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Design For Excellence - DFx

* DFA (Assembly)
 DFM (Manufacturing)
 DFT (Test)

 DFC (Cost)

|« DF....
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Quote

To be successful in today’s increasingly time-sensitive and competitive
markets, businesses need manufacturing processes that are fast, flexible,
and adapt quickly to change.

Achieving this objective requires integrated solutions that connect supply
chains to factory processes, production equipment, and factory
systems in a seamless, customer-centric network.

.~ SAP Manufacturing Strategy- An Adaptive Perspective
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Design / Production Domains

» Designer world different than Producer world

= Expectation level of designer does not always fit to available
skills of producer

» Designers know their design. Producers know their production
processes

» Producer cannot take responsibility for the design intent!!!

" |mprovements
= Early involvement of the producer (As early as possible)
= Making right choices for PCB technology
= Awareness of design aspects from the producer
= Awareness of production aspects from the designer
= Awareness of testing aspects from the designer
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Design / Production

ARROW ELECTRONICS, INC.
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PCB Design and Production process

Specification == PCBDesign |=——» PCB Layout Design

PCB Manufacturing

Prototype (Mass-)production

> Small Series [

Prototype |=> Small Series =>-(Mass-)production PCB Assembly/Test
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Life Cycle Cost

Product Costs /
Committed

Product
80~ Costs
70 Incurred
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10 Ability to
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. Concept Product Testing & Production
St il ERGRAE Development  &Process  Production
& Feasibility Design Launch

Figure 1: Leveraged Effect of Design Phase on Life Cycle Costs
Source: Military Electronics/Countermeasures, August 1990.
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Schematic Entry

* Functional decomposition (Block Dlagram)
* Hierarchical Design ﬁ e
= Multi-Sheet
= Multi-Channel
= PCB Design Rules
» Variants -
= Alternative
= (Un)Placed %?i
e, JiE, | Atum
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Engineering Rule Checks - ERC

» Schematic diagrams can be checked:

= Connectivity
= Buses

Error Reporting  Connection Matrix  Class Generation Comparator ECO Generation Options Multi-Channel Default Prints  Search Paths  Parameters Device Sheets Managed O]« | »
Violation Type Description /| Report Mode ~
™ H 5] viosations Associated with Buses
arn eSSeS Arbiter loop in OpenBus document (i3 Fatal Error
Bus indices out of range L1warning
BUS range syntax errors [ Error
- Castaded Interconnects in OpenBus document i Fatal Error
[ ] WI reS Forbidden OpenBus Link i Fatal Error
lllegal bus definitions [ Error
llegal bus range values [ Error
Mismatched bus label ordering [1warning
M Mismatched bus widths 1 Warning
. obal power connections | = i
Mismatched Bus/Wire object on Wire/Bus [ Error
Mismatched electrical types on bus (1 Warning
Mismatched Generics on bus (First Index) (1 Warning
Mismatched Generics on bus (Second Index} (1 Warning
. Mismatching Address/Data Widths of OpenBus Parts i Fatal Error
O e Mixed generic and numeric bus labeling [ Warning
Duplicate Code Entry Names in Code Symbol [ Error
Identifier Case Mismatch Between Code Symbol and Source File [ Error
Missing Exported Function in Source File [ Error
- No Exported Fundtions in Code Symbal [ Error
. Reserved Names Used in Code Symbol (51 Error
B
Component Implementations with duplicate pins usage L1 Warning
Component Implementations with invalid pin mappings [ Error
Component Implementations with missing pins in sequence L1 Warning
Components containing duplicate sub-parts [ Error
= with duplicate i LI Warning
. Components with duplicate pins (51 No Report
Duplicate Companent Models L1warning v
st e i
[JReport Suppressed Violations in Messages Panel
C t . Set To Installation Defaults Cancel
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Design For Test - DFT

= Accesability

= Even before PCB Layout has started

» Test points
= Boundary Scan
* Netlist

. BS—Extensions
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Design For Cost - DFC

= Live Supplier Links
= Real time pricing using Active BOM

= EXxperiment with Quantity
= Price R .
= Availability = e e [
~ + 2 Views |
= BOM Components

= BOM Catalog
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Design Transfer to PCB

