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1. Whatis PhCNC?

PhCNCis an user friendly, extremely accurate, specialized software for PCB (Printed Circuit Board)
prototyping for desktop CNC machine. The clear and simplified user interface utilizes pop-up menus,
function buttons and high quality graphics. It offers many automatic selections and calculations for
standard operations, which can be accessed and modified by the user for special and custom designs.
PhCNC also offes a wide variety of control tools for panels/nameplates e ngraving, solder paste stencil
production, and small parts production.

1.1 Howtouse PhCNC

PhCNC has two modes of operation, namely, the CAM and CNC modes. At start up, PhCNC enters the
CAM mode, where you can open your files and edit the final layout of your prototype. Here, you can
also specify the tools, which will be used. In the CNC Mode, the user can execute the programs that
have been generated by PhCNC to control the machine. Note that you can switch between the two
modes at any time. If you have our video camera/microscope you will be able to measure and inspect
your project, and use precise optical registration to align your work piece. Below is a screenshot of
each of them:

CAM mode - CNC mode

Below is al ist of a vailable operations in the CAM mode

A Load one or more PCB designs (/Btendil* files seleaidn) i nt er
A Group/ Ungr oup muahdtoihg $eparafe GoRctd e si gn's

A Copy/ Del ete/ Select/ Deselect/ Move objects or gr
A Rate objects or groups by an arbitrary angle

A Vi s u a Igéngrated msalation tool paths.

Alnsulation with up to 8 insulation tools.

A Aut omat i ¢ DabignRelestViolation (RRV).

A Forced Insul ation.

ARemove spikes (IPD)

A As s i gsitor exeegsiveocopper rubout and choose the tools to be used in the rubout process

AAdditional traces insulation. A mode that can r
saves tools

ARubout with up to 16 tools (8 insulation + 8 rubout tools).

A Select inner/outer tool diameter compensation
A Breakout tabs insertion.

A Vector text insertion.

A Holes and pads insertion.

A Universal i nput "PhCNC printer"™ drivelsanda!l | ows
nameplates from any CAD software (not available in the demo version).

A Load/ Save/l mport PhCNC project files (PHJ). E x

APanelization

AGerber Export

APrint

Almport of CAM350 CAM files (includes visual interface for CAM layers).
Almport of 2D DXF files for parts machining.
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Below is a | ist of available operations in the CNC mode

A lnsulation (top and bottom | ayer)
A Rubout (top and bottom | ayer)

A Drill (top or bottom | ayer)

A Cut o urtbotton layer) o

A St e n arid bottqmtlayep)

A Countersink

(top or bottom | ayer)
AnPecko mode is no
A Auto Fiducial Registration.
A Quality control . nRotswith dptomaicamera/mioroscopee a s ur e

CNC Video mode #1 _ CNC Video mode #2

a
Q w2 <& N A S0 oo

1.2 How to produce PCB prototypes using PhCNC?

9 Load your CAM data (Gerber, Drill, Drill definition, and Mechanical) that comes from your CADsystem

9 Enter cam mode arrange your board (one or more) in the work-space, determine the copper rubout
regions, clone (copy), rotate, check cutout (mechanical layer).

9 Enter CNCmaode, run the control ( G-Code) programs created by PhCNC. Dependng on your design,
you will have to run some or all of the following: drill, insulate, copper rubout, cut internal shapes,
and cutout.

Fle CAM CNC Sctup Tools Cale Language

1o ol e N T [ R % (B8] & o6 coni e em" L. Os
4mx- 10000 | Kemp Program: Entire (Top)* ||
Jv- 4z RUN (GO) Stop
1pm 0.001 0.01 0.5 10 MDI:
X -1.00000 Tool: T0,THO2 m
Y 4.00000 reu: 0
Z 1.26020 reu: o (=S| s
Home X 5 open || {5 compile
Home XY =
Home v
. . . [w]2 Rubout (Top)
Home Z x=0| [v=0] [z=0 (515 oril rop)

Spindle

¥ spindieon § E‘;”“ &

orpm 5000 60000 rpm

Feed Rate Overide
+15% 0.0% -25%

||=:a|u|s]e Emerg Stop

Clear TTY

LS Z+: 1.27528"
LS X: -1.03496™
LS ¥: -1.29988"

Fower: 0.00W I 0.00A
Ls: -2.0pm Board: 26.5°C
Status PWH:Off

[hm)
A

Frro: [ 1l [ I (3 <
l D- X8.10723, V5.75555 oxB.10723, dy-7.79446, d11.24637  1000dpi [in] Default.mpf PhCNC Prov5.09.9319.A360:64  MTCLE: 13.5e-6/°C (FR4) @ 2299°C
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2. CAM mode

When you start PhCNCit loads in CAMmode. In this mode you will be able to load and edit your CAM
data in order to be ready for prototyping in CNCmode.

i PhCNC
File CAM CNC Setup Tools Calc Language

S Sl =0 8 v MRS W 8 A E 4B S-S $ac YT,

ST
I

. Fl
=, Bl

e
¥ msulate: 8.00, 10.00
¥ cut: 62.00

§ rubout tools: 125.0, 625,
313, 15.6,10.0, 8.0

y drill tools: 20.0, 320, 40.0,
480, 60.0, 120.0

Er-{w]EB Top Layer

PNL-TC77-TOGATC

ver
PHNL-TC77-TO6A.BC
L PNL-TC77-TO6A.BC

( )
[Oby[1]: "PNL-TC77-T0SA.TOP]
| area [inZ]: 11.080
size [in]: 3.680 x 3.011
s

warnings:
tool path TO: 0.400in , duration: ~0
tool path T1: 253.960in , duration: «

[Obj[2]: PNL-TC77-T06A.BOT']
total area in2]: 11,091 {

@ nowarnings

X4 34768, Y7.72563 oxd 84768, dy-582436, d7.57781  1000dpi [in] Default.mpf PhCNC Prov5.09.9319.A360:64  MTCLE: 13.5e-6/°C (FR4) @ 2299°C

When in CAMmode you will be able to perform the following operations :

9 Load one or more PCB designs

9 Group more than one PCB in a single object

9 Ungroup already grouped objects

9 Clone (copy) objects or groups of objects

1 Delete objects or groups of objects

9 Select and deselect objects and groups

1 Rotate selected objects or groups by an arbitrary angle
1 Move selected objects or groups

1 Visually check insulationtool paths

1 Determine tools and regions for excessive copperrubout
1 Select inner or outer tool diameter compensation for all cutting operations

2.1 Gerber/Drill Import

The newest revisions of PhCNC (1.9.2 and up) utilizz a visual approach to the process of Gerber/Drill
files import. It is based on Gerber View technology of PhCNC.

The new button & replaces = ®mesersont | sed on older revisions.

2.1.1 Window for Gerber/Drill files import

Shown below is the basic view of the new Gerber/Drill file import window . Note the numbers in the red
brackets. The meaning of each one is explained below.

Page8 of 172

Maé



PhCNCUs er 6 s Me
51 e s ot e .~
[Iselect C:\Proge les\PhCNC Demo'\SAMPLESYDEMOCS (1) wv| o # | layers: .lg
[ Top [ ]Bottom [ |Mech [ ]Get []SEnt, [ bEMoca.Tor E;:,DS:'::::SE;'Z"..Z iy meert
[J7op []Bottom [AMech [] Lm [] DEMOC3MECH
[J7op [JBottom [ |Mech [] tm []DEMOC3.SPB
[J7op []Bottom [ |Mech tm [ DEMOC3.SPT

3)

¥ Name:

-

B DEMOC3 BOT
= DEMOC3MECH
DEMOC3.SPB

@ DEMOC3.sPT

"~ DEMOC3.tap

|# pEmMoc3.Top

Date/Time

Size

05-01-2009 09:46:36

)

05-01-2009 09:46:36

(5)

Profie: Default.impf [ 5.050" x 4.622"

Ci\Program Files\PhCHC DernohS&MPLES\DEMOCWDEMOC3.BOT 05-01-2009 03:46:36 S0KB 56435, Y0.0583 56435, dv0.0589, d5.6436" dX143.346, dV1.495, d143353 mm

(1) 7 Currently selected folder

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

(3) 1 List of files selected for import to PhCNC and the layer assigned to them.

(4) 7 The graphics of currently selected Gerber/Drill file from the list (3)

(5) 1 fGerber Viewo window of all selected Gerber/Drill files from the list (3)

The selection of Gerber/Drill files is now very simple. Folders can be selected with this button | &se= | or
by entering the path manually in (1) and pressing the ENTERkey. In the left part of the screen (2)
you will find the content s (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 = - , 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.

"] select  cC:\Program Files\PhCNC Demo!,SAMPLES\DEMOC3 v| £ 44 | Layers:
¥ Name DatejTime Size Ext Top [_|Botto
0. []1op []Bota
DEMOC3.BOT 05-01-2009 09:46:36 49 KB BOT Top Eoll
E DEMOC3MECH 5- - - " [Jrop []Bor
view file (internal viewer) Top [ Bt
=| DEMOC3.SPB 0501 a
view file (notepad)
DEMOC3.SPT 05-0.
— Open (explorer)
| DEMOC3.tap 05-01 e
DEMOC3.TOP 05-01-2009 09:46:36 ‘ 85 KB‘ TEIF‘|- "

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 analyzes the file content and if it is a valid
Gerber/Drill file a@ds it to the ALayerso |ist
The selected file has an initial status o f finoned and wifolilmpomioPhCNCe sel ect
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 sel etoPhCMhs except fAnon
The choices for Gerber files are ATopo, AfBott omo
Thechoi ces for Drill files are ATopod, @ABottomo.

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

Files with status fAnoneo whnektfle delecione moved from th
Note :

You can change the status/layer of selected files at any time.
Beginning with v3.24.2 it is possible to import more than one drill/drill -slot files (up to 8).

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.

