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1. PhCNC LSSE Basics

This manual applies to both PhCNC LSSE and PhCNC LSSE HD. The two products provide the same
CAM functionality and differ only in their licensing method.

For simplicity, unless explicitly stated otherwise, references in this manual to PhCNC or PhCNC LSSE
apply equally to both PhCNC LSSE and PhCNC LSSE HD.

This manual explains how to use the different features of PhACNC LSSE. PhCNC LSSE is the result of
almost 20 years of continuous development of the PhCNC software platform.

The licensing methods are as follows:

PhCNC LSSE requires a software license assigned to the computer on which the software is installed. A
valid software license unlocks the production output functions.

PhCNC LSSE HD requires a valid USB hardware dongle (PhCNC LSSE.HD) connected to the computer.
The dongle unlocks the production output functions.

Without a valid software license or connected hardware dongle, both products operate in Evaluation
Mode. Evaluation Mode provides access to almost all CAM, project-editing, toolpath-generation and
simulation functions, but disables the following production output operations:

G-code export;
Gerber and drill-file export;
Printing.

Projects can still be created, edited, saved and reopened in Evaluation Mode.

Software Versions and Windows Compatibility

PhCNC LSSE is available in both 32-bit and 64-bit versions. All versions are compatible with Windows
User Account Control (UAC) and can be installed, updated and uninstalled through the standard
Windows installation and application-management tools.

PhCNC LSSE 32-bit (x86) can be installed on Windows XP, Windows Vista, Windows 7, Windows 8.x,
Windows 10 and Windows 11.

PhCNC64 LSSE 64-bit (x64) requires a 64-bit edition of Windows and can be installed on 64-bit
Windows 7, Windows 8.x, Windows 10 and Windows 11.

PhCNC LSSE Licensing

Online licensing of PACNC LSSE is available on computers running Windows 7 or later and requires an
active Internet connection.

Offline licensing is available on all supported Windows versions. The license request can be generated
on the PhCNC LSSE computer and processed using another Internet-connected computer.

PhCNC LSSE HD USB Dongle

PhCNC LSSE HD uses a USB hardware dongle instead of a computer-bound software license.

The required USB dongle drivers are installed automatically during the PhCNC LSSE HD installation. The
drivers are digitally signed and comply with the Microsoft Windows driver-signing and security

requirements supported by the corresponding Windows versions.

A valid USB dongle must remain connected to the computer to enable the production output functions.
If the dongle is missing or not recognized, PhCNC LSSE HD operates in Evaluation Mode.
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1.1 First installation of PhCNC LSSE

PhCNC LSSE is installed in the same way as a standard Windows desktop application. The screenshots
below show the main steps of a first-time installation.
Start the PhCNC LSSE installer and follow the instructions displayed by the InstallShiel

PhCNC64 LSSE Pro - InstallShield Wizard

d Wizard.

Welcome to the InstallShield Wizard for PACNC64 LSSE Pro

The InstallShield Wizard will install PhCNC64 LSSE Pro on your computer. To continue, click
Next.
e

InstallShicld | <Back Cancel

Read the End-User License Agreement and accept its terms to continue with the installation.
The installer allows the installation folder to be selected before installation begins. Normally, the default
installation folder should be used.

PhCNC64 LSSE Pro - InstallShield Wizard

estination Location

Select folder where setup will install files.

- Install PhCNC64 LSSE Pro to:
C:AProgram Files\PhCNC64 LSSE Pro

} 3
InstallShield | <Back || [Next3 ]

Click Install to start the installation.
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PhCNC64 LSSE Pro - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

InstallShicld | <Back || [instail] | Cancel

When the installation has been completed successfully, click Finish to close the InstallShield Wizard.

PhCNC64 LSSE Pro - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed PhCNC64 LSSE Pro. Click Finish to exit the
wizard,

|

InstallShic!d  <pack | Finish| | cancel

PhCNC LSSE is available in both 32-bit (x86) and 64-bit (x64) versions. PhCNC64 LSSE requires a 64-bit
edition of Windows.

1.2 Upgrade, Repair and Removal of PhCNC LSSE

If an earlier version of PhCNC LSSE is already installed, starting a newer installer automatically starts

the upgrade procedure.
The installer displays the currently installed version and the version to which it will be upgraded. Follow

the InstallShield Wizard instructions to complete the update.
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PhCNC64 LSSE Pro - InstallShield Wizard

Welcome to the InstallShield Wizard for PACNC64 LSSE Pro

The InstallShield Wizard will update the installed version [6.06.002) of PhCNC64 LSSE Pro to
version 6.6.3. To continue, click Next.
0

InstallS i | < Back | m:xt?__\ I Cancel

Existing PhCNC LSSE settings and the installed software license are preserved during a normal software
upgrade. No re-activation is required.
If the installer contains the same version as the currently installed version, the maintenance dialog
provides the following options:

» Repair - reinstalls the program files of the existing installation.

e Remove - removes the installed PhCNC LSSE application.

PhCNC64 LSSE Pro - InstallShield Wizard

Welcome

Modify, repair, or remove the program.

‘Welcome to the PhCNC64 LSSE Pro Setup Maintenance program. This program lets you modify
the current installation. Click one of the options below.

© Repair

o

Reinstall all program features installed by the previous setup.

|
itz
® Remove
- .
1 Remove all installed features.

E

InstallShicld < Back

If you need to install a version that is older than the currently installed version, first uninstall the newer
version using the standard Windows application-management tools and then install the required older
version.

Uninstalling PhCNC LSSE does not remove the installed software license. If PhCNC LSSE is later
reinstalled on the same computer, the existing license is detected automatically and re-activation is not
required.

1.3 PhCNC LSSE Software License Activation

This section applies to PACNC LSSE, which uses a computer-bound software license. PhCNC LSSE HD
uses a USB hardware dongle and does not require software-license activation.

A valid PhCNC LSSE software license is required to enable the production output functions, including G-
code export, Gerber/Drill export and printing.

Without a valid software license, PhnCNC LSSE operates in Evaluation Mode. CAM processing, project
editing, toolpath generation, CNC simulation and other evaluation functions remain available.

A PhCNC LSSE Activation Key can be purchased online from:
https://www.telenet-eu.com/PhCNCLSSE.php
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After a successful purchase, the Activation Key is provided immediately and a copy is also sent to the
email address specified during the purchase.

The Activation Key is used to generate and install a software license for the computer on which PhCNC
LSSE will be used.

Important: Software-license activation is not supported on virtual machines. When PhCNC LSSE
detects that it is running in a virtual machine, it operates in Evaluation Mode and the software-license
activation options are not available.

1.3.1 Online activation

Online activation is the easiest way to install the PhCNC LSSE software license.

Online activation is available on computers running Windows 7 or later and requires an active Internet
connection. PhRCNC LSSE must be allowed to access the Internet and must not be blocked by Windows
Firewall or other network-security software.

The File menu contains commands for purchasing a PhCNC LSSE license, activating the software and
checking for software updates.

File CAM CNC Setup Tools Calc Language
Import Gerber & Drill ...
Import OBD++ ]
Import DXF .
Import Bitmap ..

Open Project ... Crl+0
Impeort Project . Ctrl+l

1: Recent Project

2: C\Users\Public\Doc hCNC LSSEVAN P hBLDC_PS.PH)

3: C:\Users\Public\Dec hCNC LSSEVAN P UB.PH)
4: C:\Users\Public\Doc hCNC LSSEVAN P FhCNCPRS.I02.PH)

B? PhCNC LSSE License ..

Check for updates ...
About PRCNC .
Exit

Select Activate PhCNC LSSE... to open the Software License window.

Enter the iurchased Activation Kei in the Activation kei field and click Activate Online.
=¥ Software License X

PhCNC LSSE Software License
Status: Not licensed

License ID:

Licensed to:

Online Offline

Activation key
PH LS X006 X000 X0 X000 X0 XXX Activate Online

PhCNC LSSE sends the computer hardware information to the licensing server. If the Activation Key is
valid, the corresponding software license is generated and installed automatically.

After successful activation, the Software License window displays the license status, License ID and
licensed user information. The production output functions are then enabled.
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Il software License

PhCNC LSSE Software License
Status: Valid

— [

P HLS X000 XXX XK XHXX XK Activate Online

License activated and installed. { oK J

1.3.2 Offline activation
Offline activation can be used when the computer running PhCNC LSSE does not have Internet access.

Offline activation is available on all supported Windows versions.
The activation request can be generated on the PhCNC LSSE computer and processed using another

computer that has Internet access.
Open the PhCNC LSSE Software License window and select the Offline tab. The window displays the

computer-specific Hardware Request (PHREQ1).

— )
57| Software License

PhCNC LSSE Software License

Status: Not licensed
License ID:
Licensed to:

Online Offline

Hardware request (PHREQ1)
PHREQ1:UEhSRVEAAQAAAVYAAQEAAAAKUEhDTKNFTFNTRQACAQAAAAUXLjAUM |5 Copy
AADAQAAABDdieVywdD9D3glegRf7IccAAQBAAAABGP_03QABQEAAAACAAEAB
gEAAAAEAAAAPWAHAQAAAMWAATYC7as738212EP3-hxDwr4girSarjI-3Co- Save .phreq
PICWCOFAAL MoluVw4EnSxHRjuld_t3Eq073i9WcTb612dFgfx1d5SwADK3xUv
BdeNBkjTOWZKGGhXOfXxoVTTA9WWytfkr2kHbwABANY33EGGCHFhV1ZpASPf
8pQxjtBSkoN5e17Urp6IKxxAAXFN4IIUH60qCxPU14m_pSozvstcQOSgzR5b Import License
4EwIXt-qQAGarC_i0y7gmHH_ZWoAPF_86Tq9kBcISGevpIMn1EFWISACAEAA
AATUEhZUOIDQUWACQEAAAAEAAAAAAAKAQAAAAQAAAAA_ BBAAAABItb7I0

The Hardware Request can be copied to the clipboard using Copy or saved to a .phreq file using
Save .phreq.

On an Internet-connected computer, open:

https://telenet-eu.com/license/public/offline.php
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PhCNC LSSE Offline Activation

Activation key

Activation request

Enter the following information:

¢ the PhCNC LSSE Activation Key;

¢ the complete Hardware Request (PHREQ1) in the Activation request field.
Click Activate to generate and download the software license file. Transfer the downloaded license file
to the PhCNC LSSE computer.
Open the Offline tab of the Software License window and click Import License. After the license has
been imported successfully, PhCNC LSSE is licensed and the production output functions are enabled.

1.3.3 License persistence and reinstallation

The installed PhCNC LSSE software license is stored in:

C:\Users\Public\Documents\PhCNC LSSE\All Users

The license files stored in this folder are not removed or modified during a normal PhCNC LSSE upgrade,
uninstall or reinstall.

Therefore, software re-activation is normally not required after upgrading, uninstalling or
reinstalling PhCNC LSSE on the same computer.

If the license files are manually deleted or otherwise lost, the same Activation Key can be used again
on the same computer to restore the license.

1.4 Machine parameters’ setup

Before using PhCNC LSSE, it is strongly recommended that you enter the dimensions of the machine’s
working area. This can be done in the Setup window:

Options Machine

E\, [Jpepth Limiter Size X [mm]: 38100000 |v
Display Settings Size Y [mm]: 25146000 |v

Size 2 [mm]: 23.87600 |v

Resolution [steps/mm]: 393.7008 |v

@ Kinematics
Acceleration [sps2]: 380000

PhCNC Power Management Options
Disable Windows Sleep & Start speed [sps]: | 3000 ]

[¥]Hibernate, when machine
works

[“] Display is Always On

G-code

Max speed [sps]: 40000

<

Home:
[¥]Screensaver is Disabled Home pasition X [mm]: -26.2820

&JLG]

Disable Windows Home pasition ¥ [mm]: -2.5400
PCEB Route, Drill, [FRestart/Shutdown & User i =

Rubout, Cut & Stencil Logoff, when machine works Home pasition Z [mm]: 10668

PhCNC Vacuum Control Options Home speed [sps]: | 3000

; Home traverse speed [sps]: | 7000
Jog
| Phcnc LSSE | Jog speed [sps]: 30000 v
Tool ch it
e Cineeee G code header & footer

header: A
GO0 Z3.8100

05 Reset
P

G04 P2.5
GO0 X-25.4000 Y0.0000
Moo

EAEI EINEINIES

G04 P0.01

System Information

footer: o9
Reset  MO5
Default sz

These parameters are particularly important when manufacturing double-layer PCBs.

The other parameters (Kinematics, Home, and Jog) are used to calculate the execution times of
generated G-code programs. They are also used by the PhCNC LSSE CNC machine simulator.
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When PhCNC LSSE starts, it opens in CAM mode. In this mode, you can load and edit CAM data in

preparation for prototyping in CNC mode.

=) PhCNC
File CAM CNC Setup Tools Calc Language

S i @O 8 19w QB |H BN E 48 S8 §ac ik,

T

o Sl . FoH |
Sme @me Hme

¥ Insulate: 8.00, 10.00 ‘
¥ cut:62.00
g robout tools: 125.0, 625,
31.3,15.6,10.0, 8.0

 drilltools: 20.0, 32.0, 40.0,
48.0, 60.0, 120.0

B[] Top Layer
=% PuL-TC77-TosATG|
[l PHL-TC77-TOBALa

=-[/]2§ Bottom Layer
PNL-TC77-TO6A.BQ
PNL-TC77-TO6A.BC

] )
[Obs[1]: "PNL-TC77-T06A.TOP]
| area [inZ]: 11.080
size fin]: 3.680 x 3.011
warrings:

warnings:
tool path T0: 0,400 i, duration: ~0
tool path T1: 253,960 in , duration: +

[Obj[2]: PMLTE77-T06A BOT]
total area in2]: 11,091 1

PhCNC Prov5.09.9319.A360:64  MTCLE 13.5¢-6/°C (FR4) @ 2299°C

@ nowarnings

X4 .84768, ¥7.72563 oxd.B4768, dy-582436, d7.57781  1000dpi [in] Default.mpf

In CAM mode, you can perform the following operations:

¢ Load one or more PCB designs

e Group more than one PCB in a single object

e Ungroup already grouped objects

e Clone (copy) objects or groups of objects

¢ Delete objects or groups of objects

e Select and deselect objects and groups

¢ Rotate selected objects or groups by an arbitrary angle
e Move selected objects or groups

e Visually check insulation tool paths

e Determine tools and regions for excessive copper rubout
e Select inner or outer tool diameter compensation for all cutting operations

2.1 Gerber/Drill Import

Current versions of PhCNC LSSE use a visual approach to importing Gerber and drill files. It is based on

the PhCNC LSSE GerberView technology (button ). =&

2.1.1 Window for Gerber/Drill files import

Shown below is the basic view of the Gerber/Drill file import window. Note the numbers in the red

brackets. The meaning of each one is explained below.
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[Tl Select  C:\Program Files\PhCNC Demo\SAMPLES\DEMOCS (1) v| <o 44 | Layers:

¥ Name Date[Time Size Ext Top [ |Bottom [ |Mech [ ]S
Top  Bottom  Mech

[I7op [ ]Bottem [AMech [ ]

[[]7op [ ]Bottem [ |Mech []

[J7op []Bottom [[Mech [/] S

[ pEMOC3.TOP

DEMOC3.B0T
[[] DEMOC3.MECH "
[7) pEmoc3.ses
G [] DEMOC3.SPT

E| DEMOC3BOT
= DEMOC3.MECH
|5 pEmoc3.seB
|5 pEmoc3.spr
] DEMOC3.tap
|8 pemoca.Top

05-01-2009 09:46:36

“)
05-01-2000 09:46:36

el 2
Photoplet resolution [dp]: 1000 5 DEMOCE,BOT

(5)

Profie; Default.mpf v] 5.050" x 4.622"

C:\Program Files\PhCNC Derno\S&MPLES\DEMOCADEMOC3.B0T 05-01-2009 03:46:36 SOKB  X5.6435, 0.0583  o)(5.6435, dY0.0569, d5.6438" 143,346, dY1.496, d143.353

(1) — Currently selected folder

(2) - List of current folder contents. It can be sorted out by any column in ascending or
descending order (either numeric or alphabetical)

(3) — List of files selected for import to PhCNC LSSE and the layer assigned to them.

(4) — The graphics of currently selected Gerber/Drill file from the list (3)

(5) — “Gerber View” window of all selected Gerber/Drill files from the list (3)

The selection of Gerber/Drill files is very simple. Folders can be selected with this button ' Sse or by
entering the path manually in (1) and pressing the ENTER key. In the left part of the screen (2) you
will find the contents (files and folders) of the selected folder. Folders inside the selected folder can be
selected by double clicking on the folder name. Returning to the upper folder can be done by double
clicking on this button o1 -, or using the left arrow button <.

In field (1) (drop down) are listed the last 20 used paths. In many cases that makes the selection even
easier.

;3 Gerber & Drill Import

[ Select  C:\Program Files\PhCNC Demo\SAMPLES\DEMOCS v| o 4 | Layers:

¥ Name Date/Time Size Ext Top []Botto
& [[J1op [#]Bott
DEMOC3.BOT 03-01-2009 09:46:36 49KB| BOT
DEMOC3MECH A " - v [ Jtop [ ]Bor
Yiew file (internal viewer) Top [ B
DEMOC3.5PB 05-01 h
View file (notepad)
DEMOC3.5PT 05-01
— Open (explorer)
| DEMOC3.tap 05-01 .
DEMOC3.TOP 03-01-2009 09:46:36‘ 853 KB| TOP ’-

From the list of files (2) you can open files in different programs by right clicking on them.

The current window arrangement, such as columns size and position etc., will be saved, so the next
time you open it they will be the same.

2.1.2 Gerber/Drill files import

To select a file simply click on it in the list (2). PhCNC LSSE analyzes the file content and if it is a valid
Gerber/Drill file adds it to the “Layers” list (3).

The selected file has an initial status of “none” and will not be selected for import in PhACNC LSSE.

At this point you can see a small image of the file content in the right (4) and decide what status to
select for this file. All selections except “none” will import the file into PhCNC LSSE.

The choices for Gerber files are “Top”, “"Bottom”, “"Mech” (means mechanical).

The choices for Drill files are “Top”, “Bottom”.

The Gerber file choices are the same for manufacturing solder paste stencils.

Files with status “none” will be removed from the list after the next file selection.

Note:

You can change the status/layer of selected files at any time.

It is possible to import more than one drill/drill-slot files (up to 8) and up to 8 mechanical layers.

Note:
Only drill-slot files containing G85 command are good for this import
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Below is an example of the export of drill-slot files from Altium Designer CAD system.

NC Drill

Options
NC Dl Format
Specify the units and format to be used in the NC Drl cutpu fles

This controls the units (inches or millimeters), and the number of digits before and after the
decimal point

Unis Fomat
® Inches 23
24
Milimeters =
@25

The numbes format shouid be set 1o suitthe tequirements of your design. The 2.3 farmat
has a 1 mil esolution,

2.4 has 8 0.1 mil resohiion, and 2.5 has a 0,01 mil resolution. If you are using one of the
highe resokations you

should check thal the PCB manufacturer suppods that formal. The 24 and 2.5 formats
oy need o be chosen

ifthere are holes on & gid finer than 1 il

Leading/Trailng Zeroes Coordnate Positions

leading and R sbsolute crign

o ° i
© Suppress traiing zeroes
Other
7] Dptimize change location commands
s for plated & nonplated holes
51
Generate Boad Edge Hout Paths

Generate separate NC

200mil

Cancel

=

Important:

A router bit or drill bit designed for drill-slot operations will serve you better than traditional

drill bits.

Here is an example of importing files:

We will select the first file from the list (2). This file is a valid Gerber file and appears in the list (3)

and you can see the image of its content in (4

D Select C:\Program Files\PhCNC Demo',SAMPLES" DEMOC3 v (h ‘, Layers:
¥ Name Date/Time Siee Ext Top Bottom Mech DEMOC3.BOT
| DEMOC3.BOT 05-01-2009 09:46:36
E[ DEMOC3.MECH 05-01-2009 09:36:02 1KB MECH
DEMOC3.5PB 05-01-2009 09:54:54|  3KB| SPB
DEMOC3.5PT 05-01-2009 09:54:54|  10KB| SPT
] DEMOC3.tap 05-01-2009 09:46:38 8KB TAP
DEMOC3.TOP 05-01-2009 09:46:36|  85KB| TOP Photoplct resalution [cpiJ: 1000 |
@ s55% ~Ma H \EI o-u
Profle: Default.mpf v
CA\Pragram Files\PhCNC Demo\SAMPLES\DEMOCE\DEMOC3 BOT 05-01-2003 00:46:36 | SOKB | XD.0000, VD.2686  dXD.0000, dV0.2636, . 2656

copper: 21.5 em2

o y‘ Import
5.050" 3 4,622" 4

B

DEMOC3.B0

5.050" x 4.622"

0000, dY5.823, d6.823 mm

We will select “Bottom” as the status of this file.

Layers:

[ select

¥ Name

C:\Program Files\PhCNC Demno'\SAMPLES'DEMOC3

Top  Bottom = Mech DEMOC3.B0T

Date/Time Size Ext

DEMOC3.BOT 05-01-2009 09:46:36

5 DEMOC3MECH 05-01-2009 09:36:02 1 KB MECH

DEMOC3.5PB 05-01-2009 09:54:54 3KB| SPB

DEMOC3.5PT 05-01-2009 09:54:54|  10KB| SPT

| DEMOC3.tap 05-01-2000 09:46:38 8KB| TAP

DEMOC3.TOP 05-01-2009 09:46:36|  85KB| TOP Photoplct resalution [cpiJ: 1000 | %

Profie: Default.mpf [

Ci\Program Files\PhCNC Demo\SAMPLES\DEMOCHDEMOCI BOT 05-01-2009 09:46:36 SOKB 38597, V0.0141  d(3.8597, dV0.0141, d3.8508"

Bl e

copper: 21.5 cm2
5.050" % 4.622"

DEMOC3,BOT

5.0507 % 4.622"

dx96.038, dV0.359, d98.038 rmm
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It will appear in the “Gerber View” window (5) with the color for bottom layer.

Next file selection:

[Tl Select  C:\Program Files\PhENC Deno\SAMPLES\DEMOC3 v| <o 44 | Layers:
= enoil enoil copper: 32.6 cm2 |
¥ Neme DatzTine g | [Top [leottom [ ]Mech [ S5 [ ]Sk, [ pemocasor
Top Bottom Mech DEMOC3.TOP

|2 pemoc3.eor 05-01-2009 09:46:36

~] DEMOC3.tap
= DEMOC3.TOP

05-01-2009 09:46:36

Photoplet resolution [dp: 1 000 DEMOCE, TOP

Profle; Default.mpf v] 5.050" 3 4.622"
C:\Prograrn Files\PhCNC Demo\SAMPLES\DEMOCI\DEMOC3 TOP 05-01-2009 09:46:36 86 KB X0.3535,V3.0530  dX0.3535, dV3.0539, d3.0743" dX8.978, dY77.568, d78.086 mm

[lselect  C:\Program Files\PhENC Demo'\SAMPLES\DEMOCS v| & 4y | Layers:

Lenoil Lenol copper: 32,6 cm2 mport
¥ Nare: Date/Time Size Ext [J1op Bottom [ |Mech ]S ]S, [] peMocssor 5.050% % 5
[ Top  Bottom | Mech [ . | .. [ bemocaTor |

= pemoc3sor 05-01-2009 09:46:36

| DEMOC3.tap
E| DEMOC3.TOP

05-01-2009 09:46:36

h
Photoplet resclution [dpi]: 1000 % DEMOCE. TOP.

Profile: Default.mpf [vi 5.050" x 4.622"
Ci\Program Files\PhCNC Dema\SAMPLES\DEMOCHDEMOCITOP 03-01-2009 09:46:36 26 KB X26711,V0.0000  dx2.6721, dV0.0990, d2.6740" dx67.872, dV2.514, 67,019 rmm

Third file selection:
4 G
[Jselect  C:\Program Files\PhENC Demo'\SAMPLES\DEMOCS [v] <= 4 | Layers: ran
Top [/]Bottom [ ]Mech il oot [ DEMOCSBOT o otgmoe 4 510
b 4.960" % 4.510

[/ Top [ ]Bottom [ |Mech [ [Sk5 []SEmL, [ pEMoca.ToP

Top  Bottom  Mech DEMOC3.MECH|

erber & Drill Import

W Name Date/Time Ext

|2 DpEmMoca.BoT
& DEMOC3.MECH
= DEMOC3.SPB
|5 pEmoc3.spT
"] DEMOC3.tap
|5 pemoca.Top

05-01-2009 09:46:36

05-01-2009 09:46:36 Phetoplet resclution [dp]: 1000 £ DEMOCE, MECH

Profle; Default.mpf v] 5.050" 3 4.622"
C:\Prograrn Files\PhCNC Demo\SAMPLES\DEMOCI\DEMOC3 MECH 05-01-2009 09:36:02 ZKB 01131 V12442 01131, dV1.2442, d1.2403" 2,873, dY3L.602, d3L732 mm

This file is a “"Mech” (mechanical) layer file. It contains the internal cuttings and final cutout of the
board.



TELENET

4 Gerber & Drill Import

[JSelect  C:\Program Files\PhENC Demo\SAMPLES| DEMOC3 Layers:

W Name Date[Tine

1encil
Béftom

Top [|Bottom [ |Mech [ |G []S

Top | Bottom  Mech

|2 pEmMocz.BoT
& DEMOC3.MECH
= DEMOC3.SPB
|5 pEmoc3.spT
~] DEMOC3.tap
|5 pemoca.Top

05-01-2009 09:46:36
05-01-2009 09:36:02

Photopict resolution [dpi]: | 1 000

L

I

Profile; Default.mpf

C:\Prograrn Files\PhCNC Demo\SAMPLES\DEMOCI\DEMOC3 MECH 05-01-2009 09:36:02 IKB 337042, VO.0141  X3.7042, dV0.0141, d3

PhCNC LSSE User's Manual

[J7op []Bottom [ |Mech [ ]S [ttty [ pEMOC3BOT
[*) pEMoca.ToP
DEMOC3.MECH
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=

copper: 1.2 cm2

_g Import
4.960" x 4.510" :

DEMOC, MECH

v 5.050" 3 4.622"

043" dX94.087, dV0.353, 494,088 rmm

The next selected file is recognized by PhCNC LSSE as a drill file. If it
the symbol ¥ shows that at least one tool has no definition.

=

Gerber & Drill Import

[Iselect  c:\Program Files\PhCNC Demo\SAMPLESYDEMOC3 V| €= 4 | Layers:

W Name DateTine Size Ext

1encil
Béftom

a9ks| por|| [11op []Bottom [Amech []S%5 []S]

Top | Bottom

= pemoc3sor 05-01-2009 09:46:36

B DEMOC3.tap
5 DEMOC3.TOR

05-01-2009 09:46:38

05-01-2009 09:46:36 Photoplet resalution [dpi]: 1000 | %

Profile: Default.mpf

cAPrograr Files\PhCNC DernatS&MPLES\DEMOCI\DEMOC3.tap 05-01-2009 09:46:38 9KB 00980, V15128 dX0.0980, dV1.5128, dl.

Top [/]Bottom [ |Mech o Eofom [] DEMOC3.BOT
b
[/]Top [ ]Bottom [ |Mech o o DEMOC3.TOP
P Bottem

does not contain tool definitions,

=
N I
tools: 6, holes: 521~ =¥ 1mpart
47317 x 4451 HEE
[ pEMOC3MECH
i { DEMOC3.tap
DEHOC3 kap

v, 5.050" x 4.622"

5160" 2514, dY38.425, d36.507 mm

After selecting a “Top” layer for drilling, PhCNC LSSE shows the table of the tools used in this file

(shown below). Here you may make changes such as the coordinate

format to Integer/Decimal, units

of measurement, and individual tool diameters (double click on each diameter box).

Y Import Drill/Excellon fil

B
T1C0.018F:

Units Type Digits Zera suppression Coordinates oK

(@English [THCH]  Absolute Integer: 2 |v| @ Leading Zero

OMetric [1MM] Olncremental peamak[5  [v] OTrailing Zero Auto detect ||

OMNone =

Too table: CALXES
ff | e |t | M| e

#1 0018 Drill bt (60000)  (40.0) - T1C0.018F2005100

#2 0031 Drillbit  (60000)  (40.0) T2C0.031F2005100

#3 0034 Drillbit  (60000)  (40.0) T3(0.034F2005100

#4  0.038 Drill bit (50000) (40.0) T4C0.038F2005100

#5 0079 Drill bt (60000)  (40.0) TSC0.079F2005100

#6 0110 Drillbit  (60000)  (40.0) T6C0.110F2005100

Drill file:

Unfortunately, Excellon format does not contain Integer/Decimal information; therefore, it is advisable
to look at the info file generated from your CAD system. The best way to avoid errors in this matter is

to generate an Excellon2 drill file, if your CAD system has this option.

If it is necessary, the tool definitions can be entered manually or from a tool definitions file. To import

from such a file, click on the =omee: hutton,
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Button ~=*t== is designed to do an automatic recognition of the data format for Excellon drill files. In
order to be used it needs at least one Gerber file to be selected in advance (Top, Bottom, Stencil Top
or Stencil Bottom). This option analyses the coordinates of drill patterns and compares them with the
coordinates of the Gerber's. This function allows you to automatically select all parameters of your drill
file. It may not work in 1 of 1000 cases and will require a manual settings. In such a case you can
study the "Excellon" format or contact us for help. In any case that there is suspicion about the file
format, a careful examination (using high zoom) is recommended.

Important:

Parameter “Coordinates” (“Mirror X" and “Mirror Y") should be used ONLY if a mirror transformation of
the drill coordinates is needed.

In all cases that the drill file(s) need manipulated we recommend the following sequence:
e Import your Gerber files completely (but without drill file(s))

e Start a new procedure “Import Gerber & drill”

e Import your drill file(s)

¢ Now you can select your drill file(s) as a separate object

e Make all transformations needed and align your drill files to the Gerbers

e Finally use high zoom for precise alignment (you will be able to match to 0.0001")
Important:

Contemporary CAD products usually export the drill file in Excellon2 format and it contains all the tools
definition information.

If for some reason the file format is not correct (like inch/metric, fractional digits, leading/trailing zeros
suppression etc.) it will be very obvious. To correct the problem, use double click at file name and
change the necessary settings.

In the example below all files selected are ready for import into PhRCNC LSSE.

4 Gerber & Drill Import

[Tl Select  c:\Program Files\PhCNC Demo\SAMPLESYDEMOC v €a 4 | Layers:

¥ Name Date/Time Size e | [JTop Bottom [JMech []
[ Top [Bottem [ Mech [] [ pEmMoc3.ToR

|5 bemoc3.sor 05-01-2009 09:46:36| 49 kB| por|| (]Top []Bottom [AMech [] [] pevocamecH
|5 pEMoC3MECH 05-01-2009 09:36:02 1 KB|MECH Top []Bottom § pemocatap
E DEMOC3.SPB prry [ 7o [ Bottom [ |Mech []SHE! []SHEEy [ DEMOC3.SPT
= DEMOC3.SPT 05-01-2000 09:54:54|  10KB| SPT [Ton I |Boteom I [Fechi EFIEEHD

| DEMOC3.tap 05-01-2000 09:46:38 8KB| TAP

& pemoca.Top 05-01-2009 09:46:36|  85KB| TOP

opper: 2.3 cm2 % N Import

«
[() pemocsBor T e

Phatoplot resalution [dpil: 1000 %

@ s5% "QEE.—.|$-

DEMOC3.5PB

Profile: Default.mpf v 5.0507 % 4.622"
c\Pregram Files\PhCNC Demob SAMPLES\DEM OCI\DEMOCI.SPE 05-01-2008 09:54:54 4KB HIR6T4,VO.0TOT  dX9.8674, dV0.0707, d5.6678" 149,032, dYL 796, d149.042 mm

Note:
PhCNC LSSE allows the operator to import more than one mechanical layer (up to 8 layers are allowed).
This is shown on the screen below. Each layer is imported from a separate Gerber file.
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i Gerber & Drill Import.

[l Select 5274x\PCB_PowerLED_R1'Project Outputs for PCB_PowerLED_R1|v| <2 §p | Lavers: copper: 0.6 cm? .‘E T
¥ Hame DatefTime Size, Ext Top [ Jeottom [ Jvech [ St [ S5 [] PB_PowerleD RLGTL  ggqyogapr 008
0 - [ 1ep []Bottom ¥ PcB_PowerLED_RLTXT
| PCB_PowerlED_R1.apr 12-09-2012 10:31:53 1xe| apr| | C]Top [Jpottom [AMecht [ Giget b Gl Lol (AL
< PCB_PowerlED_R1.DRL 12-09-2017 10:32:07 0KB| DRL [) pcB_powerLED_RLGM3
| PCB_PowerlED_RLDRR 12-09-2012 10:32:07 T G | Tl Top [ Bottom [ Mechs [ (] I PCB_PowerLED_RLGML
[Z] peB_PowerlED_R1EXTREP 12-09-2012 10:31:53 1 KB (TREP
< PCB_PowerlED RL.GBL 12-09-2012 10:31:52 0KB| GBL
</ PLB_PowerlED_R1.GML
< =
P y ¥ 12002012 1031553 o rm s Phatoplet resalution [dp]: 2000 5 [OMirrorx  [Mirvor ¥ PCB_PowerlED_RL.GM1
< PCB_PowerlED_R1.GM2 12-09-2017 10:31:52 OKB| GMZ & 140% v & EE ‘.—.‘ S
< PCe_PowerlED RLGM3 12-09-2012 10:31:53 0KB| GM3 - - =
< PCB_PowerlED_R1.GPB 12-09-2012 10:31:52 0KB| GPB
< PCB_PowerlED RLGIL 12-09-2012 10:31:52 6KB| GIL
< PCB_PowerlED_R1GIP 12-09-2012 10:31:52 3KB| GTP
| pce_powerlED_R1.GTS 12-09-2012 10:31:52 3KB| GTS
[=] pee_powerED R1LDP 12-09-2012 10:32:07 okB| LDP
4 PCB_PowerlED_R1REP 12-09-2012 10:31:53 3KB| REP
[=] peB_powertED R1RUL 12-09-2012 10:31:53 0KB| RUL
) PCB_PowerlED_RLTXT 12-09-2012 10:32:07 okB| TXT
[E Pce_powerLen_R1-macro.aPR_LIB 12-09-2012 10:31:53 OKBR _LIB
) Status Report.Txt 12-09-2012 10:32:07 okB| TXT

Profile: Peck.ampf ~ 2.830" 1 2.830"
c\gerber-1s21 Mechanical Layers Test\Project Outputs for PCB_Mechanical | 12-03-2012 07:3152 1KB  X0.0000,¥2.0273"  dX0.0000, dY2.0273, d2.0273" dX0.0000, V514941, d51.4941 mm

After the import of more than one mechanical layer, PACNC LSSE generates a single file that contains
all imported information. This file is named “Mechanical.GM”

2.1.3 “Gerber View"” window

Now you have all the needed files in the “Gerber View” window (5). Here you can zoom in for more
detail and perform measurements, the same way, as in CAM mode.

=

ﬂ Gerber & Drill Import

DSE'E(t c:\Gerber-rs274x" PIDtest v & Layers:

1 7.0 em2
[]Top [lBottom [ |Mech [ |none L] PIDtest - CADCAM Bottom Copper.T. o oben . saan

.. Import
3.035" x 2.220"

Hame W Date/Time Size: Ext

Ga

Top Bottom Mech none ||| PIDtest - CADCAM Top Copper.TXT . _
[JTop [ ]Bottom [AMech [ |none  [C] PIDtest - CADCAM Mechanical 3.TxT - /. W RNE

| PIDtest - CADCAM Bottom Copper.TXT | 28-10-2007 09:52:10 9KB| TXT Top D Bottom D e gl PIDtest - CADCAM Drill.TXT
[ ] - CADCAM Drill. TXT 28-10-2007 09:52:10
| PIDtest - CADCAM Mechanical 3.TXT 28-10-2007 09:52:10 1KB| TXT
| PIDtest - CADCAM READ-ME.TXT 28-10-2007 09:52:10 1KB| TXT
e e e .
| PIDtest - CADCAM Top Copper.TXT 28-10-2007 09:52:10 6KB| TXT e’ essesese
ax PIDTest.PH] 20-12-2007 11:07:11 8KB| PHl

& omw v & H e o

Profile: Default.mpf v 3.315" x 2.515"

ci\Gerher-rs27 44 PIDtesthPIDte st - CADCAM Drill THT 28-10-2007 09:52:10 3 KB 07263, V0.2929 30,1077, d¥-0.0328, d0.1126" d32.736, d¥-0.834, d2.860 mrm

To set the reference point for a measurement press the SPACE BAR or make a right click. Move your
mouse pointer to the new point and read the difference (dX and dY) in the status bar.

In the video clip below, the "Gerber & Drill files import" is demonstrated:
http://youtu.be/JIx5mMC7Cqg

2.1.4 Profiles for automated Gerber & Excellon import

PhCNC LSSE has ability to create profiles for automated import to the generated from the PCB CAD
systems Gerber & Excellon files for the layers.


http://youtu.be/JIx5mMC7Cqg
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The predefined profiles are shown in the list below. When the user select the desired PCB CAD profile
and presses the button "Apply", PhCNC LSSE will select automatically the files corresponding to the PCB
layers (according to the selected CAM profile).
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On the picture below are shown the selected Gerber & Excellon files generated from Altium Designer:

o4 Gerber & Drill Impor

Layers:
[J7op [ Bottom [ Jmech [ Set ]Skt [ B8 Phacdrive_LCD_R1LGBL
/] Bottom Overlay  BO PhACdrive_LCD_R1.GBO
lay BO PhACd

A& Design Rule Check - PhACdrive_LCD_R1.drc 21-02-2013 11:34:54 | 79KB| DRC Bottom Solder  |B§ PhACdrive_LCD_R1.GBS
. — Lt
@ Design Rule Check - PhACdrive_LCD_R1hkn 21-02-2013 11:34:54 | 747k wrm| | L] Top [ Bottom [ mech [T]Gnt [ St [ 8] Phacdrive_Leo_Ricr
21-02-2013 10:51:58 3ks| aer| | /] Top []Bottom [ Jrech [] St [(] Gty [ B8 pracdrve Lcp_R1GTL

Top Overlay PhACdrive_LCD_R1.6TO
p lay TO PhACdrive_LCD_|
op [_] Bottom [ | rMech wret []Gemet [ § phacdrive Lcp_R1.GTP

Top Solder  [[§] PhaCdrive_LCD_R1.6TS

Select  c\GerberSamples\PhACdrive_LCD_R1 5
(C] sel ¢ ples\ -_LCD_f ‘tools: 5, holes: 78 %‘g Import

2.999" x 0.827"

¥ Name Date/Time sze  Ext

A PhACdrive_LCD_R1.apr
21-02-2013 10:52:22 0KB| DRL
21-02-2013 10:52:22 1KB| DRR
21-02-2013 10:51:58 1 KB (TREP
2102203105157 | saxe| oo | [ZRGNIIEL]

¥ PhACdrive LCD_R1.DRL
{ PhACdrive_LCD_R1.DRR
PhACdrive_LCD_R1EXTREP

PhACdrive_LCD_R1.GBL W ' PhaCdrive_LCD_RLTXT

PhACdrive_LCD_R1.GBO 21-02-2013 10:51:58 2K8| GBO
PhACdrive_LCD_R1.GBP 21-02-2013 10:51:58 1KB| GBP

PhACdrive_LCD_R1.GBS 21-02-2013 10:51:58 2KB| GBS

PhACdrive_LCD_R1.GKO 21-02-2013 10:51:58 1ke| cko| | [mirorx — [mirrory PhACdrive_LCD_RLTXT
PhACdrive_LCD_RLGHM1 21-02-2013 10:51:58 1K8 GM1 | @ | 149% v & @ em o 5

PhACdrive_LCD_R1.GHM13 21-02-2013 10:51:58 1KB(GH13

PhACdrive_LCD_R1.GM15 21-02-2013 10:51:58 1KB|GM15
21-02-2013 10:51:58 1KB| GPB
21-02-2013 10:51:58 3KB| GPT

21-02-201310:51:57 | 96KB| GTL

PhACdrive_LCD_R1.GPB
PhACdrive_LCD_R1.GPT
PhACdrive_LCD_R1.6TL
21-02-201310:51:58 | 21KB| GTO
21-02-2013 10:51:58 2KB| GTP
21-02-2013 10:51:58 5KB| GTS
21-02-2013 10:52:22 0KB| LDP

PhACdrive_LCD_R1.GTO
PhACdrive_LCD_R1.GTP
PhACdrive_LCD_R1.GTS
PhACdrive_LCD_R1.LDP
21-02-2013 10:51:58 4K8| REP
21-02-2013 10:51:58 0KB| RUL

PhACdrive_LCD_R1REP
PhACdrive_LCD_R1RUL

SN I I I Y

21-02-2013 10:52:22

[E phacdrive_Lcp_R1-macro.aPR_L1B
7] status Report.Txt

F Altium Designer

ci\GerberSamples\PhACdrive_LCD_RI\Status Report. Trt

3.530" % 1.250"

Apply ofie: Default.mpf v

21-02-2013 08:52:22 1KB  X09648 ¥0.0316"  dX0.9648, dV0.0316, d0.9653"

dX24.5059, d¥0.8035, d24.5190 mm

The predefined profile "Default" is a universal profile, and will work for most of the PCB CAD outputs
(Gerber & Excellon).