= Engineering Change Order

= Differences between Schematic and PCB
= Nets
= Components

ations
|Enable  © | Adtion | Affected Object | Affected Document Check [Dane |Message
- Add 1 R34 To [BH DE.PcbDoc
| | Multl—channel Add 1k R30s To [BH DE.PcbDoc
Add Ik ravo To [ DE.PcbDoc
Add 1F rao1 To EH DE.PcbDoc
- Add 1 rsoo To [BH DE.PcbDoc
| | Varl ant Add 1k rso1 To [BH DE.PcbDoc
Add 1k rso2 To [E¥ DE.PcbDoc
Add {F uz00 To EH DE.PcbDoc
- —_— . Add 1F usoo To [BH DE.PcbDoc
. A Add 1k usoo To [BH DE.PcbDoc
valabpDlil OT TOOTD NN TS 1= e mmmerrere s S

Add ESE To B8 DE.PoDoC
Add ==sv To [BH DE.PcbDoC
. . . Add == GhD To [E¥ DE.PcbDoc
[ | Su Iler Ilbrarles Add =2 NetC300.2 To B8 DEPcbDoc
p p Add = NetLCD400_3 To B8 DE.PcbDoC
Add S NetLCD400_4 To [EH DE.PcbDoc
N . Add S NetLCDA00_5 To [EH DE.PcbDoc
™ Customer |Ibrar|es Add =2 Netlcpao0 & To [ DEFcbDoc
Add = NetP100_1 To B8 DE.PcbDoC
Add == NetP100_2 To [EH DE.PcbDoc

Add =2 NetP100_3 To [BH DE.PcbDoc v

.
n F oot p rint c h ec kS — 1 1 Bl
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PCB Design

= After Forward Annotation:
» Netlist synchronization in PCB Editor
= Design Rule creation B85 o p———

= Component Placement -
= Floor planning
= 2D/3D

= Copper planes
= Routing

= Analog

= RF

= Digital

» High-speed
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Design Rule Check - DRC

» Electrical
» Trace and plane clearance
= Short Circuits
= Open Connections | &

* Routing
» Trace widths
» Permitted layers
= Viasizes
» Differential Pairs
» Length Tuning

= Placement

. H e i g ht Rule Wizard... Friorities... Create Default Rules | 0K | Cancel | Apply
» Component clearance
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Design Rule Check (cont.)

= Manufacturing

= Bare Board
« Solder mask
* Annular ring
» Hole size

= Assembly
« Solder paste
» Silkscreen

= Test
= Test points

Alllum

S PCB Rules and Constraints Editor [mm]

38 Design Rules
T Electrical
<% Routing

7#" Fabrication Testpoint Style
1 Fabrication Testpaint Usage
# TestPointUsage
T Assembly Testpoint Style
B ¥ Assembly Testpoint Usage

874 AssemblyTestPointUsage.
7 Manufacturing
-3 High Speed
E Pracement
{ln~ signat integrity

|AssemblyTestPointUsage JPMOPKRIX

Where The Object Matches

(® Single Testpoint per Net
O Testpoint At Each Leaf Node

[ Allow More Testpints (Manually Assigned)
O Prohibited

() Den't Care

Test Queries

Create Default Rules

Apply
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Design Analysis

» Typically, most solutions will have you rely on a
post process/design afterthought, which requires a
physical prototype to verify.

* During design: Ability for upfront analysis
= Simulation A/D

Signal Integrity

Power Distribution

Mechanical integration

Allium.



Design Analysis
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Technical Product Documentation

10 Jl KLD-02028 |
1 JP3 X axis 1
12 P4 ¥ s 1
13 5 CONFIG 1 ;
= Fve gt i
14 JP2, P8 GND 2 L
the 15 LCDI 162A | i
s Timlvl o T J 8
Im e
____h = !
n Ma| 19 RIO 680R 1
2 RIN O 1 i
= EC(_2 RI2,R14,R21, R22 100R 4 . LD
a9 o X
.| 2 270R 7 &
R15,R20, RAI-RA3, RA9, RAIO T
entl @
2 RI7 4R s
= Wo 2 RI3,RI8 120R 2/ Q
25 RI9 54 |
adcl = R2 5607 1 e
27 R3 Kk ] 1
n 2 R7 jrd | 3
2 RS, R P 2 Note:
30 RALRAB RARSRIS | 47 9 | i
3l S P AT | 0.130 mounting hole
2 52 / AGER-8104 |
3 53 DTSM-61-NR 1
34 ul XC25300E-6PQ208C 1
35 U2 ADXL202E 1
3% U3, U4 LM10845-ADJ 2
37 U5 XCF025V020C 1 THE INFORMATION CONTAINED IN _,-\_
THIS DRAWING IS THE SOLE y S
% Us SN74LVC1GO4DBY i iy W7
39 Y1 25MHz 1 Altium. ANY REPRCDUCTIONIN
il St -

Alllum 2B




Production data

= Design data -> Production data

* Production data is just a subset of design data
» Gerber, NC-drill, netlist, ...

