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1. IsoCAM3000 Basics

This manual aims to present how to use the different features of IsorCAM3000.

1.1 First installation of IsoCAM3000

Important remark: Before input of the software dongle in the computer’'s USB port, please, install the
software first. If you have input the dongle before installing the software or if, for some reason, the
dongle’s drivers are not installed, read and follow the instructions in 1.3 USB drivers installation.

All steps of the first-time installation are shown below.

frstall L [ cpar [ [pems] [

0 [ | ] T
Instafl < Back b > Cancel

fastl] | | spesn | [peat] | Camcel
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USB drives are located in the IsoCAM3000 installation folder (by “default” “C:\Program
Files\IsoCAM3000").

1.2 Upgrade of an existing IsoCAM3000 installation
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All upgrade installations preserve current settings of IsoCAM3000.

The IsoCAM3000 uninstall procedure is the same as other software programs, “Control Panel”->"Add or
Remove Programs” (Windows 2000/XP) or “Control Panel”->"Programs and Features” (Windows
Vista/Win7/Win8/Win10).

1.3 Machine parameters’ setup

Before starting to use IsoCAM3000, it is highly recommended to input the dimensions of the working
area of your machine. This can be done from the "Machines" window:

The above parameters are important mainly for the procedure of manufacturing of double-layer PCBs.

2. CAM mode

When you start IsoCAM3000 it loads in CAM mode. In this mode you will be able to load and edit your
CAM data in order to be ready for prototyping in CNC mode.
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Hile CAM Setup Tools Cale Lanquage
iﬂ S a 1530%

¥ cut szoo
 rubout toals: 125.0, 62.5,
31.3,15.6, 8.0

y el tools: 20.0, 32.0, 40.0,
44.0, 600, 120.0

2 [wI8 vopLayer
#1% PHL-TE?7-TOSATE
[#I PHL-TC77-TOSAL
= [l Bottom Layer
[ PuL-TCT7 ToBABC
B PuL-TCrr-TosABE

[Oaj[1]: PHE-TCTT-TO8A TR
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[0b1[2]: PHL-TCTT-T054.8077]
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total area [nd]: 11 il

WP rowanegs | X5AD3Y, V55780 A5037, &y-6.5517, AB.A927 [l Detaultapt T AMBI0NEA Pro v5.71 4.1 T94:54

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

e Load one or more PCB designs

e Group more than one PCB in a single object

e Ungroup already grouped objects

e Clone (copy) objects or groups of objects

¢ Delete objects or groups of objects

¢ Select and deselect objects and groups

¢ Rotate selected objects or groups by an arbitrary angle

e Move selected objects or groups

e Visually check insulation tool paths

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

2.1 Gerber/Drill Import

The current revisions of 1soCAM3000 utilizes a visual approach to the process of Gerber/Drill files
import. It is based on GerberView technology of IsoCAM3000 (button =#).

2.1.1 Window for Gerber/Drill files import

Shown below is the basic view of the Gerber/Drill file import window. Note the numbers in the red
brackets. The meaning of each one is explained below.
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cnpper: L8 emd Emport

090 % 4547

EAD: Dedault w dpply Y | mobe Delsuiiel = 50007 x 4542
C-\Frogram Fien\lioCANBI00GH Dema\ SAMPLE S DEMOC 5 DEMOC). TOR (13- - 2005 954630 SRR SRS O0000° o3 3500, ov0.0000, o5 55N ] 30,5450, dv.0000. d130. 94 mm
ST — —

(1) — Currently selected folder

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

(3) — List of files selected for import to IsoCAM3000 and the layer assigned to them.

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

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

The selection of Gerber/Drill files is very simple. Folders can be selected with this button ' &se= or by
entering the path manually in (1) and pressing the ENTER key. In the left part of the screen (2) you will
find the contents (files and folders) of the selected folder. Folders inside the selected folder can be
selected by double clicking on the folder name. Returning to the upper folder can be done by double
clicking on this button @ -, 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  coir des)) E y €] v| % |4y | Lover=
¥ riame A Date/Tane S Ext [ree ©
-
@ verocssor U5-01- 2009 11:46:56 EET I Clw

View file Ginternal viewer) g
[~
r

@ verocisrs View flle (nstepad) 3KH|  SPB
@ pemociset e, 10KR  SPT
Canvert Gerber to Drll

@ pemociTor . b AS KR TOP

1 verocsiap Ky AR

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). IsoCAM3000 analyzes the file content and if it is a valid
Gerber/Drill file adds it to the “Layers” list (3).

The selected file has an initial status of “none” and will not be selected for import in IsoCAM3000.

At this point you can see a small image of the file content in the right (4) and decide what status to
select for this file. All selections except “none” will import the file into IsoCAM3000.

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

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

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

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

Note:

You can change the status/layer of selected files at any time.
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It is possible to import more than one drill/drill-slot files (up to 8) and up to 8 mechanical layers.

Note:
Only drill-slot files containing G85 command are good for this import

Below is an example of the export of drill-slot files from Altium Designer CAD system.

Opbors
NC DAl Fomat
Specily the uriks and fomat o be used in the NC Dril outpu fes:

This conirols the units (Inches o milimeters), and the numbes of digits before and after the:
Secialpont. " ks Fomat
523
2
825

@ |nches

Miirater:

The numbes format shoud be set to st the tequirements of your design. The 2 3fomat

has a1 il iesohuion.
24 has 201 mi resohuion. and 2.5 has a 0.01 mil resolution. 1f you are wsing one of the
higher resohatons you

should check that the PCB marufacturet supports that fomat. The 24 and 2.5 fomats
only nesd to be chosen

i there axe: hoies on & grd fnes than 1 mil

Leading/Traiing Zeroes Coordinate Positons
Keep leading and raiing zer0es Reference fo gbsolute ongn
Suppress leading zeross @ Reference to relative origin

@ Suppress aling zewes
Diber
[¥] Dpiimize changs locafion commands:
7] Generate separate MC Dl files for plated & nonplated holes
7 Use e st cormand (G851
[7] Generate Board Edge Rout Paths

200wl

0K Cancel

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

Here is an example of importing files:
We will select the first file from the list (2). This file is a valid Gerber file and appears in the list (3) and
you can see the image of its content in (4).

s vl import

copper: 318 cm2 El-nn
SO70° x 464T"
DemoCIIECH 05.01-2009 133692 T
o oerotases 05012009 115454 EL
H omocuser 5012008 13:54:94 10m st
DEMOC e 05-01-2009 134638 [T
2 oemocator 0501+ 2009 114436 wsE Tor
Muree X [Thirea [Elconter  [inable wirard st
a v~ @ 6w en
EAD: Dedault w dpply Y | mobe Delsuiiepl - SO0 AT
4 Program Fler ool AMNIO0EM Demo SAMPLES DEMOCT.OUMAOCHEOT | (15-01-2000 05450 | S)ED 8 5800, V.52 cit-5.0888, V-2 442 o8 396 D028, b4 84T, L8374 e
S — — — - — S

We will select “Bottom” as the status of this file.
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) Gerter & Uil import
) sebect

e

E oemocisor 85-01- 2009 1144

7 pamocasEcs 05-01-2009 11:36:03
B oenocuse 05.01.2009 11:5454
B ooocaser 05013009 18:50450
e T 05-01-2009 114638
B oenocuror 05.01-2009 114836
CAD: Detaut

< am Files IsoC AMOOO0WES Demc' SAMPLES DEMOC T DEMOCEBOT

DIMOCLROT
am ot
v pcn
I e
LLL I
s Tar
ww Tor
[Mirsex  [JMirvor ¥ e g [ZlCester  [inable Wiard OCIIeT
& rew VQEEH B w1 3
=
L
=
v hpeky ] | ol Delihmel - SOP0° n a2
05-01-200005:8630  SOKB  N1AM, VO.0NNTT L83, V00NN, 1638 AL 6160, SVOASSL. 0L A2 mm

It will appear in the “Gerber View” window (5) with the color for bottom layer.

Next file selection:

= oemocsor 05-01- 3509 134638
e T 05-01-2009 15:36:03
B oemocase 05012009 11:5458

H oeoraser 05-01-3009 135454
05-01-200% 11:46:18

CAD: Detauk

< am Files) IsoC AMOOO0WES Demc' SAMPLES DEMOC T DEMOCE T0P

The selected file will be a “Top” layer:

v Apeby i | ol eluhmol - ey
(15-01-2005 05,4690 B KB | XS04, TOAILY  cNS8NON, YOOI o 800" X143 1%, VD0, 163,361 mem

¥ iiame SaonrTe

Ga -

= oemocsor 05-01- 3509 134638
T oemccirmcn 05-01-2009 10:36:03
= oemocases 05012009 1154550
B ooocaser 05013009 18:50450
T et 05-01-2009 13:4638

CAD: Detauk
< am Files) IsoC AMOOO0WES Demc' SAMPLES DEMOC T DEMOCE T0P

LLL I

[Ctarerx  [lMirver e g [FlCenter  [imable wizard

8 we - @ 66 [eW em oo

DEMOCLTOR

v Apeby i | ol eluhmol - ey
(05012005 05,4600 BEKD | XLAISL YONZN  NLAISE SVONZN, A1AIM" 036 2002 SOSTL, d39 2047 mm

Page 10 of 103
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Third file selection:

v Ak

CwmTee
2 emocisor 05-01- 2009 114806
o perctises 05012009 115458
H oo 05-01- 2009 10:5458
TS T 05-01- 3009 11468
ER 05012009 11:4836
EAD: Detauk
- Frogram Fler lsoC AMNI00E4 Demc' SAMPLES DEMOC T DUAOCSMECH | 05-01- 2000 05302

:!I'ﬁgg%

Pt ik,

50007 w02
14159, AVSTL d3LISM mm

D08 | X393, VLI N335, 0L, o S50
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This file is a “Mech” (mechanical) layer file. It contains the internal cuttings and final cutout of the

board.

L CemTee
D -

2 emocisor 05-01- 2009 114806

B porsocisucn 85012009 113630

o perctises 05012009 115458

H oo 05-01- 2009 10:5458

TS T 05-01- 3009 11468

ER 05012009 11:4836

EAD: Detauk

- Frogram Fler lsoC AMNI00E4 Demc' SAMPLES DEMOC T DUAOCSMECH | 05-01- 2000 05302

v Ak

[d7ee LA mottem [Jotech ]St [ 5. [ I nevocasor

ATen []Bettem [ Hech [] [ B oevnceror

Cruersex  [Irreor ¥ wor [Flcester  [limable Wisard

pr—rpe .l-.-i
ASRO" N A4S

& e~ @ [ em oo

S0007 w402

IOB | KISAL VODATS IS4, TO06TS, b 00,6157, oYL T10L 1004340 mm

The next selected file is recognized by IsorCAM3000 as a drill file. If it does not contain tool definitions,
the symbol ¥ shows that at least one tool has no definition.



IsoCAM3000 User’'s Manual Page 12 of 103

I
| 7w BAmcttom [Jrsech [ 55 [ Gt [ B oovocasar ] E et

CAD: etaut 1 ooty [ e st v Som x sz
L Frogeem Fier lsoC AMNIO0ES Demac SAMPLLS DEMOC 1 OEAGC 3 tep (rh-011 - 2005 95,4654 8 X165, 0557 A 1856, O.ONT, ol 661 5003, SvASSL, dYM mm
IRASEUINERES - o — = S PSR

After selecting a “Top” layer for drilling, IsoCAM3000 shows the table of the tools used in this file
(shown below). Here you may make changes such as the coordinate format to Integer/Decimal, units of
measurement, and individual tool diameters (double click on each diameter box).

Troe g [— Fe— =
*) tmgheh [INCH) %) Admabate Integer: 3 - (3 Loy 2o
Ctetre rnt] Dintremental Cecmat o v || (OTralegZens Auto detect

L g | e | toe | "] i
Fr CTE e
UUUUU Dl bt [ {a0.0)

il it [ {400y

=
"
=
(1
-
-

[T
oam0 st (EeRe)  (400)
790 Dbt (se0s0) (400}
20 DeEst (eaosa)  (400)

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 ®emer hytton.

Button #=*== j5 designed to do an automatic recognition of the data format for Excellon drill files. In
order to be used it needs at least one Gerber file to be selected in advance (Top, Bottom, Stencil Top or
Stencil Bottom). This option analyses the coordinates of drill patterns and compares them with the
coordinates of the Gerber's. This function allows you to automatically select all parameters of your drill
file. It may not work in 1 of 1000 cases and will require a manual settings. In such a case you can study
the "Excellon" format or contact us for help. In any case that there is suspicion about the file format, a
careful examination (using high zoom) is recommended.

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

In all cases that the drill file(s) need manipulated we recommend the following sequence:
e Import your Gerber files completely (but without drill file(s))
e Start a new procedure “Import Gerber & drill”
e Import your drill file(s)
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e Now you can select your drill file(s) as a separate object
e Make all transformations needed and align your drill files to the Gerbers
e Finally use high zoom for precise alignment (you will be able to match to 0.0001")

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

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

In the example below all files selected are ready for import into IsoCAM3000.

- copper: 11D em2 Em
» ATER w4355
& -
B temocasor 05002009 134636
7 oenocasecn 05.01-2009 133602
= perectases 05012009 115454
E: pemociser 25-01- 2009 115444
7 oenocite 05-01-2909 13:4630
= oerocator 05.01 2009 114535
L

EAD: Default v Apely Prafie: Delsullepl - SOP0" AT
CoProgeam e o A0 Dumc SAMPLLS DINOCTDUMOCLFT 8- o ssiasa 11 KD 00058 ) 336, v, 6 1 A2 544, 7L 2044, 1A AL meem

Note:
IsoCAM3000 allows the operator to import more than one mechanical layer (up to 8 layers are allowed).
This is shown on the screen below. Each layer is imported from a separate Gerber file.

