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Borstarrelse

Micro Cutter 0,1 mm MI”Ing PCB_fr%Ser

Universal Cutter 0,2 mm Milling

Inden du gﬁr i gang, bar ¢

Endmill 1 mm Milling du bruger de bor-starrelse
2 mm freeseren, dvs:
Contour router skal veere
Spiral Drill 0,7 mm DrillingPlated/ og huller skal passe med
0,8 mm DrillingUnplated SpiraliEil
0,9 mm
1 mm
1,2 mm
1,5 mm
2 mm
3 mm
Contour Router 1 mm ContourRouting

2 mm




Opstart

1. Tend Fraeser

2. Teend computeren
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Opstart Cur
Start PC

2. Log pa brugeren ,P
kodeordet 12

3. Aben Programmet,
PM 2.X"
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Connection steps

@ Connecting the machine.
@ Checking the machine, machine type, firmware.
@ Reading settings from the machine.

a Synchronizing the settings.

% Checking if there was an abnormal termination and foing it.

@ Referencing the machine.
0 Moving to the startup position.
@ Connecting the camera.

Initialiserin

1.

Lad CurcuitPro fa
freeser




_l:'! New document

Opret nyt d

SR o= . Veslg PCB typen

CircuitPro installed templates b R Bottom
SingleSided_Bottom.cbf PCB with one predefined layer. T
L]
SingleSided_Top.cbf PCB with one predefined layer on top side. Op
' Doub THP.cbf PCB with predefined Top and Bottom layers, no THP. | . Double sided

&md custom umplm.d

[0 Set as default .L Close application i
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Process planning wizard

Overview

p 4
rocess type

Number of Layers

Substrate

Through-hole plating

Surface finishing

Summary Process PCBs () Process 2.5D elements




Process planning wizard

Overview
Process type

Number of Layers

s B = =T

Through-hole plating

Surface finishing

Summary [ Single-sided bottom [ Single-sided top Double-sided

o] ( : [
& R Previous “ -
&




Process planning wizard

Overview
Process type ’/ Note:

FR star for Flame Reta
laves af forskellige ma

Number of Layers

Substrate

Through-hole plating FR1 = Phenolic resin

Surface finishing FR2 = Phenolic resin
Summary FR4/FRS [ rO4000 () FR2/FR3/CEML

FR3 = Epoxy resin + h

FR4 = Epoxy resin + g

FR5 = Epoxy resin + t
fibre fabric

[ Aluminium EN AW-5083 [ Aluminium EN AW-6012 OroMm

"

e ) S
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Camera

Extras

Help

CAM view
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Machining view
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v v | True Width ¥ |l Drilling v
W | & - True Width ¥ |l Drilling i
| & True Width ¥ li Silk Screen e W

W True Width |l Solder Paste it
v v - True Width |l Wiring b
v v - True Width ¥ |l Wiring b
V| ™ - Outline ¥ || Rubout =
W | & Thin Line ¥|| 2.5D milling top <
W | & True Width ¥ |l Mechanical hd
W | & Thin Line * | 2.5D milling bottom ~
W | M Outline ¥l Rubout pd
v v True Width ¥l Wiring v
M| ¥ True Width ¥ |l Wiring b
v i) True Width ¥ | Solder Mask v
V| ™ True Width ¥ |l Solder Paste hd

True Width

|4

Silk Screen

| <

= Layers [I)Ge-:nrn-:-lfy S Toolpath %Froce::sr.g
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Import | File Name | Format | AperturefTool List | Layerj Template | SizefFormat

Aben mapp

x| Gerber-filer

Look in: I | Project Outputs for Maaleforstaerker_2019 LI e I ¥ '

Name ~ | +| Date modified | | Type |+ ¢
g || Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  APR File
Recent Places | Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  EXTREP File

2D View  Apertures/Tools

|__|Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  REP File

D | Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  RUL File
Desktop |7 Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  GER File
\Z | Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  GBR File

H |= | Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  GBR File
Libraries \= Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  GBR File

\Z  Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  GBR File
| Maaleforstaerker_2019_One_fourth_Eur... 04-03-2020 11:59  APR_LIB File

| Status Report 04-03-2020 11:59  Text Document
«| | |
File name: IFoIder Selection LI | ﬂg I
| Al files %) Cancel |
.

