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Right first time - Goal

* The first prototype
* Meets the specifications
* [sin time
* |s within budget
* Can be produced in series within the proposed budget
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Keep on dreaming...
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Real life

* The specifications are not complete/clear when the planning
and budget are made

 Specifications change during the development cycle
* Planning/deadlines are based on incorrect assumptions

* Interpretations of “When will it be finished?”

* Management
* Development engineer
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Best practices (1)
e Get organized

* Specifications
* Planning

* Solve the issues before they become a problem
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Typical scenario

* Engineer orders the prototype(s)
* |nitial deadline is already passed
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Typical scenario

* Problems are detected by the manufacturer

* Component issues
* Component cannot be identified from the BOM data
 Components are not available (with a short delivery term)
* Component footprints do not match the board layout

Position information is not clear

Component rotation is not clear
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Typical scenario

* Problems are detected by the manufacturer

* PCB data is not complete
* QOutline is missing
 Drill data is missing
* Mixed formats, units
* Multiple datasets
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Typical scenario

* Problems are detected by the manufacturer

* PCB data does not match the board specifications
* Trackwidth
* Isolation
* Annularring

EURD

CIRCUITS

D&E /5 LY M

EVENT A &
Hat ontwarpa




Typical scenario

* Problems are detected by the manufacturer

* The design cannot be produced
* Thick copper with fine tracks
* Plating issues
* Unsupported Blind/Buried via definitions
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Typical scenario

e Result

* Best case
 Communication between designer and manufacturer
* Ping-pong
* Delivery date shifts while the communication goes on
* Worst case
* Back to the drawing table
* Prototype order cancelled
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Typical scenario

* Why do you ask so many questions?

* Some manufacturers “solve” problems without asking questions or
notification

* Working prototype supplied

* The issues are not solved in the design data
* They will turn up again in the next production run
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Is there a better scenario?
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Best practices (2)

e Early involvement
* At the start of the design
 Communicate with your manufacturer
* Use the available tools to check your design decisions

* Virtual production
* During the design
e Submit your data for verification before ordering
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Best practices (2) — Early involvement

* Component selection

* Use the available web sites to check
 Component specifications
* Availability
* Price
* Use reliable component libraries

* Do not use denser technology than needed
* Available board surface
* Higher price

* More difficult to produce/repair E l,l H u
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Best practices (2) — Early involvement

e Determine technical board specifications
* Avoid conflicting specifications

Select a proven buildup

Define blind/buried vias

Check price implications

Know your CAD system
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Best practices (2) — Virtual production

* Virtual PCB production
* Upload board data as soon as a version is available
e Check if correctly read in
* Check for conflicts
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Best practices (2) — Virtual production

* Virtual assembly production
* Upload board and assembly data as soon as a version is available
* Component matching

Availability/pricing

Footprint matching

Manufacturing checks
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Best practices (2)

* Pre-order components
* Make sure the components are available for assembly in time
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Nice theory, but how
does it work in practice?
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Practice — Component selection

* Before layout design
* Upload BOM file

A

Allowed csv.xisxlsx ot ods xism files only

Download BOM Template from here
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Practice — Component selection

* Check component identification

g

LIF

Q, Find alternatives
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Practice — Component selection

* Find alternatives

Search Part(s)

BoM data & Double-click on values to search accordingh Your selectio
MBR: SPMN: Manufacturer Supplier: WP
Dlescriptian: Package: URL: Walue: Category:
- Pin_Header_Straight_1x03 - COMN_01X03 -
Ref des Comment Unazsigned
3 - 25

All categories ~ Pin_Header_Straight_1x03 CONN_01X03

Showing 20 part(s) of total 220 part(s) - Scroll to load more.

‘ © Generic a H ® eC-stock 9

MPN Image Description

® Reserved Stock 0 On Demand 220

&} 087-1-003

Pin headers 2.54 mm, 1X03, straight

Pin headers 2.54 mm, 1X03, straight CI RCU ITS

\)_ W

- SVENY H‘l”t : 3 '\-‘ h‘ll’l "'
e K.\\ CONN PIN HEADER PCE SMD R/A
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Practice — Component selection

* Find alternatives

Alternates for RC0402FR-071ML

BoM data Your selection

MARM: SPM: Manufacourer Supplier: MPM:

- 311-1.00MLRCT-ND - - RCD402FR-07TML [
Description: Package: LURL: Walue: Category:

- R_0402 - M Resistors

Ref des Comment Unassigned Unassigned

R23 - 35 0.0049

lJnassigned

0.0049

Showing 2 part(s) of total 2 part(s)

Alternatives e

MPN Image Description

it CRGO402F1IMO

il
c ~‘ 1M Ohm £1% 0.063W, 1/16W Chip Resistor 0402 (1005 Metric) Thick Film
‘ 0402, Res 1.0MChm, 30V, 1.0%, 62.5mW
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Practice — PCB specifications

* Before layout design
* Check specifications without board data required

No Data Available Yet?
Click Here

B PCB Calculator
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Practice — PCB specifications