The button ' # opens the "Gerber Import Profiles" window, allowing to the user to create/edit/delete
the existing profiles.

Profiles
Woumpesgner | CADProfil: |Altium Designer S Il save
Designe
CSIEDA v5 . Units
Default zE| G * Delete
KiCad Bottom: .GBL (&) English [TNCH]
oo O metric [MM] Close
OrCAD Mechanical: .GM1
Proteus
Stencil Top: .GTP Digits
Stencil Bottom: .GBP Integer: 2 ]
Drill: |.TXT Decmatls [
Silk Top: .GTO Type
Silk Bottom: -GBO (3 Absolute
MaskTop: .GTS Oln(remenhl
Mask Bottom: .GBS
Zero suppression
Infol: e
Infoz: (2 Leading Zero
Trailing Zero
Info3: o =
Cnone
Infod:

Each profile contains information (the file name extension, or part of the file name) about the names of
the files generated from the specified PCB CAD system.

PhCNC may support more than one extension for the file name for every layer. Typical example is the
profile "Default":

CAD Profile: Default RS5-274-D Settings W save
Units
Top: .GTL; Fronk.gtk; .top; _02.1 X Delete
Bottom: .GBL; Back.gbl; bot;_29.  (English [INCH]
OMetric [1M] Close:
Mechanical: .GHM1; Edge_Cuts.gbr; .Me
Stencil Top: F_Paste.gtp; .GTP; .spt; _ Digits
Stencil Bottom: B_Paste.gtp; .GBP; .spb; £ Integer: |2 v
Drill: | UnPLdrl; PLdrl; .drl; tap; . Decimak |3 v
Silk Top: .GTO; F_SilkS.gto; TopSil 7.0
Sill Bottom: “GBO; B_SilkS.gbo; Bottor Gyt
MaskTop: F_Maskgts; GTS;TopSo  (Incremental

Mask Bottom: B_Mask.gbs; .GBS; Bottor
Zero suppression

Info1;
Info2: g Leading Zero
Trailing Z¢
Tnfo3:; railing Zero
Ctione
Infod:

The different file extensions must be separated with ";".
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In the example, in the "Top" layer will be selected Gerber file which name ends with some of the next
strings:

"GTL"

"Front.gtl"

".top"

"_02.GBR"

"top.gbr"

"Top Copper.TXT"

"Top Pattern.gbr"

The PCB CAD import profiles contains information about coordinates format of the RS-274-D gerber
files (not used during import of the RS-274-X gerbers).

The easiest way to create profile for automated Gerber & Excellon import is the next:

T4 Gerber & Drill Import T

Select  c\GerberSamples\PhACdrive_LCD_R1 V] <& 4 | Lavers: -
e ! sl —— €l tools: 5, holes: 76 %g TImport

2.999" x 0.827"

¥ Name Date/Time

Bottom Overlay B0 PhACdrive_LCD_R1.GBO
Bottom Solder  [B§| PhaCdrive_LCD_R1.GBS

[J7op []Bottom []Mech [ Set ]Skt [ (8 phacdrive_Lcp_R1LGM1

A7 Desian Rule Check - PhACdrive_LCD_R1.drc 21-02-2013 11:34:54

© Design Rule Check - PhACdrive_LCD_R1.ht;

21-02-2013 11:34:54

............
7 PhACdrive_LCD_R1.apr o

21-02-2013 10:51:58

TopOverlay  T0 PhACdrive_LCD_R1.GTO
[J7ep []Bottom [ Jrech [/ Gyret []SEmt, [ § phacdrive LCD RLGTP

[] Top Solder  [{§| PhaCdrive_LCD_R1.6TS

PhACdrive_LCD_R1.DRL
PhACdrive_LCD_R1.DRR
PhACdrive_LCD_R1.EXTREP

21-02-2013 10:52:22

21-02-2013 10:52:22

21-02-2013 10:51:58

PhACdrive_LCD_R1.GBL
PhACdrive_LCD_R1.GBO

21-02-2013 10:51:57

A
&
&
&
&
A PhACdrive_LCD_R1.GBP
g profiles
A phacdrive_LCD_R1.GBS CAD Profile: RS-274-D Settings (=]
e Altium Designer ve
A7 PhACdrive_LCD_R1.GKO CSIEDA VS Tope oL Units Phicdrive_LCD_RLTXT
A PhACdrive_LCD_R1.GM1 Default e
KiCad Bottom: |GEL (@ English [THCH]
A’ PhACdrive LCD_R1.GM13 Opuser O Metric [MM] Close.
o OrCAD Mechanical: GHM1
A& PhaCdrive_LCD_R1.GM15 Proteus ot
o s
A& PhACdrive_LCD_R1.GPB Stendd Tape |GTP e
o 3 Integer: v
A& PhACdrive_LCD_R1.GPT Stencil Bottom: ==
Decimal:
A& PhACdrive_LCD_R1.GTL Dprilk TXT ecimal: 3 v
A PhACdrive_LCD_R1.GTO Silk Top: GTO T
A& PhACdrive_LCD_R1.GTP Silk Bottom: GBO ©Absolute
ﬁ PhACdrive_LCD_R1.GTS Mask Top: GTS Ofncremen -
| PhACdrive_LCD_R1.LDP e P
A PhACdrive_LCD_R1REP o Zero suppression
nfo:
[E PhaCdrive_LcD_R1RUL o2 ®Leading Zero
| Phacdrive LCD_RLTXT one CTrailing Zero
nfo:
[= phacdrive_Lco_R1-macro.APR_LIE Ctione
| Status Report.Txt o=

3.530" % 1.250"

CAD: Altium Designer Profie: Default.mpf

c:\GerberSamples\PhACdrive_LCD_RI\Status Report. Txt 21-02-2013 08:52:22 1KB  X00158 Y09121"  dX0.0158, dv09121, d09122 dX0.4017, dV23.1668, d23.1702 mm

- Select the Gerber & Excellon files for the layers (ready for import into PhCNC)

- Press the button

Now PhCNC will fill the unique file hames extensions (as is shown above) using the names of already
selected files.

To save the profile, you have to enter the name for the profile and press the button "Save".

Video:
https://youtu.be/KQ6m ytng90



https://youtu.be/KQ6m_ytng90
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2.1.5 Gerber RS 274-D files import

Gerber files in RS 274-D format are considered obsolete. All PCB CAD systems generate Gerber files in
RS 274-X (called Extended Gerber). Despite this we offer the possibility to import RS 247-D for the
users of older CAD systems. When such a file is selected an attention sign will be displayed in front of
the file name to alert the operator that the file does not contain the description of the used apertures
(Gerber RS 274-D):

4 Gerber & Drill Import (o o= e ]
. 0

[T Select  Ci\Gerber-rs274x\274-D v| 45 & | Layers:

¥ Name
&a -

& 2REGS.DRL
*/ ZREGS.GBL
[= 2regs.mech
&) zrecs.seL

L] 2REGS.TXT
& STANDARD.APT
[ stanparD.ETL

Photaplot resolution [dpi]: 2000 3 [Mirrorx [ IMirror ¥ 2REGS.GEL

@ 100% v & H | o &=

Profile: Default.mpf v

Ci\Gerber-rs276274-D\2REGS.GBL 25-08-201112:13:06 146 KB X2.6361 YL7030" | Q26361 dv17030, d3.1363" 66,9565, d¥43.2551, d19.7130 mm

During the file selection an additional window will appear for apertures to be entered. Due to the fact
that there is no standard format for aperture descriptions in RS 274-D they must be entered manually

2.1.5.1 Manual aperture entry

Missing Apertures
code . » = e =

{
X1.5876, ¥1.3478"  dX(L5876, dY1.3478, d2.0826" b0l 3253, d¥34.2354, d52.6979 mm 4.960" x 8.580"

To enter/change parameters you have to click on it. This will open fields for its aperture type and
parameters.

Dcode  Shape Parami Paramz Param3 Paramé. "

After the apertures and their parameters are entered, it is recommended to save them in a *.APT file
for future use (another layer or another project) using the button “Export Apertures”.
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Important:
If the apertures are presented in a text file, you may use the “View Apertures” button. This will open an
additional window that will make the entry process more convenient.

Missing Apertures ===
Deode  Shape Param1 Param2 Param3 Param4 17
[ Round Diameter: 10.0 =
Square | wiath: EETI ngle: [X Cancel

= Import
& apertures

[ Export
2

[ STANDARD.APT

undefined

Undefined
Undefined

Q 31% v & g |

D1l CIRCULAR 40 40 0
D12 SQUARE 10 10 o
D13 CIRCULAR o 1o o

s s 5
i oo s 170
b s 20 m o
o5 Caowan 50 o 0
oo S 30 m b
bos cacmas 5o o 0
be: saua . & e o
ol e & & o
bes Cacman 70 0
bes Caowan o5 o 0
o7 ancoan 100 100 0
De: Caas 110 1ia 0
bos Conoan 12 12s 0
bon ascan o0 ton 0

{
26,2450, Y0.0000"  d6.2439, d¥0.0000, ci6, 24

2.1.5.2 Aperture definitions import in PhCNC (file *.APT)

You can import apertures definitions in PACNC when you use a RS 274-D Gerber format.
Once the aperture file is generated (or supplied) you can enter it using “Import Apertures”

{ Import Apertures T

Lack jn Eh ] ok B~
L= Name Date modified  Type Size
=7 3% STANDARD.APT
Recent Places

o

Zip

=
g

<

File name: | Open

Fies of lype: Apettures v Cancel

Shown below is the format of *.APT file that you can enter in PhCNC LSSE.

Q STANDARD.APT @;
: can be used sither
defaults to MULTT setting

DLl cIRCULAR 40 40 o

D12 SQUARE 10 10 o

DLz CIRCULER 10 10 o

Dl4 CIRCULAR 12 12 0

DLS CIRCULAR 15 15 0

D15 sSquiRR z0 z0 0

DL7? CIRCULAR 20 20 ©

Dls CIRCULAR 25 25 0

DL® CIRCULAR 20 20 0

pzo square 0 s0 o

D2l CIRCULAR 0 so o

pzz square €z €z o

D23 CIRCULAR 62 62 0

Dz4 CIRCULAR 70 70 0

D25 CIRCULAR 75 75 0

D26 CIRCULAR 8s =5 0

D27 CIRCULAR 100 100 @

D28 CIRCULAR 110 110 ©

D25 CIRCULAR 128 128 @

D30 CIRCULAR 150 150 O

DSL CIRCULER  z00 zoo o

DSz CIRCULAR 250 250 O

‘Daa CIRCULER 40 40 1o

{ b

After the import of the apertures, it is highly recommended to review the graphics of the layer for
missing or improperly entered apertures. After any changes in the apertures, PhCNC LSSE will
redraw/display the changes in the layer.
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Deode  Shape Paramz Param Paramé oK

D012 Square Angle: 0.0 o
D015 Round Cancel
D06 Square Angle: 0.0 .
D018 Round & hpertures
D018 Round Diameter: 30.0 [ Eeport

i Apertures
D020 Square width: 50.0 Angle: 0.0
D021 Round Diameter: 50.0 0 :'ﬂ:m,
D022 Square width: 62.0 Angle: 0.0 i Era
D023 Round Diameter: 62.0 Settings
D024  Round Diameter: 70.0 [~}

Q| 120% "QEEH‘H

J
33.2659, Y0.7970"  dX3.2659, dY0.7970, d3.3618" dX(82.9543, d¥20.2449, d85.3895 rrm 5.010" x 8.630"

2.1.5.3 Extra Settings

Gerber RS 274-D does not contain the information about the coordinates format, units of measurement
etc. They usually are sent to board manufacturers by separate letter or telephone conversations.

Here they can be entered in PhCNC by using the “Extra Settings” button

Extra Settings (274-D)

Units Digits
oK

(@ Engiish JINCH]: Integer: 2 [V

OMetric [MM] Decimal: 3 v Cancel

Zero suppression Type

(@ Leading Zero (@ absolute

OTrailing Zero Olncremental

ONone

Entering wrong parameters in this window will definitely create a wrong interpretation of the Gerber file
and will be visible in the graphic window. It is important to carefully check the image and its size and
make sure that it is what you intended to have.

Shown below is the file after correct import:

;‘{! Gerber & Drill Import

[ select  ChGerber-rs274x,274-D v| & 4 | Layers: -
copper: 140.2 cm: Import
¥ Name Date/Time Size: Ext [J7op EABottom [riech [ ZREGS.GBL 5010"x8.630" | TN
=] Top [_]Bottom § zrEGS.TXT
9 2REGS.DRL 25-06-2011 15:13:06 | 3KB| DRL
< 2REGS.GBL 25-08-2011 15:13:06 | 147KB| GBL
& 2regsmech 26-06-2011 17:36:30 | OKB MECH
& 2reessBL 25-08-2011 15:13:06 | 117KB| SBL
B ZrEGS.TXT
9 STANDARD.APT 25-08-2011 15:13:07 18| apPT Photoplet resolution [dpil: 2000 |- [JMimorx  [Mirror ¥ 2REGS, GBL
@ sTANDARD.ETL 25-08-2011 151306 | LKE| ETL|| @ 1paes v @ F3 ._.‘ o=
g U g 2
.

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

Profile: Default.mpf v 5.010" % 8.630"

C:\Gerber-rs2144374-D\IREGS THT 25-08-2011 12:13:06 4KB  X2.8481, Y4.3100" 38461, dV4.3190, d5.1735" dX72.3416, d¥109.7023, d13L.4074 rmm

Important:

If the CAD system that you are using can export Gerber files in both RS 274-D and RS 274-X, you
definitely have to use RS 274-X (Extended Gerber). This will save you time, efforts and reduce chances
of errors.
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2.1.6 Gerber files for Stencils Import

PhCNC LSSE can import Gerber data layers designed to machine stencils for solder paste placement.
Stencil layers can be imported together with the files for board(s) prototyping (recommended when
cloning and reorientation of the board in PhCNC LSSE is needed) or separately. This import is similar to
top and bottom Gerber files for boards. You may import top and bottom Stencil files (“Stencil bottom”
is needed only for boards that are populated with components on both sides). “Stencil Top” and
“Stencil Bottom” are virtual names, that reflect the stencil for board top side and the stencil for board
bottom side, each made on separate work piece.

Shown below is a sample window with stencils import:

PhCNC LSSE User’'s Manual Page 24 of 133

Layers:

7] select

¥ Hame

cx\Program Files\PhCNC Demo'SAMPLES\DEMOC
copper: 9.4 cm2

[ peMocsBoT | Jian, 4 pasn

[Jvop [~]Bottom [ ]Mech [ ]Skee
Top [ ]Bottom [ |Mech [ ]St |5 [ pemocs.Tor
[ pEMOC3.MECH

Top [ ]Bottom ¥ peMocs.tap

[Irop []Bottom [ |Mech [ ]S Citm [ ] DEMOC3.SPB

DateTime. Size

|5 pemoc3.Bor
|5 DEMODC3.MECH

05-01-2009 09:46:36

2 DEMODC3.5PB

= DEMOC3.5PT
| DEMOC3.tap

[ pemoca.top 05-01-2009 09:46:36 Phatoplot resolition [dpi): (1750 % DEMOCE,SPT

Profile: | Default.mpf v
AKB  X5.3674 V0,000 dX5.3674, dY0.0000, d5.3674"

5.050" x 4.622"

c\Program Files\PhCNC Demot SAMPLE S\DEMOCHDEMOC 3 SPB 05-01-2009 08:54:54 149,032, dv0.000, d149.032 mm

Stencil tool

When stencil files are imported in the project, additional buttons will appear
on the left side of CAM window shown below.

‘ ¥ stencil: 8.00 + 2.00 mil

The “Stencil” button allows you to select a tool and set the parameters for it.

There are two types of tools that can be used in this operation. “V” tip tools
(the same used mostly for insulation of the traces) and stub end mills. “V”

Diameter (d) [in]; 0.0080]
Type: ¥ 60°
ool tip (F) [mil]: 4.5
tool offsst (F) [mill: 4.0
Stencl thickness {m) [mi]: 6.0
Penetration Depth [mi]: 9.0
Feed rate [infm]: (7.5)
Plungs rate [infm]: (20.0)
speed [RPM]: (60000}

Comment; ik SEM_15

<] (<] (<] |L£]] |[<] [[£]) £

v,

oK

¥ Select Tool

g oot Tool
ATC

Z=9.0mi

tip tools will allow you to achieve corner radiuses on square pads close to 3
mils without paying the price for a 6 mils stub end mill. Stub end mills will
make the openings in your stencil with completely vertical walls. Using “V”
tip tools the actual tool diameter is the track on the bottom side of your .
work piece. This requires a precise depth setting. Stub end mills have lower T
requirements for this setting. Tapered walls of the stencils made using “V” t
tools may require a bit bigger “safety zone” (tool offset), an internal
compensation to the pad size (usually 2-5 mils). The operator will be able to set this too. All settings
needed for the stencils tool appear with a click on the = ¥stendt | button. To the right is the stencil tool

window. s —
R e o o
W h ere. tool tip (F)T[V:;‘ jl: e Bk
 'd’is the tool track diameter calculated for the bottom side of your | _wweoee = WS
work piece. Peretrain esth .| 100 5
e t'is the tip diameter of your tool. In some cases, it is not published I
by distributor/manufacturer. Call the source and find this parameter. e o
It is important to know it in order to have accurate depth limiter
settings.
e 'f' is the internal compensation, technologically needed for the
process of solder paste application. (usually 2-5 mils) :
e 'm’is the thickness of your work piece. r ;

Tool penetration depth is calculated automatically by PhCNC LSSE and
shown in the tool change window.
When using a “Stub End Mill” the depth is only recommended (should be more than material thickness).
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2.1.6.1 Stencil layer(s) visualization
If a project containing stencil layer(s) has been imported, additional buttons that control the
visualization of all layers will appear.

el ——
| |
=-{]EB Top Layer

s

The “PCB” button, shows all files except the stencils
The “Stencil Top” & “Stencil Bottom” shows Top & Bottom stencil images

Shown below “PCB” files only:

: PhCNC_
File CAM CNC Setup Tools Calc

S Sk 2O & e MA@ R 8N E 4 S 8-E S| VT, ootions, | @~ ) FZ B
SEL =B 2R I

¥ Insulate  7.00mil [+ 0 = N  p—ys T 5~

foue  soaTmil [v] 11
§ stencil | 8.00m|v|20 [v|

rubout tools: 0.125, 0.063,
0.031, 0.007

ydnll tools: 0.018, 0.031, 0.034,
0.038, 0.079,0.110

2% TopLayer
DEMOC3.TOP
[v]i¥ THRUHOLE.tap
[X]S DEMOC3.SPT
ottom Layer
DEMOC3.MECH
+ % DEMOC3.B0T
[®]S pemoca.see

CE S S,
=]

&~

[Obi[1]: "DEMOC3. MECH']

[obf2): "DEMOC3. ToR"]
tokal area [in2]; 26,342
sizs [in]: 5,358 3 4.917 il T

— & nowarnings X8.0354, Y3.9755 e 0354, cby-5.4245, d8.1140 1750dpi [in] Default.mpf PhCNC Prov.8.0.5150.4360

Stencil Top:

fle CAM ONC Setup Tools Calc

o = Praject § ] ¥
S =2 20 R v M@ B b N E 4SS Soc VTN, optons, @ ¥ glegil
- A - =
B =B 2
¥ Insulate 7.00mil [v] 10 ® ORQTREERGORATTITTaa0e DERREROOURRETREY  GRRERLUDOURRRTYY
Foue  se37mil [v] 11
8.00m|v|20 [v|
istescl midjzo [v] L LTI (TN TTTITEAA
rubout tools: 0.125, 0.063,
Y0051, 0.007 POREEROQORRTERET  GOAERTOOORERATTE

ydilltools: 0.018, 0.031, 0.034,
0.038, 0.079,0.110

Becs Slsifem
=-[Z]28 TopLayer
-[X]=% DEMOC3.TOP
[/ THRUHOLE.tap
S pemoca.seT
= [X]E8 Bottom Layer
[]F8 pEMOC3MECH )

[%]=% pEMOC3.BOT

XS pemocases g E E E E = =
= = =
£ = = = = == °
= = = = ®
[Obi[1]: "DEMOC3. MECH"] = = = = = = ®

tatal area [in2]: 22,322

size [in]: 4.955 x 4.505 ® ®

tool path: 37.52in

duration: ~5,85 min (F7.5 infm)

[obif2]: "DEMOCS, TOR"]

total area [in2]: 26.342

size [in: 5.358 x 4,917 ml r T

= @ nowarnings X5.5972, ¥3.9308 x5.5972, dy-5.4481, d7.6117 1730dpi [in] Default.mpf PhCNC Pro+3.8,0.5158.4360

[T

Below is an example of tool path dimensions and “safety zone” compensation
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File CAM CNC Setup Tools Calc Language
Eg e & Qmee M@ @ | B K E 4 E R4 $loc RN
Bl =B =@

¥ Insulate: 7.30, 16.00, 18.00

¥ cut: 10.00
§ stencit: 8.00 + 2.00 mil
 rubout tools: 125.0, 625,
313,155,100, 7.3

drill tools: 24.0, 28.0, 31.0,
¥ 31.5,35.4,36.0,40.0, 433,
51.0,80.0, 118.0, 140.0

B8 Top Laver

[X]% PhCNE360_R6.6TL

i phcncsso_Re.TXT
S PhCNEC360_R6.GPT
E% Bottom Layer

+..[X][g Phcuc360_R6.6M1

i.[X% phancsso_R6.GBL

2.1.6.2 Stencils machining in CNC mode
Entering the CNC mode the operator will see the programs for stencil machining: e OB
rogram: stencil (Top Layes |
RN (o Top Loren)
Cut (Top Layer)

Insulation {Bottom Le
=" 5tencil (Top Layer

Important: g%
PhCNC LSSE generates programs in CNC mode ONLY FOR THE
OBJECTS/LAYERS VISIBLE in CAM mode.

Example of a stencil machining program:
Prene

Fle CAM CNC Setup Tools Calc Language
~ = TATC ~ Tool
4y fo & 183% M & H o B 4l B B> Control Panel feaal - ﬁ_,(:gwe O
4= 0000 | Kemp [=/ Program: stencil (rop)  [v]
$v- 4 RUN (GO) stop
1um | 0,001 0.01 0.5 [0 DI
X +1.00000 root: 10,10z Ay
Y 4.00000 reu: 0
Z 1.26020 rou: 0 (] A
Home X @ Open | i Compile
Home XY = =
Home ¥ [«
Home Z X=0| vy=0| Z=0 = “ i I
spinde wm = [ .
@ LA L L L X il o ¥
Y spindleon  § ¥ i = L
- -, P ‘.
I} e / = L -
0rpm 5000 0000 rpm 'Y ] . i .. --i.i.ii: II iiiiil
Feed Rate Overide - - i
3 =; Ly g = ==, = -. EE i.:'. ‘.
z 0 i [ 1.1 ] = EEEE o = .'il“'
e OF = TIHWIIT = LR
@ im IEEm ' "
A i = = -
&« &« Wi =
v || G Qo ® i T E = = an  essee L
il g (i Heesae
[”] N = [}
Pause Emergency Stop = :: [y Wi §Nm
'] ol EHE W
Clear TTY - Wi ]
| . . =HE ®
LS z+: 1.27520" L » Bl "
LS X: -1.03496™ I N0 EE
o w
LS ¥: -1.29988" m =
‘.Il im W mm ] ] EEEE = Ly
® ix =m BEEE S mm i E@E =
mm EE_EE -
T O mE Tmg T EE e
EEEEEElisSREREEE Hi E§ ® ¥
aeeee
P8PSRI RPOPORED® cecen
|
=
(K11 ] [v]
Power:  0.00W I 0.00A
Ls: -2.0um Board: 28.3°C
Status: PWIM:
[m]
= [A]
I . — (=g
FIFO: Al ] [+ Pl e
m v No Warnings X7.79524, ¥4.89925 dx7.79524, dy-8.65075, d11.64480 ~ 1000dpi [in] Default.mpf PhCNC Pro v5.0.9.9319.A360x64 MTCLE: 13.5e-6/°C (FR4) @ 22.99°C

Note:

When you machine a PCB, your “bottom” files are mirrored along the X axis. Stencil machining does not
mirror the “Stencil Bottom” file. Here the “Bottom” means for the bottom side of the board and does
not need to be mirrored. “Top” and “Bottom"” stencils are separate work pieces.

Important:

Due to significantly different properties of the materials used for stencils, there are separate settings
for the machining in the “Setup” menu:
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e Profie: Default.mpf | Rapidteight [r]: 0.1500 || Default config

= PCE Route settings
| Display Settings Route Depth [in]: 0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 v Feed Rate [injm]: | 15.00 v
[Creck Route 0.0200 Plunge Rate [in/m]: 40.00 v
‘Tool Penetration Depth [in]: 0.0030 v

G PCE Rubout settings
G-code Rubout Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [in/m]: | 15.00 ~
OPeck Rubout 0.0200 Plunge Rate [in/m]: 40.00 v
Feon Todl Penetration Depth [in]: 0.0030 v
B PCE Dril settings
[PCB Route, Dril, | Drill Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Plunge Rate [infm]: 40.00 ~
Opeckdril 0.0200 Dril on Layer: Top Layer ]
Safe Mode ‘Tool Penetration Depth [in]: 0.0800 v
'@ G82DWELL[sec]: none v,
Accurate 636 PCE Cut settings
Cut Depth [in]: 0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [infm]: 7.50 ~
OPeck cut 0.0200 Plunge Rate [in/m]: 20.00 v
‘Tool Penetration Depth [in]: 0.0800 v
System Information ooy

Stencl Cut Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [infm]: 7.50 ~
OPeck cut 0.0200 Plunge Rate [in/m]: 20.00 v
stendl thidness [in]: 0.0040 vl ‘Tool Penetration Depth [in]: 0.0100 v

2.1.7 Convert Gerber to Drill

PhCNC LSSE allows drill files import in Excellon/Excellon2 formats. In rare cases it is possible that CAD
system generates Gerber format (using round apertures for each hole). In order to be able to use these
type of drill files we added the option Convert Gerber to Drill:

v G b | Lavers
«t | [17op [ Bottom [ tech

[J1op [ Bottom [Amech ]

0412-2009 132016 | 41x0] ool A MR )

04-12-2009 13:36:26

oxs| Ger

Cltirorx  Cliwerory

Q 134% v Q [0 |G 8 W

C-\Gerber-rs274x\nanc\nenc._top.gbr 04-12-2008 11:2016

After execution of "Convert Gerber to Drill", you will find in the list of files a file with the same name as
the Gerber file, but with an extention .DRILL. The new file then can be selected as a Dirill file for the
project.

Layers:

v e
ey Import

«« | [1Top (] Bottom [ ] Mech tocke 5 ek 115, R

Top [ Bottom [ 7] Hech

0412:200913:2006 | 41x8| Gog S Top [ |Bottom [ Hech

04-12-2009 13:36:26

P b 04-12-200913:20:16 | 47xB| GoR
= top.gbrDRILL 14-09-2015 124558 2KB DRIL
—r——

ofie: LS_Superfast.mpf v 0.780" x 1.780"

C2\Gerber-rs274x\nan\nanc top.gbrDRILL 14-09-201509.4555 KB X00176, VI5408"  dXD0176, V16408, dl 3408 GXDALS7, V467552, 467574 mm

IMPORTANT
In order "Convert Gerber to Drill" to function properly the folder should allow to write files.
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If a drill file already exist "Convert Gerber to Drill" option is disabled.
"Convert Gerber to Drill" option is also disabled if the file selected is not a Gerber file.
Please make sure that you are using full screen video to be able to see all details.

Convert Gerber to Drill - video:
https://youtu.be/U6KZnUt10Yo

2.1.8 Info layers import

PhCNC LSSE now allows the import of additional informational Gerber files in addition to the files
needed for machining such as: Top Silk, Bottom Silk, Top Mask, Bottom Mask, etc.

The additional files are not used for machining but offer convenience when a "Gerber Export" and
"Print" are used.

o Gerber & Drill
[lSelect  c\PCHC\PRACArve_LCD_PCB\Project Outputs for PCB_PhaCdry v &= 6y | Lavers
s et | A Ton []Bottom [tech BB PhACdrve_LCD_RLGTL
] [Jmop [A sottom [ mech 8 phacdrive_LCD_RLGEL
& Design Rule Check - PhACdrive_LCD_R1dre 2022003119454 | 70ks DR [ Top []Bottom [/ Hech P Phacdrive_LCD_RLGHL
" - heml -0z 3
21-02-2013 10:51:58
21.02.2013 105222
2102 2013 10:52:22
21-02-2013 105158 | 1 we TRed ) Bottom Solder [ Phacdrive_LCD_R1GBS
21-02-2013 105157 | 818 Gal K ToR Battom ¥ W Phacdrive_LCD_R1TXT
nozaoesise | 2k Gig
¥ 1022013 105158 | 14D GoA
@ phacdrive_LD_R1GES Moz insiss | KB GBY
¥ phacdrive LCD_R1.GKO 2102201310558 | 1KE GKQ [MirrorX  [Hirrar ¥
@ PhaCdrive_LD_R1.GM1 21-02-2013 105158 1KB GM:
@ phacdrive LD R1GMI3 21-02-2013 10:51:58
./ PhACdrive LCD_RLETO
9 phaCdrive_LCD_R1GTP
wert G
@ phacdrive_LCD 0
H rhacdnve_LCD_R1RUL 21-02-2013 10:51:58
PhACdrive_LD_R1TXT 21022013 105222
H PhaCdrive LID_R1-macro.APR_LIB 21-02-2013 10:51:58
Status Report Tt 21022013 10:52:22
Tnfo 2 Battom
Tnfo 3Top v 3530" % 1.250"
1-02-2013 08:51:58 Info & Bottom | w055 dmon L QK614 V01106, 166276 mm
— s

Layers for machining: "Top", "Bottom", "Drill", "Mechanical", "Stencil Top" (Top Paste), "Stencil
Bottom" (Bottom Paste), also can be selected from popup menu.

After an import in PhCNC LSSE, info layers can be shown/hidden the same way as the layers for
machining.

4 PhCNC

Fle CAM CNC Setup Tools Calc Language
S8 spT @& & 2o M@ @ m N E4E S Hac KT

Tools (8!)
2 S

M=t
Fme #me HEs

e >

¥ mnsulate: 8.00

¥ cut:30.37
¥ stenci: 8.00 + 0.00 mil

 rubout tools: 125.0, 625,
313,155, 8.0

g drilltools: 23.6, 24.0, 280,
40.0,130.0

E-[Z]E8 Top Layer
(= PhaCdrive_LCD_R

0 PhACdrive_LCD_R:
§| PhaCdrive_LCD_R

)
[Obj[1): "PhACdrive_LCD_R1.GTL]
total area n3]: 5.733

size [in]: 3,308 x 1,507

warnings: 0

Insulation:

‘tool path T0: 128,330 in , duration: -

fobi[2]: "PhaCdrive_LCD_R1.GEL]
total area in2]: 5.739 {

@ nowamings  X6.67938, ¥4.07583 | [u6.67938, fy-9.47416, A11.59187 | [in] LS_Superfast.mpf PhCNC Pro v5.16.610834.4440  MTCLE: 13.5¢-6/°C (FR4) @ 29.65°C



https://youtu.be/U6KZnUt10Yo
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2.1.9 Gerber editor

PhCNC LSSE has a function that allows the operator to remove certain Gerber components when they
are considered not needed for the machining. Typical examples include text, dimensional lines etc., that
are (in some cases) included in the Gerber file. In the example below a large text field need to be
removed from the Gerber file.

berSamplel\ TOP 03-09-015073541  332KB  XD5285, V10212 dXD5285, dv1.0212, c1 1498 4134228, dY25.9387, d29.2060 mm

Activate the button [, Using the mouse select the area to be deleted. All Gerber primitives that are
completely included in the selected area will disappear from the selected file in the Layers list. If =
button is active, it will remove the Gerber components from all layers. It is a real time operation that
allows the operator to see if the selection is right.

Button = (Undo), reverses the changes made. The editor allows up to 32 stages of Undo command.
Button & changes the function of the selected region. When activated the editor deletes all Gerber
primitives outside the selected region. In some cases, this is the more convenient way to edit the files.

Below are links to videos that show details of the Gerber editor in PhCNC LSSE. Please make sure that
you are using full screen video in order to be able to see all details.

Gerber import & export example (editor) #1
https://youtu.be/JY9lpaCIgEg

Gerber import example (editor) #2
https://youtu.be/4MSkDD8]Gjw



https://youtu.be/JY9lpaCIgEg
https://youtu.be/4MSkDD8JGjw
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Gerber import example (editor) #3
https://youtu.be/v7VtASRzNOI

2.1.10 Single layer PCB import

When you import single sided PCB designs the Gerber file for the solder layer (normally bottom layer)
comes from your cad system as if you are looking at the board from the top. Our system mirrors this
when you declare it “bottom layer”, but this creates unnecessary difficulties in placing the project on
your work piece. This option makes the setup process more convenient when you are handling single
sided projects.

Using the mirror option, you can import your Gerber and Drill files as a top and they will not be
mirrored during the machining (CNC mode).

In the example shown below is the standard method of import

2} Gerber & Drill Import

() setecr | |SETEREIATS tools: 4, holes: 95 == '§ Import
¥ Name: Date[Time 2730"x2310m | MEN |
[E) ADAPTERY.DRL 24-08-2007 22:48:08
[} Adaptor¥ - CADCAM Bottom Copper.TXT 26-03-2007 10:31:48

B Adaptor - CADCAM Drill TXT 26-03-2007 10:31:48

] AdaptorY - CADCAM READ-ME.TXT 26-03-2007 10:31:48

Photaplot resolution [dpi): 1000 & [IMirrorx [ |Mirror ¥

& e M@ B em e

Adaptor? - CADCAM Drill. TXT

q | Profil: Default.mpf v] 3.0807 x 2685™
ci\Gerber-rs27 42 AdapteiYyadaptary - CADCAM Drill (T 26-03-2007 07:3L:48 2KB  )G.0242, Y0.1008"  o)3.0242, dY0.1008, d3.0259" dXT6.8145, d¥2,5605, d76.8572 mm

It is easier to use the “"Mirror X" option, and Import the files as top layers.

2} Gerber & Drill Import

[ 7%= s Gerber-rsa 7 10amz BN ropert
oS or— o ottom ec AdaptorY - CADCAM Bottom Copper.TxT [l B . i aabll |
Top [_|Bottem ¥ Adaptory - CADCAM Drill. TXT
[E) ADAPTERY.DRL 24-08-2007 22:48:08
[} Adaptor¥ - CADCAM Bottom Copper.TXT 26-03-2007 10:31:48

W AdaptorY - CADCAM Drill. TXT 26-03-2007 10:31:48

] AdaptorY - CADCAM READ-ME.TXT 26-03-2007 10:31:48

Photaplot resolution [dpi): 1000 & [VIMirror X [ |Mirror ¥

& e M@ B em e

AdaptorY - CADCAM Bottam Copper. TXT

i §1  Profil: Default.mpf v] 3.0807 x 2685™

ci\Gerber-rs27 42 AdapteYyadaptary - CADCAM Drill (T 26-03-2007 07:3L:48 2KB  XL7389,¥0.0336"  oXL7389, d¥0.0336, d17392" dX(44,1683, d¥0,8535, d44.1766 mm

This way the imported files are all located as top layers, and the machining and setup are easier.

Loaded PCB projects will be placed at the center of the workspace.
If you would like to load more than one project, move the loaded project to the desired place (it is not
a final position you may move it again and again).
If you need to make more than one copy of any board, use clone (copy) function instead of loading
your files again.
Cloned objects have some advantages:
e Reducing calculation time for insulation and rubout calculations
e Saving memory space. Ten copies take as much memory as an original.
In the example below, four files have been loaded: Top, Bottom, Drill and Mechanical files.


https://youtu.be/v7VtASRzN0I
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All files loaded together in a single project are presented as a single object in order to manipulate them
without generating undesired inconsistencies between the layers. You may clone, move, rotate etc. If
you need to move any of the layers individually use the Ungroup selected objects, command
described later in this manual.

File CAM CNC Setup Tools Calc Language

S S SO | & v QB 8K E 4 E R0 Hlac BREG, options, @~ ¥/ g8

=B =B =&
¥ Insulate: 7.30, 18.00

¥ cut: 60.00

 rubout tools: 125.0, 625,
313,15.6,10.0,7.3

 driltools: 30.0, 40.0,45.0,
60.0,125.0

B[] Top Layer
{]% PIDtest - cADCAM
[/l PIDtest - cADCAM
= [7]2% Bottom Layer
{=% PIDtest - cADCAM
PIDtest - CADCAM

q [
[Obj[1]: "PIDtest - CADCAM Top Cor
t

tal area [in2]: 8.487
size [in]: 3.360 x 2.526

tool path T0: 0.500in , duration: ~0
tool path T1: 67.220in , duration: ~

[Obj[2]: "PIDtest - CADCAM Bottom 1
total area [in2]: 8.655 | [ 0

@ nowamngs | X550089, V635420 diS.56089, dy-719570, d9.09405  1000dpi fin] Default.mpf PhCNC Prov5.099319.A36064  MTCLE: 13.5e-6/°C (FR4) @ 2299°C
F_A1.PH]

2.2 PhCNC LSSE Project Files

PhCNC LSSE saves the projects in .PHJ files, where all the necessary information concerning the project
is saved in a compressed format. Its file size is 4-5 times smaller than the volume of all files imported
in the project. The extension .PHJ is registered in Windows Explorer so that if you want you can
open .PHJ files directly from Windows Explorer. When opening projects with Windows Explorer the
projects will be opened using the Import mode.