[ erter i Dril import

=
¥ iame E—
& I powerti0_K130r 12082811 1818 [0 8 <t _powerttn_picn
Ty S——— 12-09-2012 3853307 Se [ 5 Po8_powertin_prswp
H P8 Powertn_R1LOAR 2092002 18R
T - 12-08- 2017 11153 ¥ @ reo_powertio_niran
& B0 _powertiD_R1GM 12.00- 2002 383132
& PO8_Powertth_m1LGHL 12092002 103152 oxn @ st [ ree_powerten_nicny
A POB_PowerllD_R1GHIY £3-09-3843 183143 1 GHAY
& PO _powertan_R16H15 §3-08-2912 18305 o Gris
P8 Pwerd (0 KLGHZ 139 2012 18T o G
& PCn_Powen0_R1GHD 13-08-391 18053 om G
& PO _FowertiD RGPS 1208280 1S o Gm PO DAL
& pcB_powentD_R1GTL 12092012 105152 4EB G
& P _powerirn_g1GTE 12-08- 2002 383052 1 G =
& POB_PowertED_RLGTS. 12052012 103152 Im oIS El
B Powerl 0 1100 12052012 105287 aun o

T ——— 12.00- 2002 183132 1o s
D FowerttD_RLRUL 12.08.2012 183153 [EIT

} P8 pomerttn_mLTer 12092002 103207 omn wE
B OB Powerl0_R1-mace APLUIS | 120923092 100050 -

7 Status Report et 12052012 103207 o T

CAD: Dedaukt w Apply Y | mobe Delsuiiepl - 2530° x 25307
€ Gerber-rul T4 FCD. Power ) AT\ rosect Outguts for PCB_PowerL D FI'PC. 1300300200 8148 | 108 MO0 YLIAN  c0BSS dvl 1002 a1 113S° 04842, VTN, G299 mm
b L L L s S SN B S

After the import of more than one mechanical layer, IsorCAM3000 generates a single file that contains
all imported information. This file is named “Mechanical.GM”
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2.1.3 “Gerber View” window

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

book 5, heles: 136 Em
i u 275" u LIS
£ 5 [ B #Ip_Mechanical T
PID_Bottom_Copper TXT 28:10-2007 118310 aEn orr Ll L 5Eaa [ 8 no_tes coppertct
B ro_poti 14172008 15430 Jan wa D D et. [ B eo_ssttem_copper Tt
PID_pechasseal X1 a8.10.2007 108230 1en o
PID_SeAD-99L T 10112807 183434 T
PID_ Top_Copper.TXT 8-10-3007 185340 s T
Cirursex  Clrrory [Flcester [ imable Wirard o
B s 2@ O B R
I i Nl
EAD: Dedault v Apply -d] Profle: Delabspl - LIS w2508
£ Program e lso AMNIO0EA Demao SAMPLES PIDVPD_Top Copper TXT | 28-10-2007 054210 | 108 | XLA30% WSTHI ] 850 o0 8763 4207 AL 580, V17178 040 547 mem
SRR RS - e e SRS S

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

In the video clip below, the "Gerber & Drill files import" is demonstrated:
(2.1.3) https://youtu.be/9BFilfKbBhs

2.1.4 Profiles for automated Gerber & Excellon import

IsoCAM3000 has ability to create profiles for automated import to the generated from the PCB CAD
systems Gerber & Excellon files for the layers.

The predefined profiles are shown in the list below. When the user select the desired PCB CAD profile
and presses the button "Apply", IsoCAM3000 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:

() Sehect \co forpc_pm v G gy | Lavers

v:f. e —= ,.:" [lvse 7 sottem [osech [ 55 [ Gt [) B Phaciee Lco_macm el
o - L7 Bottom Derlay Bl PhAZdrive_LED_R1GB
A Design Rule Check - PRACse LED Ridre | 11022003 1154 19kn| pa || o] dettom Selder [ Phucdrive,_uc0_scas .
€ Design Rule Check - PRAGAe_LCD_RLMmI | 71-02-2013 11:3454 yazwn i | () 7en [ nottem [ msech [] 5050 [ Gipzt, [ B hacieme Lemmaciny
& patderve LD W ape 102,200 1051258 sxn| arn) 210 [Joottem [Troech [543 (it [) B thacdene Lo micn
& AAcdive (D11 D% - oen o | 1 Tewoverer 1O MAcdve Le0_RaGTO. )
H PRACdrve LCD_R1DER 21-00-2003 105E33 yun| oenf 7o [nottem [Trsech L5450 [ 5ES. [) 5 shacdewe Loo_r1oTe
B Pucdrve_LCD_RLEXTRE 2102 2003 105158 o rnge || o] Top Soader [ phacdre_Lco_micrs
& Poacdrve 1CD_RAGHL 1-03-3003 185157 v oo | EEEINEED 1] PhACde LED_RLTED
& Paacarve 1cD_R1GEO M — 2| cmo
& hacdnve i wcar 2102 2003 105158 1en| ae
& raacanve scn_1cos P — aem | - ) -
A& PRACHTve_LCD_RLGKD 21022003 1585 ikp| gk X ey 2 la ) PRACENS O RLTET
& PhaCddve LCD_HLGHE 21.02-2013 10:51:58 e ol & asiw ¢ @ M (g 0w Eou
&' PRacdrve_LCD_RILGHED 21-02-3003 10505 168 GHI3 h )
& Pracanve U RLGHIS 2102 2003 105158 18| @S
& hacdnve o woes 2102 2003 105158 1e| wrm
& raacaiwe scn_R1LGET 21-02-3003 105138 aun| arr
& Phacdive LCD_RLETL .02 2003 105157 s on
& hacdnve uio_wLcTo 2102 2003 105158 s G0
& rPaacanve scn_RLGTP P — 2| o
& Pacddve 1LD_RLETS 022003 10515 sk @15

PhACdrive LD RLLEE noramsesn oxs| Low
P M r— -
T hacdve_LED_HLAGL 022003 1ES1SE oks| EuL
B riaddrve_160_kLTHT
T PhACArve_LCD_R1-macra AR LI 21-02-2003 105138 ok ba_Lm

Status Bepert Tt oz a3 10sen os| Tar
€AD: At Designer v ooty [ | poe: bcteimst ~ 3530° x 12507

CiGerber-mdTia) PhisC dve LCD PO Froject Outputs for PCB_PhaCanve LCL  Z100 213085220 108 XCLOML W.0000° 0081, ofvd.000, of0081° L OGS, 00000, oL 0633 mm
LR SRR -
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The predefined profile "Default" is a universal profile, and will work for most of the PCB CAD outputs
(Gerber & Excellon).

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

CAD Profile;  Altiuen Designes R5-274-D Seltings =]

Top: GTL Lo * Delet
[0
Rotoes |G (¥ Enghish [1mCH]
O Metric [MH] Oove
Mechanicak GHM1 =

Stencll Top: GTP Digts.
Stencil Bottom: | .GBP Tt
Drilt .TXT e G

Silk Top: | GTO Type

silk Bottom: GO0 () Absolate
Husk Tops | .GT5 O ncremental

Hask Boltom: GRS

Zero suppression

(Zleading Zera

(O Trating Zero

Citiene

Infol:
Infod:
nfod;
Indod;

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

IsoCAM3000 may support more than one extension for the file name for every layer. Typical example is
the profile "Default":

RS-274-D Settings o
Top: GIL: Frontott tog; 021 ¥ Delete

Bottom: .GBL; Dackgh bot;_zs  Cnglish [CH]
i Hetric [MM] Close

CAD Profile: Delasit

Mechanical | GHI; Bige_Cuts.gbe; My
Stemeil Top: F_Pasteglp; GTF spt; | Dights

Stencll Battom: B_Paste.qtp: GBP: spb: E Intoger: 2 i

Onill uobldrk Plrk drk tapi. &

Sill Top: GTOx F_Siics.qgo; Tap Si

Silk Bottom: -GBOr B_SHkS. gbo: Battor 5 Absslute
Mask Top: F_Maskgts GT% Top S0 [ Incremental
Mask Bottom: 0_Maskghs: Gl Botter

Type

Zero suppression
Infol;

& Leading Zero
) Trailing Tern
None

Tnbad:
Infod;
nfos:

The different file extensions must be separated with ";".

In the example, in the "Top" layer will be selected Gerber file which name ends with some of the next
strings:

"GTL"

"Front.gtl"

".top"

"_02.GBR"

"top.gbr"

"Top Copper. TXT"

"Top Pattern.gbr"

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

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

- Select the Gerber & Excellon files for the layers (ready for import into IsoCAM3000)
- Press the button
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Layers:

o . . - -, tesle 5, halee 78 Import
(Tren 571 Bettom [ pbech (7] 5 () St () B MhACdrve_LCO_s1o0 s ey | ]

7| Battom Dvestay B PhACHve_LC0_RLGRD
7 Battom selder [ PhACarve. 1CD_R1GES

¥ riee Sune e £ o

[

A Design Ruke Check - PRACdeve_LCD_RLAC | T1:02-200 1154 Tokn DRC ' ; L
|| Desaon R Check - PhAtdere_LED_M1bml | 2102 2003 123450 rarxe v | (7o []Bottem Lomech [ 5mse [ goat, [ Bl hacdene Lot miciny
| & pracares 1cm R1ap H-07-2003 LESISE aun| apnf i Tor [Bottom [Jesech [] 5y [5ma. [ B ehAcdeve LCD RIGTL

A& PRACAmve LCD_RLDRL 21022003 10521 aim| oauj b Teroveier 50 Paciee Lo RLGTO

Clvep [ Boatem [ Jrtech b5 [ 5Ete [ 5 mhacdeve_Leo_micTe

I3 rhacdeve 1o e 2022003 105082 1k oaR
T —— z
| & PRACdces_LED_RLEBL
| & Phacdrive_LCD_KLGBO
| & Pracaree LD_RLGER
| &' Pacdriee 16D_i1G8S
& PRALdve LCD_RLGKD
& PRACArve_LCD_R1GHE
| & Phacdeve_vin_wicans
|| & paacaee_tcn_mcHis
| & e 10_nicen
|| & phacdove LoD RLGET
|| & paacanee bin e
| & Pacdmes_1eo_nacro

7 Tap soidee i ehacarve Lo ma5TS

PRACAAe LCD RLTHT

& P ACD_RLETE

| & PhACdres 1ED_RLETS

|| @ Puacarmwe o p1ice

& Pacderes LED_R1LRER

|3 Paacdrve oo R1RS

| B Phcanve_1on_piren

I H macdte 10011 macro AL
T status Report Tt

| EAD: A Dessgner Profie; Dedsultsspl ~ 15907 % 13587
i Gerber s PhaC doe LD OB Cutpits for OB PhaCémve LOT  21-00-3003 985222 16B QA5 Y23 AT V23826 S3ANE A2 6335 Sr60513). dA7 095 mm

Now IsoCAM3000 will fill the unique file names extensions (as is shown above) using the names of
already selected files.

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

Video:
(2.1.4) https://youtu.be/1535xRx2Vdw
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2.1.5 Gerber RS 274-D files import

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

EAD: At Diesigner w Apply Y | el Delsuliepl 8.000
ChGerber-rul T 2740 IREGS GEL 23-08.2001 L1300 8 AR 0L, i1 00057, 1061, dR8551 0551, S7AL4Y, 078 A1) mm
= i s o

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

KLSATS, YLIATH | SXLSHM, dVLIATE diidies AU, A 51N mem L3 x4
— = — —_—

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

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

58

ern
| pazo
| pezy
(5]
oozs
azs
&

2.1.5.2 Aperture definitions import in IsoCAM3000 (file *.APT)

You can import apertures definitions in IsoCAM3000 when you use a RS 274-D Gerber format.
Once the aperture file is generated (or supplied) you can enter it using “Import Apertures”

F mport apertures .. =
Lockk | i 774D - of BB~
Mame - Date modified

= L] STANDARD.APT 05-Mar-1710:43

b
4
==

vl
=
s
Computer
=
@

Network

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, IsoCAM3000 will
redraw/display the changes in the layer.
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i
KOS, VTN POLISN, dYDINI, 10 0149, Y 2IM, OE IS mm SA0° xR4T
oo - -

2.1.5.3 Extra Settings

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

Here they can be entered in IsoCAM3000 by using the “Extra Settings” 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:

B Gerte s v
[ setort  C\Gerber-naraiazs. v & 4y | Lavers -
booke 4, heles: 190 (R0
— = = = o ep [ mottem [ rsech [ 5¥ . [ B wassom e tmpoet
3 - - —
& G Ry FH 13 1 DAL op || Bettem [ paech a st [ ] 2regmed h
& amicssm s wa o
regumech . omn rcn
= amice: s b W
] 05 a1 ] vt
35083811 15:43 v m

Citirverx  [JMirvor ¥ [Flcester  [tmable wizard

@ aose o~ @ 0 [ 0 o

i N

CAD: Altisem Cesignes v dpply Y | pote Delaulepl .73 B350

s T

> 7307 %
CGerber mITa ST4- 0 STANDARD.APT 06-10- 2001 00005 | 10 NLITL YRAOM® | OGLISTL, o400, dhIIT4 A06LY, 1L M 2 mm
R

Important:

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

2.1.6 Gerber files for Stencils Import

IsoCAM3000 can import Gerber data layers designed to machine stencils for solder paste placement.
Stencil layers can be imported together with the files for board(s) prototyping (recommended when
cloning and reorientation of the board in IsoCAM3000 is needed) or separately. This import is similar to
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top and bottom Gerber files for boards. You may import top and bottom Stencil files (“Stencil bottom” is
needed only for boards that are populated with components on both sides). “Stencil Top” and “Stencil
Bottom” are virtual names, that reflect the stencil for board top side and the stencil for board bottom
side, each made on separate work piece.

Shown below is a sample window with stencils import:

Gerdes & Del| =il
) Sebent Ga [dy || Lavers: E
e = = op et [Joecn (] 505 (] S () B8 oerocanon S S
i - Ten [ |Botbem [ pech [ St G [ B oenocymech
2 oemocisor anum Bar 1 rop [ ] Boatem [wsech [ |5y (A e, [ 5 otrocasen
p— RO | oo ) ot [ ech 1 §5F [ Wi, @ oowcasr ]
= oeocuses Sxn s . ¥ 8 oenocsian
E memocise wE W v [ 5. [ otmocan or
| 7 oevsccatas B TAP
|3 oemocan o e Tor
s
EAD: Dedault w Apply Y | mobe Delsuiiepl SO00" 5 484F
£ Program FierlscC AMNIONA4 Demc SAMPLESDIMOC ROMMOCESFT | (500200909458 | 11KD | G4 3574 V-390 di-5.0574, V-1 %884, AT 61906, 145,845, 0134 0848 mem
e = == =
i

When stencil files are imported in the project, additional buttons will appear

. . Ciameter (d) [n]: 0.0080/ v o
on the left side of CAM window shown below. i L s
- ool tip (f i 4.5
I| ¥ stencit: 8.00 + 2.00 mil bocd elfget (T} [mi]: 40 4 i’:i'é“'”'
" - bl Bk SV A BT E . Stercd thckmss (m} [md]): &0
The “Stencil” button allows you to select a tool and set the parameters forit. | reeoom 20«
Feedrate [rim]): (2.5} e

There are two types of tools that can be used in this operation. “V" tip tools
(the same used mostly for insulation of the traces) and stub end mills. “V”
tip tools will allow you to achieve corner radiuses on square pads close to 3
mils without paying the price for a 6 mils stub end mill. Stub end mills will
make the openings in your stencil with completely vertical walls. Using “V”
tip tools the actual tool diameter is the track on the bottom side of your
work piece. This requires a precise depth setting. Stub end mills have lower
requirements for this setting. Tapered walls of the stencils made using “V”
tools may require a bit bigger “safety zone” (tool offset), an internal

Bhurge ratn [injss]: {(20.0)

Spoed [APH]: (LOGOU)
Commnt; $CM_15
2=a0m

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 = ¥stendl pytton. To the right is the stencil tool

window. .
=
Daameter (d) [n): 0.0080 v o
Where: e 5
e ‘d’is the tool track diameter calculated for the bottom side of your i 2 b
work piece. L
Feed rate (rin): (2.5) -

e 't'is the tip diameter of your tool. In some cases, it is not published
by distributor/manufacturer. Call the source and find this parameter.
It is important to know it in order to have accurate depth limiter
settings.

e ‘' is the internal compensation, technologically needed for the
process of solder paste application. (usually 2-5 mils)

e '‘m’is the thickness of your work piece.

