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ProtoLaser U4/S4/R4 General information

General information

This document contains all information for the intended use of the system/product
delivered. This document is intended for persons with basic knowledge of installation
and operation of software-controlled systems. General knowledge of operational
safety as well as basic knowledge of using PCs running Microsoft Windows® and
basic knowledge of your LPKF system software are required.

When processing the how-to examples, carefully note the safety instructions from the
applicable user manual of your system!

Validity

This document corresponds to the technical state at the time of publication.

LPKF Laser & Electronics AG (abbreviated to LPKF in the following) reserves the right
to make changes in respect to the content of this document. The figures in this
document serve as basic understanding and can differ from the actual state of the
system.

Structure of warning messages and safety notes

The safety notes and warning messages in this document identify hazards and risks
and they are created in accordance with ANSI 2535.6-2011 and the standards series
ISO 3864.

The warning messages are structured as follows:
e Warning sign (only for injuries)

e Signal word indicating the hazard class

e Type and source of the hazard

e Consequences of non-observance

e Measures to avoid the hazard

/\ + SIGNAL WORD

Type and source of the hazard!
Consequences of non-observance.

» Measures to avoid the hazard.

» Further measure(s) to avoid the hazard.

Warning messages can also be embedded in the format of the surrounding text in
order to avoid a visual disruption in a sequence. In this case, they are distinguished as
follows:

Type and source of the hazard!

Consequences of non-observance.
» Measure(s) to avoid the hazard.
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Warning messages are classified in hazard classes represented by the signal word. In
the following, the warning messages are described in accordance to their hazard
classes:

A DANGER

Type and source of the hazard!

This warning message indicates a hazard of high risk that causes death or serious
injury if not avoided.

» Measures to avoid the hazard.

Type and source of the hazard!

This warning message indicates a hazard of medium risk that can cause death or
serious injury if not avoided.

» Measures to avoid the hazard.

/\ CAUTION

Type and source of the hazard!

This warning message indicates a hazard of low risk that can cause minor or
moderate injury if not avoided.

» Measures to avoid the hazard.

Type and source of the hazard!

This warning message indicates a hazard that can lead to possible property
damage.

» Measures to avoid the hazard.
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Text styles

Various text attributes, notations, and text structures facilitate reading the document.
The text attributes (highlightings) inside this document are defined as follows:

Attribute Function
italic highlights elements of the user interface and of control elements of
the system
bold highlights important information and keyboard input
Courier New highlights file paths
[ ] highlights elements of buttons on software user interfaces
key highlights keys of the keyboard

Tasks or procedures that are described in steps are compiled to sequences in this
document. A sequence consists of at least three components: objective, step, and

result.
Component Description

[ ] Indication of an objective. The sequence starts here.

1. Indication of a sorted list of steps. The specified order must be

2 observed.

3.

0O Indication of an intermediate result that is followed by further steps or
the result.

|Zl Indication of the result. The sequence is finished.

> Indication of a single step.
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Additional information
The following symbols are used to indicate additional information:

This note indicates especially useful information.

Advanced information

This advanced information indicates special knowledge.

Registered Trademarks

Product and brand names are trademarks of LPKF Laser & Electronics AG, registered
among others at the US Patent and Trademark Office: LPKF® and the company logo,
# 2,385,062 and # 2,374,780; SolarQuipment®, # 3,494,986; ProConduct®, #
3,219,251; Allegro®, # 3,514,950.

Microsoft® and Windows® are brand names or registered trademarks of Microsoft
Corporation in the USA and/or other countries. All other trademarks belong to the
respective owner.

Issued patents, if applicable, are listed in the appendix.

Customer service
For technical information contact our LPKF Service:

Address LPKF Laser & Electronics AG
Service & Support Rapid Prototyping

Osteriede 7

30827 Garbsen

Germany
Phone + 49 5131 7095-1333
Fax + 49 5131 7095-90
Email support.rp@Ipkf.com

Internet http://www.lpkf.com/en

In our continuous effort to improve our documentation we are asking you to give us
your feedback if you notice any discrepancy when working with the system/product, or
if you have any comments or suggestions for improvement.

At the moment of packaging, the system/product has been equipped with the latest
software version and with the software and hardware documentation currently valid.
By now, new versions of the documentation as well as new software versions might be
available.

For all the latest news and updates visit the support area of our homepage:
www.lpkf.com/en/support-services.
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Introduction

This document describes the most common applications for the production of double-
sided and multi-layer PCBs with the LPKF ProtoLaser U4/S4/R4. The document also
provides numerous useful tips that facilitate your work with the system and the
applicable system software.

The first how-to examples are explained in detail to facilitate your start. Further on in
this document, recurrent actions are described only briefly. The document contains
corresponding references to precedent chapters so that you have access to more
detailed information at any time.

Only certain features may be available after the software installation depending on
whether you use the license level Basic or the license level Advanced.

All how-to guides require the license level Advanced; the user level Advanced user
has to be selected in the options.

8/274 LPKF Laser & Electronics AG | V. 4.0
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1 Basics

This chapter describes some basic steps in CircuitPro PL. You learn how to set
processing data correctly in the software after having placed the processing material
in the system. Furthermore, the fiducial recognition is described in detail. You perform
these steps in almost each how-to example. Each step contains corresponding
references to these chapters.

This chapter also describes working with mixed PCB layouts, measuring the material
thickness and testing the tool settings. Moreover, this chapter describes the multi-layer
process, as well as specific design guidelines for the production of multi-layer PCBs
with blind vias and buried vias. Observe these information, since they provide a base
for a successful production of multi-layer PCBs.

1.1 Project placement

This chapter describes how to place your project easily in CircuitPro PL. The project
can be placed in two different ways:

— Matching the fiducial positions.
— Determining the processing area.

Both procedures are described in the following. Use one of them.
Ensure that the following prerequisites are fulfilled before performing the described
tasks:

Prerequisites
e The user guidance step Processing is active.
e The dialog Placement is displayed.

The following table provides tips for positioning and fiducial recognition:

Tip Description Figure

Pilot laser | The pilot laser is used for
positioning. The position of the pilot
laser can only be changed by
moving the processing table. Move
the processing table so the position
of the pilot laser and the fiducial on
the material match. Click on 3|6 to
switch the pilot laser on/off.

Zooming in | Zoom in the processing area by
using the mouse wheel for more
precise positioning.

LPKF Laser & Electronics d.o.o. | V. 4.0
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Tip Description Figure
Illlumination | Depending on the material surface ot | [——
settings you may need to adjust the image 9 9 9
until a proper contrast and lighting
is achieved. Thus a bright surface Red light 75.0 %
and a dark fiducial have to be set. I
Move the sliders in the tab Image
settings. Backlight 0.0 %
(Image settings are not available for I
the user level Operator.) White light 0.0 %
Brightness 26.0 %
Exposure 12.0 %
Gain(master) 18.0 %
Movement |Control the movement as follows: Novication I e
control — Use the arrow buttons in the 9 J 9
tab Navigation for movement
control. If necessary, adjust the A Step size
Step size for more precise / \ =
con[t)rol P (4 4 0.500 mm
—  Double-click on the camera T 4
image. — .
A Step size
{1#5 0.500 mm
Y.
x | 165.000 mm
y [ 310000mm | 4
z 5464 mm
Autofocus |If the camera image is not sharp, Executing autofocus
click on @ in the tab Navigation to
start the autofocus procedure. The
message Executing autofocus is
displayed.
Removing | If a fiducial recognition problem
drilling occurs, check the fiducial holes for
debris drilling debris.
Polishing If the surface surrounding the
fiducial fiducial is of very poor quality, use a
area fine sanding paper to polish the
fiducial area.

Table 1: Tips for positioning and fiducial recognition

V. 4.0 | LPKF Laser & Electronics d.o.o.
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B Matching the fiducial position

By performing this procedure before processing starts you save time, since the Spiral
search will be avoided.

Icon explanation in the user guidance step Processing:
— Red crosshairs ( ¢ ): is the current position of the processing head

— Purple circle (.): displays a fiducial

Move the dialog Placement to get a better overview.
Click on the tab Processing data.
Double-click on the processing area.

The processing table starts moving and the red crosshairs are displayed at the
point of your double click. The pilot laser is switched on automatically.

Ownd -~

The position of the pilot laser beam on the material represents the position of the
processing head.

4. Use the arrow buttons for movement control.
5. If necessary, adjust the Step size for more precise control.

Use the tips for positioning that are described in Table 1.

6. Move the processing table so the beam of the pilot laser matches a fiducial.
7. Switch to the view Camera.
O The pilot laser is switched off. One of the fiducials is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

s

Navigation | Image settings
A Step size

4 P | 0100mm

Step size

W
A

(@) [osomm
A4

Placement 5

Material | Processing data

Drag and drop the bounding box of data in the processing view,
Center of processing data x | 171261 mm | y | 183175 mm
) Use information layers Center on matenal

Processing head

Center on data

Show bounding box

Autofocussing

0K Cancel

I< Processing ]

Fig. 1: Fiducial in the view Camera

The processing head in the system is now positioned directly above one of the
fiducials on the material.

The real image in the view Camera needs to be reflected in the user guidance step
Processing as well.

8. Switch to the user guidance step Processing.

12/274 LPKF Laser & Electronics d.o.o. | V. 4.0
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O The position of the layout is displayed as follows:

Fig. 2: Inaccurate position of the layout (example image)

The position of the red crosshairs represents not only the position of the
processing head but also the actual position of the fiducial on the material.
The entire layout needs to be moved so that the fiducial (@) and the red
crosshairs ( < ) overlap.

9. Move the mouse cursor over the layout.

O The mouse cursor turns into the hand symbol ().

10. Move the layout with Drag & Drop to match the location of the fiducial and the red
crosshairs:

Fig. 3: Matching processing head and fiducial position

O The red crosshairs are now aligned to the fiducial.
11. Click on [OK] in the dialog Placement.
O The fiducial recognition is initiated (see chapter 1.2).

V] The fiducial position has been matched.

V. 4.0 | LPKF Laser & Electronics d.o.o. 13/274
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Determining the processing area

This procedure is an alternative to the step Matching the fiducial position described
above. The aim of this procedure is to precisely match the base material position and
base material size to the processing area used by the software CircuitPro PL.

This method is most suitable for working with large designs. This is the case when
producing multi-layer PCBs.

1.
2.
O

3.
4.

Move the dialog Placement to get a better overview.
Double-click on the processing area.

The processing table starts moving and the red crosshairs are displayed at the
point of your double click. The pilot laser is switched on automatically.

Use the arrow buttons for movement control.
If necessary, adjust the Step size for more precise control.

Use the tips for positioning that are described in Table 1.

5. Switch to the view Camera.

O The pilot laser is switched off.

6. Move the processing table until the left front corner of the material is displayed.
New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

& &

Navigation | Image settings

A Step size

Placement

nove the active head to
the left front and right rear comer of the

Starting Production

Fig.
7.
8.
9.
10.
11.
12.

4: Matching position of crosshair to base material edge

Confirm the position by clicking on Sl in the dialog Placement.
Switch to the user guidance step Processing.

Repeat the steps 2 to 6 for the right rear corner.

Confirm the position by clicking on [l in the dialog Placement.
Click on the tab Processing data in the dialog Placement.

Click on [Center on materiall.

LPKF Laser & Electronics d.o.o. | V. 4.0
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O The processing data are now precisely aligned and in the center of the base
material.

13. Click on [OK].

O The crosshairs position to the base material edge has been matched and the
fiducial recognition is initiated (see chapter 1.2).

|Z| The processing area has been determined.

1.2 Recognizing fiducials

This chapter describes how to recognize fiducials in CircuitPro PL, especially such

with low quality. This procedure follows the project placement procedures described in
the previous chapter.

B Recognizing fiducials

The camera moves to the position of the first fiducial and determines its exact
position. The recognized fiducial and the following dialog are displayed:

Camera

Navigation | Image settings

A Step size
(«C)») [ os0mm

Step size

/ A
{ ° 3 [ 0500 mm
S

Confirm found fiducial -0
A fiducial has been found. Confirm the position or correct it.

<> Use the current position
The center of the camera image is used a5 the position of the fiducial

=> Retry at current position
A new spiral search is started at the current position of the camera image. You can move the
processing table to change the starting position.

=» Cancel

The manual fiducial search will be stopped and the fiducial will be treated a5 “not found”

Fig. 5: Recognized fiducial

1. Click on Use the current position.

O The position of the fiducial has been confirmed. The camera proceeds to read the
other fiducials.

If the fiducial is not displayed in the view Camera, a spiral search is performed to
locate the fiducial and the following message is displayed:

Spiral search

o The spiral search is running. Click on the button to stop the spiral search.

Fig. 6: Message Spiral search active

To determine the size of the spiral search area, click on Processing > Alignment
settings... and set the value of the Spiral search area.

V. 4.0 | LPKF Laser & Electronics d.o.o. 15/274
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O If the fiducial is not recognized inside the spiral search area, the view Camera is
displayed as follows:

Camera

Navigation | Image settings

AN, Stepsize
\

(< ) | 050mm

X

SR Sepsie

(ﬁ/ 0500 mm
L 2d

x | 165.000 mm

y [ 310000mm | 4

z 5464 mm

Manual fiducial search =8

Start the manual fiducial

=> Use the current position
The center of the camera image is used a5 the position of the fiducial.

=> Execute a new fiducial search
The center of the camera image is moved to the center of the fiducial found.

=>» Setnew ROI and execute a new fiducial search
Seta new ROI and execute a new fiducial search

=» Cancel
The manual fiducial search will be stopped and the fiducial will be treated as “not found”

Fig. 7: Manual fiducial search

2. Move the processing table until the fiducial is visible by performing one of the
following steps:

— Use the arrow buttons in the pane Navigation.
— Use double- clicks in the camera image.

3. If necessary, adjust the Step size for more precise movement control.
Use the tips for positioning that are described in Table 1.

O The fiducial approximately matches the yellow circle and is displayed as follows:

Camera
Navigation | Image settings

y AN, Stepsize
(«@») [Cos0mm
\v./
“A N\ Stepsie
(@) [oswmm
o
x | 165.000 mm

y [310000mm | 45

Manual fiducial search -8

igaty pos

=> Use the current position
The center of the camera image i used a5 the position of the fiducial.

=P Execute a new fiducial search
The center of the camera image is moved to the center of the fiducial found.

=> Setnew ROI and execute a new fiducial search
Set a new ROl and execute a new fiducial search

=3 Cancel

The manual fiducial topped an 2 “not found”,

Fig. 8: Visible fiducial

4. Click on Execute a new fiducial search.

16/274 LPKF Laser & Electronics d.o.o. | V. 4.0
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O The camera moves to the position of the fiducial and determines its exact position.
The recognized fiducial is displayed:

Camera

Navigation | Image settings
/AN, Stepsize
(4 >> 0500 mm

v/

AN Stepsize
'( 0.500 mm
x | 165.000 mm
y [31000mm | 4

2| S5464mm

Confirm found fiducial - o Ed
A fiducial has been found. Confirm the position or corect it.

=3 Use the current position

The center

ge is used as

=> Retry at current position
Anew spi s started at position of th You can move the
processing table to change the starting position.

=» Cancel

The manual fi pped and the 2 “not found”.

Fig. 9: Recognized fiducial
5. Click on Use the current position.

O The position of the fiducial has been confirmed. The camera proceeds to read the
other fiducials. The fiducial recognition is finished after all fiducials have been read
successfully.

V] The fiducials have been recognized.

V. 4.0 | LPKF Laser & Electronics d.o.o. 17/274
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Disabling manual confirmation of fiducials

1.
2. Deactivate the check box Manual confirmation of fiducials.

Click on Processing > Alignment settings...

3. Click on [OK].

Alignment settings

ROI configuration

Width (mm) | 64mm Height (mm) | 4&mm
Offset X (mm) Omm Offset Y (mm) Omm
Change ROl by mouse Change ROl border color
Fiducial criteria
1.5mm 20%

Diameter Tolerance

Alignment settings
[#] Enable spiral search

[¥] Always center fiducials for detection

[[] Manual confirmation of fiducials

Spiral search area 6 mm

Settle time | 200ms

[w] Convert alignment to placement

Cancel

LPKF Laser & Electronics d.o.o. | V. 4.0
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In some cases, the fiducial quality is too poor for the camera to find the fiducial.

B Recognizing a fiducial of poor quality

This is an example of an unidentified fiducial due to poor quality:

. Camera

Navigation | Image settings
AN Stepsize

|« ») | 0500mm

X

& Step size
¢ ° 1| 050mm
%/
x [ 165000 mm

y [ 31000mm | 45

5464 mm

Manual fiducial search - o
search. Navigat and confirm the position

Start the

=) Use the current position
The center of the camera image is used as the position of the fiducial

=3 Execute a new fiducial search
The center of the camera image is moved to the center of the fiducial found.

=> Set new ROI and execute a new fiducial search
Set 3 new ROl and execute a new fiducial search

=» Cancel
The manual fiducial search will be stopped and the fiducial will be treated as “not found”.

Fig. 10:  Fiducial of poor quality

1. Manually move to the exact fiducial position (yellow circle exactly matches the
fiducial position).

Camera
- Ty [

7 Step size

7 k

(«@)») [os0mm
¥
A Step sze

(@) Cosomn
v

x | 165.000 mm

y [ 310000mm | 45

z 5.464 mm

Manual fiducial search -0

Start the manual fiducial search.

MW | = Use the current position
The center of the camera image is used as the position of the fiducial.

=>» Execute a new fiducial search
The center of the camera image is moved to the center of the fiducial found.

B =) Setnew ROI and execute a new fiducial search
Seta new RO! and execute a new fiducial search

= Cancel
The manual fiducial search will be stopped and the fiducial will be treated a5 “not found”.

Fig. 11: Matched position of poor quality fiducial

2. Click on Use the current position.
O The system saves the fiducial position.

M A fiducial of poor quality has been recognized.

V. 4.0 | LPKF Laser & Electronics d.o.o. 19/274
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1.3 Measuring the material thickness

This chapter describes the material thickness measurement in CircuitPro PL.

1.3.1 Material thickness measurement settings

The dialog Material thickness measurement settings contains functions for measuring
the material thickness and for referencing the material thickness measurement sensor.

To open the dialog, click on Processing > Material thickness measurement setting.

Material thickness measurement settings - © ==

Manual measurement can be started via the “Placement” menu.

[v] Perform thickness measurement during process

Material thickness tolerance 100 pm

Min hole distance 2mm

Measurement strategy Measure three points 3

Referencing

Reference points X Y Z
Left rear 30.50 mm 217.00 mm

Right rear 275.50 mm 217.00 mm

Center 153.00 mm 132.50 mm

Front left 30.50 mm 48.00 mm

Front right 275.50 mm 48,00 mm

Material thickness 0mm

Old value ‘ New value Difference

Reference 8.04 mm -- --

Perform referencing

Cancel

Fig. 12: Dialog Material thickness measurement settings (default settings)

LPKF Laser & Electronics d.o.o. | V. 4.0
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Button/Element

Description

Perform thickness measurement during
process

Activates the material thickness measurement during
processing.

Material thickness tolerance

Specifies the permissible measurement deviation
from the specified material thickness.

If the measured material thickness exceeds the
specified tolerance, a dialog for further actions is
displayed (see chapter 1.3.3).

Min hole distance

Specifies the minimum distance from the hole to the
point of measurement. This ensures that the material
thickness measurement is not executed in a hole or a
pocket on the material. The toolpaths for the holes
must be calculated in the layout.

Measurement strategy

Sets the measurement strategy (see chapter 1.3.2).

Referencing

Displays the coordinates of the reference points.

Material thickness

Specifies the material thickness that is used for the
referencing process (see chapter 1.3.5).

Reference

Displays the average referencing values (Old value
and New value). The Difference is displayed for
orientation.

Perform referencing

Starts the referencing of the material thickness
measurement sensor. Referencing should always be
carried out after cleaning or replacing the sinter plate
and after transport to ensure the highest possible
precision of the system.

Table 2: Functions in the dialog Material thickness measurement settings

V. 4.0 | LPKF Laser & Electronics d.o.o.
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1.3.2 Measurement strategies

If the check box Perform thickness measurement during process is activated, the
system will perform the material thickness measurement automatically during
processing. The system uses three different measurement strategies that can be
selected from the drop-down list:

Material thickness measurement settings - = =S

Manual measurement can be started via the “Placement” menu.

3erform thickness measurement during process

Material thickness tolerance 100 pm
Min hole distance 2mm
Measurement strategy Measure three points E

Measure three points
Measure five points

Referencing

Reference points Measure one point per scan field zZ
Left rear 30.50 mm 217.00 mm
Rinht rear 275 50 mm 217 00 mm

Fig. 13: Drop-down list Measurement strategy

Measurement strategy Description
Measure three points The measurement is performed at three points on the
layout:

¢ At the right rear corner

¢ At the left rear corner

¢ At the front in the middle

The average value is considered.

Measure five points The measurement is performed at five points on the
layout:
¢ At the right rear corner

o At the left rear corner

o At the right front corner

¢ At the left front corner

¢ At the center

The average value is considered.

Measure one point per scan field The measurement is performed at one point in the
center of each scan field. The measured value is
considered for each scan field separately.

In case of a small layout with only one scan field, the system will always use the
strategy Measure one point per scan field.

221274 LPKF Laser & Electronics d.o.o. | V. 4.0
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1.3.3 Measuring the material thickness automatically
This chapter describes how to perform material thickness measurement automatically
during processing.

Ensure that the following prerequisites are fulfilled before performing the described
tasks:

Prerequisites
e The material thickness measurement during processing is activated (see page 20).
e Processing is started and the dialog Placement is displayed.

B Measuring the material thickness automatically

1. Place the processing data.
2. Click on [OK].

Placement - 0[EX

Material Processing data

Click into the processing area to move the active head to the associated
position. Use the buttons to set the left front and right rear corner of the

material.
- [ ]
x 000,5 mm x 3055mm
y 0180mm y 247.0mm
Width | 305mm | Length | 229 mm Set default size

Use a caliper to measure the material thickness

Material thickness 1.634 mm Measure matenal thickness

OK | Cancel

Fig. 14: Dialog Placement

O The laser system starts the material thickness measurement, following the
measurement strategy you selected. The following message is displayed:

Thickness measurement running
Thickness measurement running

Point 1 of 3
Position (X = 175,5; Y = 155)

Abort

Fig. 15: Message Thickness measurement running

When the material thickness measurement is finished, processing continues.
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If the deviation from the Material thickness (displayed in the dialog Placement) is
higher than the Material thickness tolerance (see page 20), the following dialog is
displayed:

Measurement result confirmation =

The result of the material thickness measurement at this position is 1,625 mm.
The value deviates from the material thickness that you entered before starting process (1,536 mm).

=% Confirm measured result

The measured material thickness will be used.

=» Retry at current position
You can move the head to a suitable position.

=» Ignore

Ignore measurement and use previously entered value.

=» Abort

Abort the measurement process

Fig. 16: Dialog Measurement result confirmation

3. If necessary, move the processing table to a more suitable position using
double-clicks in the processing area or the arrow buttons in the pane Navigation.

4. Click on Retry at current position.

O The laser system starts the material thickness measurement, and the message
Thickness measurement running is displayed.

When the material thickness measurement is finished, processing continues.

[Vl The material thickness has been measured automatically.
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1.3.4 Measuring the material thickness manually (at a single point)
This chapter describes how to perform material thickness measurement manually at a
single point on the base material before processing starts.

Ensure that the following prerequisites are fulfilled before performing the described
tasks:

Prerequisites
e The user guidance step Processing is active.
e The processing head is located above the base material.

B Measuring the material thickness manually

1. Right-click on the processing area.
O The following context menu is displayed:

gﬂ Placement...

cude

ol

Measure

Fig. 17: Context menu

2. Select the menu item Placement...
O The following dialog is displayed:

Placement =
Material Processing data
Click into the processing area to move the active head to the associated

position. Use the buttons to set the left front and right rear corner of the
material.

L ]
000,5 mm x 3055mm
y 0180 mm y 247.0mm
Width | 305mm | Length | 229 mm Set default size

Use a caliper to measure the material thickness

Material thickness 1.536 mm Measure material thickness

0K Cancel

Fig. 18: Dialog Placement

The input field Material thickness displays the material thickness defined in the
selected material.

3. Click on [Measure material thickness].
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O The laser system starts the material thickness measurement at the position of the

processing head. The following message is displayed:

Thickness measurement running

Thickness measurement running

Position ( X = 55,1039603960396; Y = 224,678217821782 )

Abort

Fig. 19:

Message Thickness measurement running

The measured value is displayed in the dialog Placement:

Placement - 0 IEN

Material Processing data

Click into the processing area to move the active head to the associated
position. Use the buttons to set the left front and right rear corner of the
material.

- -
x 000,5mm x 3055 mm
y 0180mm y 2470mm
Width | 305mm | Length | 229 mm Set default size

Use a caliper to measure the material thickness

| Material thickness 1634 mm | Measure material thickness

Cancel

Fig. 20:

Measured value

4. Click on [OK].

[Vl The material thickness has been measured manually.
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1.3.5 Referencing the material thickness measurement sensor
This chapter describes how to perform referencing the material thickness
measurement sensor. The referencing should be performed in the following situations:
— After replacing or cleaning the sinter plate.
—  After transporting the system.
— In case of unexpected results during the material thickness measurement.

Ensure that the following prerequisites are fulfilled before performing the described
tasks:

Prerequisites Auxiliaries
e The user guidance step Processing is e Base material of a uniform thickness,
active. 229 mm x 305 mm (~9 in x ~12 in)

(e.g., metal sheet for stencil production)

B Referencing the material thickness measurement sensor

1. Mount the base material onto the processing table.

It is extremely important that you use a base material of uniform thickness. The
flatness of the base material has a direct influence on the measurement result.

2. Click on Processing > Material thickness measurement setting.
O The dialog Material thickness measurement settings is displayed.

3. Enter the exact material thickness into the input field Material thickness
(in this example 0.15 mm).

Material thickness measurement settings -

Manual measurement can be started via the “Placement” menu.

|v| Perform thickness measurement during process

Material thickness tolerance 100 um
Min hole distance 2mm
Measurement strategy Measure three points ZJ

Referencing

Reference points X Y Z
Left rear 30.50 mm 217.00 mm
Right rear 275.50 mm 217.00 mm
Center 153.00 mm 132.50 mm
Front left 30.50 mm 48.00 mm
Front right 275.50 mm 48.00 mm
Material thickness 0.15mm
Old value New value Difference
Reference 8.04 mm

Peiform referencing

OK Cancel

Fig. 21: Entering Material thickness

4. Click on [Perform referencing].

V. 4.0 | LPKF Laser & Electronics d.o.o. 271274



Basics

ProtoLaser U4/S4/R4

28/274

O The system measures the material thickness at five reference points. The
measured values are displayed in the column Z. The average value is displayed in

the column New value.

Manual measurement can be started via the “Placement” menu.

[v] Perform thickness measurement during process

Material thickness measurement settings - © ==

Material thickness tolerance 100 um

Min hole distance 2mm

Measurement strategy Measure three points E

Referencing

Reference points X Y Z
Left rear 30.50 mm 217.00 mm 8.07 mm
Right rear 275.50 mm 217.00 mm 8.04 mm
Center 153.00 mm 132.50 mm 8.05 mm
Front left 30.50 mm 48.00 mm 8.12 mm
Front right 275.50 mm 48,00 mm 8.04 mm
Material thickness 0.15 mm

Old value New value Difference

Reference 8.04 mm 8.05 mm 0.00 mm

Perform referencing {
D )

|

0K Cancel

Fig. 22: Measured values and average value of the reference points

If the deviation between the minimum measured value and the maximum measured

more uniform thickness.

5. Click on [OK].

value exceeds 0.15 mm, repeat the referencing and/or use a base material that has a

O The system saves the measured values of the reference points.

The value in the field New value is used for calculating the offset between the tip of
the material thickness measurement sensor and the laser focus.

|Zl The material thickness measurement sensor has been referenced.
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1.4 Working with mixed PCB layouts in CircuitPro PL

Working with mixed PCB layouts is only available in the license level Advanced of
CircuitPro PL. If you have any questions contact the LPKF sales department.

This chapter describes how to import and process mixed PCB layouts at the same
time in CircuitPro PL.

The following steps are performed in this tutorial:

e Preparing the individual PCB layouts
e Importing the individual PCB layouts

B Preparing the individual PCB layouts
1. In the user guidance step New, select the template that suits the type of project
you have.

In this example the template Double-sided, ProtoLaser S4, galvanic through-hole
plating is used.

2. Click on [Load template] or double-click on the template.
O The user guidance step Material is displayed.

3. Select a suitable material.
In this example the material FR4, Double-sided, 1.5 mm, 5/5 um is used.

~

FR4
Double-sided, 1 mm, 18/18um

FR4
Double-sided, 1.5 mm, 18/18um

FR4
Double-sided, 1.5 mm, 35/35um

FR4
Double-sided, 1,5 mm, 5/5pm

FR4 Nanya
Double-sided, 1.5 mm, 35/35um

1S400
Double-sided, 0.18 mm, 18/18um

1S400
Double-sided, 0.46 mm, 18/18um

ML104
Double-sided, 0.36 mm, 18/18um

PyraluxTK
Double-sided, 0.12 mm, 12/12pm

RO3003C
Double-sided, 0.51 mm, 18/18um

R0O3003C
Double-sided, 0.51 mm, 35/35um

RO3006
Double-sided. 0.64 mm. 35/35um M

Fig. 23: Select material

4. Click on [Select material] or double-click on the material.
O The user guidance step Import is displayed.
5. Click on [[7.
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6. Select the files you want to import.

7. Click on [Open].

O The data are automatically assigned to the correct layers and the user guidance
step Import is displayed.

8. Click on [Import].

O The imported data are displayed in the user guidance step Layout.

You can add the fiducials to each individual PCB layout or add them after you have
imported the individual PCB layouts into a single project. When you add the fiducials
to each individual layout a more precise positioning is achieved.

In this example the fiducials are added to each individual PCB layout.

9. Click on Insert > Automatic fiducial creation or click on .
O The dialog Automatic fiducial creation is displayed.

10. Adapt the settings for the fiducials.

11. Click on [OK].

O The fiducials are automatically added to the layout.

You can compute the toolpaths of each individual PCB layout or compute them after
you have imported the individual PCB layouts into a single project.
In this example the toolpaths of each individual PCB layout are computed.

12. Click on [Compute toolpaths] or on 4.
O The dialog Computing toolpaths is displayed.
13. Click on [Continue].

O The toolpaths are being calculated. The message Computation results is
displayed.

14. Check the computation results for any possible warnings or errors and make
corrections, if needed.

15. Click on [Close].

16. Click on File > Save As... oron [].

17. Select a suitable folder, name the file and click on [Save].
O The file is saved in the .cp2d file format.

18. Repeat all the steps in this procedure to prepare all the other individual PCB
layouts.

Make sure you use the same template and same material for each imported PCB
layout!

V] The individual PCB layouts have been prepared.
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B Importing the individual PCB layouts

Note that this project is an example. The layout of your project will be different.

1. In the user guidance step New, select the template that you have used for the
preparation of your individual PCB layouts.

In this example the template Double-sided, ProtoLaser S4, galvanic through-hole
plating is used.

2. Click on [Load template] or double-click on the template.
O The user guidance step Material is displayed.

3. Select the material that you have used for the preparation of your individual PCB
layouts.
In this example the material FR4, Double-sided, 1.5 mm, 5/5 pm is used.

4. Click on [Select material] or double-click on the material.

O The user guidance step Import is displayed.

5. Click on [[7.

6. Navigate to the folder that contains the .cp2d files you saved in the previous
procedure.

7. Press and hold the key and select the files you want to import.

8. Click on [Open].
O The user guidance step Import is displayed.

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
;‘ PCB layout 1.cp2d ﬂ

PCB layout 1.cp2d

Source
| Fiducial

| BoardOutline

] DrillPlated

] TopLayer

] SilkScreenTop

] SolderMakTop

66.42 x 34.003 mm
88.855 x 53.943 mm

91.855 x 56.943 mm

] BottomLayer

] SilkScreenBottom

| SelderMaskBottom SolderMaskBottom
Galvanic THP Drill Fiducials

] Drill Fiducials_Drills 88.855 x 53.943 mm

JEEEEEEEEEE

Galvanic THP Drill Plated Through-Hole:

[] | Apertures/Tooks | Text

€ Material Discard Impaort Layout

Fig. 24: User guidance step Import

9. Click on [Import].
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O The imported PCB layouts are displayed in the user guidance step Layout:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
T[] Fiducial 06 [v] [—Line NF s emd BT &%

Fig. 25: Imported PCB layouts

In this example, one of the PCB layouts is multiplied (by using instances).

10. Select one PCB layout by clicking on the dashed line surrounding it.
O The layout is selected and changes its color.

Fig. 26: One PCB layout selected
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11. Right-click on the black background and select Edit instance type... from the

context menu.

Edit instance type...

Invert selection
Dissolve instance type

k:. Moveobject Ctrl+M

G,- Rotate

~g horizontally

Y| vertically
Assign to layer »
Select by layer

D Export... Ctrl+E

ol Measure

x Delete

Fig. 27: Menu Edit instance type

O The following dialog is displayed:

Edit instance type | x|

Count x E y 1]

Distance x | 171423 mm y | 49.674 mm

Fig. 28: Dialog Edit instance type

12. Enter the desired number of instances in the input fields Count.
In this example, enter 3 counts for the y axis.

13. Increase the entered value under Distance in the input field y by 10 mm.
O The dialog Edit instance type changes as follows:

Edit instance type =
Count x 1 y 3

Distance x | 91.855mm | y | 66.943 mm

Cancel

Fig. 29: Dialog Edit instance type | Values
14. Click on [OK].
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O The selected layout is multiplied:

Fig. 30: Layout multiplied

15. Compute toolpaths, if you have not computed them in the individual PCB layouts
yet.

In this example, the toolpaths have already been computed in the individual PCB
layouts.

16. Switch to the user guidance step Processing.
O The PCB layouts are displayed in the center of the base material:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
> ERCA AaNZiNaaR[2
+

Q

A2
et

2827 mm Y= 23.599mm I FRA 1.5 mm 5/5pm

< Toolpaths

Fig. 31:  User guidance step Processing
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17. Click on g=l to arrange the PCB layouts automatically.

Fig. 32: Automatic arrangement of PCB layouts

18. Right-click on the background.
19. Select the menu item Placement... from the menu.

' Special ProtoLaser sorting of instances
22 Meander sorting in x

7/l Meander sorting iny

©] Spiral sorting inwards

t#]  Spiral sorting outwards

Measure

Fig. 33: Menu item Placement

O The dialog Placement is displayed.
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20. Click on the tab Processing data.

21. Enter 15 mm in the input field Job distance.

Placement - oA
Material Processing data |
Drag and drop the bounding box of data in the processing view.
Project [ PCB layout 1.cp2d [v]
Center of processing data  x | 74.645 mm | y ‘ 108.871 mm |
[#] Use information layers | Center on matenal I
Automatic arrang t
Job distance | 15 mm | E Arrange all I |
Processing head
| 0K | | Cancel

Fig. 34: Dialog Placement | Processing data
22. Click on [Arrange all].

23. Click on [OK].

O The distance between individual PCB layouts is increased.

Distance between PCB layouts increased

Fig. 35:
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Alternatively, arrange the PCB layouts manually. Open the dialog Placement, click on
the tab Processing data, and perform one of the following steps:
— Drag & drop each individual PCB layout to the desired location.

— Select the individual PCB layout in the drop-down list Project and enter the
values in the input fields x and y for Center of processing data.

Placement - 0 IEH

Material | {Processing data]

Drag and drop the bounding box of data in the processing view.

| Project PCB layout 1.cp2d q |
Center of processing data  x 153mm | y 1325 mm |
| Use information layers Center on matenal

Automatic arrangement

Job distance 5 mm Amange all

Processing head

Center on data

Show bounding box

OK Cancel

24. Save your project.
V] The individual PCB layouts have been imported.

The individual PCB layouts have successfully been prepared and imported. You can
now start processing the mixed PCB layouts.
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. Creating fiducials after importing the individual PCB layouts

If you have not created fiducials in the individual PCB layouts, you can create them
after importing the .cp2d files into a single project.

1.
2.
3.
4.
5.
O
6.
7.
O

Multiply the individual layouts in the user guidance step Layout, if desired.
Calculate the toolpaths, if necessary.

Switch to the user guidance step Processing.

Arrange the layouts on the base material.

Click on Y.

The dialog Automatic fiducial creation is displayed.

Adapt the settings for the fiducials, if necessary.

Click on [OK].

The fiducials are created automatically with calculated scan fields and toolpaths.
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1.5 Testing and tuning the tool settings

This chapter describes testing and tuning the tool settings in the software
CircuitPro PL. The procedure follows the project placement, the fiducial recognition
and the material thickness measurement described in the previous chapters.

The aim of this procedure is to check the processing quality on a small test sample on
your material before you start to process your project. You can modify the tool settings
to improve the processing quality.

The procedure is especially useful for checking the processing quality of the
galvanically through-hole plated material.

Ensure that the following prerequisites are fulfilled before performing the described

tasks:
Prerequisites Spare parts and auxiliaries
e The user guidance step Processing is active. e Portable hand-held microscope

e The dialog Test tool settings is displayed.

The dialog Test tool settings is automatically displayed during processing before
structuring starts.

You can also display the dialog by performing the following steps:
1. Switch to the user guidance step Processing.

2. Expand the group Processing in the pane Workflow setup.

3. Expand a desired phase.

4. Right-click on the desired work package Structure or work package Dirill.
5. Select Check tool settings in the context menu.

The following steps are described:

e Placing and processing the test sample

e Checking the processed test sample

e Tuning the tool settings

e Saving the tool settings globally

e Resuming the processing procedure

e Disabling the test procedure of the tool settings (optional)
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B Placing and processing the test sample

1. Move the dialog Test tool settings to get a better overview.
2. Click on Place and process “Small test sample 7x7 mm”.

Test tool settings - o IEN|
Test and tune the tool settings by processing test samples.