PhCNC LSSE supports two modes of loading .PHJ project files:

Button “® when pressed closes the current project (if it is not saved yet, you will receive a message
asking if you want to save it) and opens the .PHJ file you select with all the tools for insulation, cut-out
and rubout defined (including DPI resolution) in the .PHJ project that you open.

Button =& when pressed adds the .PHJ file you select to the current project, but the tools specified in
the imported file will be ignored in favor of the tools specified by the current project.

For your convenience, the “File” menu lists recently opened .PHJ projects (up to 8 files). Upon exiting
PhCNC LSSE, you will be asked to save the current project (if it has been modified) and even if you
answer “No” it will be saved to a special file called "Recent Project" available in the file menu
automatically and can be opened from the file menu by clicking on "Recent Project". The last file
opened with the latest changes will always be here just in case you accidentally close the file without
saving.

2.3 Buttons and fields used in CAM mode

The Buttons & drop-down area & = & js for Zoom In/Out or to set the zoom percentage. If your
monitor is set for the correct resolution, you will have the correct size image at 100% zoom. It is very
convenient to use a mouse with a wheel for zoom In/Out. The zoom is always centered to the mouse
pointer.



TELENET PhCNC LSSE User’s Manual Page 32 of 133

The button = t==e=m=ue s 3 Very important setting! It is for the insulation tools, used in the
calculation of the insulation tool paths. If you change insulation tools, PhCNC LSSE automatically
recalculates and redraws all insulation tool paths.

Important:

PhCNC LSSE insulation tool path calculations, do not allow intrusion into the traces and pads, if
your tool diameter is bigger than the space between traces and/or pads they will be left non-insulated.
PhCNC LSSE detects and displays the problem areas (See 2.13 Design rules violation (DRV) detector).
It is strongly recommended to view and check all critical zones of your design, using a high level of
zoom!

Button ' ¥sdsssi ™ js for Rubout tools selection (described later in this manual).

Drop down vawo  jS t0 Set cutout tool diameter (if any). If you change this value, PhCNC LSSE
automatically recalculates and redraws all cutout tool paths.

]

Window is the panoramic window it shows all objects placed within the machine workspace.
The Panoramic Window is a convenient way to view your entire project. You can left click inside this
window, to view the desired portion of the workspace. This is convenient if you do not have a mouse
wheel.

=-[]2¥ Top Layer
i [v]% PiDtest - caDCAM
: [Vl pDtest - caDCAr
- []E8 Bottom Layer

[w]=% PIDtest - CADCAN

Window | 2= ig the |oaded files window it shows all the loaded files and the layer they are on.
Clicking on the checkmark = will turn it into a cross-mark, disabling and hiding the corresponding layer.

Note:

When you enable or disable layers in CAM mode you may use the CONTROL button on the keyboard.
When it is hold down the enable/disable function apply to all layers with the same name. This offers
convenience to handle the function when you have many copies of the same project on the screen.

Important:

Disabled layers are not manipulated by the CAM edit functions. For example, if you like to select a
rubout area in one of the layers, you can disable (hide) the other ones. If you need to move a file from
one layer to another, click on file name, hold and drag.

=] -_” Top Layer
-[v]=h PIDtest - CADCAN
B |PiDtest - capca

E!-'_’) Botto ﬁ‘utest - CADCAM anical 3.TXT,
..[V]% PIDtest} CADCAM ﬂ
- D Eiprest - capcat>

In the example above, the Mechanical layer is being moved from the Bottom to the Top Layer.
File type symbols:

2 - Gerber file

B - Drill file

- Mechanical layer ("PhCNC LSSE Printer” or “Insert Text")
- Mechanical layer (Gerber)
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: "PIDtest - CADCAM Bottom
otal area [in2]: 8.659 1

Window b— 0 is the statistical information window. Here, you can find the calculation for
the time needed to complete the job based on the feed rate. For more detailed information, make a left
click inside this window and then press F1.

=319, w593 »3.4611, ¥1.4276 dX1.2131, dY-0.3577, di.2647

This is the status bar it contains the following fields in the order listed below:

The progress bar, which shows the progress of the current task

The screen coordinates of the mouse pointer

The real coordinates of the mouse pointer

The relative coordinates of the mouse pointer to a specified origin and distance from that origin.
Use the “space bar” on your keyboard to zero the relative coordinates at any point on the
project. This feature can also be used to measure the distance between any two points.

Drop down ®®" is for controlling the way objects are displayed on the screen and will give you the
following choices:

Selecting © I image will display the tool path center line only

Selecting image will display the tool path & real thickness

Selecting “1 image will display the tool path & real thickness & center line

Selecting ®#® image will display the tool path & real thickness & Gerber

Selecting ®#® image will display the tool path & real thickness & center line & Gerber
Selecting ®#® image will display the Gerber only

Selecting = image will display the tool path, center line only & Gerber vectors

Selecting © — image will display the tool path & real thickness & Gerber vectors

Selecting “~ image will display the tool path & real thickness & center line & Gerber vectors
Selecting ## image will display the tool path & real thickness & Gerber vectors & Gerber
Selecting ## image will display the tool path & real thickness & center line & Gerber vectors & Gerber
Selecting ## image will display the Gerber vectors & Gerber

The options drop down menu gives you the following options:

e Show spindle path - this PhCNC LSSE option will show/hide spindle
positioning lines generated in CNC mode. Active when you return from

CNC mode. Useful for positioning objects on the desktop. 12 2 Show bt

e "Show thumb tacks" - this PhCNC LSSE option will show / hide ‘;‘;,'j:j:
thumbtacks and is discussed in detail in section 2.14 @ R L rbont

e "Design rules violation" - this PhCNC LSSE option will D&@Rwmweemee

activate/deactivate the DRV and is discussed in detail in section 2.13

e "Forced Insulation" - this PhCNC LSSE option will activate/deactivate the forced insulation
and Calculate tool paths used in “forced insulation”. If the tool paths are never calculated
the first activation will do so. If DRV function wasn't activated it will start it. This is discussed
in detail in section 2.23

e "Full Rubout" - this PhCNC LSSE option will activate/deactivate the full rubout and is
discussed in detail section 2.15

e '"Transparent Mode" - this PhRCNC LSSE option will give you a transparent top layer and the
ability to see top and bottom layers at the same time. This option is useful for
review/inspection of double-sided projects. Below is an example of the usage.
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¢ =i = |8 sew v Q@) m)

| -
=B =B =Rl

§ tnsulate: 8.00, 16.00

¥ cut: 20.00

rubout tools: 125.0, 62.5,
31.3,15.6,10.0, 8.0

29.5(d31.3), 30.0(d31.3,
¥ 31.5(d31.3), 35.4(d39.4),
40.0(d39.4), 42.9(d39.4),

E8 Top Laver

% PCB_PhSTdrive_Ve
[ PCB_PhSTdrive_Ve|
- [wIE8 Bottom Laver
PCB_PhSTdrive_Ve

« b
[Obj[1]: "PCB_PhSTdrive_V6_R0.GM
total area [in2]: 10,259

size fin]: 2.528 x 4.058

tool path: %.23 %s

duration: 2. 13 min (F7.5 injim)

[Obs[2]: "PCB_PhsTdrive_V6_R0.GTL
total area [nZ]: 12.278
size fin]; 2.816 x 4,360 {

Defautt.mpf

@x5.79350, dy-6.57599, d8.76403  1000dpi [in]

[4SRG 579350, V6.97402

PhCNC LSSE User's Manual

PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5e-6/°C (FR4) @ 2299°C

Page 34 of 133

PhCNC
File CAM CNC Sctup Tools Calc Language

¢ =i = | sew v Q@) m)

e . o
=B =B =Rl

§ tnsulate: 8.00, 16.00

¥ cut: 20.00
rubout tools: 125.0, 6.5,
31.3,15.6,10.0, 8.0

29.5(d31.3), 30.0(d31.3,
¥ 31.5(d31.3), 35.4(d39.4),
40.0(d39.4), 42.9(d39.4),

E-[V]2 Top Laver
PCB_PhSTdrive_V¢
PCB_PhSTdrive_VE

[Obj[1]: "PCB_PhSTdrive_V6_R0.GM
total area [in2]: 10,259

size fin]: 2.528 x 4.058

tool path: %.23 %s

duration: ~2.13 min (F7.5 injm)

[Obs[2]: "PCB_PhsTdrive_V6_R0.GTL
total area [nZ]: 12.278
size fin]; 2.816 x 4,360 i

[ SR 552623, V6.97803

@x5.82623, dy-6.57197, d8.78270  1000dpi [in] Default.mpf

MTCLE: 13 5e-6/°C (FR4) @ 22.89°C

PhCNC Prov5.0.8.9319.A360x64

With "Transparent Mode” active it is recommended to turn off the tool path traces (*®~) and enable

Top & Bottom layers (&=%~).

Note:
This option has no effect if a single layer is enabled.
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Drop down J is for visualization modes.
Buttons & & @ are for a special visualization mode called “copper view”. In this mode the screen
shows what should be the final result after executing all machining programs. It uses close to real
colors to show copper and typical base material. In CNC mode of PhCNC LSSE these buttons are
inactive!
Buttons: d=, &8, @ & % are for review of top and bottom layers:

&8 - top, bottom, drill & mechanical (natural layers order)

&3 - bottom, top, drill & mechanical (bottom layer on top)

@d - top, drill & mechanical (bottom layer hidden)

&5 - bottom, drill & mechanical (top layer hidden)
by default, &% is active.
In CNC mode of PhCNC LSSE all these buttons are inactive!

Below are examples of “copper view":

Top layer (rubout region, cutout contour with tabs, drill and traces/Eads insulation::

fle CAM CNC Setwp Tooks Cac L

S Spf SO Q v QB MN B4 EEE e I, 1 O -GN -
=B <@ R »

fle CAM CNC Setwp Tooks Calc language

SE Spf SO Q v Y QB MK B4 EEE o Kk, el O -0
B =R 2R

¥ Insulate: 7.40, 1000

¥ cut:s000

D — ',}\ .
. 1 . ) 5
SIOIOICIORDIO) 7
(@@ 20000 -'3: @
B —

@ rowerrgs | NS06132, VS22 | G606ISL. 662775, 4974280 10004 [n) Defmultmpt PhCNG Prov509.9319.436064  MTCLE 133-6/°C (Fd) @ 2299°C

NoI0)
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All buttons above control the visualization of the project. They do not affect the settings or the
machining process in CNC mode.
The following Quick access tool bar buttons are accessible on the tool bar:

Button & is for enabling the panoramic view window

Button # is for the setup of PhACNC LSSE

Button = is to access the built-in calculator

Button & is to enter select objects mode (selected objects can be moved, cloned, rotated,
grouped in a single object, ungrouped, and deleted)

Button & is to enter tool diameter compensation selection mode (used in the mechanical layer)
Button = is to enter rubout regions selection mode

Button =-= is to start the rubout regions tool paths calculation

Button &«  is to switch between CAM/CNC modes

Button = is to enter the project tools list

2.4 Tools

In order to make the operation of PhCNC LSSE easier and to organize the tool settings we have tool
tables. In the tool table you may enter all tools that are available for use. For each tool you may enter
size (diameter [inch]), type, useful operations, Plunge Rate, Feed Rate, Speed [RPM]

To edit the main tool table click on “Tools” in the upper tool bar and select tool table from the drop
down. The tool table will then open as a window as shown below:

N Tool Table
| Diamcter |i  Type |  Operation | gpeed | Plungergie | Fedeate |Toolll  commen t

#1 0015 Stub End Mill Insulate & Rubout  default default default - SEM_15

#2  0.0197(0.5mm)  Stub End Mill Insulate & Rubout 55000 30.0 125

0.0313(1/32")  Stub End Mill Rubout default default default - SEM_31
0.0625(1/16")  Stub End Mill Rubout default 156 76 - SEM_63
0.125 (1/8") Stub End Mill Rubout default default default = SEM_125
0.0135 Drill bit orill default default - - DRL_13.5
0.0313(1/32")  Drillbit orill default default - - DRL_31
0.0394 (1.omm)  Drill bit orill default default - - DRL_39

#3 0047 Drill bit orill default default - - DRL_47

#10 0079 Drill bit Drill default default - - DRL_79

#11 0.1181(3.0mm)  Drill bit Drill default default = = DRL_11§

#12 0.125 (1/8") Drill bit orill default default - - DRL_125 #3

#13 0125 (1/8") Drill bit Drill 50000 30.0 - - DRL_125 42

#14 0.25 (1/8") orill bit orill 50000 a0 - - DRL_125 #1
undef ¥ 30° Insulate & Rubout  default default default 4.0 v_30

#16 undef " 450 Insulate & Rubout  default default default 4.0 v_45

#17  undef ¥ 60° Insulate & Rubout  default default default 5.0 ¥_60 5mil

#18 undef ¥ 60° Insulate & Rubout  default default default 4.0 ¥_60 4mil
undef ¥ 90° Insulate & Rubout  default default default 4.5 v_90
00313(1/32")  Router bit Cuk & Drill default default default - R_31

#21 0.0394(10mm)  Router bit Cut & prill default default default - R_39

#22 0049 Router bit Cuk & Drill default default default - R_d9

#23 0.050 Router bit Cuk & Drill default default default - R_S0

#24 0.0984(2.5mm)  Router bit Cut & Drill default default default

#25 0.1181(3.0mm)  Router bit Cuk & Drill default default default

+ add = Delete

Buttons = ** & | ™™= are used to add or delete a selected tool by left clicking on it in the list.
Selecting a tool in the list will also allow you to edit the tools parameters. The description of each
parameter field is as follows:

e Diameter is the cutting diameter of the tool. You can select it from drop down list or enter it
manually. Entries are in inches, if the entry is bigger than 1.0, it is accepted as mils. For
example, if you enter 15 — this will be 0.015"

e Type is the type of the tool. It is recommended to fill this field. It helps during the selection of
tools for certain operations. The Possible types are "undefined", “Drill bit", "Router bit", "Stub
End Mill", "V 25°", "V 30°", "V 45°", "V 60°", "V 90°", "V 100°" and "V 120°"

For tools of type “V”, the track size (diameter column) depends on the tool penetration into the
material. It is recommended to select “undef” (or enter 0.0)!

e Operation is to show the possible usage of the tool. The choices are "undefined", "Insulate",

"Rubout”, "Cut & Drill", "Drill", and "Cut". For example, if the type of tool is a "Router Bit”, then
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the possible choice of Operation will be limited to: "Cut & Drill", "Drill" and "Cut"; The reason for
this is a router bit can be used for drilling holes larger than its diameter.

e Speed is for setting the RPM of the spindle for this tool. If the choice is “default”, the setting
speed is selected from global parameters table for this operation (see 3.4 CNC process control
settings). Possible settings are 5,000...60,000 and 5,000...100,000 RPM depend of the model.

¢ Plunge Rate is for setting the speed of Z axis toward the table, e.g. the speed that tool will
penetrate the material. If selection is “default” the setting is from global table for selected
operation (see 3.4 CNC process control settings). Possible values are 40...0.1 in/min.

¢ Feed Rate is for setting the tool movement speed in XY plane (in/min). If “default” is selected
it takes the speed setting from global table (see 3.4 CNC process control settings). Possible
settings are 15...0.1 in/min. This parameter has no meaning for “Drill bit” type.

e Comment is a field for making notes, maximum length 256 characters.

Notes are shown in the tool change prompt window.
Fione > e o

.o‘
= Please, replace the tool with T1 @

(0.060 DRILL DRL_47 ) Emergency
Stop

oK I

e Tool Life [in]/# is a field that shows maximum tool usage acquired by the manufacturer specs
or by own experience

In this column of the tool table (Tool Life [in]/#) you can enter a value that if exceeded will prompt
you to change tool. It can contain the information below:

« total length of cut for this tool (for routers, end mils and V-tools)

« total number of material entries for this tool (for drill bits and routers)
It can be set for every tool (if needed) and will prompt the operator that the limit set is exceeded.
PhCNC LSSE records both (total number of material entries and total length of cutting) for routers and
end mils. It records only the number of drill cycles for the drill tools.
Example:

‘ Speed

ia[in Irpm] Plu[ri‘n/mllE ‘ FE[IEr|dfr'r?]tE |“E|nn||

0.035 Drill bit Drill default default B - 10mO0 DRL_39
#13 0.047 orill bit oril default default - - 15000  DRL 47
#14 0079 Drill bit oril default default - - 15000  DRL_79
#15 0.1181 (3.0mm)  Dril bit orill default default - - 15000  DRL_118
#16 0125 (1/8") Drill bit orill default default - - 15000  DRL_125#1
#17 0.125 (1/8") Drill bit prill default default = = 15000  DRL_125#2
#18 0.125 (1/8") Drill bit oril default default - - 15000  DRL_125#3
#19 undef ¥ 30° Insulate & Rubout  default default default 3.5  2000in  ¥_30

undef ¥ a5e Insulate & Rubout 45000 default defaul 65  z000in  ¥_da5

'3
'3

#21 undef ¥ 45° Insulate & Rubout  default default default 4.5 2000
'3

#22 undef Y 450 Insulate & Rubout  default default default

4.0
V[vs0-~|[nsulate s ruso v |[FEE | > ][5 ] zo00m [50
0

#24 undef "yt o0 Insulate & Rubout  default default default 4 - ¥_90

undef ¥ 900 Insulate & Rubout  default default default 4.5 500in

#26 00313 (1/32") outer bit Cut & Drill default default defoult - - R_31
0.0394 (1.0mm)
#28 0.049

0.055

#30 0.0984 (2.5mm)

Rq
Router bit Cut &Drill default default default - 10000in R_39
Router bit all default default default - - R_49
Rout

cut &prill default default default - - R_50

Cut & Drill default default default

#31 0.1181 (3.0mm)  Router bit Cut &Drill default default default

+ add — Delete ‘fy Select

Shown above is the column in the tool table that handle the tool life (in red circle).

Clicking on the column for any tool (in green circle) will allow you to enter needed parameters in the
window below. Holes/plunges represents number of entries in the material. Current tool usage is listed
in the lower portion of this window.

Max Life Cycles
oK
Mas Lfe: Path [In] 2000in |+

Ma # of holesfplunges: 00 [ Cancel

Current Life Cycles
Current Life Path [in] 2427in |~

biews Tool
Current + of hales/plunges: 1512

Important:

You may sort out the table by clicking on the column title.

( “+*" shows which column is selected for sorting order ).

Second click on the column title changes the order of sorting (ascending to descending and back).

In the left portion of the screen (PhCNC LSSE in CAM mode) you will find buttons for tools and tool
tables for each operation.
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¥ Insulate: 7.30, 16.00, 18.00
¥ cut: 10.00

¥ stencil: 8.00 + 2.00 mil

 rubout tools: 1250, 62.5,
31.3,156,10.0, 7.3

drill tools: 24.0, 28.0, 31.0,
¥ 31.5,35.4,36.0, 40.0, 43.3,
I 51.0, 80.0, 118.0, 140.0

2.4.1 “Insulate” Tools

PhCNC LSSE offers traces and pads insulation using up to 8 different tools. The selection and settings
of the tools are performed in the "Insulation tools" window.

To select it click on | ¥mst=270.1000

| i Diemeter (d) [r]: 0.0077 ¥ Y Select Tool oK

2 THo2 T:  77mil ) 807 BRO.005/D.140mm 2.6 mil Type: V" 60° v

T el e somi R—— =
Phunge rate [n/n]: (40.0) ] [HoZ]

o Speed [RPM]: (60000) v

] Comment: V_60

O Penetration Depth [mil: 2.6 v

O ool tp (8) [mil: 5.5 5

0

O

y SelectTod
ATC

I
[“|Design Rules Violation . Arc precision: High hd

[“IForcs ulation Corner precision: Medium |~ L—.‘
] ey 5.5ml

Vinimal tool path overlapping [mi: 0.50  [v Spke size: Small &

Minimal copper width [mi: | 2.00  [v] T
b’/
[1nsulation tools order - ascending (smallest to largest)

In the left part of this window you will find the tools entered as tools for insulation. In the right part are
the parameters of the currently selected tool.

During the insulation process, PhCNC LSSE is using only the selected tools (v).

There is a requirement for tools diameters. The minimum difference in the tools’ diameters must be
more than 1 mil (0.001 inch).

It is allowed to use a V tool with different penetration, thus achieving different tool diameters. In this
case the tool will be listed as two different tools.

The number of tools that will be used depends only on the project structure and is determinate by the
operator. Typical number is 2 or 3 tools. Very complicated designs may need 4 or even 5 tools. There
are some samples below that are giving you a picture of different number of tools used in the same
design. We create a possibility to use up to 8 tools, just to cover potential needs in the future. Limiting
the number of tools has its own advantages, for example less tool changes.

PhCNC LSSE optimizes the usage of the small tools (usually far more expensive and with shorter life).
This creates conditions to use them only in cases, that the larger tool is unable to do the insulation.

In "Forced Insulation" mode, PhCNC LSSE will always use the smallest tool available.

Additional options related to insulation process

* Design Rules Violation (DRV)

Activates DRV option that checks the project for regions that have spacing smaller than the smallest
insulation tool. Normally these regions (or simply spots) will not be insulated. In most cases the
problem can be resolved using the option "Forced insulation". Details about DRV option are described
under "2.13 Design Rules Violation".

* Forced Insulation

This option allows the insulation of critical regions/spots with small compromise, that should be a
matter of decision of the operator of the system. The option description is under "2.23 Forced
Insulation".

* Remove Spikes (IPD)

"Remove Spikes" option (renamed from IPD) finds the spots that have extremely small copper edges
that can be a source of future shorts on the ready board. This option eliminates them. Detailed info is
under "2.24 Remove Spikes (IPD)"

The option "Insulation tools order - ascending (smallest to largest)", sets the order of tools usage.
When not selected (default), the insulation process starts with the largest insulation tool and ends with
the smallest, thus creating additional savings of the smallest tool life.
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If the option is selected the process will go in opposite order (smallest to largest). This create kind of
convenience when a V tool is used with different penetration levels.

If the selected tool is type “V” with “undef” diameter, the current diameter will remain the same (as
shown 0.0080").

When you select an insulation tool from the main table, only tools that have “Insulate & Rubout” and
“Insulate” in the “Operation” column will be present in the list.

E o010 StubEnd Mill Al 50000 350 75 - 3000 in

0016 StwhEsd bl Al default  default default - - SEM_1S
} 0.0313(1/32')  StubEndMll  Insulote B Rubout default  default default -
¥ 0.0625(1/16")  StubEadMdl Al default  default default - - sEH_63

) StubEnd Ml Al defaull  default default - - sEM_125

L, oo1as il it ol defaull  default - - 7500 DRL_13S

I o022 il bit o default  default - - 10000 DRL_2165
0025 Drill it orll default default - - 10000

@I oos1311/32)  priltbie ol default default - - 10000 DRL_31
(R ooss il bit ol default  default - - 10000 DRL_39

The information contains actual parameters (If “default” is selected you will see the value from the
global table). These are the parameters that will be used for the program generation for this process.

If you place the mouse pointer on the tool button, you will see the information for the selected tool.

Insulate: 6.50, 8.00,10.00,
¥ 1350100 2500, 3100,

Um:n

0005 165mm 45 000 RIS PRADD .45 2.00031°-0 7S, THIE
e o gt T 0.0060°/0 203 60000 FRI5.0 PRAO.D V90 {Z-0.0027 THIS)
T200100°7025% d Al SS0000 FRT.S PRIS.0 (Z-0.0030
7300156770396 S60000 FRLS.0 PRAD. SEMLLS (2 o)
T400180°/D.457 FRIS0 PRA0.OY_S0 (Z-00077
T50.0250"/0 535 S50000 FR1S.0 PRADI (2-0.0030°/-0076mm, T
160031370795 540000 FRISA AL (2.00030 -0 e Tl
00625°/1.58 il 60000 FRLS.0 PRA.0 SEM_LS (2-0.0030°/-0.076mm, THS)

As we mentloned above a PCB design can be insulated with one two or more tools. Shown below is a
single design machined with 1,2 and 3 tools

Single tool (7.7 mil V60):

Fle CAM CNC Setp Tools Calc langusge
S ey @& @ v YA @A BN E4E S-S §ac ¥,
=Bl =Bl =8

¥ insulate: 7.70

¥ cut 000

 Tubout tooks: 125.0, 625,
313,156,100, 7.7

 deiltock: 160, 200, 320,
36.0, 40.0, 59.4, 1030, 165.0

wer
MILLgem1
[ 14942 _ogbt

(TS 634105741126 34105, oy-553876, dB.68TB0  10Xdpi in] Defaul_Siow_Diillmp PCNC Pro v809.9310.436064  MTCLE 13.5e-6/°C (FRY) @ 19.35°C
—_—

tool path TO: 511.990 inch

Two tools (7.7mil V60, 10.0mil Stub End Mill):
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2] Phine T
fle CAM CNC Sewp Toos Gilc Language

S & O @ swew @
v v
=Bl =Bl =R

| § tnsabate: 270, 10.00

@ B o«

'}

NE 4SS5 §oc optns, @ 85300

¥ cutsn00
¥ rubout toals: 125.0, 62.5,
Beirerter

[ 632331, V15000 631331, cy-557000, 862 1000dpi [in] Default_Slew_Drillmp| PRCNC Pro v5.09.9310 4360454 MTCLE 13.5e-6°C (FRA) @ 10.39°C

tool path TO: 114.540 inch
tool path T1: 462.920 inch

Three tools (7.7mil V60, 10mil & 16mil Stub End Mill):

R4 PHCNC FE
fle CAM CNC Sewp Toos Gilc Language
F¢ Q vuw YO B MmN E4dESS o

4 &

B -at a
| ¥ Insulate: 7.70, 10.00, 16.00
¥ cut: 5000
¥ il 1250 613,

§ il ool:
525,105, 300,105, 1650

[N 630450, V161020 36859, cy-553582 d8TBEL  1000dpi [in] Default_Slew_Drillmp| PRCNC Pro v.09.9310 4360454 MTCLE 13.5e-6°C (FRA) @ 10.39°C

tool path TO: 114.540 inch
tool path T1: 177.600 inch
tool path T2: 389.940 inch

Important:

The tool paths are calculated with maximum precision. Using more than one insulation tool will give
you the same precision as with the smallest one but will significantly reduce the usage of the smaller
tools when possible.

Tool paths calculation process can be stopped using the "Stop" button in the progress window shown
below.
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PhC|
=88 =p’
=@ =B =il

f Insulate: 7.70, 10.00,16.00,
2500

Q 215% ¥ @ @ o M A

¥ cut:s000

 [ubout tooks: 125.0,625,
313,156,100,7.7

Intersection DRUSFI ...

e e 00 200 .

Q rowemngs X437 YBEB0T1  ch3AS479, dy436331, 4599364 1000dpi m]

PhCNC LSSE User's Manual

A & B4 §loc VTG,

7. | ]

)

)
1h9hr2_8.gbl")
b1y

Defeutt Slow_Drillmp PRCNC Pro v5.099319.A6064  MTCLE: 13.5¢-6/°C (FR4) *
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options, @~ SlEBT8

In case of interrupted tool paths calculations,
"Insulation tools" window.

they can be

resumed by pressing "OK" button in

: ‘Stub End Mill 0.0100"/0.254mm
T 100mi Sho000 FR7.5 PR3S.0

o)
o)
o4
] o5
o5

Diameter (d) [n]: 0.0077
Type: V" 60°
Feed rate [in/m]: (15.0)
Plunge rate fin/m]: (40.0)
speed [RPM]: (60000)
Comment: V_60
Penetration Depth [mill: 2.6

tool tip (9 [mil: 5.5

> ¥ select Tool

v
y SekatTod
ATC

Cutting depth Z = 2.6 mil

B[

[“IDesign Rules Violation
[“IForced Insulation
Remove spikes (IPD)

Arc precision: High >
Corner precision: Medium |

Minimal tool path overlapping [mil: 0.50 v/ Spke size: small

(4

-

WMinimal copper width [mill: 2.00 |«

[linsulation tools order - ascending (smallest to largest)

If there are no changes of the tools and settings resuming the process will just complete the
calculations interrupted by using the "Stop" button. In case that any changes are made the tool paths
calculation will start all over again.

In all cases entering the CNC mode will initiate all needed calculations if for some reason they are not
completed in CAM mode: insulation, rubout, stencil, cutout, FI, IPD.

2.4.2 “Cut” Tool

To select the cutout tool left click on the button.

¥ cut: 60.00

The same window that was used for Insulation tool appears, but this time only shows tools with “Cut”
and “Cut & Drill” in the “Operation” column.
To select a tool from main table click on the | 4 == button.

Tool Tip| Tool Life

T = === = = e e e s
m 0.010 StubEnd Mill  All 50000 350 75 3000 in
0.016 StubEnd Mill  All default default default SEM_15
0.0625(1/16")  Stub End rill all default default default SEM_63
0.125 (1/8") Stub End Mill Al default default default - - SEM_125
e 2 2 S O CE

4, select

If the selected tool uses default parameters its actual value is in brackets. For example if the RPM is set
to default (60000) will be shown. This means that, according to current tool profile, the spindle speed
will be 60,000 RPM because the global table RPM value was set to 60,000.

If you place the mouse pointer on the tool button, you will see the information for the selected tool in a
popup window.
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¥ cut:ss.00

¥ Stencil: 8.00 + : cutting took
700.0550"/1.397mm Reuter bit 550000 FR7.5 PR20.0 R_50 {Z-0.0800"/-2032mm, TH14}
yy rubout tools: 125:0rvzy
e

The information contains the actual parameters. If the selected tool uses default parameters, its actual
value is in brackets. For example, if the RPM is set to default (60000) will be shown. This means that,
according to current tool profile, the spindle speed will be 60,000 RPM because the global table RPM
value was set to 60,000. These are the parameters that will be used for the program generation for this
process.

2.4.3 “"Rubout” Tools

PhCNC LSSE now allows usage of up to 8 additional tools for the "copper rubout" process in addition to
8 tools available in "insulation" process. This way the maximum number of tools used in rubout process
can go up to 16 (8 insulation tools and 8 rubout dedicated tools). Copper rubout process is actually an
extension to the process of insulation and can be considered or rejected depend on the final goals of
the design. We consider the total number of tools quite excessive but like to have it in order to meet
the requirements in technology that may come up in the future. This will allow us to meet more
complicated needs without making structural changes in the program. Currently a medium complicated
project needs total of 4 to 5 tools to execute the processes of Insulation and Copper rubout.

To select the Rubout tools table click on the & ¥s=%5%3%:" | button.

Penetration
I Rubout todls: Depth [mil] Dizmeter (d) [n]: 0.0100 ¥ ¥ selectTool oK

Stub End Mill 0.0100"/0.254mm v
(2 Ho3 T0:  10.0mil drullontoo i 3.0 mil Type:| Stub End Mill g sckerTod
ATC
Stub End Mill 0.0156"/0.396mm Feedrate [infm]: 7.5 v
WD T asemil o S0 PRAD.S 3.0 mil . = = m
fF® . 33ama StubEnd Mill 0.03137/0.795mm 3.0 mil e R
'S60000 FR15.0 PR40.0 Speed [RPM]: 50000 v

Stub End HMill 0.0625"/1.567mm
WL ™ 625 Ml Sih000 FR1S.0 PRAC.O 3.0 mil Comment:

Ty 74 1250 mil g;';';g:dn'l"l"s'“u‘lpﬁuu é’-"s'"'" 3.0 mil Penetration Depth [mil: |3.0 v

mied] o0l 0 (9 [mils 0.0
&y Cutting depth 2 = 3.0 mil

] o]

e —_
Z:3.0mil

d: 10.0mi

Rubout type: | Full Rubout v w o0

0.0360"

Rubout drection: X-Serpentine [V Tool overlap: | High v

Important: In the table above, you have to enter the desired copper rubout tools. PhCNC LSSE
software will use all insulation tools declared as the smallest rubout tools. If the rubout tools table
contain any tool smaller than largest insulation tool it will not be used in the process. In the rubout
tools button ' #8555 you can see the list of the tools that will be used in the process. The
requirement for the tool diameters is the same as for Insulation tools. The difference in diameters must
be larger than 1 mil. Only tools with check mark will be included in the process.

The process has 3 options for the rubout direction
e X serpentine
e Y serpentine
e Conical
They determine the moving direction of the tool when large copper areas are processed.

PhCNC LSSE offers 2 types of copper rubout:

e Full rubout
A standard (and recommended) process, that removes all excessive copper in the entire project or in
the selected area of it.

e Insulation rubout
This process removes the copper using a preset distance (when available) from the pads and traces.
This option saves machining time and tools life, but in many applications may create conditions for the
circuits to behave differently from the original design. Commonly not recommended for any circuits
using 100 KHz and up signals. In "Auto" mode it clears the copper to the size of the larger rubout tool
(when possible).
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Rubout process starts with the smallest tool in ascending diameter order. This process is usually next
after Insulation and this order saves one tool change.

The information contains the actual parameters. If the selected tool uses default parameters, its actual
value is in brackets. For example, if the RPM is set to default (60000) will be shown. This means that,
according to current tool profile, the spindle speed will be 60,000 RPM because the global table RPM
value was set to 60,000.

Important:

When Full rubout is selected, it is not needed to select the option Remove spikes. Full rubout covers
Remove spikes process. If you change your mind after performing Remove spikes this will not create
any problem. Simply the time used for the Remove spikes will be a wasted time.

Examples:
Below you can see the patterns of tool paths in different modes.

X-Sr pentine:

File CAM C(NC Setup Tools Calc

@ =& Q@ B MA@ | BN 458 & o | e options, (@0~

o B o DY oy
Fme Zme e

=-[]E8 Bottom Layer
PhACdrive_R3.GM
M= PIlACder,RZ‘GBl:I

ACdriv
2]: 16,

I e R3,
total area [n2]: 19,364
size [in]: 4.992 x 367
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Y-Serpentine:

File CAM CNC Setup Tools Calc

@ s ¢ (& me VA E kN E 4 EEE §ac

g Project
Tools

PhCNC LSSE User's Manual

options, (@ ¥/ gl ™ I

Page 44 of 133

E=rETXT)

o Y| o B
Fme Zme e

¥ Insulate: 7.30, 10.00

¥ cut: 50.00
¥ rubout tools: 62.5, 31.3, 25.0,

PhACdrive_R3.6M
PhACdrive_R3.GBL ﬂ

[ ESRaE  0-10592, V7.08185

‘7

Fle CAM CNC Setup Tools Calc

S8 o 26 Q v QB HLNEJE

- Tl = Y o Y
S Fme Hme

¥ Insulate: 7.30, 10.00

¥ cut: 50.00

"7

Notes:

"X-Serpentine" and "Y-Serpentine" are recommended for usage in PCB projects that contain significant

surface of copper to be removed.

"Conical" is more efficient for designs that have "poured copper" or when "Insulation rubout"

has been used.

The options below "Limit the rubout area to the mechanical layer" Allows to use the area defined
by the "mechanical layer" as a "copper rubout" area. Very convenient option for boards with more

complicated mechanical shapes and internal cuts.
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When "Limit the rubout area to the mechanical layer" is not checked, the rubout area is
rectangular:

i ( CNC  Setup Tools Calc

S o @& |/ vor M@ E W mNE4EEE §oc ¥ ostens. | @ RS

SR =8 2R
¥ Insulate: 8.00

¥ cut3937
¥ Stencit: 800+ 4.00 mil

¥ rubout tools: 125.0, 62.5,
25.0,19.7,80
dnill tools: 20.0, 32.0, 36.0,
§ 350,440, 55.0, 7.0, 1030,
126.0, 138.0

021
total erea fin2]: 1.
sze [i]: 36163

@ { V
(M 04963 O0M0 L7456, Ly 45160, LET5S | [in) Detauttmet PHCNCSH Pro 5102983236064  MTCLE 135¢6/°C (FR4)*
—_—

When "Limit the rubout area to the mechanical layer" is checked, the mechanical layer is used like
rubout region:

[
g

it book: firc ) Dismeter () [l: 00197 || ¥ sekctTonl o
M ¥ 7 asomi St i o f‘:':’ -
[ ¥ T casmi SbEnd 006 /1588mm s0mi (p;m;m: : um)n ; =
¥ s amomt ZRGHASREST som " o
Oy Penetration Depth [mi]: 3.0 v
[m] oot (8 fmil: 0.0
U ‘u Cutting depth 2 = 3.0mi.
O ¥

Rubout type: Full Rubout

Ble CAM CNC Setup Tools Calc

6ﬁsﬁﬁoq"wv<ﬁ;ﬂ&§}4l;‘4mﬂm Lo ooeons, | @ REREe
SE =B 9Rl I
¥ Insulste: 8.00
¥ cut3937

¥ stencit: 8.00 + 4.00 mil

| ubout tooks: 125.0,625,
250,197,80

6.0, 138.0

= 5wt

& [ TopLayer
[v]-5 1568R3.GTL
VI 1sesroTXT

drill tools: 20.0, 32.0, 360,
¥ 390,440, 55.0, 67.0, 1030,
121

X5 1sssrzces
=] ‘Bottom Layer
I 156sR3.GH1

[l 1568R3.GBL

[Ooa[1: “1568R:
i o

13.6M17
o

sre ] 3,328 269
0 palr; 1180
duration: ~LS1min (F7.5infm)

(4] | 0
(oD 70551 91254 70851, By-44235, 883526 [in] Defautmof PhCNCB4 Prov5.10.29832.4%6064  MTCLE: 13.5e-6/°C (FRY) *
e

The option "Exclude the defined rubout regions" has meaning, only when "Limit the rubout area to the
mechanical layer" is checked.

For example, when "Limit the rubout area to the mechanical layer" is checked and "Exclude the defined
rubout regions" is not checked:
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=8 =ul
=2

§ Tasulte: 800

-

=me Eme

¥ cuta937
¥ stenct 800+ 400 mil

| Mwbout tools: 125.0,625,
250,197,80

|5 1568R3.GBL

Defauttmot

PhCNC LSSE User's Manual

PhCNCB Pro 5.

Example, when "Limit the
rubout regions" is checked:

EIEHEEQE"‘

¥
¥
¥

5 il Stub End Hill0.0250°/0.635mm
I eam S$60000 FR15.0 PR40.0
. il Stub End Hill0.0625" /1.588m:
37 brim $60000 FR15.0 PR40.0
. Stub End Mill 0.1250" /3.175mm
b 560000 FR15.0 PR40.0

3.0 mil

30 mil

30mi

Cuttng depth 2 = 3.0mi.

\5:‘ PRCNC
I[ e cam cNC

=8 = =0
=@ =B «B

§ Tasulte: 800

¥ cuta937
¥ stenct 800+ 400 mil

S 15esr3.GES
m Layer
[ 1sssrais

[V15 1568R3.GBL

X6A%82, Y8 5061 £064982. b4 5639, 479967 Defauttmof

PhCNCS4 Pro v5.10.29832.4%6064  MTCLE: 135e-6/°C (FR) *

"Fish-tail SEM optimizations" menu option
PhCNC LSSE always is trying to use the largest possible tool for insulation & rubout programs, but in case of using
Fish-tail Stub End Mills (SEM, shown below) because of its geometry this can create some problems.

