the customer. Internal and

customer reviews greatly improve the
quality of design projects.
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Reviews provide milestones for the
development process that improve project
management. Issues include Technical &

Schedule & Budget.
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Two Heads are better than One

Linus’s Law states that "given enough eyeballs, all bugs are shallow"; or more
formally: "Given a large enough beta-tester and co-developer base, almost
every problem will be characterized quickly and the fix will be obvious to
someone." Created by Linus Torvalds - Linux Kernel Chief Architect
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Martin Company

Our goal is that we review 100% of the work that we
do. All design, eCAD and engineering projects will
plan for, estimate, sell and explain to the customer the
need for and document design reviews. We review the
Design Review folders on all projects on a regular
pasis to verify the existence of proper reviews. Our
personnel reviews, the 1ISO-9001 quality management
system and the management of Martin Company
require documented reviews to do their jobs properly.
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New Project Review

START

Customer |

Y

Someone At
Martin Company

Receives Inquiry
or RFQ from
Prospect

Initial phone call
with prospect
discussing
scope of work
and rough,
preliminary
estimate.
Prospect gives
approval to
proceed.

Phase 0 — Preliminary Qualification for Engineering

Tentative Budget - $500-800

No
oy
Qualify
Customer,
Credit, W9,
Sales Tax

Existing
Customer?

Approved

a

Certificate

Collect
Requirements
Add Quote #,

setup Quote
folder, Enter
onto Quotes in
Progress List,
Do SOW
template.

A

Engineering: Fill
in SOW, rough
Phase 1(10%)

and Phase 2
estimates (X10),
preliminary Martin
Company
capability
evaluation?

Inform
Customer
A

No

Go to
Phase 1

Customer
Approves

<
@
7]
&
w

Customer

Office Manager

I
I
I
I

|
|
Engineering |
Production Manager |

BY: Office manager or accountant, project manager, president
FOCUS: Credit information, Preliminary SOW and Estimate, Resource

loading
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Project Specification Review

Phase 1 — Specification Typically 10% of project

¢ Changes
Write Or Accept
Open Design .
L =2 Generate Review
Stat Rojeces, SRl Detailed SOW, SOW, Estimate,
Phase 1 Project Detailed Estimate, Estimate Soecification
Folder Preliminary Design, P
Update SOW
Testing 136 9 145 | §9.968 14 Nowv '14 13 Jan'15
31 Creating test procedure 16 2 18 | §1,248 14 Nowv '14 21 Nov 14
3.2 Simulation testing &0 4 84 | 85,760 14 Nowv '14 19 Dec '14
3.3 Hardware testing 40 3 43 | 52960 14 Nov '14 2 Dec'14
Design Review a2 2 | 8| s682 14 Nov '14 17 Nov 14
Project Manaament | | | 2| 2| =2 6| 9434 14 Nov '14 14 Nov 14

BY: Project

Members, invite Customer

FOCUS: SOW, Estimate, Specifications
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T~ 11

Electronics Engineering and Manufacturing



Detailed Design Review

Customer
Approved 1«
Phase2 /

Phase 2 Detailed Design

A 4

A 4

mail PDFs to
Customer

- I Office Manager I
Quote Changes .
«————————— No———
- Submit
Design > Place Design,
Schematics | _ Components Review [ ) Cost & Customer Yesp Route N
Schematics, Delivery Approves PCB Review
Design » Parts Time to PCB,
Mechanical _’\_’ G%ngﬁte Quote Parta Placement, Customer Parts Customer
Test Plan order, Approves
Design Mechanical, Software
—T— > BOM, Cost status
Software > ’ ? .I : | > Yes
- Write Software
Write Software Sg;t:ir:;e
Write Test Plan | | Go to
—> Phase 3
A 4

BY: Project Members, invite Customer
FOCUS: SOW, Project Status, Specification, Change List, Schematics,

Parts Placement on PCB, Mechanical Design, Software Design, Test Plan
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Customer Design Update Emaill

From: John Sent: Fri8Q/201311:17
To: David; Charles
e Gary; Greg; John

Subject: ‘ ?llsz(lﬁ ;huk-glols qnd RS»CSS qnlemc‘e or‘opnd_pard Bge - -
| Message ™ ASB00005 (PCB check-plots - MODBUS LV MOD Rev XA).pdf (3 MB) ™. AS300005 (preliminary Rev XA) - 28JAN15.POF (1 M)
|| Change Listtxt (5 KB)

David,
Here are the updated PCB check-plots. Please review them and let us know if there are any issues

The PCB is on the ASF template and all the DRC issues have been resolved. If it looks OK, we'll do our final design review (you're welcome to attend), and then we can
generate the CAM files

We're also attaching (again) the schematics, but they still need to transferred to the current ASF template (and be renamed AS800005)

One final issue - I'm attaching a change list that Charles had in the project directory - it mentions something about adding a mounting hole? That would be a fairly large
effort (you can see there really isn't room for one - given the top/bottom components, and the test points that cannot be moved). The only space | can see on the board
might be at the top-right were the board number is in top-copper, however a mounting hole at corner of the board doesn't seem stable. Is this a requirement?