Tool penetration depth is calculated automatically by IsoCAM3000 and
shown in the tool change window.

Bhurge ratn [injss]: {(20.0)

Spoed [APH]: (LOGOU)
Commnt; SCM_15
Zmgom

When using a “Stub End Mill” the depth is only recommended (should be more than material thickness).
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2.1.6.1 Stencil layer(s) visualization
If a project containing stencil layer(s) has been imported, additional buttons that control the
visualization of all layers will appear.
IJ&J“?EL B
The “PCB” button, shows all files except the stencils

The “Stencil Top” & “Stencil Bottom” shows Top & Bottom stencil images

Shown below “PCB” files only:

Fle CAM Setwp Tooh Cale Language
G ey ¢ & e QB LN B 4N S-S S e WU oseoes. - figRE

B - -8 o fifh T~ 1y [ [mng
=

¥ tnsulate: w00

Vst ez
U’m 820+ 0.00 md

Eooks: 1750, 625, =
Preyieh

uuuukmnmm p . I Wi

7
1|

IR
/]

6
o

o s,

=i uaft ¢ }

13 P 02 740320, ratone ¢ - .

fonga: Do sor

o wes il 6,488 3 r n
[0 R e e U] Defuut ot oo AMIRONS Fs 3 71 S17555084
—_—

Stencil Top:

- Ay SO 8 vow YA ML NE AN S A e P
“E - =8 =
L] = =
¥ tnsutate: 500 s 5
Wosease ® § §
| stence w20+ 100 me = =
oot tosk: 1250, 625, = = LT T U T LTI
23, 156, K0 = =
| 4 bk 3. 300, 340, = =
SENTIG NG § § = = LLCCTTUTTLTT LU TULTTCT LT
= § E
o E = = = LCLCLTETTT TV TITTTTTTTEIT /
= = o (] T
s () S = = LLLLLL LR LCTL U IELLIELIELLLE L]
= [ top Laver = = = =
§ oowcisn E = IO L L LT
RIZ:"MM § g
o |Laryer
DEPSOCLBOT 2 §
x| DEPSOCIPECH
HE pemocasee
= = L ]
= =
. ER El
2 =2 ™
e . |
=
i )
7 R o651, Ly 270, 61400 ] Defautmpt IsoCAMIONS P AT1 81 PR
-

Below is an example of tool path dimensions and “safety zone” compensation
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varmum.—w

@ =B 8
¥ tnsutate: w00
Vst ease
¥ Stenct 129 + 100 md
 rbost tooks: 13510, 6235,

3,356 80
.“b*l“'l-‘m
0, 730, 1100

it
o pa TO: L2 1, e

foeg: TevocnsoT]
ot res i 36,488 D

5 o
_

LS ATHS, y-5.8048, 54 0238 inf

S Sl S0 Q meew A @ oW N E AN S s e | VI

Defeuk mpt

oo AMNIONS Fro v T3 795u0d
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Important:

Due to significantly different properties of the materials used for stencils, there are separate settings

for the machining in the “Setup” menu:

#rafie; Gefaullmpl et Hesgnt [ 01500 |~ Dt candg
" OB Route settrgs
Display Settings Fiowte Deoth [in: 0.1000 Sonde AP froml: 60000 -
Puoged Height [n]: 0.1500 Feed Rate [nin]: 15.00 w
[Credefioute 0.0300 Punge fate [nn]: 40.00 -
Tool Penetraton Deoth [n): 00030 “
G POB Rubout sestngs
i Fubeut Deoth [ 0.1000 Sonde B3W fron]: 60000 v
Ragial Height [nj: L1500 Fieed Rate frmj: 15.00 -
ek fubout 0.0200 Flunge fate [nin]: 40.00 -
zkt-, Tool Fenetraton Deoth [n]: 0.0000 -
- PC8 Cell satings
[Pt Roate, Drol, | ©rfl Deotn I 0.1000 Sonde RPM ool 60000 -
R Height ) BL1500 Furge Bate frjs): 40.00 -
Orecte e ooz Dell o Laver: Top Layer o
safe Mode Toel Penetraton Desth [in]: 0.0800 -
ﬁ 32 DWELL fsecl: mome
Accurste 636 OB Cut serngs
Cust Desrtn [l 01000 Sonde 1EM frpml: 60000 -
Rapicd Height [i: 0.1560 Feed Bate [ryjel: 7.50 -
= [CIpeck cut 00200 Purge Rate [nimi: 20.00 v
A Toot Peretration Depth [in]: 0.0BGO -
Srstem Informatien o
Stenc Cue Depmh [ 0.1000 Spencde APM frpm]: 60000 d
Fagnd Hesgha [l @.1500 Fesd Rt el 7.50 -
Crekan 00300 Plrge Rate [ninl: 20.00 .
Stencl Suchowess [n]: 00040 Toal Beretraton Depth [n}: 0.0100 -

2.1.7 Convert Gerber to Drill

IsoCAM3000 allows drill files import in Excellon/Excellon2 formats. In rare cases it is possible that CAD
system generates Gerber format (using round apertures for each hole). In order to be able to use these
type of drill files we added the option Convert Gerber to Drill:

04-17- 1008 11:3898

View fibe fnbernad viewer]

Flonrrary  ittiresy

Sefect \Gerber P n inms - Rayers:
[Jseeat c = & 4 amerasoms B mport
W Have Date/Tew e . BUe0” x 17017
s -
& naso_bottemghe 04122009 13:0:16 s Gen
& nano_mechghe oun GER

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 Drill file for the
project.
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CAD: Detault

CGerberdT4x) nancinang_top. gbe DRILL

ook 5, holes: 118 I-m‘
B0 % 3P0 -
132008 LI an| o
oe-1a-2v0r 12w o] o
[ p—— P
[ =
, ) Slcoter Ot .
Mirsex [Jiiemor ¥ [Elcester  [inable Wisard e
& e ~ & @ [em em
| [Moele| [ = ahe” w1700

06-10-2001 0030 | BN | LD VOTG" S, o0, ol S
— — N

TS, VLA, 05 mm
SR

IMPORTANT

In order "Convert Gerber to Drill" to function properly the folder should allow to write files.

If a drill file already exist "Convert Gerber to Drill" option is disabled.
"Convert Gerber to Drill" option is also disabled if the file selected is not a Gerber file.
Please make sure that you are using full screen video to be able to see all details.

Convert Gerber to Drill - video:
(2.1.7) https://youtu.be/29-tDWZ8ISE

2.1.8 Info layers import
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IsoCAM3000 now allows the import of additional informational Gerber files in addition to the files
needed for machining such as: Top Silk, Bottom Silk, Top Mask, Bottom Mask, etc.
The additional files are not used for machining but offer convenience when a "Gerber Export" and "Print"

are used.

Fresonm I

CAD: Dirfult
i\ barber-ri T4 PRaCanve LCD_PCI Projest Outputs for POB PhACome LEL 1

Layers for machining: "Top

machining.

non
]

V-gunt ioteam

Bettom Cvetley
Top Ssider
Bottom Soider
Top Infa
Bottom Inks
Top Info 2

h«u." 0185, VS 05167

i, fect Ontpu _Ph e Layers:

T svarien e e Gotom et (1505 D15t O Mmoo it | [ e
= [l Botrom crvertay B PhaCarve_LED_R1GBO I
& Oesign ke Chrck - PhACdrve_LCD_RR1 31-63-3011 113454 | bac i Bottom sokder  [i§ rhaceee_Lco_m1.Gos o HIE
1@ Design Rule Check - PhACdve_LCD_RI 21-42-2013 1134654 a7 K8 1T Ovee CJwonom frea C)5%7 [ 5k D B mscinve s mian & fan
& rhacime 1c0 mLase 2143003 103158 s arm () 5t (] it () B v sen_ s ®  Bedwnm
& rhacimve_1c0_RLORL S om| o £ LD P Lo_RLGTD -
2 Phacdrve_Loo_msoan 21002013 105222 18| omn [I7op [Jeottom [Ject LA 555 []5k5. [ 5 Phacdnve oo RLGTP
T Phacdrve \CO LEKTREP O, 108 xrnee ] top solder [ rhacanee Lo micrs
& ehacdreve LCD_RLGR a1-03-7003 s0557 ne| on b o [ attom ¥ B phacurve uco_remer
& ehacdove L0 R1LGBD 21002013 105158 e8| amo
& PhaCdrive_LCO_R1.GE 1-80-2003 105158 18| cee
& PhAGIrve_LCD_RLGES 21402001 105158 | as =
& ehacdve Lo R1GR0 21002003 105158 1e8| amo A oy ey e PACHTS LD RLETD
A& PhACdreve_LCD_R1GH1 21-62-201 s se 108| G € 1w v @ El &m W
A PhACdrve LED RLEHIY 21022013 105158 Lim |
& ehacdrve LE0_RLGHIS 10a-am3 105158 18| canis
& Phacdreve LCD_R1GPS - 18| aem
& rhacdrove LD RLGFE 21002003 105158 sen| err
& #hacdreve LCD_RLGTL 31-83-3011 105157 seis| on

PhACdmve_LCD_RLGTO w ot
& Phacdrve_LCD_R1GT S s IS
& Phacdrve LCO_RLGTS e b ors

PhAdrive_LED_RLLDP e b e
& Phacdrve LCO_RLREP o) aml oo
B PhACdrve_LCO_RLRUL I

PhACdrmve_LED_RLTXT 1023003 108222 L=
B PhACAmve LCD B1-macrs AR LIN | 71022001 105158 C—

Status RepartTxt 1022001 soszaz e

Stonei Bottem
YCutTop

253" x 1.350°
05,549, V1186, ALLLIT mm
e

Bottom", "Drill", "Mechanical", "Stencil Top" (Top Paste), "Stencil Bottom"
(Bottom Paste), also can be selected from popup menu.
After an import in 1IsoCAM3000, info layers can be shown/hidden the same way as the layers for
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2.1.9 Gerber editor

IsoCAM3000 has a function that allows the operator to remove certain Gerber components when they
are considered not needed for the machining. Typical examples include text, dimensional lines etc., that
are (in some cases) included in the Gerber file. In the example below a large text field need to be

removed from the Gerber file.

(=) \Gerber-raTax Gesbersamplel v Gk | Lavers a
L e = = . copper 303 emd
— pr— | e s e D ekl |
BaTron 03082015 183811 1
vany 03-09-2015 183541 am
hiecH 03.09.2018 183321 o
o ton 8309 2818 18AL 11 m ;mm‘?“_.___:‘!"w'—___._--
i 7
CAD: Dedaukt w Apply Y | bl Delsuliepl - 543" n 3008"
b LI Getarbamelel 10 0309013600501 | JAENE NG VLINA' W08, oYL, LY 23608, SV3LA081. LT mm
E oo

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.
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1B v e it g
() Select  €:ibarber ridToxiGerbersample

Ve DateTee see

rrrrr

CAD: Detait w Appty g | efe Ocleutmpl v 55437 n 104"
£ Gt T Gesberiamelal | 10R 0309 OMIRIE  BICB UMD VI dNASSS oY130L ST 41054, 0TI 78 3088

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 IsoCAM3000. Please make sure that

you are using full screen video in order to be able to see all details.

Gerber import example (editor) #1
(2.1.9.1) https://youtu.be/3mD1id9C2hQ

Gerber import example (editor) #2
(2.1.9.2) https://youtu.be/9FPrjE1djTc

Gerber import example (editor) #3
(2.1.9.3) https://youtu.be/9ajfbw8shKM

2.1.10 Single layer PCB import

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

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

In the example shown below is the standard method of import


https://youtu.be/3mD1id9C2hQ
https://youtu.be/9FPrjE1djTc
https://youtu.be/9ajfbw8shKM
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It is easier to use the “Mirror X" option, and Import the files as top layers.

() Setet  C\Gerber-rataxihdaptery - .
= i s copper: 110 em2 I-nn
W hiame CuteTime 5o ™ ] Tow [ 27e0" w2385 | M
& - | Ten [ Bottem ¥ B Adaptory . CABCAM DrlLTIT
& ADAFTIRY.DRL 34083907 T1AR0H 1o o . m
=
T Adagtert  CADCAN Bettom Coppen TX 11112018 11:1151 1 e H q\.j Atk
B Adsgbsey - CADEAN Botbem Copper TX] 11-11- 3916 10:01510 A usaar -3 L)
| Adspbsey - CADCAN Drll TXT 36-03-2007 183AR v T i F—o
Adaptery - CADCAM READ-METXT | 26032007 183148 1en o
L
EiMireex [Ihrer'y [Flcester  [Jinable Wirsed T
G oamw - & H|ew -m B
- .
- Ll
- - ..
. \.\.
'_T'._.
. h .
CAD: Dedault v dpply Y | pofe Delaulepl > L.780% % 2.388°
- erber- I Adapter Adeptors - CADCAM DniLTXT 6002007 OTILE | ENE | MSTSL VOONT  OOETSL, VOONT, anTse 00171470, V0774, LT 1647 mem
—_ —

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

Loaded PCB projects will be placed at the center of the workspace.
If you would like to load more than one project, move the loaded project to the desired place (it is not a
final position you may move it again and again).
If you need to make more than one copy of any board, use clone (copy) function instead of loading your
files again.
Cloned objects have some advantages:

e Reducing calculation time for insulation and rubout calculations

e Saving memory space. Ten copies take as much memory as an original.
In the example below, four files have been loaded: Top, Bottom, Drill and Mechanical files.
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.
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2.2 IsoCAM3000 Project Files

IsoCAM3000 saves the projects in .PHJ files, where all the necessary information concerning the
project is saved in a compressed format. Its file size is 4-5 times smaller than the volume of all files
imported in the project. The extension .PHJ is registered in Windows Explorer so that if you want you
can open .PHJ files directly from Windows Explorer. When opening projects with Windows Explorer the
projects will be opened using the Import mode.

IsoCAM3000 supports two modes of loading .PHJ project files:

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

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

For your convenience, the “File” menu lists recently opened .PHJ projects (up to 8 files). Upon exiting
IsoCAM3000, you will be asked to save the current project (if it has been modified) and even if you
answer “No” it will be saved to a special file called "Recent Project" available in the file menu
automatically and can be opened from the file menu by clicking on "Recent Project". The last file
opened with the latest changes will always be here just in case you accidentally close the file without
saving.

2.3 Buttons and fields used in CAM mode

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

The button ' === j5 g Very important setting! It is for the insulation tools, used in the calculation
of the insulation tool paths. If you change insulation tools, IsorCAM3000 automatically recalculates and
redraws all insulation tool paths.

Important:
IsoCAM3000 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.
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IsoCAM3000 detects and displays the problem areas (See 2.13 Design rules violation (DRV) detector).
It is strongly recommended to view and check all critical zones of your design, using a high level of
zoom!