=>» Place and process “Small test sample 7x7 mm”

Add this test sample on free space to test your tool settings. %,r
=> Place and process “Large test sample 35x25 mm” it t‘
Add this test sample on free space to test your tool settings. I :

=>» Tune tool settings
Here, you can edit cutting, drilling, isolation, and hatching tools.

Fig. 36: Place and process “Small test sample 7x7 mm”

O The input fields for specifying the position of the test sample are displayed:

Specify position

#mm fy = 234.037 mm

iIK

Fig. 37:  Specifying the position

The best position of the test sample is just outside of the outer contour.

3. Perform one of the following steps:

— Click on a desired point in the processing area to specify the position of the
test sample.

— Enter the values in the input fields for x and y.
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O The test sample is displayed in the processing area.

The following dialog is displayed:

Il

=

o
Test tool settings

Process test sample now?

[ Process || Cancel l

Fig. 38: Dialog Test tool settings

4. Click on [Process].
O Processing the test sample is started.

When processing the test sample is finished, the following dialog is displayed:

Check test tool finished “_
0 Check test tool finished

Fig. 39: Dialog Check test tool finished

5.

Click on [Close].

O The dialog Test tool settings is displayed.

V] The test sample has been placed and processed.

[ | Checking the processed test sample

1.
2.
3.

4.

Check the processed test sample using a portable hand-held microscope.
Identify possible faults in the processing quality.

If the processing quality of the test sample is acceptable, proceed with the step
Resuming the processing procedure (see page 45).

If the processing quality of the test sample is not acceptable, proceed with the step
Tuning the tool settings (see page 42).

V] The processed test sample has been checked.

For detailed information on optimizing the processing quality, refer to the TechNote
ProtoLaser: Optimizing the processing quality.
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B Tuning the tool settings

1. Click on Tune tool settings.

Test tool settings

Test and tune the tool settings by processing test samples.

=> Place and process “Small test sample 7x7 mm”
Add this test sample on free space to test your tool settings.

=>» Place and process “Large test sample 35x25 mm”
Add this test sample on free space to test your tool settings.

e
-

.

%

=> Tune tool settings
Here, you can edit cutting, drilling, isolation, and hatching tools.

Fig. 40: Tune tool settings

O The view Tool Settings is displayed:

Workflow setup
« Material composition
b == FRA 1.5 mm 18/18um
I Layout N
 Scan fields =
- B Toolname kol
4 I FR4 1.5 mm 18/18um ool name  lzolate [}
—| =
b € PreCut
b (2 Diide Stip B
b (3 Hatch
b @ Heat
b @ Short Heat
© Workflow
! Toolpaths
I Processing

ZTFRA 1S mm 18/18um 18 pm

Tooltype lsolation

Fig. 41: View Tool Settings

* Tool Settings

General | Advanced |

Laser parameters

Frequency | B0KHz Pulseenergy 217

Power 1Bw

Markspeed | 270 mmys

Process parameters

] Focused

Focus offset 0mm

Repetitions | 1| Delay [ oms |
] Enable air flow

Processing

EETH BT
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2. Inthe pane Workflow setup select a specific tool, whose settings you wish to

modify (in this example the tool Heat is selected).

Workflow setup

4 Material composition
b == FR4 1.5 mm 18/18um
b Layout
b Scan fields
4 Tools
4 == FR4 1.5 mm 18/18um
Isolate
PreCut
Divide Strip
Hatch

a

Heat

IMIOOND

Short Heat
> Workflow
b Toolpaths
b Processing

Fig. 42: Tool selected

Processing { Tool Settings
= FR41.5mm 18/18um 18 pum | Heat v
Isolate
EJ- Tooltype  Heating PreCut
Divide Strip
Tool name Hatch
. l Heat I
"D Task Short Heat
v
Ex 1.5 mm, 11 W, 200 kHz, 400 mm/s, RT 1

Alternatively, you can select a tool from the drop-down list:

3. Modify the tool settings in the tab General and/or tab Advanced.

Processing | Tool Settings
S FRA1Smm 18/18um  18pm | Heat q

B} Tooiype Hesting

EEg  Toolname | ]
i Task 1
[v]
Q 1.5 mm, 11 W, 200 kHz, 400 mm/s, RT 1
€ Processing

General | Advanced

Laser parameters

Frequency | 200kHz Pulse energy 5544

Power nw

Mark speed | 400 mmvs

Proc ters

Focused

Focus offset 1.5mm

Repetitions 1 Delay oms

] Enable air flow

Discard |\ Apply |

Processing

Fig. 43: Modifying the tool settings

V. 4.0 | LPKF Laser & Electronics d.o.o.

For detailed information on modifying the tool settings (i.e., parameters), refer to the
TechNote ProtoLaser: Optimizing the processing quality.
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4. Click on [Apply].

O A copy of the tool with the modified settings is created. The green
check mark (%) next to the tool name indicates that this tool will be used for

processing in this project.

Workflow setup

4 Material composition
b == FR4 1.5 mm 18/18um

b’ Layout

b Scan fields

4 Tools

4 == FR4 1.5 mm 18/18um

! Q Isolate
b @ PreCut
b (& Divide Strip
b (« Hatch

b & @ Heat Copy
b @@ Short Heat

» Workflow

b Toolpaths

> Processing

Fig. 44: Copy of the tool with the modified settings

5. Perform steps 2 to 4, if you wish to modify the settings of another tool.

V] The tool settings have been tuned.

B Saving the tool settings globally

The new tools with the modified settings will be used for processing only in your
current project. Save the new tools to the global catalog, if you wish to use them

for your other projects in CircuitPro PL.
1. Click on 9 next to the tool name with the modified settings.

Workflow setup

4 Material composition
b == FR4 1.5 mm 18/18um
» Layout
b Scan fields
4 Tools
4 == FR4 1.5 mm 18/18um
> & Isolate
b @& PreCut
v Divide Strip
b (« Hatch
b @ Heat
t_?, Heat Copy
b @ Short Heat
> Workflow
> Toolpaths
b Processing

2

Fig. 45: Saving the tool
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O The tool is saved to the global catalog and is displayed in the pane Workflow
setup as follows:

Workflow setup a
4 Material composition
b == FR4 1.5 mm 18/18um
b Layout
b Scan fields
4 Tools
4 == FR4 1.5 mm 18/18um
! @ Isolate
) Q PreCut
v Divide Strip
) Hatch
! . Heat
b @ Heat Copy
b @ Short Heat
b Workflow
b Toolpaths
b Processing

N

Fig. 46: Tool saved
2. Click on the user guidance step Processing to leave the view Tool Settings.

V] The tool settings have been saved globally.

In order to check if the processing quality is optimal now, perform the sequences
Placing and processing the test sample (see page 40) and Checking the processed
test sample (see page 41) again.

[ | Resuming the processing procedure

» In the dialog Test tool settings click on [Resume].

Test tool settings - 0 IEd

Test and tune the tool settings by processing test samples.

=9 Place and process “Small test sample 7x7 mm” e
Add this test sample on free space to test your tool settings. /\'fv‘

=>» Place and process “Large test sample 35x25 mm”
Add this test sample on free space to test your tool settings.

=3 Tune tool settings

Here, you can edit cutting, drilling, isolation, and hatching tools.

] =
[ Resume | Cancel

Fig. 47: Resuming the processing procedure

V] The processing procedure has been resumed.
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B Disabling the test procedure of the tool settings (optional)

If desired, you can disable the test procedure of the tool settings for your project.
Switch to the user guidance step Workflow.

Select a phase that includes a work package Structure (or more of them) from the
drop-down list.

N —

é Read Fiducials Bottom 9

Bamznfsidz Ml d | 3

73]

Material Placement

) 73|
Mount Material Bottom > Check Copper Thickn..

Structure Bottom

9

Top Side

[¥] Activated

Mame Mount Material Bottom
S )
Instruction | Mount material battom :

Mount the material with the side
Bottom facing upwards onto the
T

(T e em— oo

Fig. 48: Phase Bottom Side selected

3. Select the work package Structure.

[soromsize [] T O3 > 174

) v vl =)
Mount Material Bottom - Check Copper Thickn... _)’ Material Placement - Read Fiducials Bottom > Structure Bottom - Top Side

] Activated

[#] Test tool settings

Name Structure Bottom

Type [ stucturing I~

Sconfield set | Bottom Side scan field set | ¥ ]

Sriog oty [P [7]
[~
1

=

Parameters ®
| || Compute toolpaths Toolpaths >

Fig. 49: Work package Structure Bottom selected
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4. Deactivate the check box Test tool settings.

Work package options
[¢] Activated

[[] Test tool settings

Name Structure Bottom

Type Structuring 3

Scan field set | Bottom Side scan field set E]

Sorting policy | ProtolLaser standard Z]
=0 =9 -9
CR- - S
Parameters v

Fig. 50: Test tool settings disabled

5. Repeat the steps 2 to 4 for other phases that include a work package Structure.
6. Click on [Apply].

V] The test procedure of the tool settings has been disabled.
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1.6 Processing multi layers

This chapter describes the multi-layer process using the MultiPress S. The processing
steps are explained briefly and some useful production tips are given.

For detailed information on the multi-layer process refer to the user manual of
MultiPress S.

The following steps are described:

e Starting the preheating stage

e Preparing the materials

e Assembling the multi-layer stack

e Pressing and curing the multi-layer stack

B Starting the preheating stage
1. Switch on the MultiPress S.
2. Make sure that the profile LPKF Set is shown in the display.

If the LPKF Set profile is not shown in the display, refer to the user manual of
MultiPress S.

3. In the main menu, select the entry Start and press the button ENT.
4. Select the entry Preheating and press the button ENT.

O The system will heat up to the preset temperature. The display shows the current
data of the preheating stage.

Assemble the multi-layer stack during the preheating stage (described in the following
two procedures).

v The preheating stage has been started.

B Preparing the materials

Keep the materials at ambient temperature for 24 hours before use.
To avoid skin fat deposit and dust on the materials, work with lint-free gloves.

1. Clean the press molds and press sheets with isopropy! alcohol or acetone. Scrape
off any resin residues from previous cycles.

2. Clean the core materials and laminate materials with isopropyl alcohol or acetone.

3. Heat-treat the core materials and laminate materials before assembly at 100 °C
(~212 °F) for 30 minutes (to reduce moisture content).

Do not heat-treat prepreg materials!

4. Cool the materials for 10 minutes at ambient temperature.

[Vl The materials have been prepared.

After cooling, immediately proceed with assembling the multi-layer stack!
For detailed information on assembling the multi-layer stack refer to the user manual
of MultiPress S.
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[ | Assembling the multi-layer stack

Dowel pins in the press mold align the individual layers. Rings between the bonded
layers protect the register holes and the fiducials from being covered with prepreg
resin.

1. Assemble the press mold and the materials (starting with the lower press mold)
according to the following figure:

Fig. 51: Assembly of the press mold and the materials

1  Dowel pins 8  Sealing rings (1 or 2 rings)
2 Aluminum press mold (lower part) 9  Core material
3 Press cushion 10 Prepreg (1 or 2 sheets)
4  Steel press sheet 11 Top laminate (copper side facing upwards)
5 Bottom laminate (copper side facing 12 Steel press sheet
downwards) 13 Press cushion
6  Sealing rings (1 or 2 rings) 14

Aluminum press mold (upper part)
7  Prepreg (1 or 2 sheets)

When using one sheet of prepreg, one ring should be used on each dowel pin. When
using two sheets of prepreg, two rings should be used on each dowel pin.

2. Place the press mold containing the materials to be pressed between two blue
press cardboard sheets.

Use original LPKF press cardboard sheets, since press cardboards that are not
heat-resistant can ignite during operation and set the system on fire.

M The multi-layer stack has been assembled.
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B Pressing and curing the multi-layer stack

For detailed information on pressing the multi-layer stack refer to the user manual of
MultiPress S.

After preheating, the MultiPress S will prompt you by an acoustic signal and a display
message to insert the multi-layer stack.
1. Press the button ENT and wait for the press jaws to open.

2. Open the sliding door and insert the assembled press mold together with the press
cardboards into the system.

3. Close the sliding door.
4. Press the button ENT to start the pressing process.
O The pressing jaws close. The cooling phase starts automatically.

Prepressing and main pressing combined last 70 minutes. The cooling phase runs
until the temperature drops below 50 °C (~122 °F).

O An acoustic signal indicates that the cooling phase has finished. The multi-layer
stack has been pressed.

5. When the message finished appears on the display, open the sliding door and
remove the press mold and the press cardboards from the system.

6. Leave the assembled multi-layer stack in the press mold to rest at ambient
temperature in horizontal position for at least 12 to 18 hours. The resin needs to
cure completely.

Alternatively, you can accelerate the curing cycle. Heat the pressed multi-layer stack
in a convection oven for 50 minutes at 100 °C (~212 °F) for the epoxy resin to fully
cure. This way the long curing at ambient temperature can be skipped. After heating,
cool the multi-layer stack at ambient temperature for 5 minutes before proceeding with
production.

7. Carefully remove the multi-layer stack from the press mold.

M The multi-layer stack has been pressed and cured.
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1.7 Processing methods of the ProtoLaser

This chapter describes the processing methods of the ProtoLaser systems. There are
two methods of material removal:

e Delamination method

e Hatching method

The delamination method is only used for processing laminated PCB materials. The
hatching method is used for processing laminated PCB materials and non-laminated
PCB materials.

Laminated PCB materials usually consist of a conductive layer (e.g. copper) that is
laminated with a bonding layer onto a non-conductive substrate (e.g. FR4):

Conductive layer
(e.g. copper)

~

<+— Bonding layer

“~~ Non-conductive substrate
(e.g. FR4)

Fig. 52: Example of a laminated PCB material

Non-laminated PCB materials usually consist of a conductive layer (e.g. gold, copper)
that is electroplated/electrodeposited onto a non-conductive substrate (e.g. Aluminum
oxide — Al2O3):

Conductive layer
+~ (e.g. gold, copper)

<+—— Non-conductive substrate
(e.g. Aluminum oxide)

Fig. 53: Example of a non-laminated PCB material

The conductive layer to be removed is called the rubout area. Both terms are used in
this document.

V. 4.0 | LPKF Laser & Electronics d.o.o. 51/274



Basics

ProtoLaser U4/S4/R4

52/274

1.7.1 Delamination method

The following figure shows an example layout of a PCB in the user guidance step
Toolpaths. It is used for explaining the delamination method:

Fig. 54: PCB layout

1 Annularring 3 Conductive track
2 Hole

The delamination method consists of the following stages:

1. Creating the isolation channels
2. Creating strips
3. Delaminating strips

Creating the isolation channels

Processing starts by creating isolation channels (i.e. “contours”) around the objects
(conductive tracks, pads, etc.). The isolation channels separate the rubout area from
the PCB layout on the conductive layer. The following figure shows the isolation
channel around the conductive track in the user guidance step Toolpaths:

1

2
Fig. 55: PCB layout | isolation channel
1 lIsolation channel 2  Rubout area
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Creating strips

The process is continued by creating strips on the rubout area. The following figure
shows the strips with the hatching lines in the user guidance step Toolpaths:

1
2
3
Fig. 56: PCB layout | creating strips
1 Isolation channel 3 Hatching line

2  Strips of the rubout area

Delaminating strips

The final stage is the delamination of strips. Each strip of the rubout area is being
heated up until the conductive layer is removed from the substrate. The following
figure shows heating lines in the user guidance step Toolpaths that are used for
removing the strips of the conductive layer:

\ 1
vl
NN

L
Fig. 57: PCB layout | delaminating strips

1  Isolation channel 3 Heating line
2 Strip of the rubout area 4  Short heating line
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1.7.2 Hatching method

The following figure shows an example layout of an RF PCB in the user guidance step
Toolpaths.

Fig. 58: RF PCB layout | RF geometry

The hatching method consists of the following stages:

1. Creating the isolation channels
2. Hatching

In comparison to the delamination method, the conductive layer is removed by
ablation and not by delamination.

Creating the isolation channels

Processing starts by creating isolation channels (i.e. contours) around the objects (e.g.
RF geometries). The isolation channels separate the rubout area from the PCB layout
on the conductive layer. The following figure shows the isolation channel around the
RF geometry in the user guidance step Toolpaths:

Fig. 59: PCB layout | Isolation channel

1 Isolation channel 2 Rubout area
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Hatching

The process is continued. The rubout area is cut into lines that are very close to each
other (vertically, horizontally or in both directions). The following figure shows the
hatching lines (displayed as a grid) in the user guidance step Toolpaths:

1
2
EEEEEEEEN
HEEEEE Illll-
ENNEEEEEEEEEE
Fig. 60: PCB layout | Hatching
1 Isolation channel 2 Hatching line

The laser beam is wider than the hatching lines displayed in figure 10, so that the
structured hatching lines overlap during processing. This way all the material is
removed from the rubout area.
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1.8 Design guidelines for the production of multi-layer PCBs

This chapter describes basic design guidelines that should be observed when
designing a layout for a multi-layer PCB or a multi-layer PCB with blind vias and
buried vias. These design guidelines apply to the production of multi-layer PCBs with
LPKF systems and with materials approved by LPKF.

1.8.1 Structures of multi-layer PCBs
This section explains the structures of multi-layer PCBs and multi-layer PCBs with
blind vias and buried vias.

The following figures show the following information:
e The sequence of the materials used;
e Identification of layers;

e lllustration of different hole types;
e The materials used in a specific procedure.

The drill layer names indicate which two layers are connected by a hole.
For example: The drill layer Blind via (Top-L2) connects the Top layer and Layer 2.

Top layer

Prepreg (type 2125; 0.09 mm)

Prepreg (type 2125; 0.09 mm)
Layer 2

Unplated
through-hole

Pressing
Plating

Layer 3
Prepreg (type 2125; 0.09 mm)

Prepreg (type 2125; 0.09 mm)

Bottom layer

Fig. 61: A 4-layer PCB structure

Copper foil (5 pm)

Top layer

Prepreg (1S400; type 1080; 0.09 mm)
Layer 2

Unplated
rough-hole

1st plating
Pressing
2nd plating

Layer 3

Prepreg (1S400; type 1080; 0.09 mm)
Bottom layer

Copper foil (5 pm)

Fig. 62: A 4-layer PCB structure with blind vias and buried vias
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Top layer

Prepreg (type 2125; 0.09 mm)

Prepreg (type 2125; 0.09 mm)

Layer 2

Layer 3 =0 g‘ =
Unplated Prepreg (type 2125; 0.09 mm) ﬁ g ﬁ E
Broush-hek Prepreg (type 2125; 0.09 mm) g ; S E
Layer 4 2 |- |g |
. Layer 5
Prepreg (type 2125; 0.09 mm)
Prepreg (type 2125; 0.09 mm)
- Bottom layer
Fig. 63: A 6-layer PCB structure
Copper foil (5 pm)
— Top layer
Prepreg (1S400; type 1080; 0.09 mm)
Layer 2
I Layer 3 2|2 |2
~ Unplated Prepreg (1S400; type 1080; 0.09 mm) 3|5 |8 g
Erouah-nel Prepreg (1S400; type 1080; 0.09 mm) AN
Layer 4 |- |5 |s
I Layer 5
Prepreg (1S400; type 1080; 0.09 mm)
Bottom layer
Copper foil (5 pm)
Fig. 64: A 6-layer PCB structure with blind vias and buried vias
To produce an 8-layer PCB structure use one additional core material and two
additional prepreg materials (compared to the 6-layer PCB structure).
1.8.2 Required files/layers
The following table contains the required files for designing 4-layer PCBs:
Structuring Drilling Other
TopLayer DrillPlated (plated through hole) BoardOutline
Layer 2 DrillUnplated (unplated through hole) SolderMaskTop
Layer 3 Blind via (Top-L2)* SolderMaskBottom
BottomLayer Buried via (L2-L3)*
Blind via (Bottom-L3)*
Table 2: Required files/layers
* Applicable for 4-layer PCBs with blind vias and buried vias.
57/274
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1.8.3 Through holes and via sizes before plating

When designing the layout of a multi-layer PCB, it is important to observe the size

range of the holes.

The following table specifies the size range for a certain hole type:

Hole type Minimum size Maximum size
Through hole 200 pm /

Buried via 200 ym 400 ym

Blind via 100 pym 300 ym

58/274

Table 3: Size range according to hole type

A multi-layer PCB with hole sizes different from these will not function properly.

1.8.4 Annular rings

An annular ring is a copper ring around a plated hole and its width is an important
design and manufacturing consideration. If a wide annular ring area is provided in the
design, it ensures that in the manufactured printed circuit board a good electrical
connectivity between pad and hole is retained.

The following figure shows an examplary annular ring:

Fig. 65: Annular ring

The minimum width of the annular ring is the minimum amount of copper between
the edge of the hole and the edge of the pad after plating of the finished hole. The
PCB production process using LPKF systems complies with the IPC 2221-B standard.
According to this standard the minimum annular ring for Class 3 shall not be less
than 150 pym.

External annular ring
An external annular ring is an annular ring on the external layers of a multi-layer PCB.
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Internal annular ring

An internal annular ring is an annular ring on the internal layers of a multi-layer PCB. A
through hole should always have an annular ring on every passing layer, regardless of
its electrical connectivity.

The following figure shows a through hole crossing four layers, as well as its internal
and external annular rings:

Fig. 66: A through hole with external and internal annular rings
1  External annular ring 3  External annular ring
2 Internal annular rings 4  Conductive track

Always use a minimum width of at least 100 pm for internal annular rings.

1.8.5 Inner layers fill

All inner layers should be filled with copper as much as possible. In case of larger
rubout areas, the epoxy content of the prepreg may not be sufficient to fill all gaps.
Consequently, air filled voids between layers can expand during the reflow process
and cause a blister effect on a multi-layer PCB.

The following figure shows an incorrect inner layer fill:

Fig. 67: Incorrect inner layer fill in the user guidance step Layout
1 Hole 3  Rubout area
2 Annular ring 4 Via
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The following figure shows a correct inner layer fill:

0 5
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Fig. 68: Correct inner layer fill in the user guidance step Layout

1 Rubout area 4  Copper pour
2 Hole 5 Via

3 Annular ring (=copper)

If the inner layers are less than 75 % filled with copper (a rough estimation), two
prepreg sheets must be used.

1.8.6 Staggered vias

Staggered vias are vias on neighboring layers that are located close to each other, but
do not overlap. Staggered vias only apply to multi-layer PCBs with blind vias and
buried vias.

Before plating, 2 minimum offset of 150 ym between vias on neighboring layers
must be observed during the design of the PCB layout.

The following figure shows staggered vias and the minimum distance between them:

min. 150 ym

Fig. 69: Staggered vias and minimum distance
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1.8.7 Stacked vias

Stacked vias are vias on neighboring layers that overlap. Stacked vias only apply to
multi-layer PCBs with blind vias and buried vias. The PCB production process with
LPKF systems and software does not support stacking of vias. Use staggered vias
instead.

The following figure shows stacked vias:

X,

Fig. 70:  Stacked vias
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2 Producing double-sided PCBs

This chapter describes the production of four different types of double-sided PCBs:
1. Producing a double-sided PCB without through-hole plating.
2. Producing a double-sided PCB with galvanic through-hole plating.
3. Producing a double-sided PCB with non-galvanic through-hole plating.
4. Producing a double-sided flexible PCB with galvanic through-hole plating.

The following LPKF systems are required for the procedures:

Procedure LPKF system
1 ProtoLaser U4/S4/R4
2 ProtoLaser U4/S4/R4, ProtoMat S or E, Contac S4
3 ProtoLaser U4/S4/R4, ProtoMat S or E, ProConduct
4 ProtoLaser R4, Contac S4

Table 4: Required LPKF systems

21 How to produce a double-sided PCB without through-hole
plating

This chapter describes how to create a double-sided PCB without through-hole plating
using a laser system only.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System
e Base material FR4, e LPKF Cleaner e ProtoLaser U4/S4/R4
229 mm x 305 mm x (order code: 115891)

1.5 mm, 18/18 uym
copper-plated
(order code: 115967)

e OQil-free compressed air
e Brush
e Tap water

The following steps are performed in this tutorial:

e Switching on the system

e Selecting the material

e Importing the data

e Multiplying the layout (optional)

e Creating fiducials

e Computing toolpaths and scan fields automatically
e Processing the PCB

e Cleaning the system

e Cleaning the PCB

V. 4.0 | LPKF Laser & Electronics d.o.o. 63/274



Producing double-sided PCBs

ProtoLaser U4/S4/R4

64/274

B Switching on the system

—_

Press the on/off button at the system front.

O The system is started up. The PC boots automatically.

The on/off button is lit.

2. Double-click on the desktop icon of LPKF CircuitPro PL.

LR RGTEHT R

Fig. 71:  Desktop icon CircuitPro PL

O The following message is displayed:

System connection = O

=
- 4

Connecting the system - Checking status lights - Update - 50%

Fig. 72: Message System connection

O The system software recognizes the system automatically and establishes the
connection. The following dialog is displayed:

Signal light check =

1 Check whether all signal lights are switched on.
Are the red, yellow, and green signal lights lit?

No

Fig. 73: Dialog Signal light check

3. If all lamps of the stack light are lit, click on [Yes].

O The user guidance step New is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing

Recentprojects —————————————— [ Ay materials v [Al machine types  [v]
LPKF templates
Single-sided, Top, ProtoLaser S4

Single-sided, Bottom, ProtoLaser $4

Double-sided, Protolaser 4, no through-hole plating
Double-sided, ProtolLaser S4, galvanic through-hole plating
Double-sided, Protolaser 4, EasyContac

Double-sided, ProtoLaser $4, ProConduct
Recent templates —————————— aL

Open project

s, Protolaser S4, galvanic through-hole plating

otoLaser S4, galvanic through-hole plating, MultiPress S
4 Layers, ProtolLaser S4, ProConduct, MultiPress

4 Layess, ProtoLaser S4, ProConduct, MultiPress S

6 Layers, Protolaser S4, galvanic through-hole plating

6 Layers, ProtoLaser S4, gahvanic through-hole plating, MultiPress S
8 Layers, ProtoLaser S4, galvanic through-hole plating

8 Layers, ProtoLaser S4, galvanic through-hole plating, MultiPress S
Stencil for ProtoPrint, Ad for QR 266 x 380, ProtoLaser S4
ProMask_Remor Protolaser $4

Open template.

Single-sided, Top, ProtoLaser U4

Single-sided, Bottom, ProtoLaser U

Double-sided, ProtoLaser U4, no through-hole plating
Double-sided, Protolaser U4, gavanic through-hole plating
Double-sided, ProtoLaser U4, EasyContac

Double-sided, Protolaser U4, ProConduct

Load template

Supported by ProtoMat

A | | PCB with Top layer, prepared for ProtoLaser 54

Camera

| Materal >

Fig. 74:

User guidance step New
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4. Select Double-sided from the drop-down list.

All matenals v

All materials
Single-sided
Double-sided
4-layer-Multilayer
6-layer-Multilayer
8-layer-Multilayer

Fig. 75: Drop-down list material

5. Select your laser system from the drop-down list (in this example PL U4).

All machine types N

PLS4

[PLu4

PLST

PLR4

PLU3

PLR

PLS

All machine types

Fig. 76: Drop-down list system
O A list of templates for double-sided materials is displayed:

New

[¥] [pLus [¥] O supported by Protomat

PCB with Top and Bottom layer, prepared for ProtoLaser
U4 systems without through-hole plating

I Double-sided, ProtoLaser U, no through-hale plating I
T T T ST T T e
Double-sided, ProtoLaser U, EasyContac
Double-sided, ProtoLaser U4, ProConduct

[y ProMask_Removal, ProtoLaser U4

Recent templates

Open template.

Fig. 77:  List of templates

6. Select the template Double-sided, ProtoLaser U4, no through-hole plating.
7. Click on [Load template] or double-click on the template.
O The user guidance step Material is displayed.

|Z| The system has been switched on.
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. Connecting the system manually

= If automatic connection of the system fails, you can connect the system manually
with the system software: Click on Processing > Connect to machine..., select your
system in the drop-down list and click on [Connect].

The system requires a warm-up time of up to 20 minutes for the laser source to attain
a constant diode temperature. The warm-up phase starts automatically when
processing the first job.

Alternatively, you can start the warm-up phase manually. In the user guidance step
Processing, click on ak . You can continue to work in the user guidance step Layout
during the warm-up phase.

Tips for selecting a template:
P> Select the template according to the number of layers.
» Select the template according to the metallization type.
P Select the template according to the type of multi-layer press.

B Selecting the material

—_

In the user guidance step Material select the material FR4 Double-sided, 1.5 mm,
18/18 pm.

New  Material
= Double-sided v |

FR4

Double-sided 1 oo 18/18um

FR4
Double-sided, 1.5 mm, 18/18ym

e-sided, 1.5 mm, 35/35um

Fig. 78: User guidance step Material

2. Click on [Select material] or double-click on the material.
O The user guidance step Import is displayed.

|Zl The material has been selected.
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. Selecting the material type

When selecting the Material you are also selecting the tools with laser parameters for
a specific material.

Example of the material name composition:

~

FR4
Double-sided, 1 mm, 18/18um

FR4
Double-sided, 1.5 mm, 18/18um

FR4
Double-sided, 1.5 mm, 35/35um

FR4
Double-sided, 1.5 mm, 5/5um

FR4 Nanya
Double-sided, 1.5 mm, 35/35um

1S400
Double-sided, 0,18 mm, 18/18um

1IC ANN

» FR4 Double-sided — material type
» 1.55 mm — material thickness
P> 18/18 um — copper thickness

B Importing the data

1. In the user guidance step Import click on [[.
O The following dialog is displayed:

% Open X
“ v 4 « Example Data » UseCase_DoubleSidedPCB v 0 Search UseCase_DoubleSided... 0
Organize v New folder E: i | o
Name :
# Quick access
@ Template_DoubleSided_NoTHP_PM-PL_ProtolLaserS.cbf
@ OneDrive Template_DoubleSided_NoTHP_PM-PL_ProtoLaserU3.cbf
[ This PC Tutor.BOA
Tutor.BOT
@ Network | Tutor.DRL
| Tutor. TOP
< >
File name: | “Tutor. TOP" "Tutor.BOA" "Tutor.BOT" “Tutor.DF v | |All files (%) v

Fig. 79: Dialog Open

2. Navigate to the folder that contains the data you wish to import. The example data
used for this tutorial are located in the folder:
C:\Program Files\LPKF Laser & Electronics AG\
LPKF CircuitPro PL\Example Data\UseCase DoubleSidedPCB.
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3. Select the desired files for import (in this example Tutor.BOA, Tutor.BOT,

Tutor.DRL and Tutor.TOP).

4. Click on [Open].

O The data are automatically assigned to the correct layers and the user guidance
step Import is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
™ " n
1 Tutor.BOA GerberX 3 BoardApe z‘ File | Format
al Source Target SizefFormat Unit
] BoardOutline BoardOutline v | 80.632 % 45.72 Values
2 Tutor.80T GerbarX | | BotApe v Decimal
Source Target Size/Format Digits m.n
| GerberX data BottomLayer v | 66.42 x 34.003 mm
Tutor.TOP GerberX [v] | Tophpe ]
Source Target Size/Format
] GerberX data Toplayer v | 76.403 x 40.526 mm
Tutor.DRL Excellon [¥] [ Tutor.0RL ]
Source Target Size/Format
| Tutor.DRL Tuter.DRL v | 76.543 x 42,57 mm
2 Apertures/Taoks Text
<t D E= o
Fig. 80: User guidance step Import

5. Assign the holes to the layer DrillUnplated.

Tutor.BOA

Source
] BoardOutline

Tutor.BOT

Source
| GerberX data

Tutor.TOP

Source

! GerberX data

Tutor.DRL

Source
| Tutor.DRL

2 | Apertures/Tools | Text

GerberX [¥] [ Bosraape ]

Target Size/Format

BoardOutline [v]e0632x45.72 mm

GerberX [¥] | Botape ]
Target Size/Format

BottomLayer [v] 664234003 mm

GerberX [¥] [ Topape ¥

Target Size/Format

ToplLayer

[v] 76.403 x 40.526 mm

Excellon [v] | Tutor0RL [v]

Target Size/Format

| v | 76.543x42.57 mm
Tutor.DRL ~
BoardOutline

Cutinside

DrillUnplated
iopLayer
TextTop
SilkScreenTop

File Format
Unit
Values
Decimal

Digits m.n

Fig. 81:

Assigning holes to layer

6. Check in the preview of the layout whether the graphics and size (in the
Size/Format column) are correct. If not, you can adjust the settings in the sub-tab

File.
7. Click on [Import].
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O The user guidance step Layout is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

Bl ol ©  [v] [—Line M F /7 @emPET & &

919 mm Y= 272 mm

< Import | Scan fields D

Fig. 82: User guidance step Layout

|Z[ The data have been imported.

Assigning the layers manually

If the data have not been assigned to the correct layers automatically, they can be
assigned manually. In the drop-down list in the column Target, select which layer is
to be assigned to the imported source data.

Tutor.BOA GerberX [v ]| Bosraape [v]
Source Target iize/Format
v| BoardOutline utor.BOA | v 110632 x45.72 mm
Tutor.BOA A
Tutor.TOP BoardOutline TopApe E
Cutnside
Source DrillPlated iize/Format
v| GerberX data DrillUnplated 6.403 x 40.526 mm
Toplayer
TextTop
SilkScreenTop Y,
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B Multiplying the layout (optional)

If desired, you can multiply the layout. In this example multiplies of the layout are not
necessary.

The functions Step and Repeat and Create instance type are only available in the
license level Advanced of CircuitPro PL. If you have any questions contact the LPKF
sales department.

1. Inthe user guidance step Layout select the entire layout by pressing +[A).
O The layout is selected.

2. Right-click on the layout.

O The following context menu is displayed:

New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
JF /s 0mDET (g wx Pl < BB V t IR 3

< ot | i Measure ' Scan felds D

Fig. 83: Context menu Step and repeat

3. Click on Step and repeat...
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O The following dialog is displayed:

Step and repeat
Count x 1|y 1

®) Gap distance

X 0.000 mm
y 0.000 mm i
_ Offset

Preview

[[] Combine to flash list

Lok ][ conce

Fig. 84: Dialog Step and repeat

4. Enter the desired number of repetitions along each axis in the fields Count.

For this example, four multiples of the layout have been made. Enter 2 counts for
the x axis and 2 counts for the y axis.

Some space for cutout is required between the copies, so the Gap distance has to be
specified for the x and y direction.

5. Enter 2 mm in the fields Gap distance.
O After entering all the values, the dialog is displayed as follows:

Step and repeat
Count x 2|y 2

®) Gap distance

X 2.000 mm
y 2,000 mm i

) Offset

Preview

[[] Combine to flash list

0K Cancel

Fig. 85: Dialog Step and repeat after entering values
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6. Click on [OK].
O The multiplied layouts are created.

7. In order to zoom out and get an overview of the multiplied layouts, perform one of
the following steps:

— Scroll the mouse wheel.

— Press the key.

; o)
— Click on ;.

8. Press or click anywhere on the black background to deselect the highlighted
layout.

O The user guidance step Layout changes as follows:

New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
WLl Fdca®  [v]| tee NF /s emdET &6 £

+

&

< impot |

Fig. 86: Multiplied layout

V] The layout has been multiplied.
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. Creating an instance type

As an alternative to multiplying the layout data, you can use instances. The
advantages are:
— Less memory is needed.

— The calculation of the toolpaths is speeded up.

You can create an instance type by performing the following steps:

1. Select the entire layout by pressing +[A].
2. Click on Insert > Create instance type or on ™.

O The following dialog is displayed:

Create instance type [ x|
Count x 1 y 1

Distance x | 80.632 mm y 45.72 mm

OK

. Cancel

3. Enter the desired number of instances in the input fields Count.
For this example, enter 2 counts for the x axis and 2 counts for the y axis.
4. Increase the entered values in the input fields Distance by 2 mm.
5. Click on [OK].
O The instance type has been created:
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B Creating fiducials

The function Automatic fiducial creation is only available in the license level Advanced
of CircuitPro PL. If you have any questions contact the LPKF sales department.

1. In the user guidance step Layout, click on Insert > Automatic fiducial creation or

click on .
New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
Dl Fducal®  [v] [—tine M F - @em d T &

919 mm Y= 272 mm

< impot | Scan fields >

Fig. 87: Create fiducials automatically

O The following dialog is displayed:

Automatic fiducial creation =

Select the fiducials to be created for the automatic fiducial
creation.

2
3 4
Position method | Highest accuracy E
Distance 4 mm
Source layer BoardQutline E]
Delete fiducials None E

Fig. 88: Dialog Automatic fiducial creation

For optimum alignment results it is recommended to create four fiducials and to place
them outside the outer contour.

You can prevent a faulty alignment of the base material with three fiducials.

At least two fiducials are required for correct operation of the process;

arrange them diagonally.

2. Adapt the settings for the fiducials.

In this example four fiducials with a distance of 4 mm from the BoardOutline are
created.

3. Click on [OK].
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O The fiducials are automatically added to the layout:

Fig. 89: Fiducials created

[Zl The fiducials have been created.

. Creating fiducials manually

= You can add fiducials to the layout manually by performing the following steps:
1. Click on Insert > Fiducial or click on ™.
O The input fields for Specify center point are displayed:

X = WAEE mm Jy = 51.936 mm

2. Toinsert the fiducial, perform one of the following steps:

— Click on a desired point in the layout.
— Enter the values for x and y in the input fields.

3. Repeat step 2 for all other fiducials.
4. Press to close the function.
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B Computing toolpaths and scan fields automatically
1. Switch to the user guidance step Scan fields.
2. Click on [Compute scan fields] or on E}.
New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

Fascos mtesse <] B | B

74 0

Fig. 90: Compute scan fields

O The following dialog is displayed:

Compute scan fields

Scan fields set

Size X | 50mm | Y
Safe margin X Smm | ¥
(] Without overlap

Overlap X Smm | ¥

[v] Without top to bottom scan field offset

<<All scan field sets>> Z]

50 mm

5 mm

5mm

Close

Fig. 91: Dialog Compute scan fields

3. Adapt the settings for the scan fields, if necessary. In this example, the default

settings are used.
4. Click on [Compute].
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O The scan fields are computed automatically.

Fig. 92: Scan fields computed
5. Click on [Compute toolpaths] or on ZZ.