Important

["NC Drill Setuj

Options

NC Diill Format.
Specify the units and format to be used in the NC Dril autput files.

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

Urits Format
® Inches )23
24
Millmeters
@25

The number format should be set to suit the requirements of your design. The 2:3 fomat
has a1 mil resolution,

24 has 2 0.1 mil tesolution, and 2.5 has  0.01 mil resolution. If you are using one of the
higher resolutions you

should check that the PCB manufacturer supports that format. The 2:4 and 25 formats
only needto be chosen

ifthere are holes on a gid finer than 1 il
Leading/Traiing Zeroes Coordinate Posiions

) Keepleading and tiaiing zeroes Reference to absolute origin
) Suppress leading zerces © Reference to relative origin

© Suppress lraiing zer0es
Other
] Optimize change location commands

[7] Generate separate NC Dril fles for plated & non-plated holes

] Generate Board Edge Rout Paths

200mil

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 imag

] select

¥ Name

[ DEMOC3.BOT
|=) DEMOC3.MECH
DEMOC3.SPB
DEMOC3.SPT
~| DEMOC3.tap
DEMOC3.TOP

C:\Program Files\PhCNC Demo}SAMPLES'DEMOC3

Ci\Program Files\PhCNC Dern o\ SAMPLES\DEMOCHDEMOCI BOT

e of its content in (4

Layers:

v 44
DatefTime size Ext jLopl M Gottornll M [iech
05-01-2009 09:46:36
05-01-2009 09:36:02
05-01-2009 09:54:54 3k8| sB
05-01-2009 09:54:54
05-01-2009 09:46:38 8KB TAP
05-01-2009 09:46:36

Phatopiot resolution [dnil: 1 000

Ve @ em ew

& | 55%

Profie: Default.mpf

03-01-2008 09:46:36 S0KE  X0.0000, V02686

DEMOC3.80T

v

dX0.0000, d¥0. 2686, d0.2636"

copper: 21.5 cm2
5.050" x 4.622" e

DEMOC3, B0

5.050" % 4.622"

ox0.000, d¥6.823, d§ 823 mm

s el

We wi | |

] select

¥ Name

DEMOC3.BOT
|=) DEMOC3.MECH
DEMOC3.SPB
DEMOC3.SPT
] DEMOC3.tap
DEMOC3.TOP

e the stafuBob thig fitem o

C:\Program Files\PhCNC Demo}\SAMPLES'DEMOC3

Ci\Program Files\PhCNC Derm o\ SAMPLES\DEMOCHDEMOCI BOT

as

Layers:

v 4 4
DatefTime size Ext jLopl ¥ ot tornll Ml [iech
05-01-2009 09:46:36
05-01-2009 09:36:02
05-01-2009 09:54:54 3k8| sB
05-01-2009 09:54:54
05-01-2009 09:46:38 8KB TAP
05-01-2009 09:46:36

Phatoplat resaltion [d4pi]: 1 000

DEMOC3.80T

Profie: Default.mpf

03-01-2008 09:46:36 S0 KB X3.8507, V00141

dX3.8507, d¥i.0141, d3.9598"

)
DEMOC3.60T

5.050" % 4.622"

03,038, d¥0.359, d98.038 mm
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It will appear in the iGerber Viewo window (5) with the color for bottom layer.

Next file selection:
T4 Gerber & Drill Import

[ ]select  C:\Program Files\PhCNC Demo\SAMPLES \DEMOCS [v] 4= 4 | Lavers:
[[Ivop [Bottom [ Mech [ ]§¢net [(]GEnel,, [ pEMOC3.B0T

Top  Bottom  Mech pevoca.Tor

Ext

DatefTine

¥ Nlame:

05-01-2009 09:46:36
05-01-2009 09:36:02
05-01-2009 09:54:54
05-01-2009 09:54:54
05-01-2009 09:46:38
05-01-2009 09:46:36

|# DEMocz.BoT
[ pEMOC3I.MECH
& pEmoca.spB
|# pEMoc3.spT
"] DEMOC3.tap
El DEMOC3.TOR

Fhatoplot resolction [dpi]: 1 000

Profle: Default.mpf [ 5.050" x 4.622"

Ci\Prograrn Files\PHCNC Dermo\SAMPLES\DEMOCI\DEMOC3 TOP 05-01-2009 09:46:35 86 KB X0.3535, V30539 dX0.3535, d¥3.0539, d3.0743" dX8.978, d¥77.568, d78.086 mm

a ANTopo

filelayari | | be

Thesel|l ect ed

[[Iselect  C:\Program Files\PhCNC Demo\SAMPLES'DEMOC3 v <8 4y
l

Layers:
[Jrop [Asottom []Mech [ S [ ]Sttt [)vevocasor oot 2ot

Top  Bottom = Mech DEMOC3.TOP

¥ Name DatefTime: Size Ext

05-01-2009 09:46:36
05-01-2009 09:36:02
05-01-2009 09:54:54
05-01-2009 09:54:54
05-01-2009 09:46:38
05-01-2009 09:46:36

|2 DEMoca.BoT
|5 DEMOC3MECH
DEMOC3.SPB
@ DEMOC3.SPT
] DEMOC3.tap
E DEMOC3.TOP

k)
DEMOC3. TOP.

Profie: Default.mpf v 5.050" % 4.622"

Ci\Program Files\PhCNC Dema\SAMPLES\DEMOCHDEMOCITOP 05-01-2009 09:46:3¢ 46 KB X2.6721, V00490 dX2.6T21, d¥0.0000, d2.6740" 67,872, d¥2.514, d67.910 mm

Third file selection:

[[Iselect  C:\Program Files\PhCNC Demo\SAMPLES'DEMOC3 V| <8 4 | Layers: Laamz
[[Jvop []Bottom [ Mech [ ]Skmt ]S, [ DEMOC3.BOT ;"::;f'" a ;lrg
Top [ |Bottom [ |Mech [ |Gt [] St [ bEMOC3.TOP

Top  Bottom  Mech DEMOC3.MECH|

¥ Name DatefTime: Ext

05-01-2009 09:46:36
05-01-2009 09:36:02
05-01-2009 09:54:54
05-01-2009 09:54:54
05-01-2009 09:46:38
05-01-2009 09:46:36

& pEmoca.Bor
El DEMOC3MECH
= DEMOC3.SPB
DEMOC3.SPT
~| DEMOC3.tap
& pemoca.Top

Phatopiot reseltion [dpil: |1 000 3 DEMOC3, MECH

Profie: Default.mpf [~ 5.050" % 4.622"

Ci\Program Files\PhCNC Demno\SAMPLES\DEMOCHDEMOCI.MECH 05-01-2009 09:36:02 KB 01131, V12442 dX0.1131, d¥12442, d1.2493" dx2.873, d¥3L.602, d3L732 mm

Thi s f il e (inechanical)fiale fileh b cont ains the internal cuttings and final cutout of the
board.
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¢ Gerber & Drill Import £3
[[Iselect  C:\Program Files\PhCNC Demo\SAMPLES'DEMOC3 V| <8 4 | Layers: Lzamz
copper: 1.2 cm
¥ Name [Jvop Bottom [ |Mech [|S¥E* ]S, [ DEMOCIBOT | geout i cion
Top [ |Bottom [ |Mech [ |Gt [] St [ bEMOC3.TOP

Top  Bottom . Mech DEMOC3.MECH|

Date/Time

& pEmoca.Bor
El DEMOC3MECH
= DEMOC3.SPB
DEMOC3.SPT
~| DEMOC3.tap
& pemoca.Top

05-01-2009 09:46:36
05-01-2009 09:36:02
05-01-2009 09:54:54
05-01-2009 09:54:54
05-01-2009 09:46:38
05-01-2009 09:46:36

DEMOC3, MECH

Profie: Default.mpf v 5.050" % 4.622"
Ci\Program Files\PhCNC Demno\SAMPLES\DEMOCHDEMOCI.MECH 05-01-2009 09:36:02 KB 37042, V00141 dX3T042, d¥i).0141, d3.7043" 04,087, d¥0.359, d94.088 mm

The next selected file is recognized by PhCNC as a drill file.If it does not contain tool definitions, the
symbol ¥ shows that at | east one tool has no definition.

2! Gerber & Drill Import = -
[[]select cr\Program Files\PhCNC Demo}\SAMPLES\DEMOCS v| & & | lavers: P . .
oot o ools: 6, holes: & 1mpor
¥ Nlsme DatefTime Size £ | [d1op [(Avottom [Mech ]S ]Sk []DEMOCIBOT 57000 gy | miois
. Top []Bottom []Mech [[]SH5" ]Sk, [ pEMoc3.ToP
DEMOC3.BOT 05-01-2009 09:46:36|  49kB| por| L_1Tep []Bottom [/Mech [ |S¥ [ ]S, [) DEMOC3MECH
05-01-2000 09:36:02 Top Bottom | { DEMOC3.tap
05-01-2009 09:54:54
05-01-2009 09:54:54
8 pemocatap 05-01-2009 09:46:38
= DEMOC3.TOP 05-01-2009 09:46:36 Photcplot reseluton [dpi: 1000 | TS
Profile: Default.mpf v 5.050"  4.622"
c\Program Files\PhCHIC DemoXSAMPLES\DEMOCI\DEMOC3.tap 05-01-2000%:46:38 | 8KB | X0.0990, VL5128 d)X0.0990, dYL5126, d15160" X254, d¥38.425, d38.507 mm

After selecting a A TCoQ shows the table off thre tooldusead linlthis rilg (shownh
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).