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

Drop down ! w«s««  is to set cutout tool diameter (if any). If you change this value, IsoCAM3000
automatically recalculates and redraws all cutout tool paths.

o

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

=-[]Z8 Top Layer
i TE PIDtesk - CADCAN

[ Piotest - capcar
2% Bottom Layer
PIDtest - CADCAM

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

=

Note:

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

Important:

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

E -_” Top Layer
- [¥]Z% PiDtest - caDCAM
(wl  |Piotest - canca

£ [ Botto ﬁ‘btest—[ADEnM anical 3.TXT,
: CADCAM

- [l PIDtest
- R

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

= - Gerber file

B - Drill file

- Mechanical layer (“lsoCAM3000 Printer” or “Insert Text")
- Mechanical layer (Gerber)

[Obi[1]: "PIDtest - CADCAM Top Cop
tokal area [in2]: 8.491
ize [in]: 3.360 x 2.527

1 6.27 in
duration; ~5. 16 min (F15.0 infm)

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

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

=319, y593 R3.4611, ¥1.4276 d®1.2131, dY-0.3577, di.2647
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This is the status bar it contains the following fields in the order listed below:

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

The screen coordinates of the mouse pointer

The real coordinates of the mouse pointer

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

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

Selecting =+ image will display the tool path center line only

Selecting image will display the tool path & real thickness

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

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

Selecting ®4 image will display the tool path & real thickness & center line & Gerber
Selecting ®® image will display the Gerber only

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

Selecting © =t 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:

e Show spindle path - this IsoCAM3000 option will show/hide spindle

positioning lines generated in CNC mode. Active when you return from ™™ =L
CNC mode. Useful for positioning objects on the desktop. ZJSRare—

e 'Show thumb tacks" - this IsoCAM3000 option will show / hide ?‘:!; o e
thumbtacks and is discussed in detail in section 2.14 2 RS roruos

e 'Design rules violation" - this IsoCAM3000 option will O@@Rrmese

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

e "Forced Insulation" - this IsoCAM3000 option will activate/deactivate the forced insulation
and Calculate tool paths used in “forced insulation”. If the tool paths are never calculated the
first activation will do so. If DRV function wasn't activated it will start it. This is discussed in
detail in section 2.23

e "Full Rubout" - this IsoCAM3000 option will activate/deactivate the full rubout and is
discussed in detail section 2.15

e "Transparent Mode" - this IsoCAM3000 option will give you a transparent top layer and the
ability to see top and bottom layers at the same time. This option is useful for
review/inspection of double-sided projects. Below is an example of the usage.
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With "Transparent Mode” active it is recommended to turn off the tool path traces (®®) and enable
Top & Bottom layers (&%~).

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

Drop down is for visualization modes.
Buttons @& & &% are for a special visualization mode called “copper view”. In this mode the screen
shows what should be the final result after executing all machining programs. It uses close to real
colors to show copper and typical base material. In CNC mode of IsoCAM3000 these buttons are
inactive!
Buttons: &%, &%, &3 & % are for review of top and bottom layers:

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

=1 - bottom, top, drill & mechanical (bottom layer on top)

ws¥ - top, drill & mechanical (bottom layer hidden)
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&% - bottom, drill & mechanical (top layer hidden)
by default, &2 is active.
In CNC mode of IsoCAM3000 all these buttons are inactive!

Below are examples of “copper view”:

Teoh Cake Language

S el S0 & we v E A NN E 4B EE S v ¥ oo, | O - KRR

-H -H <8 [
¥ tnsciate: 700
Vo sase

| oot foois: 1350, 625,
313,184,708

2 ek 200, 32, 40,
ALD, 6.0, 1300

O LT BT
ot i il 1191 ' .

PR BASTD - 3880, STAEE | fmf Detukmgt Isc AMNIONA Fro 3.T1 30 Pt

Bottom layer (insulation, drill and cutout and copper rubout):

§ B CAM  Setwp Tosh: Cale Lingusge

G @ S0 & wew C o @ M E 4N EE e omoes. | @ EETE

=@ «<E =B

¥ tnsciate: 700

Vo sase

| oot foois: 1350, 625,
313,184,708

2 ek 200, 32, 40,

| 480, 6.0, 1200

\J rowamege  XTI0T, VRGN0 T IONT, dryedAdG, AL (i} Detukmgt s AMIONEA Fro 7131 7504

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

Button = is for enabling the panoramic view window

Button = is for the setup of IsorCAM3000

Button = is to access the built-in calculator

Button a: 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
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Button | &« is to switch between CAM/CNC modes
Button ¥ is to enter the project tools list

2.4 Tools

In order to make the operation of IsoCAM3000 easier and to organize the tool settings we have tool
tables. In the tool table you may enter all tools that are available for use. For each tool you may enter
size (diameter [inch]), type, useful operations, Plunge Rate, Feed Rate, Speed [RPM]

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

|4 Tool Tathe

L o e | e | || R R e
&1 oois Stub End rall Insulate & Rubout  delsult el default - StM_LS
&2 00157 (0.5mm)  Stub Und rall Insulate & Rubout 55000 o [EXS

m 0.0313{1/327)  Stub End Rubout delault defoult defoult - 5631
m 0.0625 (1/167)  Stub End il Rubout default 158 1% SEM_E3
@ nizs (18 Shuahy Erd 1l Rt delamilt el delault SEM_IZS
m oS Oorill bt orill defamilt adefmalt - - DRL_1%S
(IR voara(a/az)  weilbi orill delault defoult - - oRL_31
{IE) 00994 (1.0mem}  Orillbit orill delault defoult - - DRL_39
L Orill it Drill delault default DRL_47
#10 oo Dill it Drill delamilt el oaL_Te
#11 DLUIRI(T0men)  Drill bt Drill del il el - - DRL_118
1z oazs (1) il bt orill delault default = = DRL_125 #3
£13 0aes (107 Dl Bt il SO0 ] - - DRL_125 #2
wi4 028 (1/87) il bt orill 0000 0.0 DRL_125 #1
m e v a0 Trrslabe B Rubout  delault el delault 40 v
#16 el v as Trvsaalabe & Rubout  delmlt el delault 4D V_4S
#1T undel s Insulste & Rubout  delsult defoult default S0 v_60 Sl
10 undel e Insulate & Rubout  delsult defoult defsult 40 V_G04mil
m unded Vo0 Insulate & fubout  default default default 45 V.90

m 0033 (1/327) Rowter bt Cut & Drill delault At delault "3l
#7100 (L 0enen)  Rowler bit Cuit B Drill del il el delault - n_3
I 0AHY Hunater it Cut & Drill delault default delault - a9
23 0050 Router bt Cuit & Drill delault default default - R_s0
F24 00904 (2.5mm)  Router bt Cut & Drill default default default
#25 DUIBI(30mm)  Router bit Cut & Drill delault At delault

+ add = Delete

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

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

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

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

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

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

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

e Feed Rate is for setting the tool movement speed in XY plane (in/min). If “default” is selected it
takes the speed setting from global table (see 3.4 CNC process control settings). Possible
settings are 15...0.1 in/min. This parameter has no meaning for “Drill bit” type.
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e Comment is a field for making notes, maximum length 256 characters.
e Tool Life [in]/# is a field that shows maximum tool usage acquired by the manufacturer specs
or by own experience

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

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

« total number of material entries for this tool (for drill bits and routers)
It can be set for every tool (if needed) and will prompt the operator that the limit set is exceeded.
IsoCAM3000 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:

s Dl ik

dhelmill ey - - O el_39
#13 0T Ol bit. delault el ault - - 15000 DHL_AT
defailt default - - 15000 DRL_T9
DRL_118
delault default 15000 DRL_125#1

et default 15000 DRL_125#7

14 0079 Dl bt
#15 00100 {3.0mm)  Ovll bt
w16 0,25 (1/87) Dl bt
®IT 0LI2S (1ET) il bt

BHBOEE
£
:
g
E
5

1B 0135 (187 Dwill it el it ddefalt - - 15000 DRL_17S #3
#19 el " Insulate & Hubout  delault default dedault £ Mmoo ¥_30

m unded i Insulate & Hubout 45000 default defsult Tl 000N V_45

#21 undel a5t Insulate & Rubout  defsult default defsult a5 2000 in

w22 umded a5t Insulate & Rubout  defsult default delault 40 2000 in

B == e v imtste st < [ vEET V[EEm v][E0 F] mooin 60 |

#24 el il Tesuilabe & Rubout — delall default dhelamill 0 v_a0

- =m0 Inulate & Rubout delmlt dhuiml el it as so0n

#2b 0EIA(1/027) Router bit Cut & Drill defsult default delault = = RN
[E) voss (10mm)  souter bit Cut & Drill default default defsilt - 100000 R_¥9
#Z0 0049 Router bit Al deflault default delault - - R_49
m noss Router bit Cut & Dvill delault detault delault n_sa
#30 00B4 (25mm)  Rouber bit Cul & Drill delanil el del il

#31 DLUIRL{30mm)  Rouber bit Cut B Deill dhelmill Py dhelmill

+ add = Delete 4 select

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

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

Mac Ufe Path ] 200000 |~

M # of helesphnges: | U1 i

Current Ufe Cycles

Currert Lfe Path 1] 24270 %
v Tool

Current # of holes(phinges: 1512 R

Important:

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

(“r” shows which column is selected for sorting order ).

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

In the left portion of the screen (IsoCAM3000 in CAM mode) you will find buttons for tools and tool
tables for each operation.

¥ insulate: 750, 16.00, 16.00
¥ cut: 10.00
¥ Steocit 200 + 2.00 mil
§ robout tooh: 125, 62.5,
FL3, 156, 10, 1.3
drill toods: 24.0, 28.0, 31.0,

¥ 315,354, 360, 40.0, 433,
51.8, B0.0, 1188, 140.0

2.4.1 “Insulate” Tools

IsoCAM3000 offers traces and pads insulation using up to 8 different tools. The selection and settings
of the tools are performed in the "Insulation tools" window.

To select it click on @ ¥ 271000
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[Eesign Rules Viclation | Arc procision: Fgh

P Comner precision: gh

(74
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, IsoCAM3000 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 number of tools that will be used depends only on the project structure and is determinate by the
operator. Typical number is 2 or 3 tools. Very complicated designs may need 4 or even 5 tools. There
are some samples below that are giving you a picture of different number of tools used in the same
design. We create a possibility to use up to 8 tools, just to cover potential needs in the future. Limiting
the number of tools has its own advantages, for example less tool changes.

IsoCAM3000 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, IsoCAM3000 will always use the smallest tool available.

Additional options related to insulation process

- Design Rules Violation (DRV)

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

- Forced Insulation

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

- Remove Spikes (IPD)

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

The option "Insulation tools order - ascending (smallest to largest)’, sets the order of tools usage. When
not selected (default), the insulation process starts with the largest insulation tool and ends with the
smallest, thus creating additional savings of the smallest tool life.

If the option is selected the process will go in opposite order (smallest to largest). This create kind of
convenience when a V tool is used with different penetration levels.

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

When you select an insulation tool from the main table, only tools that have “Insulate & Rubout” and
“Insulate” in the “Operation” column will be present in the list.
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The information contains actual parameters (If “default” is selected you will see the value from the
global table). These are the parameters that will be used for the program generation for this process.

If you place the mouse pointer on the tool button, you will see the information for the selected tool.
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As we mentloned above a PCB design can be insulated with one two or more tools. Shown below is a
single design machined with 1,2 and 3 tools

Single tool (7.7 mil V60):
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Ble CAM Sctwp Tooh Cok Longuage

sgu‘g :o € am v @B BN B AN S S e B

| oot tosks 1250, 625,
sl_\,ls;u

d1n.n), xingaass),
¥ ST iy
S90{r43.8), 103.0(ré3.0).

1 (28l Top Laver
[zl 14942 ngm
[ oriLad

- B Botkom Layer
[ HnLgm
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tool path T0: 489.670 inch

Two tools (7.7mil V60, 10.0mil Stub End Mill):
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tool path T0: 120.960 inch
tool path T1: 388.900 inch

Three tools (7.7mil V60, 10mil & 16mil Stub End Mill):
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tool path TO: 120.960 inch
tool path T1: 184.330 inch
tool path T2: 291.000 inch

Important:

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

Tool paths calculation process can be stopped using the "Stop" button in the progress window shown
below.
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In case of interrupted tool paths calculations, they can be resumed by pressing "OK" button in
"Insulation tools" window.
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If there are no changes of the tools and settings resuming the process will just complete the
calculations interrupted by using the "Stop" button. In case that any changes are made the tool paths
calculation will start all over again.

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

2.4.2 “Cut” Tool

To select the cutout tool left click on the H 000 button.

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

|| o | e | o | gt | M| e ] o
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SEM_G3
default default default SEM_125

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

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

2.4.3 “Rubout” Tools

IsoCAM3000 now allows usage of up to 8 additional tools for the "copper rubout" process in addition to
8 tools available in "insulation” process. This way the maximum number of tools used in rubout process
can go up to 16 (8 insulation tools and 8 rubout dedicated tools). Copper rubout process is actually an
extension to the process of insulation and can be considered or rejected depend on the final goals of
the design. We consider the total number of tools quite excessive but like to have it in order to meet the
requirements in technology that may come up in the future. This will allow us to meet more
complicated needs without making structural changes in the program. Currently a medium complicated
project needs total of 4 to 5 tools to execute the processes of Insulation and Copper rubout.

To select the Rubout tools table click on the ' #5555 button.
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Important: In the table above, you have to enter the desired copper rubout tools. IsoCAM3000 software
will use all insulation tools declared as the smallest rubout tools. If the rubout tools table contain any
tool smaller than largest insulation tool it will not be used in the process. In the rubout tools button

Uidianass - you can see the list of the tools that will be used in the process. The requirement for the
tool diameters is the same as for Insulation tools. The difference in diameters must be larger than 1 mil.

Only tools with check mark will be included in the process.

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

IsoCAM3000 offers 2 types of copper rubout:

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

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

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

Important:

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

Examples:
Below you can see the patterns of tool paths in different modes.
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Y-Serpentine:
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Notes:

"X-Serpentine" and "Y-Serpentine" are recommended for usage in PCB projects that contain significant
surface of copper to be removed.
"Conical" is more efficient for designs that have "poured copper" or when "Insulation rubout"

has been used.

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

When "Limit the rubout area to the mechanical layer" is not checked, the rubout area is rectangular:
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When "Limit the rubout area to the mechanical layer" is checked, the mechanical layer is used like
rubout region:
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The option "Exclude the defined rubout regions" has meaning, only when "Limit the rubout area to the
mechanical layer" is checked.

For example, when "Limit the rubout area to the mechanical layer" is checked and "Exclude the defined
rubout regions" is not checked:
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Example, when "Limit the rubout area to the mechanical layer" is checked and "Exclude the defined
rubout regions" is checked:
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"Fish-tail SEM optimizations" menu option
IsoCAM3000 always is trying to use the largest possible tool for insulation & rubout programs, but in case of
using Fish-tail Stub End Mills (SEM, shown below) because of its geometry this can create some problems.
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IsoCAM3000 will use 15.6 mil SEM (largest possible tool) to do the job:

In this case,
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Because of fish-tail geometry - in the center of the very small regions is possible the copper to stay (Fish-tail tool
needs movement of at least one R to work like standard SEM).

To avoid such problems, IsoCAM3000 will use smaller tool for the problem regions:
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The the "Fish-tail SEM optimizations" option is enabled by default.