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
Fiducials scanfield st @[ v| B B W ;] @

3R

¥
&

X= 4356 mm Y=  55329mm

< Layout | Compute toolpaths n fields | Toos >

Fig. 93: Computing toolpaths

O The following message is displayed:

Toolpaths calculation -

Calculation of toolpaths is in progress. Please wait...

Fig. 94: Message Toolpaths calculation

V. 4.0 | LPKF Laser & Electronics d.o.o. 771274



Producing double-sided PCBs

ProtoLaser U4/S4/R4

O The toolpaths are computed automatically with default settings.
The following message is displayed:

ubout tools:

Cutting tools:

Drilling tools:

. Isolate ( Laser 4566.9 mm, jumps 1043.1 mm)

. PreCut ( Laser 42.7 mm, jumps 148.7 mm)

D Hatch ( Laser 36829.4 mm, jumps 73280.4 mm )
D Divide Strip ( Laser 19.2 mm, jumps 770.2 mm )
[ Heat ( Laser 35675.3 mm, jumps 69727.9 mm)

[ Short Heat ( Laser 1352.4 mm, jumps 17674.9 mm )

[] Cut Material ( Laser 1662.4 mm, jumps 1.9 mm )

D Drill Fiducials (4 pulses, jumps 0 mm)
. Drill Material ( 64 pulses, jumps 360 mm )

Computation results - o IEN|

Close

Fig. 95: Message Computation results

6. Check the computation results for any possible warnings or errors and make
corrections, if required.

7. Click on [Close].

|Z[ The toolpaths and scan fields have been computed.

B Processing the PCB

Clean the material surface with LPKF Cleaner, if a discoloration (oxide layer) is
discernible. Thus, a surface is achieved that always has the same characteristics.

1. Switch to the user guidance step Processing.

VR e+

X= 182108mm Y= 277.759mm

Processing

Step size
0.500 mm |

Step size
0.500 mm

x | 165,000 mm

y [ 310000mm | 45

+[omomm |

0 I FR4 1.5 mm 18/18um

] o>

Fig. 96: User guidance step Processing

2. Click on » or click on [Start production].

781274
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O The following message is displayed:

Processing phase: Mount material - © ]

o Mount the base material onto the processing area.

OK Cancel

Fig. 97: Dialog Processing phase: Mount material

3. Open the cover.

4. Place the base material onto the processing table.

5. Click on &,

O The base material is fastened onto the processing table by vacuum.

If the base material is bent too much and the vacuum does not allow to fasten it
correctly, fasten it with adhesive tape.

6. Close the cover.
7. Click on [OK].
O The following dialog is displayed:

Placement -
Material Processing data
Click into the processing area to move the active head to the associated

position. Use the buttons to set the left front and right rear corner of the
material.

L ]
x 000,5mm x 3055 mm
y 0180 mm y 247.0mm
Width | 305mm | Length | 229mm Set default size

Use a caliper to measure the material thickness

Material thickness 1.536 mm Measure material thickness

OK Cancel

Fig. 98: Dialog Placement

8. Move the dialog Placement to get a better overview.

9. Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.
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10. Click on the tab Processing data.
Placement - o IEX

Material Processing data
Drag and drop the bounding box of data in the processing view.

Center of processing data  x 153mm | y 132.5 mm

[#] Use information layers i Center on materal

Processing head

Center on data

Show bounding box

OK Cancel

Fig. 99: Dialog Placement | Processing data

11. Place the processing data by performing one of the following steps:
— Use drag & drop.
— Enter the values in the fields x and y.

— Click on [Center on material] to place the processing data on the center of the
base material.

12. Click on [OK].

O The laser system starts the material thickness measurement. The following
message is displayed:

Thickness measurement running
o Thickness measurement running

Point 1 of 3
Position (X = 175,5; Y = 155)

Abort

Fig. 100: Message Thickness measurement running

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the following message is displayed:

Laser warm-up phase in progress.. =

09:29 remaining in the current warm-up phase

Skip one warm-up phase

Fig. 101: Message Laser warm-up phase in progress
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After warm-up, the fiducials and the through-holes are drilled and the following
dialog is displayed:

Test tool settings - 0 IEd

Test and tune the tool settings by processing test samples.

=9 Place and process “Small test sample 7x7 mm” .0
Add this test sample on free space to test your tool settings f\‘/\/‘

=» Place and process “Large test sample 35x25 mm”
Add this test sample on free space to test your tool settings. Pt "‘,‘,L

=3 Tune tool settings
Here, you can edit cutting, drilling, isolation, and hatching tools

|| Resume Cancel

Fig. 102: Dialog Test tool settings

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

13. Click on [Resume].

O The Bottom side (BottomLayer) is structured and the following message is
displayed:

Processing phase: Flip material - © =

o Turn the base material over around the machine's symmetry axis.

‘ OK ‘ Cancel

Fig. 103: Message Processing phase: Flip material

14. Turn the base material over around the symmetry axis of the system.
15. Click on [OK].

O The dialog Placement is displayed.

16. Place the processing data. The location of the layout must match the location of
the PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

17. When project placement is complete, click on [OK].
O The laser system reads the fiducials on the Top side (TopLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
18. Click on [Resume].
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O The Top side (TopLayer) is structured and the following message is displayed:

Board production finished. =

0 Board production finished in 00:12:29

Close

Fig. 104: Message Board production finished

19. Click on [Close].
20. Open the cover.
21. Remove the PCB from the system.

[V] The PCB has been processed.

B Cleaning the system
The processing area has to be cleaned if heavily soiled.
P Use a vacuum cleaner to remove chips and residues from the processing area.

V] The system has been cleaned.

B Cleaning the PCB

1. Check for any remaining copper strips on the PCB that have not been removed by
the laser.

2. Spray the PCB with LPKF Cleaner and use a brush to clean it.
3. Rinse the PCB with tap water and dry it with compressed air.

If the PCB is still not free of unwanted copper strips, apply a piece of adhesive tape
that does not leave glue residues on the PCB and pull it off. Any remaining copper
strips should be attached to the adhesive tape.

|Zl The PCB has been cleaned.

Residual copper strips

If despite all cleaning any copper strips still remain on the PCB, check the material
and the tools with laser parameters for a specific material.

Modify the parameters of the tools so that there are no more copper strips on the
PCB after processing. For detailed information on adjusting the tools, refer to
chapter 1.5.

The PCB production is finished.
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2.2

How to produce a double-sided PCB with galvanic
through-hole plating

This chapter describes how to create a double-sided PCB using a laser system, a
circuit board plotter and a galvanic through-hole plating system.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System
e Base material FR4, e 1 setoftools for ProtoMat e ProtoLaser U4/S4/R4
?259 mm ;/205 mm x e LPKF Cleaner e ProtoMat S or E
-0 mm, Hm order code: 115891
copper-plated with (B h ) * Contac S4
protection foil ¢ rus
(order code: ¢ OQOil-free compressed air
SET-10-1053) e Tap water

The following steps are performed in this tutorial:

©NO= @

Switching on the ProtoMat

Importing the data in CircuitPro PM

Assigning holes to the layer DrillUnplated in CircuitPro PM
Multiplying the layout in CircuitPro PM

Creating fiducials in CircuitPro PM

Saving the file in CircuitPro PM

Generating toolpaths in CircuitPro PM

Processing a PCB (with ProtoMat)

Galvanic through-hole plating the PCB (with Contac S4)
Preparing the data in CircuitPro PL

Structuring the PCB (with ProtoLaser)

Drilling unplated through holes and cutting out the PCB (with ProtoMat)
Cleaning the PCB

Cleaning the ProtoMat

Switching on the ProtoMat

Press the on/off switch.

The system is switched on.

Turn on the PC that is connected to the system.
Double-click on the desktop icon of CircuitPro PM.

LPKF CircuitPro PM

&

Fig. 105: Desktop icon CircuitPro PM

4.

Wait for the system to connect and initialize.
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O The following dialog is displayed:

@ Connecting the machine.

a Checking the machine, machine type, firmware.
@ Reading settings from the machine.

a Synchronizing the settings.

(@ Referencing the machine.
@ Moving to the startup position.
@ Connecting the camera.

@ Checking if there was an abnormal termination and fixing it.

Fig. 106: Dialog Connection steps

O The following dialog is displayed:

)" New document

Templates

Stencil_size A4 for QR 266+ 380 frame.cbf
PM_PL_SingleSided_Top.cbf
PM_PL SingleSided_Bottom.cbf

Stencil for original ProtoPrint frame. "
PCB with one predefined layer on top side for use with ProtoMat and ProtoLaser system.
PCB with one predefined layer on bottom side for use with ProtoMat and Protolaser system.

" PULPL Doubiesde

ith predefined top and bottom layer prepared for gal rough-hole plating fo otoMat and Proto

PM_PL_DoubleSided_EasyContac.cbf
PM_PL_dLayer_GalvanicTHP_MultiPress.cbf
PM_PL_dLayer_GalvanicTHP_MultiPressS.cbf
PM_PL_4Layer_GalvanicTHP_MultiPressS_Blind-Buried vias (ML104).cbf
PM_PL_4layer_ProConduct MultiPress.cbf
PM_PL_4Layer_ProConduct MultiPressS.cbf
PM_PL_6Layer_GalvanicTHP_MultiPress.cbf
PM_PL_6Layer_GalvanicTHP_MultiPressS.cbf
PM_PL_BLayer_GalvanicTHP_MultiPress.cbf
PM_PL_8Layer_GalvanicTHP_MultiPressS.cbf
E44_PL_dLayer_GalvanicTHP_MultiPressS.cbf
DrareS it

EA44 DI Al yicar DenCandiis
<

PCB with predefined top and bottom layer prepared for EasyContac through-hole plating for use with ProtoMat and ProtoLaser system.
PCB with four predefined layers prepared for galvanic through-hole plating for use with ProtoMat and ProtoLaser system.

PCB with four predefined layers prepared for galvanic through-hole plating with MultiPress S for use with ProtoMat and ProtoLaser systes
PCB with four predefined layers prepared for galvanic through-hole plating with MultiPress S with blind and buried vias for use with Prot
PCB with four predefined layers prepared for ProConduct through-hole plating for use with ProtoMat and ProtoLaser system.

PCB with four predefined layers prepared for ProConduct through-hole plating with MuitipPress S for use with ProtoMat and ProtoLaser
PCB with six predefined layers prepared for galvanic through-hole plating for use with ProtoMat and ProtoLaser system.

PCB with six predefined layers prepared for ProConduct through-hole plating with MultipPress § for use with ProtoMat and Protolaser sy
PCB with eight predefined layers prepared for galvanic through-hole plating for use with ProtoMat and ProtoLaser system.

PCB with eight predefined layers prepared for ProConduct through-hole plating with MultipPress S for use with ProtoMat and ProtoLaser
PCB with four predefined layers prepared for galvanic through-hole plating with MultiPress S for use with ProtoMat E4 and ProtoLaser 5

OFR wuibh fruie mradafinad Inacr nranscad far DenCAndiict bheniinh.hala nltinn with M:#iDrare € fnr e with An Drabahdst E44 snd Denbn ¥
>

[0 Set as default

Close

- -

Fig. 107: Dialog New document
5.

In the tab Templates select the template: PM_PL_DoubleSided_GalvanicTHP.cbf.

|Zl The ProtoMat has been switched on.

84/274

LPKF Laser & Electronics d.o.o. | V. 4.0



ProtoLaser U4/S4/R4

Producing double-sided PCBs

B Importing the data in CircuitPro PM

1. Click on File > Import or on .
O The following dialog is displayed:

Open

Look'_n:[

*

Quick access

Desktop
™
Libraries

-

This PC

¢

Network

X
UseCase_DoubleSidedPCB v] @ # @
Name - Date modified Type
[ Tutor.BOA BOA File
| Tutor.BOT BOT File
| ] Tutor.DRL DRL File
] Tutor.TOP TOP File
< >
Fie name: “Tutor. BOA" “Tutor.BOT" “Tutor.DRL" “Tutor. v |
Files of type: Al files (") v Cancel

Fig. 108: Dialog Open

2. Navigate to the folder that contains the data you wish to import. For the example
data used for this tutorial refer to the folder:

C:\Program Files

4. Click on [Open].
O The data should automatically be assigned to the correct layers and the following
dialog is displayed:

Import

(x86) \LPKF Laser & Electronics\
LPKF CircuitPro PM\Example Data\UseCase DoubleSidedPCB.
3. Select the files you wish to import (in this example Tutor.BOA, Tutor.BOT,
Tutor.DRL, and Tutor.TOP).

Import _ Fie Name
M |Tutor80A

Format Aperture/Tool Lst

GerberX v | BoardApe

Layer/ Template
BoardOutine

Se/Format
 80.632 x 45.72 mm

Tutor.80T

GerberX | BotApe

BottomLayer

v |66.42 x 34.003 mm

[=]
& |Tutor.TOP
=

Gerberx v | TopApe
excelon [B Tutor.oRL

O Ready

Add File...

Remove

Toplayer

DnilUnplated
SilkScreenTop

SolderPasteTop
SoldertaskTop

76.403 x 40.526 mm

76.543 x 4257 mm
Inches
Absolute

Omit leading zeros

12 Adjust drill files

[ J—

Fig. 109: Dialog Import | Assigned layers
5. Assign the holes to the layers DrillPlated or DrillUnplated, depending whether the

holes are to be plated or not. In this example the option DrillPlated is used.

If there are no separate files for plated and unplated holes, they can be manually

reassigned to the proper layer later (refer to step Assigning holes to the layer

DrillUnplated in CircuitPro PM on page 87).
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6. Look at the preview and check whether the graphics and size (in the Size/Format
column) of the drilling file are correct. If not, you can adapt the settings in the
sub-tab General.

7. Click on [OK].
O The CAM view changes as follows:

Fig. 110: Imported data in the CAM view

|Z[ The data have been imported in CircuitPro PM.

Assigning the layers manually

If the data have not been assigned to the correct layers automatically, they can be
assigned manually. In the drop-down list in the column Layer/Template, select which
layer is to be assigned to the imported source data.
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B Assigning holes to the layer DrillUnplated in CircuitPro PM

The holes that do not have a copper ring (i.e. they are not directly surrounded by
copper), as well as the holes that should not be galvanically plated, must be assigned
to the DrillUnplated layer.

1. Press and hold the key and click on all holes that are to be assigned to the
layer DrillUnplated.

O The holes are highlighted in gray:

Fig. 111: CAM view after selecting holes

2. Right-click on the layout and select DrillUnplated in the context menu under
Assign objects to layer.

E_f------\l

SolderMaskTop
TopLayer
TedTop
RuboutTop

PocketTop

BoardQutfine

PocketBottom

Fig. 112: Context menu Assign objects to DrillUnplated layer
O An additional layer is created automatically.

[Vl The holes have been assigned to the layer DrillUnplated in CircuitPro PM.
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B Multiplying the layout in CircuitPro PM

The layout can be copied and placed freely for panel production depending on the size
of the layout and the size of the base material.

1. Select the entire layout by pressing +[A].
O The layout is highlighted.

2. Right-click on the highlighted layout.

O The following context menu is displayed:

i
%’:‘I

LJLJLaJLJLJdLJLaey

Fig. 113: Context menu Step & Repeat

3. Click on Step & Repeat...
O The following dialog is displayed:

Step & Repeat

Repetition X 1

Ay 4
=<
ar 4

Distance X 80.632 mm

) Combine to flash, list:

Apply Close

Fig. 114: Dialog Step & Repeat

4. Enter the desired repetitions along each axis in the Repetition fields. In this
example the layer is multiplied by 4 exemplars. Enter 2 repetitions for the x axis
and 2 repetitions for the y axis.

Some space for cutout is required between copies, so the distance should be
increased in both x and y direction.

5. Increase the values in the Distance fields by 5 mm, if you are using a contour
routing tool with 2 mm.
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O After entering all values, the dialog Step & Repeat changes as follows:

Step & Repeat
Repetition X 2 = Y 2 =

Distance X 85.632mm 2y [50.72mm 2
[ Combine to flash, list:

Apply Close

Fig. 115: Dialog Step & Repeat after entering values

6. Click on [Apply].
7. Click on [Close].

8. In order to zoom out and get an overview of the multiplied projects, perform one of
the following steps:

— Scroll the mouse wheel.

— Press the key [Home].

— Click on g 3.

O The CAM view changes as follows:

Fig. 116: CAM view of the multiplied layout

V] The layout has been multiplied in CircuitPro PM.
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B Creating fiducials in CircuitPro PM

1. Click on Insert > Fiducial > Fiducial... or on €} and Fiducial...
O The following dialog is displayed:

Layer: | Fiducial v
@® Absolute O Relative to anchor point

Center X: Omm s Y: Omm i e |[1.5mm

Fig. 117: Dialog Create fiducial

2. Perform one of the following steps:
— Click on the positions in the layout where you want to place the fiducials.
— Create the fiducials by entering the x and y position in the dialog.

For optimum alignment results it is recommended to create four fiducials and to place
them outside the outer contour.

Using three fiducials is a good way to avoid wrong orientation of the base material.
At least two fiducials are required for correct operation of the process; arrange them
diagonally.

3. Click on [Close] or press [Esc].
O The CAM view changes as follows:

Fig. 118: CAM view after creating fiducials

|Zl The fiducials have been created in CircuitPro PM.
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B Saving the file in CircuitPro PM

1. Click on File > Save As...
2. Select a suitable folder, name the file and click on [Save].

[Zl The file has been saved in CircuitPro PM.

B Generating toolpaths in CircuitPro PM

1. Click on Toolpath > Technology Dialog... or on §}.
O The dialog Technology Dialog is displayed.

Technology Dialog
Global process settings

Material type [FR4 “|  Copper layer thickness 18 pm H (O RF application

Isolate ~ Contourrouting onis Fidutials™  Pockets Biind'vas

Isolation Method

Basic

Description

Isolation with a single isolation channel.
Shortest processing time.

O process
Source \ <Wiring> layers v| tsolation width (02 mm
Primary [universal Cutter 0.2 mm v| Padsisolation 005 mm 20 channes
Available tools [ D104 Laser | Rubout <No rubout> +| [Concentric
2 Micro Cutter 0.1 mm Tolerance |0.002mm S

% :::;:: :; ")':;; :; e () Generate optimized rubout [ Replace existing toolpath

[ End Mill (RF) 0,25 mm Force isolation Remove spikes
[ End Mill (RF) 0.4 mm
[C] End Mill 0,8 mm + | @ Perform inner isolation [0 Design rule check

Fig. 119: Tab Isolate

2. Inthe tab Contour routing use the arrow buttons to select the entry Edge gaps.

This is usually the preferred method of contour routing.

Technology Dialog

Global process settings

Material type Copper layer thickness |13 m S [ ®F application

fsolste Contour routing — Drifls Fiducials  Pockets Biind'Was

Contour Routing Method

Description

Y =
g

Contour Routing with one gap on each edge.

Process

Olnside  Source [ <Mechanical> tayers v
@ Outside  Tool | Contour Router 2 mm |

Tabs position | All sices -

Gapwidth  |1mm

Distance 50 mm o

Tolerance  [0.002 mm =

I8 Replace existing toclpath
tart E Close.

Fig. 120: Tab Contour routing
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3. Click on the tab Pockets and deactivate the check box Process, since there are no
pockets in this project.

Technology Dialog x
Global pracess settings
Material type | FR4 ~ Copper layer thickness 18 pm - O RF application

fsolate” Contourrouting Fiductals Pockets — Blindvias

Tool | [ End Mill (RF) 0,15 mm ~
] End Mill (RF) 0,25 mm

[ End Mill (RF) 0.4 mm
1 End Mill 0,8 mm v|

Tolerance 0.002mm o

[ Replace existing toclpath

Fig. 121: Tab Pockets
4. Click on [Start].

O The software generates all toolpaths and identifies all required tools. A report of
the required tools is displayed:

Computation Results x
[~ Warni 1
(s
v Drilling
Attention, no marking drills on layers:
DrillUnplated L Save...
Cﬁ«k ty of the c?n P g g [ Print...
drill phase and its processing order. L

vu Required Tools
Drilling Tools:
1 x Spiral Drill 2 mm( 44 strokes )
1 x Spiral Drill 0,4 mm( 371 strokes )
1 x Spiral Drill 0,6 mm( 7 strokes )
1 x Spiral Drill 1 mm{ 42 strokes )
1 x Spiral Drill 1,5 mm( 4 strokes )

Contour Router:
1 x Contour Router 2 mm ( 1190.8 mm)

Conical Tools:
1 x Universal Cutter 0,2 mm ( 420.0 mm)

\ Show more

4

Fig. 122: Message Computation Results

5. Check the computation results for any possible warnings or errors and make
corrections, if needed.

6. Click on [Close].
7. Click on File > Save or on [5] to save the changes.

V] The toolpaths have been generated in CircuitPro PM.

For detailed information on contour routing types and settings refer to the
compendium of CircuitPro PM.
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B Processing a PCB (with ProtoMat)

Milling phases will be skipped, as this will be done by the ProtoLaser.

1. Load the tool magazine and assign the tools to positions.
2. Click on Machining > Process all or in the pane Processing on D
3. Perform the following phases:

— MountMaterial

— MaterialSettings

— Placement

The phases DrillFiducial, MarkingDrills and DrillingPlated are performed.
Remove the PCB from the system.

Rinse the PCB with tap water and dry it using compressed air.

When the message Processing Phase: ThroughHolePlating is displayed, remove
the PCB from the system and click on [Cancel] to temporarily stop the process.

[Vl The PCB has been processed.

I

For detailed information on the ProtoMat phases refer to the how-to guides of
ProtoMat.

B Galvanic through-hole plating the PCB (with Contac S4)

1. Switch on the system.
2. Select a profile.

The recommended total copper thickness after through-hole plating is 30 pm to
35 pym.

3. Start the process.

4. Prepare the PCB for through-hole plating.
5. Clean the PCB.

6. Condition the PCB.

7. Activate the PCB.

8. Clean the holes with LPKF ViaCleaner.
9. Copper-plate the PCB.

10. Switch off the system.

[Vl The PCB has been galvanically through-hole plated.

For detailed information on galvanic through-hole plating, refer to the user manual of
Contac S4.
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. Tips for more efficient galvanic through-hole plating

In case of oxidation, clean it using a soft brush and LPKF Cleaner.
Use compressed air to remove drilling debris from the through holes.

Use compressed air to remove water from the through holes before activation in
tank 3.

Turn the board over at half of plating time in order to achieve equal copper
deposition on both sides.

vV VvVVvVYy

B Preparing the data in CircuitPro PL

For detailed information on preparing the data with CircuitPro PL refer to chapter 2.1.

1. Switch to the user guidance step New.
2. Click on [Open project...].

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

lecent projects ——————————— | All materials v | | Al machine types [ Supported by ProtoMat

| Load template Material >

Fig. 123: Open project

O The dialog Open is displayed.

3. Navigate to the folder that contains the file you previously saved in CircuitPro PM.
4. Select CBF document (*.cbf) from the drop-down list.

5. Select the appropriate .cbf file and click on [Open].
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O The following dialog is displayed:

The file C:\Users\User name\Desktop\Double-sided PCB.cbf contains old
H format data and requires to be upgraded. Choose a template for the upgrade.

All materials

LPKF templates -
Single-sided, Top, ProtoLaser 54
Single-sided, Bottom, ProtoLaser 54
Double-sided, ProtoLaser $4, no through-hole plating
Double-sided, ProtoLaser 54, galvanic through-hele plating
Double-sided, ProtoLaser 54, EasyContac
Double-sided, ProtoLaser S4, ProConduct
4 Layers, ProtoLaser $4, galvanic through-hole plating
4 Layers, ProtoLaser 54, galvanic through-hole plating, MultiPress §
4 Layers, ProtoLaser 54, ProConduct, MultiPress
4 Layers, ProtoLaser 54, ProConduct, MultiPress §
6 Layers, ProtoLaser 54, galvanic through-hole plating
6 Layers, ProtoLaser 54, galvanic through-hole plating, MultiPress §
8 Layers, ProtoLaser 54, galvanic through-hole plating
8 Layers, ProtoLaser 54, galvanic through-hole plating, MultiPress S
Stencil for ProtoPrint, A4 for QR 266 x 380, Protolaser 4
ProMask_Removal, ProtoLaser 54
Single-sided, Top, ProtoLaser U4
Single-sided, Bottom, ProtoLaser U4
Double-sided, ProtoLaser U4, no through-hele plating
Double-sided, ProtoLaser U4, galvanic through-hole plating v

[ ignore fiducial and information layers

Upgrade | Close

Upgrade project B

Z| All machine types E [[] Supported by ProtoMat

Fig. 124: Dialog Upgrade project

6. Perform the following steps:

— Select Double-sided from the drop-down list.

— Select your laser system from the drop-down list (in this example PL S4).

— Activate the check box Supported by ProtoMat.

— Select the template Double-sided, ProtoLaser S4, ProtoMat, galvanic

through-hole plating.

O The view changes as follows:

Upgrade project

The file C:\Users\User name\Desktop\Deuble-sided PCB.cbf contains old
1 format data and requires to be upgraded. Choose a template for the upgrade.

Z]“’L”

| Double-sided

3 ” [¥] Supported by ProtoMat |

LPKF templates

Double-cided Protal 3<er 4 noth h-hole plating

I |Dauhle-sidzd, Protolaser 54, ProtoMat, galvanic through-hole plating

Double-sided, ProtoLaser 54, ProtoMat, EasyContac
Double-sided, ProtoLaser 54, ProtoMat, ProConduct

[] Ignore fiducial and information layers

Upgrade Close

Fig. 125: Upgrade selected

7. Click on [Upgrade] or double click on the template.
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O The user guidance step Material is displayed.
8. Select the material FR4 Double-sided, 1.5 mm, 5/5 pm.

~

FR4
Double-sided, 1 mm, 18/18um

FR4
Double-sided, 1.5 mm, 18/18um

FR4
Double-sided, 1.5 mm, 35/35um

FR4
Double-sided, 1.5 mm, 5/5um

FR4 Nanya
Double-sided, 1.5 mm, 35/35um

1S400
Double-sided, 0.18 mm, 18/18um

1S400
Double-sided, 0.46 mm, 18/18um

ML104
Double-sided, 0.36 mm, 18/18um

PyraluxTK
Double-sided, 0.12 mm, 12/12pm

RO3003C
Double-sided, 0.51 mm, 18/18um

RO3003C
Double-sided, 0.51 mm, 35/35pum

RO3006
Double-sided. 0.64 mm, 35/35um v

Fig. 126: Material selection

9. Click on [Select material] or double-click on the material.
O The opened project is displayed in the user guidance step Layout.
10. Switch to the user guidance step Toolpaths.

New Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
O svuctueBottom [ v] (@) PreCut ¥l /

Fig. 127: Opened project in the user guidance step Toolpaths
11. Click on [Compute toolpaths] or on ZZ.
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O The following dialog is displayed:

Computing toolpaths =]
1 Scan fields sets "Bottom Side scan field set”, “Top Side scan field set" have no

- scan fields.
They will be computed automatically.

Continue | Cancel

Fig. 128: Dialog Computing toolpaths

12. Click on [Continue].
O The message Computation results is displayed.

13. Check the computation results for any possible warnings or errors and make
corrections, if needed.

14. Click on [Close].

15. Click on File > Save or on [].

16. Select a suitable folder, name the file and click on [Save].
O The file is saved in the .cp2d file format.

|Z[ The data have been prepared in CircuitPro PL.

B Structuring the PCB (with ProtoLaser)

For detailed information on structuring the PCB with the ProtoLaser refer to
chapter 2.1.

1. Switch to the user guidance step Processing.
2. Click on P or click on [Start production].
O The following message is displayed:

Processing phase: Process drillingonaPr.. - © [ x|
0 Process drilling on a ProtoMat

| ORI ]| (S Cancel

Fig. 129: Message Processing phase: Process drilling on a ProtoMat

3. Click on [OK].
O The following message is displayed:

Processing phase: Galvanic through-hole .. - o Kl

0 Carry out the galvanic through-hole plating process.

OK Cancel

Fig. 130: Message Processing phase: Galvanic through-hole plating

4. Click on [OK].
O The following message is displayed:

Processing phase: Mount material bottom = © Ed

o Mount the material with the side Bottom facing upwards onto the processing
area.

OK Cancel

Fig. 131: Message Processing phase: Mount material bottom

5. Open the cover.
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6. Place the base material with the Bottom side (BottomLayer) facing upwards
onto the processing table.
7. Click on &,
O The base material is fastened onto the processing table by vacuum.
8. Close the cover.
9. Click on [OK].
O The following dialog is displayed:
Copper thickness - U ==
Enter the copper thickness: ﬁ
‘T Cancel

Fig. 132: Dialog Copper thickness

10. Enter the total copper thickness after galvanic through-hole plating in the input
field.

You can determine the total copper thickness by performing one of the following
steps:

— Calculate the copper thickness from the copper deposition rate in Contac S4
(approx. 0.15 pm/min).

— Measure the copper thickness with the ProtoMat S104.

11. Click on [OK].
O The following dialog is displayed:

Placement - 0 IEX

Material] | Processing data
Click into the processing area tc move the active head to the associated

position. Use the buttons to set the left front and right rear corner of the
material.

= ]
x 000.5 mm x 3055 mm
y 0180 mm y 247.0mm
Width 305mm | Length 228 mm Set default size
Use a caliper gauge to measure the material thickness.

Material thickness 1.56 mm Measure material thickness

OK Cancel

Fig. 133: Dialog Placement
12. Move the dialog Placement to get a better overview.
13. Click on the tab Processing data.

14. Place the processing data. The location of the layout must match the location of
the PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

15. After project placement is complete click on [OK].
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O The laser system reads the fiducials on the Bottom side (BottomLayer).
For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.
In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

16. Click on [Resume].

O The Bottom side (BottomLayer) is structured and the following message is
displayed:

Processing phase: Flip material - =1

O Turn the base material over around the machine's symmetry axis.

OK Cancel

Fig. 134: Message Processing phase: Flip material

17. Turn the base material over around the symmetry axis of the system.
18. Click on [OK].
0 The dialog Placement is displayed.

19. Place the processing data matching the location of the PCB and fiducials on the
processing table.

20. When project placement is complete, click on [OK].
O The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.

21. Click on [Resumel].

O Structuring the Top side (TopLayer) is started.
When the message Processing phase: Process drilling on a ProtoMat is displayed,
remove the PCB and proceed with drilling and cutting on the ProtoMat.

|Zl The PCB has been structured.
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B Drilling unplated through holes and cutting out the PCB (with ProtoMat)
1. In CircuitPro PM click on File > Open or on [l

O The following dialog is displayed:

@ Open X
Lookin: | | | UseCase_DoubleSidedPCB v @ % @
;1' Name Date modified Type
iLe‘JDouble-sided PCB.cbf CircuitPro
Quick access
Desktop
™
Libraries
This PC
& < >
Network
File name: | Double-sided PCB.cbf v
Files of type CBF document (".cbf) v Cancel

Fig. 135: Dialog Open

2. Navigate to the folder that contains the file you previously saved in CircuitPro PM.

3. Select the *.cbf file and click on [Open].

O Your project is displayed in the CAM view:

Fig. 136: CAM view of the opened project

4. Switch to the Machining view.
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O Your project is displayed in the Machining view:

Fig. 137: Machining view of the opened project
5. Inthe pane Processing, select MountMaterialTop in the drop-down list.

A 3 jo
@@B: o

@@ 7 0000mm | DePthlimiter
ect e Head actions
B v & 5 =

Operate _~ Tool information
= (4 Contour Router 2 mm
. Feed rate: 4mm/s
MountMaterialTop Iv Rev. speed: 60000 rpm

ThroughHolePlating A | | Maxpenetr. depth: 8.5 mm
: Z penetr. offset: 2.6 mm

[ || - Mot information

Reaoricuciaisiop Material type FR4
DrillingUnplated I Material thickness  1.55 mm
v

ContourRouting Copper thickness 5 pm
BoardProductionFinis
ReadTopography

2% Layers | 4 Geometry | _§~ Toolpath | ¥ Processing |

Fig. 138: Drop-down list of the processing phases
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O The Machining view displays the drilling and contour-routing data:

Fig. 139: Machining view of drilling and contour-routing data

6. Clickon gf.
O The message Processing Phase: MountMaterialTop is displayed.

7. Place the board onto the system’s processing table with the Top side (TopLayer)
facing upwards and fasten it using adhesive tape.

8. Perform the following phases:
— MaterialSettings_1
— Placement_1

O The phase ReadFiducialsTop is performed.

For detailed information on fiducial recognition refer to the how-to guides of
ProtoMat.

O The phases DrillingUnplated and ContourRouting are performed.
VI The unplated through holes have been drilled and the PCB has been cut out.

LPKF Laser & Electronics d.o.o. | V. 4.0



ProtoLaser U4/S4/R4 Producing double-sided PCBs

B Cleaning the PCB

Remove the PCB from the system.

Spray the PCB with LPKF Cleaner and use a brush to clean it.
Rinse the PCB with tap water and dry it with compressed air.
4. Break or cut the breakout tabs.

[Zl The PCB has been cleaned.

@ N~

The PCB production is finished.

B Cleaning the ProtoMat
The processing area has to be cleaned if heavily soiled.

» Use a brush and a dry antistatic cloth to remove residues from the processing
table.

» Use a vacuum cleaner to remove residues from the interior.
|Zl The ProtoMat has been cleaned.
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2.3 How to produce a double-sided PCB with non-galvanic
through-hole plating

This chapter describes how to create a double-sided PCB using a circuit board plotter,
a laser system and a non-galvanic through-hole plating system.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System

e Base material FR4, e 1 set of tools for ProtoMat e ProtoLaser U4/S4/R4
229 mm x 305 mm x e Convection oven e ProtoMat S or E
1.5 mm, 18/18 um (order code: 115877) e ProConduct

copper-plated

(order code: 115967) *  LPKF Cleaner

(order code: 115891)
e Brush
e Oil-free compressed air
e Tap water

The following steps are performed in this tutorial:

e Preparing the data in CircuitPro PM

e Drilling fiducials (with ProtoMat)

e Preparing the data in CircuitPro PL

e  Structuring the PCB (with ProtoLaser)

e Drilling unplated through holes and cutting out the PCB (with ProtoMat)
e Drilling plated through holes (with ProtoMat)

e Plating through holes (with ProConduct)

B Preparing the data in CircuitPro PM

For detailed information on preparing the data in CircuitPro PM refer to chapter 2.2.

1. Inthe tab Templates of the dialog New document, select the template:
PM_PL_DoubleSided_ProConduct.cbf.

2. Click on File > Import or on “gi.

3. Navigate to the folder that contains the data you wish to import. For the example
data used for this tutorial refer to the folder:
C:\Program Files (x86)\LPKF Laser & Electronics\
LPKF CircuitPro PM\Example Datal\UseCase DoubleSidedPCB.

Select the files you wish to import (in this example Tutor.BOA, Tutor.BOT,
Tutor.DRL and Tutor.TOP).

Click on [Open].
The data are automatically assigned to the corresponding layers.
Correct the layer assignments, if necessary.
Click on [OK].
You can make multiples of the layout, if desired.
Add fiducials to the layout.
. Click on Toolpath > Technology Dialog or on $.
The dialog Technology Dialog is displayed.
. Click on [Start].

B

Oz ©®~NoQgo

—_
—_
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O The computation results are displayed in a dialog.
12. Click on [Close].
13. Save the file.

|Z| The data have been prepared in CircuitPro PM.

B Drilling fiducials (with ProtoMat)

1. Load the tool magazine and assign the tools to positions.
2. Click on Machining > Process all or on [Jp>.
3. Perform the following phases:

— MountMaterial

— MaterialSettings

— Placement

O The DrillFiducial phase is performed.

4. When the message Processing Phase: ProtoLaserStructuring is displayed,
remove the PCB from the system and click on [Cancel] to temporarily stop the
process.

|Zl The fiducials have been drilled.

For detailed information on the ProtoMat phases refer to the how-to guides of
ProtoMat.

B Preparing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.2.

In the user guidance step New click on [Open project...].

The dialog Open is displayed.

Navigate to the folder that contains the file you previously saved in CircuitPro PM.
Set the file type to CBF document (*.cbf).

Select the appropriate .cbf file and click on [Open].

The dialog Upgrade project is displayed.

Perform the following steps:

— Select Double-sided from the drop-down list.

— Select your laser system from the drop-down list (in this example PL U4).
— Activate the check box Supported by ProtoMat.

— Select the template Double-sided, ProtoLaser U4, ProtoMat, ProConduct.

ogd>edO--
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O The view changes as follows:

Upgrade project

The file C:\Users\User name\Desktop\Double-sided PCB.cbf contains old
format data and requires to be upgraded. Choose a template for the upgrade.

| Double-sided TI PLU4 T|

LPKF templates

7] Supported by ProtoMat

Double-sided, ProtoLaser U4, ProtoMat, no through-hole plating
Double-sided, ProtoLaser U4, ProtoMat, galvanic through-hole plating
Double-sided, Protolaser U4 ProtoMat _EasyContac

Double-sided, ProtoLaser U4, ProtoMat, PreConduct

Ignore fiducial and information layers

Upgrade Close

Fig. 140: Upgrade selected

Click on [Upgrade] or double-click on the template.
The user guidance step Material is displayed.
Select the material FR4 Double-sided, 1.5 mm, 18/18 pm.
Click on [Select material] or double-click on the material.
The opened project is displayed in the user guidance step Layout.
Switch to the user guidance step Toolpaths.
. Click on [Compute toolpaths] or on 2.
The dialog Computing toolpaths is displayed.
. Click on [Continue].
The message Computation results is displayed.

. Check the computation results for any possible warnings or errors and make
corrections, if needed.

13. Click on [Close].
14. Save your project.

SO0z °eO0®~NQOo

[V] The data have been prepared in CircuitPro PL.
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B Structuring the PCB (with ProtoLaser)

For detailed information on structuring the PCB with the ProtoLaser refer to
chapter 2.2.

1. Switch to the user guidance step Processing.
2. Click on or click on [Start production].

3. When the message Processing phase: Process drilling on a ProtoMat is displayed,
click on [OK].

4. When the message Processing phase: Mount material bottom is displayed, place
the base material with the Bottom side (BottomLayer) facing upwards onto the
processing table.

