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Case Study -- Average Defects per Board
14 month production period
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DFX

« DFF (Fabrication) - a[pn L 1=1T

» DFA (Assembly) - RIZRECIHIRIT

+ DFR (Reliability) - AIg14isit
» DFS (Serviceability) - aJfRSZEYIZIT

+ DFT (Testing) - AL MIRIT

« DFM (Manufacturability) - a]#li& 4151t

* DFMA - DFA + DFM
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« DRC - Design Rule Check, HEZEBDFM
o Sfl. e fliRixit. BEMFIRIT. REMNRIXIT. &5, Z&BEixiT
» 1BIY TDRCHAEIXEBEVSH EDFMEXK

« DFMZthLRIFE S, FEMEEPCBHIGE] & LizIMAY2 &

. ) s v
DFM Defect Description T PO T TR s
=020 v (LD SEGMENT MONTANGENT oot Mame: Plone] .
e Plane connections that are tied correctly to a plane layer in a CAD system but inadvel el
otarved Thermals y , _ o --
tently 1solated from the rest of the plane. -

Acute angles that allow acid to build up in the fabrication process and over-etch a trace, r

Acid Traps L BT o T
potentially creating an open In Hw «,:m:u_t,
Sliver Narrow wedges of copper or soldermask that can peel off and either reconnect to othe 5-’.'/‘ / (@€
\‘) .y"'\? E\‘; . , ‘ . Add Pash Add Line Add Text C‘c?c
pieces of copper or expose copper that should be covered with soldermask. -
Touk
Insufficient Annular | A drill size is specified that exceeds the size of the pad being drilled and can result in ‘gg /“"‘

Ring a disconnect of the pin or short in a voltage plane. -
A | Pins that are missing 1(,1%’51['111"»\1 pad will be con :\ 1 l ) 3 ; lane layer. \ learance Y
Missing Clearance wrix'u' nissin N i H 2l of the voltaas T
| | )dUsS dle [THS e |1aye 1‘ c DI, | LI (UL 1€ VOIldde M Porel Duta
Pads on Planes ) | N P ’ | J S k
planes as well. =)

ot (Beden) = e

Shoacreen Lager S - 110 Fmoen. O Madden
NC Datas Lager 6 - 10 Fooen. O Mdden
A
Csncamon 7 /A 2951 AN WW2/200W - S Dmoes. 0 Hadden
Saprwd Lagew 2 - S DCnen. 0 Madden
5 - Coppes SBwees - 5 Cmoes 0 Vadden

K Mo Wit Laye X Y Max See & T &4
[ [ ] 0.0013 inl 87134 42005 0.0030
Missing Soldel End user failed to define a soldermask pa a pin or con u nen It ﬂ iS eXPOSes more —rr — — — e
L 3 0.0015 Lnl 8.6565 41852 0.003
ma sk Pads copper and creates the potential for b mmu g pins togethe 1SSe lt s s 7 Lo s loow =Ty

[ L)

When there m nwrw-mtt clearance of plane layers from bo M ; fi ges Its very likely that
the voltage planes will be co lrlilf?(i together T ? PCB f tor IS routed. The
COPPer ( mm.\ tage layer IS inadvertently gisshr,au lxtlg;r,alh»,al.

Copper too close to
board edge

£ Fa

> ( wee s
NE Bye®

wea

i

-
{.

= — — oo ‘” 577:2 .
21585 - IVICORES www.moore8.com sresE il AFEBF  www.mouser.cn bin TN

- MOUSER ELECTRONICS.




DFMTH

(' | @ Secure | https://www.protoexpress.com/betterdfm/ Yo | &

< C | & Mentor Graphics Corporation [US] | https://www.mentor.com/pcb-manufacturing-assembly/ | 5] ﬂLOGIN | REGISTER | Q. Search...

Menlor = PRODUCTS & SOLUTIONS  TRAINING & SERVICES COMPANY BLOGS SUPPORT @ signin | Create

Account

ABOUT  CAPABILITIES PCBPRODUCTSGSERVICES BLOG RESOURCES TOOLS  SUPPORT

CALL US [5 INSTANT
800) 763.7503 =| QUOTE
o0 ; £ADVANCED 4PCB & MyAccount | Register &, 1.800.979.4722 | Q

A Siemens Business

PCB Manufacturing, Assembly & Test rch M Q

CIRCUITS

a Valor PCB Manufacturing Systems Solutions
Home Products/Services Assembly Capabilities Specials Engineering/Technical About Us Blog Contact Us

Introducing

INo TR USTEERE EPNB U #5% Bel’ e’ ” r ” ' BE= \lade in the USA  Home / FREE PCB File Check S -

Online Design For Manufacturability Check For PCB Designers

Cel @ {5 Repes® FREE PCB File Check

3 step process: Il Upload files £2) Assign Layers {3 Get Report
Free DFM Check against
against Gerbers — get hints to fix
Confirm that you needed for manufacturing

from on-holds or re-spins TR T Tl
Get quote Clicksto)Start!