One rubout example:

e
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=B

a1
{O63(1: P
ota

(i

sz ]

Ble CAM CNC Setup Tools Cak Langusge

S8 S =& Qe M@ @ W W)

¥ Tnsulate: 730

¥ Stencit: 800+ 2.00 mil
§ rubout took: 1250, 625,
25.0,156,7.3

dnil tools: 1.0, 25.0, 28.0,
¥ 30.0,31.0,31.5,354,36.0,
43.3,51.0, 0.0, 118.0, 140.0

:
R

[wl=% Phcncaso_pes_R1
[X]E PhCNC440_PCB_R1

4384 255

PhCNC LSSE User's Manual
4 5 B §ooc ¥,
= oR

¥ k3937

Bottom Layer
[58] Phcwcado_PCB_R1

PhCNC440_PCB_R1

4490_PCBR1.GM1]
i3

2): 11,345

\Q rovamngs|  X73627, V43241 | Gx-D7165 Ay-00386, 807175 | [in] Defauttmet PRCNC Pro v5.23.2.11534 8440

In this case, PACNC LSSE

Fle CAM

¥

X

1]
Oni(1: P

S8 S SO Qe M QB A B
=B =B om

¥ nsulate: 7.30

¥ Stencik: 8.00 + 2.00 mil

‘ rubout tools: 125.0, 62.5,
25.0,156,7.3
dnill tools: 13.0, 25.0, 28.0,
¥ 300,310, 315, 354, 36.0,
o,

&1-[88 Bottom Laver

will use 15.6 mil SEM (largest possible tool) to do the job:

CNC Setup Tools Cakc Langusge

) 4 B EE $ ac VTG,

k3937

PhCHC440_PCB_R1
PRONC440_PCB_R)
PhCNC440_PCB_R1
PhCNC440_PCB_R1

0
490_PCBR1.GM1]

@ nowamngs  X7.3633, 43288 4x-07159, 8y-00340, 807167 | in]

Defauttmet PhCNC Pro v5.23.211934.8440
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Because of fish-tail geometry - in the center of the very small regions is possible the copper to stay (Fish-tail tool
needs movement of at least one R to work like standard SEM).

To avoid such problems, PhACNC LSSE will use smaller tool for the problem regions:

(e CAM CNC

250,156,7.3

51.0, 800,

= (I Toptaver

=88 g‘s =& (& 19986% v
=8l =8 =8

drilltools: 13.0, 25.0, 28.0,

§ 300,310,315, 354, 360,
433,

[ Phcncaso_pea_Ri|

Setup Tools Calc Language

Q@A n o e, oveens, @ BB~

[ 2 -} Show thumb tacks
Insulate: 7.30
> & Design Rules Violation
¥autsesr hA :
Y stencik 8.00 + 2.00 mil [1B18)) Remove spkes 17D)
rubout tools: 125.0, 62.5,

[0 8&8 forced Insulation
1180, 140.0

Transparent Mode

@ rovemegs  X13304, V43307 0x-06988, 8y-00320, 06995 | lin} Defoutt.mpf

PhCNC Prov5.23 211934 840

The the "Fish-tail SEM optimizations" option is enabled by default.
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2.4.4 "'Drill” Tool Table
To select the Drill tools table left click on “EEsineme,

e | e | vee | e [P | comen
#1 0020 0.0197 (0.5mm)  Drill bit (60000)  (40.0)

THog| 0.028 WETEXERD) [v] Drinbit  [v] | TEMQ [v]| TEEE [v] BN [ DRL_31

0.036 00313(1/32")  Router (50000} (20.0) @5 R_31

0.040 0.0313 (1/32")
0.043 0.0313(1/32")
0.047 0.0313 (1/32")
0.051 0.0313(1/32")
0.055 0.0313 (1/32")
0.060 0.0313(1/32")
0.142 0.0313 (1/32")

(60000) | (20.0) .5 R_31
(60000) | (20.0) @.5) R_31
(60000) | (20.0) .5 R_31
(60000) | (20.0) @.5) R_31
(60000) | (20.0) .5 R_31

(60000) (20.0) @5 R_31

Pz P3P 3E B
PEFETER
glE 2|8 2|8 2|8
5|8 5|8 5|8 %

(60000) | (20.0) .5 R_31

defaulk router: T0 0,0313"/0.795mny Router bit S60000 FR7.5 PR20.0 R_31
4, feply defoult 4, Select default 4 Resetdriltable 4, SelectaTc 4, select

The column “hole [in]” can NOT be edited; it contains the hole sizes from your CAD system (usually
Excellon2 format file).

You must select a tool for each hole size. In some cases, the operator may select to drill the hole using
router bit. To use this option, you have to enter a router bit with diameter smaller than the hole. The
example above shows what happens if you select a drill bit larger than the hole. The 2" tool in the tool
has a slightly larger size drill bit then its hole and will be shown in Red. (If selected from the main tool
table a prompt message will appear). The rest of the holes in the tool table, from 0.036" to 0.142" will
use a Router bit with a diameter of 0.0313".

If some of selected tools use default parameters its actual value is in brackets (60000) this means that,
according to current tool profiles, the spindle speed will be 60,000 RPM.

The new drill table contains a few new buttons related to usage of router tool for drilling of larger holes.
If your project has a small number of larger holes, it is more efficient to drill them using router tool,
thus saving tool expenses and tool changes during drill operations.

Button /4 ziss selects the router tool that will be used to “drill” large holes.

Button 4 mitat assigns all holes with diameter larger or equal to the default router diameter for “drilling”
with selected router. If a router tool is not selected this button is inactive.

Button 4 ==wmwe resets all tool selections.

Important:

All tool tables and selections will be saved in the project files (.PHJ).

When you use “Open” to load an existing project you do not need to select your tools again.

When you use “Import” to add a project to one already loaded it will keep current settings and tool

tables and ignore those of the imported project!

Rubout tool table is global, e.g., you do not need to create it if you start a new project or import an

existing project.

Drill tools table usually is specific for each project. Therefore, you have to select your tools and fill out

the drill tools table for every new or imported project.

s, W gy g

e
Hole 3 0.040(D0.040) Drill bit S60000 FR7.5 PR40.0 T3C0.0400F2005100

@H ole MMEEDD .048) Drill kit 360000 FRT.5 PR40.0 T4C0.0480F2005100

|

Hole 5 0.060(R0.050) Router bit $60000 FRY.5 PR40.0R_30
Hole 6 0.120(R0.050) Router bit $60000 FRY.5 PRA40.0R_30

If you place the mouse pointer on the drill tools button, you will see the information for the selected
tools listed.

Note:
Right click on the “drill tools” button will provide you a popup menu that allows you to change the drill
layer. All drilling programs will move to the selected layer.
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rubout tools: 0.125,0.062,
0.031, 0,008

drill teols: 0.031,
0.039(R0.039), 0.penn noey
| 0.110(R0.039) v Drill on Top Layer

Drill on Bottom Layer

2.4.5 “Stencil” Tool (Pro version only)
“Stencil” button allows you to select a tool and set the parameters for it. For more details see 2.4.1.

2.4.6 Project Tools

The window “Project Tools” contains a list with all used tools in the project (for all operations).
In the example below (when insulation tool is selected), the button ¢ opens a window that contains
a list of tools, consisting of default “insulation” and “cut-out” tools and all specific tools involved in your
project. The list contains information for each tool. Here is what information is included:

e Type of operation and sequence number in it (TO ... Tn)

e Tool type description (Router Bit, Stub End Mill, Drill Bit, etc...)

e Penetration depth into the material

Project Tools.

Project tools: @ in ATC tool halders, 0 in undefin

Depth [mi]: ¢ [gs:ﬂate Toal
etup

THO4 Insulate To .Y 90° Tip{0.00457/0.114mm} {Insulate,Rubout,Stencil}

¥_t
£ cut 1o :n;:&r bit 0.0313"/0.795mm {Drill,Cut,Stencil} 0.0y mil

P pubout T1 é;:kl: gnld Mill 0.0313"/0.795mm {Rubout,Stencil} (3.0) mil

PP Lubout T2 z;:tl: Eﬁr:;d Mill 0.0625"/1.587Tmm {Rubout,Stencil} @0y mil

AT Rubout T3 é;:kl: E;dsmull 0.1250°/3.175mm {Rubout,Stencil} (3.0) mil

[rros RSt Drill bt 0.0135"/0.343mm {Drily 0.0y mil

YRR ovill T2 :ng:&r bit 0.0313"/0.795mm {Drill,Cut,Stencil} (80.0) mil

P Dritl T3 Router bit 0.0313"/0.735mm {Drill Cut Stencily 0.0y mil

R_:
il Router bit 0.0313"/0.795mm {Drill,Cut,Stencil} "
{ERE] prin T4 bt (80.0) mil o tol desth
update

If “Auto tool depth update” check box is checked, changing the penetration depth of a tool will change
the penetration of all tools in this operation. As an example, if you change the penetration of one tool
in the “copper rubout” operation, the change will spread to the rest of the tools involved in this
operation. If you like to have individual tool penetration depth for each tool this option should not be
checked.

Here the operator will be able to make changes in the selected tool penetration depth (if needed).
When the penetration depth values are in brackets, they are default values for this operation or tool. “V”
types of tools have as default penetration the one calculated in the “insulation tool” window.

Tool penetration values are entered as positive values to cut into the material. A negative value will not
cut the material and will display a warning message before you start this is handy for test runs. A value
of Zero “0” will recall the default value for this operation or tool. For changes of tool type, you may use
the button “Xxxx Tool Setup” (where Xxxx is the type of operation). For example, you will be able to
change your “V” insulation tool with a small stub end mill.

Some examples of tool selection:
“Insulation Tools”
To change/select the insulation tool click on "Insulate Tools Setup™:

Penetration
Depth [mils s lnE 0.0073 | | Select Tool oK

4l "V'60° Tip{0.0055" /0.140mm}
EA Ho2{ Te: 7.3 mil

FR15.0 PR40.0
T 100 mil ?slazEgdr:;llsuﬁ%usn;lu'zsqmm 3.0 mil mFeed ra: [infm] (:: :) :
T asemi SREOMMLCETGn somi e
Speed [RPM]: (60000) |
El Comment it V_60
O Penetration Depth [mi]: 2.3 |
O ool tp (9 [mil: 5.5 5
0
O

Type: "V 60° v

& s.5mil

Design Rules Violation
[IForced Insulation
[“IInsulation tools order - ascending (smallest to largest)
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If you have (or already arrange) the necessary tool in the machine magazine simply click on “Select
Tool ATC”, it will show you only the tools that are currently in your machine magazine. Using similar
technique you can make your selection for the tools for other operations.

“Cut Tool”

§ Cutting tool
Diameter (d) [in]: TEFE] ~ o
Type: Router bit A
§ select Tool
Feed ratefinfm]: (7.5 v
Select Tool
Plunge rakefin/m]: {20.0) ] ¥are
Speed [RPM]: {60000) o .
TH12]

Comment: R_31L

Penetration Depth [mi]: 80.0 v

“"Rubout Tools”

Penetration o
ols: Depth [mill: Diameter (d) [in]: 0.0160 ¥ Y selectTon oK
16.0 il Stub End Mill 0.0160"/0.406mm Type: Stub End Mill v
S50000 FR7.5 PR35.0
: Stub End Mill 0.0250"/0.635mm Feedrate [in/m]: 7.5 |
T 250mil G000 FR15.0 PRA0.0 3.0 mil . = o EED -
T2 313l StubEnd Mill 0.0313"/0.785mm somil HEREE D
$60000 FR15.0 PR40.0 Speed [RPM]: 50000 [¥]

. Stub End Mill 0.0625"/1.588mm
T3 625 mil Si0000 FR15.0 PRA0.0 ! Comment
| Stub End Ml 0.1250"/3.175mm

¢ 1250mIl S 0000 FR15.0 PR40.0

3.0 mil Penetration Depth [mi]: 3.0 v
ool t (1) fmil; 0.0

Cutting depth Z = 3.0 mil

OO0ORKE A

¥
¥
¥
¥ 4
¥
¥
¥

lz 3.0ml

d: 16.0mil
Rubout type: Full Rubout | Mp
0.0300"

Rubout direction: Conical v Tool overlap: Medium M

“Drill Tools”

Drill Tool Table

Be | e | e | e [T | Comeent
0.015 0.0135 orill bit (60000)  (40.0) - DRL_13.5
{GEE 0030 0.0135 Drill bit (60000)  (40.0) - DRL_13.5
0.045 0.0313(1/32")  Router (60000)  (20.0) (2.5 R_31
0125 0.0313(1/32")  Router (60000)  (20.0) .5 R_31

defaul router: T0 0.0313"/0.795mm Router bit 550000 FR.5 PR20.0 k_31

Apply default Select default - M
router tool router taol %\r Reset drill table 4

=

Note:

The “Project Tools” table actually duplicates the function of buttons “Insulate”, “Cut”, “Drill tools”,
“Rubout tools”. It is simply more convenient to have all needed information in a single window when
you have to edit it.

IMPORTANT (ATC models only):

Button ¥wiin will appear with red text if any tool(s) involved in your current project are not found in
the machine magazine. The number in brackets shows how many tools are not in the machine
magazine. These tool(s) are marked with a hand with pointing finger when you open the project tools
list.

aaaaa Depth [l g Insuete Toal
Setup
" 7mm} {Insulate,Rubout, Stencil}

S tut 10 .0313" /0.795mm {Drill,Cut,Stencil} (®0.0) mil
(D) Ruboue 71 Stub End Ml 0.0313°/0:735mm {Rubout stenci} @.oymil
(D) Rubout 72 Stub End Ml 0.0625°/1.567mim {Rubout Stenilk @oymil
(D) Rubous 7o Stub End Ml 0.1250"/3.175mim {Rubout Stenily @0ymil
(TR orin 11 Drill it 0-0135"/0.343mm {Dril} (80.0) mil
TR Drill T2 gﬂ hl'; .t;mas '/0.343mm {Drill} (0.0 mil
R ot 73 Rouker bt 0.0913"/0.735mm {0riCu Stencl} @00 mi

; Router bit 0.0313" /0.795mm {DrillCut,Stencil} _
(TR oriti 14 b (80.0) mil Ao tool depth

update

During the execution of the operations the PhCNC LSSE software will offer manual tool change for the
tools that are not in the machine magazine. After the machining with this tool ends the control software
will ask for manual removal of the tool.
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2.5 Object selection mode

Button & is used to enter object selection mode or left click and select “Select/Clone/Move objects”
from the pop-up menu.

Ruring the active Object selection mode, the cursor has the shape shown below.
i

Selected objects can be moved, cloned, rotated, grouped in a single object, ungrouped, and deleted.
To select an object, click on it or click & hold and move the mouse to draw a rectangle that includes all
the desired objects. Selected objects can be manipulated using the functions described below. To
deselect selected objects, click away from them inside the main window, click on “Clear selection” from
the pop-up menu, or hit the (Esc) key.

Important:

During the object selection some objects may be covered by other objects, thus the object on top will
be selected instead of the one targeted for selection. In this case use “Send to bottom” (Ctrl+B)
function from popup menu. Selected objects will move “under” the targeted object and it can now be
selected.

Note:

“Send to bottom” function has nothing to do with “Send object to Bottom Layer”.

“Send to bottom” only changes the drawing order on the screen to improve selection process of objects
that overlap each other.

(51 phonc T

File CAM CNC Setup Tools Calc Language
S spT =0 @ v Ya B H ukE 48 Es & ac VI, oprons, | @~ fBT8
SuY = T

=
=R =R =Rl

¥ Insulate: 7.30,10.00, 15.60

Y cut: s5.00

¥ stencil: 8.00 + 2.00 mil

rill tools: )
¥ 31.5, 35.4, 35 D. 40.0,433,
51.0,80.0, 118.0, 140.0

El .5 Top Layer
[F1% PhCNC360_R6.6TL
.- PhCNC360_R6.TXT
[%]§ phcucsso_R6.GPT
£1-[#]E8 Bottom Layer
[/ PhcnC360_R6.GIM1
{25 Phanc3s0_R6.GBL

{ )
[om[n]- thNcssu RS GM17

a3 00 m (FTS injm)
[ob_,[z] vthcasn _R6.GTL]
total area in2]: 11.128

size Dn]:q.}szx 2,557 1

J nowarnings | X10.99935, Y268406 | dx10.99935, dy-10.86505, d1546138 1000dpi [in] Default.mpf PhCNC Pro v5.0.9.9319.4360:64  MTCLE: 13 5¢-6/°C (FR4) @ 22.99°C

2.6 Move Objects

PhCNC LSSE in CAM mode has several ways to move objects:

- click and drag using mouse

- "Rotate & Move Selected Objects ...” function from popup menu
- “Move To ...” function from popup menu

In all cases the operator must select the object(s) first. To select an object(s), click on *: (Object
selection mode). Now you can make a left click within the desired object(s) to select it (them).
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Left click outside an object will clear selection (unselect). For more information see 2.5 Object selection
mode.

2.6.1 Moving objects using the mouse

In CAM and CNC mode of PhCNC LSSE, you can push and hold the left mouse button. Mouse
movements now will scroll the screen (convenient option, especially when you have high zoom).

In CAM mode left clicking and holding the left mouse button on a selected object(s) will move the
object(s) together with the mouse cursor (known as click and drag).

When more precision is needed you can increase the zoom and repeat the operation without the need
to unselect the object(s).

On the screen below an object is selected (note the frame around it). Left click and hold inside the

frame will move the object to a new position when you move the mouse and release the left mouse
button.

File CAM CNC Setup Tools Calc Language
Egh el & & W QB W LR E 4B S5 o ¥, ontions, @-1  glRT2

Y- AE | =
Fme #me HEs

§ 1nsulate: 7.30, 10.00, 15.60

¥ cut:55.00
¥ stendik: £.00 + 2.00 mil

E rubout tools: 125.0, 62.5,
31.3,15.6,10.0,7.3
drill tools: 24.0, 28.0, 31.0,
§ 315,354, 36.0, 40.0,433,
51.0, 80.0, 118.0, 140.0

ver
PhCHC360_R6.GTL
PhCNC360_R6.TXT
PhCHC360_R6.GPT
= [w]ZR Bottom Layer
PhCNC360_R6.GHI
L[] PhCNC360_R6.GBL

{ »
[Obi[1]: "PhCNC360_R6.GM17T

total area [in2]: 9.213

size [in]: 4.064 x 2.267

tool path: %.23 %s

duration: ~2.06 min (F7.5infm)
[Obif2]: "PhCNC360_R6.GTLT]

total area [in2]: 11.128

size [in]: 4.352 2,557 1

@ nowamings | X6.01916,¥383346 601916, dy-9.71653, d11.42984  1000dpi [in] Default.mpf PhCNC Pro v5.08.9319.A360:64  MTCLE: 135e-6/°C (FR4) @ 22.99°C

After moving the mouse to a new position and releasing the left mouse button:
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Ele CAM CNC Setup Tools Calc Language
S8 sl 50 2 v MaEd B4 s ss §a Vi,

.. Bl

B . el
=R =Bl =R

§ msulate: 7.30, 10.00, 15.60

¥ cut:55.00
¥ stencil: 8.00 + 2.00 mil

f rubout tools: 125.0, 625,
313,156,100, 7.3
drill tools: 2.0, 28.0,31.0,
§ 315,354, 36.0,40.0, 433,
51.0, 80.0, 118.0, 140.0

=

I i

B[] Top Layer
PhCNC360_R6.GTL
[ Phcnc3so_Re.TXT
[%]§ PhaNC360_R6.GPT

- [V]2§ Bottom Layer
PhCNC360_R6.GM1
2% PhcnC360_R6.GBL

« )
[Obj[1]: "PhNC350_RE.GM1]
total area [in2]: 9,213
ize [in]: 4.064x 2.267
tool path: %.23 %s
duration: ~2.06 min (F7.5 injm)
[Obj[2]: "PhCNC360_R6.GTL]
tal area [in2]: 11.128
size [in]: 4.352x 2.557 i

@ nowarrings

X283251, V364079 k283251, dy-9.90921, d10.30609  1000dpi [in] Default.mpf

PhCNC LSSE User's Manual

PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C
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=)

options, (@ ¥/ 818 -

During the object(s) movement, object(s) are continuously redrawn, this may create some screen
flicker in computers with slower graphics or when the object is more complicated.

For extra precision positioning we recommend selecting the mode that shows Gerber vectors.

In this mode the centers of every flash aperture and start/end points of each vector in your Gerber file
are clearly marked. In addition, all traces and pads are “transparent”.
Using this option will allow you (in high zoom: 20000%) to match two layers at the level of resolution

of 1um (0.04mil).

Fle CAM CNC Setup Tools Calc Llanguage

g8 @ SO & v ¥ QB u m K E 4SS §ac W,

e MY
=R =R =R

¥ Insulate: 7.30, 10.00, 15.60

¥ cut:ss.00
¥ stencil: 8.00 + 2.00 mil
g robout tools: 125.0, 625,
313,156,100, 7.3

drill tools: 24.0, 26.0, 31.0,
§ 31.5,35.4,36.0,40.0,433,
51.0, 80.0, 118.0, 140.0

je=r)

i
=-[Z]28 Top Laver
-5 PhCNC360_R6.GTL
{8 Phcnc3s0_RE.TXT
[%]§ phcncsso RE.GPT
- [7]2% Bottom Layer
PhCNC360_R6.GM1
PhCNC360_R6.GBL

. il

todl path: %.23 %s
duration: ~2.06 min (F7.5 injm)

[Obj[2]: PhENC360_R6.GTL]
total area in2]: 11,128
ize [in]: 4352 2.557 |

& nowernings | X373622, V360252 | 373622, dy-9.94749, d10.62600 | 1000dpi [in] Default.mpf

e

SN SN SN
B N ' A W / y } y 4

PhCNC Prov5.09.9319.4360x64  MTCLE: 13.5¢-6/°C (FR4} @ 2299°C
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2.6.2 Move using “"Rotate & Move Selected Objects ...”

This is the best mode when you need to move an object(s) to a predetermined distance. Described in
paragraph 2.8.

2.6.3 Move using "Move To ..."

In this mode you can move an object(s) from its current coordinates to new coordinates a specific

distance in relation to a specific point on the object(s) utilizing full accuracy. First (the object must be

selected) go to the desired position, in this case the exact center of a hole. Make a right click (the
menu will appear). Select "Move To ...".

File CAM CNC Setup Tools Calc Language
S s 5O (@ e M B (R E 4885 & oc| ¥k,

o BN | - [ =
=R =R =Bl

¥ Insulate: 7.30, 10.00, 15.60

§ cut: s5.00
¥ stencil: 8.00 + 2.00 mil

f rubout tools: 125.0, 625,
313,155,10.0,7.3
drill tools: 24.0, 28.0, 31.0,
§ 31.5,35.4,36.0,40.0,43.3,
51.0, 80.0, 118.0, 140.0

=

& Select/Clone/Move objects
LY i
Select All

Clear selection

[EBecel | S¥ | Sty
£-[Z]E8 Top Layer
PhCNC360_R6.GTL
-/l PhCNC360_R6.TXT
[%]§ PhCNC360_R6.GPT
-2 Bottom Layer
-[o8 PhCNC360_R6.G1M1
{125 PhcnC3s0_R6.GBL

1%, Ungroup selected objects

X Delete Selected Objects

[E Clone Selected objects Ctrl+C

! Rotate & Move Selected Objects ...

. : % Registration pins & Thumbtacks »
& Insert

[obi[1]: PhCNC380_R6.GM1T

total area [in2]: 9.213 [5% Breakout Tab 3

siz= [in]: 4.064x 2.267

tool path: %23 %s ¥ Undo [2] -5 Move (Ctrl+2)
duration: ~2.06 min (F7.5 injm)

[Obj[2]: PhCNC350_R6.GTL] \
total area inZ]: 11.128
size [in]: 4.352x 2,557 i

Z no warnings 076037, ¥2.54898  dx0.76037, dy-1100101, d1102725 1000dpi [in] Default.mpf PhCNC Pro v5.0.9.9319.4360x64  MTCLE: 13.5e-6/°C (FRY) @ 22.99°C

Selecting “"Move To ...” the "Move To...” window will appear:
] ;

& Move

| From: X 0.7595 ¥ 25490 |

To: X 0.7 ¥ 235

“From” contains (for reference only, not editable) the coordinates of your right click.
You should enter the new coordinates for the selected point in “To” and left click on the *Move” button.
In this example the center of this hole will be at X = 0.7000, Y = 2.3500.

2.7 Clone (Copy) objects

e Select an object or group of objects

e Select “Clone Selected objects” from popup menu ° .
Cloned object(s) appear selected and shifted on the x and y “"él’h
axis at + or - 0.5 depending on the location of the original. E““
The original is deselected automatically. Newly cloned object(s) \
can be moved to any position, rotated, or cloned again. 3 e

OOn, O0C, .. st
To move a cloned object, click, hold, and drag the object. Do sttt
@, 2oom -

Note: " .
See also the Panelization (2.29 Panelization)! S P
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Cloned object

2.8 Rotate objects

Rotate angle [ degreesk:
) ¢ |
Move [inches]:
1+
4=x- 05 X
$v-

You may set any angle and distance.
Using the direction buttons, you will be able to move and rotate the object.

For example, the object below has been rotated at 7.5° CW

Example 2:
Five copies of a board rotated at different angles:

Page 55 of 133
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Ele CAM CNC Setup Tools Calc Language
S8 sl 50 2 v M aEd B4 s ss §a VI, ovtions, | @8 Y/ R
B =B =R
¥ tnsulate: 7.30, 15.60
¥ cut: 60.00
E rubout tools: 125.0, 62.5,
31.3,15.6,10.0,7.3

y drill tools: 30.0,40.0, 45.0,
60.0,125.0

nye
[ Y]

E-[V]2 Top Laver

[wl=% PIDtest - CADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - caDcAM
[ PiDtest - cancam
[l PIDtest - CADCAM
[w]B¥ Pitest - cancanm
[w]=% PIDtest - cADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - capcam
[ PIDtest - cADCAM
= [/]2% Bottom Layer

[w=% PIDtest - capcam
[w]cg PIDtest - cADCAM
-.[Z]=% PIDtest - CADCAM
[w]-g PIDtest - cancam
[w=% PIDtest - CADCAM
-[[o PIDtest - CADCAM
[w=% PIDtest - cancam
[w]cg PIDtest - cADCAM
-.[/|=% PIDtest - CADCAM
[w]c8] PiDtest - cancam

[T | |

[Obj[1]: "PIDtest - CADCAM Top Cop
total area [in2]: 8.487

ize fin]: 3.360 x 2.526

warnings: 0 '
toal path T0: 0.310in , duration: ~0

tool path T1: 66.470 in , duration: ~

[Oh;[2]: "PIDtest - CADCAM Bottom | L
total area [n2]: 6.655 [ .

[ & nowarnings | X188302, V915045 | 188392, dy-4.39557, dd.78228  1000dpi [in] Default.mpf PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C

Example 3:
Five projects imported and arranged (some are rotated):

Fle CAM CNC Setup Tools Calc Llanguage

St @ @& & e ~a B|u %K|E 488 §ac K, oprons, | €8 ) 8
E]
SR =Rl BE

¥ Insulate: 7.30,10.00, 15.60

¥ cutz037

§ stencil: 8.00 + 2.00 mil

&

Ll
!
Y
4

"

i

SH' St
- [Z28 Top Layer

-.[]=% DEMOC3.TOP
[v]#¥ THRUHOLEtap
[X]§ DEMOC3.SPT
-.[Zl=% PID_ Top_Copper.
[V po_ prilnxr
[wl=h jtag-lart_Rev_X1.
[l jtag-lart_Rev_X1.
[Vl% podex.pch.output_
[ podexpcb.output_
-[]=% TERMOSENSE.TOP
[v|B¥ TErRMOSENSE.tap
£ [Z]28 Bottom Layer
o8 DEMOC3.MECH

[w=% pEmocs.BoT

S <8

[X]S DEMOC3.5PB

[ PID_Mechanicall
[w=% PID_ Bottom_Cop
=% jtag-lart_Rev_X1i.
- [[oF) jtag-lart_Rev_X1.1
[VIg] podex.pcb.output_
[¥l=% podexpch.output_
w[[o8] TERMOSENSE.MEC
[w]=% TERMOSENSE.BOT

[N

& Oy,

AN

E1| ] ]

[Gbj[1]: "DEMOC3.MECHT]
total area [n2]: 22.355

&

size [in]: 4.960 x 4.507
tool path: %.23 %s
duration: ~3.00 min (F7.5 injm)

[obj[2]: DEMOC3.TOP']
total area [n2: 26,439 [=]

size [in]: 5,376 % 4.918 1) [ ] [+

(A SSRGS  x497028, V637610 | dx4.97028, dy-717388, d8.72744  1000dpi [in] Default.mpf PhCNC Prov5.09.9319.A360:64  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C
F_A5.PH]

2.9 Group/ungroup objects

Select more than one object, click on “Group selected objects” from popup menu:

2, Ungroup seected objects l

All grouped objects behave as a single object and they maintain their relative position during further
manipulations.
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To ungroup, select the desired objects and then click on “Ungroup selected objects” from the pop-up
menu. It is not necessary to create group in order to rotate, move or delete. Just select all objects that
should be affected.

For example, all below were rotated at a 30 DEG angle CCW.

2.10 Delete objects

To delete objects, select them, and then click on “Delete Selected objects” from the popup menu.

2.11 Rubout — excessive copper removal

Button & is used to remove any unnecessary copper that is not defined in the gerber files from
selected regions of the board. To create the regions that will be removed you have to click on the
rubout button. Now, you are in the rubout definition mode. Use click & hold and move to create a
rectangular region. If your object is rotated, the rectangle created will be rotated too. The number of
regions is unlimited. If you have cloned objects, the region specified on one object will apply to all

clones. During the active rubout region selection mode, the cursor has the shape shown below.
e

Example of rubout region creation (short dash line):
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Fle CAM CNC Sctup Tools Calc Language

S8 s SO Qv v e E W8N E S e Kk,

SB =l =l
¥ tnsulate: 7.30, 15.60

¥ cut: 60.00
§ rubout tools: 125.0, 62.5,
31.3,15.6,10.0,7.3

y drill tools: 30.0,40.0, 45.0,
60.0,125.0

T

E-[V]2 Top Laver

[wl=% PIDtest - CADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - caDcAM
[ PiDtest - cancam
[l PIDtest - CADCAM
[w]B¥ Pitest - cancanm
[w]=% PIDtest - cADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - capcam
[ PIDtest - cADCAM
= [/]2% Bottom Layer

V=% PDtest-capcAM —————————

@
e

N,

[w]cg PIDtest - cADCAM
-.[Z]=% PIDtest - CADCAM P
A
[w=% PIDtest - CADCAM b

[ /]78) PIDtest - CADCAM . i
[V PIDtest - CADCAM § Z#I
[[8 PIDtest - CADCAM gy, o' 2t
-.[/|=% PIDtest - CADCAM
(V18 Piptest - capcam =3

[Obi[1]: "PIDtest - CADCAM Top Cop
total area [n2]: 8.487
sizs

3.360 % 2.526 i

warnings: 0
tool path T0: 0.310in , duration: ~0 ====ag

|
tool path T1: 66.470 in , duration: ~ %—.ﬁ SB‘ ‘Iﬂ}‘ﬁ
[Ohj[2]: "PIDtest - CADCAM Bottom i _a‘" = },‘ﬁ ]
total area [n2; 8,655 y

{
6.11368, Y6.66850

@ nowarrings

x5.11369, dy-6.38148, d9.20500  1000dpi [in]

Default.mpf PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C
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= =

options,, (= »v

F_A3.PH]

A created rubout region will apply to all visible (enabled) layers, in this example Top & Bottom. If you
need to create different regions in top and bottom layers, hide (disable) one and create the region in

the other, then swap them and create the regions in the other.

rubout tools: 0.125, 0.062,
0.031,0.007

Button ¢ allows you to set the right sizes for your rubout tools.

SUPTSSE )
i Rubout tools X

Penetration
Depth [mil]:

Dizmeter {d) [in]: 0.0313

! T s1zmil %ﬂﬂ;ﬁﬁﬁiﬂﬁmm Z.0mil Type: Stub End Mill [+l
¥ oo eesma JbIdiMOoEILssmm 50 m R =
Vo mens SRESASETL o ooy

speed [RPM]: (60000)
D H Commen it
O ¥ Penetration Depth mil: 3.0 [+
O ¥ tool tp (§) il 0.0
El y Cutting depth Z = 3.0 mil
O ¥

d: 31.3mi

Rubout type: | Full Rubout v

Yoo

Tool overlzp: Medium [~

0.0300"

Rubout direction:  Conical [

The first and the smallest tool in the rubout process will always be the insulation tool. The rest depends
on your design and you can create any combination you want. Enter 0.0 for the positions that will not
be used (or press “Delete”). Enter the right sizes for the tools you will use. Rubout will sort them by
size and will start with the smallest. If you change a tool in this table recalculation of rubout region(s)

is needed.

Important:

Tool sizes entered in the rubout table must be accurate! The overlap between the tools is

approx. 0.001 inch.

In the example below 4 regions are created:
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= =

File CAM CNC Sctup Tools Calc Language

S8 = S0 & v v @ EH m N E 48§ e WY, options, | @4 giE8 ¥
S8 =@ 28l '
¥ tnsulate: 7.30, 15.60
¥ cut: 60.00 .
§ rubout tools: 125.0, 62.5, ) r
31.3,15.6,10.0,7.3

y drill tools: 30.0,40.0, 45.0,
60.0,125.0

o

- [wIE8 Top Laver

[wl=% PIDtest - CADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - caDcAM
[ PiDtest - cancam
[l PIDtest - CADCAM
[w]B¥ Pitest - cancanm
[w]=% PIDtest - cADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - capcam
[ PIDtest - cADCAM
-.[Z]=% PIDtest - CADCAM
[w]B¥ Pitest - cancanm
£ []28 Bottom Layer
-.[]=% PIDtest - CADCAM
[w]-g PIDtest - cancam
[w=% PIDtest - CADCAM
-[[o PIDtest - CADCAM
[w=% PIDtest - cancam
[w]cg PIDtest - cADCAM
-.[/|=% PIDtest - CADCAM
[w]cg] PiDtest - cancam
[w=% PIDtest - CADCAM
~[[8 PIDtest - caDCAM
[w]=% PIDtest - capcam
[w]cg PIDtest - cADCAM 4

[Obj[1]: "PIDtest - CADCAM Top Cop
total area [in2]: 8.487

ize fin]: 3.360 x 2.526

warnings: 0

toal path T0: 0.310in , duration: ~0
tool path T1: 66.470 in , duration: ~

[Oh;[2]: "PIDtest - CADCAM Bottom |
total area [in2]: 8.655

 nowarnings | X652302, V983398 | cx6.52392, dy-371602, d7.50802  1000dpi [in] Default.mpf PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C

F_A4.PH]
To calculate regions, click on the =-= button. First click will calculate the “Rubout regions” and all
consequence clicks will toggle between hide/show them on the screen (v1.17.5+)

Here is how they look after calculation:

File CAM CNC Sctup Tools Calc Language

S @ O & 7 Y B A B NE 4SS §ac ¥, options, @ o8R8
B =Bl =B [
¥ mnsulate: 7.30, 15.60 r
¥ cut: 60.00 K - =
VETHERTE ™ )

y drill tools: 30.0,40.0, 45.0,
60.0,125.0

o

E-[wIE8 Top Laver

[w]=% PIDtest - capcam
[ PiDtest - cADCAM
[w]Z% PIDtest - caDcAM
[w]B¥ Piptest - cancanm
[WI=% PIDtest - CADCAM
[w]B¥ Pitest - cancanm
[wl=% PiDtest - capcam
[l PIDtest - CADCAM
[wZ% PIDtest - caDcAM
[Vl Piptest - cancam
-.[]=% PIDtest - CADCAM
[v]B¥ Pitest - cancam
=-[7]28 Bottom Layer
-.[]=% PIDtest - CADCAM
[w]=8 PiDtest - cancam
[wI=5 PIDtest - cADCAM
-[]og PIDtest - CADCAM
[wZ% PIDtest - caDcAM
[V][°2 PIDtest - cADCAM
[l PIDtest - CADCAM
[w]=8 PiDtest - cancam
[wI=% PIDtest - CADCAM
-[]og PIDtest - CADCAM
[wZ% PIDtest - caDcAM
[w]2 PiDtest - capcamM 4

{11 [
[Obj[1]: "PIDtest - CADCAM Top Cop
total ar 12]: 8.487

n:
360 x 2.526

w
tool path T0: 0.310n, duration: ~0
tool path T1: 66,470 in , duration; ~

[Obj[2]: "PIDtest - CADCAM Bottom | .
total area [in2]: 8.655 il s 0

@ nowarnings | X609332, Y11.37307 dx6.09332, dy-2.17694, d6.47052  1000dpi [in] Default.mpf PhCNC Prov5.099319.A360:64 ~ MTCLE: 13.5e-6/°C (FR4) @ 2299°C

F_A4.PH]

Here is the example above spread to all copies:
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= =)
File CAM CNC Sctup Tools Calc Language

S8 Sl 50/ e FaE N E 4 S EE §a VI, options, | (@ 8T8

o T . o
=R =Bl =R

¥ tnsulate: 7.30, 15.60

¥ cut: 60.00

 rubout tools: 125.0, 625,
313,15.6,10.0,7.3

y drill tools: 30.0,40.0, 45.0,
60.0,125.0

-l

- [wIE8 Top Laver

[wl=% PIDtest - CADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - caDcAM
[ PiDtest - cancam
[l PIDtest - CADCAM
[w]B¥ Pitest - cancanm
[w]=% PIDtest - cADCAM
[l PIDtest - CADCAM
[wZ% PIDtest - capcam
[ PIDtest - cADCAM
-.[Z]=% PIDtest - CADCAM
[w]B¥ Pitest - cancanm
£ []28 Bottom Layer
-.[]=% PIDtest - CADCAM
[w]-g PIDtest - cancam
[w=% PIDtest - CADCAM
-[[o PIDtest - CADCAM
[w=% PIDtest - cancam
[w]cg PIDtest - cADCAM
-.[/|=% PIDtest - CADCAM
[w]cg] PiDtest - cancam
[w=% PIDtest - CADCAM
~[[8 PIDtest - caDCAM
[w]=% PIDtest - capcam
[w]cg PIDtest - cADCAM

« b
[Obj[1]: "PIDtest - CADCAM Top Cop
total area [in2]: 8.487

ize fin]: 3.360 x 2.526

warnings: 0

tool path T0: 0.310 in , duration: ~0
tool path T1: 66.470 in , duration: ~

[Gbj[2]: "PIDtest - CADCAM Bottom |
total area [inZ]: 8.655 | [ I

J nowarrings | X176002, V1046882  cbd.76002, dy-308119, d3.54843 | 1000dpi [in] Default.mpf PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C

F_A3.PH]
If for any reason you do not calculate the regions before entering CNC mode, PhCNC LSSE will calculate
them automatically!

If you would like to delete some of the rubout regions, place the mouse pointer on the region and click
on “Delete rubout region” from the popup menu. When you delete a region from a cloned object, all
copies will be affected.

20 rubout region

Delete all rubout regions

@ zoom +

If you would like to delete all rubout regions click on “Delete All rubout regions” from the popup menu.

2.12 Editor for the mechanical layer

2.12.1 Contour cutting selections

If you have loaded a mechanical layer for contour cutting, PhCNC LSSE automatically selects outside
tool diameter compensation for the most outside contour and inside compensation for the contours
inside (if any). If for some reason you need to change the automatic selection or disable some contours
you have to click on the & button.