Click on &,

The base material is fastened onto the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

Click on the tab Processing data.

Place the processing data. The location of the layout must match the location of
the PCB and fiducials on the processing table.

©o e NgOgego

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

10. After project placement is complete click on [OK].
O The laser system reads the fiducials on the Bottom side (BottomLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

11. Click on [Resume].
O Structuring the Bottom side (BottomLayer) is started.

12. When the message Processing phase: Flip material is displayed, turn the PCB
over around the symmetry axis of the system and click on [OK].

O The dialog Placement is displayed.

13. Place the processing data matching the location of the PCB and fiducials on the
processing table.

14. When project placement is complete, click on [OK].
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O The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.

15. Click on [Resume].
16. Structuring the Top side (TopLayer) is started.
O When the message Processing phase: Process drilling on a ProtoMat is

displayed, remove the PCB and proceed with drilling and cutting on the ProtoMat.

[Zl The PCB has been structured.

B Drilling unplated through holes and cutting out the PCB (with ProtoMat)

For detailed information on drilling unplated through holes and cutting out the PCB
with ProtoMat refer to chapter 2.2.

oD~

7.

Open the *.cbf file you previously saved in CircuitPro PM.
Switch to the pane Processing.
Select MountMaterialTop from the drop-down list and click on 4.

Place the board onto the system’s processing table with the Top side (TopLayer)
facing upwards and fasten it using adhesive tape.

Perform the following phases:
— MaterialSettings_1
— Placement_1

The phases ReadFiducialsTop, MarkingDrills, DrillingUnplated and
ContourRouting are performed.

When the message Processing Phase: DismountMaterial is displayed, remove the
PCB from the system and click on [OK].

Rinse the PCB with tap water and dry it using compressed air.

V] The unplated through holes have been drilled and the PCB has been cut out.

The PCB must remain attached to the original material. Do not break or cut the
breakout tabs yet.
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B Drilling plated through holes (with ProtoMat)
1. When the message Processing Phase: ApplyProtectionFilm is displayed, apply the
protective film onto both sides of the board and click on [OK].

2. When the message Processing Phase: MountMaterialTop_1 is displayed, place
the board with the Top side (TopLayer) facing upwards onto the system’s
processing table and click on [OK].

3. Perform the phase Placement_2.
The phases ReadFiducialsTop_1 and DrillingPlated are performed.

4. When the message Processing Phase: DismountMaterial_1 is displayed, remove
the board from the system and check it for burrs and blockages.

O

Check whether the fiducials are covered by the protective film and expose them if
necessary.

|Zl The plated through holes have been drilled.

B Plating through holes (with ProConduct)

Place the mat onto the vacuum table (ProtoMat mounted or standalone).
Place the board onto the mat.
Apply the ProConduct paste along the edge of the PCB.

Spread the paste on the whole surface of the PCB (do not spread over the
fiducials).

Turn on the extraction system on the highest setting and wait for at least
30 seconds.

Spread the paste remaining on the PCB surface with the vacuum turned on.

Switch off the extraction system.

Turn the board over and repeat the steps 2 to 7 on the other side.

Slowly peel off the protective film at an angle of 90° from both sides of the board.

0. Place the board horizontally into the convection oven for 30 minutes (160 °C /
320 °F).

11. Remove the board and let it cool down to ambient temperature.

12. Spray the board with LPKF Cleaner and use a brush to clean the PCB.

13. Rinse the board with tap water and dry it with compressed air.

14. Cut out or break out the PCB from the board.

oD~

o

> 0N

V] The through holes have been plated.

For detailed information on non-galvanic through-hole plating refer to the process
description of ProConduct.

The PCB production is finished.
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24 Producing a double-sided flexible PCB with galvanic
through-hole plating

This chapter describes how to create a double-sided flexible PCB using a laser
system and a galvanic through-hole plating system.
If you do not want to perform the through-hole plating:

— Select the following template in the system software:
Double-sided, ProtoLaser R4, no through-hole plating.

—  Skip the step Galvanic through-hole plating the flexible PCB.
The processing order changes slightly.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System
e 1 x Pyralux® CG185018E e LPKF Cleaner e ProtoLaser R4
(order code: 115891) e Contac S4

e Hand-held microscope
e Brush
e Tap water

e PCB holder for flexible PCBs
(order code: 10067533)

The following steps are performed in this tutorial:

e Prepairing the data in CircuitPro PL

e Computing toolpaths and scan fields

e Preparing the flexible material

e Galvanic through-hole plating the flexible PCB (with Contac S4)
e  Structuring the flexible PCB

e Cleaning the flexible PCB

| Prepairing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.1.

1. In the user guidance step New, select Double-sided from the drop-down list.
2. Select your laser system from the drop-down list (in this example PL R4).
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O A list of templates for double-sided materials is displayed:

New
Recentprojects ———————————  [Doublesided  |v] [PLA4 [¥] [ supported by ProtoMat
LPK templates PCB with Top and Bottom layer, prepared for Protolaser |
R systems with galvanic through-hole plating

Double-sided, ProtoLaser R4, galvanic through-hole plating

COUGIE S0, PIOTGLERET 1, FOUONGUT

ProMask removal, ProtoLaser RA

Open project.

Recent templates

Open template.

Fig. 141: List of templates

3. Select the template Double-sided, ProtoLaser R4, galvanic through-hole plating.
4. Click on [Load template] or double-click on the template.

O The user guidance step Material is displayed.

5. Select the material Pyralux CG185018E.

FR4
Double-sided, 1 mm, 18/18um

FR4
Double-sided, 1,5 mm, 18/18um

FR4
Double-sided, 1,5 mm, 35/35um

FR4
Double-sided, 1,5 mm, 5/5um

ML104
Double-sided, 0,36 mm, 18/18um

PET + Cu
Double-sided, 0,1 mm, 35/35um

Pyralux AP7156E
Double-sided, 0,05 mm, 14/14um

Pyralux AP8565R
Double-sided, 0,15 mm, 18/18um

I byralux CG185018E
l Double-sided, 0,05 mm, 18/18um

Pyralux TK1810018R
Double-sided, 0,1 mm, 18/18um

ProMask removal
2 layer multilayer

Fig. 142: Material selection

6. Click on [Select material] or double-click on the material.
O The user guidance step Import is displayed.
7. Clickon [
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O The dialog Open is displayed.

8. Navigate to the folder that contains the data you want to import. For the example
data that are used for this tutorial, refer to the folder:
C:\Program Files\LPKF Laser & Electronics AG\
LPKF CircuitPro PL\Example Data\UseCase DoubleSidedPCB.

9. Select the desired files for import (in this example Tutor.BOA, Tutor.BOT,
Tutor.DRL and Tutor.TOP).

10. Click on [Open].
O The data are automatically assigned to the correct layers in the user guidance

step Import:
New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
. i Tutor BOA G T‘ "
I Source Target
| GerberX data & x 45,
= Tutor BOT Gerberk ] | Botape ~
Source Target Size/Format
3 GeoaX dote [botomime  [o]sesex sommm
Tutor.TOP Garberx [v] | Tophpe [~]

Source Target Size/Format
7] GerberX data

Tutor.DRL

Source
«_ Tutor.DRL

Size/Format
v | 76543 x 42.57 mm

Tutor.DRL
| Apertures/Tools | Text BoardOutline

€ Matenal Discard Impar

Fig. 143: User guidance step Import

11. Assign the holes to the layer DrillPlated (in the column Target).
12. Click on [Import].

O The user guidance step Layout is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
Bl Fdu® V] [—Lne M F /  @emdET &

219 mm ¥

< Import | Scan fields

Fig. 144: User guidance step Layout
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13. Click on Insert > Automatic fiducial creation or click on «},.

The function Automatic fiducial creation is only available in the license level Advanced
of CircuitPro PL. If you have any questions contact the LPKF sales department.

O The dialog Automatic fiducial creation is displayed:
14. Adapt the settings for the fiducials.

In this example four fiducials with a distance of 4 mm from the BoardOutline are
created.

15. Click on [OK].
O The fiducials are automatically added to the layout.

For detailed information on creating fiducials refer to page 74.

[V] The data have been prepared in CircuitPro PL.

B Computing toolpaths and scan fields

For detailed information on computing toolpaths and scan fields refer to page 76.

1. Switch to the user guidance step Scan fields.

2. Click on [Compute scan fields] or on EE.

O The dialog Compute scan fields is displayed.

CircuitPro PL computes different points at the scan field intersections for each task of
the tool Hatch in order to prevent damage to the substrate at the scan field
intersections. Thus, computing the scan fields should be done with the function
Overlap.

The function Offset creates an offset between the scan fields of the layers Top and

Bottom. This avoids the perforation of flexible substrates at the scan field
intersections.

For detailed information on the overlap and on the offset between the scan fields,
refer to the TechNote ProtoLaser: Optimizing the processing quality.

3. Deactivate the check box Without top to bottom scan field offset.

Compute scan fields EX
Scan fields set <<Allscan field sets>> |V |
Size X | 50mm | Y | 50mm
Safe margin X Smm | Y | 5mm

(] Without overlap

Overlap X S5mm | Y | 5mm

(] Without top to bottom scan field offset

Top to bottom offset x 2mm | ¥ | 2mm

Fig. 145: Dialog Compute scan fields
4. Click on [Compute].
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O The scan fields are computed automatically. The Overlap is displayed:

Fig. 146: Scan fields computed | Overlap displayed
5. Click on [Compute toolpaths] or on ZZ.

New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera

M NERIEEER 3 14

Bottom Side scan field se1

| oo >

Fig. 147: Computing toolpaths
O The toolpaths are computed automatically with default settings. The message
Computation results is displayed.

6. Check the computation results for any possible warnings or errors and make
corrections, if needed.

7. Click on [Close].
8. Save your project.

IZ[ The toolpaths and scan fields have been computed.
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. Computing toolpaths for processing flexible PCBs

Flexible materials require a hatching processing method in most cases. You can
adjust the parameters in the user guidance step Workflow by selecting the work
package Structure.

The recommended Pattern is xy parallel with a Hatching grid that is approximately
half the beam diameter of the tool Hatch. The parameter Hatching contour overlap
determines how much overlap there is between the isolation toolpath and the
hatching toolpaths. In most cases it should be set to 100 %. A lower value can result
in incomplete copper removal on the scan field intersections.

Pattern xy parallel v ‘
Hatching grid 8 um

(default: ¥z beam Q)

Hatching contour 100 %

overlap

When processing sensitive materials, it is recommended to activate and adjust the
Skywriting parameters of the tool Hatch in the user guidance step Tools.

|¥| Skywriting

2100

Start move length 300 um | End move length 300 pm

For detailed information on the hatching processing method and on the Skywriting
parameters, refer to the TechNote ProtoLaser: Optimizing the processing quality.

V. 4.0 | LPKF Laser & Electronics d.o.o. 115/274



Producing double-sided PCBs ProtoLaser U4/S4/R4

116/274

B Preparing the flexible material

The flexible material is very thin and delicate. Handle it with care!

1. Switch to the user guidance step Processing.
2. Click on = or click on [Start production].

3. When the message Processing phase: Mount material is displayed, place the
flexible material onto the processing table and fasten it with adhesive tape.

Fig. 148: Flexible material fastened to the processing table

4. Click on &,

O The flexible material is fastened onto the processing table by vacuum.
5. Click on [OK].

O The following dialog is displayed:

Placement - 0IEX

[Material | Processing data

Click into the processing area to move the active head to the associated
position. Use the buttons to set the left front and right rear corner of the
material.

= -
x 000,5 mm x 3055mm
y 0180mm y 247.0mm
Width | 305mm | Length | 229mm Set default size
Use a caliper to measure the material thickness
Material thickness 0.086 mm Measure material thickness

0K Cancel

Fig. 149: Dialog Placement

6. Move the dialog Placement to get a better overview.

7. Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

8. Click on the tab Processing data.
9. Click on [Center on materiall.
10. Click on [OK].
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O The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the flexible material is being prepared (fiducials and plated through
holes are being drilled).

11. When the message Processing phase: Dismount material is displayed, remove the
flexible material from the system and click on [OK].

O The following message is displayed:

Processing phase: Galvanic through-hole .. - © =

0 Carry out the galvanic through-hole plating process.

OK Cancel

Fig. 150: Message Processing phase: Galvanic through-hole plating
12. Click on [Cancel].

V] The flexible material has been prepared.

B Galvanic through-hole plating the flexible PCB (with Contac S4)
1. Switch on the system.
2. Select a profile.

It is recommended that the total copper thickness after through-hole plating is as
low as possible. Too much copper deposition can lead to poorer processing quality.

The required copper deposition depends on the actual application. In this example
5 um were added to the original copper cladding.

3. Start the process.
4. Insert the flexible PCB into the PCB holder for flexible PCBs.

Fig. 151: PCB holder for flexible PCBs
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The flexible PCB is fastened on three sides in the PCB holder. Thus, it remains
properly secured and flat during plating. This way a good plating quality is achieved.

5. Tighten the screws on the sides until the flexible PCB is safely fastened.
6. Rinse the flexible PCB for at least 30 seconds with tap water.

7. Clean the flexible PCB.

8. Condition the flexible PCB.

9. Activate the flexible PCB.

Fig. 152: Inserting the flexible PCB into tank 3
10. Clean the holes with LPKF ViaCleaner.

11. Copper-plate the flexible PCB.
12. Switch off the system.

|Z[ The flexible PCB has been galvanically through-hole plated.

For detailed information on galvanic through-hole plating, refer to the user manual of
Contac S4.
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B Structuring the flexible PCB

1. Open the *.cp2d file you previously saved in CircuitPro PL.
O The opened project is displayed in the user guidance step Processing.
2. In the pane Workflow setup expand the group Processing.

Workflow setup

> Material composition
b Layout
> Scan fields
> Tools
> Workflow
> Toolpaths
4 Processing
P 1. Galvanic THP
P 2. Bottom Side

P 3.Top Side

)

Fig. 153: Pane Workflow setup

3. Right-click on the entry Bottom Side.

O The following context menu is displayed:

Workflow setup

> Material composition
b Layout

> Scan fields

> Tools

> Workflow

> Toolpaths

4 Processing
P 1. Galvanic THP

b 2. Bottom Side

P 3. Top Side Check tool settings

<Process selected>

L.l

Process from here

Fig. 154: Context menu Process from here

4. Select Process from here.

5. When the message Processing phase: Mount material bottom is displayed, place
the flexible PCB with the Bottom side (BottomLayer) facing upwards onto the
processing table and fasten it with adhesive tape.

6. Click on &,

O The flexible PCB is fastened onto the processing table by vacuum.

7. Click on [OK].
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O The following dialog is displayed:

Copper thickness - U Ed
Enter the copper thickness: 23 um
OK | Cancel

Fig. 155: Dialog Copper thickness

8. Enter the total copper thickness after galvanic through-hole plating into the input
field (in this example 23 pym).

You can determine the total copper thickness by calculating the thickness from the
copper deposition rate in Contac S4 (approx. 0.15 ym/min).

9. Click on [OK].

O The dialog Placement is displayed.

10. Move the dialog Placement to get a better overview.
11. Place the processing data.

The location of the layout must match the location of the flexible PCB and
fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

12. After project placement is complete click on [OK].
O The laser system reads the fiducials on the Bottom side (BottomLayer).
For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the following dialog is displayed:

Test tool settings - 0 IEd

Test and tune the tool settings by processing test samples.

9 Place and process “Small test sample 7x7 mm” .0
Add this test sample on free space to test your tool settings f\‘f\/‘
LI
=9 Place and process “Large test sample 35x25 mm” wEs

Add this test sample on free space to test your tool settings. AR

=3 Tune tool settings
Here, you can edit cutting, drilling, isolation, and hatching tools.

| Resume Cancel

120/274

Fig. 156: Dialog Test tool settings

It is recommended that you process a test sample on your flexible PCB before you
continue with production.

13. Select Place and process “Large test sample 35x25 mm”.

For detailed information on testing and setting the tools, refer to chapter 1.5.
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14. Check the processed test sample with a hand-held microscope.
15. Determine whether the processing quality is satisfactory.
16. If the processing quality is not satisfactory, tune the tool settings.

For detailed information on tuning the tool settings, refer to chapter 1.5.

17. If the processing quality is satisfactory, click on [Resume].
O Structuring of the Bottom side (BottomLayer) is started.

18. When the message Processing phase: Flip material is displayed, turn the flexible
PCB over around the symmetry axis of the system and fasten it using adhesive
tape.

19. Click on [OK].
O The dialog Placement is displayed.

20. Place the processing data matching the location of the flexible PCB and fiducials
on the processing table.

21. When project placement is complete, click on [OK].
22. The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
23. Repeat the steps 13 to 17.
24. If the processing quality is satisfactory, click on [Resume].

O The laser system structures the Top side (TopLayer), drills the unplated through
holes and cuts out the flexible PCB.

25. When the message Board production finished is displayed, remove the flexible
PCB from the system.

IZI The flexible PCB has been structured.
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B Cleaning the flexible PCB

The flexible PCB is extremely thin and needs to be handled with care!

1. Spray the flexible PCB with LPKF Cleaner and use a brush to clean it.
2. Rinse the flexible PCB with tap water and dry it.
[V] The flexible PCB has been cleaned.

The PCB production is finished.

Residual copper or damaged substrate

If there is still copper on the PCB or if the substrate is damaged, check the material
and the tools with the laser parameters specific to the material.

Adjust the parameters of the tools in such a way that no copper remains on the PCB
after processing. For detailed information on the tool settings, refer to chapter 1.5.

In some cases, it is not possible to remove all copper by structuring without
damaging the delicate substrate. Use the LPKF ViaCleaner to remove the remaining
copper.

For detailed information on cleaning the PCB with LPKF ViaCleaner, refer to the
TechNote ProtoLaser: Optimizing the processing quality.
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3  Producing multi-layer PCBs

The production of multi-layer PCBs is only available in the license level Advanced of
CircuitPro PL. If you have any questions contact the LPKF sales department.

This chapter describes the production of four different types of multi-layer PCBs:

1. Producing a multi-layer PCB with galvanic through-hole plating by using a
laser system only.

2. Producing a multi-layer PCB with galvanic through-hole plating.
3. Producing a multi-layer PCB with non-galvanic through-hole plating.
4. Producing a multi-layer PCB with blind vias and buried vias.

The following LPKF systems are required for the procedures:

Procedure LPKF system
1 ProtoLaser U4/S4/R4, MultiPress S, Contac S4
2 ProtoLaser U4/S4/R4, ProtoMat S or E, MultiPress S, Contac S4
3 ProtoLaser U4/S4/R4, ProtoMat S or E, MultiPress S, ProConduct
4 ProtoLaser U4/S4/R4, ProtoMat S or E, MultiPress S, Contac S4

Table 5: Required LPKF systems

3.1  How to produce a multi-layer PCB with galvanic
through-hole plating by using a laser system only

This chapter describes how to create a 4-layer PCB using a laser system, a
multi-layer press and a galvanic through-hole plating system.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System
e 1 x Base material FR4 e Convection oven e ProtoLaser U4/S4/R4
229 mm x 305 mm x (order code: 115877) e MultiPress S
1 mm, 18/18 um e LPKF Cleaner
e Contac S4
copper-clad (order code: 115891)

(order code: 119574)

e 2 x Thin Laminate 104 ML
0/5 ym, 229 mm x
305 mm x 0.2 mm with e Tap water
protection foil
(order code: 119571)
e 4 x Prepreg Type 2125,
200 mm x 275 mm x
0.1 mm
(order code: 119572)

Brush
Oil-free compressed air
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The following steps are performed in this tutorial:

e Preparing the data in CircuitPro PL

e Preparing the laminate materials (with ProtoLaser)

e Structuring the core material (with ProtoLaser)

e Assembling and pressing the multi-layer stack (with MultiPress S)

e Drilling plated through holes into the multi-layer PCB (with ProtoLaser)
e Galvanic through-hole plating the multi-layer PCB (with Contac S4)

e Structuring the outer layers of the multi-layer PCB (with ProtoLaser)

B Preparing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.1.

1. In the user guidance step New select 4-layer-Multilayer from the drop-down list.
2. Select your laser system from the drop-down list (in this example PL U4).
O A list of templates for 4-layer multi-layer materials is displayed:

New

ecent projects —————————————— | 4.layer-Multilayer || | PLU4 v Supported by ProtoMat

PCB with four predefined layers, prepared for ProtoLaser
U4 systems with galvanic through-hole plating and
Mult S

alating
ugh-hole plating, MultiPress S I

MultiPress S

vanic through-hole plating, MultiPress

Open project. anic through-hole plating, MultiPress S, b
4Layers, ProtoLaser U4, gaivanic through-hole plating, MultiPress S, b

Open template

| Load template Matenal >

Fig. 157: List of multi-layer templates

3. Select the template 4 Layers, ProtoLaser U4, galvanic through-hole plating,
MultiPress S.

4. Click on [Load template] or double-click on the template.
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O
5.

The user guidance step Material is displayed.
Select the material LPKF 4-Layer_Galvanic.

LPKF 4-Layer_Galvanic
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_IS«
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_M
4 layer multilayer

LPKF 4-Layer_ProConduct
4 layer multilayer

Fig. 158: Material selection

6.

O
7.
O
8.

Click on [Select material] or double-click on the material.

The user guidance step Import is displayed.

Click on [

The dialog Open is displayed.

Navigate to the folder that contains the data you want to import. For the example
data that are used for this tutorial, refer to the folder:

C:\Program Files\LPKF Laser & Electronics AG\
LPKF CircuitPro PL\Example Data\UseCase Multilayer

Select the files you want to import. In this example:
Tutor_MultiLayer_4 Lagen.BOA, Tutor_MultiLayer_4 Lagen.BOT,
Tutor_MultiLayer_4 Lagen.DRL, Tutor_MultiLayer_4 Lagen.LY2,
Tutor_MultiLayer_4 Lagen.LY3 and Tutor_MultiLayer_4 Lagen.TOP.

. Click on [Open].

The data are automatically assigned to the correct layers and the user guidance
step Import is displayed:

New

€ Material Discard Import Layout 3

Tools  Workflow

Saesromat

Material Scan fields

Source

Import | Layout

1arger

Toolpaths  Processing Camera

] BoardOutline BoardOutline

v | 40205 % 75.13 mm

Tutor_MultiLayes 4 LagenBOT

Source
] BottomLayer

Toor Molilaye & Lagen 32 o 5] [ Totor Mutitaper 4 tagenive [7]

Source Torget Size/Format
Layer2 w3843 x 72,381
(] | Tutor_MubtiLayer 4 Lagen.1v3 [~]

Size/Format

o] Layer2
Tutor_MultiLayer 4 Lagen.LY3 GerberX

Source

Target

o Layer3 v | 38.43x 73381 mm

I [Tee &

Size/Format

Tutor_MultiLayer 4 Lagen.TOP

Source

] TopLayer 6467 x 70166 mm

Tutor_MultiLayer 4 Lagen.DRL

Excellon

[w] | uter MuttiLayer 4 Lagen.oAL [~]
Source
] Tutor MultiLayer 4 Lagen.DRL

Torget Size/Format

Tutor_MultiLayer_4_Lagen.DRL [¥]31775 x65.608 mm

o) Apertures/Tools | Text

Fig. 159: User guidance step Import

11. Assign the holes to the layer DrillPlated (in the column Target).
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12. Click on [Import].
O The layout is displayed in the user guidance step Layout.

New Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera

@ [ Fiducial (4 V] i —tine v < 0

< Import | Scanfields > |

Fig. 160: Layout of a multi-layer PCB

Multi-layer templates already include among others fiducials, register holes, prepreg
area, base material area etc. that are required for precise layer assembly in the press
mold.

13. If desired, multiply the layout (in this example the layout is not multiplied).

The layout has to be within the prepreg material frame. It is preferable to move it to
the center.

14. Select the entire layout.

O The layout is highlighted and changes its color.
15. Right-click on the highlighted layout.

O The following context menu is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths  Processing Camera
JF @ m Oy wr MG M < B BT 2 @B ]

il 4 Messure

X Delete

Fig. 161: Context menu Move object

16. Select Move object or click on P..
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O The input fields for Specify reference point are displayed:

Specify reference point

Fig. 162: Specify reference point

17. Click on a point in the original layout to specify the reference point.

18. A copy of the layout (in orange) and the input fields for Specify distance are
displayed:

Fig. 163: Specify distance
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19. Move the copied layout with the mouse to the desired position:

S|
x= -20.62cknl VA

Fig. 164: Desired position of the copied layout

20. When you reach the desired position, left-click to specify the target point.

21. In the user guidance step Layout click anywhere on the black background or press
to disable the Move object function.

O The layout has been moved to the desired position:

Fig. 165: Layout moved to the desired position
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22. Switch to the user guidance step Toolpaths.

New Material Import Layout Scan fields Tools Workflow Toolpaths — Processing Camera

< Workflow ompute scan fields | | Compute toolpaths Processing >

Fig. 166: Opened project
23. Click on [Compute toolpaths] or on ZZ.
O The following dialog is displayed:

Computing toolpaths EA

Scan fields sets "Prepare Laminate Bottom scan field set”, "Prepare Laminate
Top scan field set”, “[Core] Structure Layer 3 scan field set”, “[Core] Structure
Layer 2 scan field set”, “[Top-Bot] Galvanic THP scan field set”, “[Top-Bot]
Bottom Side scan field set”, “[Top-Bot] Top Side scan field set" have no scan
fields.

They will be computed automatically.

l Continue Cancel

Fig. 167: Dialog Computing toolpaths

24. Click on [Continue].

O The toolpaths are being calculated. The message Computation results is
displayed.

25. Check the computation results for any possible warnings or errors and make
corrections, if needed.

26. Click on [Close].
27. Save your project.

[Vl The data have been prepared in CircuitPro PL.
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B Preparing the laminate materials (with ProtoLaser)

1. Switch to the user guidance step Processing.

X= 147075mm Y= 132.596mm 0 == ML104 0.2 mm 5 pm

Fig. 168: User guidance step Processing

2. Click on [Start production] or on

>

O The following message is displayed:

| ok §I Cancel I

Processing phase: Mount laminate - ©

o Mount the laminate onto the machine's processing area.

Fig. 169: Message Processing phase: Mount laminate

3. Place the first laminate with the copper side facing upwards in the center of the

processing table.

4. Click on [OK].

O The following dialog is displayed.

Placement

Material [ Processing data I

]

material.

Click into the processing area to move the active head to the associated
position. Use the buttons to set the left front and right rear corner of the

L [}

x 0005 mm x 3055mm

y 018.0mm y 247.0mm

Width | 305mm | Length | 229mm || Setdefauitsze |

Use a caliper to measure the material thickness

Material thickness l 0.205 mm J

| Measure matenial thickness }

Fig. 170: Dialog Placement

5. Move the dialog Placement to get a better overview.

V. 4.0 | LPKF Laser & Electronics d.o.o.

z 0.000 mm

The laminate material is very thin and therefore usually bent. Click on £ and fasten
the laminate material along its edges with adhesive tape.
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6. Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

Click on the tab Processing data.
Click on [Center on materiall.
Click on [OK].

The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

oo ® N

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the first laminate (BottomLayer) is being prepared (positioning
holes and register holes are being drilled).

10. When the message Processing phase: Dismount material is displayed, remove the
first laminate from the system and click on [OK].

11. When the message Processing phase: Mount laminate is displayed, place the
second laminate with the copper side facing upwards in the center of the
processing table.

12. Click on [OK].
O The dialog Placement is displayed.
13. Move the dialog Placement to get a better overview.

14. Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

15. Click on the tab Processing data.
16. Click on [Center on material].
17. Click on [OK].

O The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

When finished, the second laminate (TopLayer) is being prepared (positioning
holes and register holes are being drilled).

18. When the message Processing phase: Dismount material is displayed, remove the
second laminate from the system.

V] The laminate materials have been prepared.

LPKF Laser & Electronics d.o.o. | V. 4.0



ProtoLaser U4/S4/R4 Producing multi-layer PCBs

B Structuring the core material (with ProtoLaser)

1. In the message Processing phase: Dismount material click on [OK].
O The following message is displayed:

Processing phase: Mount core = O [ x|

0 Mount the core material onto the machine's processing area.

OK Cancel

Fig. 171: Message Processing phase: Mount core

Place the core material in the center of the processing table.

Click on %,

The core material is fastened onto the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

ecopgsrpOQed

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

Click on the tab Processing data.
Click on [Center on material].
Click on [OK].

The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

0o ® N

For detailed information on material thickness measurement, refer to chapter 1.3.

After material thickness measurement, the core material is being prepared
(fiducials and register holes are being drilled).

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

10. Click on [Resume].
O Structuring the Bottom side of the core material (Layer3) is started.

11. When the message Processing phase: Flip material is displayed, turn the core
material over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
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Two positioning holes (3 mm) help you with the correct orientation of the core
material. When the Top side of the core is facing upwards, the positioning holes
should be located in the right front corner of the core material:

O The dialog Placement is displayed.
12. Place the processing data.

The location of the layout must match the location of the core material and
fiducials on the processing table.

For detailed information on project placement according to fiducial positions refer to
chapter 1.1.

13. When project placement is complete, click on [OK].
O The laser system reads the fiducials on the Top side of the core material (Layer2).
For detailed information on fiducial recognition refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.

14. Click on [Resume].

O Structuring the Top side of the core material (Layer2) is started.
The following message is displayed:

Processing phase: Press all layers =

o Press all layers

o ][ cancer |

Fig. 172: Message Processing phase: Press all layers

15. Click on [Cancel] to temporarily stop the process.

16. Remove the core material from the system.

17. Spray the core material with LPKF Cleaner and use a brush to clean it.
18. Rinse the core material with tap water and dry it with compressed air.

|Z| The core material has been structured.
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B Assembling and pressing the multi-layer stack (with MultiPress S)

For detailed information on assembling and pressing the multi-layer stack refer to
chapter 1.6.

1. Start the pre-heating process of the MultiPress S.
2. Prepare the materials.

Dry the materials in a convection oven at 100 °C (212 °F) for 30 minutes before
assembling them in the press mold. Do not dry the prepreg material.

3. Assemble the multi-layer stack in the press mold.
4. Press the multi-layer stack.

|Zl The multi-layer stack has been assembled and pressed.

B Drilling plated through holes into the multi-layer PCB (with ProtoLaser)

1. Click on File > Open or

You can open the file also by clicking in the user guidance step New on
[Open project...].

O The dialog Open is displayed.

2. Select the file you previously saved.

3. Click on [Open].

O The opened project is displayed in the user guidance step Processing.

4. In the pane Workflow setup expand the entry [Top-Bot] Galvanic THP.
Workflow setup a

b Material composition
b Layout

b Scan fields

b Tools

> Workflow

b Toolpaths

4 Processing

P 1. Prepare Laminate Bottom
p 2. Prepare Laminate Top
P 3. [Core] Structure Layer 3
b 4. [Core] Structure Layer 2
4 5, [Top-Bot] Galvanic THP
[]1. Press All Layers
[] 2. Mount Material Top
[]3. Material Thickness
[]4. Material Placement
b ] 5. Read Fiducials Top
] 6. Drill Plated Through-Holes
D 7. Process Galvanic THP
b 6. [Top-Bot] Bottom Side
P 7. [Top-Bot] Top Side

Fig. 173: Pane Workflow setup
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5. Right-click on Mount Material Top.
O The following context menu is displayed:

Workflow setup a

' Material composition
b Layout
b Scan fields
b Tools
> Workflow
' Toolpaths
4 Processing
P 1. Prepare Laminate Bottom
b 2. Prepare Laminate Top
b 3. [Core] Structure Layer 3
b 4. [Core] Structure Layer 2
4 5. [Top-Bot] Galvanic THP
[]1. Press All Layers
[ ]2. Mount Material Top

<Process selected>

Process from here

] 6. Drill Plated Through-Holes
D 7. Process Galvanic THP

P 6. [Top-Bot] Bottom Side

» 7. [Top-Bot] Top Side

Fig. 174: Context menu Process from here

6. Select Process from here.
O The following message is displayed:

Processing phase: Mount material top -

Cancel

0 Mount material with the side Top facing upwards onto the processing area.

Fig. 175: Message Processing phase: Mount material top

7. Place the multi-layer PCB with the Top side (TopLayer) facing upwards onto the

processing table.

Ensure that the positioning holes are located in the right front corner.

8. Click on &,

O The multi-layer PCB is fastened to the processing table by vacuum.

9. Click on [OK].
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O The dialog Placement is displayed:
Placement - o IEX

Material Processing data

Click into the processing area to move the active head to the associated
position. Use the buttons to set the left front and right rear corner of the
material.

x  000.5 mm x 3055 mm
y 018.0 mm y 247.0mm

Width 305mm | Length 229 mm Set default size
Use a caliper to measure the material thickness

Material thickness 1.806 mm Measure matenal thickness

OK Cancel

Fig. 176: Dialog Placement

10. Move the dialog Placement to get a better overview.
11. Click on the tab Processing data.

12. Place the processing data. The location of the layout must match the location of
the multi-layer PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

13. After project placement is complete click on [OK].
O The laser system reads the fiducials on the Top side (TopLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the laser system drills the plated through holes.
The following message is displayed:

Processing phase: Galvanic through-hole ... - o IE

0 Carry out the galvanic through-hole plating process.

OK Cancel

Fig. 177: Message Processing phase: Galvanic through-hole plating

14. Click on [Cancel].
15. Remove the multi-layer PCB from the system.

M The plated through holes have been drilled into the multi-layer PCB.
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B Galvanic through-hole plating the multi-layer PCB (with Contac S4)

1. Switch on the system.
2. Select a profile.

The recommended total copper thickness after through-hole plating is 30 pym to
35 um.

Start the process.

Prepare the multi-layer PCB for through-hole plating.
Clean the multi-layer PCB.

Condition the multi-layer PCB.

Activate the multi-layer PCB.

Clean the holes with LPKF ViaCleaner.

9. Copper-plate the multi-layer PCB.

10. Switch off the system.

© N O kA

|Z[ The multi-layer PCB has been galvanically through-hole plated.

For detailed information on galvanic through-hole plating, refer to the user manual of
Contac S4.

B Structuring the outer layers of the multi-layer PCB (with ProtoLaser)

Open the *cp2d file you previously saved in CircuitPro PL.

The opened project is displayed in the user guidance step Processing.
In the pane Workflow setup expand the group Processing.

Right-click on the entry [Top-Bot] Bottom Side.

Select Process from here in the context menu.

When the message Processing phase: Mount material bottom is displayed, place
the multi-layer PCB with the Bottom side (BottomLayer) facing upwards onto the
processing table.

Ensure that the positioning holes are located in the right rear corner.
6. Click on &,

7. The multi-layer PCB is fastened to the processing table by vacuum.
8. Click on [OK].
9. The following dialog is displayed:

o krwdO~

Copper thickness - U | x|
Enter the copper thickness: | G |
OK Cancel

Fig. 178: Dialog Copper thickness

10. Enter the total copper thickness after galvanic through-hole plating into the input
field.

You can determine the total copper thickness by calculating the thickness from the
copper deposition rate in Contac S4 (approx. 0.15 ym/min).

11. Click on [OK].
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O

12.
13.
14.

The dialog Placement is displayed.
Move the dialog Placement to get a better overview.
Click on the tab Processing data.

Place the processing data. The location of the layout must match the location of
the multi-layer PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

15.
O

After project placement is complete click on [OK].
The laser system reads the fiducials on the Bottom side (BottomLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

16.
O
17.

20.
O
21.

22.
23.

|

Click on [Resume].
Structuring the Bottom side (BottomLayer) is started.

When the message Processing phase: Flip material is displayed, turn the
multi-layer PCB over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
The dialog Placement is displayed.

. Place the processing data matching the location of the multi-layer PCB and

fiducials on the processing table.

. When project placement is complete, click on [OK].

The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
Click on [Resume].
Structuring the Top side (TopLayer) is started.

When the message Board production finished is displayed, remove the multi-layer
PCB from the system.

Spray the multi-layer PCB with LPKF Cleaner and use a brush to clean it.
Rinse the multi-layer PCB with tap water and dry it with compressed air.

The outer layers of the multi-layer PCB have been structured.

The multi-layer PCB production is finished.
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3.2 How to produce a multi-layer PCB with galvanic
through-hole plating

This chapter describes how to create a 4-layer PCB using a laser system, a circuit
board plotter, a multi-layer press, and a galvanic through-hole plating system.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System
e 1 x Base material FR4 e 1 setoftools for ProtoMat e ProtoLaser U4/S4/R4
229 mm x 305 mm x e  Convection oven e MultiPress S
1 mm, 18/18 um (order code: 115877) e ProtoMat S or E
copper-clad e LPKF Cleaner
: e Contac S4
(order code: 119574) (order code: 115891)
e 2 x Thin Laminate 104 ML Brush
0/5 um, 229 mm x rus
305 mm x 0.2 mm with ¢  Oil-free compressed air
protection foil e Tap water

(order code: 119571)

e 4 x Prepreg Type 2125,
200 mm x 275 mm x
0.1 mm
(order code: 119572)

The following steps are performed in this tutorial:

e Preparing the data in CircuitPro PM

e Preparing the core material and laminate materials (with ProtoMat)

e Preparing the data in CircuitPro PL

e  Structuring the core material (with ProtoLaser)

e Assembling and pressing the multi-layer stack (with MultiPress S)

e Drilling plated through holes into the multi-layer PCB (with ProtoMat)

e Galvanic through-hole plating the multi-layer PCB (with Contac S4)

e Structuring the outer layers of the multi-layer PCB (with ProtoLaser)

e Drilling unplated through holes and cutting out the multi-layer PCB (with ProtoMat)

B Preparing the data in CircuitPro PM

For detailed information on preparing the data in CircuitPro PM refer to chapter 2.2.

1. Inthe tab Templates of the dialog New document, select the template:
PM_PL_4Layer_GalvanicTHP_MultiPressS.cbf.

2. Click on File > Import or on &i.

3. Navigate to the folder that contains the data you wish to import. The example data
used for this tutorial are located in the folder:
C:\Program Files (x86)\LPKF Laser & Electronics\
LPKF CircuitPro PM\Example Data\UseCase Multilayer

4. Select the files you wish to import. In this example:
Tutor_MultiLayer_4 Lagen.BOA, Tutor_MultiLayer_4_Lagen.BOT,
Tutor_MultiLayer 4 Lagen.DRL, Tutor_MultiLayer_4 Lagen.LY2,
Tutor_MultiLayer_4 Lagen.LY3 and Tutor_MultiLayer_4 Lagen.TOP.