* Immediate price + alternatives

PCB proto service
PCE quantity (2 - Alternati I3 Expand
Lead time ‘ Default (3 Working Days) * ‘ PCB quantity
Beard surface / Order surface 0.80 dm? / 0.80 dm? 1 2 5
Met MNet Met
Est. shipment date 20-04-2023 (v w 2WD £130.55 £ 82250 £ 48 45
=
a €130.55
Prices MNet EJ
s
) 5 MNet Net MNet
Single PCE €35267 = 3wp  €5267 €38.77 €20.63 E lJ H u
Total boarcs es267
VAT €11.06 CIRCUITS
Total Gross €63.73 D&E "/ LAY M
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Practice — PCB specifications

e Conflict reporting

Outer layer copper foil @ 12 um (end +/~30 pm) 18 um {end +/-35 pm) | 70 pm (end +/-95 pm) I & More Options-

The selected outer layer copper foil (70 pm {end +/~95 pm)) requires a minimum outer layer
trackwidth of 0.200 mm. The current value for outer layer trackwidth is 0.150 mm. Press acceptto
adapt the outer layer trackwidth setting to the reguired value.

Accept

Outer layer trackwidth (OL-TW) @ 0100mm  0.125mm |[0.150 mm § 0.175 mm More Options-~

The selected outer layer copper foil (70 pm {end +/-85 pm)) requires a minimum outer layer
trackwidth of 0.200 mm. The current value for cuter layer trackwidth is 0.150 mm. Press accept o
adapt the outer layer trackwidth sefting to the required value,

Accept
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Practice — PCB specifications

* Price increasing options

PCB Definition »

Top soldermask (@ M Green | M Elack White Mone @ More Options-

Bottom soldermask @ M Green | M EBlack White Mone &% More Options-
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Practice — PCB specifications

* Buildup and Blind/Buried via selection

1
Buildup Editar 3% |

r
| Buildup
|

. g+ llm| (e | s |[mm](m
Mumber of B ¥|(@ Board thickness 1.535 mm hd 4 I A+ [ #

layers
Top | d 1
Reversed U Base material FR-4 Improve % op legen |
buildup Top soldermask 1
5 i . —— — e OP COppEr T
Blind/Buried via = W= Extra press 1 = Prepreg - PRZ116 - 0.12mm |
LU cycles Prepreg - PR2116 - 0.12mm 1
special buildup U Defined U | BB "= copeent
impedance Core - FR4-Improved - 0.36mm ‘
Awailable buildups e s e s Inner copper 2 ]
Prepreg - PR2116 - 0.12Zmm
| Core thickness Outer layer copper foi Inner layer copper Prepreg - PR2116 - 0.12mm
0.260 mm 12 pm {end 20 ) 12 pm k;‘d el e — Inner copper 3 |
|
| 0.360 mm 12 um (end 20 um) 18pm Core - FR4-Improved - 0.36mm
0.360 mm 18 pm (end 35 pm) 18 um
I el s . f— Inner copper 4
| 0.360 mm 18 pm (end 35 pm) 35 pum Prepreg - PR2116 - 0.12mm
1 0.360 mm 35 pm (end &0 pm) 35um Prepreg - PR2116 - 0.12mm
| - e Bottom copper
1 0.360 mm 35 pm {end 60 pim) 70 pum = Bottom soldermask
! - 5z
| 0.360 mm 70 pm {end 95 pm) 70 pm = L Plated drill D&E '/~
f 0.200 mm 12 pm (end 30 pm) 12 um © Non Plated Through Hole (NPTH) | N e S
| 0.200 mm 12 pm (end 30 pm) 18 pm & Blind/buried via (Inner 1 - Inner 2) L
0.200 mm 18 pm (end 35 pm) 18 um = Blind/buried via (Inner 1 - Inner 4)

N Woensdag 19 april 2023
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Practice — Virtual PCB production

e Can be done with intermediate versions of the board design
* Upload board data

SRR S O G SO ORI LT L T

Drop PCB Data Here

>

Allowed KiCAD (kicad_pcb) file, an Eagle .brd file or a single zip or rar file containing cne
Gerber (X or X2+) or ODB++ dataset.
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Practice — Virtual PCB production

* PCB Viewer - Check PCB images

PCB Viewer

Top view Qe dptT @ B2

Viewport easure View
Top legend

Top soldermask ==

— — p— Top copper

(C)Elektor
140009-1 V1.01

— — l— Bottom copper

ol
_—‘: Bottom soldermask d
Plated drill ]

Non Plated Through Hole (/4

° =

Bird's Eye View

g SV GND GND Vin ADD_ ADi_ ADZ_ AD3 AD4 ADS D&E "/~ \\ y | Ga.H
7 EVENT L . -4-- . Wi o
= Hat ontwarpan van innovatiave elaktronica
mm 80 i o T To i ! ] "
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Practice — Virtual PCB production