Thank you

John Keker

[wk@martincomp.com

MARTIN COMPANY

Hectronics Engineering and Manufacluring
1S0 9001:2008 Certified

281-342-7431

www.martincomp.com
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Template Reviews Phase 2

Engineering Revision ControLdoc 14. | 29 Aug 13 | Adjust footprint of P1 (to accept Harwin # B52-5000123 JK CP
o o : connector).
General Description =
i : - - 15. | 20 Aug 13 | Remove ANEG from GND and connect AGND to GND. JK CP
Castomer Name: E{’:ﬁf;::“d‘ I 5.;‘;';:' I 2112 16. | 20 Aug 13 | Fix footprint on NI1026 dual FET's (using mfg s recommended | JK | CP
S - footprint).
Bo ool Lo T 17 [0 Aug 13 | Ada 3 test points (67, 68 & 69) for FET measurement on K [P
Project Documentation Name List T e ;“mm“d Iester
Document Type Original Document Name/Revision: Date éwb.\': - - - o g
Design ASF Initial Specification. pdf (David) 200ct08 | JM B e = s
Sy oo T T e DO St B B bt o &—1r
= TNER). 1 g M 1o reference v b pick-and-place
Frotel AS300005 (ASF Master LV Rev NK).ddb }g - == 31 | 210ct 13__| Changed BOM to reference Rev B schematic P [K
Mechanical 22. [210ct 13 Changed BOM to reference Rev B assembly CP JK
i)nwings PCB and Assembly Revision C
Assembly 30000 "Rev A) - Assembly 23. [07Mar 14 | Removed erroneous paste mask from bottom layer POGO pins | CP JK
bnwi:';, ASS00005 (ASE Master LV Hev A) - Assensbly e~ 24 [07Mar 14 | Added test points 70 and 71 for POGO pin connection toNFET | CP | JK
Fionaare drain and source
Test Plan 25. | 07Mar 14 | Slightly moved R7, R103, and F1 so that the new test point cP JK
- would fit
Note that this is a new board (with new name & NWE #) but is basically a revision of the original ASF Master 26. | 07 Mar 14 *\’;?tdiﬁcd new BOM assemblies so that they call out the correct | CP X
Board (AS800005 - Rev G) board. PRIt FVISIONS
Revision History (from AS800005 - Rev G) .. . . .
# [ Revision Description of Revisi iR for Revision: Rev. | Appr. by: Initial (Rev N/R) Design Review i
Date: riptonof Sevison ang Keason fox Kevision: b Design Review | Documents, Revision # Reviewed: Document | Date Apprby
- — = Attend Date
Schematic Revision NR - = -
T. [18Mar13 | Change Q2 FET 03 T0-252 version (metal can type faled the | JK | CP sl |~ i FRAE | S N
pressure test). - - T z
3 | 18Mar 13 | Change resistors around Q2 FET (to maich urm/offof original | JK | CP M, CP, GP, JK élfescm:s(:d? Master LVRevNR)-PCB | 25Mar 13 | 25Mar 13 | CP
part). — - = z
3. [18Mar 13 | Change Current Sense and Balancing resistors to moided plastic [JK | CP BLCE RIS | ASS0000 CASE bater LY Ko HEG - Rl iy | DA R
types (ceramic types can crack over temperature & pressure). Gerber Pl:_)ts.pdf - = =
T {758 T3 Add test comnector (PT) (per David's requesd) & Tcp TM, CP, GP,JK ;ssooggi(‘_ﬁ\SF Master LV Rev NR) - Z5Mar 13 | 25Mar 13 | CP
5. Add redundant RS485 connections to J5 (per David's request) | JK___ | CP ASEIINC D
B T e R Sl g O sin TN, CP, GP,JK | AS800005 (ASF Master LV Rev NK) - CAM | 3 Mar 13 | 5 Mar 13 | CP
6. [18Mar 13 | Change Q2 FET to aT0-252 version. K [P Files zip
7. | 18Mar 13 | Add redundant RS485 connections to J5. JK CP Rev 01 Desion Review
gch enlzit;:alrlégm o n";ﬁd redundant R5485 connections to J6. K cP Design Review Documents, Revision # Reviewed: Document | Date Appr by:
Attend Date
g'chil:::k““RzﬁoL‘;‘;‘“g‘ Sed wa V) O = = P, K AS800005 (ASF Master LV Rev 01).adb 05w 13 [ 06Jwmi3 |IK
10. [ 20Aug 13| Add Female connector part @ P1 (per Jim Blake s request) K |[cp BE ;‘;m: B Nk Lo l)- BERD e 195
11129 Aug 13 z‘mﬂ:‘;‘l; ﬁ:’g‘:ﬁt f;:'Dd;“;s‘l‘:";“‘;‘o ‘:‘g\)m W GND (allows [JK [CP CP.IK AS800005 (ASF Master LV Rev NR) - Pick- |05 Jm13 | 067w 13 |IK
- - - and-Place.zip
12. | 29 Aug 13 gﬁlma‘ﬁsﬁt; the inputs of US & Ul1 (prevent accidental JK CP CP.IK AS800005 (5 SERIES Master LV Rev NR) - |05 Jun13 | 06713 | JK
] M
PCB Layout Revision A EERE
13. [06Jun13 [ Revision changed from NR to A CcP JK
PCB Layout Revision B