5. Click on [Open].
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O The data are automatically assigned to the correct layers and the following dialog
is displayed:

40.
37.643 x 67.958 mm

erX v | Tutor_MukiLayer_4_Lagen.LY 38.43 x 73.381 mm

erX v | Tutor_Mukiayer_4_Lagen.LY 38.43 x 73.381 mm

36.467 X 70.166 mm

2 Adjust drill files

Add File Remove Run ATE [ — Cancel

Fig. 179: Dialog Import | Assigned layers
6. Assign the holes to the layer DrillPlated (in the Layer/Template column).

7. Click on [OK].
O The imported data is displayed in the CAM view:

s9
BASE MATGRIAL

Fig. 180: CAM view multi-layer PCB

Multi-layer templates already include fiducials, register holes, working area frames
etc., which are needed for precise layer assembly in the press mold.
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O Qe

10.

Press and hold the key and click on all holes that are not to be plated.
The selected holes are highlighted.
Right-click on the layout and under Assign objects to layer select DrillUnplated.

An additional layer is created automatically. Holes that are not to be plated are
assigned to the layer DrillUnplated.

If desired, multiply the layout (in this example the layout is not multiplied).

The layout has to be within the working area and prepreg material frame. It is
preferable to move it to the center.

11.
O
12.
13.
O
14.
O
15.

16.

17.
O
18.
O
19.

|

Select the layout.

The layout is highlighted in gray.

Click on +p.

Using the left mouse button, drag and drop the layout to the desired location.
The layout has been moved.

Click on Toolpath > Technology Dialog... or on §f/.

The dialog Technology Dialog is displayed.

Click on the tab Contour routing and select Edge gaps using the arrow buttons.
This is usually the preferred method of contour routing.

Click on the tab Pockets and deactivate the check box Process, since there are no
pockets in this project.

Click on [Start].

The Computation results are displayed in a dialog.
Click on [Close].

The toolpaths have been calculated.

Save the file.

The data have been prepared in CircuitPro PM.
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1.
2.
3.

|

Preparing the core material and laminate materials (with ProtoMat)

Load the tool magazine and assign the tools to positions.
Click on Machining > Process all or on [

Perform the following phases with the core material:

— MountMaterial

— MaterialSettings

— Placement

The phases DrillFiducial and PrepareCore are performed.

When the message Processing Phase: DismountMaterial is displayed, remove the
core material from the system and click on [OK].

Rinse the core material with tap water and dry it with compressed air.
Perform the following phases with the first laminate:

— MountLaminate

— MaterialSettings_1

— Placement_1

The PrepareLaminateBottom phase is performed.

When the message Processing Phase: DismountMaterial_1 is displayed, remove
the first laminate from the system and click on [OK].

Perform the following phases with the second laminate:
— MountLaminate_1

— MaterialSettings_2

— Placement_2

The PrepareLaminateTop phase is performed.

When the message Processing Phase: ProtoLaserStructuring is displayed,
remove the second laminate from the system and click on [Cancel] to temporarily
stop the process.

The core material and laminate materials have been prepared.

For detailed information on ProtoMat phases refer to the how-to guides of ProtoMat.
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B Preparing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.2.

Switch to the user guidance step New.
Click on [Open project...].
The dialog Open is displayed.

Only .cbf files are displayed.

Select the appropriate file and click on [Open].
The dialog Upgrade project is displayed.
Perform the following steps:

egoeoOg>epgd~

— Select 4-layer-Multilayer from the drop-down list.

Navigate to the folder that contains the file you previously saved in CircuitPro PM.
Select CBF document (*.cbf) from the drop-down list.

— Select your laser system from the drop-down list (in this example PL U4).

— Activate the check box Supported by ProtoMat.

— Select the template 4 Layers, ProtoLaser U4, ProtoMat, galvanic through-hole

plating, MultiPress S.

O The dialog Upgrade project changes as follows:

Upgrade project | x|

The file C:\Users\User name\Desktop\Double-sided PCB.cbf contains old

! format data and requires to be upgraded. Choose a template for the upgrade.

IPL u4 v

| 4-layer-Multilayer v | Supported by ProtoMat

LPKF templates

4 lavers Protolacer U4 ProtoMat galvanic through-hole plating

| 4 Layers, ProtoLaser U4, ProtoMat, galvanic through-hole plating, MultiPress S I

4 Layers, ProtoLaser U4, ProtoMat, ProConduct

4 Layers, ProtoLaser U4, ProtoMat, ProConduct, MultiPress S

4 Layers, ProtoLaser U4, ProtoMat, galvanic through-hole plating, MultiPress S, blind-b...
4 Layers, ProtoLaser U4, ProtoMat E44, galvanic through-hole plating, MultiPress §

4 Layers, ProtoLaser U4, ProtoMat E44, ProConduct, MultiPress S

[¥] Ignore fiducial and information layers

Upgrade Close

Fig. 181: Upgrade selected

7. Click on [Upgrade] or double-click on the template.

O The user guidance step Material is displayed.
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8. Select the material LPKF 4-Layer_Galvanic.

v LPKF 4-Layer_Galvanic
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_|S«
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_M
4 layer multilayer

LPKF 4-Layer_ProConduct
4 layer multilayer

Fig. 182: Material selection

9. Click on [Select material] or double-click on the material.

O The layout of the opened project is displayed in the user guidance step Layout.
10. Switch to the user guidance step Toolpaths.

New Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
v / P

Layer v || @ Precut

Fig. 183: Opened project
11. Click on [Compute toolpaths] or on ZZ.
O The following dialog is displayed:

Computing toolpaths =1

Scan fields sets “[Core] Structure Layer 3 scan field set”, "[Core] Structure
Layer 2 scan field set”, “[Top-Bot] Bottom Side scan field set”, “[Top-Bot] Top
Side scan field set” have no scan fields.

They will be computed automatically.

Continue Cancel

Fig. 184: Dialog Computing toolpaths

12. Click on [Continue].

O The toolpaths are being calculated. The message Computation results is
displayed.

13. Check the computation results for any possible warnings or errors and make
corrections, if needed.

14. Click on [Close].
15. Save your project.

V] The data have been prepared in CircuitPro PL.
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B Structuring the core material (with ProtoLaser)

1. Switch to the user guidance step Processing.

Processing

A Step size

«@») Cosomm]

o 4

« [0
» (s | 4

z 0.000 mm

X= 34687 mm Y= 94843mm 0 = FR4 1 mm 18/18um

>
Fig. 185: User guidance step Processing
2. Click on » or click on [Start production].
O The following message is displayed:

Processing phase: Custom instruction [ x|
o Drill fiducials and reference holes on ProtoMat

[ oK fll Cancel l

Fig. 186: Message Processing phase: Custom instruction

3. Click on [OK].
O The following message is displayed:

Processing phase: Mount core = ©

o Mount the core material onto the machine's processing area.

| oK !l Cancel |

Fig. 187: Message Processing phase: Mount core

4. Place the core material with the Bottom side (Layer3) facing upwards in the
center of the processing table.
Ensure that the positioning holes are located in the right rear corner.

5. Click on &,

The core material is fastened onto the processing table by vacuum.

6. Click on [OK].

O
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O The dialog Placement is displayed:
Placement = EN

Material Processing data
Click into the processing area to move the active head to the associated

position. Use the buttons to set the left front and right rear corner of the
material.

Width 305mm | Length 229 mm Set default size
Use a caliper to measure the material thickness

Material thickness 1.036 mm Measure matenial thickness

OK Cancel

Fig. 188: Dialog Placement

7. Move the dialog Placement to get a better overview.
8. Click on the tab Processing data.
9. Place the processing data.

The location of the layout must match the location of the core material and
fiducials on the processing table.

For detailed information on project placement according to fiducial positions refer to
chapter 1.1.

10. After project placement is complete click on [OK].

O The laser system reads the fiducials on the Bottom side of the core material
(Layer3).

For detailed information on fiducial recognition refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

11. Click on [Resume].
O Structuring the Bottom side of the core material (Layer3) is started.

12. When the message Processing phase: Flip material is displayed, turn the core
material over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
O The dialog Placement is displayed.

13. Place the processing data matching the location of the core material and fiducials
on the processing table.

14. When project placement is complete, click on [OK].
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O The laser system reads the fiducials on the Top side of the core material (Layer2).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.

15. Click on [Resume].

O Structuring the Top side of the core material (Layer2) is started.
The following message is displayed:

Processing phase: Press all layers - © El

0 Press all layers

0K Cancel

Fig. 189: Message Processing phase: Press all layers

16. Click on [Cancel] to temporarily stop the process.

17. Remove the core material from the system.

18. Spray the core material with LPKF Cleaner and use a brush to clean it.
19. Rinse the core material with tap water and dry it with compressed air.

|Z[ The core material has been structured.

B Assembling and pressing the multi-layer stack (with MultiPress S)
For detailed information on assembling and pressing the multi-layer stack refer to
chapter 1.6.

1. Start the pre-heating process of the MultiPress S.
2. Prepare the materials.

Dry the materials in a convection oven at 100 °C (212 °F) for 30 minutes before
assembling them in the press mold. Do not dry the prepreg material.

3. Assemble the multi-layer stack in the press mold.
4. Press the multi-layer stack.

V] The multi-layer stack has been assembled and pressed.
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B Drilling plated through holes into the multi-layer PCB (with ProtoMat)

Open the *.cbf file you previously saved in CircuitPro PM.
Switch to the pane Processing.

Select MountMaterialTop from the drop-down list and click on g.
The message Processing Phase: MountMaterialTop is displayed.

Place the multi-layer PCB onto the system’s processing table with the Top side
(TopLayer) facing upwards and fasten it using adhesive tape.

Ensure that the positioning holes are located in the right front corner.
5. Perform the following phases:

— MaterialSettings_3

— Placement_3

pAOwebd-

O The phases ReadFiducialsTop, MarkingDrills and DrillingPlated are performed.

6. When the message Processing Phase: ThroughHolePlating is displayed, remove
the multi-layer PCB from the system and click on [Cancel] to temporarily stop the
process.

V] The plated through holes have been drilled into the multi-layer PCB.

For detailed information on ProtoMat phases refer to the how-to guides of ProtoMat.

B Galvanic through-hole plating the multi-layer PCB (with Contac S4)

1. Switch on the system.
2. Select a profile.

The recommended total copper thickness after through-hole plating is 30 pm to
35 ym.

Start the process.

Prepare the multi-layer PCB for through-hole plating.
Clean the multi-layer PCB.

Condition the multi-layer PCB.

Activate the multi-layer PCB.

Clean the holes with LPKF ViaCleaner.

9. Copper-plate the multi-layer PCB.

10. Switch off the system.

© NGk~

V] The multi-layer PCB has been galvanically through-hole plated.

For detailed information on galvanic through-hole plating, refer to the user manual of
Contac S4.

149/274



Producing multi-layer PCBs ProtoLaser U4/S4/R4

B Structuring the outer layers of the multi-layer PCB (with ProtoLaser)

Open the *cp2d file you previously saved in CircuitPro PL.

The opened project is displayed in the user guidance step Layout.
Switch to the user guidance step Processing.

In the pane Workflow setup expand the group Processing.
Right-click on [Top-Bot] Bottom Side and select Process from here.

Mo N[O

Workflow setup a

' Material composition

b Layout

b Scan fields

b Tools

> Workflow

> Toolpaths

4 Processing
P 1. [Core] Structure Layer 3
b 2. [Core] Structure Layer 2
b 3. [Top-Bot] Galvanic THP
[ 4. [Top-Bot] Bottom Side

<Process selected>

Process from here

Fig. 190: Context menu Process from here

5. When the message Processing phase: Mount material bottom is displayed, place
the multi-layer PCB with the Bottom side (BottomLayer) facing upwards onto the
processing table.

Ensure that the positioning holes are located in the right rear corner.
Click on &,

The multi-layer PCB is fastened to the processing table by vacuum.
Click on [OK].

The following dialog is displayed:

Oo~NYQgoe

Copper thickness - o IEl

Enter the copper thickness: gl

{ OK Cancel

Fig. 191: Dialog Copper thickness
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8. Enter the total copper thickness after galvanic through-hole plating into the input
field.

You can determine the total copper thickness by performing one of the following
steps:
— Calculate the copper thickness from the copper deposition rate in Contac S4
(approx. 0.15 pm/min).

— Measure the copper thickness with the ProtoMat S104.

9. Click on [OK].

O The dialog Placement is displayed.

10. Move the dialog Placement to get a better overview.
11. Click on the tab Processing data.

12. Place the processing data. The location of the layout must match the location of
the multi-layer PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

13. After project placement is complete click on [OK].
O The laser system reads the fiducials on the Bottom side (BottomLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

14. Click on [Resume].
O Structuring the Bottom side (BottomLayer) is started.

15. When the message Processing phase: Flip material is displayed, turn the
multi-layer PCB over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
O The dialog Placement is displayed.

16. Place the processing data matching the location of the multi-layer PCB and
fiducials on the processing table.

17. When project placement is complete, click on [OK].
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O The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
18. Click on [Resume].
O Structuring the Top side (TopLayer) is started.

The following message is displayed:

Processing phase: Process drillingonaPr.. - © [ x |
0 Process drilling on a ProtoMat

0K Cancel

Fig. 192: Message Processing phase: Process drilling on a ProtoMat

19. Click on [Cancel].

20. Remove the multi-layer PCB from the system.

21. Spray the multi-layer PCB with LPKF Cleaner and use a brush to clean it.
22. Rinse the multi-layer PCB with tap water and dry it with compressed air.

V] The outer layers of the multi-layer PCB have been structured.

[ | Drilling unplated through holes and cutting out the multi-layer PCB
(with ProtoMat)

Open the *.cbf file you previously saved in CircuitPro PM.

Switch to the pane Processing.

Select MountMaterialTop_1 from the drop-down list and click on 7.
The message Processing Phase: MountMaterialTop_1 is displayed.

Place the multi-layer PCB onto the system’s processing table with the Top side
(TopLayer) facing upwards and fasten it using adhesive tape.

Ensure that the positioning holes are located in the right front corner.
5. Perform the following phases:

— MaterialSettings_4

— Placement_4

POwDd-~

O The phases ReadFiducialsTop_1, DrillingUnplated and ContourRouting are
performed.

6. When the message Process finished is displayed, remove the multi-layer PCB
from the system.

V] The unplated through holes have been drilled and the multi-layer PCB has been
cut out.

For detailed information on ProtoMat phases refer to the how-to guides of ProtoMat.

The multi-layer PCB production is finished.
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3.3

How to produce a multi-layer PCB with non-galvanic
through-hole plating

This chapter describes how to create a 4-layer PCB using a laser system, a circuit
board plotter, a multi-layer press, and a non-galvanic through-hole plating system.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System
e 1 x Base material FR4 e 1 setoftools for ProtoMat e ProtoLaser U4/S4/R4
229 mm x 305 mm x e  Convection oven e MultiPress S
1 mm, 1?/1’8 Hm (order code: 115877) e ProtoMat S or E
copper-cia . e LPKF Cleaner e ProConduct
(order code: 119574) (order code: 115891)
e 2 x Thin Laminate 104 ML Brush
0/18 pm, 229 mm x rus
305 mm x 0.2 mm ¢  Oil-free compressed air
(order code: 119818) e Tap water

4 x Prepreg Type 2125,
200 mm x 275 mm x
0.1 mm

(order code: 119572)

The following steps are performed in this tutorial:

Preparing the data in CircuitPro PM

Preparing the core material and laminate materials (with ProtoMat)

Preparing the data in CircuitPro PL

Structuring the core material (with ProtoLaser)

Assembling and pressing the multi-layer stack (with MultiPress S)

Structuring the outer layers of the multi-layer PCB (with ProtoLaser)

Drilling unplated through holes and cutting out the multi-layer PCB (with ProtoMat)
Drilling plated through holes into the multi-layer PCB (with ProtoMat)

Plating through holes (with ProConduct)

| Preparing the data in CircuitPro PM

For detailed information on preparing the data in CircuitPro PM refer to chapter 2.2.

In the tab Templates of the dialog New document, select the template:
PM_PL_4Layer ProConduct_MultiPressS.cbf.

Click on File > Import or on 4.

Navigate to the folder that contains the data you wish to import. The example data
used for this tutorial are located in the folder:

C:\Program Files (x86)\LPKF Laser & Electronics\

LPKF CircuitPro PM\Example Data\UseCase Multilayer
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4. Select the files you wish to import. In this example:
Tutor_MultiLayer 4 Lagen.BOA, Tutor_MultiLayer_4 Lagen.BOT,
Tutor_MultiLayer 4 Lagen.DRL, Tutor_MultiLayer_4 Lagen.LY2,
Tutor_MultiLayer 4 Lagen.LY3 and Tutor_MultiLayer_4 Lagen.TOP.

5. Click on [Open].

O The data are automatically assigned to the correct layers and the following dialog
is displayed:

Add File Remove

Fig. 193: Dialog Import | Assigned layers

6. Assign the holes to the layer DrillPlated (in the Layer/Template column).
7. Click on [OK].

O The imported data is displayed in the CAM view:

Fig. 194: CAM view multi-layer PCB

Multi-layer templates already include fiducials, register holes, working area frames
etc., which are needed for precise layer assembly in the press mold.
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Press and hold the key and click on all holes that are not to be plated.
The selected holes are highlighted.
Right-click on the layout and under Assign objects to layer select DrillUnplated.

An additional layer is created automatically. Holes that are not to be plated are
assigned to the layer DrillUnplated.

10. If desired, multiply the layout (in this example the layout is not multiplied).

O Qe

The layout has to be within the multi-layer working area and prepreg material frame. It
is preferable to move it to the center.

11. Select the layout.

O The layout is highlighted in gray.

12. Click on .

13. Using the left mouse button, drag and drop the layout to the desired location.
OO0 The layout has been moved.

14. Click on Toolpath > Technology Dialog... or on §j}.

O The dialog Technology Dialog is displayed.

15. Click on the tab Contour routing and select Edge gaps using the arrow buttons.
This is usually the preferred method of contour routing.

16. Click on the tab Pockets and deactivate the check box Process, since there are no
pockets in this project.

17. Click on [Start].

O The Computation results are displayed in a dialog.
18. Click on [Close].

O The toolpaths have been calculated.

19. Save the file.

[Vl The data have been prepared in CircuitPro PM.
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B Preparing the core material and laminate materials (with ProtoMat)

1. Load the tool magazine and assign the tools to positions.
2. Click on Machining > Process all or on [Jp>.
3. Perform the following phases with the core material:

— MountMaterial

— MaterialSettings

— Placement

O The phases DrillFiducial and PrepareCore are performed.

4. When the message Processing Phase: DismountMaterial is displayed, remove the
core material from the system and click on [OK].

5. Rinse the core material with tap water and dry it with compressed air.
6. Perform the following phases with the first laminate:

— MountLaminate

— MaterialSettings_1

— Placement_1

O The PrepareLaminateBottom phase is performed.

7. When the message Processing Phase: DismountMaterial_1 is displayed, remove
the first laminate from the system and click on [OK].

8. Perform the following phases with the second laminate:
— MountLaminate_1
— MaterialSettings_2
— Placement_2

O The PrepareLaminateTop phase is performed.

9. When the message Processing Phase: ProtoLaserStructuring is displayed,
remove the second laminate from the system and click on [Cancel] to temporarily
stop the process.

[Vl The core material and laminate materials have been prepared.

For detailed information on ProtoMat phases refer to the how-to guides of ProtoMat.

156/274 LPKF Laser & Electronics d.o.o. | V. 4.0



ProtoLaser U4/S4/R4 Producing multi-layer PCBs

B Preparing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.2.

Switch to the user guidance step New.

Click on [Open project...].

The dialog Open is displayed.

Navigate to the folder that contains the file you previously saved in CircuitPro PM.
Select CBF document (*.cbf) from the drop-down list.

Only .cbf files are displayed.

Select the appropriate file and click on [Open].

The dialog Upgrade project is displayed.

Perform the following steps:

— Select 4-layer-Multilayer from the drop-down list.

— Select your laser system from the drop-down list (in this example PL S4).
— Activate the check box Supported by ProtoMat.

— Select the template 4 Layers, ProtoLaser S4, ProtoMat, ProConduct,
MultiPress S.

egoeoOg>epgd~

O The dialog Upgrade project changes as follows:

Upgrade project Ex

The file C:\Users\User name\Desktop\Multi-layer PCB_PL.cbf contains old
! format data and requires to be upgraded. Choose a template for the upgrade.

| 4-layer-Multilayer T" PLS4 V]

LPKF templates

| Supported by ProtoMat

4 Layers, ProtoLaser S4, ProtoMat, galvanic through-hole plating

4 Layers, ProtoLaser $4, ProtoMat, galvanic through-hole plating, MultiPress S

4 Lavers Protolaser S4 ProtoMat ProCondyct

4 Layers, ProtolLaser S4, ProtoMat, ProConduct, MultiPress S

4 Layers, ProtoLaser $4, ProtoMat E44, galvanic through-hole plating, MultiPress S
4 Layers, Protolaser $4, ProtoMat E44, ProConduct, MultiPress S

| Ignore fiducial and information layers

Upgrade Clase

Fig. 195: Upgrade selected
7. Click on [Upgrade] or double-click on the template.
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O The user guidance step Material is displayed.
8. Select the material LPKF 4-Layer_ProConduct.

LPKF 4-Layer_Galvanic
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_IS
4 layer multilayer

N
[}

fa

LPKF 4-Layer_Galvanic_Blind-Buried vias_M| a8
4 layer multilayer

Fig. 196: Material selection

9. Click on [Select material] or double-click on the material.

O The layout of the opened project is displayed in the user guidance step Layout.

10. Switch to the user guidance step Toolpaths.

11. Click on [Compute toolpaths] or on ZZ.

O The dialog Computing toolpaths is displayed:

12. Click on [Continue].

O The toolpaths are being calculated. The message Computation results is
displayed.

13. Check the computation results for any possible warnings or errors and make
corrections, if needed.

14. Click on [Close].

15. Save your project.

[Vl The data have been prepared in CircuitPro PL.

B Structuring the core material (with ProtoLaser)

1. Switch to the user guidance step Processing.

Processing

A Stepsize

«@») o]

v

Step size
@ i)

« [3mm |
y [rommn | 4

z 0.000 mm

belsd -

el
[t}

V)

X= 34687 mm Y= 94843mm 0 = FR4 1 mm 18/18um

>

Fig. 197: User guidance step Processing

2. Click on p» or click on [Start production].
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O The following message is displayed:

Processing phase: Custom instruction =

o Drill fiducials and reference holes on ProtoMat

[ OK i Cancel

Fig. 198: Message Processing phase: Custom instruction

3. Click on [OK].
O The following message is displayed:

Processing phase: Mountcore - U =

0 Mount the core material onto the machine's processing area.

Cancel

Fig. 199: Message Processing phase: Mount core

4. Place the core material with the Bottom side (Layer3) facing upwards in the
center of the processing table.

Ensure that the positioning holes are located in the right rear corner.

Click on &,

The core material is fastened onto the processing table by vacuum.

Click on [OK].

The dialog Placement is displayed:
Placement - 0 IEN

[

Material Processing data

Click into the processing area to move the active head to the associated
position. Use the buttons to set the left front and right rear corner of the
material.

.
L )

x  000.5mm x 3055 mm

y 018.0mm y 247.0mm

Width 305mm | Length | 229mm Set default size

Use a caliper to measure the material thickness

Material thickness 1.036 mm Measure material thickness

1 OK | Cancel

Fig. 200: Dialog Placement

7. Move the dialog Placement to get a better overview.
8. Click on the tab Processing data.

9. Place the processing data.

The location of the layout must match the location of the core material and
fiducials on the processing table.

For detailed information on project placement according to fiducial positions refer to
chapter 1.1.

10. After project placement is complete click on [OK].
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O

The laser system reads the fiducials on the Bottom side of the core material
(Layer3).

For detailed information on fiducial recognition refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.5.

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter .

11.
O
12.

Click on [Resume].
Structuring the Bottom side of the core material (Layer3) is started.

When the message Processing phase: Flip material is displayed, turn the core
material over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
The dialog Placement is displayed.

. Place the processing data matching the location of the core material and fiducials

on the processing table.

. When project placement is complete, click on [OK].

The laser system reads the fiducials on the Top side of the core material (Layer2).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.

. Click on [Resume].

Structuring the Top side of the core material (Layer2) is started.
The following message is displayed:

Processing phase: Press all layers = | x|

0 Press all layers

0K Cancel

Fig.

16.
17.
18.
19.

|

201: Message Processing phase: Press all layers

Click on [Cancel] to temporarily stop the process.

Remove the core material from the system.

Spray the core material with LPKF Cleaner and use a brush to clean it.
Rinse the core material with tap water and dry it with compressed air.

The core material has been structured.

LPKF Laser & Electronics d.o.o. | V. 4.0



ProtoLaser U4/S4/R4 Producing multi-layer PCBs

B Assembling and pressing the multi-layer stack (with MultiPress S)

For detailed information on assembling and pressing the multi-layer stack refer to
chapter 1.6.

1. Start the pre-heating process of the MultiPress S.
2. Prepare the materials.

Dry the materials in a convection oven at 100 °C (212 °F) for 30 minutes before
assembling them in the press mold. Do not dry the prepreg material.

Assemble the multi-layer stack in the press mold.
Press the multi-layer stack.

K & @

The multi-layer stack has been assembled and pressed.

Structuring the outer layers of the multi-layer PCB (with ProtoLaser)

Open the *cp2d file you previously saved in CircuitPro PL.

The opened project is displayed in the user guidance step Layout.
Switch to the user guidance step Processing.

In the pane Workflow setup expand the group Processing.
Right-click on [Top-Bot] Bottom Side and select Process from here.

ro N0

Workflow setup o

> Material composition
> Layout
 Scan fields
> Tools
> Workflow
> Toolpaths
4 Processing
b 1. [Core] Structure Layer 3
2. [Core] Structure Layer 2
P 3. [Top-Bot] Pressing
I 4. [Top-Bot] Bottom Side

5. [T¢ Check tool settings
b 6. [Tc

<Process selected>

Process from here

Fig. 202: Context menu Process from here

5. When the message Processing phase: Mount material bottom is displayed, place
the multi-layer PCB with the Bottom side (BottomLayer) facing upwards onto the
processing table.

Ensure that the positioning holes are located in the right rear corner.
6. Click on &,
O The multi-layer PCB is fastened to the processing table by vacuum.
7. Click on [OK].
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O The dialog Placement is displayed.
8. Move the dialog Placement to get a better overview.
9. Click on the tab Processing data.

10. Place the processing data. The location of the layout must match the location of
the multi-layer PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

11. After project placement is complete click on [OK].
O The laser system reads the fiducials on the Bottom side (BottomLayer).
For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.
In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

12. Click on [Resume].
O Structuring the Bottom side (BottomLayer) is started.

13. When the message Processing phase: Flip material is displayed, turn the
multi-layer PCB over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
O The dialog Placement is displayed.

14. Place the processing data matching the location of the multi-layer PCB and
fiducials on the processing table.

15. When project placement is complete, click on [OK].
O The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
16. Click on [Resume].
O Structuring the Top side (TopLayer) is started.

The message Processing phase: Process drilling on a ProtoMat is displayed.
17. Click on [Cancel].
18. Remove the multi-layer PCB from the system.
19. Spray the multi-layer PCB with LPKF Cleaner and use a brush to clean it.
20. Rinse the multi-layer PCB with tap water and dry it with compressed air.

V] The outer layers of the multi-layer PCB have been structured.
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Drilling unplated through holes and cutting out the multi-layer PCB (with
ProtoMat)

Open the *.cbf file you previously saved in CircuitPro PM.

Switch to the pane Processing.

Select MountMaterialTop from the drop-down list and click on 4.

The message Processing Phase: MountMaterialTop is displayed.

Place the multi-layer PCB onto the system’s processing table with the Top side
(TopLayer) facing upwards and fasten it using adhesive tape.

Ensure that the positioning holes are located in the right front corner.
Perform the following phases:

— MaterialSettings_3

— Placement_3

The phases ReadFiducialsTop, MarkingDrills, DrillingUnplated and
ContourRouting are performed.

When the message Processing Phase: DismountMaterial_2 is displayed, remove
the multi-layer PCB from the system and click on [OK].

Rinse the multi-layer PCB with tap water and dry it using compressed air.

The unplated through holes have been drilled and the multi-layer PCB has been
cut out.

The multi-layer PCB must remain attached to the original material. Do not break
or cut the breakout tabs yet.

O

Drilling plated through holes into the multi-layer PCB (with ProtoMat)

When the message Processing Phase: ApplyProtectionFilm is displayed, apply the
protective film onto both sides of the multi-layer PCB and click on [OK].

The message Processing Phase: MountMaterialTop_1 is displayed.

Place the multi-layer PCB with the Top side (TopLayer) facing upwards onto the
system’s processing table, fasten it with adhesive tape and click on [OK].

Ensure that the positioning holes are located in the right front corner.
Perform the Placement_4 phase.
The phases ReadFiducialsTop_1 and DrillingPlated are performed.

When the message Processing Phase: DismountMaterial_3 is displayed, remove
the multi-layer PCB from the system and check it for burrs and residual material
within the holes.

Check whether the fiducials are covered by the protective film and expose them if
necessary.

M The plated through holes have been drilled into the multi-layer PCB.

V. 4.0 | LPKF Laser & Electronics d.o.o. 163/274



Producing multi-layer PCBs ProtoLaser U4/S4/R4

164/274

oD~

10.

11.
12.

13.
14.

|

Plating through holes (with ProConduct)

Place the mat onto the vacuum table (ProtoMat mounted or standalone).
Place the multi-layer PCB onto the mat.
Apply the ProConduct paste along the edge of the multi-layer PCB.

Spread the paste on the whole surface of the multi-layer PCB (do not spread over
the fiducials).

Turn on the extraction system on the highest setting and wait for at least
30 seconds.

Spread the paste remaining on the multi-layer PCB surface with the vacuum
turned on.

Switch off the extraction system.
Turn the multi-layer PCB over and repeat the steps 1 to 7 on the other side.

Slowly peel off the protective film at an angle of 90° from both sides of the multi-
layer PCB.

Place the multi-layer PCB horizontally into the convection oven for 30 minutes
(160 °C / 320 °F).
Remove the multi-layer PCB and let it cool down to ambient temperature.

Spray the multi-layer PCB with LPKF Cleaner and use a brush to clean the
multi-layer PCB.

Rinse the multi-layer PCB with tap water and dry it with compressed air.
Cut out or break out the multi-layer PCB from the board.

The through holes have been plated.

For detailed information on non-galvanic through-hole plating refer to the process
description of ProConduct.

The multi-layer PCB production is finished.
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3.4 How to produce a multi-layer PCB with blind vias and buried
vias
This chapter describes how to create a 4-layer PCB with blind vias and buried vias

using a laser system, a circuit board plotter, a multi-layer press, and a galvanic
through-hole plating system.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System

e 1 x Base material IS400 e 1 setoftools for ProtoMat e ProtoLaser U4/S4/R4
235 mm x 305 mm x o Spiral Drill Blind viafor e MultiPress S
0.46 mm, 18/18 um ProtoMat 1/8”, 38 mm, e ProtoMat S or E
copper-clad d=0.20 mm
(order code 10092752) (order code 10099689) ~ *  Contac S4

* 2 x Copper foil 0/5 um, e  Convection oven
212 mm x 282 mm x (order code 115877)

0.2 mm with carrier foil
(order code 10097444)

e 2 x Prepreg 1S400, type

e LPKF Cleaner
(order code 115891)

1080, 205 mm x 275 mm Brush
x 0.1 mm e Portable hand-held
(order code 10092750) microscope

e Oil-free compressed air
e Tap water

The copper foil consists of a copper layer and the carrier foil that is attached to the
copper layer. The side with the copper layer has a darker color tone, the side with the
carrier foil has a lighter color tone. It is important to know the difference of both sides.
The following figure shows both sides of the copper foil.

1  Copper layer 2  Carrier foil

The following steps are performed in this tutorial:

e Preparing the data in CircuitPro PM

e Drilling buried vias into the core material (with ProtoMat)

e Galvanic through-hole plating the core material (with Contac S4)

e Preparing the data in CircuitPro PL

e  Structuring the core material (with ProtoLaser)

e Assembling and pressing the multi-layer stack (with MultiPress S)

e Drilling plated through holes into the multi-layer PCB (with ProtoMat)
e Drilling blind vias into the multi-layer PCB (with ProtoLaser)
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e Galvanic through-hole plating the multi-layer PCB (with Contac S4)
e Structuring the outer layers of the multi-layer PCB (with ProtoLaser)
e Drilling unplated through holes and cutting out the multi-layer PCB (with ProtoMat)

It is essential that you read the design guidelines described in chapter 1.8 before
starting this tutorial.

B Preparing the data in CircuitPro PM

For detailed information on preparing the data in CircuitPro PM refer to chapter 2.2.

1. In the tab Templates of the dialog New document, select the template:
PM_PL_4Layer_GalvanicTHP_MultiPressS_Blind (IS400).cbf.

2. Click on File > Import or on 8.
3. Navigate to the folder that contains the data you want to import.
4. Select the files you want to import and click on [Open].

If you are not sure which files to select, then select all of them. You will see the
preview of the files later and you can deselect those you do not need.

O The following dialog is displayed:

Import B%
Import _Fie Name Format __Aperture/Tool Lst Layer/ Temphte Sze/Format
4L_BindBuriedVa.80T Gerberx [ Botape B 61.401 x 39.502
& |41_sindeuredva.di2 GerberX |+ | 4L_BindBuriedVia.d12 v | Bind va (Top-L2) +160.599 x 39.101 mm
B |41 BindBuriedva.di4 GerberX |~ | 4L_BindBuniedVa.d14 + | Dripated ~|60.701 x 39.202 mm
|41 BindBuriedva.d23 GerberX |+ | 4L_BindBuriedva.d23 + | Buried va (L243) ~ |60.701 x 39.202 mm
B |4t Bindunedva.d4 GerberX v | 4L_BindBuriedVa.d34 v | 8ind va (Bot13) ~60.599 x 39.101 mm
%] 4L_BindBuredVa.LY2 GerberX v | 4L_BindBunedVa.LY2 v | Layer2 ~ |70 x 45.001 mm
B |41 8indBuredva.Lv3 GerberX v | 4L_BindBuriedva.L Y3 v | ayes ~ 70 x 45.001 mm
2DView  AperturesfTools  TextView = MessageView
Size 61,401 x 39.502 mm
Unit
Values
Decimal |
Digitsm.
O Ready
g S -

Fig. 203: Dialog Import | Assigned layers

5. Assign the data to the corresponding layers (in the Layer/Template column). Pay
special attention to correct assignment of drill files, since multiple drill layers are
used in this process.

If the drop-down lists in the Layer/Template column cannot be activated, proceed as
follows:
—  Click on the sub-tab Options (on the right side of the dialog Import).

— Deactivate Use layer name.
— Activate Apply to all Gerber files.

6. Click on [OK].
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O The imported data are displayed in the CAM view:

4 Layer s

Fig. 204: CAM view multi-layer PCB with blind vias and buried vias

7. If desired, multiply the layout (in this example the layout is not multiplied).
8. Select the layout.

O The layout is highlighted in gray.

9. Click on .
10. Keep the left mouse button pressed to drag and drop the layout to the desired
location.

O The layout has been moved.

11. Click on Toolpath > Technology Dialog... or on §}.
O The dialog Technology Dialog is displayed.

12. Click on [Start].

O The Computation results are displayed in a dialog.
13. Click on [Close].

O The toolpaths have been calculated.

14. Save the file.

[Vl The data have been prepared in CircuitPro PM.
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B Drilling buried vias into the core material (with ProtoMat)

1. Load the tool magazine and assign the tools to positions.

2. Click on Machining > Process all or on [Jp>.
3. Perform the following phases with the core material:

— MountCore
— MaterialSettings
— Placement

O The phases DrillFiducial, PrepareCore, Marking DrillBuriedVias (L2-L3) and
DrillBuriedVias (L2-L3) are performed.

4. When the message Processing Phase: ThroughHolePlating 1 is displayed,

remove the core material from the system and click on [Cancel] to temporarily stop
the process.

|Zl The buried vias have been drilled into the core material.

For detailed information on ProtoMat phases refer to the how-to guides of ProtoMat.

B Galvanic through-hole plating the core material (with Contac S4)

During and after galvanic plating, handle the core material with care. The core
material is thin and cracks in the copper barrels can occur, if it is bent too much.

1. Switch on the system.
2. Select a profile.

The recommended total copper thickness after through-hole plating is 30 pm to
35 pym.

Start the process.

Prepare the core material for through-hole plating.
Clean the core material.

Condition the core material.

Activate the core material.

Clean the holes with LPKF ViaCleaner.

9. Copper-plate the core material.

10. Switch off the system.

© NGk~

[Vl The core material has been galvanically through-hole plated.

For detailed information on galvanic through-hole plating, refer to the user manual of
Contac S4.
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B Preparing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.2.

Switch to the user guidance step New.

Click on [Open project...].

The dialog Open is displayed.

Navigate to the folder that contains the file you previously saved in CircuitPro PM.
Select CBF document (*.cbf) from the drop-down list.

Only .cbf files are displayed.

Select the appropriate file and click on [Open].

The dialog Upgrade project is displayed.

Perform the following steps:

— Select 4-layer-Multilayer from the drop-down list.

— Select your laser system from the drop-down list (in this example PL U4).
— Activate the check box Supported by ProtoMat.