Units Type Digits Zero suppression Coordnates
(©English [THCH] @ Absolute Integer: 2 [v) (@ Leading Zero
O Metric [MM] ) Incremental Decimal: 5 T O Trailing Zero Auto detect |
OMone N
Tool table: &P Drifdets
fole | tvee | trem | Plangerate) Feedeate Comment
#1 0018 Drillbit  (50000)  (40.0) - T1C0.018F2005100
#2 0031 Drillbit  (50000)  (40.0) - T2C0.031F2005100
#3 0034 Drillbit  (60000)  (40.0) - T3C0.034F2005100
#4  0.038 Drill bit (60000) (40.0) - T4C0.038F2005100
#5 0079 Drillbit  (50000)  (40.0) - TSC0.075F2005100
#6 0110 Drillbit  (50000)  (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 @emet phytton.
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Button ***t= ig 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 a 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
Par amet er fCoor di
the drill coordinates is needed.

nateso (AMirror

X0 and

In all cases that the drill file(s) need manipulated we recommend the following sequence:

1 Import your Gerber files completely (but without drill file(s))

1 Statanew procedure fAdmplbkrd Gerber &

1 Import your drill file(s)

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

1 Make all transformations needed and align your drill file s to the Gerbers

9 Finally use high zoom for precise alignment( y ou wi | | be abl
Important

PhCNCUs er 6 s Mze
AMIi rror
e to mat c

Contemporary CADproducts 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 in to PhCNC.

[ Iselect c:Program Files\PhCNC Demo!\SAMPLESYDEMOC3 V| &5 4| Lavers:

= O [] pemMocs.eoT

Top [ |Bottom [ |Mech []SH5* []SEML, [) pEMocaTor
Top [_|Bottom [/]Mech e : DEMOC3.MECH

e Ebfom

[/ Top []Bottom DEMOC3.tap

O ¥

[] pemoca.seT
DEMOC3.5PB

¥ Name DatefTine Size

|# DEMocz.BoT
[ pEMOC3I.MECH

05-01-2009 09:46:36
05-01-2009 09:36:02
05-01-2009 09:54:54
05-01-2009 09:54:54
05-01-2009 09:46:38
05-01-2009 09:46:36

E DEMOC3.SPB
= DEMOC3.SPT
"] DEMOC3.tap
DEMOC3.TOP

Top  Bottom  Mech

Fhatoplot resolction [dpi]: |1 000 %

Y e B ewm e

Profie: Default.mpf v

ciiProgramn Files\PhCNC DernatSAMPLES\DEMOCI\DEMOC3.SPE 05-01-2009 09:54:54 4KB

X5.8674, V00707 dX5.8674, dY0.0707, d5.8676"

er: 2.3 cm2 o Import

copp
4710" k 4.255"

DEMOCE. SFB

5.050" x 4.622"

dX(143.032, dv1.796, 149,042 rarn

21 Gerber & Drill Import o ol

Important

Stencil import is available only in PACNC Pro versiong For more details see 2.1.4).

Note:

PhCNC revisions v3.19.3 and later, allows the operatorto 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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¢ Gerber & Drill Import

Profile: Peck.mpf

ci\gerber-rs2144Mechanical_Layers_Test\Project Outputs for PCB_Mechanical | 12-09-2012 07:31:52 1KB  X0.0000,Y2.0273"

[TlSelect  5274x\PCB_PowerLED_R1\Project Dutputs for PCB_PowerLED_R1 |~ ¢ 45 | Layers: X 0]
¥ ttome SaefTine se et Ton [Jaottom [Jvech [ 55t [ Siihe. () peo_pomente_mign.  STECESE | ) fmeort
[ Top [_]Bottom § PCB_PowerlED_RLTXT
| PCB_PowerlED_R1.apr 12-09-2012 10:31:53 1x8| apr| | [Top []Bottom [Amech1[ ] Sit [[]Spmt, [ pcB_powerlep RLGMZ
& PCB_PowerlED_R1.DRL 12-09-2012 10:32:07 oks| pre| | [JTop []Bottom [Amechz[ ] Spmet [] Spent, [[] PCB_PowerLED_RLGM3
" PCB_PowerLED_R1.DRR 12-09-2012 10:32:07 0kB| DRR [ ep ] eottom 7 Mechs O] G [ I PCE_PowerLED_RL.GM1

PCB_PowerlED_R1.EXTREP 12-08-2012 10:31:53 | 1KB (TREP
< PCB_PowerlED_R1.GBL 12-09-2012 10:31:52 | OKB| GBL
~/ PCB_PowerlED_R1.GM1 12-08-2012 10:31:52  OKB GM1
< PCB_PowerlED_R1.GM13 12-09-2012 10:31:53 | 1KBGM13 Fhetopkt resction ol 2000 2] Derors Cvror s
& PCB_PowerlED_R1.GM15 12-09-2012 10:31:53 0KB GM15 e e pore PO R
< PCB_PowerlED_R1.GMZ 12-09-2012 10:31:52 0KB | GM2 & 140% v & H ‘ [ = | ‘ S5
< PCB_PowerlED_R1.GM3 12-09-201210:31:53 | 0KB| 6M3 =
< PCB_PowerleD_R1.GPB 12-09-2012 10:31:52 | 0KB| GPB
< PCB_PowerlED_R1.GIL 12-09-201210:31:52 | 6KB| GTL
& PCB_PowerlED_R1.GTP 12-08-2012 10:31:52 | 3KB| GTP
| PCB_PowerlED_R1.GTS 12-09-2012 10:31:52 | 3KB| GTs
[E pcB_PowerlED_R1.LDP 12-08-2012 10:32:07 | 0KB| LDP
< PCB_PowerlED_R1.REP 12-09-2012 10:31:53 | 3KB| REP
[E PeB_PowerED_R1.RUL 12-09-201210:31:53 | 0KB| RUL
[] PCB_PowerLED_R1.TXT 12-09-2012 10:32:07 | 0KB| TXT
[E PcB_PowerLED_R1-macro.APR_LIB 12-09-201210:31:53 | OKBR_LIB
[] status Report.Tat 12-09-2012 10:32:07 | OKB| TXT

(00000, dV2.0273, d2.0273"

PhCNCUs er 6 s Mze
[P

v 2.830" x 2.830"

30,0000, V51,4941, d51.4941 mm

After the import of more than one mechanical layer, PhCNC generates a single file that contains all

i mported information. This fil

2.1.3 nAnGerber Vi ewd window

Now you have alltheneeded files in the
detail and perform measurements, the same way, as in CAM mode.

~

Gerber & Drill Import

Q

924%

Profils: Default.mpf

ci\Gerber-rs27 4\PIDtest\PIDke st - CADCAN Drill TXT 28-10-2007 09:52:10 3KB X0.7263, ¥0.2929

] select  c\Gerber-rs274x\PIDtest v Lavers

| []Top [#]Bottom [ |Mech [ |none [L]PIDtest - CADCAM Bottom Copper.T:
bz ¥ Date/Time ez =y Top  Bottom  Mech  none || PIDtest-CADCAM Top Copper.TAT i
.- [J7op [ ]Bottom [/]Mech [ |none [L]PIDtest - CADCAM Mechanical 3.TXT ;
[| PIDtest - CADCAM Bottom Copper.TXT | 28-10-2007 09:52:10 9K8 TXT| =110 [eottom [TJnone E PIDtest - CADCAM DrillTxT .
B PIDtest - 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
[| PIDtest - CADCAM Top Copper.TXT | 28-10-2007 09:52:10 6KB| TXT
Bl PIDTest.PH) 20-12-2007 11:07:11 8KB| PHI

e @ emes

d)0.1077, dV-0.0328, d0.1126"

e is named AMechan

fi Bezer ybuecan z&bmM eviod morei n

copper: 7.1 em2
3.035" 1 2.220"

hd 3.315" k 2.515"

dX2.736, d¥-0.834, d2.860 mm

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 & Dirill files import" is demonstrated:

http://youtu.be/JIXSmMC7Cq g

2.1.4 Profiles for automated Gerber & Excellon import

PhCNC v5.33+ has ability to be created profiles for automated import to the generated from the PCB

CAD systems Gerber & Ecellon files for the layers.
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The predefined profiles are shown in the list below. When the user select the desired PCB CAD profile
and press the button "Apply", PhCNC will select automatically the files corresponding to the PCB layers

(according to the selected CAM profile).

On the picture below are shown the selected Gerber & Excellon files generated from Altium Designer:

2/ Gerber & Drill Impor l_lél_g’

V| € 4 | Lavers:

size Ext

c\Gerbersamples\PhACdrive_LCD_R1

] select

¥ Name Date/Tme

A Design Rule Check - PhACdrive_LCD_R1.drc 21-02-2013 11:34:54 | 79KB| DRC

21-02-2013 10:52:22 0KB| DRL
21-02-2013 10:52:22 1KB| DRR

A7 PhACdrive_LCD_R1.DRL
A7 PhACdrive_LCD_R1.DRR
B phacdrive_Lco_r1exTrER
A7 PhACdrive_LCD_R1.GBL
A7 PhACdrive_LCD_R1.GBO
A phacdrive_LCD_R1.GBP

21-02-2013 10:51:58 18 kTrep| | ]
21-02-201310:51:57 | B1KB| GBL
21-02-2013 10:51:58 2KB| GBO
21-02-2013 10:51:58 1KB| GBP

21-02-201310:51:57 | 96KB| GTL
21-02-201310:51:58 | 21KB| GTO
21-02-2013 10:51:58 2KB| GTP

A7 PhACdrive LCD_R1GTL
A7 PhACdrive_LCD_R1.GTO
A7 PhACdrive_LCD_R1.GTP

& phacdrive_ LCD_R1GTS 21-02-2013 10:51:58 5KB| GTS

PhACdrive_LCD_R1.LDP 21-02-2013 10:52:22 0KB| LDP
& PhACdrive_LCD_R1.REP 21-02-2013 10:51:58 4KB| REP
PhACdrive_LCD_R1RUL 21-02-2013 10:51:58 okB| RUL

