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Setting Up Prints with CircuitPro Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

Step 1 — Intro

o Circuit Pro is the CAM software
used to control the S64

o Itis used to set up files for milling
and send CNC commands to the
S64
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Setting Up Prints with CircuitPro

Step 2 — Initial Start

T New document

Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

T New document

My recent projects
soldering_training.cbf

LPKF dLayer test.cbf
andyTraining.cbf
continuity,_tester_circuitpro.cbf
ZacharyAndCalvinTrainingTake2.cbf

LU H e e
[Sogesiied Tpcht_— |
SingleSided_Bottom.cbf
DoubleSided_NoTHP.cbf
DoubleSided_Galvanic THP.chf
DoubleSided_ProConduct.cbf
DoubleSided_EasyContac.cbf
4Layer_GalvanicTHP_MultiPress.cbf
4Layer_GalvanicTHP_MultiPress5.cbf
4Layer_GalvanicTHP_MultiPressS_DoubleCore.cbf
4Layer_GalvanicTHP_MultiPressS_Blind-Buried vias.cbf
ALayer ProConduct MultiPress.cbf
4Layer_ProConduct MultiPressS.cf
4Layer_ProConduct_MultiPressS_DoubleCore.cbf
6Layer_GalvanicTHP_MultiPress.cbf
6Layer_GalvanicTHP_MultiPressS.cbf
BLayer_GalvanicTHP_MultiPressS_SingleCore.cbf
1 oo Galioani TR bdedbiio € Tt o o

PCB with one predefined :
PCB with one predefined layer on bottom side.
PCB with predefined top and bottom layer without through-hole plating.

PCB with predefined top and bottom layer prepared for galvanic through-hole plating.
PCB with predefined top and bottom layer prepared for ProConduct through-hole platit
PCB with predefined top and bottam layer prepared for EasyContac through-hole platin
PCB with four predefined layers prepared for galvanic through-hole plating.

PCB with four predefined layers prepared for galvanic through-hole plating with MultiP:
PCB with four predefined layers prepared for galvanic through-hole plating with MultiPy
PCB with four predefined layers prepared for galvanic through-hole plating with MultiPi
PCB with four predefined layers prepared for ProConduct through-hole plating.

PCB with four predefined layers prepared for ProConduct through-hele plating with Mu
PCB with four predefined layers prepared for ProConduct through-hole plating with Mu
PCE with six predefined layers prepared for galvanic through-hele plating.

PCB with six predefined layers prepared for PraConduct through-hole plating with Mult
PCB with six predefined layers prepared for ProConduct through-hole plating with Mult

Load default template

[ openproject.. |

wmmremplmj

[ Set as defaul:

o On startup, the first screen will have 2 tabs: Projects and Templates

o Projects are used to resume work on a project

Templates are used to start from scratch. They're essentially blank projects

e Forthe purpose of this guide, we will be starting from a template and saving it as a project so we

can save progress as we work on it
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Setting Up Prints with CircuitPro