The example below shows active (contour cutting selection) & mode:
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=
Ele CAM CNC Setup Tools Calc Language

S8 Sl s @ v M@ E ) n NE 4B EE & W,
R =Bl =R

¥ tnsulate: 7.30, 15.60

¥ cut: 60.00

 rubout tools: 125.0, 625,
313,15.6,10.0,7.3

vemge oo |
wly a0 Ly
.S

e i Yool © \o,

J

r §
/)b PDtest - CADCAN gy, © P
%. PIDtest - CADCAM - i
/)% Pitest - cADCAM © .
[ PiDtest - cancam @ CN-Y
[l PIDtest - CADCAM -q ()
[v]B¥ Pimtest - cancam O
[w]=% PIDtest - cADCAM o o
[l PIDtest - CADCAM (-] o
[wZ% PIDtest - capcam o (-] .}
[l PIDtest - cADCAM Q.q o

-.[Z]=% PIDtest - CADCAM
[w]B¥ Pitest - cancanm . (-]
v | P =~ mt‘
v P]Mest'CADCAMn‘ﬁ: oA
Sy

[w]-g PIDtest - cancam
[w=% PIDest - CADCAM &

-[[o PIDtest - CADCAM 0” Q1o
[w=% PIDtest - cancam ©

[]cg PIDtest - cADCAM
-.[/|=% PIDtest - CADCAM
[w]cg] PiDtest - cancam

[w=% PIDtest - CADCAM
~[[8 PIDtest - caDCAM
[w]=% PIDtest - capcam
[w]cg PIDtest - cADCAM

11 [
[OBj[1]: PIDtest - CADCAM Top Cop e
total area [in2]: 8.487

sz

i) ]
warnings: 0 \ =
mn\pamm:nimwn.tﬂu - S m a O,
=2 o - fon2lo0.0n " -

ration: ~0 " iy
tool path T1: 66.470 in , duration: ~ ’.‘1
[Gbj[2]: "PIDtest - CADCAM Bottom | 97 o
total area finZ]: 8. ]
@ now

3.360 % 2.526

655

ings | XB99813,V837465 = k899813, dy-5.17536, d10.38030  1000dpi[in] Default.mpf PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C

Selected contours are in light brown and the possible, but not selected, opposite compensation
contours are in light gray. You may change the selection with a mouse click on the contour. When you
leave contour cutting selection mode, unselected contours will become invisible and will not be
executed.

2.12.2 Contours selection in the mechanical layer

In this mode, you can perform the following operations with the contours generated by “"PhCNC LSSE
Printer” and 4 (import of text and graphics).

2.12.3 Contours generation with "PhCNC LSSE Printer”

Upon starting PhCNC LSSE, the “PhCNC LSSE Printer” driver is installed, which allows you to import
vector information in PhCNC LSSE from any application or CAD/CAM system.
On the figure is shown the test page of the printer.

e ]
Tl M CHC Scwp Toos Cikc Lam

I e
a8 el @O &1 Y @6 kK A S e Y, oocors. @~ R
PEIPETICE :

.

Example:
Name plate generated with MS Word:
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PhCNC

PCB Prototyping Software

Page:1ofl | Words:0 | i English (United States) |

To import a name plate into PhCNC LSSE — simply select the printer "PhCNC LSSE Printer” and press
“Print”.

Print
Printer
e | @ [T [
Sz e Find Printer...
Type: PhCNC Printer
Where:  PhCNC [[print to file

Comment: PhCNC Printer © 2007-2013 TELENET LTD.

[[IManual duplex

Page range
@l
urrent page

© Pages:

orplst, pis2, pis3-pas3
Printwhat: | Document

Print: All pages in range

Selection

Type page numbers andjor page

ranges separated by commas counting
from the start of the document or the
section. For example, type 1, 3, 5-12

Copies

Mumber of copies: |1

E Zoom

E Pages per sheet:

Scale to paper size: | No Sealing

Collate

1page

=]

Remark:

PhCNC LSSE must be started (you can also start it after the printing)!
The vector image is imported automatically in PhCNC LSSE (as a separate object):

- S—
;—ﬁ ;{:u;g;&k;::vamﬂmm@qnssﬁ o Yo opoans, | @ glEBTE
=B <R AR |
¥ nsulate: 1560
¥ ot o0
———
-
T N TN N
N D) — f/ D \ / TN
_4‘/ ~ Lo ~ \ { ( -
- \ NIy I 7
S~ k,/
i P A 2 G P .
PCE Protetyping Seftware
{ IE
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By default, all contours will be processed with the tool for insulation (T0). If you want to select
contours for cutout (for example the external contour), enter the mode for editing of mechanical
contours by left clicking the ‘& button.

There are two possibilities for selection of contours:

e By clicking with the mouse over a single contour. In this way you can select/deselect the

desired contour
e By defining a rectangular region with the mouse. All contours fully located in the region are

selected.

Tie GO O Selp Took G Laguoge TS
S = 28 R e ¥ B A e KE 4 B3 § oo VI, opeons, - BT

“B =B =R

[
,»E':?.ZZ"ECN j /‘ |// /@
[ ﬂ >

=~y - g
PE[E [Preteowping S

oA VI CRISSE) oLl S5 614 SSISE | 100icyi o] Setmitrst B BrovSASEAE AT MTOLE 115m°2 FB1) & 238

Right clicking on selected contours allows you to enter the “Mechanical” menu.

This menu will allow you to select the following options:

e Show the selected contours.

e Hide the selected contours. The hidden contours are not processed and are viewed only in the
mode for editing of the mechanical layer

e Set tool menu tools that will be used to process the job

e Invert selection

e Select all contours used to select all contours
Clear selection used to unselect the selected contours. This can also be accomplished by left
clicking with the mouse outside of the contours, all selected contours are deselected.

The set tool menu allows you to select the tools used for the machining process.

Show selected contours
Hide selected contours

Insulate tool (T0)
Cut tool (T1)

% Registration pins & Thumbtacks
b Insert

[ Reaakout Tah

Here, TO is the current tool for insulation and T1 is the current instrument for cut-out.

On the figure below, the frame and the inscription PhCNC LSSE will be processed with T1 (cut-out) and
the remaining text will be processed with the tool for insulation TO:
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You can also use rubout. On the figure below the inscription which was selected only for insulation is
now selected for rubout.

| PCB Prototyping|
|
| Software |

To produce the plate above, we can enter CNC mode and PhCNC LSSE will generate the following
programs: Top Layer; Rubout (Top Layer); Cut (Top Layer);

As with Gerber objects, you can rotate and clone the objects, generated with "PhCNC LSSE Printer”:

File CAM CNC Setup Tools Calc Language

Er AT AR SRS M= = [ R T S

Tl

PhGERIG

PCE Pretelyping Selitware

SR =R 28

¥ mnsulate: 15.60

¥ cut: 60.00
g rubout tools: 125.0, 62.5,
313,156

4 drill tools: none

PIhGRIG

PGB Pretelyping Seiware

B[] Top Laver
Obj207
0bj207
obj207
Obj207
0bj207
obj207

[ZI28 Bottom Layer

RhiEGINE

PEE Fretetyping Soinvare

RinCIN(E

PCE Proteiyping Sofwares

[obj[1]: "Cbj207]
toal path TO:

PRERIEG

PEE Protetyping Seitware

PRGRIEG

FPER Pretotyping Softvare

77.350in, duration: ~

[Obj[2]: "Obj207]
toal path T0: 77,350 in , duration: ~

[©bj[3]: "Obj207]
tool path TO: 77.350in , duration: ~

s | X645234,V422634 | dib45234, dy-9.32366, d11.33858 | 1000dpi [in]

Default.mpf

PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5e-6/°C (FR4) @ 2299°C

[1]
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The result is shown on the figure below:

=

Fle CAM CNC Setup Tools Calc Language

S5 Sl 0 O 1w v Q| %N E s $ o Vg, oriere, | @ g8
¥ mnsulate: 15.60

¥ cut:60.00

§ rubout tools: 125.0, 625,
313,156

¥

=

E-[Z]28 Top Layer
.[/]3) obja08
[IZ8 Bottom Layer

The Quick Brown Fox Junips Cver The Lazy Dog)
01.234567890=-=

[Ob[1]: "Cbj2087]
tool path TO: 38.450in , duration: ~

[Top Layer]
Tool path: 38.45in
duration: ~3.05 min (F15.0 infi)

[tools]
rubout tools: i r 0

4 nowarnings | X7.55636, V478827 | dxi 55636, cy-8.76173, d11.57006 | 1000dpi [in] Default. mpf PhCNC Prov5.09.9319.A36064  MTCLE: 13.5¢-6/°C (FR4) @ 2299°C

2.13 v+ Design Rules Violation (DRV) detector

PhCNC LSSE utilizes DRV calculations. The main function of DRV is to check all tool paths for
compatibility with the selected insulation tool (diameter). If the selected tool is bigger than the distance
between the traces/pads, DRV detector will prompt you.

olation
on
. g Full rubout

T

When this option “® is checked DRV detector is active. It checks for DRV compatibility for each
generated tool path. The DRV spots are presented with easy to see default pink:
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S Sk =0 & W MA@ w8 K E 4 S S-S oo W,

Bl =B oF &

§ tnsulate: 8.00, 10.00
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=

options, | (@Y g5~

¥ cut:3937

 rubout tools: 125.0, 625,
31.3,15.6,10.0, 8.0

§ drill tools: 16.0, 19.7, 40.0

B

B[] Top Laver
[ Tor
[/l pRILL
- [V]28 Bottom Layer
w08 MECH
{15 BoTTOM

[Obi[1]: "MECHT

lnta\ area [HZ] 0.888
ize [in] x1.207

lDD\ path: / 23 %S

duration: ~0.70 min (F7.5 injm)

[ohi[2]: "TOPT
| area [in2]: 1.635
size [in]: L0 x 1.548

ey

[ SSRGS 75280, VA.80894 | 784280, cy-8.74107, d1174375  1000dpi [in]

Default. mpf

PhCNC Prov5.09.9319.A360x64  MTCLE: 13.5e-6/°C (FR4) *

The status bar displays information («=sssm) about DRVs and their number (for all layers on).

[
Button ## also shows/hides DRV spots. If it is not activate
turn it on later and DRV detector will check for DRVs.

total warnings: 28

4 PhCNC

File CAM CNC Setup Tools Calc Language
@ s ¢ & 2o M & E w8 N B 4 E

Bl =
=me Hm

_)% ’ e EPPD]EEt
., Eol L
= e

¥ Insulate: 8.00, 10.00

§ Top Layer > TOP > 28 wamings}

d during the tool paths generation, you may

=T

options, (@ ¥/ 8B~

AL\

¥ cut: 3937

 rubout tools: 125.0, 625,
31.3,15.6,10.0, 8.0

§ drill tools: 16.0,15.7, 40.0

[

B[] Top Layer
ToP
[ pRILL

E-[/]2§ Bottom Layer
MECH
1% soTTOM

[on_‘[l] WECHT
ea [In2]: 0.858
suze rn] 0.736 x 1,207
ath: %.23 %s
a hnrv 0,70 min (F7.5 injm)

[obj[2]: TOP]
total area [in2]: 1.635
size [in]: 1.056 % 1548

. »
J ' l | l ' '
/ s 1 ﬂ D
X7.93883, v4.86681 dx7.93883, dy-8.68321, d11.76534  1000dpi [in] Default.mpf

3 noinfo

Ltf/@\\"( 7

PhCNC Prov5.09.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4)

If there are no DRVs the status bar will show the @ rewemne

during the tool paths generation the status bar will show the @

indicator. If DRV detector was not activated
indicator. If DRVs exist the only

practical solution is to reduce the diameter of insulation tool (See 2.23 Forced Insulation). In the

example below we changed the insulation 8.0 mil tool to a

7.7 mil tool:
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S8 el @& | Qe @ m | e N B 4B e ) o | W,
IB";-:E =B =B &

¥ tnsulate: 7.70, 10.00
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E=E =)

options, | (@Y g5~

¥ cut:39.37

 rubout tools: 125.0, 625,
31.3,15.6,10.0,7.7

§ drill tools: 16.0, 19.7, 40.0

B[] Top Laver
[ Tor
[/l pRILL
- [V]28 Bottom Layer
w08 MECH
{15 BoTTOM

[Obi[1]: "MECHT

total area [in2]: 0.88¢

size fin]: 0.735 x 1.207

tool path: %.23 %s

duration: 0. 70 min (F7.5 injim)

|

|

A

-1}

@ nowarnings

i

X793227, V483098 | dx7 93227, dy-8.71900, d11.78736  1000dpi [in]

[obi[2): "ToPT]
otal area [in2]: 1.635
size [in]: L0 x 1.548 ]

Default.mpf

- A
=

TN

PhCNC Prov5.09.9319.A360x64  MTCLE: 13.5e-6/°C (FR4) *

In many cases the DRVs are located in the “copper text” (as shown below) and can be ignored. It is

advisable for the operator to check all listed DRVSs.

DRV detector will prompt you for shorts (non-insulated area that belongs to two different
contours/pads/traces. If the area belongs to the same circuit (has a common contour) it will not appear
as a DRV. See the case below (in red circles). The traces belong to the same circuit and are not DRVs.

2.14 Registration Pins and Thumbtacks

PhCNC LSSE allows you to add and display registration pins and thumbtacks visible in CAM & CNC

modes of the software.
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The menu "Options", contains menu option & which shows/hides the active registration pins and

thumb

2.14.

tacks:
R 2220202020202 e

options, | (@-E ¥ @ M

3 {1 Show thumb tacks ]

&/ 4 Design Rules Violation
Remove spikes (IPD)

aﬁ Forced Insulation

E Full rubout

34 “Fish-tail” SEM Optimizations

I:| E@ Transparent Mode

1 Thumbtacks

Thumbtacks are markers visible in CAM and CNC mode. They are a very convenient tool during the

setup. You can set their position using one of the following methods:
e Current mouse pointer position (CAM & CNC mode), “Add thumbtack (mouse position)” from
popup menu.
e Current spindle position (CNC mode only) “Add thumbtack (spindle position)” from popup menu
(Simulator).
Below is an example of adding a thumbtack to the position of the mouse in CAM mode:
r;‘?;; :[{’"z;:‘ I T T onwons, @ glgl}

07!

drill
Y3

[Obi[1]:
total are;

[Obj[2]:
total are:

- Tl 3
B =B =i

§ stencik: 0.203 + 0.000 mm

 rubouttools: 3.175, 1.588,

-{w|BS PhUSBIns_R0.GBS

nsulation:
ol path T0: 1545.220 mm , duratior

. moy

¥ insulate: 0.152

¥ cut: 1.000 "X Select/Clone/Move objects

87,0.396,0.152

tools: 0.711, 0.787, 0.920,
3, 2.300

PhUSBIns_RO.GTL
PhUSBIns_RO.GTP
4 PhUSBIns_RO-Plat
0 PhUSBIns_RO.GTO
§| PhusBIns_RO.GTS
Pick Place for PhU¢

Layer
PhUSBIns_RO.GBL
PhUSBINs_RO.GM1
0 PhuSBIns_RO.GBO

% Edit Registration pins & Thumbtacks

"

PhUSBINS_RO.GTL] [ Breakout Tab
a [mm2]: 2500.661

1 Undo [2] -> Move (Ctri+2)

"PhUSBIns RD.GBL]
a [mm2]: 1994814 {

W nowarnings | X151.6277, Y1203681 | Ax151.6277, ty-117.7324, A191.9685 | [mm] Default.mpf PhCNCE4 LSSE Pro v5.67.8.17528.L5SE

2.14.2 Registration Pins
Registration pins show the position of the (normally two) pins that create the mirror axis for double

sided j

obs.

By default, the mirror line is located at position Y with coordinate 1/2 of the Y size of the working area:
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Display Settings

G

G-code

&Jl&]

PCB Route, Drill,
Rubout, Cut & Stencil

A

| Phonic LoSE |

System Information

Options
[]pepth Limiter

PhCINC Power Management Options
Disable Windows Sleep &

[¥]Hibernate, when machine
works

[“]Display is Always On
[¥]Screensaver is Disabled

Disable Windows
[“]Restart/Shutdown & User
Logoff, when machine works

PhCNC Vacuum Control Options

Tool change script

G04 P0.01
G00 Z3.8100
Ho5

M09

G04 P25
‘GO0 X-25.4000 Y¥0.0000
Moo

Default

PhCNC LSSE User's Manual

Machine

Size ¥ [n]: 11.81102 |v
Size ¥ [in]: 7.87402 4

Size Z [in]: 0.94000

v,

Resolution [steps/in]: | 10000.0003 [v

Kinematics

Acceleration [sps2]: 380000 (0.10g)
Start speed [sps]:

Max speed [sps]:

Home

Home pasition ¥ [in]:
Home pasition ¥ [in]:
Home pasition Z [in]:

Home speed [sps]:

Home traverse speed [sps]:

Jog

Jog speed [sps]:

G code header & footer
header:

Reset

footer: g
Reset MO5
Moz

30000
110000

-1.0350
-0.1000
0.0420
3000
7000

30000

v,

b4

|

L E3ES ) EINES

b4
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In the example above, the Y size is 7.87402" and the mirror line is located at Y=3.93701"

During the setup process you should not place any objects closer (than 0.5 inch) to the registration
pins. Using this option, you will be able to see the real relative position between any pin and your

design.

Around each pin you will see a circle (dashed line) with 1.0 inch diameter that represents the area that
should be clear of project objects. The registration pins must be located on the center line in the middle
of Y coordinates and strictly parallel to X axis. This is the line that creates a mirror image and tool paths
for the machining of the bottom layer (The Y coordinate of the mirror line can be adjusted with special

command).

Adding/editing of registration pins is in the popup menu:

@), Zoom =
@ Zoom -
5 Panorame

3
o Insert

[ Breakout Tab

Below is the window that allows you to add/edit registration pins and thumbtacks:

PgUp
PgDn

>
3

» Unde [3] -> New Project (Ctrl+Z)

%
% Add Thumbtack (mouse position)
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"% Regisiration pins & Thumblac =

¥[n): 0.0000 ¥[n): 3.9370 o+ Add j Update
typei reg. pin || color: | [] Yellow v
= Delete
Tacks:
]} |

[¥1X7.8740 ¥3.9370 reg. pin

*

It is a good practice to disable (remove the check mark) instead of deleting a pin or thumbtack.
Registration pins and thumbtacks’ settings are “global” and not saved in the project files (.PHJ).

In the above example we have 2 registration pins at (0.0000,3.9370) and at (7.8740,3.9370), shown
below:

2 PhCNC
‘File CAM CNC Setup Tools Calc Language
o X, A Q8%
D% DL;[ N,

- o . =y Sy
=B =B 2R

Vi@ B8 X

5 A
4 B B8 P ac | ¥

¥ insulate: 6.00

§ cut:30.37

 rubout tools: 125.0, 625,
31.0,15.6,6.0

il v iaver 0000 (Il 3.9370 + Add /Update
[VI#8 Bottom Layer type: reg. pin | color: | ] Yellow v

= Delete
acks:

[¥]X7.8740 ¥3.9370 reg. pin

e

@ nowamnings|  X3.9618, V4.0481 39618, Ay-5.3259, 86,6378 in] Default.mpf PhCNC64 LSSE Pro v5.67.817528.LSSE

Examples:
top layer (tool paths only):

B ———

Ele CAM CNC Setup Tools Calc language

Ty 12 Q 129% v @ B W B 4 B gl aic eal L e
dmx- 10000 | Xemp “| program: Insulation (Top) [/
IS $e

RUN (60)
istep 0.001 0.01 | 0.4 | 0.5 L0

X 0.0000 Took 0

Y 0.0000 rem: o
Z 0.0000 rpeM:0off

DI

I XY em
o R Ca

Home X (& open
Home XY
Home ¥ <
Home 7 X=0 Y=0 Z=0
Spindle

§ spmdieon | ¥ 177 g7

0rpm 0 60000 rpm

Pause Emergency Stop
Clear TTY

FIFO; {
@ nowarnings  X4.7552, ¥5.3860 Locd. 7552, Ay-3.9880, 46.2061 [in] Default. mpf PhCNCG4 LSSE Pro v5.67.8.17528.LSSE
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bottom layer (tool paths only):

2.15 Insulating copper rubout

This mode is designed to save time and tools during the prototyping process. It creates wider strips of
insulation around the traces and pads (where possible) in order to have a better condition to populate
the board with components leaving most of the unused copper behind. It depends on your particular
design, but basically, we do not recommend it for RF designs (10 MHz and up), and high-speed digital
circuits etc. Remaining copper (unconnected) may serve as a vehicle (mostly capacitive) for
interferences between the circuits and make your prototype different from the board in regular
production. It will give you an advantage, saving time and tools, in your audio, power supplies and
other low frequency designs.

Rubout has two modes:
e Complete rubout removes all unused copper around the traces and pads in selected regions or
the whole board
e Insulating rubout removes extra copper around the traces and pads.

Complete or insulating rubout can be selected by this toggling button l&= /&=
. PhCNC LSSE calculates tool paths for complete rubout
e &=, PhCNC LSSE calculates tool paths for insulating rubout

Below is an example of complete rubout:

fle CAM CNC Setup Took Cakc Languige

S o =0 & W MR @A nNE4EEE o ¥,
=@ =M 2R

@ rovaregs X004 VB3I | TN, 6517376, BTN 100dpilin]  Defakmpl PHCNC Pro V5099319436064 MTCLE: 13.36-4/°C (FRA) © 2885°C

Below is an example of Insulating rubout
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G sy SO R v YQBANNE4EEE o VI, muaéxl
B =M 2R

@ rowaregs X190, Y3066 19902 dy-517376, BEESN  1000dpi i) Detau.mpt PRCNG Pro V3099319 A0 MTCLE: 13.50-6/°C (FRé) © 2885'C

Insulating rubout will create a minimum insulation (D) of all selected regions. This does not apply for
the spaces between the traces/pads that are less than the rubout minimum. The tool table for (full)
copper rubout is used for Insulation rubout too. Now (rev 1.15.9 and up) you can select desired
insulation width in the Insulation rubout mode. If you select “auto” the insulation width will be equal to
the largest tool in the table.

. Penetration (D
Rubout tols: Depth [il: Dismeter (d) [in]: 0.0100 >/ ¥ selectTool oK

Type: Stub End Mill £l

.. ¥ Select Tool
15,6 mil  Stub End Mill 0.0156"/0.396mm Feed rate [n/ml: 7.5 v ATC

[LHOS e 560000 FR15.0 PR40.0 - e lnjel:[350 5
lunge rate: in/m]

THO3}
Stub End HMill 0.0313"/0.795mm 1103
WS ™ >13mi Sgoo0 ris.0 pRa0 somi Specd [RPM]: 50000 v

X ‘Stub End Mill 0.0625"/1.587mm
WL ™ 625 Ml 560000 FR1S.0 PRA0.D 0 mil Comment:

@I T+ 1250mi StebEnd M1 0-12507/5.175mm 3.0mil Penetration Depth [mil: 3.0 !
Oy tool tip (£) [mi]: 0.0
El @g Cutting depth Z = 3.0 mil

&[

l z:3.0mi

d: 10.0mi

Rubout type: | Tnsulation Rubout || m

Insulation rubout width [in]: | Auto ]

Rubout diection: X-Serpentine |¥ Tool overlap: High v

In the example above 100 mils is selected. This means all pads and traces in the selected region will
have an insulation of 100 mils (when possible). The algorithm that creates the tool paths is very
effective and uses the smaller tool only in places that next (larger) tool cannot penetrate (without
interfering with design features).

2.16 ODB++ import

Starting with version 6.0, PhCNC LSSE supports direct import of PCB designs in ODB++ format.

Both compressed ODB++ archives in ZIP or GZIP (.gz) format and uncompressed folders containing an
ODB++ job are supported.

PhCNC LSSE can import complex production panels with a nested step-and-repeat hierarchy of up to 16
levels and as many as 2,048 PCB instances.

2.16.1 Automatic layer selection

When an ODB++ PCB design is imported, PhCNC LSSE automatically identifies and selects the layers
required for machining from the layer information stored in the ODB++ job.

Unlike Gerber RS-274X import, the operator does not need to determine which individual Gerber file
corresponds to each PCB layer. This reduces project preparation time and the risk of missing, swapped,
or incorrectly assigned layers. It also removes dependence on the file names and extensions generated
by different PCB CAD systems.
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2.16.2 Hierarchical panel processing

ODB++ preserves the hierarchical step-and-repeat structure of a production panel. PhACNC LSSE uses
this information instead of flattening all repeated PCB instances into one large set of graphic objects.
When a panel contains several instances of the same PCB, the contours and machining data for the
unique design are calculated once. The result is then transformed and applied to all instances.

For example, if a panel contains 16 copies of a single PCB design, its Gerber representation contains
approximately 16 times more geometry to process. With ODB++, PhCNC LSSE calculates the machining
data for the original design once and then places the result at all 16 panel locations.

2.16.3 Advantages of ODB++ import

Compared with importing a collection of separate Gerber and drill files, ODB++ provides the following
practical advantages:

e Automatic identification and selection of PCB layers

e Reduced risk of operator errors during layer assignment

e Preservation of the original panel hierarchy and step-and-repeat structure

e Considerably faster contour and tool-path processing for repeated PCB designs

e Lower memory usage when processing complex production panels

e More efficient handling of panels containing many repeated or nested PCB designs
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2.17 DXF import

PhCNC LSSE imports 2D DXF files (AutoCAD).

Button &% initiates DXF files import in PACNC LSSE. After DXF file selection a window for layers
selection (for machining) comes up. Here are the conditions that are related to import of DXF files in
PhCNC LSSE.

e Each operation (cutting, drilling, countersinking, and milling) must have a separate layer.

e Only closed contours are recognized for machining.

e In a layer that has 2 objects (for example lines) closer than 0.001”, it is approximated that they

are connected.
e Drill/countersink information is extracted from the existing circles in the DXF file.
e Text information in the DXF files is not processed.

Usually, DXF files contain more information than is needed for machining. By default, all layers are
visible and included. As a first task you have to unselect all layers that are not related to the machining

process.

Units: Millimeters A

s :g Import
i Size: 1.284" x 0.988" =

| DXF Visible Layers | Cut | Drill & Countersink | Mil

Visible DXF layers: Color: [ Silver v

Praofile:

Default.mpf v
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2.17.1 Selecting DXF layers for “"Cut” operation

“. DXF Import

Units: Millimeters A

Size: 1.284" x 0.988"
DXF Visible Layers | Cut | Drill & Countersink | Mill

DXF layers for cutting: color: [l Red !

Iogic bece drill
logic taper drill

logic alignment drill
logic spring hole mill

logic clip shelf mill
0 copemen

PhCNC LSSE User's Manual

=X

Praofile:

Default.mpf v

/>
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Here you have to select the layer for the “Cut” operation. Usually, it is the last one in the machining

process.

In the example above it is in red (more than one layer is allowed).

2.17.2 Selecting DXF layers for Drill & Countersink

v

size: 1.284" x 0.088"
DXF Visible Layers | Cut | Drill & Countersink | Mill

Holes for drilling color: [] vellow v

+ logic bece drill
¥ 0.330 (89 items)
% logic taper drill

L% 0.457 (89 items)
v
'\ 1.200 (2 items)
W logic spring hole mil

=

L.V 1651 (4 items)

Holes for countersinking (Top): color: [l Blue E]

% 0.330 (89 items) 4]
+ logic taper drill
-/ 0.457 (89 items)
% logic alignment drill
% 1.200 (2 items) ]
% logic spring hole mill
% 1.651 (4 items)

Holes for countersinking (Bottom):

Color: [ Lime v
% 0.330 (89 items) [«]
-+ logic taper drill
¥ 0.457 (89 items)

% logic alignment dril
% 1.200 (2 items)

% logic spring hole mill
% 1.651 (4 items)

Profile:

Default.mpf bl

As you can see above, all layers in the list contain closed contours. They are interpreted as shapes,
holes, and countersinks. Possible assignments of each layer are.

- Drill

Countersink Top Layer
Countersink Bottom Layer
Milling

Cutout

To assign a layer to desired operation replace the red “x” mark with check mark.

2.17.3 Selecting DXF layers for milling (MILL)

PhCNC LSSE is able to mill closed contours at pre-selected Z axis position (depth). For each different
depth and each different layer (Top/Bottom) you have to set separate programs.

< Add mill program

This button adds a new milling program.
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Mill depth 2 [in]: 0.050/ ¥ Add program

Layer: Top Layer bl Cancel

You have to fill in the “Mill depth Z” field (zero is the surface of your work piece), and “Layer” field (Top
or Bottom). Z depth values are from 0.0001” to 1.0000” but actual limitation comes from the tool
specifications. The deepest tool penetration that we know is 0.6".

If you already have a program with the same definitions a new entry will be blocked.

Important:
Depending on the material properties, type of operations, machining aspect ratio and type of the tool
you may need to use the “Peck” options. They are described in 3.4 CNC process control settings.

Once a program (Z depth/layer) is created it is necessary to select a corresponding DXF layer that will
be machined with these settings (a DXF layer can be selected in more than one program).

First select the program from the list “Mill programs” and then select the DXF layer(s) that correspond
to the settings.

&', DXF Import

=
—

Units:  Millmeters ¥ > ;-
Size: 1.284" x 0.988"

DXF Visible Layers | Cut | Drill & Countersink | Mill

Mill programs:

2-0.050 (Top Layer’

= Add mill program

— Delete mill program

DXF layers for milling: color: [l Green v
logic bece dri
o per dril
o .
log hole mil
vl los mill
logic perm cut mil

Prafile:
Default.mpf ]

Each layer can be used in more than one program. After the import in PhCNC LSSE they will generate
programs for layer insulation and rubout in CNC mode. The execution of the programs depends on the
machine type. With a standard model equipped with depth limiter, PhACNC LSSE software will ask the
operator to reset the depth limiter, to a new depth setting bringing the milling head to tool change
position. If the machine has a program-controlled Z axis depth all operations (including “peck” mode)
do not need operator intervention (except tool changes). If the machine is one of our new ATC models
everything is automatic.

Important:

If your applications are using different materials (like FR4, plastics, Rogers, Aluminum, Brass, Bronze

etc.) it is advisable to create a number of profiles corresponding to material properties (actually you

may have more than one for each material if you need to). You can set and create profiles in the

“Setup” menu (see 3.4 CNC process control settings). All the profiles you create are listed in the “Profile”
list and can be selected from it.

Example of an imported DXF file:
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Ele CAM CNC Setup Tools Calc . -
S @l SO Qo Me Bd L NE4EBEE goc VG options, | (@) 5T
B =B aE 1
¥ Insulate  15.00 mil v/

Fot  s13mil v
EB“:;;& nt:\:lé: 0.125, 0.063,

: dril'l h‘mls: 0.013,

§{Fo.018(z0.009),

F0.047(20.024), 0.065

=1

E-{V]ER TopLayer
042208 korea logit
P 042208 korea logit
V] 042208 korea logi
- [w]EB Bottom Layer
042208 korea logi
“...[ 7]l 042208 korea logit

(1| b
[Obj[1]: "042208 korea lagic accurat
= ]: 0.430

35,6165, V3.8194 x5.6165, dy-7.5806, d9.4346 2000dpi [in] Default.mpf

PhCNC Pro v3.8.1.5161.A360

After the process of importing the DXF files and all arrangements,

you will enter the CNC mode. PhCNC

LSSE will generate all machining programs needed, according to your settings.

The machining programs will be one of the following:

Drill (Top Layer) is for drilling holes on the top side.

Drill (Bottom Layer) is for drilling holes on the bottom side.

Countersink (Top Layer) is for countersink machining on the top.

Countersink (Bottom Layer) is for countersink machining on the bottom

Insulation (Top Layer) will create the contours of the machined region on the top.
Insulation (Bottom Layer) will create the contours of the machined region on the bottom.
Rubout (Top Layer) will machine the internal part of the regions on the top.

Rubout (Bottom Layer) will machine the internal part of the regions on the bottom.

MTC models will require the operator to change tools, flip the part over, but the settings of the Z axis
depth will be done automatically from the information included in the program. The new ATC models
will require no intervention by the operator other than flipping the part over to be machined.

2.18 Holes and pads insertion

CAM mode of PhCNC LSSE allows you to insert additional holes
and pads in order to meet the needs of fiducial registration
process. This option can also be used for many other purposes
like for instance when you need an additional hole or pad in
your project. All inserted holes or pads are treated as separated
objects and can be moved, grouped, selected...etc. as any
object in CAM mode of PhCNC LSSE.

2.18.1 Holes insertion
The submenu of “Insert” (from main popup menu) will provide

Registration pins & Thumbtacks
+ Hole G-39.4 mil

o
) Through-Hole Pad C-39.4-180.0 mil
) custom Round Through-Hole Pad ...
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you with two options

e Hole with current diameter (visible in the menu)
e Hole with custom diameter (it will become current)

Below is the window for custom diameter.

werme =

Hole diameter [mil]: 39.40 mill v oK

Select Tool

The centers of inserted holes will be placed on the mouse cursor position at the time when you call the
popup menu (right click). If you need to determine them accurately use the high zoom feature. Actual
position of the holes used for references in fiducial registration is not important. Place them anywhere
convenient for your design (we recommended along the X axis). Placing them at the maximum distance
apart will improve the accuracy of your fiducial registration. Using the same Y coordinates will make
finding the second fiducial easier.

Note:
There is no limitation where to place your holes. They can be placed outside of your project or inside
the existing objects from your project.

Important:
Holes that will be used for fiducial registration (existing in the project or added as dedicated for the
registration) MUST be in the camera access frame (The smaller internal frame in your CAM screen).

2.18.2 Through-hole pads insertion

The process of inserting through-hole pads is the same as in 2.18.1
You have two choices, a current size or customized (that becomes current after usage).

Insert Through-Hole Pad [ [

Hole diameter [mi]: 39.40 mil |V oK

Pad diameter [mil]: 180.00 mil v
Select Tool

Notes:

e The pads are insulated circles that are entered in both the top and bottom layers.

e The drill diameter for the hole and through-hole (with pad) is the same if you change one, the
other will follow

e Pad diameter can not be smaller than hole diameter. If pad diameter is entered smaller then the
hole diameter it will be equal to the hole diameter.

2.18.3 Insert Target ...

Menu option "Insert Target ...", allows inserting of different "target" apertures at the mouse cursor
position.

Fiducial apetrute:
Target 3
Circle 40
Circle 60
Circle 80
Donut 60x40
Donut 80x60
Target 1
Target 2
=

Target 4
Target 5
Target 6
Target Cross

All apertures are predefined but adding new ones can be done by request.
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2.19 Vector Text insertion function

PhCNC LSSE allows you to insert simple vector text into your design or as a separate project. The
execution of the text is in “Insulation top” or “Insulation bottom” programs in CNC mode. This function
offers a single line of text which is different from standard text 4 (see 2.12.3) where the symbols are
engraved as an outline of their shape. The thickness of the line in this mode is equal to the size of your
insulation tool. The vector text function will allow you to insert very small size symbols in your project.
For example, 32 mills (0.8mm) high symbols look good when you are using a typical 8 mil (0.2 mm)
insulation tool.

To use this function, you have to select Insert from the popup menu:

54 PhCNC
Fle CAM CNC Setup Tools Calc Language

g G ¢ & e M B W B K E 4 E SN S o ¥,

w\w | ﬂ‘g
3,

K’ Select/Clone/Move objects

rubout region
elete rubout region
elete all rubout regions
® Zoom +
& Zoom - n
[ Panorame
»
% Registration pins & Thumbtacks »
& i
[5% Breakout Tab o+ Cu ole ...
(@ Through-Hole Pad C-30.0-50.0 mil
“ Custom Round Through-Hole Pad....

[ ENETRE <1483, Y7.61768 cbx.14836, dy-5.93231, d5.04243  1000dpi [in] Default.mpf PhCN-

You will then be presented with the vector text window as seen below:

o Y o B | o Y
@ e = o
§ tnsulate: 7.30, 10.00, 16.00

¥ cut3937

§ stencil: 8.00 + 4.00 mil

§ rubout tools: 125.0, 625,
313,15.6,10.0,7.3

drill tools: 11.8,31.5,
§ 47.2(139.4), 63.0(r39.4),
98.4(r39.4), 106.3(r39.4)

=]

Hiem] SHE e
B[] Top Layer
i [¥I=% rF230_21.6TL

[~I#¥ rr230_21.mx7
i [X]§ RrFazo_21.GTP
=-[~]28 Bottom Layer

RF230_21.GM3

[V2% rr230_21.6BL

i

[Obs[1]: "RF230_21.6M37]
520

s
33min (F7.5infm)
[Obj[2]: RF230_21.GTL]

total ar 2]: 4.805
size [in]: 2.272x 2.115 7

4) @ 28.85°C

Vector Text

[ATMEGA1281 ok
TQFPs4

W WOOW L B size: B [v| size:0.227%0.110" (5.76 % 2.78 mm)

ATMEGA1281
TQFP64

The upper portion of the window is a simple text editor. The lower portion shows how the text will
actually appear according to your settings.
The text size will be the same as the standard text sizes found in other text editor programs.

Buttons < >Z are for text slant (left or right).
Buttons <% are to change symbols width.
Buttons =< >~ are to change the spacing between the symbols.

After you confirm your text is ready with “"OK” button the text will be inserted in the position of the
mouse cursor that you initially called the popup menu from.
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vewvweweulll ll‘( o
ATMEGA1281

TQFP64

sy

it

-

Zanlhnnmne—2s

Inserted text objects can be manipulated just like other objects can they can be cloned, rotated, moved,
grouped etc.

In the sample below the text is rotated at 45 degrees:

\ 95 A‘)y G T jaw‘

[V CNERGE 128615, V747453 | c.28615, dy-6.07546, d6.21010 | 1000dpi [in] Default.mpf PhCNC Prov5.08.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 28.85°C

If you need to insert text in bottom layer, you have to use the (drag & drop) function.

In the sample below text from the sample above has been cloned and moved to bottom layer.
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248 sl 20 & v v a B W ukE s s
s ;1
Bl =Bl =il

§ msulate: 7.30, 10.00, 16.00

¥ cut:3937
¥ stencil: £.00 + 4.00 mil

gl rubout tools: 125.0, 62.5,

31.3,15.6,10.0,7.3
drill tools: 11.8, 31.5,

§ 47.2(r39.4), 63.0(r39.4),

98.4(r39.4), 106.3(r39.4)
=]
pcs| S Eom

B[] Top Laver
[ RF230_21.6TL
[l RF230_21.TXT
[%]§ rFazo_areTP
| A VTxt210.PHC
E-[/]2% Bottom Layer

RF230_21.GM3
% RF230_21.GBL

v A, VTXE210.PHC

[Obi[1]: RF230_21,GM3T
total area [in2]: 3.920

size [in]: 1.984x 1.976

tool path: %.23 %s

duration: ~1.33 min (F7.5in/m)

[obj[2]: "RF230_21.GTL7]
total area [in2]: 4805
size fin]; 2.272x 2,115

120589, V746594 120589, dy-6.08405, d6.20241

PhCNC LSSE User's Manual

Project
Tools (91)

§

1000dpi [in] Default.mpf PhCNC Prov5.09.9319.A360x64  MTCLE: 13.5e-6/°C (FR4) @ 28.85°C

options, (@ ¥/ 818 -
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=

Note:

When the text is moved to bottom layer it is automatically mirrored along the Y axis. It will be mirrored

again when you machine the bottom layer

and will become readable.

Machining programs in CNC mode will automatically include the text in the machining process.