PhACdrive_LCD_R1-macro.APR_LTB

3
&
]
L]
=
3

Status Report. Txt 21-02-2013 10:52:22

Apply | i TT=mofie: Default.mpf

21-02-2013 08:52:22 1KB

:_Altium Designer

c:\GerberSamples\PhACdrive LCD_R1\Status Report.Txt

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

A PhACdrive_LCD_R1.GKO 21-02-2013 10:51:58 1k8| cko| | [IMirorx  [JMirrory
A7 PhACdrive_LCD_R1.GM1 21-02-2013 10:51:58 18| 6Mi | @ | 1400

A& pPhaCdrive_LCD_R1.GM13 21-02-2013 10:51:58 1KB(GH13

A& PhACdrive_LCD_R1.GM15 21-02-2013 10:51:58 1KBGH15

A7 PhACdrive_LCD_R1.GPB 21-02-2013 10:51:58 1KB| GPB

A& phacdrive_LCD_R1.GPT 21-02-2013 10:51:58 3KkB| GPT

[7op [ A Bottom [ Jrrech [ 5 [] Stk
] Bottom Overlay BO PhACdrive_LCD_R1.GBO
Bottom Solder  |BS§| PhACdrive_LCD_R1.GBS

[17on []Bottom [/ Mech [ St ]St [ [ PhaCdrive_LCD_R1.GM1

& Design Rule Check - PhACdrive_LCD_R1.htn 21-02-2013 11:34:54 | 747 KB|HTHML
A7 PhACdrive_LCD_RLapr 21-02-2013 10:51:58 3k8| apg|| 21 Top []Bottom [Jrech []

%0.9648, ¥0.0316"

B8 PhACdrive_LCD_R1.GBL

wrei []glenet [ B PhACdrive_LCD_RLGTL

opOverlay T0 PhACdrive_LCD_R1.GTO
op [ Bottom [ |Mech [] Skt [ Gt [1 S Phacdrive LcD_R1GTP

op Solder [T PhACdrivi

7 Top [] Bottom W ehacdrive Lo Rina

RLGTS

v & @EH o el 5

v,

dX0.9648, d0.0316, d0.9653"

dX24.5059, d¥0.8035, d24.5190 mm

tools: 5, holes: 76 %B Import
2999" x0827" | PER

PhACdrive_LCD_RLTXT

The predefined profile "Default" is 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

Infol:
Info2:
Info3:
Infod:

CAD Profile: Altium Designer

Mask Bottom: GBS

RS-274-D Settings

| Altium Designer ____________|
CSIEDA V5 Top: | GTL Units
Default
Kicad Bottom: .GBL (& English [INCH]
Snaer O mMetric [1MM]
OrCAD Mechanical: GM1
Proteus
Stencil Top: .GTP Digits
Stencil Bottom: .GBP Integer: 2
Drill: |.TXT s
silk Top: .GTO o7
Silk Bottom: -GBO @ Absolute
Mask Top: .GTS B Il

Zero suppression
() Leading Zero
() Trailing Zero

Onione

Bl save
¥ Delete
Close.
v
v

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

PhCNC may support more then one extention for the file name for every layer. Typical example is the

profile "Default™:

Profiles

[Altium Designer
CSIEDA V5

Infox;
Info2:
Info3:
Infod:

CAD Profile: Default

RS-274-D Settings
Units

Top: .GTL; Front.gth .top; _02.4

) English [INCH]

KiCad Bottom: .GBL; Back.gbl; .bot; _29.¢
Opuser O Metric [MM]
OrCAD Mechanical: .GM1; Edge_Cuts.gbr; Me
Proteus
Stencil Top: | F_Paste.gtp; .GTF; .spt; _ Digits
Stencil Bottom: |B_Paste.gtp; .GBP; .spb; £ Integer: |2
Dril: UnPLAr; PLArL; 4 tap; . Decmat|3
silk Top: .GTO; F_silks.gto; Top Sl pype
Sill Bottom: -GBO; B_SilkS.gbo; Bottor o L
Mask Top: F_Maskgts; .GTS; TopSa  (DIncremental

Mask Bottom: B_Mask.gbs; .GBS; Bottor

Zero suppression
@ Leading Zero
(O Trailing Zero

Oione

Gerber Import Profiles ==
P

Hsave
¥ Delete

Close

v

v

The different file extensions must be separated with
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In the example, in the "Top" layer will be select ed 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 RS274-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:

2! Gerber & Drill Import

[ select c\Gerbersamples\PhACdrive_LCD_R1

¥ Name Date/Tme size

A’ Design Rule Check - PhACdrive_LCD_R1.drd 21-02-2013 11:34:54
& Design Rule Check - PhACdrive_LCD_R1.htn 21-02-2013 11:34:54
¥ PhACdrive_LCD_R1.apr
{ PhACdrive_LCD_R1.DRL

21-02-2013 10:51:58
21-02-2013 10:52:22
¥ PhACdrive_LCD_R1.DRR
PhACdrive_LCD_RLEXTREP
PhACdrive_LCD_R1.GBL
PhACdrive_LCD_R1.GBO

21-02-2013 10:52:22

21-02-2013 10:51:58
21-02-2013 10:51:57

PhACdrive_LCD_R1.GBP
PhACdrive_LCD_R1.GBS
PhACdrive_LCD_R1.GKO

iu
CSIEDA v5
Default
PhACdrive_LCD_R1.GIM1 Kicad
PhACdrive_LCD_R1.GM13 Opuser
OrCAD
PhACdrive_LCD_R1.GM15 Proteus

PhACdrive_LCD_R1.GPB
PhACdrive_LCD_RLGPT
PhACdrive_LCD_R1GTL
PhACdrive_LCD_R1.GTO
PhaCdrive_LCD_R1GTP
PhACdrive_L(D_RLGTS
| PhACdrive_LCD_R1.LDP
& phacdrive_LCD_R1.REP
@ Phacdrive_LcD_R1.RUL
Bl PhaCdrive_LCD_RLTXT
[El ehAcdrive_Lcp_R1-macro. APR_LTB

 RRRRRRRRRRRRRRGD R R

7| status Report.Txt

CAD: Altium Designer

ci\GerberSamples\PhACdrive_LCD_RI\Status Report. Trt

v &

Layers:
5 [JTop [/ Bottom [ tech [] Gkt []Gienet 1) B8 PhACdrive_LCD_R1GBL
Bottom Overlay B0 PhACdrive_LCD_R1.GBO
Bottom Solder [B§ PhACdrive_LCD_R1.GBS
[17op []Bottom [/ Mech [ Gt ]St [7] [ PhACdrive_LCD_R1.GM1
Top [ sottom [ Jrech []GH5* []5E
Top Overlay  TO PhACdrive_LCD_R1.GTO
[17op [ ]Bottom [ JMech [ Gt []GEmt, [ § PhACdrive_LCD_RLGTP
Top Solder  [f§| PhACd!

EA Top [] Bottom

21-02-2013 08:52:22

Profie: Default.mpf

CAD Profile:
Top: GTL
Bottom: GBL
HMechanicak: GM1
Stencil Top: GTP
Stencil Bottom:
Drilk TXT
silk Top: GTO
Silk Bottom: GBO
Mask Top: GTS
Mask Bottom: GBS
Infol:
Tnfo2:
Info3:;
Infod:

1KB  X0.0158 ¥09121

RS-274-D Settings
Units
(@ English [TNCH]
Ometric [MM]
Digits
Integer:

Decimal: 3

Type
(@ Absolute
CiIncremental

Zero suppression

(@ Leading Zero
Orailing Zero

(None

v

dX0.0158, V09121, d09122

[ B8 phacdrive_Lcp_R1.GTL

tools: 5, holes: 78 ;%o TImport
2.999" x 0.827"

& save
% Delete

Close

3.530" % 1.250"
dX0.4017, dV23.1668, d23.1702 mm

PhACdrive_LCD_RLTXT

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

- Press the button '

Now PhCNC will fillthe unique file names extentions (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://yvout _ u.be/KO6m_ytng90
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2.1.5 Gerber RS 274 -D files import

Gerber files in RS 274D format are considered obsolete. All PCB CAD systems now generate Gerber
files in RS 274X (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

PhCNCUs er 6 s

of the file name to alert the operator that the file does not contain the description of the used

apertures (Gerber RS 274D):

[ select  €:\Gerber-rs2Tdx\274-D V| 4= & | Layers:

[ 7op [JBottom [JMech [ ¥ 2REGS.GBL
S’

W Nlame

& -

4 ZREGSDRL

Ext

%/ 2REGS.GBL 25-08-2011 151306 147KB GBL
[= 2regs.mech
@ zrecsssL
[} 2REGSTXT
< STANDARD.APT
[= stanparpETL

Photoplot resolution [dpi]: 2 000 % [CI™irvorx - [I™ireor ¥

Q  100% v & H | e &=

Profile: Default.mpf v

4 Gerber & Drill Import [ e

copper: 0.0 em2 _"g
4.960" % 8.580" P

Ci\Gerber-rs214:374-D\REGS.GBL 75-08-201112:1305 148 KB 26361 YLTOI0"  2.6361, d¥17030, d3.1383" (66,9565, dV43.2551, d79.7130 mm

2REGS.GEL

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

Dcode  Shape Paraml Paramz Param3 Param¢

oK
Indefi

nde i Cancel
D016 Undefined

5 Import

D016 Undefined Apertures
Undefined

g Eport
Apertures

Undefined

View
Undefined P s
Undefined ﬂ Extra
Undefined Settings
Undefined hd

Q  120% v & H e e

{
KL5876, YL3478"  dXL5876, dV1.3478, d2.0826" dX40.3253, 4342354, d52,8979 mm 4.960" x 8,580

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

parameters.

o

Dcode  shape Paraml Paramz Param3 Paramé¢

oK

Undefined

Square
3ectange
Donut
Octagon
Obleng

its aperture type and
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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) usi ng t he dorutt tAopne riitEuxrpe s 0 .

Important:
I f the apertures are presented in a text file, vy
additional window that will make the entry process more convenient.