2.4.4 “Drill” Tool Table
To select the Drill tools table left click on ks tenses,

4/ Drill Toal Table =
#1 0020 0.0197(05mm)  Orlbi (60000) (400} - |
Thg| 0078 IEEIES] v otk |~ TETR v CEETO v DAL
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m 0040 0013 (1) Router (0000} (20.0) (15) R
043 0E3NE(1/327) Rouster (BO0O0) (2000 (7.5 R_31
T oA {1,337 Runder (RODO0Y {0} (7.5 R_31
(R oos 0013 (1) Router 0000y (20.0) (r5) R
m 0,085 0.0313(1/327)  Router (0000} {20.00 {7.5) R_31
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The column “hole [in]” can NOT be edited; it contains the hole sizes from your CAD system (usually
Excellon2 format file).

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

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

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

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

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

Button 4 === resets all tool selections.
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Important:

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

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

When you use “Import” to add a project to one already loaded it will keep current settings and tool
tables and ignore those of the imported project!

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

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

'E“ tools: 0.020, -'
MLOAZ{AL04T), D40, 0048,
DDRO{RO.0S0), 01 FIMENASH -
COM200F 2005:

dnll tonls:
Hebe 10.020(00.028) Dill bit S50000 FRT.5 PR:

Drill bit S50000 FR

Hale
y ke 4 00480 F.
_ Habe 5 LOSDRROSH) Route S60000 FRY.S PR4.O RSO
Hole £ L120(RIAS0) Route 540000 FRY.5 PREL.O RSO

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

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

jrubout tools: 0,125, 0,082,
O, U0
irill Eooks: 0031,

T

B110(R0L0I8)  « Deill on Top Layer
[ Dill 6n Bottom Lager

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

2.4.6 Project Tools

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

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

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

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

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

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

Some examples of tool selection:
“Insulation Tools”
To change/select the insulation tool click on "Insulate Tools Setup":
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If you have (or already arrange) the necessary tool in the machine magazine simply click on "Select
Tool ATC”, it will show you only the tools that are currently in your machine magazine. Using similar
technique you can make your selection for the tools for other operations.
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Note:
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The “Project Tools” table actually duplicates the function of buttons “Insulate”, “Cut”, “Drill tools”,
“Rubout tools”. It is simply more convenient to have all needed information in a single window when
you have to edit it.

IMPORTANT (ATC models only):

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

.....

UV RET Tip{LOOSET/0.1 2 Tomn} {Ieialate, Rt Stencl}
¥_60 Sl

RG:RITMG.D)!B";'B.WSMM [Drill.Cur Stencil} (R0 il

Stub End Mill U031 3"0. 795mm {Rubout Stencil} 30 mil
SEM_31 -

5 hubs el Ml LORTS"/ 1 S8 v {Rutsot Sorscil}
SEM_63

Stubs End Ml 01250731 T5mm {Rubout Stencil) "
T sEMazs (. mi

Oill it (01257034 B {Dwill}
DRL_13.5

) il

[T
rill it (.01 3570343 {Ovill}

DRL_ELS

Roater bt 0031370, 795mm {DRILCStencl)
r_31

{00.0) il

(o) el
Router bit 0.0313"/0.795mm {DrillCut,Stencl}
R_31

{80.0) mil e tocd dageh
“lpdate

During the execution of the operations the IsoCAM3000 software will offer manual tool change for the
tools that are not in the machine magazine. After the machining with this tool ends the control software
will ask for manual removal of the tool.

2.5 Object selection mode

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

During the active Object selection mode, the cursor has the shape shown below.
+...
P

Selected objects can be moved, cloned, rotated, grouped in a single object, ungrouped, and deleted.

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

Important:

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

Note:

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

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

IsoCAM3000 in CAM mode has several ways to move objects:

- click and drag using mouse

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

In all cases the operator must select the object(s) first. To select an object(s), click on & (Object
selection mode). Now you can make a left click within the desired object(s) to select it (them).

Left click outside an object will clear selection (unselect). For more information see 2.5 Object selection
mode.

2.6.1 Moving objects using the mouse

In CAM and CNC mode of IsoCAM3000, you can push and hold the left mouse button. Mouse
movements now will scroll the screen (convenient option, especially when you have high zoom).

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

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

On the screen below an object is selected (note the frame around it). Left click and hold inside the
frame will move the object to a new position when you move the mouse and release the left mouse
button.
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After moving the mouse to a new position and releasing the left mouse button:
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During the object(s) movement, object(s) are continuously redrawn, this may create some screen flicker
in computers with slower graphics or when the object is more complicated.

For extra precision positioning we recommend selecting the mode that shows Gerber vectors.
In this mode the centers of every flash aperture and start/end points of each vector in your Gerber file

are clearly marked. In addition, all traces and pads are “transparent”.
Using this option will allow you (in high zoom: 20000%) to match two layers at the level of resolution of

Tum (0.04mil).



IsoCAM3000 User’s Manual

| Ble CAM Semp Tosh Cabke Language
S wpt SO 8 e v a B od BN E 4SS s e et

Took

¥ tnsudate: 6.0

¥ ot 907
¥ Stenck: 8.00+ 400 mi
 ruboettosk: 1250, 625,
33 15460

il osl: 2.0, 32.0, 368,
¥ 35.0, 440, 550, 62.0, 1808,
1265, 13858

efautmgt IsoC AN Fro w5 TLS1 735004

Options,,

Page 50 of 103

T

2.6.2 Move using “Rotate & Move Selected Objects ...”

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

paragraph 2.8.

2.6.3 Move using “Move To ..."

In this mode you can move an object(s) from its current coordinates to new coordinates a specific
distance in relation to a specific point on the object(s) utilizing full accuracy. First (the object must be
selected) go to the desired position, in this case the exact center of a hole. Make a right click (the

popup menu will appear). Select “Move To ...".

B hocam 1000

I[akc.w T e pe——
o o 50 &
= =] |

i

xxxxx

% Reghtration pins f Thumbtacks
s bmsert
[ Bre

IseCAMIA Pro vhTLSA TS

“From” contains (for reference only, not editable) the coordinates of your right click.

You should enter the new coordinates for the selected point in “To” and left click on the “Move” button.

In this example the center of this hole will be at X = 0.7000, Y = 2.3500.
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2.7 Clone (Copy) objects

e Select an object or group of objects
e Select “Clone Selected objects” from popup menu

Cloned object(s) appear selected and shifted on the x and y . ;:;"i: —~ i;f:;wfmm o
axis at + or - 0.5 depending on the location of the original. The AIY® A

L
4 5 mgroup selected objects

original is deselected automatically. Newly cloned object(s)

can be moved to any position, rotated, or cloned again. 2

& Add rubout reglon

To move a cloned object, click, hold, and drag the object.

. ¥ Delete Selected Opjects (]
B Clone Selected objects o
&, Zoom +
Note: e
See also the Panelization (2.29 Panelization)! -

tHRotate B Move Sebechbed Dbsjects ...
Registration pins & Thumbtacks

Cloned object

2.8 Rotate objects

Select an object and click on “Rotate & Move Selected objects” from popup menu:

&, Zoor,
G Zoom -

Bancrame

CBRotate Move Salected Cbjacts >

Rotate Selection Window will appear:

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

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

Rotate Gaboction
Bt anghe [* degrees)
b m ¢

Example 2:
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Five copies of a board rotated at different angles:
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Example 3:
Five projects imported and arranged (some are rotated):
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F_AS5.PHJ

2.9 Group/ungroup objects

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

All grouped objects behave as a single object and they maintain their relative position during further

manipulations.
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To ungroup, select the desired objects and then click on “Ungroup selected objects” from the pop-up
menu. It is not necessary to create group in order to rotate, move or delete. Just select all objects that
should be affected.

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

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

2.11 Rubout - excessive copper removal

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

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

Example of rubout region creation (short dash line):
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A created rubout region will apply to all visible (enabled) layers, in this example Top & Bottom. If you
need to create different regions in top and bottom layers, hide (disable) one and create the region in the
other, then swap them and create the regions in the other.

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

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

Important:

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

In the example below 5 regions are created:
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To calculate regions, click on the #-% button. First click will calculate the “Rubout regions” and all
consequence clicks will toggle between hide/show them on the screen (v1.17.5+)

Here is how they look after calculation:
Bt Setwp Tooh Cake Langusge
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Here is the example above spread to all copies:
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If for any reason you do not calculate the regions before entering CNC mode, IsoCAM3000 will

calculate them automatically!

If you would like to delete some of the rubout regions, place the mouse pointer on the region and click
on “Delete rubout region” from the popup menu. When you delete a region from a cloned object, all
copies will be affected.

|
]
Aok ruboud region
" Delobu all rubout regions
|
&, zoom +

If you would like to delete all rubout regions click on “Delete All rubout regions” from the popup menu.

2.12 Editor for the mechanical layer

2.12.1 Contour cutting selections

If you have loaded a mechanical layer for contour cutting, IsoCAM3000 automatically selects outside
tool diameter compensation for the most outside contour and inside compensation for the contours
inside (if any). If for some reason you need to change the automatic selection or disable some contours
you have to click on the & button.

The example below shows active (contour cutting selection) & mode:
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Selected contours are in light brown and the possible, but not selected, opposite compensation
contours are in light gray. You may change the selection with a mouse click on the contour. When you
leave contour cutting selection mode, unselected contours will become invisible and will not be

executed.

2.12.2 Contours selection in the mechanical layer

In this mode, you can perform the following operations with the contours generated by “IsorCAM3000

Printer” and 4 (import of text and graphics).

2.12.3 Contours generation with “IsoCAM3000 Printer”

Upon starting IsoCAM3000, the “IsoCAM3000 Printer” driver is installed, which allows you to import
vector information in IsoCAM3000 from any application or CAD/CAM system.

On the figure is shown the test page of the printer.
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Example:
Name plate generated with MS Word:
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S Repiace

IsoCAM3000

PCB Prototyping Software

Pagetot] | Wordsd | o Enolish nited States)

To import a name plate into IsoCAM3000 - simply select the printer “IsoCAM3000 Printer” and press

“Print”.

I o
Printer
e | i (T - | [ troperses |
Saabs: ide 1
Troe:  PhONC Printer (s |
where PhenC Frit o B
Comment: PhONG Printer () 2007-2013 TELENET LTD. Marual dupley
Page rarge Copues.
@M tumber of ooet: |1
Currgnt page - - J I
t&m |I_r-J | h','— 7| Colale
Troe
Fanges searied by ommas countng i Ly
from S glart of the document o the
secton, For example, Type 1, 3, $=11
o olsl, plsd, plsd-phed
L —— E Zoom
Pree: [T — [=] Pacespersheet: | 1page =]
T et 10 paner sgec | Mo Soalng 3
(=) ) )

Remark:
IsoCAM3000 must be started (you can also start it after the printing)!

The vector image is imported automatically in IsoCAM3000 (as a separate object):
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By default, all contours will be processed with the tool for insulation (TO0). If you want to select contours
for cutout (for example the external contour), enter the mode for editing of mechanical contours by left

clicking the ‘& button.

There are two possibilities for selection of contours:
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e By clicking with the mouse over a single contour. In this way you can select/deselect the desired

contour

e By defining a rectangular region with the mouse. All contours fully located in the region are

selected.

s
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Right clicking on selected contours allows you to enter the “Mechanical” menu.

Show selected contours

This menu will allow you to select the following options:

e Show the selected contours.

e Hide the selected contours. The hidden contours are not processed and are viewed only in the

mode for editing of the mechanical layer
e Set tool menu tools that will be used to process the job
e Invert selection
e Select all contours used to select all contours

Clear selection used to unselect the selected contours. This can also be accomplished by left
clicking with the mouse outside of the contours, all selected contours are deselected.

The set tool menu allows you to select the tools used for the machining process.

Show selected contours
Hide selected contours |
CSgtTood Insulate tool (T0}
Tmvert selection Cut vool T

% Registration pins & Thumbtacks M Cupart all contouen .
o fnsert " Qear seection
7% Bemkout Toh e

Here, TO is the current tool for insulation and T1 is the current instrument for cut-out.

On the figure below, the frame and the inscription IsoCAM3000 will be processed with T1 (cut-out) and

the remaining text will be processed with the tool for insulation TO:
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2.12.4 Generation of contours with 4 (“Insert Text")

Text Text

Tahoma n MU EEIRFE-F = *n :@suEEIE $EHE o«

Text

Tahoma *n :@suEEaE ¢-F =

Raster Text (Posntwe)| Raster Text (Negative)

Raster Text (Engraving)

The result is shown on the figure below:
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2.13 @+ Design Rules Violation (DRV) detector

IsoCAM3000 utilizes DRV calculations. The main function of DRV is to check all tool paths for
compatibility with the selected insulation tool (diameter). If the selected tool is bigger than the distance

between the traces/pads, DRV detector will prompt you.
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When this option ¥ ¢ is checked DRV detector is active. It checks for DRV compatibility for each
generated tool path. The DRV spots are presented with easy to see default pink:
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The status bar displays information («ussss=) about DRVs and

[ ) Top Layer > T0R -5 28 mrling:]
" total wamings: 28

their number (for all layers on).

Button ¥ # also shows/hides DRV spots. If it is not activated during the tool paths generation, you may

turn it on later and DRV detector will check for DRVs.
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If there are no DRVs the status bar will show the @ s

during the tool paths generation the status bar will show the @

indicator. If DRV detector was not activated
indicator. If DRVs exist the only

practical solution is to reduce the diameter of insulation tool (See 2.23 Forced Insulation). In the
example below we changed the insulation 8.0 mil tool to a 7.7 mil tool:
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In many cases the DRVs are located in the “copper text” (as shown below) and can be ignored. It is
advisable for the operator to check all listed DRVs.

=1
= N g

DRV detector will prompt you for shorts (non-insulated area that belongs to two different
contours/pads/traces. If the area belongs to the same circuit (has a common contour) it will not appear
as a DRV. See the case below (in red circles). The traces belong to the same circuit and are not DRVs.

2.14 Registration Pins and Thumbtacks

IsoCAM3000 allows you to add and display registration pins and thumbtacks visible in CAM & CNC
modes of the software.

The menu "Options", contains menu option “ “ which shows/hides the active registration pins and
thumbtacks:
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options,,  @- @v

(=3 {1 Show thumb tacks ]

7 & Design Rules Violation
Remove spikes (IPD)

:_9'_: Forced Insulation

g Full rubout

# “Fish-tail” SEM Optimizations

D gm Transparent Mode

2.14.1 Thumbtacks

Thumbtacks are markers visible in CAM and CNC mode. They are a very convenient tool during the
setup. You can set their position using one of the following methods:

e Current mouse pointer position (CAM & CNC mode), “Add thumbtack (mouse position)” from
popup menu.

e Current spindle position (CNC mode only) “Add thumbtack (spindle position)” from popup menu
(Simulator).