Top layer:
=) phene oo o e
File CAM CNC Setup Took Cale Language
o s o [ o TATC v Y Tool
1y for Q w93% ¥ & B o B K 4l 2| @) N | contCaner oa LI | O
4=x- 0000 | xemp U S R T T AT AT R T AT AT AT A . B AN AN AN T AN S | Program: Entire (Top)*  |¥
3 v- $e- b - _\ﬁ RUN (60)
I 1pm 0.001 0.01 | 0.1 | 0.5 10 E)?:( 7:((& - MDT:
2=
X ~1.00000 rooi: o> QD (s (0 Xf[e=
Y 4.00000 rew: 0 oSS L |
Z 1.26051 rem: 0 ‘- ‘N GO &l GO
Home X = ] @open | i
Home XY j— e —
Home v
-‘- ‘ { (w2 Rubout (Top)
e e [w]3 Drill (Top)
Spinde
Y [
Y spindleon  § |° @7 g
e = 4 =
oo e D (D =
> —=
Feed Rate Queride
] =D (i
+15% 0.0% 2% e ———
N
B | G e |y | (==,
) - - T :<j
Il e 1--‘
— S —— [—
Pause Emergency Stop =
e, ED (D=
LS Z+z 1.27551" o I
LS X: -1.83492™
13 D el D (R v
f— el
| L=
e 12:4?
pi— :<7‘”}¢
[ — )::43/
p(ED =14 !
— o — % ;
Power:  0.00W I: 0.00A
= n 4 Lt -3.0um Board: 33.8°C
i 3 W = V.? Stetus:  PWILOFf
i
- ) / ‘_‘Aﬂ. .-IN-_AHA_A_A_AN-ﬂQ ._Im_a_b A "
L [ | -] Il I (n B B3Iy BIN Bin QIN BIN QI I in__}il A e
FIFO: { [ Q
[ ENERG 131157, V747260 | 31157, dy-6.07740, 0621731 | 1000dpi [in] Default. mpf PhCNC Prov5.09.9319.A350x64  MTCLE: 13.5¢-6/°C (FR4) @ 2885°C

Bottom layer:
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File CAM CNC Sciup Tools Calc Language

IS 7ATC oa
1y . & 2003% v & FH o @y 4l -Em e = O
4mx- 10000 Xemp L= Program: Entire (Bottom)* ||
Jv- 42 RUN (60) Stop
1um | 0001 0.01 0.5 .10, DI
X -1.00000 Tool: 0702 a
Y 4.00000 rem: 0
Z 1.26051 rom: o &2
Home X & Open | £+ Compile
Home XY -
Home Y
2 Rubout (Bottom)

[w]3 cut (Bottom)

Home Z x=0||v=0|[z=0
Spindle
. Warm
§ spindleon ¥ He ‘7
orpm 0 50000 rpm

Feed Rate Overide
+15% 0.0% -25%

Park

SELE Emergency Stop.
Clear TTY
LS Z+z 1.27551"

LS X: -1.83492"
LS ¥: -1.29976™

Power: 0.00W L 0.00A
Ls: -3.0pm Board: 33.8°C
Status: PWHM:OFf

[m]
[A]

N EE e

Fro; ] [
||L [ ENERRGE  X1265240, V307386  chd 26240, dy-1047616, d10.55194 | 1000dii [in] Defautt.mpf PhCNC Prov5.09.9310.A360:64  MTCLE: 13.5e-6/°C (FRY) @ 28.85°C

2.20 Breakout Tabs

PhCNC LSSE allows you to insert breakout tabs in the cutout contour.

Breakout tabs are small interruptions of the cutout contour that allow your ready board to remain firmly
attached to the main work piece until you decide to remove it by breaking them. Using breakout tabs
will allow your finished board to remain on its relative position to the work piece and any registration
holes that may be in the work piece. This will allow you to use the registration holes for further
operations like solder dispensing or automatic component placement. It will also prevent your board
from being picked up and dragged by the vacuum (debris collection) system.

2.20.1 Breakout tabs insertion

Breakout tab insertions are possible in PhCNC LSSE in the CAM mode. Place the mouse pointer at
desired position of cutout contour and make a right click. Select “Breakout tab” menu then select the
“Insert” option from the list as seen in the sample below:
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ot el

File CAM CNC Setup Tools

@% =5 u"{}

Calc

a

Language

we V@& B o B R4S S

| & o

ﬁ Project
Tools (91)

options, @ ¥ glgi3 Y |

= & 5 == '\’ Select/Clone/Move objects
§ 1nsulate: 7.30, 10.00, 16.00

¥ cut: 3937

Y stendik: 8.00 + 4.00 mil

 rubout tools: 125.0, 625,
313,156,100, 7.3

drill tools: 11.8, 31.5,
¥ 47.2(r39.4), 63.0(r39.4),
98.4(139.4), 106.3(r39.4)

Add rubout region

Delete all rubout regions

(]| S B
[X]§ RF230_21.GTP ~
[WI=Z% RF230_21.6TL
[ /]l RF230_21.7TT
[%]§ RF230_21.6TP
M=% RF230_21.6TL
VIl rF230_21.7XT
[%]S RF230_21.6TP
[W]4, vTx210.PHC
[=% RF230_21.6TL
-.[Z/]lfl RF230_21.7XT
[%]§ RF230_21.6TP

A G 7oom -
5 @ Zoom -
[EH Panorame

& (]2 Bottom Layer
[VIeE] rRF230_21.6M3
-.[/]%% RF230_21.GBL
[W] A, vTxi210.PHC
[AFg RF230_21.6M3

&Insert
B

1 Undo [Z] -> Move (Ctri+Z)

-.[]%% RF230_21.GBL

i Setup ...

[V]e8] rF230_21.6M3
[W]=% RF230_21.GBL
[w]E] RF230_31.6M3
[l RF230_21.GBL
[V]e8] RF230_21.6M3
[V RF230_21.GBL
V]2 VTxt210.PNC

-.[/]b8] RF230_21.6M3

[W]=% RF230_21.GBL

[Obj[1]: "RF230_21.GM37]
total area [n2]: 3.520
size [in]: 1,984 x 1.976
tool path: %.23 %s
duration: ~1.33 min (7.5 in/m)

[Obj[2]: 'RF230_21.GTL]

total area [n2]: 4.805
size [in]: 2.372x 2.115 i

[ iSRG 257294, Y8.93000

h2.97894, dy-4.62000, d5.49713

1000dpi [in]

Default.mpf

PhCNC Prov508.9319.4360x64  MTCLE: 13.5e-6/°C (FR4) @ 28.35°C

The

Shown below is the inserted breakout tab:

PhCNC

File CAM CNC Setup Tools Calc Llanguage

S§ s & @ v Ve B b K E4EEE S ac K,
=8l =Rl =Rl

§ Insulate: 7.30, 10.00, 16.00

¥ cut: 3937
¥ stendik: £.00 + 4.00 mil

§ rubout took: 125.0, 625,

313,156,10.0,7.3
drill tools: 11.8, 315,

§ 47.2(r39.4), 63.0(:39.4),
98.4(r39.4), 106.3(r39.4)

5 o
s

tenoil
it

fenail

[ e B
[X]S RF230_21.GTP =
[V]Z% RF230_21.6TL
[ rRF230_21.7TXT
-[%]§ RF230_21.GTP
[W]=% RF230_21.6TL
[v]8 rF230_21.7XT
[%]§ RF230_21.6TP
V)4 vTxt210.PnC
[l RF230_21.6TL
[V]#d rF230_21.7TXT
[X]§ RF230_21.GTP
=[]} Bottom Layer

Ve8] rF230_21.6M3
[l RF230_21.GBL
[W]4 vTxt210.PNC
[V]eE rF230_21.6M3
-.[/]% RF230_21.GBL
[V]e8 rF230_21.6M3
-.[Z]%% RF230_21.GBL
[V]FE] RF230_21.6M3.
[=% RF230_21.GBL
-.[Z8 RF230_21.6M3
[W]=% RF230_21.GBL
[W]4 VTxt210.PNC
[V]e8] rF230_21.6M3
[V RF230_21.GBL -

[Obj[1]: "RF230_21.GM37]
total area [n2]: 3.920

size [in]: 1 954 1975

tool path: %

G, 5 (F7.51n/m)

[Obj[2]: "RF230_21.GTL]
total area [n2]: 4805
size [in]: 2.272 % 2.115

[N 294053, Y8.79795 dx2.94053, dy-4.75206, d5.58827  1000dpi [in] Default.mpf PhCNC Pro v5.0.99319.A360:64  MTCLE: 13.5¢-6/°C (FR4) @ 28.85°C

TAB Width
i £ -

“Insert” option is allowed only when the mouse pointer is on a cutout contour (mechanical layer).

[E=SEEES)

options, @~ ' g

Tab
set 20 mils, the remaining material (at the closest point) will be 20 mils.

width is calculated by PhCNC LSSE and is independent from other contour parameters e.g. if you

When you have cloned objects, inserting breakout tabs in one object will spread to all copies.

Thus, inserting tabs before or after cloning will have the same result.
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¥
¥

size
tool

- Nl || o BN ]
=Bl =R =R

§ nsulate: 7.30, 10.00, 16.00
¥ cut:30.37 m | ; I
¥ stencil: 8.00 + 4.00 mil ~— |

Bieca| Gt Etiom

=-[w]E8 Bottom Layer

[Obj[1]: "RF230_21.GM37
total area [in2]: 3.920
1976

duration:

[Obj[2]: "RF230_21.6TL']
total area in]: %805
size in]: 2.272x 2,115 {

=7 PhCNC P
Fle CAM CNC Setup Tools Calc Language
S S =0 R MaB W BN E 4SS Sa VLS, oprions, @~ ) gigT8

rubout tools: 125.0, 62.5,
313,15.6,10.0,7.3
drill tools: 11.8, 31.5,

47.2(r39.4), 63.0(r39.4),
98.4(139.4), 106.3(r39.4)

s o}
B

XS RrF230_21.GTP |~
[l RF230_21.6TL
[V rF230_21.1xT
§ RF230_21.6TP
[l RF230_21.6TL
(V] rF230_21.1xT
§ RF230_21.6TP
w4 vixt210.pnC
RF230_21.GTL
[ 7]l RF230_21.TXT
[%]§ RF230_21.GTP

RF230_21.GM3
RF230_21.GBL
[ 2 VTxt210.PHC
RF230_21.GM3
[¥I=% RF230_21.GBL
-.[/]l8 RF230_21.6M3
RF230_21.GBL
-.[Z]lH RF230_21.6M3

RF230_21.GBL

RF230_21.GM3
-.[Z]%5 RF230_21.GBL
[W]A vixez10.pnc
RF230_21.GM3
(V|25 rRF230_21.6BL '

[V ENETnGE  ~418619, Y8.18304 dxd.18619, dy-5.36608, d6.80581  1000dpi [in] Default.mpf PhCNC Pro v5.0.09310.A260:64  MTCLE: 13.5¢-6/°C (FR4) @ 28.85°C

Shortcut: Place the mouse pointer on the desired point of the cutout contour.
Use Ctrl+T to insert tab.

Note:

Tabs cannot be inserted over another existing tab, or placed where there is not enough space for the

tab.

Note:

Tabs positions and size are stored in the .PH] project files so when you load a project file it
comes with the individual settings of the tabs already in place.

When you Import a project file it uses the current settings of the tabs. The imported files tabs
will be recalculated in order to use current cutout tool.

2.20.2 Breakout tabs removal

To remove a tab place the mouse pointer over the small “x” (tab center) and make a right click. A
popup menu will then appear. Select option “Breakout tabs” from the menu then select option “Delete”
from sub menu.

Shortcut: Place the mouse pointer on the desired point of the cutout contour.
Use Ctrl+T to remove tab.

Note:

Removing a tab from a cloned object will remove the tabs from all copies.

2.20.3 Breakout tab width setting

Select

“Breakout tabs” then select “Setup”.

Breakout Tab Se‘tum ]

Tab size [mi]: 20.0 mil| | Apply ‘

By “default” tab width is 20mil (~0.5mm) but can be changed to meet certain material requirements.

When

the width is changed PhCNC LSSE recalculates all tabs to the new setting.

If the width is increased and there is not enough space for a particular tab it will be removed.
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Important:
If you change the cutout tool diameter, PhCNC LSSE will remove all tabs. Therefore it is recommended
to insert tabs after the selection of a cutout tool.

2.20.4 Breakout tabs complete removal.
Select “Breakout tabs” and then select option “Delete All” from sub menu.

2.21 Units of measurement [mm]/[in]

PhCNC LSSE (1.15.2+) now handles imperial [inch] and metric [mm] units. By default, the active
measurement units are set to inch and this will allow for the use of mils [mil], (1/1000 of an inch).

Switching between measurement units can be done from the Cam menu by selecting the Units menu
option.

i PhoNe

File CNC Setup Tools Calc
3¢ ik _select/Clone/Move objects l ®
= |

™ ]

§

&
ga Add rubout region

v inches [in]
milimeters [mm]
& I =TT

AR

Selected units are shown in the status bar:

I‘ & nowarnings X5.5904, 4,613 ox5.5904, cy-6.5647, dB.6377 lﬂUﬂd@ Default

Note:
Tool profile settings now are using different units for feed & plunge rate. Imperial units are using [in/m]
(inch per minute), metric units are using - [mm/s] (millimeter per second).

2.22 UNDO/REDO

PhCNC LSSE has an UNDO/REDO function. The size of UNDO/REDO buffer is 32 commands deep.
The following operations can use the UNDO/REDO function:

MOVE (objects move)

IMPORT (import of project or gerber/drill files)

CLONE (copy/clone of objects)

GROUP (group of objects)

UNGROUP (ungroup of objects)

SEND_TO_BOTTOM (Send to Bottom)

ROTATE (rotation of objects)

DELETE (removing of objects)

INSERT_HOLE (insertion of drill holes)

INSERT_PAD (insertion of pads)

INSERT_TTF_TEXT (insertion of TTF text)

INSERT_VECTOR_TEXT (insertion of vector text)

NEW_PROJECT (new project)

FIDUCIAL_MOVE (positioning project - CNC mode - point one) available in PhCNC LSSE only
FIDUCIAL_ROTATE (rotating project - CNC mode — point two) available in PhCNC LSSE only
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If you start a New Project by mistake you can "UNDO -> New Project” This will take you back to the
old project as it was when you were there before the New Project was opened. But there is no REDO
for New Project you simply need to select New Project for the file menu again.

Note:
e Undo/Redo commands are located in the CAM menu and can only be used with CAM functions.

Ik~ Select,/Clone,/Move objects
Select All Ctrl+A

{%iAdd rubout region

@ zoom + PgUp

% Registration pins & Thumbtacks
o Insert
[ZBreakout Tab

< Undo [8]-> Clone (Ctrl+2)
~Redo [1] -> Undo Move (Shift+Ctrl+2)

Each Undo/Redo command contains the information for operation that is reversed, and the digit in
square brackets shows the number of commands in the corresponding buffer.

Undo and Redo have short cuts on the keyboard Ctrl+Z (Undo) and Shift+Ctrl+Z (Redo).
Most of Undo commands activated by Ctrl+Z need additional conformation.

Commands that are executed without conformation are:
MOVE, GROUP, UNGROUP, ROTATE & SEND_TO_BOTTOM

The rest of the commands when called by Ctrl+Z, will display the window bellow:

&
9 Do you really want to execute:

"Undo [8] -> Clone * ?

Yes No

Note:
e All UNDO commands activated from menu are executed without conformation.
e All REDO commands despite how they are activated DO NOT require conformation!

REDO reverses the last UNDO command, but if you have another command that is in the UNDQO list, the
REDO buffer will be cleared.

Important:

REDO/UNDO buffers are cleared after execution of the following commands:
Load Project

Save Project

Entering CNC mode

Tool size change (insulation; cut; stencil) or project dpi

Execution of the G-Code program (CNC mode)

e UNDO/REDO in the CNC mode is only for FIDUCIAL_MOVE and FIDUCIAL_ROTATE (PhCNC
LSSE):
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* Edit Registration pins & Thumbtacks
% Add Thumbtack (camera position)
% Add Thumbtack (spindle position)
% Add Thumbtack (mouse position)

v video Mode
v Hducial Registration Mode

% Move To Camera Position (Fiducial Point 1)
+” i1 Show Pessible Fiducial point 2 positions

% Rotate To Camera Position (Fiducial Point 2)

« Undo [2] -> Rotate (Fiducial) (Ctrl+2)

2.23 Forced Insulation

PhCNC LSSE has a function “Forced Insulation” that allows the system to handle sections of the design
marked by DRV (See 2.13 Design Rules Violation) as impossible to insulate. The standard response of
PhCNC LSSE tool path generation doesn't allow the tools to penetrate inside the traces/pads contours in
this situation. When the distance between the traces/pads is smaller than selected insulation tool
diameter it leaves them not insulated. Those sections are shown in different color (pink-red default
settings) when the DRV is on. The “Forced Insulation” algorithm creates a practical compromise,
reducing the size of both (all) features affected and will generate a single tool pass that reduces the
size of them equally.

Button %€ s for “Forced Insulation” and has the following functions:
e Calculates tool paths used in “Forced Insulation”. If the tool paths are never calculated the
first activation will do so. If DRV function wasn't activated it will start it.
e Shows/hides tool paths related to “Forced Insulation”.

This option can be activated also from Insulation Tools Window!

Shown below are sections of a design detected by DRV:

=

24 PhCNC
File CAM CNC Sctup Tools Calc Language

~ wor wsr rgl| L) P t
S SpF =0 & o MA@ W 8N E 48 S8 §ac WY,

—

options, | (@< ¥/ g%~

s . ;1
B =8l =Rl

<
£

§ mnsulate: 16.00

¥ cut: 9840

 rubout tools: 125.0, 625,
31.3,16.0

er
TERMOSENSE.MEC
{1% TERMOSENSE.BOT

[Obi[1]: "TERR
total area [in2]: 3.006
size [in]: 2.144x 1.402

tool path: %.23 %s

duration: ~1.23 mn (F7.5 injm)

MOSENSE.MEC]
: 3.006

]

[Ob3[2]: "TERMOSENSE.TOP]
total area [in2]: 4.241
ize [in]: 2.464x 1.721

{
[ SIERGE x4 03489, V6.25092 oxd.03489, dy-7.29006, d8.33219  1000dpi [in] Default.mpf PhCNC Prov5.09.9319.A360:64  MTCLE 13.5e-6/°C (FR4) @ 2885°C

Shown below are the same sections insulated by “Forced Insulation” function:
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21 PhCNC =l

File CAM CNC Setup Tools Calc Language

o
options, | (@ | 3631

r (=¥ show spindic path

/ +3 (5) Show thumb tacks

&7 ' Design Rules Violation

I ¥ Insulate: 16.00

¥ cut 9890
 rubout tools: 1250, 62.5,
313,160
31.0(d31.3),
), 59.0(r45.0),
0)

O Insulation Problems Detector

wor wsr 51 L) Project
3 B8 $ o o
2=
Z Full rubout

4
- . @ -
er
v er
TERMOSENSE.MEC
[]B8 TERMOSENSE.BOT

- TERMOSENSE TOPT]
2): 4,241

‘total area [n2]: 4.
size in]: 2,464 x 1.721 i

[T x413248, V633126 dxd.13248, dy-7.21875, d.31792  1000dpi [in] Default.mpf PhCNC Prov5.099310.A360:64  MTCLE: 13.5e-6/°C (FR4) @ 28.85°C

Light blue (default) strips shows additional copper removed from the design features when zoomed in
to view the “Forced Insulation” paths.

Button S8 will also serve as a switch to include/exclude the problematic sections in the machining
process. “Forced insulation” tool paths are not automatically recalculated when you change the
insulation tool diameter. If you change the insulation tool diameter you need to run the DRV function
again to see if the new tool diameter will correct the DRV(s) or leave an acceptable amount of copper
on the affected areas when using “Forced insulation”.

2.24 Remove spikes (IPD)

When the insulation only is used (not full copper rubout) very tiny copper strips may be left over from
machining (hair sized). They do not have enough foundation to the board substrate and usually
become free moving copper hairs that can create a condition for fine (hard to see) shorts on the board.
It is relatively easy to remove them using "scotch bright". In some cases (extremely fine board pitch)
the use of "scotch bright" is not recommended just because it may damage the original circuit. PhCNC
LSSE software offers a secure option "Remove Spikes (IPD)" (Insulation Problems Detector) that
locates and removes this potential source of problems. Shown below are some examples.
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Fle CAM CNC Setup Tooks Calc

& & o v @ B H

¥ Insulate: 8.00

& onc

P t
§m:\s((e‘)

¥ cut:45.00

¥ stencik: 8.00+ 1.00 mil
 rubout tools: 125.0, 625,
313,156, 10.0, 8.0
29.5{d31.3], 30.0(d31.3),
¥ 31.5(d31.3), 35.4(d31.3),
42.9(d39.4), 43.3(d39.4),

Eﬁl Sty || Gk
% Top Layer
PCB_PhSTdrive_Vt
PCB_PhSTdrive_V¢
PCB_PhSTdrive_Vt

PCB_PhSTdrive_Vt
PCB_PhSTdrive_Vt

] )
[Obj[1]: "PcB_PhsTdrive_v6_R3.GM
total area (n2l: 10.259

size [in]: 2.528 x 4.058

todl path: 13.25n

duration: ~2.13 min (F7.5 injm)

[Obj[2): "PCB_PhSTdrive_V6_R3.GTL
total area [n2: 12.241
size in]: 2,816 x 4,347

{
[4ESEG] 738010, V538465 738010, dy-8.16535, d1100631 | [fin]

Tor
Options,, A "A‘“;’ I
Show spindle path

pindle pa

Show thumb tacks

& @ Design Rules Violation
O

a N
Q&R Forced Insulation

o3 § Full rubout

[} gm Transparent Mode

Default.mpf

PhCNC Pro v5.3 493884360

MTCLE: 13.5e-6/°C

(FR4)*

With the activation of IPD, the zones that have potential problems will be additionally machined

order to remove them.

55 PhCNC

File CAM CNC Setup Tools Calc
& 5907%

¥ msulate: 8.00

v @ Eoad B X4

9 cne

s Project
Tools (81)

Y cut:49.00
¥ stencil: 8.00 + 1.00 mil
| rubout tools: 125.0, 625,
31.3,15.6,10.0, 8.0

29.5{d31.3], 30.0{d31.3),
¥ 31.5(d31.3), 35.4(d31.3),
42.9(d39.4), 43.3(d39.4),

tencil fencil
b Botiom

PCB_PhSTdrive_Vt

[%]§ PcB_PhsTdrive ve
=] Bottom Layer

PCB_PhSTdrive_Vt
PCB_PhSTdrive Ve

[Obj[1]: "PCB Phsrdme V6_R3.GM
total area ind]: 1

size [in]: 2528 x Frey

tool path: 13.251n

duration: ~2. 13 min (F7.5 infm)

[Obj[2]: "PCB. Phsrdme V6_R3.GTL
total area ind]: 12.24
size [in]: 2,816 x 4. 347 ]

(EEEG 726746, Y5.37520

726746, dy-8.17479, d1093815  [in]

options, | @- ¥ =‘5=8-

Default.mpf

PhCNC Pro v5.2.4.9588.A360

MTCLE: 12.5¢-6/

C (FR4) *

Remove spikes (IPD) has optional parameter settings in the Insulation Tools window:
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I &2 B v soomn Qo R 20 mi
O
O
O
O
O
O

[“IDesign Rules Violation ' Arc precision: | High [~
[“]Forced Insulation Corner precision: Medium |V
[“IRemove spikes (1PD) '
Wfal oo path overlapping [mil: (0.50 |+

Spke size: Small

Minimal copper width [mil: |2.00 [+

[Jinsulation teols order - ascending (smallest to largest)

PhCNC LSSE User's Manual

Diameter (d) [in]: 0.0077 [v
Type: "v" 60°
Feed rate [nfm]: (15.0) [
Plunge rate [infm: (40.0) [+
Speed [RPM]: (60000) [+]
Comment: V_60
Penetration Depth [mi: 2.6 v

tool tp (t) [mi: 5.5 [+

Cutting depth Z = 2.6 mil

v
y Select Tool
ATC

¥ select Tool

t5.5mil

The parameters you may set are:
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- minimal distance between tool paths that can be considered problematic (usually 0.5 mil).
- minimal residual copper width that can be considered source of potential problems (usually 2 mil).

As a bottom line, using IPD when you do not use full copper rubout is very recommended.
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This is a very convenient function that allows the user to measure distances on the project. After
activation it shows the distance to the current mouse position. To measure distance place mouse cursor
on the first point and make a left click. Move the mouse to the second point and read the measurement
results. In order to have maximum accuracy use high zooms.

PhCNC

File [CAM] CNC Setup Tools Calc

5« (K Select/Clone/Move objects

Canceling the Measure function can be done from the menu or simply by pressing space bar. Another
convenient way to use it (for single measurement) is to place mouse on the first point, press and hold
the space bar, move the mouse to the second point and read the results.

Fle CAM CNC Setup Tools Calc

3
¥ Insulate: 7.60

¥ cut:49.00

¥ rubout tools: 125.0, 62.5,

31.3,15.6,10.0, 7.6
20.0(d18.0), 32.0(d25.5),
¥ 36.0(d31.3), 40.0(d31.3),
19.0),

yer
1

: MILLgm

S el =0 Q2 Ma | w K E 4 s S
it =
oo e

(BSR4 51144, V623260 | L.07800, Ay0.06194, £0.09960

[in’

]

Defauftmpf

PhCNC64 Pro v5.2.5.0580. 436064 MTCLE: 13.5e-6/°C (FR4) ~

options,, (558 3" it

On screen information contains the distance, X difference, Y difference and the angle related to X axis.

It is shown in the measurement units selected (inch/mm).
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2.26 G-Code Export from PhCNC LSSE

PhCNC LSSE generates standard G-Code for a wide range of CNC controllers. The generated syntax can
be adapted to the target controller using the post-processor and machine compatibility settings
described in section 3.3.

The button ' &= in PhCNC LSSE calls a window with two tabs for G-Code / HPGL export:

Qutput Settings
E t
G Code HPGL H per

G Code Units: G20 [in]  |[v File Hame Ext: .G v X Cancel

Project Name:

[“]use current project name AUt tool

depth update
Destination Folder: C:\Users\Public\Documents\PhCNC LSSE\AIl Users\Export
[¥] open Destination Folder [“] cnC Simulator Insulate
Profile: Default.mpf | Tsueugm

Extra Offset

Offset X [inch]: 0.00000 Offset ¥ [inch]: 0.00000
Project Tools: Speed [rpm]: FEE;W:]a:tE P\uEg;]r;ata Toal: peﬁ‘;ﬁfap Depth [mil]:
{ Insulateto V90 Tin{0.0000°/0.000mm} {InsulateRubout} (60000) [v|(15.0) [v](40.0) [v|To  |v|(none) |v| 5.0mil v"
¥ cutto :n;;er bit 0.0276" /0.701mm {Drill,Cut} (60000) 2.5) (20.0) To (none) (80.0)mil
g Rubout T1 ZEI,{:] Elr;d Mill 0.0156"/0.396mm {Insulate,Rubout,Drill,Cut,5t (60000) (15.0) (40.0) T1 (none) 39.4mil
EI Rubout T2 vas irip{O‘OOSO"IO‘IZ}‘mm} {Insulate,Rubout,Drill,Cut,Sten (60000) (15.0) (40.0) T2 (none) 31.4mil
¥ RuboutTs gg{‘b E’;gd Hill 0.0625" /1.588mm {Insulate,Rubout,Drill,Cut,5t (60000) (15.0) (40.0) . (none) 3. 0mil
g Rubout T4 ZEI'J.‘I]_EGI;d Mill 0.1250"/3.175mm {Insulate,Rubout,Drill,Cut,5t (60000) (15.0) (40.0) Ta (none) 3.0mil
¥ orlT1 undefined (60000)  (7.5) (40.0) T (none)  (BO.0)mil

PhCNC LSSE, generates a G-Code / HPGL program for each machining process needed in your design:
e Insulation (Top)

Insulation (Bottom)

Drill

Rubout (Top)

Rubout (Bottom)

Cut (Bottom)

Stencil (Top)

Stencil (Bottom)

You have two options to export: G-Code or HPGL.
Basic parameters that you must determinate are:

G-Code Units:

G-Code output units are normally initialized from the units currently selected in CAM mode: inch selects
G20 and mm selects G21. The units can be changed temporarily in Setup -> G-code. See section 3.3.4
for details.

HPGL Units:
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G-Code Export

Cutput Settings
G Code HPGL Bl =
HPGLUnits: 0.1mil [+ Excellon 2: | 0.1 mil INCH;2.4TZ [+ X Cancel
Project Name:
[“]use current project name ;:é?f:a:ldate
Destination Folder: | C:\Users\Public\Documents\PhCHC LSSE\All Users\Export
[#]0pen Destination Folder [#]cnc Simulator Insulate
Profle: Default.mpf N TSDeoi!up
Extra Offset
OffsetX [inch]: 0.00000 Offset ¥ [inch]: 0.00000
Project Tools: Speed [rpm]: FEE;J]?(E PIUEE;{?(E Tool: PEE:“EEED Depth [mil]:
1 Tnsulateto VSO TiP{0.0000/0.000mm} {Insuiate Rubout} (60000) [v(15.0) |v (40.0) [¥|T0 |v](none) v|somil v "
§ cutTo §°;;er bit 0.0276"/0.701mm {Drill,Cut’> (60000)  (7.5) (20.0) To (none) (80.0)mil
§ RuboutTi zg:‘b Elnsd 1ill 0.0156"/0.396mm {Insulate,Rubout,Drll CUt.St (o) (1c oy (40.0) - (none) 39.4mil
H Rubout T2 V457Tip»{0.0050",'0.127mm}{lnsulate,Rnbout,Drlll,Cnt,Stenn (60000) (15.0) (40.0) T2 (none) 3L.4mil
¥ RuboutTs g?r.qb [E“Sd 1ill 0.0625"/1.588mm {Insulate,Rubout,Drll CUt.SE (oo 1o oo (40.0) . (none) 3.0mil
¥ RuboutTa zt:‘b};&d 1ill 0.1250"/3.175mm {Insulate,Rubout, Drll Cut.St (o) (1c 0y (40.0) s (none) 3.0mil
§ oelTa undefined (60000)  (7.5) (100)  To (none)  (B0.0)mil

Units of measurement that will be generated in case of HPGL export. They can be as follows:
- HPGL units: 0.010mm, 0.025mm, 1.0mil, 0.1mil
- Excellon2: 0.010mm, 0.025mm, 1.0mil, 0.1mil

Tool penetration for each operation:

For systems that are using a depth-limiter, penetration is set in Setup menu.
Note:

the actual tool penetration depends on your depth limiter settings.

Profie: Default.mpf & Rapid HE[“DHT 0.1500 || Defaul config
g ~ Spinde RPH [1pm]: 80000 ~
Display Settings v ~
[reck route 0.0200 v
Tool ~
PCE Rubout settings
G Rubout Depth [in]: 01000 ~ Spinde RPH [1pm]: 80000 ~
Greode Rapid Height [in]: |0.1500 ~] Feed Rate [infm]: 15.00 ~
[CIPeck Pubout 0.0200 Plunge Rate [inm]: 40.00 v
Tool Penstration Depth [in]: 0.0030 ~
’\“‘;ﬂ“? PCE: Dril ssttings
Orill Depth [in]: |0.1000 ~ Spinde RPM [1pr: 60000 ~
[Rubout, Cut & Stencil Rapid Height [in]: 0.1500 v ~
[Cpeck dril 0.0200 ]
Safe Mode ~
PCE Cut settings

PhCNC360LS Cut Depth [in]: 0.1000 v Spinde: RPM [rpr]; 80000 v
Rapid Height (in]: 0.1500 v Feed Rate [infm]: 7.50 v
Oreckeut 0.0200 Plunge Rats [inim]: 20.00 v
Tool Penatration Depth [in]: 0.0800 v

Stencl settings
Sytem Information Stencil Cut Depth [n]: [0.1000 [ Spind RPM [rpr]; 80000 v
Rapid Height (in]: 0.1500 v Feed Rate [infm]: 7.50 v
Oreckeut 0.0200 Plunge Rats [inim]: 20.00 v
Stenci thickness [in]: |0.0060 ~| ool Penetration Depth [in]: 0.0100 v

If you are using a system without a depth limiter (we expect this to be so in most cases), the
penetration depth should be set according to the calculations for V shaped tools. The rest of tools used
such as End mills, Drill bits and routers will use the values set in the Setup table (Tool Penetration
Depth).

The operator will be able to make changes (if needed) in the selected tools penetration depth (see
paragraph 2.4.6 Project Tools)

Insulation tool Z depth:
Systems without depth limiter:
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When the V tool is chosen, the tool penetration is calculated by PhCNC LSSE, it calculates the
penetration depth based on the tool geometry.
When an End mill is in use, the penetration is set in the Insulation block of the Setup.
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Rubout tools Z depth:

This sets the penetration depth of rubout tools.

Important:

Our rubout program always uses the insulation tool as the first tool for rubout. The following tools are
normally stub end mills and have to have the same penetration settings.

Project Name:
This is the name of the project and will be a prefix for all G programs generated.

Example:
Project name: MD354,

P
G-Code Export (s
Output Settings
_ & Export
G Cods Units: Gzo[in] [+
Project Name: MD354 X Cancel
[YJuse current project name FieNameExt: B ¥
Destination Folder: C:\ProgramDatatPhCNC A360\Export
[¥]Open Destination Falder [Z]Che Simulator @hute taal
depth update

Profile: Default.mpf

v

Project Tooks

! Insulate TO

Save profile settings

¥ 60° Tip{0.0045"/0.114mm} {Insulate,Rubout,Stencil}
¥_90

g sl Tool
Setup

Depth [mi:

g Cut To :;lgtr bit 0.0394"/1.00 1mm {Drill,Cut,Stencil} (80.0) mil
g Rubout T1 :E_I;:l gl;d Mill 0.0313"/0.795mm {Rubout,Stencil} @.0)mil
g Rubout 12 z;‘;,:::';d Mill 0.0625" /1.58 7mm {Rubout,Stencil} (3.0) mil
¥ RuboutTs sn:}l.;ds Mill 0.1250"/3.175mm {Rubout,Stencil} Gy
¥oown  piemwimm o
¥oown  piommi o
¥ ot Dl b 005001439 Dl Cut stenci) (s0.0y mil
ﬁ Drill T4 :;illlst:l[f g;llll[l[lﬂ '/2.794mm {Drill Cut,Stencil} (80.0) mil

Generated files are:

Name . Date modif
|7|MD354 - Cut (Bottom).G 14.7.2011
B P |¥|MD354 - Drill (Top).G 14.7.2011
|¥|MD354 - Insulation (Bottom).G 14.7.2011
B Music |7IMD354 - Insulation (Top).G 14.7.2011
@ Recently Changed |7|MD354 - Rubout {Bottom).G 14.7.2011
B Searches |4/MD354 - Rubout {Top).G 14.7.2011
Public
Folders ~
f iterns (Disk free space: 33.8 GB)

If there is no project name — generated files will
represent only.

have names related to the operations that they

()i | » Computer » 05 (C:) » ProgramData » PCAC A360 » Export

Favor Name B Date mod
E [/ cut (Bottom).G 14.7.2011
=/ orill (Top).& 14.7.2011
Mo |ZInsulation (Bottom).G 14.7.2011
B Music |7/ Insulation (Top).6 14.7.2011
@ Recently Changed |7 Rubout (Bottom).G 14.7.2011
B searches |7 Rubout (Top).6 14.7.2017
Public
Falders S
12 items

If “Use Project Name” is selected, the project name will be the name of current project (if any). The
files extension name is .GNC (by default) but can be changed if needed.

“Open destination folder”
If this option is selected, the folder that contains the G programs will be open (see examples above).
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“CNC Simulator”
If this option is selected the system goes into CNC simulation mode after the G-Code programs are
generated. In this mode all programs can be started.

All parameters of the simulated machine (dimensions, kinematics, etc.) can be set in the Setup menu.

Options Machine
[Ipepth Limiter Size % [in]: 11.20000 |
g Sizs ¥ [in]: 9.90000 |
Display Settings SiezZ[in]: 1.00000 |
Resolution [stepsfin]: 10000.0000 |v
PhCNC Power Management Options Kinematics
Disable Windows Sleep & Acceleration [sps2]: 386220 (0.10g) v
[“]Hibernate, when machine -
works Start speed [sps]: 3000 v
G-code _ _ -
[lpisplay is always 0n Max speed [sps]: 50000 v
[¥lScreensaver is Disabled
H
Disable Windows ome o
[“IRestart/Shutdown & User Home position % [in]: -1.0350 ||
Fre, Logoff, wh hi k
= (LI ATE (T B T2 5 Homne position ¥ [in]: -0.1000 &4
PCB Route, Drill, Tool change script Home position Z [in]: | 0.0420 [w
Rubout, Cut & Stencil
4 GO04 PO.01 h
£00 20,1500 Home speed [sps]: 3000 v
MO Home traverse speed [sps]: 7000 !
M09
GO04 P2.5
Q GO0 X-1.0 Y0.0 Jog
Moo Jog speed [sps]: 50000 [+
PhCNC360LS
G code header & footer
header: i
Resst
Sytem Information
footer: mog Py

Resst  MOS5
Default oz




TELENET PhCNC LSSE User’'s Manual Page 96 of 133

2.27 Gerber Export ...

PhCNC LSSE allows an export of all Gerber and Excellon drill files in the current project . All visible files
are exported including the info files that are not involved in the machining process.

i PhCNC
CAM CNC Setup Tools Calc Language

Import Gerber & Dril ... 4 B #-5 gloac M:ﬁﬁm options,, @- v
Import DXF ...
Import CAM350 .. |
l
I New Project Ctrl=N
[
Open Project .. Curl-0 |
Import Project Ctel+l
Sa ot Ctri+s

1: CAPhCNCwork\Projects\PRCNCA440_R2_with_Info_Layers.PH)
2:Recent Project

3: CAPhENC\work\Projects\PhCNCA40_R1.PHJ

4: CAPhCNCwork\Projects\Aceu_filter_1000dpi_1pcs.PH)

5t CAPhCNC\work\Projects\Wireless Mouse Cypress.PHJ

£ CAPhCNCwork\Projects\PIDtest_AdapterY_spartprot_insulationamp1.PHJ
7: CAPhCNCwork\Projects\SinglePad_x0y0.PHJ

8: CAPhCNCywork\Projects\Gerber_PrintExport_Debug_Project.PHJ

About PhCNC
Exit

[w]=% Phcncaso_pce,
V]S Phcncaso_pce,
[V]BO Phcncado_PCB.
[VIBS Phcncado_PCB
[v]8 Phcucaso_pce,
[w=% phcncado_pcs,
V]S Phccaso_pce
[V]BO PhcnC440_PCB)
[VIBS Phcncaso_Pca)
[v]8 Phcucaso_pce,
[VI=% Phcicado_pcB,
V]S phccaso_pce,
[»]BO PhCNCa40_PCB_
[VIBS Phcncaso_Pca,
‘ 219 ohruraan ==

[Obj[1]: ‘PhENC440_PCB_R2.GM17]
total area [n2]: 9.213

size [n]: 4.06% x 2.267

tool path: 12.781n

duration: ~2.06 min (7.5 infm)

[Obi[2]): "PhCNC440_PCB_R2.GTL]
total area [n2]: 11.098
size [in): 4,352 x 2,550 { )

J nowarnings X-157227,Y10.18602  Ax-1.57227, Ay-3.36308, A3.71328  [in] Default.mpf PhCNC Pro v5.16.6.10834.A440 MTCLE: 13.5e-6/°C (FR4) @ 2065°C

Gerber Export window allows to scale the files exported in Gerber and Excellon format (if needed).

Output scale factor & origin

[l export
Origin X [in]: 0.00000 || scale X [%]: 100.0000 [

Cancel
origin ¥ [in]: 0.00000 | scale Y [%]: 100.0000 V|
Project name: Example ~

Outputfolder: C:\ProgramData\PhCHC A360\Export

After the export PhCNC LSSE automatically opens the folder that contain the exported files.

