40> «F»r < Q>

Instituto Tecnolégico de Morelia

Maestria en Ciencias en Ingenieria Electrénica
" José Maria Morelos y Pavén”

June 17, 2018

it
-
a
it
v



Machine Setup
m The tool magazine
m CAD systems

The CircuitPRO GUI

How to create a new project
m Project stages

m How many layers

m Substrate

m Layer files
m The Layers
u The Drill Layers
= Contour router layer
» Global Process Settings

m Board production

«40>» «F)»r « =)




™ Equipment configuration wizard

D

Laser & Electronics

Which machine type are you going to use?

g g

LPKF ProtoMat 543 () LPKF ProtoMat 563 (0 LPKF ProtoMat §103.

Connect Machine
Machine type

Machine options

Available tools
Through-hole plating
Surface Finishing

CaD System 7
Summary =
o ;
4 -

() LPKF ProtoMat H100 ) LPKF ProtoMat X60 0 LPKF ProtoMat D104

\ J

[ prions ) I [ ceed ]

Figure: Hardware configuration
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™ Equipment configuration wizard

Connect Machine
Machine type
Connection steps.
Machine options
Available tools
Through-hole plating
Surface Finishing
CAD System

Summary

Laser & Electronics

Which LPKF milling, drilling and routing tools are available?

{ N
O anToos Universal Cutter02mm (3 End Mill 3 mm
[ end Milllong 1 mm.
L * [ €nd Milllong 2 mm
q O End Mill (RF) 0,15 mm S
O Toolset O end Mill /) 0.25 mm
[ RF Toolset 0 End Mill (RF) 0,4 mm O Contour Router Tmm
‘ﬁ O nd Mill 0.6 mm Contour Router 2 mm
O end Mill 1 mm
BbicoCdser nm O End Mill 2 mm ——
L. J

o) I [ o

Figure: Tool selection window




End mill
Universal-cutter 0.2

Micro-cutter 0.1

End mill long

Contour router
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38 mm (1.57)
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W Equipment configuration wizard

Connect Machine
Machine type
Machine options
Available tools

Through-hole plating

Surface Finishing
CAD System

Summary

DY,

Laser & Electronics

Which CAD system are you using?

Eagle

Altium Designer
O Target

O cr-5000

01 do not know
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Figure: The CircuitPro Graphic User Interface
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Project stages

Machine Setup How many layers
The CircuitPRO GUI Substrate
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Board production

Project stages

Once the machine has been configured, most of the PCBs follow the
next process:

m Load a template project (Single Side, Double Side, ...)
m Import the Gerber files

m Create the tool-paths and link the tools

|

Board Production
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Figure: Load default template
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Project stages
How many layers
Substrate

Layer files

Board production

Process planning wizard

Number of Layers (" )

Substrate
Surface finishing
Summary

Single-sided bottom [0 Single-sided top [0 Double-sided

.. e

Figure: Layers on board selection
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Project stages
How many layers
Substrate

Layer files

Board production

Pracess planning wizard

What kind of substrate are you going to use?

Number of Layers

'

Substrate

Through-hale plating

Surface finishing

Summary

FRA/FRS (O FR2/FR3/CEMT

O Aluminium EN AW-5083

e

(0 Aluminium EN AW-6012 Ovrom

.

S

b peins | R G

Figure: Material selection
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Project stages
How many layers
Substrate

Layer files

Board production
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Figure: Layer files importing
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[ abrir

*

Acceso rapido

%
Buscaren: | | | LPKF CroutFra PFM 23 v] @ & e @E-
Nombre ~ Fecha de modifica.. Tipo "
| config 13/06/2018 17:44 Carpet
| Example Data 13/06/2018 17:44 Carpet
|| HelpSystem 13/06/2018 1744 Carpet
[ | Licences 13/06/2018 1744 Carpet
|| Manuals 13/06/2018 17:44 Carpet
| Resource 13/06/2018 17:44 Carpet
| Standard Templates 13/06/2018 17:44 Carpet
__ Support Files 13/06/2012 1744 Carpet
[H] CircuitProPM.exe 23/04/20189:12 Aplica
] ContinuousMotionLib.dll 23/04/2018 8:08 Extensi
] Emgu.cv.dil 23/04/2018 8:07 Extensi
[ Emgu.Cv.ULdIl 23/04/2018 9:07 Extensi
< Ema 2340412018 8:07 Extensi ¥
< >
Nombre: [ Folder Selection v [

Tipo:




The file extension depends on the CAD software used. For Altium,
the layers generated are the KeepOut, Botton Layer and Top Layer,
respectively (*.GKO, *.GBL y *.GTL).
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Botton layer
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Layer files

Board production

Fil Name

Aperture/Tool Lst Layer/ Template SizeFormat

PCB2.GKO. Gerberx || pcB2.GKO ~ [PcB2.GaL 57,31 x21,14 mm
IPlated

PCB2.GTL Gerberx ||| pca2.GTL 1 e 56,748 x 20,578 mm

PCB2-NonPlated. TXT Excelon ||| PCB2-NonPlated. TXT ~ 0,89 8,74 mm

PCB2-Plated. TXT Excellon |~ | PCB2-Plated. TXT  [solderpasteTop 51,11 x 16,021 mm

TopLayer

‘AperturesfTools

56,748 x 20,578 mm
Millimeters
Absolute

|| Omit leading zeros

RuboutBotton

Add File )

Remove

| Run ATE.

