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1. Whatis PhCNC?

PhCNCis an user friendly, extremely accurate, specialized software for PCB (Printed Circuit Board)
prototyping for the Accurate Accurate 4xx (A4xx) & Accurate 6xx (A6xx) 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 engraving, 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 when the prototype PCB is being produced by all Accurate
models. In the CNC Mode, the user can execute the programs that have been generated by PhCNC to
control the Accurate Adxx/A6xx. 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 a | ist of available operations in the CAM mode

Load one or more PCB desi gns (/Btenail* files seledidn) i nt er
Group/ Ungr oup muhdtothgr $eparate Gogectsd e si gn s

Copy/ Del ete/ Sel ect/ Desel ect/ Move objects or gr
Rotate objects or groups by an arbitrary angl e
Vi s u a lgéngrated msilation tool paths.

Alnsulation with up to 8 insulation tools.

A Automatic det eesvViolaion (DRY).*Desi gn Rul

A Forced Insulation. *

ARemove spikes (IPD) *

To T T Do I

A Assign regions for excessive copper rubout and
AAdditional traces insulation. A mode tihisfdasteramn 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 pgads insertion.

A Universal i nput "PhCNC printer"™ driver all ows

nameplates from any CAD software (not available in the demo version).
A Load/ Save/ |l mport PhCNC project fil es (amufdciuying. 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. *
* available only in PhCNC Pro
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Below is a | ist of available operati
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ons in the CNC mode

A lnsulation (top and bottom | ayer)

A Rubout (top and bottom ayer)

A Drill (top or bottom | ayer)

A Cutout (top or bottom |l ayer)

A St e n ard bottqmtlayep) *

A Countersink (top or bottom | ayer) **

AiPecko mode i snPhGN@Prawermsionlt s bskdefor high aspect ratio machining.

A Auto Fiducial Registration. *

A Quality control Positioning and me aA3b0/ASBRATOX S

* available only in PhCNC Pro

** available only in PACNC Pro, when DXF import is used.

CNC Video mode #1

©
Q wan v @A N E A S SO0 et

CNC Video mode #2

> @A N E A S SO0 e

1.2 How to produce PCB prototypes using

PhCNC?

1 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. Dependnhg on your design,
you will have to run some or all of the following: drill, insulate, copper rubout, cut internal shapes,

and cutout.

File CAM CNC Setup Tools Calc Language
T PO NI U RTE 1 R e
4mx- 10000 | Kemp
b A=
1pm 0.001 0.01 0.5 10
X -1.00000 Tool: To,THO2

Y 4.00000 rem: 0
Z 1.26020 rem: 0
Home X

Home XY
Home Y

Home Z x=0| [v=0|(z=0

Spindle

¥ spindieon § E‘:’"‘ &

orpm 5000 60000 rpm

Feed Rate Overide
+15% 0.0% -25%

CRE IR

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

Clear TTY

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

Frro: [ { [
“L (RGN 310723, V55555 | @10723, dy-T70446, d1124637 | 1000dpi fin]

Default.mpf

k4 Tool
em L. O
Program: Entire (Top)* |

RUN (GO) Stop

¥ oa
o o
Gopen | i compile

2 Rubout (Top)
[w]3 Drill (Top)

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

[m]
A

0 @r.l o

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

9 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 = ®meserson | 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.
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[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) T The graphics of currently selected Gerber/Drill file from the list (3)

(5) T 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 ENTERKkey. 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 wifolilmpomioPhCMCe s el 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 etoPhiChs except fAnon
The choices for Gerber files are ATopo, AfBott omo
The choicesforDr i || files are ATopo, ABott omo.

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.

['NC Dl Setuy

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 tialing zeroes Reference to absolute origin
) Suppress leading zerces © Reference to relative origin

© Suppress lrailing zeroes

Other
] Optimize change location commands

]

1ate separate NC Diill files for plated & non-plated holes

] Generate Board Edge Rout Paths

200mil

Important

PhCNCUs er 6 s

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

[[Iselect  C:\Program Files\PhCNC Demo\SAMPLES'DEMOC3 V| <8 4 | Layers:

DatefTme = Top  Bottom = Mech DEMOC3.80T
DEMOC3.BOT 05-01-2009 09:46:36
|5 DEMOC3.MECH 05-01-2009 09:36:02

DEMOC3.SPB
DEMOC3.SPT
~| DEMOC3.tap
DEMOC3.TOP

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

Photoplat resalution [dpil: 11000 %

& s5% [ & EEEH

Profie: Default.mpf [~
CAPragram Files\PhCNC Demc\SAMPLES\DEMOC HDEMOC3 BOT 05-01-2000 04636 50 KB

X0.0000, V0.2686 dX0.0000, d¥0. 2686, d0.2636"

copper: 21.5 cm2
5.050" x 4.622"

B,

DEMOC3,BOT

5.050" % 4.622"

ox0.000, d¥6.823, d§ 823 mm

We wi | | s el e thd stafuBobthit fiemo a s
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