Missing Apertures ===
Deode  Shape Param1 Param2 Param3 Paramd e
D Round Diamete 10,0 =
Cancel
@ pertures
[ Export
=]

Undefined
Undefined
Undefined

Q 31% v @& E |

for e
to MULTI setting

blank defaults

D1l CIRCULAR 40 40 0
D1z SOUARE 10 10 o
P13 CIRCULAR 10 1 0

Hp1a cipcua o
(615 CIRCULAR 15 15 0
BIE ST B
D17 CIRCULAR z0 20 0

P18 CIRCULAR 28 28 0
D15 CIRCULAR 30 30 0
D20 SQUARE s0 5o 0
D21 CIRCULAR 0 so o
D22 SQUARE 62 62 0
D23 CIRCULAR 62 ez 0
D24 CIRCULAR 70 70 0
L2s CIRCULAR 7% 7% 0
D26 CIRCULAR ECE T
D27 CIRCULAR 100 100 O
D28 CIRCULAR 110 110 0
D25 CIRCULAR 125 125 0
D30 CIRCULAR 150 150 0O
D31 CIRCULAR  zoo zoo o
DSz CIRCULAR 250 250 O

{
36,2459, Y0.0000"  d)6.2459, dY0.0000, df. 245

2.1.5.2 Aperture definitions importin PhCNC ( file *.APT)

You can import apertures definitions in PACNC when you use a RS 274D Gerber format.
Once the aperture file is generated (or supplied

{ Import Apertures =X
Look in 274D M cF B>
= Name " Date modified  Type Size
=2 35 STANDARD.APT

Recent Places

Deskiop

A

Computer

ir

Metwork

File name: | 1 Open

Files of type: Apertures b Cancel

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

EETGE
{ )

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 will redraw/display
the changes in the layer.
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Deode  Shape Paraml Paramz Param3 Param¢

oK
D012 Square width: 10.0 Angle: 0.0 =
DOLS  Round Diameter: 15.0 Cancel
D016 Square width: 20.0 Angle: 0.0 e
D016 Round Diameter: 25.0 Apertures
D018 Round Diameter: 30.0 [ Ernort

. Apertures
D020 Square width: 50.0 Angle: 0.0

. . view
D021 Round Diameter: 50.0 0O =

D02z  Square width: 62.0 angle: 0.0
D023 Round
D024 Round

Q  120% VQBEIH‘GD-I

| Extra
Diameter: 62.0 Settings
Diameter: 70.0 ]

{
H3.2650,Y0.7070"  o3.2630, d¥0.7070, d3.3618"

dX#2.9540, d¥20.2440, d85.3895 mm 5.010" % 8.630"

2.1.5.3 Extra Settings

PhCNCUs er 6 s

Gerber RS 274D 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 byusingthe A Ex Sefat i ngs 0

Extra Settings (274-D)
Units Digts
< oK
@ English TINCHT Integer: 2 v
O Metric [MM] Decimak 3 v Cancel
Zero suppression Type
@Leading Zero @ absolute
OTrailing Zero OIncremental
ONone

button

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

Profile: Default.mpf v

Ci\Gerber-r527 $274-D\IREGS T 25-08-2011 12:13:06 4KB  X2.8481 ¥4.3190"  d)X2.8481, dV4.3190, d5.1735"

2REGS,GEL

[lselect Ci\Gerber-rs274x\274-D V| ¢ 4 | Layers:
h copper: 140.2 cm2
¥ Name Date/Time Size: Ext [J7op EABottom [riech [ ZREGS.GBL 5.010" x 8.630"
=] Top [_]Bottom § zrEGS.TXT
< ZREGSDRL 25-08-2011 15:13:06 3KB| DRL
< ZREGS.GBL 25-08-2011 15:13:06 | 147KB| GBL
[B) zregs.mech 26-08-2011 17:36:30 0 KB |MECH
[=) zreGs.sBL 25-08-2011 15:13:06 | 117KB| SBL
B ZREGS.TXT
< STANDARD.APT 25-08-2011 15:13:07 1KB| APT Photoplct resolution [dp: 2000 % OMirvorx ~ [Mirrar ¥
[@ sranparpETL 25-08-2011 15:13:06 18| E| Q| 166% v & B’ ._.‘ ou
* v e g
.

5.010" % 8.630"

dX72.3416, d¥109.7023, d131.4074 rmm

= E Import

Important:

If the CAD system that you are using can export Gerber files in both RS 274-D and RS 274X, 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(versions v1.10.1 and up) are able to 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 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 botomo i s needed onl y pbpolated ithaconpaenents boraloth sides.
iSt elmmacpadd A St e n c i | areRigualtnammeas) 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:

21 Gerber & Drill Import =
[ select  c\Program Files\PhCNC Demo\SAMPLES\DEMOCS v & 4y | layers: X 5
¥ Name DatefTime Size Ext DIDP Bnltnm DME(h DSITEOHDN Dgtﬁglﬂtﬂnm D DEMOC3.BOT :n:::r)?:z[;;f aiw fmport
. []Top []Bottom [ |Mech [ ]Si* []SsmwL,, [) bEMoC3.ToP

[® Democa.eoT 05-01-2000 09:46:36| 49 k8| Bot| [Top [|Bottom [AMech []S" [[]SHEn [) pEMOCIMECH

[E DEMOC3.MECH 05-01-2000 09:36:02 1 k8 |MECH | (£ Tep [ ]Bottom § oeMocstap

E| DEMOC3.5PB 05-01-2009 09:54:54 T iLop N MiEcttorny M [iech DEHOCSTT

= DEMOC3.SPT 05-01-2000 09:54:54| 10 KB| gpT| LJTop []Bottom [ Jnech [ |Gis* [/ Giahin [] DEMOCISPB

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

[@ pemoca.Top 05-01-2000 09:46:36|  BSKB| TOP

Phetoplet resclution [dpil: 1750 3

DEMOC3,5PT

Profile: Default.mpf v 5.050" x 4.622"
ciiProgram Files\RhCHNC Dermal\SAMPLES\DEMOCI\DEMO C3.5PB 05-01-2009 09:54:54 4KB  X5.8674,Y0.0000  oX5.8674, d¥0.0000, d5.8674" 149,032, d¥0.000, d149.032 mm

When stencil files are imported in the project, additional buttons will appear ‘“”“‘EW
on the left side of CAM window shown below. P R
| Hamt s e
TheAi St enci | 0 slyautotsalent a tndl and set the parameters for it. | resmmommm 0 v
There are two types of tools thatdolsd s - ir
(the same used mostly for insulation of the traces) and stub end mil Is . i T e
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. Us i n g
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 TR
requirements for this setting. Tapered wall s of the t de
tool s may require a bit bi gagneinterndi sart et y ZOMNE
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 ' ¥stencl | putton. To the right is the stencil tool
window. i ==
Where: A P
1 6 dsdthe tool track diameter calculated for the bottom side of your | _ me=owe -~ &
work piece. D 100 v
6 isdhe tip diameter of your tool. In so me cases it is not published I —
by distributor/manufacturer . Call the source and find this parameter. T
It is important to know it in order to have accurate depth limiter
settings.
1 o fisdthe internal compensation, technologically needed for the
process of solder paste application. (usually 2-5 mils) - S
1 6 mbHthe thickness of your work piece. o ;
Tool penetration depth is calculated automatically by PhCNC and shownin
the tool change window.
Whenusingafi St ub End Mil |l 6 t he d dshoulttbeimeretban naterial thickmessjne
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2.1. 6.1 Stencil layer(s) visualization
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If a project containing stencil layer(s) has been imported, additional buttons that control the

visualization of all layers will appear.

el —
el 5| B |
=-[/)28 Top Layer

L

The A P Cliution, shows all files except the stencils

Thefi St en ®i |1& Tidpg e n shows TEp& Bottommsbencil images

Shown below ii P CfBeg only:

 PhCNC

File CAM CNC Setup Tools Calc

sHl =8 2R

¥ nsulate  700mil v 10

Yo

¥ stencil  800m|v|20 [v]

rubo
Y003

3937 mil [v] T1

ools: 0.125, 0.063,
007

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

Sktiem

DEMOC3.TOP
THRUHOLE tap
S DEMOC3.SPT
Bottom Layer
DEMOC3.MECH
- [VI=% pEmocs.eoT
- [®]G§ DEMOC3.SPB

[oby{1]: "DEMOC3.MECH']
total area [inz]: 22,322

size [in]: 4,955 x 4,505

tool path 37,52 in

duration: ~5.85 min (F7.5 injm)

S sp & & e MQH o B KB 4 EE-H §oc YT,

[objl2]: "DEMOC3.TOP']

total area [in2]: 26,342
size [in]: 5,358 x 4.917 il

36,0354, /5,975 dx5.0354, dy-5.4245, d8.1149 1750dpi [in]

Default.mpf

PhCHC Pro3.8.0.5159.A360

Stencil Top:

{ PhCNC
Fle CAM CNC Setup Tools Calc

[T

Tr

- - - ~] Sl (Y] Praject .
Eg #p =& Qe Ve B BN EJ4EEE Soe 1T, Options,,
- - -
sBY =B 2Bl
¥ nsulate 700mi [v] 10 [ ] tnerrnaneenenenioenn_ GRECRR0uOuneeEen  eoueenooonenneey
Yo sos7mi v 11 = =
Stencil  8.00m || 20 [v| = =
Bisten s mdzo ¥ L = = frevraoouenaeeey  poeaveeononnnuone
rubout tools: 0.125, 0.063, = =
Y0031, 0.007 = = L e Iy
deill tools: 0.015, 0.031, 0034, = =
0.038, 0.079, 0.110 = =
= = = = Drvevaeoeenaeeen  peaveeanoennuone
=
=
ORTEERROeeonIeafong L e
= = Teoeenooueoneeen  Foweeeoooneeneee
= = L e
...... £ =
£ pce S5 TROCT00eeneeen  [eneeeooonsune
=[] Top Layer = =
DEMOC3.TOP = =
THRUHOLE.tap = =
S DEMOC3.SPT = =
=-[X]Z8 Bottom Layer = =
DEMOC3MECH
DEMOC3.80T = = = = = = .
DEMOC3.5PB = = = = = = = =
= = = =
[obi{1]; "DEMOC3, MECH'] = = = = == ]
toal area [in?]: 22.322
955 % 4.505
52in ® L]
tion: ~5.65 min (F7.5 infm)
[Obi[2]: "DEMOC3, TOR]
total area [in2]: 26,342
size [in]: 5,358 x 4.917 I 'I I
— @ o warnings *5.5972, 73,9308 ox3.5072, dy-5.4402, dT.8117 1730dpi [in] Defaultmpf PhCNC Pro+3.8,0.5150.8360