Below is an example of adding a thumbtack to the position of the mouse in CAM mode:

[Be oM Sewp Toos Gl Lasguage
| =458 .-ﬁrj ¢ 8 ww o B uE4ESS s epen I P B R
B -E ol :
¥ sesatates 10.00

¥ cur2rm0 Qa SelectiClone/Meve objects

| ¥ St 800+ a00md
| bt ook 135,625,
13,156 100

sk 280, 310,362,
B, 506

1] 8 rubout region

B8 husaes_unsrs B, oo +
€ 200m
LT Phrsasen oot A Panoqume

e

L] & it Regiutration piss & Thumbtacks
b limert ,
(B} Breakeut Tab

o Ubnde (2] -+ M IC01-T1

@rerk AT VIN0  Ae0IML, A0 A35ME ] Detist met LieC MBS Pre 571 51755564

2.14.2 Registration Pins

Registration pins show the position of the (normally two) pins that create the mirror axis for double
sided jobs.

By default, the mirror line is located at position Y with coordinate 1/2 of the Y size of the working area.

During the setup process you should not place any objects closer (than 0.5 inch) to the registration pins.
Using this option, you will be able to see the real relative position between any pin and your design.
Around each pin you will see a circle (dashed line) with 1.0 inch diameter that represents the area that
should be clear of project objects. The registration pins must be located on the center line in the middle
of Y coordinates and strictly parallel to X axis. This is the line that creates a mirror image and tool paths
for the machining of the bottom layer (The Y coordinate of the mirror line can be adjusted with special
command).
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Adding/editing of registration pins is in the popup menu:

@, Zoom = PgUp
Q Zoom - PgDn

d Panorame

1Y
é Insert

[ Breakout Tab

3
L4 \ Add Thumbtack (mouse position)
»

w1 Undo [3] -> New Project (Ctri+Z)

Below is the window that allows you to add/edit registration pins and thumbtacks:

Xln]: 0.0000 vin): 3.9370 + Add / Update

type: peg. pin +| color: Dre”nw v
= Delete
Tacks:

X0.0000 Y3.9370 req. pin

[©]X7.8740 Y3.9370 reg. pin

3

It is a good practice to disable (remove the check mark) instead of deleting a pin or thumbtack.
Registration pins and thumbtacks’ settings are “global” and not saved in the project files (.PHJ).

In the above example we have 2 registration pins at (0.0000,3.9370) and at (7.8740,3.9370), shown
below:
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2.15 Insulating copper rubout.

This mode is designed to save time and tools during the prototyping process. It creates wider strips of
insulation around the traces and pads (where possible) in order to have a better condition to populate
the board with components leaving most of the unused copper behind. It depends on your particular
design, but basically, we do not recommend it for RF designs (10 MHz and up), and high-speed digital
circuits etc. Remaining copper (unconnected) may serve as a vehicle (mostly capacitive) for
interferences between the circuits and make your prototype different from the board in regular
production. It will give you an advantage, saving time and tools, in your audio, power supplies and other
low frequency designs.

Rubout has two modes:
e Complete rubout removes all unused copper around the traces and pads in selected regions or
the whole board
¢ Insulating rubout removes extra copper around the traces and pads.

Complete or insulating rubout can be selected by this toggling button ==
e |&2/|soCAM3000 calculates tool paths for complete rubout
e &= [soCAM3000 calculates tool paths for insulating rubout

Below is an example of complete rubout:
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Below is an example of Insulating rubout:

S S S0 @ we A EA LN B 4N EE S e ¥
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¥ tnsulate: 15.60
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‘!I.\-l!.l

(koo

Al __ 0]
oo P, ey
et e

w2e i 030 & L.K7

ool 1107

duratens .23 F7.8 )

e il -
woe [r: 3,360 x 193 ) )

P oty BT, vEOL80 50455, Gy 1544, 472151 ) Defaut.mgt IsoCAMMO00E Fro v3.T1.5.1 P4

Insulating rubout will create a minimum insulation (D) of all selected regions.
the spaces between the traces/pads that are less than the rubout minimum.

This does not apply for
The tool table for (full)

copper rubout is used for Insulation rubout too. Now (rev 1.15.9 and up) you can select desired
insulation width in the Insulation rubout mode. If you select “auto” the insulation width will be equal to

the largest tool in the table.

- N 08311 /0.9 Smm Feadrate injej: {15.0} it
(A ¥ T maea Subtndiidos 20wl B =
@ F 5 dasmd StubInd 006 /LS8mm 2bmil o g
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I R T - Comment: SIN_LS
[mi : Paratrason Daot s 18 5
oy P e o] [s0ne] v
jmlk ] ol i (1 el 00
e deoth 2 = S0
Oov
A s Inaulabion Rubout m
Brmdason ruboust met s (0.1280° =
Bubt drecten: Conmeal o Todveas Mo -
[Elumt e ot srwe 13 Sre mecrancilove
[ltcice e defredd ribout rwgons.
[£Powte 2ubout Amgors [merted) J
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In the example above 100 mils is selected. This means all pads and traces in

the selected region will

have an insulation of 100 mils (when possible). The algorithm that creates the tool paths is very
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effective and uses the smaller tool only in places that next (larger) tool cannot penetrate (without
interfering with design features).
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2.16 CAM350 import

IsoCAM3000 is able to import CAM350 files without the need to export them (from CAM 350) in Gerber
and/or Excellon formats.

Notes:
1. CAM350 ® is a registered mark of Downstream Technologies, LLC.
2. Files generated by CAM 350 do not have released specifications. We consider this option an
“Alfa” revision and we are not responsible for errors.

Button '€ will allow you to select a CAM350 file (CAM).
Once you select a .CAM file the “CAM layers” window will appear. In the list are the layers of
loaded .CAM file:

Fyr—
&Top [ |wottom [ rech [ 155" [ 1SS, []1sn 10" w2200 ﬂ
tor zimattom o (55 (]G [ 25

o iven (5 (G [asn

[ top [ |eottoen | |Mech [ FE0 [ EIEE [ Dededanl
o e ot ¥ el

Prifle: Delsultmat - e A0 I
5002000 LeleAd | B4 KE IS, YRMED | AR V0L a9 LA 11%, Y1198 104 118 men
—— e e ——

Similar to importing Gerber/Drill files, the operator should select layers for import. The drill file is
generated from the information embedded in CAM file. A click over the layer shows the graphics in the
right window. Selected layers appeared in the lower window.

By default, IsoCAM3000 selects the first 3 layers as Top (copper), Bottom (copper), and Mech
(mechanical). The operator should check if this order is correct. Similar to Gerber/Drill import you can
use the lower window for detailed inspection and measurement of the files. (See 2.1.3)

18 tmport ~C:\PhCIC\CAMA IS B3 com (aifa)

A Lapers:

B 8 ;
\N ' ' | ;\\\j—\\-m\
.
Profie: Dol skt sagl - see: 35107 w 22107
05008 1004 142654 L] XLAMS, YLIOM AXDS1RE, VLIS, dB5 205" O30, SYIANS, LI e
e Py P P

2.17 DXF import
IsoCAM3000 imports 2D DXF files (AutoCAD).
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Button #&% initiates DXF files import in 1soCAM3000. After DXF file selection a window for layers
selection (for machining) comes up. Here are the conditions that are related to import of DXF files in
IsoCAM3000.

e Each operation (cutting, drilling, countersinking, and milling) must have a separate layer.

e Only closed contours are recognized for machining.

e In a layer that has 2 objects (for example lines) closer than 0.001", it is approximated that they

are connected.
e Drill/countersink information is extracted from the existing circles in the DXF file.
e Text information in the DXF files is not processed.

Usually, DXF files contain more information than is needed for machining. By default, all layers are
visible and included. As a first task you have to unselect all layers that are not related to the machining

process.

Umits: Milimeters = :"f'g Import
Sizes 1.204" x 0.900" o—
D Visibde Layers  Cut | Dl & Countersink | Ml
Wisible DXF layers: Color: | Siver

o

Layerl
Layer2
Layerd
Layerd
LE'IS

v Iogic bece drill

v Iogic clip shelf mil
v logic perm cut mill

Profile:
el sull sl v
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2.17.1 Selecting DXF layers for “Cut” operation

E]mw"

Export
Gerbers e

OXF Viible Laers | Cut | Dril & Countersink | 1l | Info {

DXF layers for culting: Color: [l Red

o
e

Profile: [Juse ongin.
Defaultmpf -

Here you have to select the layer for the “Cut” operation. Usually, it is the last one in the machining

process.

In the example above it is in red (more than one layer is allowed).

Units: Inches

Size: 0.679" x 0.672"
Max Size: 16.795" x 10.630"

DXF Visible Layers | Cut | Drill & Countersink | Mill Info

Holes for drilling

SRV ]

™ 10.063 (6 items)|

Holes for countersinking (Top):

=% 0
..[% 0.0632 (6 items)

2.17.2 Selecting DXF layers for Drill & Countersink

B

g Dxport
12 Gerbers

Color: [] Yellow

Color: [l Blue

Holes for countersinking (Bottom):

% 0
..[#% 0.063 (6 items)

Color: [ Lime

Profile:

Default.mpf

- Drill

[Juse origin

As you can see above, all layers in the list contain closed contours. They are interpreted as shapes,
holes, and countersinks. Possible assignments of each layer are.

- Countersink Top Layer
- Countersink Bottom Layer

- Milling
- Cutout
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To assign a layer to desired operation replace the red “x” mark with check mark.

2.17.3 Selecting DXF layers for milling (MILL)
IsoCAMS3000 is able to mill closed contours:

DXF ¥isible Layers | Cut | Drill & Countersink | Hil | Info

Hill programs:

Y I -

Tnsulation #1 (Botlo

Insulation #2 (Top)
Insulation #2 (Botto

Engraving #1 (Top)
Engraving #1 (Botto

o)
m)
Insulation #3 (Top)
Tnsulation #3 (Bottom}
m)
m)

Engraving #2 (Top) =]

DXF layers for miling: Calor: [l Green
Lo

[Juse ongin.

T
H

pf

Example of an imported DXF file:

Fie CAM Sctop Tooh Cale Langusge
S ST S0 & T YAl N E AN B S e KT mum
Q-QE“B [=
¥ tnsutate: 500
¥ et anso

| bt fmok 1350, 625,
313, 154,50

| dellpochic 635

Qgrand RS8131, VA0 L ] Defrakmet oo AMNIONA Fro 3.T1 30 Pt

2.18 Holes and pads insertion

CAM mode of IsoCAM3000 allows you to insert additional holes
and pads in order to meet the needs of fiducial registration
process. This option can also be used for many other purposes
like for instance when you need an additional hole or pad in your =
project. All inserted holes or pads are treated as separated awa
objects and can be moved, grouped, selected..etc. as any —

object in CAM mode of IsoCAM3000. &

Registration pins B Thumbtacks
et

hrough-Hobe Pad C-39.9-180.0 mil
@ Custom Rourd Through-Hoke fad ..

2.18.1 Holes insertion

The submenu of “Insert” (from main popup menu) will provide
you with two options
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e Hole with current diameter (visible in the menu)
e Hole with custom diameter (it will become current)

Below is the window for custom diameter.

Incert Hole ! i

Vicke darater [md]: J9A0 il v ox i

The centers of inserted holes will be placed on the mouse cursor position at the time when you call the
popup menu (right click). If you need to determine them accurately use the high zoom feature. Actual
position of the holes used for references in fiducial registration is not important. Place them anywhere
convenient for your design (we recommended along the X axis). Placing them at the maximum distance
apart will improve the accuracy of your fiducial registration. Using the same Y coordinates will make
finding the second fiducial easier.

Select Tool

Note:
There is no limitation where to place your holes. They can be placed outside of your project or inside
the existing objects from your project.

Important:
Holes that will be used for fiducial registration (existing in the project or added as dedicated for the
registration) MUST be in the camera access frame (The smaller internal frame in your CAM screen).

2.18.2 Through-hole pads insertion

The process of inserting through-hole pads is the same as in 2.18.1
You have two choices, a current size or customized (that becomes current after usage).

Incert Through-Hole Pad e

Mo dometer [l Jo40mil oK

Sebect Tool

Pad dometer [mi}: 18000l + I

Notes:

e The pads are insulated circles that are entered in both the top and bottom layers.

e The drill diameter for the hole and through-hole (with pad) is the same if you change one, the
other will follow

e Pad diameter can not be smaller than hole diameter. If pad diameter is entered smaller then the
hole diameter it will be equal to the hole diameter.

2.18.3 Insert Target ...

Menu option "Insert Target ...", allows inserting of different "target" apertures at the mouse cursor
position.

Fidudial apetrute:
Target 3 a4

Circle 40
Circle 60
Circle 80
Donut 60x40
Donut 80x60
Target 1

Tar?et 2

Target 4
Target 5
Target 6
Target Cross

All apertures are predefined but adding new ones can be done by request.
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2.19 Vector Text insertion function

IsoCAM3000 allows you to insert simple vector text into your design or as a separate project. The
execution of the text is in “Insulation top” or “Insulation bottom” programs in CNC mode. This function
offers a single line of text which is different from standard text 4 (see 2.12.3) where the symbols are
engraved as an outline of their shape. The thickness of the line in this mode is equal to the size of your
insulation tool. The vector text function will allow you to insert very small size symbols in your project.
For example, 32 mills (0.8mm) high symbols look good when you are using a typical 8 mil (0.2 mm)

insulation tool.

I AM 402
Be CAM Setup Tooh Cak Lnguage

i =y ¢a=m-&mﬂgxcu5-5u.~.,m [ Lo

B =B B 200" o

W tesulate: 600

W oot 5000
| robout tock: 1255, 62.5,
fretree

§ dritocks: 160, 20, 320,
6.0, 408, 50.0, 1000, 165.0

(R pnLgm

B Thrsugh-Hole Pad €-39.4-60.0 mil

gxfum P Thevssgh-ste Pad
arget —

B Distabatrix
Blon code

[0 T R Defauit_Siow Drilmgr  soCAMIDINAL Pro v 71 8179804
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To use this function, you have to select Insert from the popup menu:

You will then be presented with the vector text window as seen below:

TEBE W (e BRI s 50 (v S 08820071 DM 18w

1494r2_0

The upper portion of the window is a simple text editor. The lower portion shows how the text will

actually appear according to your settings.

The text size will be the same as the standard text sizes found in other text editor programs.

Buttons 1< are for text slant (left or right).
Buttons ¥<*¥ gre to change symbols width.
Buttons =< *- are to change the spacing between the symbols.

After you confirm your text is ready with “OK” button the text will be inserted in the position of the

mouse cursor that you initially called the popup menu from.
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Inserted text objects can be manipulated just like other objects can they can be cloned, rotated, moved,

grouped etc.

In the sample below the text is rotated at 45 degrees:

Fle CAM Setwp Tooh Cale Language
hﬁﬁ'g' g 33w ¥
=@ =E

¥ ot 5020
¥ i usaas,

f driltosks: 160, 200, 320,
36.0,40.0, 5.0, 1010, 165.0

If you need to insert text in bottom layer, you have to use the (drag & drop) function.

In the sample below text from the sample above has been cloned and moved to bottom layer.

Ble CAM Sctwp Tooh Cok Language

G o 20 & o e @ LB 4N S s e Vi

308, Gy38AN, 09021 | (] Defauk_Siow Dellmg  lsoC AMIIE Fro 3 TLI1 75584

Note:

When the text is moved to bottom layer it is automatically mirrored along the Y axis. It will be mirrored

again when you machine the bottom layer and will become readable.
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2.20 Breakout Tabs

IsoCAM3000 allows you to insert breakout tabs in the cutout contour.