— Select the template 4 Layers, ProtoLaser U4, ProtoMat, galvanic through-hole
plating, MultiPress S, blind-buried vias (1S400).

egoeoOg>epgd~

O The dialog Upgrade project changes as follows:

Upgrade project [ x |
The file C:\Users\jana.podlipnik\Desktop\BB.cbf contains old format data and
! requires to be upgraded. Choose a template for the upgrade
4-layer-Muktilayer ] IDK U4 [¥]|| 5 supported by Protomat

LPKF templates

4 Layers, ProtoLaser U4, ProtoMat, galvanic through-hole plating
4 Layers, ProtoLaser U4, ProtoMat, galvanic through-hole plating, MultiPress S
4 Layers, ProtoLaser U4, ProtoMat, ProConduct

4 Lavers Protolaser U4, ProtoMat, ProConduct MultiPress S

4 Layers, ProtolLaser U4, ProtoMat, galvanic through-hole plating, MultiPress S, blind-b...

4 Layers, ProtoLaser U4, ProtoMat E44, galvanic through-hole plating, MultiPress S
4 Layers, ProtolLaser U4, ProtoMat E44, ProConduct, MultiPress §

| Ignore fiducial and information layers

Upgrade Close

Fig. 205: Upgrade selected
7. Click on [Upgrade] or double-click on the template.
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O The user guidance step Material is displayed.
8. Select the material LPKF 4-Layer_Galvanic_Blind-Buried vias_1S400.

LPKF 4-Layer_Galvanic
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_IS«
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_M
4 layer multilayer

LPKF 4-Layer_ProConduct
4 layer multilayer

Fig. 206: Material selection

9. Click on [Select material] or double-click on the material.

O The layout of the opened project is displayed in the user guidance step Layout.
10. Switch to the user guidance step Toolpaths.

New  Material Import Layout Scan fields Tools Workflow Toolpaths = Processing Camera
I Structure Layer V] [®@ precut vl / P

Q&

4 Layer sind suos viss

< Viorkflow

Fig. 207: Opened project

11. Click on [Compute toolpaths] or on ZZ.
O The following dialog is displayed:

Computing toolpaths =1

Scan fields sets “[Core] Structure Layer 3 scan field set”, “[Core] Structure
Layer 2 scan field set”, “[Top-Bot] Bottom Side scan field set”, “[Top-Bot] Top
Side scan field set” have no scan fields.

They will be computed automatically.

Continue Cancel

Fig. 208: Dialog Computing toolpaths
12. Click on [Continue].

O The toolpaths are being calculated. The message Computation results is
displayed.

13. Check the computation results for any possible warnings or errors and make
corrections, if needed.

14. Click on [Close].
15. Save your project.

[Vl The data have been prepared in CircuitPro PL.
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B Structuring the core material (with ProtoLaser)

1. Switch to the user guidance step Processing.

Processing

+ AN Supize

) ¢ roAeL masneans " («@») Cosomm

& ¥/

q /‘\ Step size

o 050 mm |

o W B
o

4 T
x [ 165000 mm |
y [0o0mm | 4
+ [ oo |

X=  R967Imm Y=  244482mm o I 15400 0.46 mm 18/18pm
== N

Fig. 209: User guidance step Processing

2. Click on » or click on [Start production].
O The following message is displayed:

Processing phase: Custom instruction

0 Drill fiducials, reference holes and buried vias on ProtoMat

| oK 1 ’ Cancel

Fig. 210: Message Processing phase: Custom instruction
3. Click on [OK].

O When the message Processing phase: Galvanic through-hole plating is displayed,
click on [OK].

O When the message Processing phase: Mount material bottom is displayed, place
the core material with the Bottom side (Layer3) facing upwards in the center of
the processing table.

Ensure that the positioning holes are located in the right rear corner.
Click on &,

The core material is fastened onto the processing table by vacuum.
Click on [OK].

The following dialog is displayed:

L

Copper thickness - C

Enter the copper thickness:

I 0K l I Cancel

Fig. 211: Dialog Copper thickness

V. 4.0 | LPKF Laser & Electronics d.o.o. 171/274



Producing multi-layer PCBs

ProtoLaser U4/S4/R4

6. Enter the total copper thickness after galvanic through-hole plating into the input

field.

You can determine the total copper thickness by performing one of the following

steps:

— Calculate the copper thickness from the copper deposition rate in Contac S4

(approx. 0.15 pm/min).

— Measure the thickness with the ProtoMat S104.

7. Click on [OK].
O The dialog Placement is displayed:

Placement -

Material | Processing data

material.

= [ ]
x 000.5 mm x 3055 mm
y 018.0mm y 247.0mm
Width | 305mm | Length | 229mm Set default size
Use a caliper to measure the material thickness

Material thickness

Click into the processing area to move the active head to the associated
position. Use the buttons to set the left front and right rear corner of the

0.686 mm Measure matenal thickness

OK Cancel

172/274

Fig. 212: Dialog Placement

8. Move the dialog Placement to get a better overview.

9. Click on the tab Processing data.
10. Place the processing data.

The location of the layout must match the location of the core material and

fiducials on the processing table.

For detailed information on project placement according to fiducial positions refer to

chapter 1.1.

11. After project placement is complete, click on [OK].
O The laser system reads the fiducials on the Bottom side of the core material

(Layer3).

For detailed information on fiducial recognition refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

12. Click on [Resume].
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O Structuring the Bottom side of the core material (Layer3) is started.

13. When the message Processing phase: Flip material is displayed, turn the core
material over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
O The dialog Placement is displayed.

14. Place the processing data matching the location of the core material and fiducials
on the processing table.

15. When project placement is complete, click on [OK].
O The laser system reads the fiducials on the Top side of the core material (Layer2).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.

16. Click on [Resumel].

O Structuring the Top side of the core material (Layer2) is started.
The following message is displayed:

Processing phase: Press all layers - O | x|

0 Press all layers

0K Cancel

Fig. 213: Message Processing phase: Press all layers

17. Click on [Cancel] to temporarily stop the process.

18. Remove the core material from the system.

19. Spray the core material with LPKF Cleaner and use a brush to clean it.
20. Rinse the core material with tap water and dry it with compressed air.

|Zl The core material has been structured.
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B Assembling and pressing the multi-layer stack (with MultiPress S)

For detailed information on assembling and pressing the multi-layer stack refer to
chapter 1.6.

The materials are assembled in the press mold according to the following figure:

press mold

Top (Copper foil; 5 pm)

prepreg (1S400; type 1080; 90 pm)

Layer 2

core (1S400; 460 um, 18/18 ym;
galvanically plated)

Layer 3
prepreg (1S400; type 1080; 90 pm)

Bottom (Copper foil; 5 pm)

press mold

Fig. 214: Assembly of the materials in the press mold

Two outer positioning markers (1) and two inner positioning markers (2) on the core
material help you with the correct positioning of materials during the assembly in the
press mold.

Fig. 215: Positioning markers core material

1 Outer positioning marker (for copper foil) 2 Inner positioning marker (for prepreg
material)
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1. Start the pre-heating process of the MultiPress S.
2. Prepare the materials.

Dry the materials in a convection oven at 100 °C (212 °F) for 30 minutes before
assembling them in the press mold. Do not dry the prepreg material.

3. Assemble the lower part of the aluminum press mold, the press cushion and the
steel press sheet.

4. Place the copper foil with the carrier foil downwards at the center of the steel
press sheet.

Fig. 216: Copper foil on the lower steel press sheet

The copper foil is extremely thin and needs to be handled with care!

5. Place the prepreg material at the center of the copper foil.

Fig. 217: Prepreg material on the copper foil
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6. Place the core material on the dowel pins of the press mold.

Fig. 218: Core material on the dowel pins

7. Place the prepreg material on the core material.
Align it with the inner positioning markers (2).

Fig. 219: Prepreg material on the core material
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8. Place the copper foil on the prepreg material.
Align it with the outer positioning markers (1).

Fig. 220: Copper foil on the prepreg material

The copper foil is extremely thin and needs to be handled with care!

9. Assemble the steel press sheet, the press cushion and the upper part of the
aluminum press mold.

10. Select the profile IS400 (available in the firmware version 1.12).
11. Press the multi-layer stack.

M The multi-layer stack has been assembled and pressed.

Using sealing rings to assemble the multi-layer stack

You do not need to use sealing rings when producing a 4-layer PCB with blind vias
and buried vias.

When producing a 6-layer or an 8-layer PCB with blind vias and buried vias, you

need to use two sealing rings wherever 2 sheets of material are used
together — e.g. between two core materials (see page 56).
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B Drilling plated through holes into the multi-layer PCB (with ProtoMat)

Do not remove the carrier foil from the top and from the bottom of the multi-layer PCB

1. Open the *.cbf file you previously saved in CircuitPro PM.

2. Switch to the pane Processing.

3. Select MountMaterialBottom from the drop-down list and click on .
O The message Processing Phase: MountMaterialBottom is displayed.
4

Place the multi-layer PCB onto the system’s processing table with the Bottom
side (BottomLayer) facing upwards and fasten it using adhesive tape.

Ensure that the positioning holes are located in the right rear corner.
5. Perform the following phases:

— MaterialSettings_1

— Placement_2

O The phases ReadFiducialsBottom, MarkingDrillPlated and DrillingPlated are
performed.

6. When the message Processing Phase: ProtoLaserBlindViaDrilling is displayed,
remove the multi-layer PCB from the system and click on [Cancel] to temporarily
stop the process.

7. Rinse the multi-layer PCB with tap water and dry it with compressed air.
V] The plated through holes have been drilled into the multi-layer PCB.

For detailed information on ProtoMat phases refer to the how-to guides of ProtoMat.
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B Drilling blind vias into the multi-layer PCB (with ProtoLaser)

1. Click on File > Open or
O The dialog Open is displayed.
2. Select the file you previously saved in CircuitPro PL.
3. Click on [Open].
O The opened project is displayed in the user guidance step Processing.
4. In the pane Workflow setup expand [Top-Bot] Drilling Bottom.
Workflow setup 2

> Material composition
b Layout

b Scan fields

b Tools

> Workflow

I Toolpaths

4 Processing
P 1. [Core] Structure Layer 3

b 2. [Core] Structure Layer 2
4 3. [Top-Bot] Drilling Bottom
[]1. Press Al Layers
[] 2. ProtoMat Drilling Plated TH
[] 3. Mount Material Bottom
D 4. Material Placement
> 1 5. Read Fiducials Bottom
[C] 6. Drill Blind vias (Bottom-L3)
P 4. [Top-Bot] Drilling Top
b 5. [Top-Bot] Structure Bottom

P 6. [Top-Bot] Structure Top

Fig. 221: Pane Workflow setup
5. Right-click on Mount Material Bottom.
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O The following context menu is displayed:

Workflow setup IJ

' Material composition
b Layout
> Scan fields
> Tools
> Workflow
> Toolpaths
4 Processing
» 1. [Core] Structure Layer 3

b 2. [Core] Structure Layer 2

4 3. [Top-Bot] Drilling Bottom
D 1. Press All Layers
[ ] 2. ProtoMat Drilling Plated TH
|| 3. Mount Material Bottom

D <Process selected>
>
(]

b 4. [Top-Bot] Drilling Top

Process from here

P 5. [Top-Bot] Structure Bottom
b 6. [Top-Bot] Structure Top

Fig. 222: Context menu Process from here

6. Select Process from here.

0 When the message Processing phase: Mount material bottom is displayed, place
the multi-layer PCB with the Bottom side (TopLayer) facing upwards onto the
processing table.

Ensure that the positioning holes are located in the right rear corner.
Click on %,
The multi-layer PCB is fastened to the processing table by vacuum.
Click on [OK].
The dialog Placement is displayed.
Move the dialog Placement to get a better overview.

. Click on the tab Processing data.

. Place the processing data. The location of the layout must match the location of
the multi-layer PCB and fiducials on the processing table.

[

= a O
- O -

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

12. After project placement is complete click on [OK].
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O The laser system reads the fiducials on the Bottom side (BottomLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the following dialog is displayed:

Test tool settings = EH

Test and tune the tool settings by processing test samples.

» Place and process “Drill Blind Via test sample 5x5 mm
Add this sample on free space to test your tool settings

¥ Place and process “Drill TH test sample 5x5 mm
Add this sample on free space to test your tool settings

9 Tune tool settings
Modify tool settings

Resume Cancel

Fig. 223: Dialog Test tool settings

It is recommended that you process the blind via test sample on your multi-layer
PCB before you continue with production.

13. Select Place and process “Drill Blind Via test sample 5x5 mm”.

For detailed information on placing and processing the test sample, refer to
chapter 1.5.

14. Check the created test sample with a portable hand-held microscope.

15. Select a blind via on the test sample. This should have the same diameters as the
blind vias of your future project.
For the diameters of blind vias on the test sample see page 183.

16. Use the following conditions to determine whether the processing quality is
satisfactory:

— The blind via has reached the target copper layer.

— The copper surface at the bottom of the blind via is clean (e.g., free of epoxy
resin remains) and is not punctured.
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O The following figure shows a blind via of good quality:

1
2
- L P 5 .
Fig. 224: Blind via of good quality under the microscope
1 Bottom of blind via (in this example Layer3) 2  Bottom side of the multi-layer PCB

(in this example BottomLayer)
17. If you are not satisfied with the result, adjust the tool settings.

For detailed information on tuning the tool settings, refer to chapter 1.5.

18. If you are satisfied with the result, click on [Resume].
O The laser system drills the blind vias on the Bottom side (BottomLayer).

19. When the message Processing phase: Flip material is displayed, turn the
multi-layer PCB over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
O The dialog Placement is displayed.

20. Place the processing data matching the location of the multi-layer PCB and
fiducials on the processing table.

21. When project placement is complete, click on [OK].
O The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
22. Click on [Resumel].
O The laser system drills the blind vias on the Top side (TopLayer).

23. When the message Processing phase: Galvanic through-hole plating is displayed,
remove the multi-layer PCB from the system and click on [Cancel] to temporarily
stop the process.

24. Spray the multi-layer PCB with LPKF Cleaner and use a brush to clean it.
25. Rinse the multi-layer PCB with tap water and dry it with compressed air.

[Vl The blind vias have been drilled into the multi-layer PCB.
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. Diameters of blind vias on the test sample

The processed test sample includes blind vias with different diameters:

80 um\

500 um
90 um _— /
100 pm7 150 ym

B Galvanic through-hole plating the multi-layer PCB (with Contac S4)

1. Switch on the system.
2. Select a profile.

The recommended total copper thickness after through-hole plating is 30 pym to
35 pym.

Start the process.

Prepare the multi-layer PCB for through-hole plating.
Clean the multi-layer PCB.

Condition the multi-layer PCB.

Activate the multi-layer PCB.

Remove the carrier foil on the bottom side and on the top side of the multi-layer
PCB.

9. Clean the holes with LPKF ViaCleaner.
10. Copper-plate the multi-layer PCB.
11. Switch off the system.

© N Ok~

VI The multi-layer PCB has been galvanically through-hole plated.

For detailed information on galvanic through-hole plating, refer to the user manual of
Contac S4.
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B Structuring the outer layers of the multi-layer PCB (with ProtoLaser)

Open the *cp2d file you previously saved in CircuitPro PL.

The opened project is displayed in the user guidance step Layout.
Switch to the user guidance step Processing.

In the pane Workflow setup expand the group Processing.

Right-click on [Top-Bot] Structure Bottom and select Process from here.

Mo N[O

Workflow setup a

' Material composition
b Layout
b Scan fields
b Tools
b Workflow
b Toolpaths
4 Processing
P 1. [Core] Structure Layer 3
2. [Core] Structure Layer 2
3. [Top-Bot] Drilling Bottom
b 4. [Top-Bot] Drilling Top
b 5. [Top-Bot] Structure Bottom
b 6. Check tool settings

<Process selected>

Process from here

Fig. 225: Context menu Process from here

5. When the message Processing phase: Mount material bottom is displayed, place
the multi-layer PCB with the Bottom side (BottomLayer) facing upwards onto the
processing table.

Ensure that the positioning holes are located in the right rear corner.
6. Click on &,
O The multi-layer PCB is fastened to the processing table by vacuum.
7. Click on [OK].
O The following dialog is displayed:

Copper thickness - O IEM
Enter the copper thickness: mi\
OK Cancel

Fig. 226: Dialog Copper thickness
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8. Enter the total copper thickness after galvanic through-hole plating into the input
field.

You can determine the total copper thickness by performing one of the following
steps:
— Calculate the copper thickness from the copper deposition rate in Contac S4
(approx. 0.15 pm/min).

— Measure the copper thickness with the ProtoMat S104.

9. Click on [OK].

O The dialog Placement is displayed.

10. Move the dialog Placement to get a better overview.
11. Click on the tab Processing data.

12. Place the processing data. The location of the layout must match the location of
the multi-layer PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

13. After project placement is complete, click on [OK].
O The laser system reads the fiducials on the Bottom side (BottomLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the dialog Test tool settings is displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

14. Click on [Resume].
O Structuring the Bottom side (BottomLayer) is started.

15. When the message Processing phase: Flip material is displayed, turn the
multi-layer PCB over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
O The dialog Placement is displayed.

16. Place the processing data matching the location of the multi-layer PCB and
fiducials on the processing table.

17. When project placement is complete, click on [OK].
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O The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
18. Click on [Resumel].
O Structuring the Top side (TopLayer) is started.

The following message is displayed:

Processing phase: Process drillingonaPr.. - © [ x |
0 Process drilling on a ProtoMat

i 0K | Cancel

Fig. 227: Message Processing phase: Process drilling on a ProtoMat

19. Click on [Cancel].
20. Remove the multi-layer PCB from the system.

V] The outer layers of the multi-layer PCB have been structured.

[ | Drilling unplated through holes and cutting out the multi-layer PCB
(with ProtoMat)

Open the *.cbf file you previously saved in CircuitPro PM.

Switch to the pane Processing.

Select MountMaterialTop from the drop-down list and click on 5.

The message Processing Phase: MountMaterialTop is displayed.

Place the multi-layer PCB onto the system’s processing table with the Top side
(TopLayer) facing upwards and fasten it using adhesive tape.

Ensure that the positioning holes are located in the right front corner.
5. Perform the following phases:

— MaterialSettings_2

— Placement_3

POwDd-~

O The phases ReadFiducialsTop, MarkingDrillUnplated, DrillingUnplated and
ContourRouting are performed.

6. When the message Process finished is displayed, remove the multi-layer PCB
from the system.

7. Spray the multi-layer PCB with LPKF Cleaner and use a brush to clean it.
8. Rinse the multi-layer PCB with tap water and dry it with compressed air.

V] The unplated through holes have been drilled and the multi-layer PCB has been
cut out.

For detailed information on ProtoMat phases refer to the how-to guides of ProtoMat.

The multi-layer PCB production is finished.
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4 Other how-to examples

The production of PCBs as described in this chapter is only available in the license
level Advanced of CircuitPro PL. If you have any questions contact the LPKF sales
department.

This chapter contains more how-to examples of varying degrees of difficulty. To create
a polyimide stencil as well as to structure a solder mask, basic knowledge of handling
laser systems and the system software is sufficient. To create a flex-rigid PCB and an
RF PCB, advanced knowledge of multi-layer PCBs is required.

41 Producing a polyimide stencil

This chapter describes how to create a polyimide stencil using a laser system.
Ensure that the following consumables are available before performing the described
tasks:

Consumables System

e Polyimide Foil A4, 125 ym, format for e ProtoLaser U4/S4/R4
Stencils (order code: 108321)

The following steps are performed in this tutorial:

e Preparing the data in CircuitPro PL
e Cutting the stencil (with ProtoLaser)

| Preparing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.1.

1. In the user guidance step New select Single-sided from the drop-down list.
2. Select your laser system from the drop-down list (in this example PL U4).
O A list of templates for single-sided materials is displayed:

New

v||PLU4 v Supparted by ProtoMat

Stencil for ProtoPrint, size A4 for QR 266 x 380 frame,

- prepared for Protolaser U4
Single-sided, Top, ProtoLaser Ud

Stencil for ProtoPrint, A4 for QR 266 x 380, ProtoLaser U4

Open template

Load template Material

Fig. 228: List of single-sided templates
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Select the template Stencil for ProtoPrint, A4 for QR 266 x 380, ProtoLaser U4.
Click on [Load template] or double-click on the template.

The user guidance step Material is displayed.

Select Foil from the drop-down list.

Select the material Polyimide Foil, 0.125 mm.

oconQgs»

New | Material

— Fail v 2 N

Copper foil

Material name
Foil 0.005 mm

imide Total thickness

Foil, 0.125 mm
[

€ New

Fig. 229: Material selection

Click on [Select material] or double-click on the material.

The user guidance step Import is displayed.

Click on [T

The dialog Open is displayed.

Navigate to the folder that contains the data you want to import. For the example
data that are used for this tutorial, refer to the folder:

C:\Program Files\LPKF Laser & Electronics AG\
LPKF CircuitPro PL\Example Data\UseCase PolyimideStencil.

10. Select the files you want to import. In this example: Tutor.SPT.
11. Click on [Open].

S I I e
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O The data are automatically assigned to the correct layer and the user guidance
step Import is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

™ ™M File Format
Tutor.SPT GerberX v || PasteTopape v

Target Size/Format Unit inches__[v]

€ Material

Fig. 230: User guidance step Import
12. Click on [Import].
O The layout is displayed in the user guidance step Layout.

Fig. 231: Layout of a polyimide stencil

The layout needs to be moved to the center of the base material.

13. Select the entire layout.

O The layout is highlighted and changes its color.
14. Perform one of the following steps:

— Right-click on the highlighted layout and select Move object.
—  Click on k..

15. Click on a point in the original layout to specify the reference point.
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O A copy of the layout is displayed.
16. Move the copied layout with the mouse to the desired position.
17. When you reach the desired position, left-click to specify the target point.

18. In the user guidance step Layout click anywhere on the black background or press
to disable the Move object function.

O The layout has been moved to the desired position.

19. Switch to the user guidance step Toolpaths.

20. Click on [Compute toolpaths] or on ZZ.

O The dialog Computing toolpaths is displayed.

21. Click on [Continue].

O The toolpaths are being calculated. The message Computation results is
displayed.

22. Check the computation results for any possible warnings or errors and make
corrections, if needed.

23. Click on [Close].
24. Save your project.

|Z[ The data have been prepared in CircuitPro PL.

B Cutting the stencil (with ProtoLaser)

—_

Switch to the user guidance step Processing.

Processing

7 Step size
«00») [osmm |

VR -+

0000 mm |

X= 317358mm Y= 206576mm 0 — P 125 mm

=
Fig. 232: User guidance step Processing
2. Click on [Start production] or on .

3. When the message Processing phase: Mount material is displayed, place the
polyimide foil in the center of the processing table.

Click on &,

The polyimide foil is fastened onto the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

o geoen:#*s
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7. Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

8. Click on the tab Processing data.
9. Click on [Center on material].
10. Click on [OK].

O The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, cutting the polyimide foil is started.

11. When the message Board production finished is displayed, remove the polyimide
stencil from the system.

12. Check whether the cut stencil can be fully removed from the residual polyimide
foil.

13. Carefully detach the stencil from the residual polyimide foil.
14. Clean the processing area.

|Zl The stencil has been cut.

The polyimide stencil production is finished.
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4.2

Producing a flex-rigid PCB

This chapter describes how to create a flex-rigid PCB using a laser system, a

multi-layer press, and a galvanic through-hole plating system.

A flex-rigid PCB merges the properties of rigid and flexible PCBs and consists of three

different materials.

Ensure that the following consumables and auxiliaries are available before performing

the described tasks:

Consumables Auxiliaries System
e 1 x Base material FR4 e Convection oven e ProtoLaser U4/S4/R4
229 mm x 305 mm x (order code 115877) e MultiPress S
1.5 mm, 0/18 pym e LPKF Cleaner
e Contac S4
copper-clad (order code 115891)
(order code 115968) .
1 x Thin Laminate ML104 e Spray adhesive
. x Thin Laminate
0/5 um, 229 mm x . Pgrtable hand-held
305 mm x 0.2 mm with microscope
e Brush

protection foil
(order code 119571)

e 1 xPrepreg Type 2125,

Oil-free compressed air
Tap water

200 mm x 275 mm x
0.1 mm
(order code 119572)

The following steps are performed in this tutorial:

e Selecting a template

e Creating a new material

e Importing the data

e Setting the parameters for the new layers

e Creating the positioning holes for prepreg material and flexible material
e Modifying the workflow settings

e Computing toolpaths

e Preparing the flexible material (with ProtoLaser)

e Preparing the prepreg material (with ProtoLaser)

e Preparing the rigid material (with ProtoLaser)

e Assembling and pressing the flex-rigid stack (with MultiPress S)

e Drilling plated through holes into the flex-rigid PCB (with ProtoLaser)
e Galvanic through-hole plating the flex-rigid PCB (with Contac S4)

e Structuring the outer layers of the flex-rigid PCB (with ProtoLaser)
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B Selecting a template

1. In the user guidance step New select 4-layer-Multilayer from the drop-down list.
2. Select your laser system from the drop-down list (in this example PL U4).

O A list of templates for 4-layer multilayer materials is displayed.
3.

Select the template 4 Layers, ProtoLaser U4, galvanic through-hole plating,
MultiPress S.

There is no predefined template for the production of a flex-rigid PCB. For this
example, it is essential that you select a template that contains register holes for the
MultiPress S, since creating a flex-rigid PCB requires bonding of rigid and flexible
materials. The register holes ensure that the different physical layers can be aligned
for bonding using the registration system of the MultiPress S.

4. Click on [Load template] or double-click on the template.
O The user guidance step Material is displayed.

V] The template has been selected.

B Creating a new material

In CircuitPro PL there is no material suitable for the production of a flex-rigid PCB.
Therefore, it needs to be created and saved to the material library.

1. In the user guidance step Material select 4 layer multilayer from the drop-down list.
O A list of 4-layer multi-layer materials is displayed.
2. Select the material LPKF 4-Layer_Galvanic.

LPKF 4-Layer_Galvanic
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_IS«
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_M
4 layer multilayer

LPKF 4-Layer_ProConduct
4 layer multilayer

Fig. 233: User guidance step Material

3. Click on [[.
O A copy of the selected material is created:

LPKF 4-Layer_Galvanic
4 layer multilayer

LPKF 4-Layer_Galvanic 2 »
V4
4 layer multilayer o

LPKF 4-Layer_Galvanic_Blind-Buried vias_|S«
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias_M
4 layer multilayer

LPKF 4-Layer_ProConduct
4 layer multilayer

Fig. 234: Copy of selected material
4. Clickon /.
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O The view Modify parameters is displayed:

=5 All materials v

A203_Au22
Single-sided, 05 mm, 22 pm

Focus determination
Single-sided, 1.5 mm, 18 pm

FR4
Single-sided, 1.5 mm, 18 um

R4
Single-sided, 1.5 mm, 35 um

MLI0S
Single-sided, 0.2 mm, 13 um

ML104
Single-sided, 0.2 mm, 5 um

ML104 type2125
Prepreg, 009 mm
Folyimide

Foil, 0,125 mm

Prolegend removal
Coating, 005 mm

ProMask remaval
Coating, 005 mm

Speed test
Single-sided, 15 mm, 18 um

FR4
Double-sided, 1 mm, 18/18um

FR4
Double-sided, 1.5 mm, 18/18um

FR4
Double-sided, 1,5 mm, 35/35um

FR4
Double-sided, 1.5 mm, 5/5um

M08

L Material name | LPKF 4-Layer_ Galvanic 2
Total thickness
+*
+ ML104
Single-sided, 02 mm, 5 pm X
+
ML104 type2125
+ Prepreg, 0.08 mm X
+ ML104 type2125 x
Prepreg. 009 mm
+
R4
+ Double-sided, 1 mm, 18/18ym X
+*
ML104 type2125
+ Prepreg, 0.09 mm x
+ ML104 type2125
Prepreg, 0.09 mm x
+
ML104
4 Single-sided, 0.2 mm, 5 pm X
+
+

LT

| ______________JI™E ¥
L ______________JI®% o

Prepreg 3 |v

LT

Fig. 235: View Modify parameters

[ Top Layer E
[(prepreg 1 ¥
Prepreg 2 [¥

Prepreg 4 v
[ Bottom Layer E

5. Enter the new material name in the input field Material name (in this example
LPKF Flex-rigid).

Material name | LPKF Flex-rigid |

Total thickness
e I
Single-sided, 0.2 mm, 5 m x ot [Tplayer  [¥]
ML104 type2125 ~ - - -

Fig. 236: Entering the material name

O Delete the top five materials in the set of materials by clicking on < next to the

material name.

Material name | LPKF Flex-rigid

Total thickness

ML104
Single-sided, 0.2 mm, 5 pm

ML104 type2125
Prepreg, 0.09 mm

ML104 type2125
Prepreg, 009 mm

FR4
Double-sided, 1 mm, 18/18um

ML104 type2125
Prepreg, 0.09 mm

ML104 type2125
Prepreg, 0.09 mm

ML104
Single-sided, 0.2 mm, 5 pm

Top Layer :

Prepreg 1

Prepreg 2 :
Layer 2 :

Layer 3 :
Prepreg 3 :

Prepreg 4 :
Bottom Layer :

Fig. 237: Deleting the materials
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O The view Modify parameters changes as follows:

Material name | LPKF Flex-rigid

Total thickness

ML104 type2125

Prepreg, 0.09 mm x Prepreg 1
ML104

Single-sided, 0.2 mm, 5 um x LT Top Layer

Fig. 238: Materials deleted

6. Select Single-sided from the drop-down list.
O A list of single-sided materials is displayed.

7. Select the material FR4, 1.5 mm, 18 um and add it to the top of the new set of

materials by drag & drop or by clicking on =-.

Material { Modify parameters

= Single-sided [+]
o dial name | LPKF Flex-rigid
+ To. ~bness

MLIDS type2125
Prepreg. 0,09 mm x

41203 Au22
Single-sided, 0.5 mm, 22 um

Focus determination
Single-sided, 1.5 mm, 18 pm

R4
Single-sided, 1.5 mm, 18 pm
R4

Single-sided, 15 mm, 35 ym

ML104
MLI04 Single-sided, 0.2 mm, 5 pm x

Single-sided, 0.2 mm, 18 pm

ML104
Single-sided, 02 mm, 5 ym

Speed test
Single-sided, 1.5 mm, 18 pm

++ + + |+

LPKF Flex-rigid
1 Isyer multilayer

€ Matenal Discard Save

Prepreg 1 v

Top Layer v

Fig. 239: Adding the material

O The material FR4 Single-sided, 1.5 mm, 18 um is added to the top of the new set

of materials:

Material name  LPKF Flex-rigid

Total thickness

4 1

Single-sided, 1.5 mm, 18 ym x il Top Layer [+]
ML104 type2125 ,
Prepreg, 0.09 mm X Prepreg 1 L‘
ML104

Single-sided, 0.2 mm, 5 m x ol Bottom Layer [+]

Fig. 240: Material added to the new set of materials

8. Click on [Save].

O The material LPKF Flex-rigid has been saved.

9. Click on the user guidance step Material to leave the view Modify parameters.

10. Select All materials from the drop-down list.
O A list of all materials is displayed.
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11. Select the material LPKF Flex-rigid.

LPKF &-Layer_Galvanic
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias
4 layer multilayer

LPKF 4-Layer_Galvanic_Blind-Buried vias
4 layer multilayer

LPKF 4-Layer_ProConduct
4 layer multilayer

LPKF 6-Layer_Galvanic
6 layer multilayer

LPKF 6-Layer_Galvanic_Blind-Buried vias
6 layer multilayer

LPKF 6-Layer_Galvanic_SingleCore
6 layer multilayer

LPKF 8-Layer_Galvanic
8 layer multilayer

LPKF 8-Layer_Galvanic_Blind-Buried vias
8 layer multilayer

LPKF 8-Layer_Galvanic_SingleCore
8 layer multilayer

v LPKF Flex-rigid

2 layer multilayer

\J

4

»

Fig. 241: Selecting the material

12. Click on [Select material] or double-click on the material.
O The user guidance step Import is displayed.

|Z[ A new material has been created.

SNO- @

Importing the data

In the user guidance step Import click on [[7.

The dialog Open is displayed.

Navigate to the folder that contains the data you want to import. For the example

data that are used for this sequence, refer to the folder:

C:\Program Files\LPKF Laser & Electronics AG\

LPKF CircuitPro PL\Example Data\UseCase FlexRigidPCB.

Select the files you want to import (in this example FlexRigid.BOT, FlexRigid.DRL,
FlexRigid.TOP, PrepregCutout. GKO and RigidCutout.GTO).

Click on [Open].
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O The user guidance step Import changes as follows:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
=3 ~ Fib Fo
1 FlexRigid.BOT GerberX 3 Bothpe E e O
] Source Target Size/Format tnt
v BoardOutline BoardOutline v | 160.205 x 38.456 mm Values
- ) BottomLayer BottomLayer ~ | 116992 x 25.705 mm
= - Decimal
«| TextBottom BottomLayer v | 28721 x 9.627 mm
— — Digits m.n
FlexRigid.TOP Gerberx v | | Topape v
Source Target Size/Format
«| BoardOutline Toplayer v | 160.205 x 38456 mm
¥ TetTop TopLayer v | 28.72 x9.627 mm
) TopLayer TopLayer v | 44113235223 mm
PrepregCutout.GKO GerberX [¥] [ PrepregCutoutaro ~]
Source Target Size/Format
« GerberX data PrepregCutout GKO zl 85.598 x 17.97 mm
RigidCutout.GTO GerberX T RigidCutout. GTO T hd

0 | Apertures/Toos | Text

|( Materal | Discard | Layout > |
Fig. 242: User guidance step Import

5. For the file FlexRigid.BOT assign the board outline to the layer BoardOutline in the
column Target.

FlexRigid. BOT GerberX E| BotApe 3
Source Tar Size/Format
| BoardQutline BoardQutline v |1160.205 x 38.456 mm
| BottomLayer BottomLayer v [ 116.992 x 25.705 mm
v| TetBottom BottomLayer v | 28.721 x 9.627 mm

Fig. 243: Assigning board outline to layer BoardOutline

6. Deactivate the check box BoardOutline in the column Source.

FlexRigid.TOP Gerberx [+ ] Topape v]
e Target Size/Format
rardOutline Toplayer v | 160.205 x 38.456 mm
v) 1edTop ToplLayer v | 28.72 x 9.627 mm
v| ToplLayer ToplLayer v |44.113x 35.223 mm

Fig. 244: Deselecting the source BoardOutline

7. Inthe column Target assign the data FlexRigid.DRL to the layer DrillPlated.

FlexRigid.DRL Excellon | v || Flextigia.oRL v]
Source Tar Size/Format
7] FlexRigid.DRL | DrillPlated 30.5x9.435mm
Fig. 245: Assigning the holes to layer DrillPlated

8. Click on [Import].
O The following message is displayed:

Info Ex

0 During import, these new layers have been created:
PrepregCutout.GKO
RigidCutout.GTO

Assign the correct PCB layer and technology to them.

Close

Fig. 246: Message Info
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9. Click on [Close].
O The user guidance step Layout is displayed:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

a Fiducial (4) v | = Line v ‘I "ﬁ‘

< Import Scan fields >

Fig. 247: User guidance step Layout

[Vl The data have been imported.

B Setting the parameters for the new layers

1. Select the entire layout.
O The layout is highlighted and changes its color.

Fig. 248: Highlighted layout
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Perform one of the following steps:
— Right-click on the highlighted layout and select Move object.
-~ Click on k..

Click on a point in the original layout to specify the reference point.

A copy of the layout is displayed.

Move the copied layout with the mouse to the desired position.

When you reach the desired position, left-click to specify the target point.

In the user guidance step Layout click anywhere on the black background or press
to disable the Move object function.

The layout has been moved to the desired position.

Fig. 249: Layout moved
7.

In the pane Workflow setup expand the group Layout and expand the node
Layers.

O Alist of layers is displayed.
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8. Right-click on the layer PrepregCutout and click on the context menu item
PCB layer > Prepreg 1.

Workflow setup

'h - SolderMaskTop (0) [Solder mask]
b . SilkScreenBottom (0) [Silk screen]
B - SolderPasteBottom (0) [Solder paste]
'h . SolderMaskBottom (0) [Solder mask]
& Il Ruboutindex (1) [Mechanical]

& M PrepregCutout (8) [Unknown]

Select by layer (3) [Unknown]
Color...
v/ Visible
v/ Selectable
PCB layer 4 | ’ Not defined i
B Display mode » Top Layer
, Technology 4 | Prepreg 1
I Inverse 1 Bottom Layer
Rename
X  Delete
L v

Fig. 250: Context menu PCB layer > Prepreg 1

9. Right-click on the layer PrepregCutout and click on the context menu item
Display mode > True Width.

Workflow setup

B Il SolderMaskTop (0) [Solder mask]
B . SilkScreenBottom (0) [Silk screen)
T B SolderPasteBottom (0) [Solder paste]
B . SolderMaskBottom (0) [Solder mask]
T I Ruboutindex (1) [Mechanical]
% M PrepreaCutout (8) [Unknown]

Select by layer (3) [Unknown)

Color...
v/ Visible
v/ Selectable

PCB layer >

H Displaymode » £/ ThinLine

| Technology 4 Il Contour
Inverse B True Width
Rename
x Delete

v

Fig. 251: Context menu Display mode > True Width
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10. Right-click on the layer PrepregCutout and click on the context menu item
Technology > Cutting.

Workflow setup

Select by layer

Color...
v/ Visible
v/ Selectable

PCB layer

B Display mode

Technology

Inverse

Rename

x Delete

& [ RuboutBottom (0) [Rubout]
rb l:] SilkScreenTop (0) [Silk screen]
U I PrepregCutout (8) [Unknown]

(3) [Unknown]

Mechanical
Fiducials

Drilling

Cutting

4 Processing

Wiring
Rubout
Solder mask
Solder paste
Silk screen
Topography
Information

v Unknown

Fig. 252: Context menu Technology > Cutting

11. Right-click on the layer RigidCutout and click on the context menu item
PCB layer > Top Layer.

12. Right-click on the layer RigidCutout and click on the context menu item
Display mode > True Width.

13. Right-click on the layer RigidCutout and click on the context menu item
Technology > Cutting.

V] The parameters for the new layers have been set.
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B Creating the positioning holes for prepreg material and flexible material

The register holes in the selected template are located outside the prepreg's area.
Therefore, three prepreg positioning holes and three flexible material positioning
holes with a 2 mm diameter have to be created in the layout. These positioning
holes will be used to position the prepreg material and the flexible material correctly in
the press mold.