Below is an example of tool pathd i mensi ons

and

Nfsafety

zoneo
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File CAM C(NC Setup Tools Calc Language
S el =@ @ woe M@ @ o KB 4B $ac T
o T

¥ Insulate: 7.30, 16.00, 18.00

¥ cut: 1000
§ stencik: 8.00 + 2.00 mil

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

drill tools: 24.0, 28.0, 31.0,

2.1. 6.2 Stencils machiningin ~ CNC mode
Entering the CNC mode the operator will see the programs for stencil machining: =T

Change
ragram: Stencil (Top Layer v

Insulation (Top Layer
RUN (Cprill (Top Layer)

Cut (Top Layer)

Insulation (Bottom

Important Qj"'
PhCNCgenerates programs in CNC modeONLY FOR THE OBJECTS/LAYERS

VISIBLE in CAM mode.

Example of a stencil machining program:

Fle CAM CNC Sctup Tools Cale Language

i g (@ HQE A8 N E 4SS (Sle] ol e (i, O
4mx- 10000 | Xemp 3 |=| program: stencil (Top)  [¥]
- - RUN (60) Stop
1pm 0.001 0.01 0.5 10 MDI:
X -1.00000 ot oz 510wl

Y 4.00000 ren: 0
Z 1.26020 re1: 0 (O |

Home X
Home XY
Home ¥
Home Z x=0| v=0|[z=0 m = [ ] ne
Spindl - .
s *900B® -0 __ . u
¥ sendicon| § Yo mm (=i = [
” L n - - @ »
ee / EmmE = nE o -
orom 5000 60000 rpm 'Y ) U gy memsm=ki iR EEEEED
Feed Rate Overide i FENE e g, ™ P Bl Ee W
0 o L4 Y111 o - = _EH W '.
+15% 0.0% -25% il PRR— L Wy
T B §w (N = o
A e | 7 H = -
O | C o« R =
i || @B | Geb o TR LR = m 5 esnaa )
im g W LR R ]
[][] nE = o
S Emergency Stop ] :: ol
Clear TTY oQ Wil
LS 2+: 1.27520" 0‘. HE "
LS X: -1.03496" &
- . [ g N W
LS ¥: -1.29988 ‘.0 0l FE mm @ § EONEE :: s
@ LE = BEEE =S =@ D E@ =
W EE_EE -
- my Cmg Fem ® B
e il i m ¥
. L R K N
LI LI LI LR XL X1 BETYye

]

e E—r ) 7 BN E e
@ no warnings X7.79524, V4.89925 dx7.79524, dy-£.65075, d11.64480  1000dpi [in] Default.mpf PhCNC Prov5.09.9319.A360:64  MTCLE: 13.5e-6/°C (FR4) @ 2299°C
Note :
Whenyou machineaPCB, your fibottomo f il es Sgencikmashiningdoes rod
mirror the AStencil Botot omaa nfsi If @.r Heree btoh & ofinBssti

not need to be mirrored. ATopOdO anetesiBottomod sten

Important:
Due to significantly different properties of the materials used for stencils, there are separate settings
forthemachining in the fAiSetupd menu:
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e Profie: Default.mpf ~|  RapidHeight irl: 01500 [v] Default config

- PCE Route settings
l Display Settings Route Depth [in]: 0.1000 ~ Spindee RPM [rpri]: 60000 ~
Rapid Height [in]: 0.1500 ~ Feed Rate [infm]: | 15.00 v
Oeck Route 0.0200 Plunge Rate [in/m]: 40.00 v
‘Tool Penetration Depth [ir]: 0.0030 v

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

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

2.1. 7 Convert Gerber to Drill

PhCNCallows 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:

Tror (ot (i —

Il - [ Top [ Bottom (/] Hed
[e=nst R e s

Ctierorx  [Itieror ¥

Q 3% v Q @ |OW oW o

Profie: LS_Superfastmpt

C-\Gerber-r:274xinenc\ nanc_top.gbr 04-12-2009112016  48KB X242, YOOU3" | dX28477, 9Y00LL3, d28827 (722035, dVD.2871, 4722041 mm

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.

04-12.20091320:16 | 41KB Gt
04-12-2009 13:36:26
04-12-200913:20:16 | 47KB. GBF,

Q 134%

Srofie: LS_Superfastmpf

C\Gerber-rs27dx\nano\nano_top.gbr.DRILL 14-09-2015094556 KB XOI76, YLS408"  dXD0L76, d¥1 5408, 4l 5405 04367, V467552, 4467574 men

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 in order to be able to see all details.

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

2.1. 8 Info layers import

PhCNCnow allows the import of additional informational Gerber files in addit ion 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.

] Select  c\PhCNC\PRACrve_LCD_PCB\Project Outputs for PCB_PhACdriv v €8 & | Layers: o ] )
wiane DaterTme s o | bedvon Cloottom [Jmech [ ® 299" xone B
e [I7op (7| Bottom [ tech [ ]

@ Desion Rule Check - PhACdrive_LCD_R1dre nozaotiniaess | 7exs prq [Toe []Bettom Lmech [ ]
Le0_R1 bl 34

21-02-2013 10:51:58 [ § PhaCdrive_LCD_RLGTP

n0zzo131eszaz | OB DRI
@ phacdrive_LCD_RLDRR 21022013 1055222 | 1x8| DRs| o7 Top Solder [ PhACdrive_LcD_R1.6TS

B Phacdrve LD RLECTREP 1022013105058 | 1@ creel ] Bottom Soider [ Phacdive Lco_R1.Gos

@ phacdrive_LCD_R1.GBL nozaieses? | sixe ol b7 Top []Bettom ¥ [ Phacdrive_LCD_RLTXT
@ phacdnve LD R1GBO noraouitesuse | akm Ga

@ phacdnve_Lco_R1Ga

@ phacdnve_LD_r1.GeS noza3testss | akm Gad

@ phacdrive LCD_R1.GXO 2022013105058 | 18| &0 [JHirorX  [JMimory

@ Phacdrive_LCD_R1GH1 H02W13105L58 | 1KB MY e B Een = -
¥ phaCdrive LCD_R1GM13 21-02-2013 10:5L:58 "

& 190%

PhACdrive_LCD_RLGTP
& phACdrive_LCD_R1GTS

PhAcdrve_LED_R1LDP
@ Phacdnve_LD_RLREP Top
H rhacdive LD RLRUL 2102201310558 | oxp| Ryl Bettem

PhACdrive_LCD_RLTIT 21022013105222 OB T o)

‘Stencil Top

H PhACdrive_LED_R1-macro APR_LIB 2022013105158 | OKBR.LIE o

Status Report Tt 2102201310:6222 | OKB| )

Battom Solder
Info1Top
Info 2 Battom
; ' Info 3 Top
1\ PhCHEY PRAC drive, LCD,_PCB\Project Outputs for PCB PhACdsive LCD A1\ 21-02-2013 085153 lnfo 4 Bottom b dxnssas, avmoou, dnssis 066214, 4Y0.1108, 155278 e

v 3.530° x 1250

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,info layers can be shown/hidden the same way as the layers for machining.

i Phane (o ]|
Fle CAM CNC Setup Tools Calc Language
@% g"r{: =0 @ we Ma @l K 4 8 55 & ac 's';":ji‘é‘) options, @~ ¥ g i

ooy ¥ =l
=Bl =R =&
¥ msulate: 8.00

¥ cut: 3937
§ stencil: 8.00 + 0.00 mil

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

 drll tools: 25.6, 24.0, 28.0,
40.0,130.0

PhACdrive_LCD_R:

0 Phacdrive LCD_R
PhACdrive_LCD_R:

Layer
Phacdrive_LCD_R:

PhACdrive_LCD_R:

PhACdrive_LCD_R:
Phacdrive_LCD_R

] )
[Obj[1]: "PhACdrive_LCD_R1.GTL]
fotal area [n7]: 5.738

size [inl: 3,808 x 1,507

warnings: 0

Insulation:

tool path TO: 128.3301n , duration: -

[Obi[2]: "PhACdrive_LCD_R1.GBLY
total area [in2]: 5.739

@ rowamings | X6.67938, 407583 | [u6.67938, fy-9.47416, A11.59187 | [in] LS_Superfast.mpf PhCNC Prov516.610834.4440  |MTCLE: 13.5¢-6/°C (FR4) @ 29.65°C
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2.1. 9 Gerber editor

PhCNC ha 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.

] Select  C:\Gerber-rs274x\Gerbersamplel v & by | tayers -
y copper:292cm2 O 1mpont
£ prasiereal

| ¥ ame
I BOTTOM 03-09-2015 10:35:11 | 125KB
nean 03092015 103511 | 7k8

Clrweror x
S ameEesG. o

affe: LS_Superfast.mpf v 5943" x3.048"

Gerber-1s274v GerberSempiel \ TOP 03-03-2015073511  332K8  ND5285 V10212 eXD.5285, dY10212, c1 1498 413,428, 25,3387, 429.2060 mem

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.