i B Remove - Run ATE... 4 OK k Ca




Import - [ ]
Import | Fle Name | Format | Aperture/Tool List | Layer/Template | SezefFormat e r e r- I e r
~ Maaleforstaerker_2019_One_fourth_Eurocard_Done_Routing.ape Aperture List J Madleforstaerker_2019_One_fourth_Eurocard_Done_Routing.apr Protel x apt Ger mil Inch23absTral J Gerber, inch, 2.3, Absokite, Traling

P |Maaeforstaerker_2019_One_fourth_Eurocard_Done_Routing_C -_Sign... | GerberX2 »| i ,L1,Top,Signal > T =480 x 50 mm
W |Madeforstaerker _20i9_0’\e_fnum _Eurocad_Dore, _Ruu:: J.:;d_Topm Gerber:Z ~ L::,L:npw - ;:::rnmp R 79,530 X 47,205 o I I I l po rtl I Ia n
W |Mageforstaerker_2019_One_fourth_Eurocard_Done_Routing_Profike.gbr Gerberx2 =] Profie,NP | BoardOutine x}180,025 x 50,025 mm
W |Masleforstaerker_2019_One_fourth_Eurocard_Done_Routing_PTH_Dril.gbr | Gerberx2 ~| Plated,1,2,PTH,Cril ~ || DrilPiated * 73,029 x 42,92 mm ) R
B | wEG: e i Sk i souae. [k - E * Giv Gerber-filerne de
r - . - "Layer/Template”
[m] - - -
r [ - i - ..
* Der skal minimum e
20 View Ay e Gend
Sae * Top/bottom layer
o - BoardOutline
0w e DrillPlated/DrillU
Digit

S

«*
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1 |
- o Rubout — fjer

5 05 8 0| @ & 5.
FIREAR $0-
v is Sel Colors Mode |_| af kO b b e r fra
3 ) ¥ | Fiducials hd 1]

' DrillPiated (74) W™ True Width ¥ | Drilling e O R

[ plated M| ™ Truerdth ¥ |l Drilling hd W E] * V%Ig I drop-cdown men
. SilkScreenTop (214) M| ™ -.\ True Width |l Silk Screen hd 18] Skal |3V€S pa:

PasteT @ [ @ (B rrue wictn = soider paste x| o i

. W | ™ :] True Width ¥ || Solder Mask hd ] RUbOUt a” alyers
0 Toplayer (75) M|™ True Width ¥ || Wiring x> O . RuboutBOttom

TextT M| ™ True Width ¥ || Wiring = O
;E RuboutTop (I ) D Qutline || Rubout hd 0] N RUbOUtTOp

[E Thin Line = | 2.50 milling top > O . 0

T BoardOutline (1) ™ True Width ¥ || Mechanical I e Vlnduet Create reCtan
— [ Pocketgotton | @ Thintine  ¥|| 250 milling bottom ¥ O frem
@ 0 ¥ || Rubout O
7 g e 4 o0 Ved indseetning af Rub

ottomLayer (160) M| ™ True Width ¥ |l Wiring hd | o
Mo | 3 =R Truewmth | soider Mask hd ] pa Uodgangspunk.tet for

v Twewidtn | soderpote =] O omradet og tryk igen.

0 22 QR vt Rsksonn Rl D markerede felt er det @
R omrade.
4 Luk vinduet "Create rec

| 25 Layers @ EMetly Lf Tnnbpalh? % Prm;ssm
Create rectangle

Layer: I RuboutTop

d4p P

| Chient | Chient | Unit Unit ‘ | Fault
) Description |ID Description ID Time

@® Absolute O Relative to anchor point

Start point:  X: Il]mm ﬂ Y: IUmm

ikl L

End point: X IU mm 3 h (] IIII mm

Apply
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HNFEET T ES

Indsaet Fiduci

Name Vis Sel Colors Mode Tech

Fiducial (4) ™| ™ [_I—l True Width ¥ Fiducials = ]

DrillPlated (74) M| ™ True Width ¥ || Drilling > O - ” 2 L o

: Al [STEED o ‘eelg "Create fiducial in

SilkScreenTop (218) R @ True Width ¥ f Silk Sereen = a VIeW”