[ Cancel )

Figure: Botton layer file = & =
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[[mport " Fie neme Format  Aperture/Tool List Layer/Template Size/Format ]
| |pee2.eL [ Gerberx [~] pce2.eL ~ | Bottomiayer ~ | 56,748 x 20,578 mm |
PCE2.GKO Gerberx v | pcB2.6KO ~ | Boardoutine ~ [57,31x 21,14 m
] 8 M rc v M s
PCB2-NonPlated. TXT Excelon |~ | PCB2-NonPlated. TXT v|[pce2.61L 0,89 8,74 mm
PCB2-Plated. TXT Excellon | | PCB2-Plated. TXT < |prupiated 51,11 16,021 mm

silkscreenTop
SolderPasteTop

‘Apertures/Tools  TextView ~ Message View

56,748 20,578 mm

Millimeters

ol | Omit leading zeros

SilkScreenBottom
Fiducial
RuboutTop
RuboutBottom

€ Ready
Add File. Remove Run ATE. Cancel

Figure: Top layer file
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The Drill Layers

Import _Fie Name Formet  Aperture/Tool List Layer/ Template Size/Forrmat
PCB2.GBL Gerberx |~ | pcB2.GBL | Bottomtayer ~||56,748 x 20,578 mm
PCB2.GKO Gerberx || pcB2.GkO | Boardoutine ~|57,31x 21,14 mm
PCB2.GTL Gerberx |~ | PcB2.GTL | TopLayer ~ 56,748 x 20,578 mm
PCB2-NonPlated. TXT Excellon |~ | PCB2-NonPlated. TXT Drilunplated 0,89 X 8,74 mm

Excellon [ P 51,11 X 16,021 mm

‘Apertires/Tools  TextView | Message View al
SolderPasteTop

SolderMaskTop 51,11 x 16,021 mm

mn 4 afly T

just diill files

@ reoey

Adrie e RunTe e

Figure: Drill layer importing
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Capas de corte

import_Fie Name Fomat  Aperture/Tool Lt Laver/Tempiate See/Format
PCB2.GBL Gerberx || pce2.GaL - ~ 56,748 x 20,578 mm
CEE 8o ° B
PCB2.GTL GerberX | | PCB2.GTL. v ||PcB2.6k0 56,748 x 20,578 mm
[pce2-Nonplated. T [ Excellon [ pcp2-tionPiated. ™xT || prilPlated 0,69 x 8,74 mm
[pcB2Plated. T | Excellon [~ pcB2-plated.TxT - 51,11 16,02 mm

SolderPasteTop
SolderMaskTop

‘AperturesfTools  TextView  Message View

Milimets

Absolute

Omit leading zeros

@ reey

Adarie e un AT B

o 5 = =

Introduction to CircuitPro



Machine Setup
The CircuitPRO GUI
How to create a new project

Project stages
How many layers
Substrate

Layer files

Board production

OONCJd Y

T
@
Z-
a
m
&
p-3

Corork= T Y= 05T mm_ nchori= dmm V= omm

Introduction to CircuitPro



Technology Di

[mm.w\m 2] Copperticknes fiim E T —
osiate
— Insulation Method
| Basic,pad double
< > Description
Inslationwith »single msilation e
L Dol heaton channel fo
Short processing tme.
<
— Contour Routing Method
Nogere
< Description
Contour Routing wiot gap.
Comvetto Toalpath ———
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Computation Results
W

~
~  Diilling
Attention, no appropriate tosls available to process.
1.3 mm (2 objects have been ignored)
Assign these teolpaths to...
Spiral Drill 0,7 mm -

Attention, no appropriate tools available te process
0.55 mm {1 objects have been ignored)
Assign these toolpaths to...

<Please select tocl..» ~

Attention, no appropriate tools availsble to process
1.016 mm (29 objects have been ignored)
Assign these toolpaths to.

<Plesse select tool.,. > ~

Attention, no approptiate tools available to process
1.194 mm (4 objects have been ignored)
Assign these toolpaths to...

‘ <Please select toel...» v|
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Until this point, every parameter on the PCB design was configured.
Thus, the next step is to prepare the board production with the
board production wizard from CircuitPro. This will guide through
the production process and its necessary steps.

Introduction to CircuitPro
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Figure: Board Production Wizard
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Board Production Wizard

Overview
U 2T Mount the base material with an
underlay plate underneath onto the
processing area and affix it with adhesive
tape.

Material settings
Placement

Drill fiducial

Marking drills

Drilling plated

Drilling unplated
Milling layer ‘TextBott...
Milling bottom layer
Bottom 2.50 milling i...
Flip material

Read fiducials on top ... o

o
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Material Sef

Application

@ pc

O Front panel/Engraving

Properties

Material Type ‘ FRA ) ‘
Copper Thickness [um] ‘W.ﬂ @
Material thickness 048 mm 2]
Underlay plate thickness ‘z mm E‘

Location

associated position.

the material.

Please make sure that the working-depth limiter of the % [omm
machine head does not touch the tape sed to fix the.
material.

Current head position

Use the buttons to set the front Ieft and right rear corner of

L]

v [5mm

™
H
E
] !

Material width

05m
29mm

aojian]

Surface level [{0}]
Material corners [mm]

<undefined>
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2000

Angle [0
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Howp
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| 4
o Tool Exchange

Please remove the loaded tool and insert the following tool: Universal
Cutter 0,2 mm

Click OK to continue without milling width adjustment.

Click Milling Width to adjust the milling width before milling.

Click Cancel to abort the production process.

| Milling Width Cancel

[m] = =
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X/Y - positioning
A
«»; oo

E] ¥ 0.000 mm

- Z- positioning N

Depth limiter
2 o
£ ¥ mounted

Operate Tool

formation

No tool information

<Process All> =
MarkingDrills ~
DrillingPlated
DrllingUnplated
MilingTextBottom
MilingBotzom
MilingPocketBottom
FlipMaterial
ReadFiducialsTop
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