Breakout tabs are small interruptions of the cutout contour that allow your ready board to remain firmly
attached to the main work piece until you decide to remove it by breaking them. Using breakout tabs
will allow your finished board to remain on its relative position to the work piece and any registration
holes that may be in the work piece. This will allow you to use the registration holes for further
operations like solder dispensing or automatic component placement. It will also prevent your board
from being picked up and dragged by the vacuum (debris collection) system.

2.20.1 Breakout tabs insertion

Breakout tab insertions are possible in IsoCAM3000 in the CAM mode. Place the mouse pointer at
desired position of cutout contour and make a right click. Select “Breakout tab” menu then select the
“Insert” option from the list as seen in the sample below:

B 1ot st 000
Be CAM Setup Took ek Lasguage
S S SO (& vou YA B LN E 4N S-S s g { Lo

T ) AL 3052, &y .0013, 461577

The “Insert” option is allowed only when the mouse pointer is on a cutout contour (mechanical layer).

Shown below is the inserted breakout tab:
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Tab width

Isc AMNIODA Fro 3 T1 30 PiSatd

Tab width is calculated by IsoCAM3000 and is independent from other contour parameters e.g. if you
set 20 mils, the remaining material (at the closest point) will be 20 mils.

When you have cloned objects, inserting breakout tabs in one object will spread to all copies.

Thus, inserting tabs before or after cloning will have the same result.

fle CAM Setwp Tooh Cak  Language
S ST 2O & e v @B L KB 4N S-S S o KT

=8 =E3

) remarega| OBELLVIEN0 | AelSSLE AN L5409 | o) Delwsi gt

Shortcut: Place the mouse pointer on the desired point of the cutout contour.
Use Ctrl+T to insert tab.

Note:

Tabs cannot be inserted over another existing tab, or placed where there is not enough space for the

tab.

Note:

Tabs positions and size are stored in the .PHJ project files so when you load a project file it
comes with the individual settings of the tabs already in place.

When you Import a project file it uses the current settings of the tabs. The imported files tabs
will be recalculated in order to use current cutout tool.
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2.20.2 Breakout tabs removal

To remove a tab place the mouse pointer over the small “x” (tab center) and make a right click. A popup
menu will then appear. Select option “Breakout tabs” from the menu then select option “Delete” from
sub menu.

Shortcut: Place the mouse pointer on the desired point of the cutout contour.
Use Ctrl+T to remove tab.

Note:
Removing a tab from a cloned object will remove the tabs from all copies.

2.20.3 Breakout tab width setting
Select “Breakout tabs” then select “Setup”.

By “default” tab width is 20mil (~0.5mm) but can be changed to meet certain material requirements.
When the width is changed IsoCAM3000 recalculates all tabs to the new setting.
If the width is increased and there is not enough space for a particular tab it will be removed.

Important:
If you change the cutout tool diameter, IsoCAM3000 will remove all tabs. Therefore it is recommended
to insert tabs after the selection of a cutout tool.

2.20.4 Breakout tabs complete removal.
Select “Breakout tabs” and then select option “Delete All” from sub menu.

2.21 Units of measurement [mm)]/[in]

IsoCAM3000 (1.15.2+) now handles imperial [inch] and metric [mm] units. By default, the active
measurement units are set to inch and this will allow for the use of mils [mil], (1/1000 of an inch).

Switching between measurement units can be done from the Cam menu by selecting the Units menu

option.
L ————

[ [oe (CAIN) Setup Tosk Cokc Lamguage
50 N SetectCloneiMove jests fam|eAamMBEa

Shee rigin

Selected units are shown in the status bar:

I| & nomamings 5.5904, Y4.6153 ox5.5904, dy-6.5847, dB.6IIT 1nmd@ Diefault

Note:
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Tool profile settings now are using different units for feed & plunge rate. Imperial units are using [in/m]
(inch per minute), metric units are using - [mm/s] (millimeter per second).

2.22 UNDO/REDO

IsoCAM3000 has an UNDO/REDO function. The size of UNDO/REDO buffer is 32 commands deep.
The following operations can use the UNDO/REDO function:

MOVE (objects move)

IMPORT (import of project or gerber/drill files)

CLONE (copy/clone of objects)

GROUP (group of objects)

UNGROUP (ungroup of objects)

SEND_TO_BOTTOM (Send to Bottom)

ROTATE (rotation of objects)

DELETE (removing of objects)

INSERT_HOLE (insertion of drill holes)

INSERT_PAD (insertion of pads)

INSERT_TTF_TEXT (insertion of TTF text)

INSERT_VECTOR_TEXT (insertion of vector text)

NEW_PROJECT (new project)

FIDUCIAL_MOVE (positioning project - CNC mode - point one) available in IsoCAM3000 only
FIDUCIAL_ROTATE (rotating project - CNC mode — point two) available in IsoCAM3000 only

If you start a New Project by mistake you can “UNDO -> New Project” This will take you back to the old
project as it was when you were there before the New Project was opened. But there is no REDO for
New Project you simply need to select New Project for the file menu again.

Note:
e Undo/Redo commands are located in the CAM menu and can only be used with CAM functions.

R Select Chone/Mave objrcty

Each Undo/Redo command contains the information for operation that is reversed, and the digit in
square brackets shows the number of commands in the corresponding buffer.

Undo and Redo have short cuts on the keyboard Ctrl+Z (Undo) and Shift+Ctrl+Z (Redo).
Most of Undo commands activated by Ctrl+Z need additional conformation.

Commands that are executed without conformation are:
MOVE, GROUP, UNGROUP, ROTATE & SEND_TO_BOTTOM
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The rest of the commands when called by Ctrl+Z, will display the window bellow:

Do you really want to execste: |

“nda [1] -> Clone " 7

Yes o

Note:
e AllUNDO commands activated from menu are executed without conformation.
e Al REDO commands despite how they are activated DO NOT require conformation!

REDO reverses the last UNDO command, but if you have another command that is in the UNDO list, the
REDO buffer will be cleared.

Important:

REDO/UNDO buffers are cleared after execution of the following commands:
e Load Project
e Save Project
e Tool size change (insulation; cut; stencil) or project dpi

2.23 Forced Insulation

IsoCAM3000 has a function “Forced Insulation” that allows the system to handle sections of the design
marked by DRV (See 2.13 Design Rules Violation) as impossible to insulate. The standard response of
IsoCAM3000 tool path generation doesn’t allow the tools to penetrate inside the traces/pads contours
in this situation. When the distance between the traces/pads is smaller than selected insulation tool
diameter it leaves them not insulated. Those sections are shown in different color (pink-red default
settings) when the DRV is on. The “Forced Insulation” algorithm creates a practical compromise,
reducing the size of both (all) features affected and will generate a single tool pass that reduces the
size of them equally.

Button & s for “Forced Insulation” and has the following functions:
e Calculates tool paths used in “Forced Insulation”. If the tool paths are never calculated the
first activation will do so. If DRV function wasn't activated it will start it.
e Shows/hides tool paths related to “Forced Insulation”.

This option can be activated also from Insulation Tools Window!

Shown below are sections of a design detected by DRV:
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Shown below are the same sections insulated by “Forced Insulation” function:

fde CAM Setp Tooh Cakc language

S Su S0 & wr v (@ E A BN B A B BS S o | VI s, @4~ R0

[l sl Fouh-ta” SEM Oiptimirations
L g y ' D@lrﬂp—l‘l“

DI 41945,V | LML QRIS SAAIST | ] Defast.mpt Lo AN Pro 7L TS0
e

Light blue (default) strips shows additional copper removed from the design features when zoomed in
to view the “Forced Insulation” paths.

Button 88 will also serve as a switch to include/exclude the problematic sections in the machining
process. “Forced insulation” tool paths are not automatically recalculated when you change the
insulation tool diameter. If you change the insulation tool diameter you need to run the DRV function
again to see if the new tool diameter will correct the DRV(s) or leave an acceptable amount of copper
on the affected areas when using “Forced insulation”.

2.24 Remove spikes (IPD)

When the insulation only is used (not full copper rubout) very tiny copper strips may be left over from
machining (hair sized). They do not have enough foundation to the board substrate and usually become
free moving copper hairs that can create a condition for fine (hard to see) shorts on the board. It is
relatively easy to remove them using "scotch bright". In some cases (extremely fine board pitch) the use
of "scotch bright" is not recommended just because it may damage the original circuit. IsoCAM3000
software offers a secure option "Remove Spikes (IPD)" (Insulation Problems Detector) that locates and
removes this potential source of problems. Shown below are some examples.
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With the activation of IPD, the zones that have potential problems will be additionally machined in order
to remove them.
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Remove spikes (IPD) has optional parameter settings in the Insulation Tools window:

] St et M L.3180° /13 Amm
VIR s rmako pson

sl e path oriacerg [z 100 (v

M coper vt mlls 200 [

The parameters you may set are:
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- minimal distance between tool paths that can be considered problematic (usually 0.5 mil).
- minimal residual copper width that can be considered source of potential problems (usually 2 mil).

As a bottom line, using IPD when you do not use full copper rubout is very recommended.
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2.25 Measure
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This is a very convenient function that allows the user to measure distances on the project. After
activation it shows the distance to the current mouse position. To measure distance place mouse
cursor on the first point and make a left click. Move the mouse to the second point and read the
measurement results. In order to have maximum accuracy use high zooms.

N, Sl one Mo atect Ple mise

E|

»

(] Center Otfects
Addratout reghon
Ditete bt region
Dot all rabout reglans.

Canceling the Measure function can be done from the menu or simply by pressing space bar. Another
convenient way to use it (for single measurement) is to place mouse on the first point, press and hold

the space bar, move the mouse to the second point and read the results.
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On screen information contains the distance, X difference, Y difference and the angle related to X axis.

It is shown in the measurement units selected (inch/mm).
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2.26 G-Code / HPGL Export from IsoCAM3000

The software revision named IsoCAM3000 generates G-Code or HPGL that can be executed on almost
any CNC machine that accepts G & M codes or HPGL / Excellon2.

The button ' & == | in IsoCAM3000 calls a window with two tabs for G-Code / HPGL export:

T Router bt 009847/ ZASmm {OrllCat}

LT orilltut |
11 St 0

¥ [0795mm (w000} () e T fnose)  Aomd

"I Sk -
Frabet L (so008)  [158)  (eae] n fnose) 3

StH_e3 ¢
Stub End N 1350/ 3.175eum {Resulate BN oooe)  (15.)

Rbout
vl s 0.8919° 0,705 {Deill)

ol 11 Free

=

ol

IsoCAM3000, generates a G-Code / HPGL program for each machining process needed in your design:
e Insulation (Top)
e Insulation (Bottom)
e Drill

Rubout (Top)

Rubout (Bottom)

Cut (Bottom)

Stencil (Top)

Stencil (Bottom)

You have two options to export: G-Code or HPGL.
Basic parameters that you must determinate are:

G-Code Units:
Units of measurement that will be generated in G-Code program(s), G20 ([in]) or G21 ([mm]). By default,
measuring units are in [in].

HPGL Units:

Units of measurement that will be generated in case of HPGL export. They can be as follows:
- HPGL units: 0.010mm, 0.025mm, 1.0mil, 0.1mil
- Excellon2: 0.010mm, 0.025mm, 1.0mil, 0.Tmil

Project Name:

This is the name of the project and will be a prefix for all G programs generated.
Example:

Project name: THERMOSENSE,

Generated files are:
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B Favirineg [ TeRssae Do Topaca yen
g _m;"" TERMOSENSE Dl (Top NCD %8
Mg TERMOSENSE Inuslation (Bsttom] - Resdme. TXT w5
ok /| THRMOSINS Insulation (Battoml PLE 1
izt THRMCSENSH Insataticn (Foph - Readme.TXE e
T TERMOSENSE Inulation (ToghFLT 7B

-3 TERMOSENSE Mech Bottem] - Beadme TXT kB

[Ip—

THRMGSINSI Mech iottaml LT 1
By Decmg TURMGUNSA Rubsut (Bottsm] - Resdma FXT o

-4 ”'Pk" TERMOSENSE Rusbout (Botterm) LT s1km

SR e TERMOSENSE Rusbsut (Togi - Readese TXT e

A :\_ o TUEMOSINS Rubout (TopLPLT Py

ampnety

J. myRepesitory

13 e

If there is no project name - generated files will have names related to the operations that they
represent only.

. Computer » O%(C3 » Usens + Peblic + Public Docemeats » [soCAMIO0D + Al Usens » [xport w| 4y | Sewih Gt £
Be S Yiew Josk Help
[— Wckdeinbbiary +  Sacewth e  Bun  Heslede =+ [ @
[y — = Mume Sire:
b Faveettes =
AT O om op b 1kE
Ol {TapLNCD 2xm
k PR i
el Inselation {Bettem) FLT By
i

Insslatioe {Top - Resdme.TAT

’:"_::"' Insulaton (Top LT «
Mach (lotsem) - Resdme. 1XT 18

T " Mech otsemi AL T 2xm
My Doranes Fusbout (Rottom) - Readme TXT 1km
B My Rusbeut (BotsemhPLT 193 KB
My Dt Fusbeut o) - Readme. TXT 1KE
- :{"“”‘ : Rusbiut (TophtT o

smponents

| EXE

If “Use Project Name” is selected, the project name will be the name of current project (if any). The files
extension name is .GNC (by default) but can be changed if needed.

“Open destination folder”
If this option is selected, the folder that contains the G programs will be open (see examples above).
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2.27 Gerber Export ...

IsoCAM3000 allows an export of all Gerber and Excellon drill files in the current project . All visible files
are exported including the info files that are not involved in the machining process.

Open Project . 0
Bmpent Prject il
Save s Praject — Cirtes
Frint

Gerber Export window allows to scale the files exported in Gerber and Excellon format (if needed).

B hotamne - T e
[ Foe CAM Setep Tooh ek Langusge
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V¥ nsudste: 600
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tosks: 1350, 625,

N
313,155, 60
Ao L., 0, dm,

‘I 20
RDENMATTANE,

§ romaregs  MDINTS, V13480 LI T, By TE06, A58 | ] Detrutrgl

After the export IsoCAM3000 automatically opens the folder that contain the exported files.