S ¥|™ Iruewmth ¥|| Solder Paste bd N}

SolderMaskTop (4] v ue Width =l Solder Mask ~ O V|nd Uet ”Create ﬁdUCiaI
Create fiducial

Toplayer [75)

frem

Layer: |Fiducia|

RuboutTop (1)

3. Indséeet da fiducials: (try
*  Indsaet mindst 3 fiduc

Apply | : *+  Seet som udgangspu
— — : b hjerne pa PCB’et

@ Absolute O Relative to anchor point

BoardOutline (1) | Center X: [ﬂmm ﬂ ¥: [Umm 3 o I 5 mr 3

«

.

Bottomlayer (160) M| ™ True Width ¥ || Wiring b O
SolderMaskBottom (4) | @ | @ True width  ¥|[ Solder Mask v * Saet fiducial ca. 1 cm

Y[ Solder Paste

hjgrner
4. Luk vinduet "Create fid

H 5 R » 7
U-Maleforsteerker REV. 202X / B

3]

SilkScreenBottom (4)

Silk Screen

FEgNe® 4gk0004949

rY
o

| 2% Layers | {5 Geomety | S Toolpath | %y Processing

d4<4r b

Cient | Clen Ut | Unt Fal | Fauk Faul Faul -
) Descripton ID | Descipion | ID Tie Code Descripton Aocoptime
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a2 s X ww 2z mo0o0n e+ Generate Ins
il B LA and contour rc¢

CAM view | Machining view

d SANEFEET T ES tool
o FEEE oolpa
v Name i Colors Mode Tech
Fiducial (4 [ﬁl True Width n Fiducials
' DrillPlated (74) / I True Width L Drilling L
W | ™ True Width || Drilling =3
- SilkScreenTop (218) M | ™ True Width || Silk Screen |- ]
M| ™ True Width ¥ || Solder Paste = O
. SolderMaskTop (4) ) True Width ¥ || Solder Mask = O
O Toplayer (75) W | ™ True Width ¥ || Wiring i O
W | W True Width || Wiring o O
:: RuboutTop (1) M|~ Outline ¥ || Rubout = O
f M | ¢ Thin Line ¥ || 25D milling top Il O
T BoardOutline (1) W | True Width ¥ || Mechanical I O
) M| ™ Thin line ¥} 2.5D milling bottom ¥ []
@ b W [:l Outline || Rubout = O
M | & ‘E True Width ¥ || Wiring =
Z - BottomLayer (160) @ | @ [ True wiath = | wiring *l o
{j SolderMaskBottom (4) M| ™ D True Width || Salder Mask = O
M| ™ : True Width ¥ || Solder Paste = 0O
[E True Width ¥ || Silk Screen = O

ITi SilkScreenBottom (4) M| ™
l90

2= Lavers | 4\ Geometry | 5™ Toolpath | ¥y Processing

Fault monitor
d<4p P
Client Client Unit Unit Fault Fault Fau

1D Description 1D Description ID Time Cod




Technology Dialog

Global process settings

Material type |FR4

Insulate

24

Process
| Show Details

Technology Dialc
Global pracess settings

:I Copper thickness |18 pm >

[0 RF application

Description

Insulation with a single insul
Double isclation channel fol
Short processing time.

Material type |FR4

Insulate

34

Process
uIHide details,—,j

() RF application

Partial rubout

Description

Insulation with a single insulation channel.
Removal of copper in defined areas.

Source | <Wiring > layers

2 mm ﬂ

j Insulation wi

Primary ILlniversaI Cutter 0,2 mm

=

EI Pads insulation

3

¥ Micro Cutter 0,1 mm

[V Universal Cutter 0,2 mm
W End Mill 1L mm

[V End Mill 2 ram

I& D104 Laser Default

= D104 Laser
I¥ Proto'W
I= Prot

Available tools

d Laser

eld Laser Custom

|2 E channels

~| Rubout <Rubout ...> layers j |Cuncentric ll
-~

Toleranice m
<Current selection>

[ Generate optinLayer "Fiducial" g toolpath
Layer "DrillPlated" —

Force insulatiod | ayer "DrillUnplated"
Layer "SilkScreenTop" =

j Ferfonmmnnec} Layer "SolderPasteTop"

Layer “SolderhaskTop" -

Veelg Insul

1.