. BIII Of MaterIaIS: Eitj:dm‘t:te-u\zlrtimkOpmaak Beeld Help ) ; ’

= Excel, Text, CSV, PDF, ... Conponenten per printplaat

= Formatted by the designer |1 x Prinplast ACHAIS

y g 3 x LED J[EBGE-FJ-SIE rood
= Not always complete or not & x oS3/
always clear enough (e.g. missing MPN) |} rreetend 87 2
n Prellmlnary BOM 5 x Connector 96P a/bfc DINA1612
I (TE Connector V42254-B2202-C960  DINA1612 )
= Variants (AMP 3-1393641-1)
. Rij a+b+c gevuld 96 pins Female

" Improvements: (ol T are. 1172533

» Use templates from Producer

» Use ODB++ (or IPC-2581)

= Always deliver MPN

» |ndicator for alternative components

» Revision control (PDM/PLM) is more than
sending a ‘versioned’ .zip file

= 3D visualization or even 3D printed mockup
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Bill of Materials Template

= Use BOM template from producer

= Can be used during output generation
= Streamlines dataflow

= Prevents incomplete BOM

= |Less work for producer e R »0»
= Lower the labor costs 1 == —— AL )
= More competitive . EXPICE m

= Prevents errors ﬂ__ — m&._..; o

= Communicate with supplier = = :

about the preferred format =
= Need for structured libraries - :

A”'um BRABANTHALLEN .
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DFM/DFA - Vayo

= CAD DRC
= CAM DFM/DFA
= Component Libraries

Alllum

Difference

1. Total check rules

a. fabrication
b. assembly
¢. test points

2. Customization

3.1 Component entity library

3.2 Component checking rules

4. BOM import, comparison, export
5. 3D assembly boards, and export
6. Support Gerber data source

7. Job comparison, layer comparison

DRCin EDA

appr. 100

DFM Expert
DRC+ (Comprehensive
DFM analysis)

appr. 1000 appr. 1200
300 300
700 900
30 30

value added service value added service
YES
+>100 rules
YES
YES
YES

YES

BRABANTHALLEN
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DRC+

DRC+ check: Test Point

DRC+ check: Assembly

DRC+ check: Fabrication EJ‘IJ‘U‘U‘LI‘LI‘LJ_E
ent process

ate reflow/wave process
Validate rework process ...

Interactive result query

oTP to pad distance

oConfigurabIeéaramete S
Vayo DRC+ serscssievl
Advanced DRC check

Famar,

" eSupport ‘mainstream EDA systems

Altilum 2nov
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Shorts Safe distance check Annular ring, Gasket analysis ~ Thermal pad check
Risk: PCBA (Check distance among trace,  Risk: Difficult to solder or poor (Thermal connection & thermal
malfunction pad & hole) solder joint quality spoke width)

Risk: shorts, difficult to repair Risk: Fast heat distribution

cause cold soldering

. Mis! Rad . - -

Pad issue (Missing, via on pad) Solder mask check Trace output from long edge
Risk: Assembly problem, insufficient solder Risk: Sold problem Risk: Standardize design

Altium L3



BOM Analysis
T ——

1 b

eSupport all ghD
eGerber/Driff import

Alllum

Component Library

="y

DFM EXxpert

Practical Rules

PCB Fabrication Check

eValidate Signal
eValidate Drill
idate Solder

DFM Expert

Design for Manufacturing Analysis

Comprehensive, Automatic, Easy

PCB Assembly Check

e footprint/pad
pacing/distance

|

elnteractive che
eEasy to share
ePowerful/Configlirable
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Examples of Assembly Defects

Fiducial mark check
Risk: identification problem

Pin .Vs. pad Analysis
Risk: Poor soldering

Allium.

» . o wicl
o £ 1
d > v o 1]

Package Vs. pad validation

Risk: Placement error, poor
soldering

Low SMD comp. between
high SMD comp. analysis

Risk: Component damage,
difficult to rework
|

»

Component safe distance check

Risk: Poor Soldering, difficult to
rework

PTH lead to drill safe
distance check
Risk: problem for manual insert

process or poor reliability
ST
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Q&A

Any guestions?

Alllum