by M on 16 Octo

m
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Test Results and Release

Phase 3 Build and Test Prototype
Back to
Phase 1, Quote Changes? [« No-
2o0r3
19)
Begin Order 21) Build > i —
Ph:ge 3 Parts/ "1 P no)totype 22) Debug I::t)a‘l::?:n 24) Review Test 5) Custom&\ Dezlﬂar Goto
PCBs Sie *|Manual/Theory of| *| Results and Approves, oy oog Project to Phase 4
Prototype o 34 Documentation Results xoje
peration Customer
20) Write Software (Phase 2) |—»
# Revision Description of Revision and Reason for Revision: Rev. Appr.
Date: by: by:
Design Specification Revision XX
1 |

Test Procedure Rev Revision XX

1.| |

Test Results Rev Revision XX
1.

BY: Project Members, invite Customer

FOCUS: SOW, Project Status, Specification, Change List, Schematics, PCB,
Mechanical Design, Software Design, Test Results

ALSO: Gerbers, Manufacturing Files, CM42 or Production BOM
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Template Review Close Out Phase 4

Phase 4 Close/Archive Project

Back to

Phase 1, Quote Changes [« No
2o0r3 ‘
. . . . Shutdown
Cus_tomer Flnallze_ Billing, Archive Wait 622 Submit Project EEETE Project
Validates Invoices, » proiect Weeks » Close Request to ATIOVES YesH  \umber &
Design Timesheets | Customer PP .
Project
Final Documentation Review
Design Review Documents, Document Review Date | Appr
Attendees Revision # Reviewed: Date by:
Project Close and Archive
Customer Contacted Customer Comments Date Review Date | Appr
by:
Project Close Comments Date Review Date Appr
by:

Engineenng Revision Control.doc Version 1.0 by JM on 16 October 2007

mBY: Project Members

mFOCUS: Final document package, customer feedback, project close
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09 Design Review Folders

Black and white SOW.pdf

Black and white Estimate.pdf

Black and white Project Status.pdf

Black and white Change List or Engineering Control Document.pdf
Color Specification. Pdf

Color Schematics.pdf

Color Parts Placement.pdf

Color PCB Layout.pdf

Color Software Design Diagrams.pdf

Color Code Review.pdf

Black and white BOM from Altium.pdf

Black and white Mechanical Drawings.pdf

Black and white Assembly Drawings.pdf

Color Test Plan and Test Results.pdf

Black and White Gerbers.pdf

Black and White Manufacturing Files.pdf

Black and White CM42 or Production BOM from GeMS.pdf
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Requirements for a Good Review

Careful Preparation
Timely Submittal of Documents to Participants

= Two working days ahead of time

Good Meeting Practices
= Agenda, Time Keeping, Minutes, Table Topics, Template

= Summary and Objective
m Respectful Culture

Guided Discussion

m Focus on critical, controversial, difficult

Focus: Happy Customers = Repeat Customers
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Status of Review Practices

Numerical Score:

aaaaaaaaaaaaa

Engineering
Revision Separate Design
Project Control Filled Review
Reviews Out Documents
Done 54 53
Not Done 14 14
Not Started 6 6
Total 74 73
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Some Conclusions:

We have some projects that are
successful with no documented
reviews and some that were
highly reviewed but considered
“difficult” projects.

We have to follow accepted,
best practices and protocols in
order to maintain consistent
quality and manage projects
and people.
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Final Words

Every Project: Our goal is to do documented design
reviews on all design projects unless there Is a signed
waliver In place of the design review.

Training: We will provide training so that our
engineers can explain to the customer the benefit and

cost saving of design reviews.
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