R/ Gerber & Drill e

"] select  C:\Gerber-rs274x\GerberSample1 v 4 ayes
=) - s —— T
t 5.943" x 3.013" il

5.943" X 3.048

| ci\Gerber-rs274x\ GerberSample1\ 109 03-09-201507:3541  332KE | X45704, ¥32207' | dXASTO4, dY32207, d5.5913 41160834, 4Y81 8068, d1420179 mm

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 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/JY9lpaClgEqg

Gerber import example (editor) #2
https://youtu.be/4AMSkDD8JGjw
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https://youtu.be/JY9lpaCIgEg
https://youtu.be/4MSkDD8JGjw

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

2.1.10 Single layer PCB import

PhCNCUs er 6 s Mze

When you import single sided PCB designs the Gerber file for the solder layer (hormally bottom layer)
comes from your cad system as if you are looking at the board from the top. Our system mirrors this

when you decl are i

t Abot t o mssdryadiffieuities in placing thet project onc r

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 yo
during the machining (CNC mode).

25/ Gerber & Drill Import

In the examp

¥ ame Date/Time

[Z ADAPTERY.DRL
] Adaptory - CADCAM Bottom Copper.TXT
W AdaptorY - CADCAM Drill.TXT

24-08-2007 22:48:08
26-03-2007 10:31:48

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

o
ci\Gerber-rs 2144 Adspte¥Adaptory - CADCAM Drill. TXT

b
2

ur Gerber and Drill files as a top and they will not be mirrored

e shown below is the standard method of import

Layers:

Import

J tools: 4, holes: 95
D AdaptorY - CADCAM Bottom Copper.TXT 2730 % 2.310" D0

i ¢ adaptory - CADCAM Drill TXT

v B |(em o

Fhatoplot resolution [dpi]: |1 000

[COMirrerx  [IMirror ¥ Adaptor - CADCAM Drill. TRT

R 124%

Frofile: Default.mpf 3.080" x 685"

6-03-2007 07:31:48 2KB

33.0242, ¥0.1008"  dX3.0242, d¥0.1008, d3.0259" (768145, d¥2.5605, d76.8572 mm

asi

[Z ADAPTERY.DRL
] Adaptory - CADCAM Bottom Copper.TXT
W AdaptorY - CADCAM Drill.TXT

24-08-2007 22:48:08
26-03-2007 10:31:48

] Adaptor¥ - CADCAM READ-ME.TXT

26-03-2007 10:31:48

o
ci\Gerber-rs 2144 Adspte¥Adaptory - CADCAM Drill. TXT

b
%6

Y

e er to use the AMirror XO0 option, and |
25/ Gerber & Drill Import y

[ select vl 4p 4y | Lavers: copper: 110 cm2
¥ Hame Date{Time Top Bottom Mech AdaptorY - CADCAM Bottom Copper.TXT| 3.080" x 2.685"

Top [_]Bottom

¥ AdaptorY - CADCAM Drill. TXT
.

.f[u‘a

v & B |(ewm o

Photoplat resolution [dpil: |1 000 [@Mirrorx  CMirror ¥ Adaptor! - CADCAM Bottom Copper TST

& 124%

Profile: Default.mpf 3.080" x 685"

-03-2007 0731:48

2KB

X17389, V0.0336"  dX17389, d¥0.0336, d1.7393" d(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 work-space.

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

ag ain).

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:

T Reducing calculation time for insulation and rubout calculations
I 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.
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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 sl & Q e Ve B w e A E 4855 $ac ¥, optens, (@ | g8
B =R 2R '

¥ msulate: 7.30, 18.00

¥ cut: 60.00
§ rubout tools: 125.0, 62.5,
313,156,100, 7.3

 drill tools: 30.0, 400,450,
60.0,125.0

E-{v]EB Top Layer
PIDtest - CADCAM
«.[/ll PIDtest - CADCAM
=-[w]EB Bottom Layer
PIDtest - CADCAM
L PIDtest - CADCAM

o

00 0

e
7

« »

[Oby[1]: "PIDtest - CADCAM Top Cop
I area [in2]: 8,467

size [in]: 3.360 x 2.526

warnings:

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

[Obi[2]: "PIDtest - CADCAM Bottom |
total area [n2): 8,655 | . i

@ no warnings ¥5.56089, V635429 ox5.56089, dy-7.19570, d9.09405 ~ 1000dpi [in] Default.mpf PhCNC Prov5.09.9319.A360x64 ~ MTCLE: 13.5e-6/°C (FR4) @ 2299°C

F_A1PHJ

2.2 PhCNC Project Files

PhCNCsaves the projects in .PHJfiles, 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 Explaer 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 supports two modes of load ing .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, tyhogenedl PHI pmjectsifup to8 filds) Wpbnsexiting
PhCNC, you will be asked to save the current project (if it has been modified) and even if you answer
ANoo it wildl be saved to a special file calalyan
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 (& =% M & 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 ce ntered to the mouse
pointer.
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The button = ¥em=mermze | jg 3 Very important setting! It is for the insulation tools, used in the
calculation of the insulation tool paths. If you change insulation tools, PhCNCautomatically recalculates
and redraws all insulation tool paths.

Important

PhCNC 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.

The standard version of PNnCNC does no detect and display this problem (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 ¥ js for Rubout tools selection (described later in this manual).

Drop down Yo som is to set cutout tool diameter (if any). If you change this value, PhCNC
automatically recalculates and redraws all cutout tool paths.

Window is the panoramic window it shows all objects placed within the machine workspace.
The Paroramic 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.
=-[/]28 Top Layer
- [ pDtest - capcan
- [ pmtest - capcar

=-[]Z8 Bottom Layer
[v=% PIDtest - CADCAN

Window | ¥@rm=r==is the loaded files window it shows all the | oaded files and the layer they are on.
Clicking on the check-mark = 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.

E-{v]E8 Top Layer
.[v]% PIDtest - CADCAN
B JPIDtest - caDCA

E!-'_’P Botto ﬁ‘utest - CADCAM anical 3.TXT,
-.[v]% PIDtest cADCAM ﬂ

- LR Etest ~ CABCAS>
In the example above, the Mechanical layeris being moved from the Bottom to the Top Layer.
File type symbols:

Z - Gerber file
B - Drill file

Maé

B-Mechanical |l ayer (APhCNC Printero or fAlnser

- Mechanical layer (Gerber)
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[Ohj[1]: "PIDtest - CADCAM Top Cop
tokal area [in2]: 8.491

size [in]: 3,360 x 2,527

warnings: 0

toal path: 66.27 In

duration: ~8. 18 min (F15.0infm)

[Obj[2]: "PIDkest - CADCAM Bottom
total arsa [in2]: 8.659 i

Window b — is the statistical information window. Here, you can find t he 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, y593 34611, ¥1.4276 d¥1.2131, dv-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.
Usethe ipace baro on your kredayivie comrdimhtest ab any mointoon theh e
project. This feature can also be used to measure the distance between any two points.

E

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

Selecting -~ image will display the tool path center line only

Selecting image will display the tool path & real thickness

Selecting ©! image will display the tool path & real thickness & center line

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

Selecting @4 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 ©f 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:

i Show spindle path this PhCNC Pro 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. B0 0 snowmb ks
1 "Show thumb tacks" - this PhCNC Pro option will show / hide f‘a_j o
thumbtacks and is discussedin detail in section 2.14 2R G Fllrubon

1 "Design rules violation" - this PhNCNC Pro option will activate/deactivate = 2 rmseimed
the DRV and is discussed in detail in section 2.13

1 "Forced Insulation" - this PACNC Pro (1.16.1+) option will activate/deactivate the forced
insulatonand Ca cul ate t ool paths wused in fAforced
calcul ated the first activation wil!/ do so.
is discussed in detail in section 2.23

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

I "Transparent Mode' - this PhCNC Pro 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. Bellow is an example of the usage.
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"0 Phene

B =B o
¥ mnsulate: 8.00, 16.00

¥ cut:45.00

 rubout tools: 125.0, 62.5,

313,156, 10.0, 8.0
29.5{d31.3}, 30.0{d31.3),

¥ 315(d31.3), 35.4(d30.4),
40.0(d39.4), 42.9(d39.4),

[Obj[1]: PCB_PhSTdrive_V5_R0.GM
total area ind]: 10,253

size [in]: 2.528 % 4,058

tool path: %.23 %s

duration: ~2.13 min (F7.5in/m)

[Obi[2]: "PCB_PhSTdrive_V6_RD.GTL
total area [n2: 12,278
size []: 2.816 x +.360

PCB_PhSTdrive_Ve
PCB_PhSTdrive_VE

File CAM CNC Setup Took Calc Language

ﬁﬁﬁﬂ =20 & wvesw v & @ W B

0
[ CSSmneS 579350, V6.97402

4 325 S ac WL,

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

PhCNC Pro v5.0.9.9319.A360x64

options, @~ [~ i B

MTCLE: 13.5e-6/°C (FR4) @ 22.99°C

PhCNCUs er 6 s

PhCNC

SR R W

2,

¥ Insulate: 8.00, 16.00

{ cut:29.00

 rubout tools: 125.0, 625,
313, 15.6,10.0,8.0

20.5(d31.3), 30.0(d31.3),
§ 31.5(431.3), 35.4(d39.4),
40.0(d39.4), 42.9(d39.4),

PCB_PhSTdrive_Ve
PCB_PhSTdrive_Ve

PCB_PhSTdrive_Ve
PCB_PhSTdrive_Ve

[Oby[1]: "PCB_PhsTdrive_Ve_RD.GM
total area [nZ]: 10,259

size [in]: 2.528 x 4.058

tool path: %.23 %s

duration: ~2.13 min (F7.5in/m)

[Obj[2]: "PCB_PhSTdrive_V6_R0.GTL
total area [nZ]: 12.278
size [in]: 2.816 x 4.350

Fle CAM CNC Setup Tools Calc Llanguage

D«%gﬁ D«Galaﬁn%‘v(ﬁ@ﬁm

Al
[ 552623, V697503

4 8 5.5 & ac E;’;‘?\ic{tﬂ\)

ox5.82623, dy-6.57197, d8.78270  1000dpi [in] Default.mpf

PhCNC Pro v5.0.9.9319.A360:64

MTCLE: 13.5¢-6/°C (FR4) @ 22.99°C

th "Transparent

Top & Bottom layers (&£*).