Step 3 — Template Selection

Projects Templates

e The different templates detail the

CircuitPro installed templates

SingleSided Top.cbf
SingleSided_Bottom.cbf

PloboCidod RTLIN L

DoubleSided_GalvanicTHP.cbf

uuuuuuuuuuuuuuuuuuuuuuuuuu
NeukleSided_EasyContac.cbf

Alayer_ jahlvanigTHD MultiPress.cbf

HTHP JultiPressS.cbf

ALayer Galanic IHP_MultiPressS_DoubleCore.chf
dLayam%PiMu\tiPressSﬁEIind-Euned vias.chf
ALayer_ProConduct_MultiPress.cbf
ALayer_ProConduct_MultiPressS.cbf
Alayer_ProConduct_MultiPressS_DoubleCore.chf
BLayer_GalvanicTHP_MultiPress.chf
BLayer_GalvanicTHP_MultiPress5.cbf
BLayer_GalvanicTHP_MultiPressS_SingleCore.cbf
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PCB with one predefined layer on top side.
PCB with one predefined layer on bottom side.
PCB with predefined top and bottom layer without through-hole plating.
PCB with predefined top and bottom layer prepared for galvanic through-F|
PCB with predefined top and bottom layer prepared for ProConduct throu|
PCB with predefined top and bottom layer prepared for EasyContac throug|
PCB with four predefined layers prepared for galvanic through-hale plating
PCB with four predefined layers prepared for galvanic through-hole plating
PCB with four predefined layers prepared for galvanic through-hole plating|
PCB with four predefined layers prepared for galvanic through-hole plating|
PCB with four predefined layers prepared for ProConduct through-hele plal
PCEB with four predefined layers prepared for ProConduct threugh-hole pla
PCB with four predefined layers prepared for ProConduct through-hale pla
PCB with six predefined layers prepared for galvanic through-hole plating.
PCB with six predefined layers prepared for ProConduct through-hele plati
PCB with six predefined layers prepared for ProConduct through-hele plati
- | a—— - T T

BB et i e, . A O e

Load custom template...

[ Set as default
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type of board and steps needed to
make the board

Theres a long list of templates, each
with different settings

Layers - the number of layers of
the board. Most will be 2, but we
can do up to 8 with the multipress

e THP/No THP - Stand for Through
Hole Plating. All vias require THP.
If there are no vias, then no THP
is required

e Galvanic/ProConduct or
EasyContac - the THP process.
We have Galvanic, so make sure
to select that

@ ProConduct and EasyContac
are LPKF's other plating
methods. Becase we have the
Contac S4, we use galvanic

o Click on a template to begin a

project

You'll probably want to use

DoubleSided GalvanicTHP.cbf
most of the time
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Setting Up Prints with CircuitPro

Step 4 — Importing Files

Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

LK CircuitPro PM 2.7 - Document [Untitled] Open
Fle Gt Imet Toopath Modfy View Sdect Waads Machiniog bt Hep

Pal@ L 8EaR/ N
u - s | (]| D 19 R

[

Loyer
O x|z¢
Nome

aaaaaaaa

(o B IR AR NI

a2
)

@ [oocmono @ ]@ [[][manune 250 mingsoton ¥

A

o - Fie name.
= el Fls o type
R o

v @& @
Date modified
1/18/2022 2:28 PM
1/12/2022 2:13 PM
1/12/2022 2:13 PM
1/12/2022 213 PM
1/12/2022 2:13PM
1/12/2022 213 PM
1/12/2022 213 PM
1/12/2022 2:13PM
1/12/2022 2:13 PM
1/12/2022 213 PM
1/12/2022 213 PM

Type Size
CircuitProPMdata  11,113KB
GBRFile 95K
GBRFile 3KB
GBRFile 4KB
GBRFile 239KB.
GBRFile 156 KB
GBRFile 154KB
GBR File 51KB
GBRIOB File 3K
DRL File 18
DRLFile 18

"soldeing_traning B_Cu b “soldering traning B_Mask gbr” "sokderng_tranng £dge_Cuts gbr™ ’s v

Alfies ()

e The main type of PCB files are .gbr (gerber) and .drl (drill) files

Each layer will have its own file

Click the import button to import your gerber and drill files

@ Disregard .gbrjob files when importing

o Make sure your files are assigned to the correct layers. CircuitPro will detect most by default but

some must be assigned manually
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Setting Up Prints with CircuitPro Guide ID: 460 - Release: vi.1 [minor] 2022-01-21

Step 5 — (Optional) Adding rubout
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e You can add rubout to the top or bottom layers if you wish

Draw a rectangle and all unused copper in that area will be removed
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Setting Up Prints with CircuitPro Guide ID: 460 - Release: vi.1 [minor] 2022-01-21

Step 6 — Duplicating the board

a4
I S &

e Drag a box to select your entire board and click the duplicate button along the top row to create
more copies

The dialogue box will ask you how many copies you want and how much space should be
between each copy

By default, the edges of the copied boards will touch each other and this will cause problems when
the board outline is being cut out. Add about 3mm to the x and y directions to give some space.