1. In the pane Workflow setup expand the group Layout and expand the node
Layers.

2. Right-click on the node Layers and click on the menu item Add new layer.

b Material composition
4 Layout
4 Layers

Workflow setup a

A

Add new layer Is]

Hide empty layers 0) [Mechanical]
lechanical]

& B Prepreg (2) [Information]

B D BoardOutline (1) [Mechanical]
@ [ ] Core (10) [Information]

B . Cutinside (0) [Cutting]

T [ OriliPlated (8) [Drilling]

% B Orillunplated (0) [Drilling)

T[] TextLayer3 (1) (Wiring) >

Fig. 253: Menu item Add new layer

O A new layer is created.
3. Right-click on the new layer and click on the context menu item Rename.

Workflow setup a

B B SolderMaskBottom (0) [Solder mask]
Tt B PrepregCutout (8) [Cutting]

& B RigidCutout (3) [Cutting]

2 Il Newlayer (0) [Unknown)]

Select by layer
Color...

Visible

Selectable

PCB layer >

Display mode »

Technology »

Inverse

Rename

X

Delete

Fig. 254: Context menu item Rename
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4. Enter FlexPositioningHoles in the input field.

Workflow setup
b |:| SilkScreenBottom (0) [Silk screen]
rh . PrepregCutout (8) [Cutting]

RigidCutout (3) [Cutting

| . FlexPositioningHoles

I Apertures

Instances
P Fiducials
I Scan fields
I Tools
I Workflow
b Toolpaths
b Processing

n

~

Fig. 255: Renaming layer

5. Press [Enter].

O The layer is renamed.

6. Set the parameters of the layer FlexPositioningHoles by performing the following

steps:

— Right-click on the layer and click on the context menu item

PCB layer > Bottom Layer.

— Right-click on the layer and click on the context menu item

Display mode > True Width.

— Right-click on the layer and click on the context menu item

Technology > Cutting.

7. Inthe user guidance step Layout, right-click on the black background and select

Circle by diameter or click on &.

O The input fields for Specify center point are displayed:

Fig. 256: Input fields Specify center point
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The three prepreg positioning holes and three flexible material positioning holes
should be located anywhere inside the prepreg area. It is best to position them
approximately 30 mm off the corners of the flex-rigid PCB data.

8. Click on a desired point on the black background to specify the center point of the
first flexible material positioning hole.

O The center point is specified and the input field for Specify diameter is displayed:

Specify diameter

Fig. 257: Input fields Specify diameter

9. Enter the diameter in the input field (in this example 2 mm) and press [Enter].

O The first flexible material positioning hole is created in the layout. The input fields

for specifying the center point of the next flexible material positioning hole are
displayed:

Fig. 258: Specifying the next center point
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O Repeat the steps 8 and 9 for creating another two flexible material positioning
holes.

10. Press to exit the function Circle by diameter.

O The three flexible material positioning holes have been created on the layer
FlexPositioningHoles:

Fig. 259: Flexible material positioning holes

11. In the pane Workflow setup, right-click on the node Layers and click on the menu
item Add new layer.

O A new layer is created.

12. Right-click on the new layer and click on the context menu item Rename.
13. Enter PrepregPositioningHoles in the input field.

14. Press [Enter].

O The layer is renamed.

15. Set the parameters of the layer PrepregPositioningHoles by performing the
following steps:

— Right-click on the layer and click on the context menu item
PCB layer > Prepreg 1.

— Right-click on the layer and click on the context menu item
Display mode > True Width.

— Right-click on the layer and click on the context menu item
Technology > Cutting.

16. Right-click on the layer FlexPositioningHoles and click on the context menu item
Select by layer.

O All the objects on this layer are selected and highlighted.
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17. Right-click on the black background and click on the context menu items
Copy to layer > PrepregPositioningHoles.

T
|

N g

" )
e ¥

o I P o

Cut Ctrl+X

Copy Ctrl+C
Invert selection
Group

Move object Ctrl+M
Rotate

horizontally

vertically

Scale

Step and repeat...

Create instance type...
Expand

Merge

Split
Convert to closed path

Convert to flash

Combine to flash
Create fiducial with defaults

Assign to layer

Copy to layer

ehs
(o

X

Create aperture...

Select by geometry
Measure

Delete

BoardOutline
Cutinside
DrillPlated
DrillUnplated
TopLayer

Layer2

Layer3
BottomLayer
TextTop
TextLayer2
TextLayer3
TextBottom
RuboutTop
Ruboutlayer2
Ruboutlayer3
RuboutBottom
SilkScreenTop
SolderPasteTop
SolderMaskTop
SilkScreenBottom
SolderPasteBottom
SolderMaskBottom
Ruboutindex
PrepregCutout
RigidCutout

FlexPositioningHoles

PrepregPositioningHoles

Fig. 260: Context menu Copy to layer

O All the objects on the layer FlexPositioningHoles are copied to the layer

18.

O
19.

V. 4.0 | LPKF Laser & Electronics d.o.o.

PrepregPositioningHoles.

The prepreg positioning holes need to be larger than the flexible material positioning
holes. This prevents the prepreg material from spreading onto the flexible material
during the bonding process.

Right-click on the layer PrepregPositioningHoles and click on the context menu

item Select by layer.
All the objects on this layer are selected and highlighted.

Right-click on the black background and click on the context menu item Scale or

click on [ .
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O The input fields for Non-uniform scaling (in percent) and a drop-down list are
displayed:

Fig. 261: Input fields Non-uniform scaling (in percent)

20. Enter 150 % for Scale factor x and press the key.
21. Enter 150 % for Scale factor y and press the key.
O The drop-down list is activated.

22. Press the [ | ] key twice.

O The option Individually is selected in the drop-down list.

Non-uniform scaling (in percent)

Scale factor x = 150.000 % [ Scale factor y = 150.000 % J Scale group |V

Scale group
Individually

Fig. 262: Values for Non-uniform scaling (in percent)

23. Press to confirm the selection.
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O The scaled prepreg positioning holes is highlighted in orange:

Non-uniform scaling (in percent)

150.000 % J Scale factory = 1

Fig. 263: Preview of the scaled positioning holes
24. Press to exit the function Scale.

25. Press to deselect the objects.
O The prepreg positioning holes are increased in size.

Fig. 264: Prepreg positioning holes

26. Save your project.

|Zl The positioning holes for prepreg material and flexible material have been created.

V. 4.0 | LPKF Laser & Electronics d.o.o. 209/274



Other how-to examples

ProtoLaser U4/S4/R4

B Modifying the workflow settings

1. Switch to the user guidance step Workflow.

2. Inthe pane Workflow setup expand the group Workflow and right-click on the
phase Prepare Laminate Bottom.

3. Click on the context menu item Rename.

Workflow setup )

b Material composition

b Layout

b Scan fields

b Tools

4 Workflow
b 1. Prepare Laminate Bottom
Pl 36 Cut

? Copy

Compute toolpaths

Process

>
> Process all
> Td
> Py

Ra)

Rename

Delete

Fig. 265: Rename

4. Enter the name Prepare Flex in the input field.
5. Press [Enter].

O The phase is renamed and selected.

6.

In the user guidance step Workflow select the work package Cut Reference Holes.

New Material Import Layout Scanfields Tools Workflow  Toolpaths

Processing Camera

Prepare Flex Mg Q@ > 174

vl ) kel

)

Mount Laminate Material Placement Cut Reference Holes

Dismount Material ‘ Prepare Laminate Top

Wiork p

ge op
o] Activated

] Testtool settngs

MName Cut Reference Holes

Type Cutting

Tool [] Cut Material

Input layer G e
v I Prepare Laminate
] BoardOutiine
W Cutinside
[ I

Scan field set | Prepare Flex scan field set q

(5] = [ @ &

Parameters

|( Tools

Compute toolpaths

Toolpaths ¥

Fig. 266: Work package selected
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7. Under Input layer activate the check box FlexPositioningHoles.

Work package options
Activated

[[] Test tool settings

Name | Cut Reference Holes |
Type [ cutting [v]
Tool ] cut Material [¥]
Input layer

my | PrepregCutout...
w RigidCutout i

n FlexPositioning...

‘[._] Il PrepregPositioni...

v

Scan field set I Prepare Flex scan field set

P’r-l
0

Parameters

Fig. 267: Modified settings
8. Click on [Apply].

O
9.

The workflow settings for the phase Prepare Flex are modified.

In the pane Workflow setup right-click on the phase Prepare Laminate Top and
click on the context menu item Rename.

10. Enter the name Prepare Prepreg in the input field.
11. Press [Enter].

O The phase is renamed and selected.

12. In the user guidance step Workflow select the work package Cut Reference Holes.
Workflow
Prepare Prepreg Me O > 74
7| td 73] v]
Mount Laminate 9 Material Placement % Cut Reference Holes 9 Dismount Material 9 [Core] Structure Layer 3

Work package opticns
Activated

[[] Test tool settings

Home [Cut Lominste Pinholes ]
Type [cutting >
Tool [0 cut Materil

Input layer 1 Il Prepare Core L)

v I PrepsreLaminate |
1 [] BoardOutiine

| M Cutinside
- o ¥

Scan field set | Prepare Lominate Top scan [+

r ¥ T Ir-
(] [ 5] (8] (] 8

Parameters

v

ODiscard || Apply || Compute taolpaths

Fig. 268: Work package selected
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13. Under Input layer perform the following steps:
— Deactivate the check box PrepareLaminate.
— Activate the check box PrepregCutout.
— Activate the check box PrepregPositioningHoles.

O The settings of the work package Cut Reference Holes are displayed as follows:

Work package options

[¥] Activated

[[] Test tool settings

Name Cut Reference Holes

Type Cutting E]
Tool D Lot Mavacial E]
Input layer

B rrepareLamifate A
v . PrepregCutoyt.... |
v - PrepregPositioni...

. FlexPositioning...
Bl oiarieae

v

Scan field set | Prepare Laminate Top scan f E]

(5] (] (] (] (] (S8

Parameters v

Fig. 269: Settings of the work package Cut Reference Holes

14. Expand the group Parameters.
15. Enter 20 pum in the input field Channel width.

Parameters A

Position Inside z]
Channel width

Target beam overlap | 10%

Actual beam overlap 67 %
Sorting Qutside in Z] [7] Unidirectional

Tab positions NoGaps 3

Fig. 270: Channel width modified
16. Click on [Apply].

O The workflow settings for the phase Prepare Prepreg are modified.
17. In the pane Workflow setup right-click on the phase [Core] StructureLayer 3 and

click on the context menu item Rename.
18. Enter the name Prepare Rigid in the input field.
19. Press [Enter].

O The phase is renamed and selected.
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20. In the user guidance step Workflow deactivate the check box of the work package
Structure Layer 3.

(omtss (1@ Q|2 51 | b B | B

7| 7 &) |iE| i !

‘ Mount Core 2> ‘ Material Placement - Drill Fiducials - Cut Reference Holes _>I Structure Layer 3 - [Core] Structure Layer 2
Work pac

[ Activated

[¥] Test tool settings
Name Structure Layer 3 |
e

- - -
|

ElRIE

()

©

Discard Apply Compute toolpaths
Fig. 271: Work package deselected

O The work package is deselected.
21. Select the work package Cut Reference Holes.

Gumrios 16 03 | > u B

7| 73| vl (m] !

‘ Mount Core > ‘ Material Placement - Drill Fiducials i Cut Reference Holes ? Structure Layer 3 - [Core] Structure Layer 2
Wark package options
Activated

[[] Test tool settings

-
Tool [0 et Materal [+]
Input layer

v/ I Prepare Core ~
1 I Prepare Laminste

1 [] BoardOutiine
1 M Cutinside

[N )

f— '[ ] i
(- LJ

Parameters

(%)

Discard Apply || Compute toolpaths

_Taolw‘hi >
Fig. 272: Work package selected
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22. Under Input layer activate the check box RigidCutout.

Work package options

[¢] Activated

[[] Test tool settings

Name Cut Reference Holes

Type Cutting Z]
Tool l:] Cut Material ZI
Input layer

repregl utou!
v/ [ RigidCutout

Il HlexPostioning...

B PrepregPositioni...

v

Scan field set | [Core] Structure Layer 3 scar

Parameters

Fig. 273: Modified settings
23. Click on [Apply].

O The workflow settings for the phase Prepare Rigid are modified.
24. In the pane Workflow setup select the phase [Core] StructureLayer 2 and press

or click on <.
O The phase is deleted.

settings before processing.

When you use a newly created material, it is recommended that you test the tool

25. In the user guidance step Workflow select the phase [Top-Bot] Galvanic THP from
the drop-down list and select the work package Drill Plated Through-Holes.

New  Material Import Layout Scanfields Tools Workflow Toolpaths  Processing Camera
[Top-8ot] Gehvanic THe [v] |53 [ »> R
) o “ “
Press All Lay _) Mount Material Top Material Placement -2 Read Fiducials Top Drill Plated Through- Process Gah THP [Top-Bot] Bottom Side.
Work package options
] Activated
[0 Test tool setings
Narne Dl Plated Thiough Holes
Type Drilling ¥
Teol [l Ol Material ¥
Inputleyer |7} [ DrillPlated
W Orillunplated
Scan fildset | [Top-Bot] Gavanic THP scar [¥]
€ Took Ducard || Apply || Compute toolpaths Toolpaths 3

Fig. 274: Phase and work package selected
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26. Activate the check box Test tool settings.

Work package options
V| Activated

(v Test tool settings

Name Drill Plated Through-Holes
Type Drilling j‘

Tool W Orill Material v

Input layer v] [ DrillPlated
B Orillunplated

Scan field set | [Top-Bot] Galvanic THP scar | v

Fig. 275: Modified settings
27. Click on [Apply].
O The workflow settings for the phase [Top-Bot] Galvanic THP are modified.

V] The workflow settings have been modified.

B Computing toolpaths

o«ogbd--

5.
6.

V] The toolpaths have been computed.

Click on [Continue].

displayed.

Switch to the user guidance step Toolpaths.
Click on [Compute toolpaths] or on ZZ.
The dialog Computing toolpaths is displayed.

The toolpaths are being calculated. The message Computation results is

Check the computation results for any possible warnings or errors and make

corrections, if needed.
Click on [Close].
Save your project.
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B Preparing the flexible material (with ProtoLaser)

1. Switch to the user guidance step Processing.

Processing

0+

<]

[

9

X= 3M67mm Y= 8467mm 0 = ML10402 mm § pm

[ G >
Fig. 276: User guidance step Processing
2. Click on [Start production] or on .

O When the message Processing phase: Mount laminate is displayed, place the
flexible material with the copper side facing upwards in the center of the
processing table.

Click on %,

The flexible material is fastened to the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

oon>QOw

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

Click on the tab Processing data.
Click on [Center on material].
Click on [OK].

The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

O© ® N

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the laser system drills the fiducials, the positioning holes, the
register holes, and the positioning holes of the flexible material.

10. When the message Processing phase: Dismount material is displayed, remove the
flexible material from the system.

|Z[ The flexible material has been prepared.
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B Preparing the prepreg material (with ProtoLaser)

1.

O

ao>~pgO«nnd

In the message Processing phase: Dismount material click on [OK].

When the message Processing phase: Mount laminate is displayed, place the
prepreg material in the center of the processing table.

Click on &,

The prepreg material is fastened to the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

O® N

Click on the tab Processing data.
Click on [Center on materiall.
Click on [OK].

The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

o=~

ao>pO«nn

When finished, the laser system drills the prepreg positioning holes and the cutout
is being created in the prepreg material.

When the message Processing phase: Dismount material is displayed, remove the
prepreg material from the system.

The prepreg material has been prepared.

Preparing the rigid material (with ProtoLaser)

In the message Processing phase: Dismount material click on [OK].

When the message Processing phase: Mount core is displayed, place the rigid
material in the center of the processing table.

Click on &,

The rigid material is fastened to the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

6.
7.
8.

Click on the tab Processing data.
Click on [Center on material].
Click on [OK].
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O The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the laser system drills the fiducials, the positioning holes and the
register holes into the rigid material. The cutout is being created in the rigid
material.

Save the residual material that has been cut out of the rigid material. You will need it
later for assembling and pressing of the flex-rigid stack.

9. When the message Processing phase: Press all layers is displayed, remove the
rigid material from the system and click on [Cancel] to temporarily stop the
process.

10. Spray the rigid material with LPKF Cleaner and use a brush to clean it.
11. Rinse the rigid material with tap water and dry it with compressed air.

M The rigid material has been prepared.

B Assembling and pressing the flex-rigid stack (with MultiPress S)

For detailed information on assembling and pressing the multi-layer stack refer to
chapter 1.6.

1. Start the pre-heating process of the MultiPress S.
2. Prepare the materials.

Dry the materials in a convection oven at 100 °C (212 °F) for 30 minutes before
assembling them in the press mold. Do not dry the prepreg material.

3. Assemble the flex-rigid stack in the press mold using the following order:
— Flexible material (ML104)

Assemble the flexible material according to the pins in the press mold. Make sure
that the copper side faces downwards.

— Prepreg material

Align the prepreg material to the flexible material. Match the position of the three
prepreg positioning holes to the flexible material positioning holes. Apply some
spray adhesive on the corners of the prepreg material to ensure that its position
will remain correctly during assembling.

— Rigid material (FR4)
Assemble the rigid material according to the pins in the press mold.

Insert a strip from the base material in a matching size into the cutout of the rigid
material. For the strip you can use the residual material that has been created during
the cutout in the sequence Preparing the rigid material (see page 217). This strip
supports the flexible material during pressing. This way, better pressing results can be
achieved.

Apply self-adhesive sealing rings on positioning holes, register holes and fiducials.
This prevents the prepreg materials from entering the holes.

4. Press the flex-rigid stack.

VIl The flex-rigid stack has been assembled and pressed.
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B Drilling plated through holes into the flex-rigid PCB (with ProtoLaser)
1. Click on File > Open or

You can open the file also by clicking in the user guidance step New on
[Open project...].

The dialog Open is displayed.

Select the file you previously saved.

Click on [Open].

The opened project is displayed in the user guidance step Processing.

In the pane Workflow setup expand the group Processing and expand the phase
[Top-Bot] Galvanic THP.

5. Right-click on Mount Material Top and select Process from here.

MO« bd[O

Workflow setup a

b Material composition
b Layout

b Scan fields

b Tools

> Workflow

b Toolpaths

4 Processing

1. Prepare Flex

2. Prepare Prepreg
b 3. Prepare Rigid

4. [Top-Bot] Galvanic THP
‘j‘ 1. Press All Layers

[_]2. Mount Material Top

<Process selected>

Process from here

———————————les

[ ] 6. Process Galvanic THP
b 5. [Top-Bot] Bottom Side

P 6. [Top-Bot] Top Side

Fig. 277: Context menu Process from here

6. When the message Processing phase: Mount material top is displayed, place the
flex-rigid PCB with the Top side (TopLayer) facing upwards onto the processing
table.

Ensure that the positioning holes are located in the right front corner.
7. Click on %,
O The flex-rigid PCB is fastened to the processing table by vacuum.
8. Click on [OK].
O The dialog Placement is displayed.
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9. Move the dialog Placement to get a better overview.
10. Click on the tab Processing data.

11. Place the processing data. The location of the layout must match the location of
the flex-rigid PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

12. After project placement is complete click on [OK].
O The laser system reads the fiducials on the Top side (TopLayer).

For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the following dialog is displayed:

Test tool settings . EH

Test and tune the tool settings by processing test samples.

Place and process “Drill Blind Via test sample 5x5 mm”

Add this sample on free space to test your tool settings

Place and process “Drill TH test sample 5x5 mm

Add this sample on free space to test your tool settings

Tune tool settings
Modify tool settings

Resume Cancel

Fig. 278: Dialog Test tool settings

It is recommended that you process the through-hole test sample on your flex-rigid
PCB before you continue with production.

13. Select Place and process “Drill TH test sample 5x5 mm”.

For detailed information on placing and processing the test sample, refer to
chapter 1.5.

14. Check the processed test sample with a portable hand-held microscope.
15. Determine if the processing quality is satisfactory.
16. If the processing quality is not satisfactory, tune the tool settings.

For detailed information on tuning the tool settings, refer to chapter 1.5.

17. If the processing quality is satisfactory, click on [Resume].
O The laser system drills the plated through holes.

18. When the message Processing phase: Galvanic through-hole plating is displayed,
click on [Cancel] to temporarily stop the process.

19. Remove the flex-rigid PCB from the system.
V] The plated through holes have been drilled into the flex-rigid PCB.
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B Galvanic through-hole plating the flex-rigid PCB (with Contac S4)

1. Switch on the system.
2. Select a profile.

The recommended total copper thickness after through-hole plating is 30 pym to
35 um.

Start the process.

Prepare the flex-rigid PCB for through-hole plating.
Clean the flex-rigid PCB.

Condition the flex-rigid PCB.

Activate the flex-rigid PCB.

Clean the holes with LPKF ViaCleaner.

9. Copper-plate the flex-rigid PCB.

10. Switch off the system.

© N O kA

|Z[ The flex-rigid PCB has been galvanically through-hole plated.

For detailed information on galvanic through-hole plating, refer to the user manual of
Contac S4.

B Structuring the outer layers of the flex-rigid PCB (with ProtoLaser)

Open the *cp2d file you previously saved.

The opened project is displayed in the user guidance step Processing.
In the pane Workflow setup expand the group Processing.

Right-click on [Top-Bot] Bottom Side.

Select Process from here in the context menu.

When the message Processing phase: Mount material bottom is displayed, place
the flex-rigid PCB with the flexible side (BottomLayer) facing upwards onto the
processing table.

Ensure that the positioning holes are located in the right rear corner.

o krwdO~

6. Click on &%,
O The flex-rigid PCB is fastened to the processing table by vacuum.
7. Click on [OK].
O The following dialog is displayed:
Copper thickness - © =1
Enter the copper thickness: E \
‘¥ OK ‘ Cancel

Fig. 279: Dialog Copper thickness
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8. Enter the total copper thickness after galvanic through-hole plating into the input
field.

You can determine the total copper thickness by calculating the thickness from the
copper deposition rate in Contac S4 (approx. 0.15 ym/min).

9. Click on [OK].

O The dialog Placement is displayed.

10. Move the dialog Placement to get a better overview.
11. Click on the tab Processing data.

12. Place the processing data. The location of the layout must match the location of
the flex-rigid PCB and fiducials on the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

13. After project placement is complete click on [OK].
O The laser system reads the fiducials on the Bottom side (BottomLayer).
For detailed information on fiducial recognition, refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

When finished, the following dialog is displayed:

Test tool settings - =]

Test and tune the tool settings by processing test samples.

Place and process “Small test sample 7x7 mm”
Add this test sample on free space to test your tool settings. /

» Place and process “Large test sample 35x25 mm”

Add this test sample on free space to test your tool settings o !

Tune tool settings
Here, you can edit cutting, drilling, isolation, and hatching tools.

Resume Cancel

222/274

Fig. 280: Dialog Test tool settings

It is recommended that you process a test sample on your flex-rigid PCB before you
continue with production.

14. Select Place and process “Large test sample 35x25 mm”.
For detailed information on testing and setting the tools, refer to chapter 1.5.

15. Check the processed test sample with a portable hand-held microscope.
16. Determine if the processing quality is satisfactory.

17. If the processing quality is not satisfactory, tune the tool settings.

For detailed information on tuning the tool settings, refer to chapter 1.5.

18. If the processing quality is satisfactory, click on [Resume].
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O Structuring the flexible part of the flex-rigid PCB (BottomLayer) is started.

19. When the message Processing phase: Flip material is displayed, turn the flex-rigid
PCB over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
O The dialog Placement is displayed.

20. Place the processing data matching the location of the flex-rigid PCB and
fiducials on the processing table.

21. When project placement is complete, click on [OK].
O The laser system reads the fiducials on the Top side (TopLayer).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, the dialog Test tool settings is displayed.
22. Repeat the steps 14 to 17.
23. If the processing quality is acceptable, click on [Resume].

O The laser system structures the Top side (TopLayer) and cuts out the flex-rigid
PCB.

24. When the message Board production finished is displayed, remove the flex-rigid
PCB from the system.

25. Spray the flex-rigid PCB with LPKF Cleaner and use a brush to clean it.
26. Rinse the flex-rigid PCB with tap water and dry it with compressed air.

V] The outer layers of the flex-rigid PCB have been structured.

The flex-rigid PCB production is finished.
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4.3 Structuring the solder mask with the laser system

This chapter describes how to remove solder resist selectively from solder pads on a
PCB with the laser system. The benefit of this procedure is avoiding printing the
artwork and avoiding handling of chemicals.

The solder resist is removed with the hatching method.

For detailed information on processing methods of the ProtoLaser refer to chapter 1.7.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System
e  Fully structured and e LPKF Cleaner e ProtoLaser U4/S4/R4
through-plated PCB (order code: 115891) e  ProMask

e Convection oven
(order code: 115877)

e Brush
e Oil-free compressed air
e Tap water

The following steps are performed in this tutorial:

e Applying the solder resist on the PCB (with ProMask)
e Preparing the data for solder mask structuring in CircuitPro PL
e  Structuring the solder mask (with ProtoLaser)

When any PCB production is finished, a green solder resist can be applied on its
surface. A solder mask eliminates the risk of short circuits by soldering of SMDs or
conventional components on the PCB.

Work with PCBs that have not yet been broken at the breakout tabs! Thus, perform
the contour routing only after the completion of this application example.

If contour routing has already been done, make sure you do not break or cut the
breakout tabs. This way the PCB remains attached to the base material.
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B Applying the solder resist on the PCB (with ProMask)

Spray the already structured PCB with LPKF Cleaner and use a brush to clean the
PCB, rinse with tap water and dry it with compressed air.

1. Mix Component A and Component B.
2. Coatthe PCB.

Ensure that the fiducials are not coated!

3. Predry the PCB in a convection oven.
4. Expose the PCB without the artwork to the UV light.
5. Postcure the PCB in a convection oven.

V] The solder resist has been applied on the PCB.

For detailed information on applying the solder mask on the PCB refer to the process
description of ProMask/ProLegend.

[ | Preparing the data for solder mask structuring in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.1.

1. Open the file you have been using for the production of your PCB.

Your file needs to include solder mask layers.

Should your file not include these layers, you can import them by clicking in the user
guidance step Import on [[¥. Make sure you assign them to the layers
SolderMaskBottom and SolderMaskTop.

2. Switch to the user guidance step Layout.
O The layout changes as follows:

Fig. 281: User guidance step Layout
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Select the entire layout.

The layout is highlighted and changes its color.
Click on Edit > Copy or press +(c].
The layout has been copied to the clipboard.

Switch to the user guidance step New and select Double-sided from the
drop-down list.

Select your laser system from the drop-down list (in this example PL U4).
Select the template ProMask _Removal, ProtoLaser U4.

Click on [Load template] or double-click on the template.

The user guidance step Material is displayed.

Select the material ProMask removal, 2 layer multilayer.

RTOUUZ
Double-sided, 0.25 mm, 18/18um

~

RT6002
Double-sided, 0.51 mm, 18/18um

RT6010
Double-sided, 0.25 mm, 18/18um

RT6010
Double-sided, 0.25 mm, 35/35um

RT6010
Double-sided, 0.64 mm, 18/18um

RT6010
Double-sided, 0.64 mm, 35/35um

TACONIC RF10-0100
Double-sided, 0.27 mm, 18/18um

TMM10I
Double-sided, 0.76 mm, 35/35um

XT_Duroid8000
Double-sided, 0.05 mm, 18/18um

XT_Duroid8100
Double-sided, 0.1 mm, 18/18um

ProMask removal
2 layer multilayer v

Fig. 282: Material selection

10. Click on [Select material] or double-click on the material.

O

The user guidance step Import is displayed.

11. Switch to the user guidance step Layout.

12. Click on Edit > Paste or press + [v].
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O A copy of the layout (in orange) and the input fields for Specify target point are
displayed:

Fig. 283: Specify target point

13. Move the copied layout with the mouse to the desired position.

14. Left-click to specify the target point.

15. Click anywhere on the black background or press to deselect the layout.
O The layout has been pasted and is displayed in the user guidance step Layout:

Fig. 284: Pasted layout

16. Switch to the user guidance step Toolpaths.
17. Click on [Compute toolpaths] or on ZZ.

O The dialog Computing toolpaths is displayed.
18. Click on [Continue].

O The toolpaths are being calculated. The message Computation results is
displayed.

19. Check the computation results for any possible warnings or errors and make
corrections, if needed.

20. Click on [Close].

V] The data have been prepared for solder mask structuring in CircuitPro PL.
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Structuring the solder mask (with ProtoLaser)

Switch to the user guidance step Processing.
Click on or click on [Start production].

When the message Processing phase: Mount material bottom is displayed, place
the coated PCB with the Bottom side (SolderMaskBottom) facing upwards onto
the processing table.

Click on &,

The coated PCB is fastened onto the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

Click on the tab Processing data.

Place the processing data.

The location of the layout must match the location of coated PCB and fiducials on
the processing table.

For detailed information on project placement according to fiducial positions, refer to
chapter 1.1.

9.
O

After project placement is complete, click on [OK].

The laser system reads the fiducials on the Bottom side of the coated PCB
(SolderMaskBottom).

For detailed information on fiducial recognition refer to chapter 1.2.

After fiducial recognition, the laser system starts the material thickness
measurement. The message Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.

10.

O

11.

12.

When finished, removing the solder resist from the solder pads on the Bottom side
of the coated PCB (SolderMaskBottom) is started.

When the message Processing phase: Flip material is displayed, turn the coated
PCB over around the symmetry axis of the system and click on [OK].

Ensure that the positioning holes are located in the right front corner.
The dialog Placement is displayed.

Place the processing data matching the location of the coated PCB and fiducials
on the processing table.

When project placement is complete, click on [OK].
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O The laser system reads the fiducials on the Top side of the coated PCB
(SolderMaskTop).

After fiducial recognition, the laser system starts the material thickness
measurement and the message Thickness measurement running is displayed.

When finished, removing the solder resist from the solder pads the Top side of the
coated PCB (SolderMaskTop) is started.

13. When the message Board production finished is displayed, remove the PCB from
the system.

14. Spray the PCB with LPKF Cleaner and use a brush to clean it.

15. Rinse the PCB with tap water and dry it with compressed air.

[Zl The solder mask has been structured.

The solder resist has been removed from the solder pads of a PCB with the laser
system.
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44 Producing an RF PCB

This chapter describes how to create an RF PCB using a laser system.

The RF PCB is produced with the hatching method.

For detailed information on processing methods of the ProtoLaser refer to chapter 1.7.

Ensure that the following consumables and auxiliaries are available before performing
the described tasks:

Consumables Auxiliaries System

e Base material Aluminum e LPKF Cleaner e ProtoLaser U4/S4/R4
oxide - Al203, 0.5 mm, (order code: 115891)
0/23 pm gold-plated e Brush

o Oil-free compressed air
e Tap water

The following steps are performed in this tutorial:

e Preparing the data in CircuitPro PL
e Processing the PCB (with ProtoLaser)

| Preparing the data in CircuitPro PL

For detailed information on preparing the data in CircuitPro PL refer to chapter 2.1.

In the user guidance step New select Single-sided from the drop-down list.
Select your laser system from the drop-down list (in this example PL R4).
A list of templates for single-sided materials is displayed.

Select the template Single-sided, Top, ProtoLaser R4.

Click on [Load template] or double-click on the template.

The user guidance step Material is displayed.

Select the material Al203_Au22, Single-sided, 0.5 mm, 22 pum.

cogH>eengbds

AI203_Au22
Single-sided, 0.5 mm, 22 ym

Focus determination
Single-sided, 1.5 mm, 18 um

FR4
Single-sided, 1.5 mm, 18 um

FR4
Single-sided, 1.5 mm, 35 um

ML104
Single-sided, 0.2 mm, 18 um

ML104
Single-sided, 0.2 mm, 5 ym

Speed test
Single-sided, 1.5 mm, 18 um

Fig. 285: Material selection

Click on [Select material] or double-click on the material.

The user guidance step Import is displayed.

Click on [T

The dialog Open is displayed.

Navigate to the folder that contains the data you want to import.

cOgXNxO@
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9. Select the files you want to import.
10. Click on [Open].

O The data are automatically assigned to the correct layer and the user guidance
step Import is displayed:

New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
RF PCB.com Circuit CAM EDIF binary v || rF pcB.com [v]
T Source Target Size/Format
| BoardQutline BoardOutline w |49.324 x 49.261 mm
= ] TopLayer TopLayer ~ |50x50 mm
] DrillPlated DrillPlated v |32.931 x 30.634 mm

FI) Apertures/Tools | Text

€ Material Discard Layout >
Fig. 286: User guidance step Import

11. Click on [Import].
O The layout is displayed in the user guidance step Layout.

New  Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
T[] Fducial @[] [—Line MF / omdPET 5

2665mm Y=  7.523mm ]

£ Import Scan fields 3

Fig. 287: Layout of an RF PCB

Before processing an RF PCB, the workflow settings need to be modified.
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12. Switch to the user guidance step Workflow.

Tpsde V| T3 35 T e W
] Cutting Group.
“ B 9 @ 5 “
Mount Matenal a ‘ 9 ‘ i % Drill Through-Holes 9 ‘ Structure Tep 9 ‘ Cut Inside % ‘ Conteur
Work package options
] Activated

Mame Mount Matenial
Type Instrution v
Instruction | Mount material -

Mount the base materiol onita the
processing are.
Message

£ Toohs | |
Fig. 288: User guidance step Workflow

Taolpaths 3

13. Select the work package Structure Top.

® 9 7] & @
Mount Material i ’7 _) ‘ i = onil g 1 Structure Top ) ‘ Cut Inside = \ Contour

] Activated

] Test tool settings.

Mame Structure Top

i ——.
——
Soaingpolcy IWI
g

| pm—a|

[ e R ]|

Fig. 289: Work package Structure Top selected
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14. Expand

the group Parameters.

Parameters
solate
] Generate

Input layer

Printed circuit board

] Restrict by PCB boundaries

! Il TopLayer Outline layer ¥ [] BoardOutline
| Il TextTop
B solderMaskTop
Hatching
] Generate
Hatching layer 1 [ ] BoarcOutline
W RuboutTop

Pattem Concentric [¥]
Hatching grid 15 pm

(default: % beam O

Use pre-cut lines for scan fields

Use wobble in narrow channels

) Align to global grid

'..] W isolate '.,]
@ [ Hatch [~] |0 Haten [~]

Fig. 290: Grol

up Parameters

15. In the sub-group Hatching select xy parallel from the drop-down list Pattern.
16. Enter 7.5 um in the input field Hatching grid.

O The sub-group Hatching changes as follows:

Hatching
[¥] Generate

Hatching layer

v [— BoardQutline
. RuboutTop

overlap

Pattern xy parallel EI
Hatching grid 7.5um

(default: 2 beam @)

Hatching contour 100 %

Fig. 291:

example.

Sub-group Hatching
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17. Select the tool Isolate.

Tools

I

[}

<|

v] | Isolate T‘ B sclate

d Hatch v Hatch v

Fig. 292: Tool selected

18. Move it to the second position using drag & drop.

Tools
O |
Hatch W DHatch W
Isolate v .\solate ™
O
O
O

Fig. 293: Tool moved
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Alternatively, you can change the order of the tools via the drop-down lists.

O
19.
O
20.
21.
O
22.
O

23.

24.
25.

|

The order of the tools Isolate and Hatch has been reversed.

Click on [Apply].

The workflow settings have been modified.

Switch to the user guidance step Toolpaths.

Click on [Compute toolpaths] or on 2.

The dialog Computing toolpaths is displayed:

Click on [Continue].

The toolpaths are being calculated. The message Computation results is
displayed.

Check the computation results for any possible warnings or errors and make
corrections, if needed.

Click on [Close].
Save your project.

The data have been prepared in CircuitPro PL.

LPKF Laser & Electronics d.o.o. | V. 4.0



ProtoLaser U4/S4/R4 Other how-to examples

B Processing the PCB (with ProtoLaser)

1. Switch to the user guidance step Processing.

A Step size.
1!») 0500 mm
Step size
_ @ -
. v [aw0omm | 4
Laser & Electronics «Cwmm
_(‘:ob::”‘"'" - . . I | Stwt prodsction | T >

Fig. 294: User guidance step Processing

2. Click on [Start production] or on .

3. When the message Processing phase: Mount material is displayed, place the
base material onto the processing table.

Click on .

The base material is fastened onto the processing table by vacuum.
Click on [OK].

The dialog Placement is displayed.

Move the dialog Placement to get a better overview.

Determine the processing area. The base material position and base material size
must match the processing area used by the CircuitPro PL software.

For detailed information on project placement by determining the processing area,
refer to chapter 1.1.

NogoQ+

8. Click on the tab Processing data.
9. Click on [Center on material].
10. Click on [OK].

O The laser system starts the material thickness measurement. The message
Thickness measurement running is displayed.

For detailed information on material thickness measurement, refer to chapter 1.3.
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When finished, the through holes are drilled and the dialog Test tool settings is
displayed.

In this example, testing and setting the tools is to be skipped.

For detailed information on testing and setting the tools, refer to chapter 1.5.

11. Click on [Resume].
O Structuring the Top side (TopLayer) is started.

12. When the message Board production finished is displayed, remove the PCB from
the system.

13. Spray the PCB with LPKF Cleaner and use a brush to clean it.
14. Rinse the PCB with tap water and dry it with compressed air.

[V] The PCB has been processed.

The RF PCB production is finished.
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5 Processing files

This chapter describes how to import different file formats (CAD files) and prepare
them for processing. It also shows typical errors during the import and suitable
measures for troubleshooting.

5.1 Processing DXF files in CircuitPro PL

Processing DXF files is only available in the license level Advanced of CircuitPro PL.
If you have any questions contact the LPKF sales department.

This chapter describes how to import and convert DXF files in CircuitPro PL.
The following steps are performed in this tutorial:

e Importing DXF files

e Combining open paths

e Modifying the workflow settings
e Computing toolpaths

B Importing DXF files

1. In the user guidance step New, select the template that suits the type of project
you have.
In this example the template Single-sided, Top, ProtoLaser U4 is used.

2. Click on [Load template] or double-click on the template.

O The user guidance step Material is displayed.