Note:
This option has no effect if a single layer is enabled.

Modeo

act

\Y

e
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Drop down is for visualization modes.
Buttons @&k & @k ar e for a speci al vi sualization mode ca
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 these buttons are inactive!
Buttons: &8, &#, @3 & & are for review of top and bottom layers :

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

&4 - bottom, top, drill & mechanical (bottom layer on top)

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

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

Below are examplesof fAcopper vVviewo:

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

fle CAM CNC Setp Tooks Gl language
S@ P 2O & v YA B A MNE4EBS o KN, opons, @V EE
=B <R =R

¥ tnsutate: 7.10,10.00

¥ cut:se00
1

@ rowerrgs  XISIIST, VERIIT el ST, dy-694695, d10.24333  1000dp [n) Defeutmpt PhCNG ProvS09.3319.436064  MTCLE: 135e-6/°C (Fd) © 2299°C

Bottom layer (insulation, drill and cutout and cogeer rubout::

fle CAM CNC Setup Tooks Cac L

S@ P 2O & 1 VA B MNE4EBS o KN, optons, (VI EERE
=@ <R "R

¥ tnsulate: 7.40,10.00

@ rowerrgs | NSD6I32 V59224 406132, 6762775, 4374250 1000dp [n) Deteultmpt PhCNG Pro 5099319436064 MTCLE: 135e-6/°C (Fd) © 2299°C
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All buttons above control the visualization of the project. They do not affect the settings or the
machining process in CNCmode.
The following Quick access tool bar buttons are accessible on the tool bar:

Button & is for enabling the panoramic view window

Button 4 is for the setup of PhCNC

Button = is to access the built in calculator

Button &1 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 = & s to switch between CAMCNC modes

Button #%E is to enter the project tools list

2.4 Tools

In order to make the operation of PhCNCeasier 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 i T o oih tkedupper 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
Diameter i Speed Plunge rate | Feed rate | Tool Tip|
| e ‘ i Type ‘ Operation ‘ fheed fhoe fedrote | Tool i Comment
#1 0015 Stub End Mill Insulate & Rubout  default default default - SEM_15

#2 00197 (0.5mm)  Stub End Mill Insulate & Rubout 55000 300 125

00313(1/327)  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")  Drill bit orill default default - - DRL_31
0.0394 (1.0mm)}  Drill bit Drill default default = = DRL_39
#9  0.047 Drill bit Drill default default - - DRL_47
#10 0.079 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 Drill default default = = DRL_125 3

#13 0125 (1/8") Drill bit orill 50000 300 - - DRL_125 #2

#14 0.125 (1/8") Drill bit Drill 50000 40.0 = = DRL_125 #1
undef v 300 Insulate & Rubout  default default default 4.0 v_30

#16 undef "yd5e Insulate & Rubout  default default default 4.0 V.45

#17 undef ¥ 607 Insulate & Rubout  default default default 5.0 ¥_60 5mil

#18  undef V" 60° Insulate & Rubout  default default default 4.0 ¥_60 dmil
undef v 90° Insulate & Rubout  default default default 4.5 v_o0
00313(1/327)  Routerbit Cut & Drill default default default - R_31

#21 0.0394 (1.0mm)  Router bit Cut & Drill default default default - R_39

#22 0.049 Router bit Cut & Drill default default default - R_dg

#23 0.050 Router bit Cut & 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 Cut & 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 to ols parameters. The description of each
parameter field is as follows:

91 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 157 thiswillbe 0. 015 0

1 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"und e f i ned " |, ADr il | bi
End Mill', "V 25A"",V 30A", "V 45A", " Van®"OM"1,20A” 90A",
For tools of type fi V the track size (diameter column) depends on the tool penetration in to the
material. It is recommended to select fun d e br@ntef 0.0)!

i 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 toolis afi Rout ethenBi
the possible choice of Operation will be limited to: "Cut & Drill", "Drill" and "C ut"; The reason for
this is a router bit can be used for drilling holes larger than its diameter.
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1 Speed is for setting the RPM of the spindle for this tool. If the choice is i d e f athelsétting
speed is selected from global parameters table for this operation (see 3.4 CNC process control
settings). Possiblesettings are 5,000...60,000 and 5,000...100,000 RPM depend of the model.

1 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 i d e f ahe Isdttiag is from global table for selected
operation (see 3.4 CNC process control settings).Possible values are40...0.1 in/min.

i Feed Rate is for setting the tool movement speed in XY plane (in/min). If A d e f assdletted
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 meaningfor i Dr i ltype. bi t 0

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

Notes are shown in the tool change prompt window.
PhCNC -> Change ro_nl!— o]

0
= Please, replace the tool with T1 @

(0.060 DRILL DRL_47 ) Emergency
Stop

oK I

1 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 :

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

b 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 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

[mil inl’#

TTONOT DRL_39

#13 0.047 Drill bit Drill default default - - 15000  DRL_47

| Dla[l::ﬁter a Type ‘ Operation ‘ Speed Plunge rate F:Edratelmnl DT[nnI]I/jla Comment|[«

[rpm] [in/m] Tin/m]
m 0.035 Drill bit Drill default default -

#14 0.079 Drill bit orill default default - - 15000  DRL_T9
#15 0.1181 (3.0mm)  Drill bit Drill default default = - 15000  DRL_118

#16 0.125 (1/8") Drill bit Drill default default = = 15000  DRL_125#1

#17 0125 (1/8") Drill bit orill default default - - 15000  DRL_125#2
#18 0.125 (1/8") Drill bit Drill default default = = 15000  DRL_125#3
#19  undef ¥ 30° Insulate & Rubout  default default default 35  2000in  ¥_30

m undef ¥ 450 Insulate & Rubout 45000 default default 6.5 2000in  ¥_45
#21 undef ¥ a5t Insulate & Rubout  default default default 45 2000in
#22 undef ¥ 45T Insulate & Rubout  default default default 4. 2000in

0
= S[vs0- o ][insuste & Rubor v | el =S e E] 2o [e0
e

#24 undef v 90" Insulate & Rubout  default default default ad ¥_a0

{TTR) undef "y 90> Insulate & Rubout  default default default 45 500in
#26 0.0313(1/327) Router bit Cut & Drill default default default - - R_31
m 0.0394 (1.Omm)  Router bit Cut & Drill default default default - 10000in R_39

#28 0.049 Router bit Al default default default - - R_49

TH 14 [ Router bit Cut & Drill default default default - - R_S0
#30 0.0984 (2.5mm) Router bit Cut & Drill default default default
#31 0.1181 (3.0mm) Router bit Cut & Drill default default default

+ add = Delete A, Select

Shown above is the column in the tool table that handle the tool life (i n 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 .

e Life Cycles
oK
MaxLife Path [in] 2000in | v/

Max # of holes/plunges: T v, ==

Currert Life Cycles

Current Lfe Path [in] 2427in | v
e Tool
Current # of holes/plunges: |1512 v

Important

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

( rashows which column is selected for sorting order ).

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

In the left portion of th e screen (PhCNCin CAMmode) 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: 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,
l 51.0,80.0, 118.0, 140.0

2.4.1 il Meolsl at eo

PhCNC (v5 and up) offers traces and pads insulation using up to 8 different tools. The selection and
settings of the tools are perform ed in the "Insulation tools" window.

To select it click on | Ywsete 7701000

Penetration
Insulation tools: Depth [mi] Diameter (d) [n]: 0.0077 ¥ | § select Tool oK

il V" 60° Tip{0.0055"/0.140
[z THo2{0: = .7 mil o o e y SclectTod
ATC

S60000 FR15.0 PR40.0
m Ti:  10.0mil StubEnd Mill 0. ulnsu;fu 254mm 3.0 mil Feedrate in/m]: (15.0) vi

Type: V" 600

550000 FR7.5 PR35.
Phunge rate [n/n]: (40.0) ] [HoZ]

[RTHo1

m Speed [RPM]: (60000) v
D Commen it V_60
(o) Penetration Depth [mil: 2.6 &
O m tool tp (¢) [i]: 5.5 v
[ G

m]o]

Design Rules Violation . Arc precision: High hd
ion Corner precision: Medium |+
er spikes (IPD)

M tool path overlapping mil: 0.50  [v| Spike size: Small |

Mirimal copper width [mill: 200  |v] T
v
[insulation 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, PhQNC is using only the selected tools (¥).

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 system recognizes this and will use the same tool
(in ATC models).

The number of tools that will be used depend only of 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 co ver potential needs in the future. Limiting
the number of tools has its own advantages, for example less tool changes.

PhCNC 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 will always use the smallest tool available

Additional options related to insulation process

L. 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".

L. 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 u nder "2.23 Forced
Insulation”.

L 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)"

Page34 of 172

Maé



PhCNCUs er 6 s Me
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.
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.

Buttons === & [¥3=™ allow the operator to select a tool from main tools table or from tools already in
the tool holders (ATC models only). For ATC models it is desirable to select tools from the existing ones
(in tool holders). If this is impossible for any reason, PhCNC will stop the operation and require manual
tool change with the appropriate tool.

I f the selected tumdefo id$s amgper AVOhai thr Aient di am
shown 0.00800 ) .

When you select an insulation tool from the main table,only t ool s t hat have #@Alns
Al nsul ated in the AOperationd column will be pre
The information contains actual p ar a meetvalue drom( thef

global table). These are the parameters that will be used for the prog ram generation for this process.

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

As we mentioned 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):

tool path TO: 511.990 inch
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