Valor PCB Manufacturing Solutions

Valor is the PCB industry's first true end-to end software

gl

' I|:

solution, extending Mentor offering from product design

Products/Services

. mDFM connection center A

GET INSTANT QUOTE

Lab

VIRTUAL LAB

to the manufacturing shop floor. Valor software covers all

phases of PCB manufacturing from new product

introduction to assembly and test.

C | ® Not Secure | www.sunstone.com/pcb-products/dfm-solutions-for-cad-tools Place PCB & Assembly Order
. Ensure your PCB design is free of Capabilities
\ manufacturability issues. Our FREE
800-228-8198 . FREE PCB Layout Software
Valor 0T \% NSTONE 5o Habla Esoefiol 503.785-23c tool is fast & easy to use.
alor 1o ) '

Manufacturing Valor MSS  Valor loT Manufacturing

PRODUCTS & SERVICES CAPABILITIES RESOURCES PCB ASSEMBLY ABOUT US

FREE PCB File Check
UPLOAD FILES
Student Program

Monthly Specials

Valor Solutions

. PCB PRODUCTS& Home >> PCB Products & Services >> DFMPlus
Valor Software One platform supports your entire SERVICES
I Foundation > X facturk .
Resources manUfaCturlng process PCB Manufacturing DFM Solutlons for CAD

9 Save up to $100 when you use it!
Download Brochure

DOWNLOAD BROCHURE

. > PCB123
. . Process Preparation >
Blog Valor seamlessly integrates the entire PCB P
H H A Production Planning > Studies show that 70-80% of the quality and manufacturing yield of yol . .
CONTACT PCB man Ufa LU ng process Wlth one easy to-ma nag € DFM Throughout Your Design Cycle from design, not manufacturing. Furthermore, finding and fixing design ~ ° Easy to Read Graphlcal RepOF'f [view sample report] o e
MANUFACTURING P latform. Available as an end-to-end su ite, each Parts Library N Layout Services orders of mzflgnitude more expensive as )./(.)ur.design proceeds through « Ensures Your Files Contain All Necessary Data industry’s best
As a result, it pays to catch manufacurability issues as early as possibl S Desian | YA tically C ted FREE PCB design

E Email Us module may be also installed sepa rate|y_ . ‘ > PCB Solder Stencils Circuits.offers‘DFM‘pIus for you to increase your odds of achievingaw ~ * omc.e eS|gn. ssues Are Automatically orr.ec e software
o _ Business Intelligence > on the first build spin. « Receive Detailed PCB Quote & Up to $100 Discount Code

Chat Online > Bundled Assembly =L

No agents are ) « FREE (Unlimited & Available 24/7) v 500,000+ PARTS

available Valor MSS brochure Quality Management > » UP TO 28 LAYERS
— v EASY SCHEMATICS
@ 1-800-547- DATASHEET (i - DFM pIUS

3000 All Valor MSS y L Questions? [ DOWNLOAD ]

Direct: (503) b= We're here for you 24/7/365 With Sunstone's DFMplus tool, you can submit your final design file to ) ) ) )

685-7000 Modules o B DFM service. We'll create a comprehensive report for your board. This  "...My two boards I just sent for fab had global issues with the solder mask and silk

only help you determine which of our manufacturing services is most a
your design specifics, but it will also help you look forward to productio
details in your current design that may cause yield or reliability issues |
not only helps verify your prototype, but keeps you focused on the end goal - a reliable,
profitable final product. DFMplus is available through your Sunstone My Account
section.

screen. | wouldn't have found the issues without your DFM tool." - A.V.
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DFMITEHEENAS

Better DFM does a comprehensive Design For Manufacturability analysis on your files.
Our 40-Point Checklist includes the following DFM checks:

Signal Checks

« Conductor Width

e Spacing

« Annular Ring

e Drill to Copper

« Hole Registration
« Text Features

« Missing Copper

« Features Connection
« Missing Holes

« Unconnected Lines
« Routto Copper

Plane Checks

e« Drill to Copper

« Annular Ring

e Spacing

« Conductor Width

« Thermal Air gap / Spoke Width
« Missing Copper

« Routto Copper

o Drill Registration

« Clearance smaller than hole

Solder Mask Checks

Solder Mask Clearance
Coverage

Rout to Mask

Spacing

Missing Solder Mask Clearance
Exposed Lines

Partial Clearances

Silk Screen Checks

Silk Screen to Mask Spacing
Silk Screen to Copper Spacing
Silk Screen to Hole Spacing
Silk Screen to Rout Spacing
Line Width

Text Height

Silk Screen Over Copper Text

Drill Checks

« Hole Size

e Duplicate Holes
« Hole Spacing

« Touching Holes
« Plane Shorts

« Holes to Rout

« Missing Holes

ZZ/RIB
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