3. Select the material AL203_Au22, Single-sided, 0.5 mm, 22 ym.

~

Al203_Au22
Single-sided, 0.5 mm, 22 pm

Al203_Cu25
Single-sided, 0.5 mm, 25 pm

AlI203_Cu300
Single-sided, 1.5 mm, 300 um

Al203_Cu9
Single-sided, 0.5 mm, 9 ym

Chrome mask on glass_fast ablation
Single-sided, 2.3 mm, 0,1 um

Chrome mask on glass_high quality abl
Single-sided, 2.3 mm, 0,1 pm

Focus determination
Single-sided, 1.5 mm, 18 um

FR4
Single-sided, 1.5 mm, 18 um

FR4
Single-sided, 1.5 mm, 35 um

ITO_fast ablation
Single-sided, 0.2 mm, 0,1 pm

ITO_high quality ablation v

Fig. 295: Select material

4. Click on [Select material] or double-click on the material.
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O The user guidance step Import is displayed.

Click on .

6. Navigate to the folder that contains the data you want to import. The example data
used for this tutorial are located in the folder:

C:\Program Files\LPKF Laser & Electronics AG\
LPKF CircuitPro PL\Example Datal\UseCase DXFFiles.

o

7. Select the files you want to import (in this example Tutor_dxf.dxf).
8. Click on [Open].
O The user guidance step Import is displayed.
9. In the drop-down list of the column Target, select the entry Cutinside.
New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
o Tutor_dt do Dxf format [v] [ Tutoraxtaxt [v] fie
] Source Torget Size/Format Unit | Millimeters T|
] SICHTBARE_KANTEN_ISO_ \ [Cutinside] T|zon‘az mm
o il :
Apertures/Tools Text
€ Matenal Discard Import Layout >

Fig. 296: Select Cutinside
O The data to be imported are assigned to the layer Cutinside.

In the column Size/Format check the measurement unit which the DXF file was
originally created with (in this example it is mm). Make sure the same unit is displayed
in the sub-tab File under Unit. Should this not be the case, select the correct unit from
the drop-down list.

10. Click on [Import].
O The imported data is displayed in the user guidance step Layout:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
T [ Fiducial (0 | [—Line F  em BT & @

X= 146223mm Y= 186685mm

€ Import Scan fields

Fig. 297: Imported data

[Vl The DXF file has been imported.
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B Combining open paths

Data imported from a DXF file can consist of open paths. To avoid problems during
processing, open paths need to be converted to closed paths.

1. Select the entire layout.

Scan fields Workflow

“‘.f.l

Tools Camera

T

New Material Import Layout Toolpaths  Processing

¥ | —Line = B

“a Il Cutinside (42)

F /@ md

60322mm Y=  248831mm

Import Scan fiekds
Fig. 298: Layout selected
2. Click on the right mouse button and in the context menu select the entry Combine
open paths.
& Cut Strg+X
By Copy Strg+C
Invert selection
U Group
k:.  Moveobject Strg+M
G Rotate
~q horizontally
4 vettically
ﬂ Scale

Step and repeat...

Create instance type...

Expand

Merge

N 7

Split

b

Convert to polygon

|

Combine open paths

Convert to flash
Combine to flash
Assign to layer
Copy to layer
Create aperture...

Select by geometry

Measure

x Delete

Fig. 299: Combine open paths

M The open paths have been combined.
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B Modifying the workflow settings

1. Switch to the user guidance step Workflow.

Top Side. e 0 >

Before processing the DXF file, the workflow settings need to be modified.

(] Cutting Group

|7 17| k2
?| |

Dril Fiducials Structure Top

bl
> Drill Through-Holes _>‘

7]

‘ Cut Inside

72
|

Contour

Instruction | Mount materis!

Mount the base material onto the
processing area.
Message

=1
Fig. 300: User guidance step Workflow

2. Select the work package Cut Inside.

Workflow
[Botemsice [¥] € [ > B
Cutting Group
il ~ @ @ @ 2
‘ Mount Material 6 Material Placement » ‘ a Drill ig! 6 ‘ Cutlnside ) Contour
Work package aptions
bt Activated bt Activated
O Testtootsetings e
Hame [camise ] Sotting poficy @ Scan feld oriented
Tiee O Toolrented
ool
Inputlayer |77 7] BasrdOutiine |
¥ E Cutinside
P—
r P [ r
‘) [ ] r B
{ - LJ g
Parameters v
| [ Compuse tooipatis
Fig. 301: Selecting the work package Cut Inside
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3. Expand the group Parameters.

Parameters A
Position Inside E

Channel width 100 pm

Target beam overlap | 10 %

Actual beam overlap 19 %
Sorting Qutside in E [[] Unidirectional

Tab positions NoGaps E

Fig. 302: Group Parameters expanded

4. Select the entry Center from the drop-down list Position.

Parameters g
Position Center E |
Channel width 100 ym

Target beam overlap | 10%
Actual beam overlap 19 %

Sorting Outsidein | v| [] Unidirectional

Tab positions NoGaps E

Fig. 303: Entry Center selected
5. Click on [Apply].

Ml The workflow settings have been modified.

' Modifying the workflow settings

The most important parameters when modifying the workflow settings before
processing DXF files are Position and Channel width.

Parameters
Position Inside 3
Channel width 100 pm

Target beam overlap - 10%
Actual beam overlap 19 %
Sorting Qutside in Z| [[] Unidirectional

Tab positions 7 NoGaps Z|
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The parameter Position defines the position of the toolpaths (in yellow) in comparison
to the DXF object (in magenta). There are three options:

Option

Definition

Example of toolpaths

Inside

The toolpaths are located inside
the DXF object.

Outside

The toolpaths are located
outside the DXF object.

Center

The toolpaths are located
outside and inside of the DXF
object.

The parameter Channel width defines the width of the cutting channel on the

material.

|1

V. 4.0 | LPKF Laser & Electronics d.o.o.

243/274



Processing files ProtoLaser U4/S4/R4

Computing toolpaths

Switch to the user guidance step Toolpaths.

Click on [Compute toolpaths] or on ZZ.

The dialog Computing toolpaths is displayed.

Click on [Continue].

The toolpaths are being calculated. The message Computation results is

displayed.

4. Check the computation results for any possible warnings or errors and make
corrections, if needed.

5. Click on [Close].

6. Save your project.

o«ogbd--

V] The toolpaths have been computed.

The DXF file has successfully been imported in and converted for CircuitPro PL.
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5.2 Processing Gerber and Ecxellon files in CircuitPro PL

This chapter describes how to process Gerber and Excellon files in CircuitPro PL. It
also shows typical errors during the import and suitable measures for troubleshooting.

The following steps are performed in this tutorial:

e Importing DXF files

e Selecting the file format

e Assigning the desired target layer during import

e Assigning the desired target layer after import

e Setting/Correcting the size and format

e Checking/Modifying aperture properties

e Using layer names from the Gerber file for import
e Using layer names from the Gerber file as default

B Selecting Gerber and Excellon files

1. In the user guidance step New, select the template that suits the type of PCB you
want to process.
In this example the template Single-sided, Top, ProtoLaser U4 is used.

2. Click on [Load template] or double-click on the template.

O The user guidance step Material is displayed.

3. Select the suitable material.
In this example the material FR4, Sigle-sided, 1.5 mm, 18 um is used.

Al203_Au22
Single-sided, 0.5 mm, 22 um

Al203_Cu25
Single-sided, 0.5 mm, 25 um

AI203_Cu300
Single-sided, 1.5 mm, 300 um

AI203_Cu9
Single-sided, 0.5 mm, 9 um

Chrome mask on glass_fast ablation
Single-sided, 2.3 mm, 0,1 pm

Chrome mask on glass_high quality ablatio
Single-sided, 2.3 mm, 0,1 um

Focus determination
Single-sided, 1.5 mm, 18 um

FR4
Single-sided, 1.5 mm, 18 um

FR4
Single-sided, 1.5 mm, 35 um

ITO_fast ablation
Single-sided, 0.2 mm, 0,1 um

ITO_high quality ablation
Single-sided, 0.2 mm, 0,1 um

ML104
Fig. 304: Selecting the material

4. Click on [Select material] or double-click on the material.
O The user guidance step Import is displayed.
5. Click on 7.
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O The dialog Open is displayed.

6. Navigate to the folder that contains the data you want to import. The example data
used for this sequence are located in the folder:
C:\Program Files\LPKF Laser & Electronics AG\
LPKF CircuitPro PL\Example Data\UseCase GerberExcellonFiles.

7. Select the files you want to import (in this example: Tutor.BOA, Tutor.BOT,
Tutor.DRL, Tutor.SMB, Tutor.SMT, Tutor.SPT, Tutor.TOP).

8. Click on [Open].
O The user guidance step Import is displayed.

. - : Lo :
New  Material __Import | Layout ields  Tools w  Toolpaths  Processing Camera
+ ~ Fib

1 TutorBOA 1 Gerberk 2 v || Boaranpe 3 v * Nl

| Source Target Size/Format Unit

7] BoardOutline BoardOutline [v] 4359 x 78046 mm ek
= Tutor.8OT GerberX [v] | BotApe [~] Decimal
Source Target Size/Format Digits m.n
¥ BottomLayer 4 BottomLayer 5 ] 40,8941 65.469 mm 6
Tutor.SME GerberX [v] | MaskBotape ]
Source Torget Size/Format
| SolderMaskBottom SolderMaskBottom v | 22.378 x 66.734 mm
Tutor.SMT GerberX v | | MaskTopApe v
Source Target Size/Format
7] SolderMaskTop SolderMazkTop [v] 3889917216 mm
TuterSPT GerberX [v] | PasteTopApe [~]
Source Target Size/Format
7] SolderPasteTop SolderPasteTop <] 3862968978 mm
Tutor.TOP Gerberk [¥] [ Topape [v]

0] | ApenturessTools | Text

€ Material Discard Import Layout >

Fig. 305: User guidance step Import

The following information on the imported files is displayed:

Item |Information Description
1 File name Displays the name of the imported file.
2 Format Displays the format of the selected file. If CircuitPro PL has not

recognized the file format correctly, you can assign the correct
format in the corresponding drop-down list.

3 Aperture/Tool list Displays the aperture list/tool list that is usually a part of the
Gerber or Excellon file. The apertures contained are displayed in
the tab Apertures/Tools.

4 Source Indicates the names of the paths/3D elements within the
imported file. Activate the check boxes of the files that you want
to import.

5 Target Displays the layer to be assigned.

6 Size/Format Displays the size/format of the imported layer.
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9. Deactivate the check boxes of the files you do not want to import (in this example:
Tutor.BOT, Tutor.SMB, Tutor.SMT and Tutor.SPT).

O The files have been deselected.
The user guidance step Import changes as follows:

New

Material

+

Tutor BOT
source
Botton] ayer

Tutor SMB

Source

Soldert askBottom

Tutor SMT
Source
SolderM] askTop
TutorSPT

Source
Solderf] steTop

E

€ Matenal

Tutor.TOP

Source
] Toplayer

Tutor.DRL

Apertures/Tools

Import

Layout Scan fields Tools Workflow Toolpaths
Gerberx [¥] [sotape ] ~ | e
Target Sire/Format Unit
BottomLayer | 40.694.x 69.469 men el
Gerberk [¥] [ Mosksotape ] Decimal
Targe Digétz mn

Gerber j MaskTopape

Target Size/Format
GerberX [] [ PasteTopape

Target Size/Format

GerberX [¥] [ Topape
Target Sa/Format
Toplayer [¥] 2082x 756 mem

Excelion a

Tutor.DRL

Discard

Processing

[l

it leacing 2eros | v |

Camera

Layout B

Fig. 306: Deselected files

|Z[ The Gerber and Excellon files have been selected.
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B Selecting the file format

In some cases it is possible that the format of the selected files is not recognized
correctly.

Note that the file problem described in this procedure was created intentionally. The
files in the folder Example Data do not contain these problems.

1.

In the dialog Open, select the files you want to import (in this example: Tutor.BOA,
Tutor.DRL and Tutor.TOP).

2. Click on [Open].

O In the user guidance step Import, the file format as well as other file-specific
information are missing (= Undefined). A yellow warning symbol is displayed next
to the file name:

New Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera

Ta| Tutor BOA Gerberk [¥] [ 8o ~

| Source Target
] BoardOutline BoardOutline [+]s
= Tutor DRL ~ ~
Source Target
v] Tuter.DRL DrillPlated [v]a25
! Tutor.TOP Undefined T] j
0 Apertures/Tools Text
€ Matenal Discard Layout >

Fig. 307: Format undefined
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3. Select the appropriate file format from the drop-down list (in this example

GerberX):
New Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
I
Tutor.B0A GerberX [+] [ Boaraape [~]
Il Source Target Size/Format
] BoardOutline [ BosrdOutine [+] 43598 x 78,048 mem
= Tutor.DRL Excellon [+] [ rutor.on [*]
Source Target Size/Format
] Tutor.DRL [ CritPiated [+ 42252 x 76859 mem
! Tutor.TOP Undefined v 3
GerberX
F) Apertures/Tools Text
€ Matenal Dscard [ mport | Layout 3

Fig. 308: Selecting the appropriate file format

O The missing file-specific information is displayed automatically.

New Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
+
U Tutor80A GerberX [¥] [ Boeraipe ~] Fc  [[Foset
(| Source Target Size/Format Unt
] BoardOutline | BosrdOutline [v] 42588 x 78,048 men ks
= Tutor ORL Excelon [¥] [FutorDre ] | oecmsl
Source Target Size/Format Digits m.n
] Tutor.DRL DrillPlated v | 42.252 x 76.859 mm
Tutor.TOP GerberX [+ ] Topape [~
Source Terget Size/Format
| ToplLayer Toplayer v | 0,84 x 75,76 men
Aperarearions | ot

Fig. 309: Appropriate file format selected

|Z[ The file format has been selected.

If CircuitPro PL does not assign the file to the desired layer automatically, there are
two ways to assign it manually. This takes place either during or after import of the
files. Both possibilities are described as follows.
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[ | Assigning the desired target layer during import

1. In the dialog Open, select the files you want to import (in this example: Tutor.BOA,
Tutor.DRL and Tutor.TOP).

2. Click on [Open].

O Inthe user guidance step Import, the file Tutor.DRL has not been automatically
assigned to an existing layer (the column Target is active and contains the name
of the file):

New  Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
+ — e
- TutorB0A Gerber [¥] [ Boeranpe [~ .
7 Source Target Size/Format et Mitimeters [¥]
] BoardOutline BoardOutline v | 43.598 x 78.048 mm Values Absolute | v]
= Tutr 0P Gabek %] opie ] | oecmat [Otlesdingzes []
Source Target Size/Format Digitsmn | 2 3
A Teplaye [lopmr  [o]wstarstom
Tutor DRL Excellon [v ] TutormL [~]
Source Target i vFormat
] Tuter.DRL Tutor.DRL v | 42752 x 76.858 mm
0 | AperturesiTools | Tea

€ Matenal Discard Import Layout 3

Fig. 310: Unassigned layer
3. Select the desired target layer from the drop-down list (in this example DrillPlated):

New  Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
* — i
! Tutor 804 Gerberk [¥] [Boaraape [~ e
7 Source Target Sze/Format Ut Mitimeters [¥]
v BoardOutline BoardOutiine [+ 42508 x 7048 Values | Absolute [
= Tutor.TOP GerberX [¥] [Topape ] Decimal | Ot lesding 2¢v0s | v
Source | Target Size/Format Digtsman | 2 || 3
o] TopLayer Toplayer v | 40847578 men
Tutor DRL Excellon [%] | Tutor0RL [~]
Source Target Size/Format
| Tuter.DRL Tutor.DRL v | 42.252 x 76859 mm
E Apertures/Tools cardOutin

Fig. 311: Selecting the target layer
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O The user guidance step Import changes as follows:

New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
] Tutor BOA Gerberk [+] [ Boaraage [~] e -
| Source Target Unit Miimeters. |52
| BoardOutline v 8 Values Absclute |
= Tutor.TOP Gerbent [+] [Topape [~] Decimal | Ormit leading zer0s | ¥
Seurce Target Size/Format Digtsma | 2 || 3
<) Toplayer [TopLayer v | 4084x 7578 mm
Tutor.DRL Excellon [v] | Tutor0aL [~]
Source Target Size/Farmat
v Tutor.DRL ~ | 42.252.x 76.859 mm
] Apertures/Tools Text
€ Matenal Discard Import Layout 3
Fig. 312: Selected target layer
4. Click on [Import].
O The processing data are displayed in the user guidance step Layout.
New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
W Fducal @ [¥] [—tine Fl F 7 @emdET &4

23682mm ¥

-5.729mm

€ Import Scan fields >

Fig. 313: User guidance step Layout

V] The desired target layer has been assigned during import.
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[ | Assigning the desired target layer after import

In the dialog Open, select the files you want to import (in this example: Tutor.BOA,

Tutor.DRL and Tutor.TOP).

2. Click on [Open].

O Inthe user guidance step Import, the file Tutor.DRL has not been automatically
assigned to an existing layer:

—_

New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
o Tutor BOA Gerberk [¥] [ oaraipe [~] e
|| Source Target Sze/Format Unit Milimeters [v]
] BoardOutline EcardOutline w | 43.508 % 78.048 mm Values Absclute | ¥
E Tutor.TOP GerberX z TopApe z| Decimal | Omit leading zeros [ ¥]

oigtsma | 2] 3

Saurce armat
) Toplayer ayer xT5.76 mm

TutorDRL Excellon [v ] TutorDRL [~
Source Target I [ —
] Tutor.DRL Tutor.DRL w | 424252 x 76.859 mm

0 | AperturesiTools | Tedt

€ Matenal

Fig. 314: Unassigned layer
3. Click on [Import].
O The following message is displayed:

Info n

0 During import, these new layers have been created:
Tutor.DRL

Assign the correct PCB layer and technology to them.

Close

Fig. 315: Info about new layer created

4. Click on [Close].
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O A new layer Tutor.DRL has been created and the processing data are displayed in

the user guidance step Layout:

Fig. 316: User guidance step Layout | processing data

5. Inthe pane Workflow setup, expand the group Layout and expand the node

Layers.

O Alist of layers is displayed.
6. Right-click on the layer Tutor.DRL (64) and click on the context menu item Select

by layer.

Workflow setup

4 Layout

4 Layers

T

b Material composition

Fiducial (0) [Fiducials]

b L‘ BoardOutline (1) [Mechanical]

B . Cutlinside (0) [Cutting]

T [ rillplated (0) [Drilling)

T B Orillunplated (0) [Drilling)

B - Toplayer (0) [Wiring]

T Il TextTop (0) Wiring)

B D SilkScreenTop (0) [Silk screen)
B . SolderPasteTop (0) [Solder paste]
T B solderMaskTop (0) [Solder mask]
T I RuboutTop (0) [Rubout]

'h . BottomLayer (542) [Unknown]

Instances

(R
b Apertures Select by layer

Color...
Fiducials £
b Scan fields |V Visible
I Tools v/ Selectable
I Workflow PCB layer »
I Toolpaths
P ) B Displaymode »
I Processing
Technology >
Inverse
Rename
x Delete

Fig. 317: List of layers | Select by layer
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Alternatively, you can select the layer from the drop-down list:

Nl

New Material

+ B B SilkScreenTop (0) A
D

'
[

42
o |’h [ Tutor.DRL (64)
« >

T [] BoardOutline (1) — Line

- SolderPasteTop (0)
rh - SolderMaskTop (0)

rh . RuboutTop (0)

<

1

Import

M| ¥ /

Right-click on the black background and select the context menu item Select by layer.

254/274

O All objects on this layer are selected and highlighted.
7. Right-click on the black background.
8. In the context menu, click on Assign to layer > DrillPlated:
&% Cut Ctrl+X
Qﬁ Copy Ctrl+C
Invert selection
D Group
ks Move object Ctrl+M
G,- Rotate
~a horizontally
4 vertically
:::j Scale
Step and repeat...
®1  Createinstance type...
3 Expand
~ Round
" Chamfer
[a Merge
2 Split
:*J Convert to closed path
Combine to flash
Explode flash faducil
BoardOutline
4 Create fiducial with defaults
Assign to layer » DrillPlated
: vniiunpiatea
Create aperture... ToplLayer
Select by aperture TextTop
Select by geometry SilkScreenTop
? Measure SolderPasteTop
x e SolderMaskTop
— RuboutTop
Fig. 318: Assigning objects to target layer
9.

In the user guidance step Layout, click anywhere on the black background or

press to deselect the highlighted objects.
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O The color of the holes changes to turquoise.

Fig. 319: Assigned holes

V] The desired target layer has been assigned after import.
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= Setting import assignments

During file import, some files are automatically assigned to target layers and the
column Target is inactive. This is a result of Import assignments settings. If you
frequently use file names with the same suffixes, you can adapt the Import
assignments to your requirements.

Perform the following steps:

Click on File > Options...

The dialog Options is displayed.
Click on Import assignments.
The dialog changes as follows:

o~MO-

Options - o IEN
4 [ Al settings
[ General
C:\Users\User name\Documents\LPKF Laser & Electronics\LPKF CircuitPro PL\ApertureTemplates.xm!
4 [ Display
) Grid
D snap
4 [ Import / Export C:\Users\User name\Documents\LPKF Laser & Electronics\LPKF CircuitPro PL\Import Assignments\Eagle.xm|
Import assignments
[ Gerber
[ Excellon
0 wo -
D HeaL File name Format Layer/Template Aperture/Tool list A
D oxF *.T0P GerberX v | Toplayer v | TopApe v
0 cp2p *BOT GerberX v | BottomLayer v | Botape v
D) Miscellaneous *BOA GerberX v | BoardOutline v | BoardApe v
[ Machine *.SST GerberX v | SilkScreenTop v | SilkTopApe e
4 03 Logging *.558 GerberX v | SilkScreenBottom v | silkBotApe v
D Logging *SMT GerberX v | SolderMaskTop v | MaskTopApe v
D General *SMB GerberX v | SolderMaskBottom v | MaskBotApe v
~SPT GerberX v | SolderPasteTop v | PasteTopApe vlv
Add Remove
(] Adjust drill files
ok || cance

Click on [New].

The dialog Save As is displayed.

Enter the new name of the .xml file and click on [Save].
The dialog changes as follows:

Oos>0O9

Options Y < |

4 [ All settings
[ General
4 [ Display
0 Grid
D snap
4 [ Import / Export C:\Users\User name\Documents\LPKF Laser & Electronics\LPKF CircuitPro PL\Import Assignments\New.xm!
[ Import assignments
4 [ Formats
[ Gerber
[ Excelion
D wo
[ HPGL
D oxF
D cp2p
D) Miscellaneous
[ Machine

3 nggmg
[) Logging

[ General v} Adjust drill files

C:\Users\User name\Documents\LPKF Laser & Electronics\LPKF CircuitPro PL\ApertureTemplates.xml!

New. Save As

File name Format Layer/Template Aperture/Tool list

0K Cancel

5. Click on [Add].
6. Enter the suffix of the file name in the column File Name.
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7. Select the corresponding values from the drop-down lists in the columns Format,
Layer/Template and Aperture/Tool list.

8. Repeat the steps 6 and 7 for creating further Import assignments.
9. When you have finished creating the desired Import assignments, click on [OK].

O The following figure displays an example of an import assignment setting for the
file names with the suffix *.CUT:

File Name Format Layer/Template Aperture/Tool list
~.cut [ Gerberx v | BoardOutine v | Bosrdape v

B Ssetting/Correcting the size and format

In some cases, the layout of the file is not displayed correctly in CircuitPro PL. There
are four possible causes for this:

— Incorrect measurement unit: A wrong measurement unit was selected when
importing the file (inch instead of mm).

— Incorrect number of decimal digits: The number of decimal digits entered does
not match the file's contents.

— Incorrect declaration of the value (relative/absolute).
— Incorrect zero suppression (decimal).

Note that the file problem described in this procedure was created intentionally. The
files in the folder Example Data do not contain these problems.

1. In the dialog Open, select the files you want to import (in this example: Tutor.BOA,
Tutor.DRL and Tutor.TOP).

2. Click on [Open].

O In the user guidance step Import, the file Tutor.DRL displays a peculiarly large
size of the layout:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera

€ Matenal Discard Import Layout 3

Fig. 320: Large size of the layout
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The measurement unit for GerberX files is preset as default and cannot be modified.
The measurement unit for all other file types (Excellon, Gerber etc.) can be modified.

3. Check the Unit in the sub-tab File of the user guidance step Import (in this
example Inches are selected).

4. Select Millimeters from the drop-down list.

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
m* n—
TutorBOA GerberX [v] [ Boaraape [+] e
T Source Target Siz
%) BoardOutline [ Boardoutine )=
= Tutor.TOP GerberX [v] | Topage [+] -
Source Target Size/Format Digitsmn | 2 3
@ Toptoyer Toplaye [Jaostxrs7smm
Tutor.DRL Excellon [ ] Tuter.0RL |v]
Source Target Size/Format
) TutorDRL DrilPiated ¥] 073201 1952219
0 | Apetures/Tools | Text
€ Matenal Discard Layout 3

Fig. 321: Selecting the appropriate unit

O The dimensions of the layout change automatically:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
m* n—
TutorBOA GerberX [v] [ Boaraape [+] e
7 Souree Target Size/Format Uit wilimetrs [+]
] BoardOutline [ Boardoutine [] 43.558 ¢ 78.048 rmm Veives | Absolate [%]
= Tutor.TOP GerberX [+] [ Topape ] Decimal | Omit leading zeros | ¥
Source. Target Size/Format Digsmn | 2 |[ 3
&) TopLayer TopLayer [ ] 084 x75.76 e
Tutor DRL Excellon v | TutoroaL [v]
Source Target Size/Format
! Tutor.DRL DrilPisted <] 42252 76859 men
E Apertures/Tools | Text
€ Matenal Discard Layout 3

Fig. 322: Changed dimensions of the layout

O The measurement unit has been checked and corrected.
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If the layout is still not displayed correctly in the tab 2D, you should check the number
of decimal digits. An incorrect preview of the layout data is displayed as follows:

New Material Import Layout Scanfields Tools Workflow Toolpaths  Processing Camera
* il
[ Tutor808 Gt 5] [Gowiire e
| Source [Twge [seesfoms Unit Millmeters [¥ ]
) BoardOutline | BoardOutiine v|a. 048 Values Absolute [v]
= Tutor.TOP GerberX [+] [ Topape Decimal | Omit leading zeros | ¥
Source Target Size/Format Dignsmn | 2 || 4
&) TopLayer TopLayer [ ] 084 x75.76 e
Tutor.DRL Excellon [+ ] TuterrL [~]
Source Torget Size/Format
! Tutor.DRL DrillPlated v | 7.105 x 10.566 mm
0 Apertures/Tools Tet
T e | Dot =

Fig. 323: Incorrect preview of the layout

5. Check the Digits m.n in the sub-tab File of the user guidance step Import.
6. Enter 3 in the n digit count.

O The user guidance step Import changes as follows:

New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
m* n—
TutorBOA GerberX [v] [ Boaraape [+] e
7 Souree Target Size/Format Uit wilimetrs [+]
] BoardOutline [ Boardoutine [] 43.558 ¢ 78.048 rmm Veives | Absolate [%]
= Tutor.TOP GerberX [+] [ Topape ] Decimal | Omit leading zeros | ¥
Source. Target Size/Format Digtsmn | 2
&) TopLayer TopLayer [ ] 084 x75.76 e
— Erccton ol voerors =
Source Target Size/Format
v) TutorDRL [opates T 4252076850 mm
E Apertures/Tools | Text

€ Matenal Discard Layout 3
Fig. 324: Correct preview of the layout

O The number of decimal digits has been checked and corrected.

|Z[ The size and format have been set/corrected.
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[ | Checking/Modifying aperture properties

1. In the user guidance step Import, select the file whose apertures you want to
check (in this example Tutor.BOA).

O The user guidance step Import changes as follows:

New  Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
* — = if n
! Tutor.B80A Gerbesk [v]| soaraape Iv] Fic (o
1 Source Target Size/Format b
| BoardOutline 8 v | 43.508 x T8.048 mm
= Tutor.TOP [¥] [ Topape ~ Decimal
Source Target Size/Format. Digits m.n
TutorORL Eaceion ] [Towrome =l
Source Target Sae/Format
) TutorDRL [Dpistes  [v]a2252a76858mm
0 Apertures/Tools Text
€ Matenal Discard Layout B

Fig. 325: File Tutor.BOA selected

2. Click on the tab Apertures/Tools and then on the sub-tab Attributes.
O The user guidance step Import changes as follows:

New  Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
* o Attributes
L Tutor.80A GerberX [v ]| Boarsape ] File | Format | |Srroute
| Source Target Size/Format Type Crele ]
] BoardOutline BoardOutline [ ] 43.508.1 78.048 mem Rotatiom: | 0°
= Tutor.TOP GerberX [¥] | Topape [~ = 0.1 mm
Source Torget Size/Format b
&) TopLayer TopLayer [v]40. e
Tutor DRL Excellon [¥] [Tutor0RL ~] b
Source Target Sze/Format
) TutorDRL DrilPlated [~ 22521 76858 mem
D | ApeturesiTools | Tem
image Name Mode Rotation f b < d
Q 010 0 0.1 mm
€ Matenal Discard Layout B

Fig. 326: Tab Apertures/Tools and sub-tab Attributes

The following aperture properties can be modified in the sub-tab Attributes:

— Shape of the aperture (circle, square, oval etc.)
— aperture rotation
— parameters of the aperture geometry
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In this example, the aperture’s shape is to be changed from a circle to a rectangle.

3. In the sub-tab Attributes under Type, select Rectangle from the drop-down list.

+ il
[T " TV Bomatpe = File | Format | Attributes
i} Source Target | Size/Format Type: | Circle ¥
] BoardOutline BosrdOutiine [+ ] 43.500.x 78.048 men Rotation: g“"l"“"
ircle
E Tutor.TOP [Gerbent ] [Topape ] ® I >
Source Target | Size/Format | b —
7] Toplayer Toplayer [+ ]4084x 7576 men | « ';j-:,”g:“’"‘-“’"
Round rectangle
TutorDRL [Excellon [¥] [Tutor0RL I*] . Bevel rectangle
Segment
source Torget [Size/Format |
¥ TutorDRL Drilllated [v] 42252 76859 mmm |
| Apettures/Tools Text
Image Name Mode | Rotation la b le d
(@) [on I ] [0~ [0.1 mm | | [
[ romers | [ ]

Fig. 327: Selecting the type of aperture
4. Enter 1.5 in the input field a..
O A preview of the modified aperture is displayed in the sub-tab Attributes:

[ e VB cowtipe - File | Format | Attributes
I} Source Terget Size/Format e [Recunge  [v]
[¥] BoardOutline [ BosrdCutiine v 43.598 x 78.048 men Rotation:
E Tutor.TOP [ Gerbeex [v] | Topape ~] = [15mm]
Source Target | Size/Format | b
¥ TopLayer [ TopLayer [+] 0825 75.76 mm | -
TutorDRL [ Excelion [¥] [ Twter.0a ~] &
Source Target | size/Format |
¥ Tutor.DRL [ DritPlated [v] 422525 78859 mm | K a1
B | ApeturesiTools | Tem E
[image Name Mode | Rotation ls b |e d |
L O w I TS N .~ I E—
[< o | =n

Fig. 328: Preview of the modified aperture

V] The aperture properties have been checked/modified.
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The Gerber file format has an input field for the layer name. There are two ways to use
the layer name for an import. Either you define for each import whether the layer name
from the Gerber file is to be used or you set this function as default in the options.

Both possibilities are described as follows.

The layer name defined in the Gerber file is displayed in the tab Text of the user
guidance step Import (in this example the file Tutor.BOA which contains the layer
name BoardOutline is used):

New  Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
i Tutor80A Gaberk o Boorttoe o B
I Source Torget Size/Format Unit
v BoardOutline BoardOutline [ ] 43.598.x 78.048 mm Values
E Tuter.TOP GerberX ~ Decimal
Source Terget Digits m.n
] TopLayer Toplayer
Tutor DRL Excellon I~
Source Torget
] Tuter.DRL DrillPlated
0 Apertures/Tools Text
%L NBoardOutline® % I
€ Matenal Discard Import Layout 3

Fig. 329: Layer name in the file Tutor.BOA

B Using layer names from the Gerber file for import

1. In the dialog Open, select the files you want to import (in this example: Tutor.BOA,
Tutor.DRL and Tutor.TOP).

2. Click on [Open].

O The user guidance step Import is displayed. The layer names defined in the
Gerber file are not used and not displayed in the column Target and in the column

Source:
New Material Import Layout Scanfields Tools Workflow Toolpaths Processing Camera
" —
0 Tuter 804 G F | ™
| Source Target
) GerberX data | T BOA
E Tutor 0P Gererk <] [Toppe = ~
Source Target Size/Format Digits m.n
| GerberX data Tutor.TOf v | 40.84 x 75.76 mm
Tutor,ORL Excellon | Tutor AL v
Source Target Size/Format
) Tutor.DRL DrillPlated v | 42.252 x 76.859 mm
0 Apertures/Tools Text

€ Material Discard E Layout >
Fig. 330: Layer names not used in the Gerber file
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3. Select one of the Gerber files (in this example Tutor.BOA) and switch to the

sub-tab Format.

New Material Import Layout Scan fields Tools Workflow Toolpaths Processing Camera
i Tutor.BOA GerberX 3 Tutor.BOA E File | Format
[Fimj Source Target Size/Format Use layer neme
) Gerber datn Muwsoh — []esexmoamn ) s layr poleey
— Rotate square in movement direction
= Tutor.TOP GerberX [+] [Topape [ Step and repeat to flash
Source Target Size/Format Rotate AM-Octagon
) bkt [foror  Tv]aosxrstimm Set dinterpoaion v defa
Tutor.DRL Excellon [¥] [TutoromL [~] ) Apply to all Gerber files
Source Target Size/Format
) Tutoe 08 [oibwd  [v]esexmssem
Fo) Apertures/Tools Text
€ Matenal Discard Impart Layout )\
Fig. 331: Gerber file selected
4. Activate the check boxes Use layer name and Apply to all Gerber files.
File Format
[¥] Use layer polarity
[7] Rotate square in movement direction
[T] Step and repeat to flash
[[] Rotate AM-Octagon
[] Set 360 interpolation as default
[v] Apply to all Gerber files
Fig. 332: Activated check boxes
263/274
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O The layer names defined in the Gerber files are displayed in the column Target
and in the column Source:

0 | Apertures/Tools

€ Matenal

Workflow

New Material Import Layout Scan fields Tools
I
Tutor.BOA GerberX | v | Tutors08
I3 Source Target Size/Format
¥ BoardOutline BoardQutline v |43.598 x 78.048 mm
= Tutor.TOP GerberX [v] [ Topape
Source Target Size/Format
&) TopLayer ToplLayer v | 0.82.x 75.76 men
TutorDRL Excellon [¥] [ Tuter0AL
Source Target Size/Format

Toolpaths

]

[

4]

Processing Camera

File Format

%) Use layer name

%) Use layer polarity
Rotate square in movement direction
Step and repest to flash
Rotate AM-Octagen

Set 360 interpolation as default

) Apply to all Gerber files

Layout 3

Fig. 333: Layer names defined in Gerber files displayed

V] The layer names from the Gerber file have been used for import.

B Using layer names from the Gerber file as default

1. Click on File > Options...
O The dialog Options is displayed.
2. Click on Formats > Gerber.

4 [ All settings
[ General
4 [ Display
D Grid
O snap

4 [0 Formats

4 [ Import / Export

[ Import assignments

Options

~ 1. Import

| [ Gerber

] Excelion
0 wo
[ HPGL
[ DxF
D cp2p
[ Miscellaneous
[ Machine
4 [ Logging
[ Logging
[) General

1.1. Use layer polarity

1.2. Rotate square

1.3. Step and repeat to flash
1.4, Rotate AM-octagon
1.5. Use layer name

True
False
False
False
False

1.6. 360-degree interpolation as defa False

1.1. Use layer polarity

Activate/Deactivate analysis of layer polarity during Gerber import.

Fig. 334: Dialog Options | Gerber
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3. Setthe value in line 1.5 Use layer name to True.

4 [ Import / Export
[) Import assignments
4 [0 Formats
[ Gerber
[} Excellon
0 tMD
[ HPGL
[ oxF
O cp20
[ Miscellaneous
[ Machine
4 [ Logging
[ Legging
D General

Options
a4 [ All settings ~ 1. Import
[ General 1.1. Use layer polarity True
4 [ Display 1.2. Rotate square False
O Grid 1.3. Step and repeat to flash False
0 snap 1.4, Rotate AM-octagon False
1.5. Use layer name False

v

1.6. 360-degree interpolation as d True ‘

IFaIse

1.5. Use layer name
Use layer name definition from Gerber file.

0K Cancel

Fig. 335: Selecting value True for Use layer name

4. Click on [OK].

If the value False is selected, the option is not activated as default. In such cases,
when importing Gerber files, you must always define whether you want to use the
layer names contained in the files.

O The option for the default use of the layer name contained in the Gerber file has

been activated.

5. In the dialog Open, select the files you want to import (in this example: Tutor.BOA,

Tutor.DRL and Tutor
6. Click on [Open].

.TOP).

O The user guidance step Import is displayed. The layer names defined in the
Gerber file are displayed in the column Target and in the column Source:

New  Material Import Layout Scan fields Tools Workflow Toolpaths  Processing Camera
i Tutor8OA GerberX [v ] Tutor808 [+] Fe [
T Source Target Size/Format Unit
¥] BoardOutline BoardOutine [ [43:398 x 78.048 mm Vlues
E Tutor. TOP Gerberx [v] [Topape [~ Decimal
Source | | Target 4 Size/Format Digits m.n
] TopLayer Toplayer 40,84 x 75.76 mm
Tutor DRL Excellon [v] [TutorRL ]
Source Target Saze/Format
] Tutor.DRL DrillPlated v | 42.252 x T6.859 mm
FL] Apertures/Tools Text
€ Material D § Import Layout 3
Fig. 336: Layer names defined in Gerber files displayed
V] The layer names from the Gerber file have been used as default.
The Gerber and the Excellon files have been processed in CircuitPro PL.
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