@ Keep in mind that a sheet of FR4 is 9"x12" (228x305mm) so make sure your copied boards can fit
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Setting Up Prints with CircuitPro Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

Step 7 — Adding fiducials

File Edit Insert Toolpath Modify View Select Wizards Machining Extras Help 1‘:11‘"‘
> } B 2 3 "] sBREa N
PalE s S@aa & . 3| RaGiLhdannexls
CAM ~ Machining -ﬁ ? & @ | L T T
| Layers [ Fiducial. M2 %[ CAMview  Machining view
S 0 x [z @[ o SNEEET T ER
Lv T Vis_ Sel_Cllmmmmiin = B
| Fiducial (0 W [ @ [T J[1rue wioth [~ ] Fiduciais
v DriliPiated (35) M| = True Width || Drilling
B [orinunpiated (2) ¥ | @ | True width || priling e
. SilkScreenTop (521) [l ) True Width |~ || Silk Screen
SolderPasteTop (26) ™ True Width | | Solder Paste
[ O ——
SolderMaskTop (126) [c ) True Width Solder Mask
:" TopLayer (367) @ |= True Width |~ | Wiring
M|~ True Width |~ || Wiring
T Rub |~ Outline ™| Rubout
@_ B ] Thintine | | 2.5D milling top
BoardOutline (59) AN True Width || Mechanical
%' Po | = ri Thinline || 2.5D milling bottom
a | @ | @ [ outine [~ rubout
S w|® True Width | | Wiring
m BottomLayer (37) M| ™ _ True Width ||| Wiring o
E: < >
=% Lavers | /A Geometrv | 1~ Tooloath | ¥ Proc

e Now that the board is copied we must add fiducials for the vision system to stay aligned
Click to make four fiducials in the corners of your design (these do not need to be precise)

& Click Close when you're finished and NOT Apply; clicking Apply will create another fiducial at the
xy-coordinates in the text box (probably 0,0)
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Setting Up Prints with CircuitPro Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

Step 8 — (Optional) Connect machine

i ES® X00NCTY

N

@ The ProtoMat may have connected automatically if you had it on when you started CircuitPro

e If not, then turn the machine on and navigate to Machining->Connect

Select S64 from the drop-down menu and click Connect
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Setting Up Prints with CircuitPro Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

Step 9 — Generate toolpath

@ Now we're going to generate the toolpath. This step is comparable to slicing for 3D printers - we
are generating the code that the S64 will follow to route out the PCB

o Click the Generate isolation and contour routing toolpath button

Uncheck Micro Cutter 0,1 mm from the list of available tools
You can change the Isolation Method if you want more space around your traces

o Choose whichever Contour Routing Method you want on the Contour routing tab
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Setting Up Prints with CircuitPro

Step 10 — Marking drills

Technology Dialog %
Global process settings

Material type |FR4 v| Coppertayerthickness [18um

fsolate”  Contourrouting Drills Fiduerals

Pockets™ " BlindVias

[ RF application

Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

e

T A e e e
POE LBBEA N,

s WBE G4 1 WE

x 23| 4 & [worem

Source

<Drilling> layers ~| B Create marking drills
Tool <Automatically assigne

Marking tool

Universal Cutter 02 m

B process AssigntoPhase | <Automatically assigne Assignto Phase | <Autematically assigne |+
Tolerance 0,002 mm - <Automatically assigned> A
Replace existing toolpath r MarkingDrills

ReadFiducialsBottom
MillingTextBottom
MillingBottom
MillingPocketBottom

v

NEEHOIS® X000 9449Y

o Under Marking tool on the Drills tab, choose MarkingDrills for Assign to Phase

Click Start to begin generating the toolpath

Check that you don't have any warnings or errors before proceeding

@ You can disregard the pocket conversion warning; it always appears
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Setting Up Prints with CircuitPro Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

Step 11 — Tool magazine
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o Check that all the required tools are in the machine

Tools are listed on the left
Tool life is listed on the right

o Use this window to put needed tools into the machine and replace spent ones
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Setting Up Prints with CircuitPro Guide ID: 460 - Release: v1.1 [minor] 2022-01-21

Step 12 — Start PCB process
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@ You can see where your board will
be routed on the FR4 under

‘ """""""" ; Machining view

\

J

o Click the middle button above
<Process All> to begin routing

CircuitPro will guide you through the
whole process
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