» Computer » OS(C) » ProgramData » PhCNCA360 » Export | ¢ )] Search Export

Bum  New = P

& My Pictures.
# My Videos

Example.INFO1

Programbata
PRCNC A360
Al Users
Export

11 items

Exported Gerber and drill files can be imported back in PACNC LSSE (for example after scaling on X/Y
axes) or used in another CAD/CAM software.
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(] select  C:\ProgramData\PHCHC A360\Export c Layers
) Top Solder § Example1s -

= 7
@& - Y § Bamplecte

Example.ORL 14.09-2015 143454 | 33KB, op Overlay  [[]) Fxample.6TO j

Example.GBL 14-09-2015 14:34554 | 467 KB ey 5 Bample.Gep

Exomple.GBO 14092015 163454 | s8K6| Goq ] BottomOverlay B Example.Go0

Exaemple.CBP 10002015 145454 | axn| cad A sottomsoider [l Exampie.ces

Example GO 14092015 14:3454 | 69 ks| Gad M Info1Top (] Exemplewror 4

Example.GH1 14092015 143454 | 0KB| Gi

Mirrorx  [Jtirvory
Example.GTL 14.09-2015 143454 | 918K8| Gl
Example.GTO 14-09-2015 1434:54 1008 KB Q4% v Q B eow ow i

9 ExampleGTP 14-09-2015 14:34:54 | 167 KB GTL.
9 examplecTS 14-09-2015 14:34:54 | 240KB| GT¢
T Example1iror 14-09-2015 143454 | 55 KB o

v 86117 x8.091

Ci\ProgramDsts PhC]

A360\Export\Exsmple INFOL

15 11:3454 6, 00893 o

36, dV0.0893, d3.2148 $XEL6258 d

16563 mm
=

Import & Export Gerbers & Info layers - video:
https://youtu.be/huY sy04yi4
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2.28 Print

PhCNC LSSE has an additional capability to print the layers of the project.
Print Preview window has the following options:
e printer selection and its settings
e scaling the print with individual scale factors for X and Y (common for all layers)
e individual settings for each layer
Positive/Negative
Mirror
Print - allows the layer to be printed
Caption - includes the name of the layer in the print
e Mirror - prints the name in mirror

Printer Seale factor Top Layer

Caption
S| O 7| s o0o0% | Cliesmie g, 30
Feror
Settings: Page: 11.00"%8.50" 1200dpi Scale ¥v: 100.00 % [“print [CIrirvor S0

Page 1-Top Layer | Page 2 - Bottom Layer | Page 3 -Top Paste | Page 4 - Bottom Past= | Page 5 - Bottom Mechanical | Page 6 - Top Sik | Page 7 -Bottor ¢ |2

Layers’ list includes all visible layers in the project. It is advisable to disable (hide) all layers that you
don't have an intention to print. In the center window you will see the selected layer.

Using left double click on the layers name is the fastest way to enable/disable the layer for printing.
This button '@ serves to set the printer, page orientation and other printer specific settings.

Individual settings for each layer (Negative, Mirror, Caption, Caption mirror) and the printer used for
PhCNC LSSE are saved in order to shorten the time needed in the next usage of Print option.

Button = <L  sends all selected layers for printing and closes the Print Preview window.

Button ' 2 sends the current page only and leaves the Print Preview window open.

Note:

In the field for printer information, you may have a message "Invalid printer". This can happen in the
cases when there are problems with the printer driver and its settings, missing DLL file

or non-existing network printer or other problems related with the printer - PC connection.

Print preview video:
https://youtu.be/zFNuUUN GkVo
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2.29 Panelization

Panelization means placing multiple smaller objects/projects on a large work piece (panel) in order to
be machined/manufactured together.

This PhCNC LSSE function allows fast and accurate multiplication of objects/projects or a group of them.

R PheNC
Fle CAM CNC Setup Tools Calc language

@ spf O R/ v Y& @A BNE 4N S
SR =R 2R

¥ tnsutate: 7.00

¥ cut:49.00
§ Stencit 8.0 + 2.00mi
| robout tooks: 1250, 625,
313,156,7.0

4] Add rubout region

X Delete Selected Objects

The first step is to select the object (or group of objects) using "Select/Clone/Move objects" from the
popup menu.
Shown below is the Panelization window:

. - Panelization ‘L'

PCB Panel Number of copies
Panel
Size ¥ [in]: 12.0000 Border space X [in]: 0.2500
Size ¥ [in]: 8.0000 = Border space Y [in]: 0.2500 Close

Fiducial marks
[“I1nclude fiducial marks [“]Include fiducial holes
Offset X [in]: 0.1000 OffsetX 0.1000

Offset ¥ [in]: 0.1000 Offset Y 0.1000

Fiducial aperture: Hole diameter [in]: | 0.0200
'¢' Target 3 B

PCB Object
Distance X [in]: 0.1500 Offset X [in]: 0.9031
Distance Y [in]: |0.1500 Offset ¥ [in]: 1.9031

Totsl objects: 12x 4 = 48 (192) [¥]Create new group
Selacted object(s): 0.753 in x 1.753 in

Panelization function has two modes of placement:
e PCB Panel
e Number of copies

2.29.1 "PCB Panel" mode

"PCB Panel" mode allows placing the object(s) in a panel with predefined size (Panel->Size X/Y) and on

certain space from the physical edges of the panel (Panel->Border space X/Y). The number of copies is
calculated based on:

e size of the object(s) (Selected objects(s))
e required distance between them (PCB Object->Distance X/Y)

The offset of the objects (PCB Object->Offset X/Y) is calculated automatically regarding the parameters
above. It can be entered manually, but any changes in the parameters will return it to the automatically

calculated values and new manual entry will be needed. The array of objects will be centered on the
declared panel.

2.29.2 "Number of copies" mode

This is the easiest way to create the desired number of copies of your project entering the repeats on X
and Y axes.
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[ ‘- Panelh;ﬁun E

PCB Panel Number of copies EE Apply
Number of copies
Number of X copies: |3

Number of ¥ copies: |2 Close

Fiducial marks
[¥linclude fiducial marks [#linclude fiducial holes
Offset X [in]: 0.1000 Offset X 0.1000

Offset ¥ [in]: 0.1000 Offset¥ 0.1000

Fiducial aperture: Hole diameter [in]: 0.0200
+ Target 3 ~|
PCE Object

Distance ¥ [in]: 0.1500 Offset X [in]: 0.9031
Distance ¥ [in]: 0.1500 Offset ¥ fin]: 1.9031

Totzl objects: 3x 2 =6 (24) [#]Create new group
Selected object(s): 0.753 in x 1.753 in

2.29.3 Fiducial marks

PhCNC LSSE allows inserting of targets & holes as fiducial marks around the panelization objects.
Settings include: Offset (Fiducial marks->Offset X/Y); holes diameter (Fiducial marks->Hole diameter);
aperture type (selected from the list).

The offset (Fiducial marks->Offset X/Y) depend of the mode selected.
In "PCB Panel" mode, the offsets are defined in relation to Border space:

Size X
+ +
B v S0, X
+ | |
e
.¢.
Fiducial Offset ¥

If negative values are used the marks will enter the machining space.

In "Number of copies" mode, the offsets of the fiducial marks are defined related to the area of
placement of the objects. Again, if negative values are used the marks will enter the machining space.
"Number of copies" mode allows easy adding of fiducial marks even on a single object. To do so the
Number of copies X/Y should be set to 1.

Example:

+

In this case "Apply" button will not add additional copies, just will add fiducial marks.

2.29.4 Buttons "Apply" & "Undo" (Ctrl+2Z)

Button "Apply", execute the placement of the projects/objects according to entered parameters and
adds the fiducial marks.

Button “Undo” reverses the changes made after "Apply" and thus allows the operator to make changes
in the parameters before next use of "Apply" with the corrected parameters.

2.29.5 Create new Group

This check box allows the result of panelization to be treated as a single object and moved without any
changes in the relative position of the projects in the panel. This is useful function in many practical
cases. If the individual object need to be moved operator can use "Ungroup selected objects" (popup
menu).

Panelization video:
https://youtu.be/02ziZLAYVwg
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PhCNC LSSE allows generation of "Marking Drill" program (some call it "Spot drill") that marks the
centers of the holes to be drilled. The best tool for the marking process is a V type tool (V30, V45 or
V60) small diameter stub end mill will do the job too.
In order to have "Marking drill" program generated you have to select "Enable Marking Drill"

box as shown below. This also will allow you to select the tool for this operation.

24 PhCNC L

B

.- -

o

o= R |

File CAM CNC Sctup Tools Calc Language

Y | Bl =Y
=5 =R 25
¥ Insulate: 7.30

¥ cut:39.37
¥ stendil: 8.00 + 2.00 mil

 rubout tools: 125.0, 625,
25.0,15.6,7.3

S8 = =20 Qe Y@ B W Bk E 4SS S §oac VNG

[X]BS PhCNC440_PCB_R1

Router

[Obj[1]: "PhCNC440_PCE_R 1.GM17]
total area (n2]: 9.213

size [in]: 4.06% x 2.267

tool path: 12,751

duration: ~2.06 min (F7.5 in/m)

[Obj[2]): "PhCNC40_PCB_R1.GTL']
total area [n2]: 11245
size [in): 4,384 x 2.565 ]

@ nowarnings | X4.80653, ¥5.79640 | Axd 80653, Ay-7.75360, A9.12256

Defouit SR 0.0394" /1.000mm Router bit

$60000 FR7.5 PR20.0 R_39

Y Apply default Y Select default
d ) RredE21d ‘i router tool ‘4 router tool

fin] Default.mpf

Enable Marking Dril

6%/0.203mm "V" 60°

WY 50000 PRe0.0 V_45

fy Reset drill

PhCNCE4 Pro v5.20.3.11427,B440x64  MTCLE: 85e-6/°C (Glass) @ 13.88°C

table

Diameter Type Speed | Plungerate Feed rate Comment
[in] [in] b [rpm] finfm] | [in/m]
LELE o-0130 0.0135 Drill bit (60000)  (40.0) - DRL_13.5
(BT o.0250 0.025 Drill bit (60000)  (40.0) T2F00S00C0.02500
v (17T 0.0280 0.025 Drill bit (60000)  (40.0)
| (LTRR) 0300 0.0313(1/32")  Drill bit (50000)  (20.0) DRL_31
LR o0.0310 0.0313(1/32")  Drill bit (60000)  (40.0) DRL_31
[(EFE S SEite @l 00315 0.0313(1/32")  Drillbit (60000)  (40.0) DRL_31
Layer (ORI) 00354  0.0313(1/32")  Drill bit (60000)  (40.0) DRL_31
PhCNC440_PCB_R1
PhCNC440_PCB_RI (kL] o.0360 0.0313(1/327)  Drill bit (60000)  (20.0) DRL_31
PhCNC440_PCB_R1 {TRE] 0.0433 0.0394 (1.0mm)  Router (60000) (20.0) (7.5) R_39
TO PhCNC440_PCB_RI 3
S PhCNC440_PCB_R1 (R 0.0510 0.0394 (1.0mm)  Router (60000)  (20.0) (7.5) R_39
Bottom Layer (ORE] 0.0800 0.0394 (1.0omm) Router (60000) (20.0) (2.5) R_39
PhCNC440_PCB_R1
e {RE) o-1180 0.0394 (1.0mm)  Router (60000)  (20.0) (7.5) R_39
PhCNC440_PCB_R] LERE] 01400 0.0394 (1.0mm)  Router (50000) (20.0) (7.5) R_39

7 Harking Dril :
5 Tool ‘

options,, (@ @ b

Marking Drill (Marking Drill Tool Setup):

0.0130 0.013
00250 0025
0.0280 0.025
0.0300 0.031
0.0310 0.034
00315 0031
0.0354 0.031
0.0360 0.031
0.0433 0.039)
0.0510 0.039
0.0800 0.039
0.1180 0.039
01400 0039

Defauit 0.0394" /1
Router: Wl 550000 F

4 Apply default
b router tool

Diameter (g) [ir]: ]
Type: "v" 60°
Feedrate [njm]: (15.0)
Plunge rate [injm]: (40.0)
Speed [RFM]: (60000)
Comment: V_45
Penetration Depth [mil: 3.7

tool tp () mil: 4.5

Cutting depth 2

v
¥ select Tool
Select Tool
b Lo
]
THD1
]
]

z=3.7mi

X
Comment
oK

RL_13.5

21

=

z: 3.7mi
t:4.5mi

RL_31
RL_31
RL 31
RL_31

RL_31

F00S00C0.02500

Marking Dril
4 Tool

Notes:

The Marking Drill program will be applied only for the holes, for which drill bit will be used. The (usually
larger) holes for which router bit is selected and the slot holes are excluded from the Marking Drill

program.

In the example below, the larger holes will be cut with router bit, so they are excluded from the

Marking Drill program:
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File CAM CNC Setup
LAC
dmx- 0000 Kemp

$v-
1step 0.001 0.01
X 13.97701 Tool:
Y 4.00000 rem:
Z 1.25707 rem:

Home XY

Home Z
spinde
¥ spindleon ¥
orpm 0

Feed Rate Overide

+15% 0.0%

Park | =

00

Pause

LS X: -1.83494"
LS Z+: 1.27193"
LS ¥: -1.83500"
LS ¥: -1.20008"
LS 2+: 1.27201"
LS X: -1.83580"
LS ¥: -1.30080"
LS Z+: 1.27207"
LS X: -1.03496"
LS ¥: -1.29996"

FIFO:

Home X

Home Y

B oem e

Emergency Stop

Tools Calc

1+
4z

Language

Q  413%

T0
0
0

60000 rpm

25%

Clear TTY

@ nowamings

Y& B o,

X9.00692, 441217

£99.00692, Ay-9.13784, 412.83062

[in]

Control Panel

Default.mpf

PhCNC LSSE User's Manual

PhCNC64 Pro v5.20.3.11427 BA40x64  MTCLE: 8.5e-6/7

(Glass) @1388°C

| Program: Marking Drill (Top v/ ||

Page 102 of 133

¥ Tool
‘b Change

RUN (G0)

MDI:

Power:  0.00W I 0.00A

Ls: 1.0pm Board: 19.6°C
Status: PWHM:Off

[im]

[Al

=

The Drill

4 PhCNC
File CAM ENC

4
4= 10000
_—

istep 0.001 0.01

Setup

Xemp

X 13.97701 Tool:
Y 4.00000 rem:
Z 1.25707 rem

Home XY

Home 2
Spindle

Y spindleon §
0rpm [

Feed Rate Overide

+15% 0.0%

P

a0

Pause

LS Z+: 1.27195"
LS X: -1.83379"
LS ¥: —1.29894"
LS X: -1.03404"
LS 2+: 1.27193"
LS X: -1.83580"
LS ¥: -1.29998"
LS Z+: 1.27281"
LS ¥: -1.83500"
LS ¥: -1.30000"
LS 2+: 1.27207"
LS X: -1.83496"
LS ¥: -1.29996"

FIFO:

Home X

Home ¥

i +¥

Park | bt

Emergency Stop

ram

1
3=

Language
@ 413%

T
0
0

Clear TTY

@ nonamings

XB.83384, ¥4 46541

ve | o

4 = &E-5

14883384, dy-0.08458, 412.67148

[in]

PATC
Control Panel

Default mpf

PhCNC64 Pro v5.20.311427 BAd0x64  MTCLE: 8.5e-6/°C (Glass) @ 13.88°C

| program: Drill (Top) ~i

Y Tool
‘I Change

RUN (GD)

MDI:

Power: 0.00W L 0.00A
Lst 1.0pm Board: 19.7°C
Status PWH:Off
[Mm]
[A]

@

In the "Entire (Top)" & "Entire (Bottom)" ATC programs, the Marking Drill program will be executed

before Drill program.
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2.31 Holes Selection / Modifications / Removal

PhCNC allows to select holes from the project and modify/delete them.

For holes’ selection, first press and hold "R" key. Then press and hold left mouse key and select the
rectangular region. The holes inside this region will be selected (will change their color). You can select
many regions. To remove the selection, you can use the "ESC" key or the option "Clear Selection" from
the popup menu.

Example — on the screen below 2 rectangular regions are selected (the gerber files are hidden for

clarity):

Fle CAM CNC Setup Tools Calc Language

Sg S SO R 1w @B A %N E AR S-a ] §oc ik,
o 3 o

p =B =Ry

l ¥ tosulate: 6.00

¥ 2760

¥ stenci 800+ 400 mi

§f rubout tooks: 125.0,62.5,
310,156,60

PHCHCPRS.102 R1-
PhCHCPNS.102 R14
PACHCPRS.I02 R1

|

PhOICPRS102 R1
[X]BO PhCHCPnS.102 R1L
(8§ Phcncprs.1oz R

You can modify the diameter of the selected holes or delete them using the popup menu (when you
click the right mouse button):

TR R m——
e AN OHC Setp Took Cae Lumgusge

7Y 20 O Q& 180%
ot o, =9

=3 =@ 9@

Ve BodmNBE4Ess §oc 1N,

¥ tnsulate: 600

R Select/Clone/Move objects

¥ 220
¥ stenckt 800 + 400 mi

§ [obout tooks: 1250, 625,
31.0,156,60

ayer
PRCHCPNS.102 R1(
PRONCPRS102 R1-
PhCNCPNS.I02 R1

Pus.i
[X]B8 Phoncens.102 R1(

«1 Undo (2] -> Move (Ctri-2)
» Redo (1] -> Undo Holes' Diameter (Shift-Ctri-2)

sutmpf PACNCEA Pro v5.676.17496.8440064  MTCLE: 8.0e-6/"C (Sodium Glass)

With the option "Change Selected Holes' Diameter ..." you can change the size of the diameter of any
hole:

[T Selected Holes

Mew holes' diameter: Apply

0.0200 (0.020 mm) v

Cancel
Selected holes' diameters:
0.0160" {0.406 mm) #5 -~
| % 0.0200" (0.508 mm) #3
0.0250" (0.635 mm) #3
() 0.0280" (0.711 mm) #45
0.0360" (0.914 mm) #9 E
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In the list you can find the holes’ current diameters and the number of the selected holes with this
diameter.
You can change the diameter for the holes with one and the same size simultaneously.

To delete selected holes, you can use the option "Delete Selected Holes" from the popup menu.
- If the holes removal is selected, PhCNC LSSE will require additional confirmation for the process to

A list of selected holes will appear including current diameter and the number of them.
~. Do you really want to delete the selected holes:
9 0.0360" (0.914mm) - #87
0.0440" (1.118mm) - #15
0.0480" (1.219mm) - £9
0.0640" (1.626mm) - #2
0.0720" (1.829mm) - #4
0.0960" (2.438mm) - #2
0.1320" (3.353mm) - #2
0.1400" (3.556mm) - #1
Notes:

- In case of mistakes related to the above two functionalities, you can use "Undo/Redo".
- If the project has multiple copies the changes will affect all of them, PhCNC LSSE does not allow
the copies of the same project to be different.

Video #1 — holes manipulations:
https://youtu.be/-US3MmXvnMA

Video #2 - holes & regions selection:
https://youtu.be/j3JyIfE8SVU

Video #3 - holes selection & panelization:
https://youtu.be/nFny2D8egBo
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https://youtu.be/j3JyJfE8SVU
https://youtu.be/nFny2D8eqBo
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2.32 QR Code

PhCNC LSSE allows to insert QR Code at the mouse position from the Pop-up menu (right mouse click):

& Select/Clone/Move objects

{#} Add rubout region

ign) Delete all rubout regions

@), Zoom =+ PgUp
@, Zoom - PgDn
A Panorame

% Registration pins & Thumbtacks 3

&4 + Hole C-39.4 mil

[ Breakout Tab » + Custom hole ...
@Ihrough-Hole Pad C-39.4-350.0 mil
{8 Custom Round Through-Hole Pad ...
A4 Vector Text
$ Target ...
B DataMatrix

2
A lot of options are available depending on the methodology of manufacturing and the pitch size:

Positive image QR Code with Gerber & Drrill:

www . telenet-en. com ~| ~Type
(O Data Matrix  (3)QR code
Data Matrix
120x120
Text

Settings
Pitch [mil]l: 62.0

Hole [mil]: 315

Rotate[°]: 0.000 [v

Positive Image
[“]Rectangular Aperture

Output
[ Top Layer
[]Bottom Layer
Excellon (Drill)

- [¥]Gerber (Insulation)
. E [¥]Add rubout region

B | Cancel OK
Size: 1550%1550 mil; Holes: 330 B

/ insulation

Type
()Data Matrix  (5)QR code
Data Matrix
120x%120
Text
Settings
pitch [mil]: 62.0
315
Rotate [°]: 0.000 -
Positive Image
[¥] rRectangular Aperture
Qutput
[“]Top Layer
[]Bottom Layer
[[Jexcellon (Drill)

[“]Gerber (Insulation)
[]Add rubout region

8= Cancel oK
Size: 15501550 mil

The result of several inserted QR Codes with negative, positive and drill only images:
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R Preuc

Hle CAM CNC Setwp Tools Caic Lanquage
ppppp

SN ON=- I N B T

S8 Sp 3O wm
=B =B wl

I ¥ tnsulote: 10.00

¥ cunazs0

§ robouttooks: 1250, 2.5,
300,156,100 |

¥ dril ool 315

PhCHCE LSSE Pro V5,675 17495 L55E

2.33 DataMatrix

PhCNC LSSE allows to insert DataMatrix at the mouse position from the Pop-up menu (right mouse
click):

& Select/Clone/Move objects

! Add rubout region

! Delete all rubout regions

»
Q Zoom + PgUp
@, Zoom - PgDn
[ Panorame
»
% Registration pins & Thumbtacks 4
& + Hole C-39.4 mil
[T Breakout Tab ¥+ Custom hole ...

elhrough-Hole Pad C-39.4-350.0 mil
{®) Custom Round Through-Hole Pad ...
A Vector Text

4 Target ...

B2 0R code

A lot of options are available depending on the methodology of manufacturing, the pitch size and the
image size:

Positive DataMatrix with Gerber (engraving / insulation):
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| Type
(3)Data Matrix  (_)QR code

— | ~Data Matrix
) Format: B80x80 bl
Encoding: Text v
Settings

Pitch [mil]: 39.4
315
Rotate [°]: [0.000 |+
Positive Image
[“|Rectangular Aperture
Output
[“]Top Layer
[IBottom Layer
[JExcellon (Drill)
[“]Gerber (Insulation)
[Z]Add rubout region

B85 Ccancel oK

Size; 3152x3152 mil

The result of several inserted DataMatrix with negative, positive and drill only images and with format

80x80:

R4 PhONC
Fle CAM CNC Setup Tools Calc Language

.’ﬁ “Iirz @O (& 108%
B =B =B

¥ Insulate: 10.00

¥ cut:27.50

 rubout tooks: 1250, 62.5,
310,156,100

¥ deil ook 31.5

QBN E 4N o B

PHCNCE4 LSSE Pro v5.67.517495.LSSE

2.34 Pick & Place Helper

PhCNC LSSE can import Pick & Place assembly files in CSV or IPC-D-355 formats (automatically

detected by the software).

Here follows an example for project import with Pick & Place file:
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(] Order-19-APR-2021

Status Report Txt
Viewtloise_K60M_C64_R7.apr
Viewtioise_K60H_C64_R7.ORL
Viewioise_K60H_C64_R7.DRR
Viewlloise_KE0H_C64_R7.EXTREP
Viewlloise_K60M_C64_R7.G1

_PCB\Viewtiolse_

Aate/Tme

19-04-2021 14:32:53

& Design Rule Check - Viewiolse_KEOH_C 19-04-2021 14:22:05

€ Desion Rule Check - Viewtloise_K0H_C 19-04-2021 14:22:05

15-06-2021 09:10:46
15-06-2021 09:07:31
15-06-2021 09:07:42
15-06-2021 09:07:42
15-06-2021 09:07:31
15-06-2021 09:07:26

_K60\R7\Output v

PhCNC LSSE User's Manual

Page

Layers:
[+/] Bottom Overlay  BO Viewtioise_K60H_C64_R7.G8O
[[J70p [[]ottom [ %6, [) G Viewoise_K60H_C64_R7.GBP

[/ Bottom Solder

Mech

[T7op []sottom 7] pech [] + [ [ Viewtioise_K60H_C64_R7.GM1

108 of 133

Viewtlolse_K60M_C64_R7.62 15-06-2021 09:07:30
Viewtoise_K60H_C64_R7.GBL

Viewtloise_K6OH_C64_R7.GBO

15-06-2021 09:07:30
15-06-2021 09:07:31
Viewtioise_K60H_C64_R7.GBP 15-06-2021 09:0731
Viewlioise_K60H_C64_R7.GBS
Viewtioise_K60H_C64_R7.GKO
Viewtioise_K60M_C64_R7.GH1
Viewlioise_K60H_C64_R7.GH13

15-06-2021 090731
15-06-2021 09:07:31
15-06-2021 09:07:31
15-06-2021 09:07:31
Viewlioise_K60H_C64_R7.GH15 15-06-2021 09:07:31
Viewlioise_K60H_C64_R7.GPS 15-06-2021 09:07:30
Viewlioise_K60H_C64_R7.GPT 15-06-2021 09:07:30
ViewNoise_K60H_C64_R7.GTL 15062021 09:07:26
Viewlioise_K60H_C64_R7.GTO 15-06-2021 09:07:31

Viewtloise_K6OH_C64_R7.GTP 15-06-2021 09:07:31

RARRRRRRARARRRRREE RN

Viewliolse_K60H_C64_R7.GTS 15-06-2021 09:07:31

Viewlioise_K60H_C64_R7.LDP 15-06-2021 09:07:42

Viewtloise_K60H_C64_R7.REP 15-06-2021 09:07:31

e

Viewtloise_K60H_C64_R7.RUL 15-06:2021 09:07:31
15-06-2021 09:10:43

Viewtloise_K60H_C64_R7-macroAPR_{ 15-06-2021 09:07:31

ViewNloise_K60H_C64_R7.xds

@

Viewtioise_K6OM_C64_R7-RoundMoles- 15-06-2021 09:07:42
Viewtloise_K60H_C64_R7-SlotHoles-Plz 15-06-2021 09:07:42

CAD: Altium Designer
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A [/} Top older [ Viewnioise_X60H_C64_R7.GTS
11k8| AR [ATop [ Bottom ¥ B Viewtoise_K60H_C64_R7-RoundHoles-Plated.TXT
1SKB DRL [ Top [ | Bottom § B Viewdioise_K60M_C64_R7-Slotholes-Plated. TXT
3KB| DRR [ PAP W Pick Place for Viewtotse_KGOH_C64_R7.csv
1KB XTREP =
ke 61 Cliwmorx — [hierory [JEnable wizard
s3KE| G2
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b et = g‘; [ R IR
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ok GH1
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oK Lop
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ssks| xS
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15k8| TXT
oks| TXT
v Ay o fle: Default.mpf 3.959" x 3,959

1K

X0.2338, 10,7294

402333, dY0.7294, 00,7660 45,9384, V185277, d19.4%61 mm

When the project contains Pick & Place file, the button "Pick & Place" is visible (circled with red line on

the picture below

R{ Phene

When the "Pick&Place" button is Eressed, PhCNC LSSE shows the Pick & Place Heleer window:

R PRCNC

SR =M oR

1

CNC Setup Tools Cakc Language
2" 20
gl 20 &
=B wR

¥ Insulate: 6.00

=4

=

147%

¥t 2760
¥ Stencik 800+ 4.00mi

§f fubout tooks: 125.0,62.5,
310,156,6.0

| 17.3,20.0, 24.0, 256, 28,
¥ 205,300, 5,320,

350,354,

% e G
= (2188 Top Layer

4@ = =0 8

¥ insulate: 6.00

¥ cut27.60
¥ Stenct 8.00 + 4.00mil

B 4 % 5-5

72 | 4000251,

457, B1210845

4y-801527, 28177

fin}

S | in]

v

R EE e

v

Project

& e VTG

Defauttmpf

61410515077 614105150721
771-HC26000C125
BIW-9002-HC BIW-9002-HGIN
1000F

A76FXTR
C0805-S | 60pF COG
c1210 220F X7R
owos OW04 2mm
HORIX2 Header2
HORLX2H  Header 24
HORIXIH  Header 3H

HCI3164P-3C MCI3164P-36
QFNSOPSOOXS USE3300
Quartz_3.2mi 25HHz Quartz

or -
Totak 229

Comment [ ]Only Selected

Default.mpf PhCNCES Pro v5.675.17496 B4 MTCLE: B.0e-6/°C (Sodium Glass) *

From this screen you can select any component, then PhCNC LSSE will show you where it is located on
the PCB by making this component flashing.

If only one component is selected, the project will be
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moved on the screen and/or resized, so that the selected component becomes in the center. If several
components are selected, the project will be moved on the screen and/or resized, so that all the
selected components become visible.

Using Up or Down arrow you can select next/previous designator - it is very suitable for manual
component placing.

PhCNC LSSE works in similar way when you have a panel:

@ st O 8 1
SRl =R @

I ¥ Insulate: 6.00

CAM  CNC

Setup Took Cakc Languag

nguage
o0s% v @ [ o W 4 8 85 §oc ¥REG,
i !

¥ ar27.60
¥ stencit 8.00 + 4.00 mil

) rubout tooks: 126.0, 625,

31.0,156,60
17.3,20.0,24.0,25.6, 280,

¥ 295,30.0,31.0,315, 320,
35.0,35.4,39.4, 400, 545,

Bra 5% Sl O

5 (78 bottomtayer |~
-5 Viewtoise X601
Viewtoise_K601

HOI3164P-3 HCI31648-36
QFHSOPSO0XS USE3300
Quartz_3.2mi 25MHz Quartz
Ro8os. 1

RososH |0k -
nue:67 W29 Towak9ts ancs
Display

ll Sirootorot  Ficomment  Clonly selected

@ rowamngs | A605875, V16065 | LoBOSSTS, Ly-6209%, 0858984 | [n] s Defauienpf PhCNCE4 Pro v5675.17496.BM40i64  MTCLE: 8.0e6/°C (Sodium Glass)

From the Pick & Place window, you can select top or bottom layer. You can find component’s position
using its designator ...

video:
https://youtu.be/Lm5CEI7WxWc
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3. Setup =«

All adjustments needed to run PhCNC LSSE are located in the window below

— PRCNC™

PhCNC Pro v5.0.9.9319.A360x64 © 2007-2014 TELENET LTD.
PhCNC360 v1.1.3.038, PhACdrive v1.0.2.021, PhSTdrive v1,0.1.231
Last Release: Jul 15 2014 [RsPrDxf/dUdSecProTsMT]

G www accuratecne.com

G-code Model Name: Accurate 636
Product: PhCNC360
S/N: A360080
PhCNC360 firmware: v1.1.3.038
PhCNC360 time: 5hs4:10
PhCNC360 status: KA;CATS™ATC;ST1278;PhSTdrv;
PhCNC360 revision: RS
PCB Route, Drill, PhCNC360.dll Version:
Rubout, Cut & Stencil  PhCNC360.5ys Version: v
PhACdrive time: 5h57:03
PhACdrive status: SEC;|
PhaCdrive firmware: v1.0.2.021
g PhACdrive spindle/motor: Alfred Jager 33-1.26 W02 AC 170W/225W
PhsTdrive firmware: v1.0.1.231
Accurate 636 PhSTdrive X time: 5h53:03
PhsTdrive Y time: 5h52:29
PhSTdrive Z time: 5h52:18
€252DC: v1.0

0S: Windows 7 (x64) v6.1.7601 (Service Pack 1)

CPU : Intel(R) Core(TM) i7-3840QM CPU @ 2.80GHZ X8

‘M‘?

EINUEIETN  cpy 1d: Genuinelntel, Intelg4 Family 6 Model 58 Stepping 9

Admin rights: Yes {UAC:OFF, Level: default)
Physical memory: 24513 MB

Free physical memory: 19807 M8

Used memory: 19 %

system max
command: threads: 8 threads  |v

3.1 Depth Options Setup

ptions Machine

size % [in]: |11.30000
& [“]PhCNC Camera

Size ¥ [in]: 9.90000
i . video format; 40480 [
Display Settings size Z[in]: 1.75000

[Ipisabled depth control Resolution [stepsfin]: 10000.0000
PhCNC Power Management Options Kinematics
Disable Windows Sleep & Acceleration [sps2]: 360000 {0.09g)
[¥]Hibernate, when machine
works Start speed [sps]: 3000
G-code _ _
[“Ipisplay is Always On Max speed [sps]: 40000
[¥]Screensaver is Disabled
Disable Windows b o
[“IRestart/Shutdown & User Home position % [in]: -1.0350
Fres g
= Lo CiE e e Home position ¥ [in]; -0.1000
PCE Route, Drill, Tool change script Home position Z [in]: 0.0420
Rubout, Cut & Stencil -
4 (* Tool Change Begin *} L
o Home speed [sps]: 2200

Home traverse speed [sps]: 7000

mMo9
g GO4PO.5 Jog
(ATC) 30000

Jog speed [sps]:

GO0 20.1500
MOS

100
M03 500000 Model Name: Accurate 406 ATC
G4 P2 Product: PhCNC360
Mo7 5/M: A406057
(* Tool Change End *) PhCNC360 time: Dh03:38
PhCNC360 status: KA;CATS™ATCST1271;
PhCNC360 firmware: ¥1.1.2.202

PhCNC360 revision: RO4

PhCNC360.dIl Yersion: ¥1.3.6.121

PhCNC360.5ys Yersion: ¥1.3.6.121

PhACdrive time: 0h03:37

PhaACdrive status: SEC;

PhACdrive firmware: ¥1.0.1.152

PhACdrive spindle /motor: Alfred Jager 33-1.26
W02 AC 170W/225W

Sytem Information

Listed below are the settings for the depth limiter:

The “Depth Limiter” option changes the behavior of the machine for many of operations like “Insulation”
and “Rubout”. If you use “Peck” mode it also affects the “Cut” operation. This is due to the difference
between the machines. The default setting for "Depth Limiter” is checked. Standard models use closed
loop feedback to limit the depth and should have this option checked
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3.2 CNC process contrl settings

~|  RapidHeight [in]: 0.1500 || Default config
LS :
Display Settings Route Depth [in]: 0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 v Feed Rate [injm]: | 15.00 v
[Clpeck Route: 0.0200 Plunge Rate [in/m]: 40.00 o
Tool Penetration Depth [i]: 0.0030 ~
G PCE Rubout settings
G-code Rubout Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 v Feed Rate [injm]: | 15.00 v
[ClPeck Rubout 0.0200 Plunge Rate [in/m]: 40.00 o
Feon Tool Penetration Depth [i]: 0.0030 ~
= PCB Dril settings
[PCB Route, Drill, | Drill Depth [i1]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [r: 01500 |v Plunge Rate [nr]: 40.00 v
Clpeck dril 0.0200 Drill on Layer: Top Layer v
safe Mode Tool Penetration Depth [i]: 0.0800 ~
g G82DWELL[sec]: none V|
Accurate 636 PCE Cut settings
Cut Depth [in]: 0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [infm]: 7.50 ~
OPeck cut 0.0200 Plunge Rate [in/m]: 20.00 v
‘Tool Penetration Depth [in]: 0.0800 v
System Information ooy
Stencl Cut Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [infm]: 7.50 ~
OPeck cut 0.0200 Plunge Rate [in/m]: 20.00 v
stendl thidness [n]: 0.0060 vl ‘Tool Penetration Depth [in]: 0.0100 v

Important:

The parameters included in this table are used in creating the G-Code programs. Therefore, changes
made after you enter CNC mode will not be effective. In the latest revisions of PhCNC LSSE, the access
of “Setup” window is disabled in CNC mode.

The Profile box is used to select the profiles you create to store your settings. You can create many
different profiles for different materials and job conditions. This allows you to do fast and complete
settings changes. The current profile is always stored in your .PHJ file, so if you have to repeat your
project all tool and mode settings will be the same.

“Peck” options are used to machine nonferrous metals and some special plastics and laminates. They
are also very useful in drilling holes with an extremely high aspect ratio. For example you can drill 12
mil holes in a 120 mil brass work-piece. The drill penetrates 15 mils deeper at every cycle and goes up
out of the hole to clear the chips each time. It takes 8 cycles to do the hole, but this is a very high
achievement for drilling small holes in metal.

“Tool Penetration Depth” this parameter represents the default value for each operation. It will be used
if no other settings are made (as a tool setting or process/operation setting). These settings apply to all
tools except the "“V” type tools. Their default settings come from geometric calculations in the
“Insulation tool” window (CAM mode).

Drill option G82 - Dwell sets the time (in seconds) that the drill bit will remain in the maximum
penetration position before it is pulled up. By default this option is disabled.

Profie: Default.mpf v Rapdreght [l 0.1500 |v| Defouit config
E PCE Route settings
Display Settings Route Depth [in]: 0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [in/m]: | 15.00 ~
Oeck Route 0.0200 Plunge Rate [in/m]: 40.00 v
‘Tool Penetration Depth [in]: 0.0030 v
G PCE Rubout settings
G-code Rubout Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [in/m]: | 15.00 ~
OPeck Rubout 0.0200 Plunge Rate [in/m]: 40.00 v
Feon Todl Penetration Depth [in]: 0.0030 v
Ead PCB Drill settings
[PCB Route, Dril, | Drill Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Plunge Rate [infm]: 40.00 ~
Opeckdril 0.0200 Dril on Layer: Top Layer ]
Safe Mode ‘Tool Penetration Depth [in]: 0.0800 v
@
Accurate 636 PCE Cut settings
Cut Depth [in]: 0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [infm]: 7.50 ~
OPeck cut 0.0200 Plunge Rate [in/m]: 20.00 v
‘Tool Penetration Depth [in]: 0.0800 v
System Information ooy
Stencl Cut Depth [in]: |0.1000 ~ Spindee RPM [rprr]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [infm]: 7.50 ~
OPeck cut 0.0200 Plunge Rate [in/m]: 20.00 v
stendl thidness [n]: 0.0060 vl ‘Tool Penetration Depth [in]: 0.0100 v

If this option is selected it applies only for the use of drill bit. If a router bit is selected it is disabled
automatically.

Important:
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Parameters set in the CNC process control settings are used as “default” for the tools. If you have any
particular setting for any tool in the tool tables it will override the setting in this table.

3.3 G-Code post-processor and machine compatibility settings

PhCNC LSSE can generate G-Code for a wide range of CNC controllers. Before exporting G-Code for a
new machine, the post-processor settings should be checked and adjusted to match the requirements
of the target CNC controller.

These settings affect the syntax and behavior of the generated G-Code. Incorrect settings may result in
a program that cannot be interpreted correctly by the target CNC controller.

Once a suitable configuration has been established for a machine, these settings normally do not need
to be changed.

Important: The default settings are suitable for most standard CNC controllers and should normally
be left unchanged. Change the post-processor settings only when required for compatibility with the
target CNC controller. After changing these settings, inspect and simulate the generated G-Code before
running it on a machine.

y
T Setup X

Tool Change Commands

: MO5
. () Standard M06 T{ToolNumber} M6
. - S{SpindleSpeed}
Display Settings (O GRBL Manual Pause M03
G code Arc format
G @'GZ(G.?)KY RorG2(G3)XYI]
~
(JG2(G3)XY1]
| G-code |
G code
Modal X (coordinate) Modal G (G-code) Run time info
Al Modal Y (coordinate) Modal F (feedrate)
T

Modal Z (coordinate) [“]Indlude line numbers (N)

PCB Route, Drill, w
Rubout, Cut & Stencil Nstep: 1 G code units: inch v

Origin Point (Import Gerbers & DXF)
i } X [inch]: 0.00000 Y [inch]: 0.00000

PhCNC LSSE Extra Settings
["]Enable Cutouts History

System Information

3.3.1 Tool change commands

The Tool Change Commands setting determines how PhCNC LSSE generates tool-change operations.
Standard M06

This mode generates standard Tn M06 tool-change commands. It is suitable for CNC controllers that
support the standard M06 command, including Mach3 and LinuxCNC. Depending on the machine
configuration, MO6 may request a manual tool change or operate an automatic tool changer.