. Computer » O%(C3 » Usens + Public + Public Docements » oCAMIO0D + Allers + Garber [xport ¥ 43 | Sewih Ganber Depant: £
e St Yiew Tooh e
Cegin Wckeinbbiary +  Sacewth e  Bun  Heslede S
edprajests R — B Dute modifiod Type 5
corel
PHISBHURS B2 Panel 081 Db 21 IBROL DRI Fe sm
L CravhCmp

PHUSRINUBS K
a2 =] Famet (81

1 Prusninns &2 Fanercn

08-0er 21 1 nmoxe
Distiniiatag fadl ety [ PHUSBHUBS B2 Pascl GBS 050071 IBD4  OMS " 7iKE
R, ) PrusBHUBS B2 PasciGBS 0500121 1804 6 KB
I PruuserURs B2 PanclM1 06 et 21 1804 ‘KB
i hotaM000

sy 1 O museiuns g2 PametGas 08-0ct-11 1004 CAMEss: 5 M8
M";'“ L prursnines &2 FanelGrL 08 Asdestic Tap L 108
ﬁ::h: [ PHUSRIUES B2 Fanel GTO = AMinti Tep 0 18T HE
i [ PHUSBHUBS 2 Pancl GTP i AMtastic Top Pa 145 KB
e 0 pruseruES 82 PanelsTS i AMtastic Top So. 182 KB

Gerber fxport

MBS VA SCHARCEVLOY 201501205

unnm
Exported Gerber and drill files can be imported back in IsoCAM3000 (for example after scaling on X/Y
axes) or used in another CAD/CAM software.
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Import & Export Gerbers & Info layers - video:

(2.27) https://youtu.be/IVOVg7DZEqqg
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2.28 Print

IsoCAM3000 has an additional capability to print the layers of the project.
Print Preview window has the following options:
e printer selection and its settings
e scaling the print with individual scale factors for X and Y (common for all layers)
e individual settings for each layer
e Positive/Negative
e Mirror
e Print - allows the layer to be printed
e Caption - includes the name of the layer in the print
e Mirror - prints the name in mirror

Layers’ list includes all visible layers in the project. It is advisable to disable (hide) all layers that you
don't have an intention to print. In the center window you will see the selected layer.

Using left double click on the layers name is the fastest way to enable/disable the layer for printing.
This button ‘@4 serves to set the printer, page orientation and other printer specific settings.

Individual settings for each layer (Negative, Mirror, Caption, Caption mirror) and the printer used for
IsoCAM3000 are saved in order to shorten the time needed in the next usage of Print option.

Button' 2  sends all selected layers for printing and closes the Print Preview window.

Button 2 sends the current page only and leaves the Print Preview window open.

Note:

In the field for printer information, you may have a message "Invalid printer". This can happen in the
cases when there are problems with the printer driver and its settings, missing DLL file

or non-existing network printer or other problems related with the printer - PC connection.

Print preview video:
(2.28) https://youtu.be/XWJisXLZyzI



https://youtu.be/XWJisXLZyzI

IsoCAM3000 User’'s Manual Page 89 of 103

2.29 Panelization

Panelization means placing multiple smaller objects/projects on a large work piece (panel) in order to
be machined/manufactured together.
This IsoCAM3000 function allows fast and accurate multiplication of objects/projects or a group of
them.

e}

[ Fe CAM Semp Tosh Cake Linguage

B Breakout Tab

« Unda 4] -» Move dari+ )

The first step is to select the object (or group of objects) using "Select/Clone/Move objects" from the
popup menu.
Shown below is the Panelization window:

Panelization function has two modes of placement:
e PCB Panel
e Number of copies

2.29.1 "PCB Panel" mode
"PCB Panel" mode allows placing the object(s) in a panel with predefined size (Panel->Size X/Y) and on
certain space from the physical edges of the panel (Panel->Border space X/Y). The number of copies is
calculated based on:

e size of the object(s) (Selected objects(s))

e required distance between them (PCB Object->Distance X/Y)

The offset of the objects (PCB Object->Offset X/Y) is calculated automatically regarding the parameters
above. It can be entered manually, but any changes in the parameters will return it to the automatically
calculated values and new manual entry will be needed. The array of objects will be centered on the
declared panel.

2.29.2 "Number of copies" mode
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This is the easiest way to create the desired number of copies of your project entering the repeats on X
and Y axes.

2.29.3 Fiducial marks

IsoCAM3000 allows inserting of targets & holes as fiducial marks around the panelization objects.
Settings include: Offset (Fiducial marks->Offset X/Y); holes diameter (Fiducial marks->Hole diameter);
aperture type (selected from the list).

The offset (Fiducial marks->Offset X/Y) depend of the mode selected.
In "PCB Panel" mode, the offsets are defined in relation to Border space:

size %
Border space ¥
+ | |
Figucial 0ffser ¥ |
Border space ¥ s
Flducial OFfset ¥

If negative values are used the marks will enter the machining space.

In "Number of copies" mode, the offsets of the fiducial marks are defined related to the area of
placement of the objects. Again, if negative values are used the marks will enter the machining space.
"Number of copies" mode allows easy adding of fiducial marks even on a single object. To do so the
Number of copies X/Y should be set to 1.

Example:

+

In this case "Apply" button will not add additional copies, just will add fiducial marks.

2.29.4 Buttons "Apply" & "Undo" (Ctrl+Z)

Button "Apply", execute the placement of the projects/objects according to entered parameters and
adds the fiducial marks.

Button “Undo” reverses the changes made after "Apply" and thus allows the operator to make changes
in the parameters before next use of "Apply" with the corrected parameters.

2.29.5 Create new Group

This check box allows the result of panelization to be treated as a single object and moved without any
changes in the relative position of the projects in the panel. This is useful function in many practical
cases. If the individual object need to be moved operator can use "Ungroup selected objects" (popup
menu).
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Panelization video:
(2.29.5) https://youtu.be/mOcgK-T-fo
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2.30 Marking Drill

IsoCAM3000 allows generation of "Marking Drill" program (some call it "Spot drill") that marks the
centers of the holes to be drilled. The best tool for the marking process is a V type tool (V30, V45 or
V60) small diameter stub end mill will do the job too.

In order to have "Marking drill" program generated you have to select "Enable Marking Drill"

box as shown below. This also will allow you to select the tool for this operation.

|n [T vl be [T T TUTOSOICR0I800
l#a osme  oom il b (s0s00) {00} P2 OESCR0IT00
aeMa  noMa T (wosoe)  tamm) - TIOSRCLIE
Q838 003 (LOme)  Router (sos0e) (s} (25)

003 (10mm]  Router isos0e)  (amo}  (75)

o800
05904 005 (Lomm)  Router (6o%08)  {zam} (75}

et ) Q0T L 00 Beuter b
souter: W 50000 Pr.s P20 w6

4 Apply delasit Srbect Srtuelt ¥
& ot o L Pk FRr——

Marking Drill (Marking Drill Tool Setup):

Notes:

The Marking Drill program will be applied only for the holes, for which drill bit will be used. The (usually
larger) holes for which router bit is selected and the slot holes are excluded from the Marking Drill
program.

If the larger holes will be cut with router bit, they are excluded from the Marking Drill program!
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2.31 Holes Selection / Modifications / Removal

IsoCAM3000 allows to select holes from the project and modify/delete them.

For holes’ selection, first press and hold "R" key. Then press and hold left mouse key and select the
rectangular region. The holes inside this region will be selected (will change their color). You can select
many regions. To remove the selection, you can use the "ESC" key or the option "Clear Selection" from
the popup menu.

Example — on the screen below 2 rectangular regions are selected (the gerber files are hidden for
clarity):

v N B 4N SA S e W

¥ ot 7.60
¥ Stenck 8.00+ 400 mi

You can modify the diameter of the selected holes or delete them using the popup menu (when you
click the right mouse button):

S s e S
Ble CAM Setop foch Gk Langeage

N’ Sebect/Chone/Movs shiests ‘

lewt sebection

With the option "Change Selected Holes' Diameter ..." you can change the size of the diameter of any
hole:

= =
b1 10 (0.1 man) -
C
7 001307 (0130 mm) &1
" 0.0160" (0406 mm) @25
" 0.0200" (0508 mm) @6y
) 002407 (0610 mm) &9
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In the list you can find the holes’ current diameters and the number of the selected holes with this
diameter.
You can change the diameter for the holes with one and the same size simultaneously.

To delete selected holes, you can use the option "Delete Selected Holes" from the popup menu.

- If the holes removal is selected, IsoCAM3000 will require additional confirmation for the process to
begin.

A list of selected holes will appear including cur

TsaCAMIDO0 3.

rent diamete_z_r and the number of them.

9 Do yeu raally want ta dolatn the solstnd helos:
DLO118" (0. 00mm] - w44
0O200° (0.508me) - ®2
000" (071 1mes) - w1
Total: 147 holes
Yes o

Notes:
- In case of mistakes related to the above two functionalities, you can use "Undo/Redo".

- If the project has multiple copies the changes will affect all of them, IsoCAM3000 does not
allow the copies of the same project to be different.

(2.31) https://www.youtube.com/watch?v=MKYt04IRoYOQ
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2.32 QR Code
IsoCAM3000 allows to insert QR Code at the mouse position from the Pop-up menu (right mouse click):

& Select/Clone/Move objects

{%1Add rubout region

i Delete all rubout regions

@, Zoom + PgUp
&, Zoom - PgDn
4 Panorame

% Registration pins & Thumbtacks »
& + Hole C-39.4 mil

+ Custom hole ...

elhmugh-Hole Pad C-39.4-350.0 mil
@Cgﬂom Round Through-Hole Pad ...
A Vector Text

& Target ...

&% DataMatrix

B

[ Breakout Tab

A lot of options are available depending on the methodology of manufacturing and the pitch size:

Positive image QR Code with Gerber & Drill:

Rotste [} 0080 v

[5]Positive Image
[=]mectangutar Aperture
utsut

[J¥op Layer
[Flmotnoms Layer

[ txcrliom o)
[+]Gerber (nsutation]
[=] ek bt i

o Camel o
Sare: 136101 781 ol
—

The result of several inserted QR Codes with negative, positive and drill only images:
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2.33 DataMatrix

IsoCAM3000 allows to insert DataMatrix at the mouse position from the Pop-up menu (right mouse
click):

k" Select/Clone/Move objects

i} Add rubout region

ign! Delete all rubout regions

@, Zoom + PgUp
Qloom- PgDn
[EH] Panorame

\- Registration pins & Thumbtacks 4

e + Hole C-39.4 mil

[3% Breakout Tab »  + Custom hole ...
{®) Through-Hole Pad C-39.4-350.0 mil
e Custom Round Through-Hole Pad ...
A Vector Text

& Target ...

52 OR code

A lot of options are available depending on the methodology of manufacturing, the pitch size and the
image size:

Positive DataMatrix with Gerber (engraving / insulation):
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The result of several inserted DataMatrix with negative, positive and drill only images and with format
80x80:

B hotamines e
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2.34 Pick & Place Helper

IsoCAM3000 can import Pick & Place assembly files in CSV or IPC-D-355 formats (automatically
detected by the software).

Here follows an example for project import with Pick & Place file:
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When the project contains Pick & Place file, the button "Pick & Place" is visible (circled with red line on
the picture below):
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When the "Pick&Place" button is pressed, IsoCAM3000 shows the Pick & Place Helper window:
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From this screen you can select any component, then IsoCAM3000 will show you where it is located on
the PCB by making this component flashing. If only one component is selected, the project will be
moved on the screen and/or resized, so that the selected component becomes in the center. If several
components are selected, the project will be moved on the screen and/or resized, so that all the
selected components become visible.

Using Up or Down arrow you can select next/previous designator - it is very suitable for manual
component placing.

IsoCAM3000 works in similar way when you have a panel:
T —

¥ cutazen

¥ Stoscik n00 + 408 md
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I, 156 60

Vot XTR
pr
GREER
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Fltostprist  [FIComment [ onky Selected

From the Pick & Place window, you can select top or bottom layer. You can find component’s position
using its designator ...

video:
(2.34) https://www.youtube.com/watch?v=U0ZC13cZ7_|



https://www.youtube.com/watch?v=U0ZC13cZ7_I
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3. Setup =

All adjustments needed to run IsoCAM3000 are located in the window below:

throags, B threads (v

Important:
The parameters included in this table are used in creating the G-Code programs.

The Profile box is used to select the profiles you create to store your settings. You can create many
different profiles for different materials and job conditions. This allows you to do fast and complete
settings changes. The current profile is always stored in your .PHJ file, so if you have to repeat your
project all tool and mode settings will be the same.

“Peck” options are used to machine nonferrous metals and some special plastics and laminates. They
are also very useful in drilling holes with an extremely high aspect ratio. For example you can drill 12 mil
holes in a 120 mil brass work-piece. The drill penetrates 15 mils deeper at every cycle and goes up out
of the hole to clear the chips each time. It takes 8 cycles to do the hole, but this is a very high
achievement for drilling small holes in metal.

“Tool Penetration Depth” this parameter represents the default value for each operation. It will be used
if no other settings are made (as a tool setting or process/operation setting). These settings apply to all
tools except the “V” type tools. Their default settings come from geometric calculations in the
“Insulation tool” window (CAM mode).

3.2 G-Code post processor adjustments and selections

The selections in the table below will affect the size and readability of the G-Code generated by
IsoCAM3000, but they do not affect machine control.
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3.3 Display settings

A proper setting of screen resolution will allow you to have the actual size of objects displayed when
the zoom is at 100%.

IsoCAM3000 has 7 built in skins, you are able to change them in this window.

You can change the colors for drawing of the objects on the screen, as well as create different color

schemes called profiles. You can select a profile by entering the name of the profile in the profile box or
selecting it from the drop-down list.

Example:
If you want flash apertures to be in a different color:
e Select a different color from the "Gerber Top Flash" drop down list that is different than the
"Gerber Top" color.

e Select a different color from the "Gerber Bottom Flash" drop down list that is different than the
"Gerber Bottom" color.

Desiten [ ctds ¥ Comct [ cvmde (v =
Gerber Top [l cBue L Gerber Top Pty [l Cuntem..,
aerber Dottom [ e ~  Gerber Bottom Flesh [l Cuntom.. v

Important:
In this manual white is the color we used for the Desktop & Background of screen shots for the purpose

of saving ink/toner when it is printed. By default, the color of Desktop & Background is black in the
actual program.
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3.4 Multithreading & IsoCAM300064

IsoCAM3000 does extraordinary volume of calculations during the detrermination of tool paths in
Insulation, Rubout, Remove spikes (IPD), Forced Insulation, ...

Beginnig v4.4+, all calculations are optimised for multithread execution. This creates conditions to
reduce calculation duration by 2 to 8 times (depend of the hardware in use).

When a paralel processing is in use, IsoCAM3000 will need larger size of RAM. This problem does not
exist in IsoCAM300064 - the 64 bit version of IsoCAM3000. This version is designed to run under x64
OS (Vista/Win7/8/8.1) and is capable to address more than 4GB of RAM.

IsoCAM300064 is fully identical to IsoCAM3000. The 64 bit version simply is capable of full utilization
of the capabilities of the new x64 0Ss.

IsoCAM300064 and IsoCAM3000 can be installed on the same computer, but only one can be run at a
time.

Ther is an option for manual setting of the maximum number of paralel threads in the Setup Window.

= N Trew fox
s l@j}ml 3060 \J\.\.::‘.‘

04E4L0

therady Bthresds =

By default the maximum number of parallel threads is equal to the number of logical cores in the CPU(s)
of the computer in use.
IsoCAM3000 will utilize the maximum number of parallel threads when it is posible or needed.
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4. In case of further questions

In case you were not able to find what you were looking for in the current manual, you can ask us a
question in a dedicated email. Please, don't forget to provide screenshots, where applicable. Use the
following address:

support@bungard.de



mailto:support@telenet-eu.com
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