* Buildup Editor — Check/correct import + layer assignment

[ Buildup Editor (%]

er image

Layers Add layer

| 5 - [T TR File name = Function & ®\ ®\ @\ b X T doe o _J'# LY Be
| | Number of layers 1B OF | & | # Viewport Measure View  Undo/Redo Wersion
| | Board thickness 155 mm e Detected Unplated drills/slots | Drill/Slot Editer ]
e " - Top view
Base material mprove
o 1) (= T L T T (e113) Detected Plated drills/slots | Drill/Slot Editor
Defined impedance — Top soldermask (140009 _arduino_course G =] . . . . . . . . . . . . . . . . . . .
Top soldermask Green A e G (I e e T S Detected Outline | Outline/Milling Editor
B e o L]
Bottom soldermask Green > . L . .
Detected Milling | Outline/Milling Editor
[ ]
Top legend White hd <] .. 000000
Bottom legend Nane ~ 140009_arduino_course_GBL | Bottom copper A4 L]
No ~
PEEzikmEs: Core - FR4-Improved - 1.55mm 140002_arduino_course_GBS | | Bottom scldermask v b
Carbon contacts Ma ~
140009_arduine_course_GTL
Via filling/Hole plugging MNa > - - - P cope =
Top heatsink paste Na h 140009_arduino_course_GTO | Top legend A [ ]
L] .
Bottom heatsink paste No ~ ] .
p 140009_arduino_course_GTS |Top soldermask
Jre—— —— L Bottom copper (140009_arduino_course_GE L] [
vailable u =]
i ——‘: Bottom soldermask (140009_arduino_courst 140009 _arduino_course TXT | Drill/slot ~ i

Core thickness Quter layer copper foil Inner layer cof Plated drill

1.550 mm 12 pum (end 30 pm) = Non Plated Through Hole (NPTH) -

Bottom view

| 1.550 mm 18 pm (end 35 pm) -

| 1.550 mm 25 um (end 80 pm) - =] (X XXX X X
1.550 mm 70 pm (end 95 pm) -
105 pm (end 120 . 7 .
1.550 mm = = °

pm)

b " mm  -30 " -Jo T 1o i [ i 10 i 70

Click one of the toolbar buttens to activate a function.
rony

I Total material thickness: 1.586 mm

LR e

y
!

&
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Practice — Virtual PCB production

 Compare measured values against target values

Technology

(]

=

e L]

0.150mm § 0175 mm  0.200 mm  0.250 mm More Options-

Measured:0.130 mm

The measured value for Outer layer trackwidth (OL-TW) does not match the
required value. Please accept or ignore the measured value.
’ Ax::apt] [ Igr‘cfa] ’ PCE Checker

0150 mm j 0175 mm  0.200 mm  0.250 mm  More Options-

Measured:0.137 mm

A The measured value for Outer layer isolation distance (OL-TT-TP-PP) does not
match the required value. Please accept or ignore the measured value,
[ Aa::ar.t] [ Igr':’a] [ PCE Checker
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Practice — Virtual PCB production

e PCB Checker — Find DRC violations

PCE Checker [} ]

DRC - DFM information Board buildup Detailed View

‘ DRC information ‘ DFM information Top view ®\ @\ @\ 4']: I* |.t| 'T' @M ,.an e

Viewport easure

| Layer Required Measured [ T S Top legend 1
—_—  Top soldermask
Quter layer trackwidth (OL-TW) w
— — s TOP COPPEr
Top copper 0.150 mm 0.130 mm 1
Bottom copper 0.150 mm 0.254 mm |
Outer layer isolation distance (OL-TT-TP-PP)
Top copper 0.150 mm 0137 mm 1 1
Bottom copper 0.150 mm 0.254 mm
Quter layer annular ring (OAR) ]
Top copper 0.150 mm 0.025 mm 22
Bottom copper 0.150 mm 0.025 mm 22 -
| |
Outer layer trackwidth (OL-TW) - Top copper — —J L Bottom copper
M a0 Fo ° _—‘: Bottom soldermask e 1
—Current issue Plated drll L1
Measured trackwidth :0.130 mm L Non Plated Through Hole (v
Required trackwidth :0.150 mm . L
Total material thickness: 1.58 mm
L)
1
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( = 0,150 mm A d
mm) 30 35
ntact support
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Practice — Virtual Assembly

e Can be done with intermediate versions of the board design
* Upload board and assembly data

Upload PCB data Upload BOM data Upload CPL data Confirm Analysis Confirm Parameters

(v (35:) == o

Upload BOM data

.......................................

Drop your D
BOM here g

.......................................
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Practice — Virtual Assembly

e CPL Editor — Check component footprints

L1
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Practice — Virtual Assembly

e CPL Editor — Check manufacturing issues

Assembly Editor

| CPL | Checker

Issues M Ignore not placed | Detailed view

| | Layer Values
Top 9
Footprints do not match the paste pads

e dptT @ R =

Viewport Measure | Board view | Output

Top 1

Pin 1 does not match

Top 2

Components close to or outside outline

Top 5

Components with mechanical pins

Top 2
Drilled SMD pad

Top 9

Bottom 11
Small pitch

Top 1

Overlapping components

Top 4

Overlapping compenents - Top

—Current issue

Component 1 :P1 ﬂ b b

Component2:Rs  CPL
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Right first time is maybe
more than just a dream
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WWW.eurocircuits.com
euro@eurocircuits.com
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http://www.eurocircuits.com/
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