A typical tool-change sequence generated by PhCNC LSSE is:

GO z0.15000
MO5

T3 MO6
S60000

MO3
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PhCNC LSSE moves the Z axis to a safe position and stops the spindle before requesting the tool
change.

GRBL Manual Pause

This mode is intended primarily for classic GRBL controllers, where the standard M06 tool-change
command is not implemented. Instead of requesting an M06 tool change, PhCNC LSSE generates an
MO0 program pause so the operator can change the tool manually and then resume execution.

This mode can also be useful with other simple CNC controllers that support program pause but do not
provide a standard MO06 tool-change mechanism.

3.3.2 Arc format

PhCNC LSSE supports the two commonly used methods of describing circular interpolation with G02
and GO03.
G2(G3)XYRorG2(G3)XYIJ]
This setting allows arcs to be generated using either the radius parameter R or the arc-center offsets I
and J, as appropriate.
G2(G3)XYIJ
This setting forces circular interpolation to be generated using I and J center offsets.
Example:
G02 X1.2500 Y0.7500 I0.1250 J0.0000

The appropriate setting depends on the CNC controller. If there is any uncertainty, the I/J format is
generally preferable because it explicitly defines the arc center.

PhCNC LSSE divides circular motion into quadrant-safe arc segments where required. This improves
compatibility with controllers that impose restrictions on arcs crossing quadrant boundaries.
Important: The default G-Code header contains G91.1, which specifies incremental I/] arc-center
coordinates. If the header is modified, make sure that the arc-center mode expected by the CNC
controller remains consistent with the generated G-Code.

3.3.3 Modal G-Code output

PhCNC LSSE can generate coordinates and other G-Code words in modal form. The available modal
selections include X, Y and Z coordinates, the G command and feed rate F.

When a parameter is modal, PhCNC LSSE writes it only when its value changes.

For example:

G01 X1.0000 Y1.0000 F10.0
X1.5000
X2.0000
Y1.5000

is equivalent to:

G01 X1.0000 Y1.0000 F10.0
G01 X1.5000 Y1.0000 F10.0
GOl X2.0000 Y1.0000 F10.0
GOl X2.0000 Y1.5000 F10.0

Important: It is strongly recommended to keep all available modal options enabled. Modal output
produces significantly smaller G-Code files and makes the programs easier for a human operator to
read and inspect. Disable modal output only if it is required for compatibility with a particular CNC
controller.

3.3.4 G-Code units and line numbering

G-Code units
The G-Code units setting determines the units used in the generated G-Code:

e inch - generates G20;

e mm - generates G21.
Normally, this setting automatically follows the measurement units currently selected by the user in
CAM mode. If the user works in millimeters, G21 is selected when the G-Code setup window is opened.
If the user works in inches, G20 is selected.
The user can override this selection temporarily. For example, while working in millimeters in CAM
mode, the G-Code output can be changed manually from G21 to G20. This override does not change
the CAM measurement-unit setting.
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The next time the G-Code setup window is opened, the G-Code units are initialized again from the
current CAM units:

CAM mode = mm -> default G-Code units

= G21
CAM mode = inch -> default G-Code units

G20

This behavior allows the G-Code output units to be changed for an individual case without changing the
user's normal CAM working units.

Line numbers (N)

When Include line numbers (N) is enabled, generated G-Code blocks are prefixed with sequence
numbers. The N step parameter defines the increment between consecutive line numbers.

Example with N step = 10:

N10 ...
N20 ...
N30 ...

Line numbers are not required by most modern controllers, but may improve readability and may be
required by some CNC systems.

3.3.5 G-Code coordinate offset

The X and Y fields in the Origin Point (Import Gerbers & DXF) group define a coordinate offset that is
added to all X and Y coordinates when the G-Code programs are generated.
For example, with:

X offset 10.0 mm
Y offset 20.0 mm

a point that would normally be generated as:
X5.0 Y8.0

will be generated as:
X15.0 Y28.0

The geometry of the PhCNC LSSE project itself is not modified. The offset is applied only to the
coordinates written to the generated G-Code programs.

This option can be useful when the coordinate origin expected by the target CNC machine differs from
the coordinate origin used when preparing the project in PhCNC LSSE.

The X/Y offset is stored in the PhCNC LSSE INI configuration and remains active until it is changed or
reset by the user.

Important: Normally both offsets should be set to zero. A non-zero offset affects all generated
machining programs and should therefore be used intentionally.

3.3.6 CNC simulator options

Some options located on the G-Code setup page do not modify the generated G-Code. They control
only the behavior of the integrated CNC simulator.

Run time info

When enabled, selecting a G-Code program in the CNC simulator displays a small information window
with the estimated program execution time. The estimate is calculated using the current simulator
settings, including machine acceleration and maximum movement speed.

Enable Cutouts History

When this option is enabled, executing a board cutout program in the CNC simulator adds the resulting
cutout contour to the cutout history. Previously machined contours are displayed as dashed outlines on
the machine working area.

This is particularly useful when a partially used workpiece remains on the CNC machine. The operator
can see the areas already used by previous jobs and position new PCB projects in the remaining free
areas. This can reduce material waste and setup time.

3.3.7 G-Code header and footer

PhCNC LSSE allows user-defined G-Code commands to be inserted automatically at the beginning and
at the end of every generated G-Code program. These fields are located in Setup -> PhCNC LSSE.
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:
T Setup X

Machine working area

E Size X: 11.2000 v Size Y: 9.9000 v Size Z: 1.0000 A
Display Settings Options
[IDepth Limiter
G PhCNC Power Management Options
Disab!e Windows Sleep & Hibernate, when [#|Display is Always On
G-code machine works

Drsable Windows Restart/Shutdown & User

7 R
Logoff, when machine works []Screensaver is Disabled

G code header & footer

AL
B Header: Reset
PCB Route, Drill, G17 G94 G48 G49 GBO G91.1 [~
Rubout, Cut & Stencil
5] Footer: Reset
[ PhCNC LSSE He9 -
Hes
Me2

System Information

Header
The Header is inserted before the machining commands of every generated program. The default
header is:

G17 G94 G40 G49 G80 G91.1

The default commands place the CNC controller into a known initial state before machining begins:
e G17 - XY working plane;
* G94 - feed rate in units per minute;
e G40 - cancel cutter-radius compensation;
* G49 - cancel tool-length compensation;
* G8O - cancel active canned cycles;
¢ G91.1 - incremental 1I/J arc-center coordinates.
Footer
The Footer is appended after the machining commands. The default footer is:

M09
MO5
MO02

These commands turn off auxiliary/coolant output where applicable, stop the spindle and terminate the
program.
Important: For most CNC controllers, the default Header and Footer should be suitable and should
not be modified unless required by the target controller. The Reset buttons restore the default Header
or Footer.

3.4 Display settings

A proper setting of screen resolution will allow you to have the actual size of objects displayed when
the zoom is at 100%.

PhCNC LSSE has 7 built in skins, you are able to change them in this window.
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Scres n [dol: 127.3 17.3in 1920x1080 Wide FullHD v
g\ Current Skin: | icrosoft Office 2007 v
Color Map
1 0isplay <ctting} Profie: |Defalt.mpf | | Defauit colors

Deskiop [l celack [+ Object [ chwhite [
cerber Top [l dElue g1 Gerber Top Flash | [l cislue v
G Gerber Bottom  [Jl] dR=d | Gerber Bottom Flash  [Jl] cR=d v
Ccode Traverse aray dsitver v Feedgray | [l cTeal v
Feedarc [l dMaroon [+ Feedarcgray [l dPurple [V
spinde [l celue v Border dsiver v
Rubout selection | [l cBlue £l Selection rectangle |[ll cRed |

Fal g
= Tool path 1 |[l] dLime v Toolpath 2 [l cRed v
PCB Route, Drill, Tool path 3 |l cdFuchsa v Contour 1| [[] dskyBlue  [v
Rubout, Cut & Stencil contour 2 | [l dvavy v contour 3 |l dVarcon [+
Contour 4 | [[] dMoneyGre: | Contour 5 dSilver v
Mechanical selected | [l Custom... | Mechanical inside |[] Custom... [+]
va Mechanical outside |[] Custom... [ Gerber vector [ daqua v
Accurate 636 Palygon fil | [ dLime g1 Non polygen fil [l cFuchsia |
Tool path Top [ cllime 4 Tool path Bottom | [ claqua v
Tool path top 2 | [l] dRed | Tool path bottom 2 | [l cBlue v
Toolpath 4 [l dGresn (v Toolpath 5 |l cMaroon [+
oril [ dvellow [ Oril point | [l dGreen v
System Information Traverse | [l cBlue v Feed [l cRed ~
Rubout Top from |[[] Custom... [+ Rubout Top to | [l clLime v
Rubout Bottom from |l Custom... [% Rubout Bottom to | [T ciskyBiue [+
Countersink [T custom... [ wiarning [l custom... [¥
®0Top [l Custom... || 1PD Bottom | [ Custom. v

You can change the colors for drawing of the objects on the screen, as well as create different color
schemes called profiles. You can select a profile by entering the name of the profile in the profile box or
selecting it from the drop-down list.

Example:
If you want flash apertures to be in a different color:
e Select a different color from the "Gerber Top Flash" drop down list that is different than the
"Gerber Top" color.
e Select a different color from the "Gerber Bottom Flash" drop down list that is different than the
"Gerber Bottom" color.

Deskiop [chwhite | object [Jowhie [
W o= v Gerber Top Flash [l Custom... [ ]
ottom [ cRed | Gerber Bottom Flash [l Custom... v

fin

/illl

Important:
In this manual white is the color we used for the Desktop & Background of screen shots for the

purpose of saving ink/toner when it is printed. By default, the color of Desktop & Background is black in
the actual program.
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3.5 Multithreading & PhCNC LSSE64

PhCNC LSSE does extraordinary volume of calculations during the detrermination of tool paths in
Insulation, Rubout, Remove spikes (IPD), Forced Insulation,

Beginnig v4.4+, all calculations are optimised for multithread execution. This creates conditions to
reduce calculation duration by 2 to 8 times (depend of the hardware in use).

When a paralel processing is in use, PACNC LSSE will need larger size of RAM. This problem does not
exist in PhACNC64 LSSE - the 64 bit version of PhACNC LSSE. This version is designed to run under
x64 OS (Vista/Win7/8/8.1) and is capable to address more than 4GB of RAM.

PhCNC64 LSSE is fully identical to PhACNC LSSE. The 64 bit version simply is capable of full utilization
of the capabilities of the new x64 OSs.

PhCNC64 LSSE and PhCNC LSSE can be installed on the same computer, but only one can be run at
a time.

Ther is an option for manual setting of the maximum number of paralel threads in the Setup Window.

PhCNC Pro v5.0. A 20 14 L I
PhCNE360 v1.1. 3n35 PhiCdrive v1.0.2.021, PhSTdrive v1.0.1.2
Last Relea: JHEZUH[RPDWdUdSPTVW]
www.accurat

G

G-code Model Name: Accurate 636
Product: PhCNC360
S/N: A360080
PhCNC360 firmware: v1.1.3.038
. PhCNC360 time: Sh54:10
= PhCNC360 status: KA;CATS™;ATC;ST1278;PhSTdrv;
PhCNC360 r

PCB Route, Drill,
Rubout, Cut & Stencil

n: v
5h57:03
s: SEC;

.2.021

Alfred Jager 33-1.26 W02 AC 170VV/225W
.1.231

e: 5h53:03
: 5h52:29
t\me. 5h52:18
:v1.0

0S: Windous 7 (x64) v6.1.7601 (Service Pack 1)

CPU : Intel(R) Core(TM) i7-3840QM CPU @ 2.80GHz x8

1 Intel, Intel64 Family 6 Model 58 Stepping 9
Admin s {UAC:OFF, Level: default}
Phy 24513 MB

By default the maximum number of parallel threads is equal to the number of logical cores in the CPU(s)
of the computer in use.
PhCNC LSSE will utilize the maximum number of parallel threads when it is posible or needed.
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4. CNC mode

In CNC mode you will be able to produce the boards with your design, as edited in CAM mode. To enter
CNC mode, click on the & =c  button.

Important:
PhCNC LSSE will reject your request to enter the CNC mode if a machine is not connected to the
computer or not powered up.

Below is an example of CAM mode

CAM CNC Setup Tools Calc Language

S Sif) ®¢ & v YQE W BN E 4SS $oc WE p—

B =B 28
¥ Insulate: 7.70, 10.00

¥ cut: s5.00

y rubout tools: 125.0, 625,
313,156,100, 7.7

20.0(421.7), 32.0(d31.3),
59.0(r55.0), 103.0(r55.0),

52

E-[]28 Top Layer
=% 1a9ar2_o.gt
[ orilldrl
Bottom Layer
MILLgm1
1494r2_0.gbl

[obj[1]: MILLgm1]
tool path: %.23 %s

duration: ~1.75 min (F10.0 infm)
[ob[2]: "1494r2_0.q17

total area in3]: 15.563
size [in]: 4.768 x 3,475 T T

[ABNSRES 405282, Y985433 | ch.95282, dy-369566, 617067  1000dpi [in] Default_Slow_Drill.mp: PhCNC Pro v5.09.9319.A360:64  MTCLE: 13.5e-6/°C (FR4) ©

Below is the same project in CNC mod

Fle CAM CNC Sctup Tools Calc Language

T to & % M Ew B E 4SS5 8 o] ou ™ = o
dmyx- 20000 | Xemp 3 Program: gntire (Top)* [V

3 2- RUN (60) stop
1um 0001 0.01 0.5 | 10 )¢

X -1.00000 Tool: T0,THo>
Y 4.00000 rou: 0 X1 e
Z 1.26059 rem: 0 = o7

Home X L& Open
Home XY

Home v
Home 7 o| [v=0| [z=0 []2 Drill (Top)
ome x=0| [v=0/ [z=c

spinde
¥ spindieon ¥ Ef’m &

orpm 0 0000 rpm

Feed Rate Overide
+15% 0.0% -25%

Yo ey

Park

SEIER Emergency Stop

Clear TTY

q »
Power: 000W I 0.00A
Lt -3.0pm Board: 32.5°C
Stats:  PWMOR
[nim]
[A]
FrFo: { b [ @

[ PERRGER  )7.58222, Y3.38449 | 58222, dy-10.16550, d1268178  1000dpi [in] Default_Slow_Drill.mp PhCNC Pro v5.0.99310.A360:64  MTCLE: 13.5-6/°C (FR4) @ 2897°C
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On the left side of your screen are all the manual controls, and on the right side are all the program
execution controls.

Every time PhCNC LSSE is started, the first transition to CNC mode will put the machine in the
Emergency Stop condition.

To proceed further you must click on the @ button.

The next window will ask you to Home the machine. The Initial Home procedure is essential and
must be executed. To continue left click on the yes button.

o
o Accurate 360 not Homed!

would you like to home the machine? Emergency
Stop

Yes No

Now the machine will move the Z axis first until it reaches the upper limit switch then it will move the X
& Y axes until they reach their home switches.

The next window will prompt you to warm up the spindle. PhCNC LSSE keeps track of spindle usage
and will issue this prompt depending on the settings specified in this window. It is recommended to
accept and push the Start button. This will prolong the life of your spindle.

Duration of the warm up {sec.): v

spindle speed for warm up [rom]: 10000 v

Remaining time till the end of
the pracedure: S

After this procedure the window above will close automatically.
If you select Cancel, this prompt will appear again when you start any of the G-Code programs.

4.1 Manual controls

4.1.1 Spindle/camera positioning using Jog buttons or mouse

Pressing the arrow buttons shown below allows movements of all three axes using the

- — .+ 1= specified step shown in the center box. One step is executed with every mouse click. If

|* m|:: you hold down any of the buttons for more than 1 sec., the respective axis will move
constantly until you release the button.

Another convenient option to move the machine head to certain coordinates is to use the “Chase

Mouse (Spindle mode)” by pressing the “** toggle button (alternative action button- ON/OFF).
Point the mouse to the desired position and right-click. The machine will position to this point using its
traverse speed.

Important note:
In order to improve operator safety “"Chase Mouse” functions (*Spindle” or “Camera” mode) will require
the “Ctrl” button on the keyboard to be activated (pushed) during the command. When you select

"Chase Mouse (Spindle mode)" and push the control key, the cursor will look like this #E. Right clicking
with the mouse will bring the spindle to the position of the cursor. Using the status bar (described
earlier in this manual) and the powerful zoom (up to 20000%) you may position your work with the
accuracy of 0.000039 inch (1um).

The information fields below show current spindle coordinates for all three axes, current tool, spindle
ix 00000 wew  SPeed in RPM setting and the actual RPM.

Y 0.0000 rem: o
Z 0.0000 rem:o0oOff
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4.1.2 Home X &Y

Home:

The buttons ' ™™, wmex |, and | v are for homing the X & Y axes.

4.1.3 Home 2

This button starts the "Home Z” process. To execute Home Z, you have to place (manually) the milling
head over your work piece and click on "Home Z”. During the process the milling head will lower until it
touches the material and will go back to calibration station. It will touch the calibration station surface
(precisely known height).

Then it will update your “stack”* height. After successful execution the PhCNC LSSE will record your
new “stack” height. In every future tool tip calibration PhCNC LSSE will correct the Z coordinates so
that the tool tip will touch the material at Z=0.

* “stack” means - the thickness of your backing material + the thickness of your work piece.

Important:

You will need to repeat “Home Z” procedure only if you change the thickness of the stack e.g. change
the thickness of backing material or the thickness of your board material (work piece). The
determination of the surface of material is designed to allow the machine to work in proper conditions
but is not related to tool penetration accuracy.

PhCNC LSSE v5.0 and above executes the Home Z procedure automatically at first start of the program
using "Run GO" button. In this case the stack height are calculated based on first coordinate due for
machining in your project.

4.1.4 “X=0","Y=0, “"Z=0" Buttons

Buttons *=*, =, and #* allow you to move the coordinate system origin to the current spindle position.
You may use them separately or in any combination. The usage is not recommended because it will

change your tool change position. They are designed for tests and maintenance functions. Normally
they are disabled.

4.1.5 Spindle & Vacuum control
The block below is for manual spindle and vacuum control:

During the execution of a G-Code program, it takes control of the spindle and vacuum.

Button ' #=~ea (alternative action button - ON/OFF) turns the spindle motor on and off.
You may adjust the spindle RPM using the slide bar located in this block.

Button ‘¢ & starts the Spindle warm up procedure.

Important:
Spindle must not be started without a tool mounted in the collet.

& Button manually turns on and off your vacuum system.
If a G-Code program is running it takes control of the vacuum system.

4.1.6 Feed Rate Override
The slide bar shown below can change the feed rate from +15% to -25% during G-Code execution.

Feed Rate Overide

+15%  0.0%
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4.1.7 Emergency Stop
meeson | 1 NIS button stops the machine immediately and unconditionally.

Important:

Homing procedure is needed after using this button!

The machines maintain the coordinates after Emergency Stop.

The Homing procedure will be offered as a prompt, but you may skip it.

4.1.8 Pause

oo
ﬂﬂﬂﬂﬂ This button is Pause/Continue. It stops and resumes the machine operations. If you push pause
the machine will not execute any commands - manual or program controlled, until you push continue.

4.1.9 Park

= This button moves the machine head to the corner opposite to the machine zero. It is designed to

provide access to the work piece and the tool magazine in ATC models.

4.2 Program execution in CNC mode

When you enter CNC mode, PhCNC LSSE generates all necessary programs to produce your board(s),
based on data entered in CAM mode.
In the field “Program” (shown below) are listed all programs. Based on the last example we have:
e “Insulation (Top Layer)”
“Drill (Top Layer)”
“Rubout (Top Layer)”
“Insulation (Bottom Layer)”
“Rubout (Bottom Layer)”
“Cut (Bottom Layer)”

The first 3 programs must be executed on the top layer and the last 3 on the bottom Layer, i.e. after
you flip the board. PhCNC LSSE has generated these 6 programs:

The operator sets the order of execution as desired.
Note that the cutout must be the last!

Shown below are the tool paths of each program:
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“Insulation (Top Layer)"”:

CAM CNC Setup Tooks Calc

v . Q

1pm | 0.001 nm‘ul‘ 0.5 10

X -1.00000 Tool: T0,THO2

Y 4.00000 rem: 0

Z 1.26063 rrm: 0
Home X

Home XY
Home Y

Spinde
§ spindleon  § E“f'”

Language

930%

v & B ol B

4 5 B3 S e o Caner
[ —)

PhCNC LSSE User's Manual

Page 122 of 133

¥ Tool
‘b Change

| Program: Tnsulation (Top) |

RUN (GO}

Emergency Stop
Clear TTY

0rpm o 60000 rpm
Feed Rate Overide
+15% 0.0% 25%
B |~ e
eIV R RS /
Pause

1

Default_Slow_Drill.mp’ PhCNC Pro v5.09.9319.A360x64

FIFO: [|

X313649, V522272 | ch313649, dy-8.32728, d8.89838  1000dpi [in] MTCLE: 13.5e-6/°C (FR4) @ 29.13°C

(! Zwamings |

Power: 0.00W L 0.00A
Ls: -3.0pm Board: 32.9°C
Status: PWIM:OF
[im]
[A]

“Drill (Top Layer)":

e CAM CNC Setup Took Calc Language
o7 v e Y A YATC
Ty 1tz &[0 ¥ & M ¥l B A B BB S e | controlpanel oa
4= 0000 | Xemp / - — ——

T A4
1pm 0,001 0.01 [0.1] 0.5 10

X -1.00000 Tool: T0,THO2
Y 4.00000 rem: o
Z 1.26063 rem: 0

Home X
Home XY
Home ¥
Spinde
¥ soindleon ¥ [ 47
Orpm [ 60000 rpm
Feed Rate Overide
+15% 0.0% -25%
Park
JEiEE Emergency Stop
Clear TTY
LS Z+: 1.27563"
LS X: -1.03500

= -1.30008"

| Program: Drill (Top) &1

Y Tool
‘I~ Change

RUN (G0}

FIFO:

l _I-_

MTCLE: 13.5e-6/°C (FR4) @ 29.13°C

{
[ ENEOGE 300173, V5.7965 | ci3.00173, dy-837036, 892310 1000dpi fin]

Default_Slow_Drill.mp PhCNC Pro v5.0.9.9319.A360x64

Power:
Ls:
Status:

000W I 0.00A

-3.0pm Board: 33.0°C
PWH:Off

[m]

Al

@

“Rubout (Top Layer)”:
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e CAM CNC Sciup Tools Cale Language

4y & 930% M & B o Bl oa th:!m
4= 10000 — ) —_— _ b %-Pmrﬂm Rubout (Top) [+

+v-
1pm 0.001 0.01
X -1.00000 Tool: T0,THD2
Y 4.00000 rem: o
Z 1.26063 rem: 0

Home X

Home XY
Home Y

Spindle

¥ spindleon § ;jf”“ &

arpm o 60000 rpm

Feed Rate Overide

+15% 0.0% -25%
P £+
Park G+t
SELE Emergency Stop

Clear TTY

LS Z+: 1.27563"
LS X: -1.83500"
LS ¥: -1.30008"

{ [»
Power: 0.00W I 0.00A

Ls: -3.0pm Board: 33.0°C
Status: PWHM:OFf

[m]

[A]

FrFo: |

{
[ BEERGE  %295236, V515850 | cb2.05236, dy-8.30148, d8.89569  1000dpi [in] Default_Slow_Drill.mp PhCNC Prov5.098319.A360x64  MTCLE: 13.5e-6/°C (FR4) @ 29.13°C

“Insulation (Bottom Layer)” - insulation:

e CAM CNC Setup Tools Calc Language
1 4o & PO E AN [BFaR=TN LI om G e
4mE- 10000 | Kemp = == Program: Tnsulation (Bottor ¥
TP 3
1pm | 0.001 0.01

X -1.00000 Tool: T0,THO2
Y 4.00000 rem: 0
Z 1.26063 rrm: 0

Home X

RUN (GO}

Home XY
Home Y

Spindie

§ spindleon  § ;‘f'” &

orpm 0 60000 1P

Feed Rate Overide
+15% 0.0% -25%

B G Geb

Park
Pause Emergency Stop
Clear TTY
LS Z+: 1.27563"
LS X: -1.83508"
LS ¥: -1.30008"
q D
Poner:  0.00W L 0.00A
Lss  -3.0um Board: 33.0°C
status: PWILOFF
[im]
L] Il
FrFo: || { b <

[ ESRGR 1273359, V497268 | 273359, dy-8.57730, d9.00237 | 1000dpi [in] Default_Slow_Drill.mp’ PhCNC Prov5.09.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 29.13°C

“"Rubout (Bottom Layer)":
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AN g B0 V& E BN 4
4mx- 0000 | Kemp
T =

1um | 0001 0.01 0.5 || 10
X -1.00000 Tool: T0,THD2
Y 4.00000 rem: o
Z 1.26063 rem: 0

Home X
Home XY
Home ¥
Home Z x=0|[v=0| [z=0
Spindle

¥ spindleon § ;jf”“ &
orpm 0 60000 rpm

Feed Rate Overide
+15% 0.0% -25%

B e et

Park

SELE Emergency Stop.

Clear TTY |

LS Z+: 1.27563"
LS X: -1.83500"
LS ¥: -1.30008"

TATC
Control Panel
I —

PhCNC LSSE User's Manual

]

©x2.81890, dy-8.34080, d8.80425  1000dpi [in]

FIFO! {
||L [V BT  *25189, V5.20021

Default_Slow_Drill.mp PhCNC Prov5.098319.A360x64  MTCLE: 13.5e-6/°C (FR4) @ 29.13°C
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Tool
Change 6
== Program: Rubout (Bottom) [

RUN (60) Stop

Power: 0.00W I 0.00A
-3.0pm Board: 33.0°C

“Cut (Bottom Layer)":

Fle CAM CNC Sctup Tools Calc Language

¥ S 183%
L 1tz
4mx- 10000 Kemp
TP 3
1pm 0.001 0.01 0.5 10

X -1.00000 Tool: T0,THO2
Y 4.00000 rem: 0
Z 1.26063 reu: 0

Home X
Home XY
Home Y
Home Z x=0| v=0||z=0
Spindie

§ spindleon  § ;‘f'” &

orpm o 60000 rpm
Feed Rate Overide
+15% 0.0% -25%
@ |~ o
park || & 8| Q +¥
Pause Emergancy Stop

Clear TTY
LS Z+: 1.27563" |
LS X: -1.03500"
LS ¥: -1.30008"

fro: [ [
|IL [ ESRGE  377737.Y5.58177 | 377737, dy-796823, d8.81823 | 1000dpi [in]

Default_Slow_Drill.mp’ PhCNC Pro v5.09.9319.A360x64  MTCLE: 13.5¢-6/°C (FR4) @ 29.13°C

su” i O

Program: Cut (Bottom) |

RUN (GO0) stop

q | 0
Power:  0.00W I: 0.00A
Ls: -3.0pm Board: 33.0°C
Status: PWHM:Off

[im]

[A]

If during the import in CAM mode, you have layers declared as a stencil for solder paste (usually only
on the top layer) these additional machining programs will appear - “Stencil (Top Layer)” and “Stencil
(Bottom Layer)” (if any).
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File CAM CNC Sciup Tools Calc Language

4 1o Qmew M@ @ A BN E 4SS50 ot eu” L. Os
iyl o sk L= Program: stencil (Top) [V
v s RUN (G0)
1um | 0001 0.01 0.5 .10, DI
X -1.00000 Tool: T0,THD2 - -
Y 4.00000 rem: 0 Sé 5
Z 1.26063 rem: 0 Q@ - ==
Home X {
Home XY
Home ¥ -

Spindle

\iarm

i ]
orpm 0 50000 rpm
Feed Rate Overide
+15% 0.0% -25%
k| @ B G Y
Pause

Emergency Stop
Clear TTY

b

LS Z+: 1.27563"
LS X: -1.83500"
LS ¥: -1.30008"

q [
Power: 0.00W I: 0.00A
Ls: -3.0pm Board: 33.2°C
Status: PWM:Off
I_ e
- [A]
[ @

{
@ nowarrings

FrFo: |

X708751, V5.05740 k709751, dy-8.49259, d11.06791  1000dpi [i LS Superfastmpf  PhCNC Prov5.099319.A360x64  MTCLE: 13.5e-6/°C (FRY) @ 29.13°C

4.2.1 Control buttons for G-Code programs execution

4.2.1.1 Tool Changes
During program execution, PhCNC LSSE will ask you to insert the necessary tool for each segment of

the program. When you are ready, confirm with the OK button:

PhCNC -> Change Tool!

®

Emergency
Stop:

Please, replace the tool with TO

( 0.0150 Insulate "v" 90° V_90 )

oK

Button ' & will allow you to initiate a tool change procedure at any time. If a program is in progress,
it will be interrupted. The spindle will go to the tool change position and the window above will appear.
After tool change is completed, you have to calibrate the tool if your machine does not have automatic
calibration or computer assisted calibration. Confirm with the OK button if the machine has automatic
tool calibration or computer assisted calibration it will go through this process first then the spindle will
go back to the position, where it was before the interruption and the program execution resumes from
that point. Tool change windows contain tool size information that was entered for that tool.

4.2.1.2 rwe)

Starts the execution of the selected G-Code program.

Important:
PhCNC LSSE does a single "Home Z" at first start of program after it is activated. (see Home Z)

Stop

4.2.1.3
Stops the execution of the active G-Code program.

4.2.1.4 MDI
MDI is a command line for manual execution of G-Codes. If you use GO, G1, G2, G3, or other
commands that require feed rate a feed rate value must be entered. Without it, the command will be

ignored!

MDI:
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During the execution of a G-Code program the MDI line is not functional.

Examples of MDI usage:
GO X0 Y4.950
Gl X7.5 Y4.950 F15

Important:
Execution of G/M commands from MDI line and G code programs generated by outside applications
require high level of the operator experience. The results of the execution are in full responsibility of
the operator.

4214 ©O=%

This button activates “Scroll In View” screen mode. When active, “Scroll In View” keeps the spindle
position visible by scrolling the window. This mode will be canceled automatically if the operator scrolls
using the mouse.

Shown below is an active “Scroll In View"” mode:

1= PheNC [E=EE )|
Fle CAM CNC Sctup Tools Calc Language
1 go B[ Y QA BN E A S B3 (S0 i ea i [Ta
4mx- 10000 Xemp ‘ | Program:  Entire (Top)* v
Jv- 2 RUN (G0)
1pm 0.001 0.01 U‘l‘ 0.5 10 MDI:
X 7.32642 Tool: T0,THD2 Gﬂ‘ m H‘
Y 5.17185 rem: 0
Z 1.26063 row: o oA Sl Ca
(& Open &
pome Home X P ¢
Home ¥

[w]2 Drill (Top)
Home Z

Spinde
§ spindleon ¥ L;’;‘”“ ‘7
orpm 0 50000 rpm

Feed Rate Overide

+15% 0.0% -25%

B §ew -;‘...g|

Park -

SELE Emergency Stop
Clear TTY
LS Z+z 1.27563"

LS X: -1.83500"
LS ¥: -1.30008"

Poner:  0.00W I 0.00A
L -2.0pm Board: 33.2°C
Status PWILOff

[m]
= [A]
FIFO! { } i
G nowernings | ¥7.38663, V513177 | dx7.38663, dy-8.41825, 1119951 | 1000dpi [in] LS SuperFastmpf | PhCNC Prov5.09.9319.A360:64  MTCLE: 13.5e-6/°C (FR4) @ 2913°C

4.2.2 Drawing control buttons in CNC mode

CEXEea
Cocaca
w ca

4.2.2.1 8

This button shows/hides accumulated RAW information generated during the spindle movements.

Red lines indicate negative Z coordinates (tool movements penetrated into the work piece), blue ones -
positive or zero (usually movements above the surface of work piece).

4.2.2.2 1
This button clears accumulated RAW information.

4.2.2.3 =
This button stops the drawing of the selected G-Code program, at the current cursor position.
Consequently, you can match the position of the cursor with the line of code in the text field on the
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right in order to be able to run the program to or from this point. You will need to switch the &=l
Gerber hide/Show button to hide so you can see the G-Code drawing on the screen.

In the example below, the cursor is located at line N1233 and the screen shows all tool paths made up
to the execution of this line of code. You can move the cursor to different lines using Up, Down, Page
Up, Page Down or the mouse. The drawing on the screen will be updated immediately. This option
helps to determine the function of each line in a G-Code program.

o=
Ele CAM CNC Setup Tools Calc Language
= | ®aTC
T go (S MRS (BN 4 B2 | B G| contpn Banet em” [ O%
myx- 10000 | Xemp == Program: Entire (Top)* bl
$v- 4z RUN (G0)

ipm 0.001 0.01 ‘ni" 0.5 10 MDI:

X 7.32642 Took: T0,TH02 ——— cH o=
T ~ | S50t
Home X Q O Q @ Iioue;l

Home XY .

[s]2 prill (Top)

Home Y

Home Z

spindle [:;jiE%[:
. Warm
¥ sondicon || ¥ ] & NI4935X7.61747 Y4.21690 [~
- N14336 6317,61025 ¥4.22015
u 5 N14837 117,042 ¥4, 22011
0rpm 0 50000 rpm s o

14938 X7,36537 Y4.45893
N14939 X7,36530 Y4.70473
14840 X7.36527 Y4.70487
N14841 Y4,73576
N14942 X7,34617
114843 470487
N14844 X7,39614 Y4.70473
14945 G0 Z0, 15000
N14546 X7.32646
14947 612-0, 10000

14948 X7,32638 Y4.70357
N14345 X7.32646 V4.43572
14950 X7,32641 Y4,43529
N14951 G3X7.32922 14,42769
N14952 G1X7.47851 Y4.27860
14953 X7,47863 Y4.26865
14954 X7,46560

N14355 74.20435
LS Z+: 1.27563"

N14956 X7.47663
LS X: -1.03500" N14957 X7,47667 Y4.16172
LS v: -1.30868" N14958 X7.47662 Y4.16121
14950 G3X7.45080 Y4, 15085
N14960 G1X7,49161 Y4, 13991
N14961%7.49163 Y4.13315
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[Nm]
[a1

4.2.2.4 .=

This button disables the &1 button and draws all tool paths generated by the entire G-Code. No matter
where the cursor is.

4.2.2,5 5

This button is used to recompile the G-Code and update the screen if changes were made by the
operator. This option is only intended to allow viewing the changes.

When you use =@ , PhCNC LSSE automatically recompiles the G-Code.

4.2.2,6 o=

Show/Hide button for Gerber information from CAM mode. When its background is orange all drawing
control buttons from CAM mode are available. Switching this button to hide is necessary to see the G-
Code drawing on the screen.

Shown below is a completed Top Layer insulation program the == button is set to show allowing the
Gerber information to be visible:
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Same image with the

button switched to hide which leaves the tool paths visible:
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4.2.3 G-Code editor menu

Goto Last Line  Gtrl+End

Ctrl+F

This menu is available by right clicking inside the text window to the right. You can perform the
following operations from this menu:

Copy: this is the standard copy function used in most text editors and windows programs.

Paste: this is the standard paste function used in most text editors and windows programs.

Cut: this is the standard cut function used in most text editors and windows programs.

Del: this is the standard Delete function used in most text editors and windows programs.

Select All: This function selects all the G-Code at once.

Run from Cursor: This function starts the machining process from the selected line.

Run to Cursor: This function starts machining from the beginning to the selected line.

Compile G-Code: This function is the same as the “~= button it compiles the G-Code after

changes have been made with the editor (and refreshes the screen drawing). If not used in

advance PhCNC LSSE executes this command automatically when the program is started.

e Goto First Line: This function positions the cursor at the first line.

¢ Goto Last Executed Line: This function positions the cursor to last executed line from your
TTY window (when the machine has been stopped during machining program). You can use this
command even during the machining progress.

e Goto Last Line: This function positions the cursor at the last line.

e Search: This function searches for a text match in the G-Code (Ctrl+F). Selects searched text

and draws the G-Code to the selected line. Search can be started with “Enter” as well.

4.3. Machining Window

PhCNC LSSE has an option that we call "Machining Window”. This option allows you to determine a
square region of the board that will be machined in CNC mode (simulator only). Any parts of the
project outside the selected region will not be machined.

“Machining Window” region is set automatically to cover entire work envelope in case that there is a
project loaded that exceed the work envelope.
“Machining Window”, can be set or removed from the popup menu in CNC mode.

File CAM CNC Tools Calc
1o g & QB A 0N E A 0] conrtane ea L O

4=x- 01000 Kemsp T Program: Entire (Top)* | v
$v- e« RUN (GO)
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Y 2.4894rem: 0
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0 rpm 0 60000 rprm
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+m ¥
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7 Undo [2] -> Rotate (Fiducial) [Ctr1+Z)
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To select the “Machining Window"” place the mouse cursor on the point that you like to be the lower left
corner of the future “Machining Window” and make a right click. Then click on “Select Machining
Window” line and move the mouse cursor to the desired right upper corner of the future window. Make
a left mouse click that will complete the selection. Selected region must remain entirely in the work

envelope.

After selecting a new “Machining Window"”, PhCNC LSSE will automatically recalculate all the machining

PhCNC LSSE User's Manual

programs in order to machine only the selected region.

Example:

Shown below is a “Machining Window"” that covers small part of the project.

As seen below the

If you need to remove the “Machining Window” select “Clear Machining Window” from the popup menu.
This function is also available in main menu CNC -> “Clear Machining Window” and in CAM mode of
PhCNC LSSE.
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L 4

Eile CAM Tools Calc

1 Run (GO) v & B

=3 01
% Tool Change
4 Emergency Stop

Serollin View
Chase mouse (Spindle mode)

0001 0.001

2

N=< X
HINN
Rin

Temperature
A360 Setup
Home X ppacdrive Setup
Yacuum Table -> G cade

"X Clear Machining Window

g e 2

Home,

Spinde

Switching between CAM and CNC mode does not affect/remove the selected “Machining Window".
Loading a new project will remove it.
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4.4 Regions Selection

PhCNC LSSE allows selections of multiple regions for machining. The selection has to be made in CNC
mode. Press the R key on your keyboard and use the mouse to select a region. Regions selected are
united in a single G-code that is updated after any change in the region selection. All objects that are

included in the regions will be machined.

e T —. . - T ——
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Machining Window option has a higher priority and works independent of the regions
selections. If there is a machining window already set and also regions selected the system will
proceed only with the regions selected that are inside the machining window. All components
outside the machining window will not be machined. The priority can be used in some cases,
but require operators experience. In the beginning we don't recommend the usage of both
region selections and machining window.

Clearing of the selected regions can be done using "Clear All Regions" of popup menu in CNC
mode or in "CNC->Clear All Regions" (available in CAM mode too!)
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5. In case of further questions

In case you were not able to find what you were looking for in the current manual, you can ask us a
question in a dedicated email. Please, don't forget to provide screenshots, where applicable. Use the
following address:

e-mail: support@telenet-eu.com

web: https://www.telenet-eu.com
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