2,

3.

Veelg Insulate:

* Huvis du ikke har
"Basic, pads dou

* Hyvis du har Rubc
rubout”

(Hvis du har rubout
«  Tryk "show deta

*  Veelg hvilket lag
pa

Andre "Copper Th



Technology Dialog

Global process settings

Material type |FR4

Insulate

<

3/a

Process
ik‘:ihow Detail_sg

Process
&show Detail.g—j

Copper thickness |35 pm ﬂ

Insulation Method

[ RF applicatior

Partial rubout

Description

Insulation with a single insulation channel.
Removal of copper in defined areas.

Contour Routing Method

Corner gap

Description

Contour Routing with one gap in each corner.

- Convertto Toolpath —————
‘@oils [ Show Details |

| B4 Fiducials E‘Show Details

| Orocie:: mmmm— 9

g

Veelg Cont
Routing

1. Veelg Contour Rou

* Veelg hvad der |
"Corner gap” er

* Undga at bruge
2. Uncheck "Pockets’




Computation Results

1x Universal Cutter 0,2 mm { 3325, 4 mm )
1x Micro Cutter 0,1 mm (53,8 mm)

Drilling Tools:
1x Spiral Drill 2 mm( 5 strokes ) i Print...
1x Spiral Drill 0,9 mm( 31 strokes ) )
1x Spiral Drill 0,8 mm({ 22 strokes )
1x Spiral Drill 0,7 mm( 3 strokes )
1x Spiral Drill 1 mm( 3 strokes )
1x Spiral Drill 1,2 mm( 14 strokes )
1x Spiral Drill 1,5 mm( 4 strokes )

Contour Router:
1x Contour Router 2 mm { 257,4 mm )

Hide in 2D
Display in 3D

Cut
Copy

&
<
®  Transform...
P

Export...
Deactivate toolpath

Assign to Phase

m Required Tools
Conical Tools:

<none>

Micro Cutter 0,1 mm

Universal Cutter 0,2 mm
End Mill 1 mm
End Mill 2 mm

Contour Router 1 mm

Contour Router 2 mm
Spiral Drill 0,7 mm
Spiral Drill 0,8 mm
Spiral Drill 0,9 mm
Spiral Drill 1 mm
Spiral Drill 1,2 mm
Spiral Drill 1,5 mm
Spiral Drill 2 mm

- D104 Laser Default

Assign Tool

» | D104 Laser Precut

Move up

Move down
Process Toolpath

Delete

D104 Laser

D104 Laser Precut default
ProtoWeld Laser
ProtoWeld Laser Custom

Dispenser Tool 0,40 mm

Computatio
Results:

* Der skulle helst ikke
errors

» Huvis der er vil det typ
der er valgt bor starre
der ikke defineret.

Note:

Hvis der er valgt borsta
passer pa de definerede
marker da hullet i "CAM
venstreklik, veelg "Assig
det gnskede bor pa liste
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CAM ~ Machining :ﬁ V»" "@" "ﬂ ‘ E‘

Start "Board

- w - ! s .
he Board Production Wizard CAM view Machining view

] e Production W
v Colors Mode
Fiducial (4) 1~ True Width ¥ || Fiducials I O
' DrillPlated (74) V| ™ | | True Width ¥ |l Drilling = O
M| ™ [:’ True Width ¥ || Drilling i O
- SilkScreenTop (218) M| ™ [!—!I True Width ¥ || Silk Screen = O
M| ™ :l True Width Y|l Solder Paste =i O
. SoldermMaskTop (4) M| ™ [:l True Width ¥ | Solder Mask = 0
o Toplayer (75) M| ¥ [:’ True Width ¥ || Wiring Xl O
M| ™ [:| True Width ¥ || Wiring = O
3 : RuboutTop (1) M| ™ [:’ Outline || Rubout = D
M| ™ Thin Line || 2.5D milling top x| O
T BoardOutline (1) M| ™ True Width ¥ || Mechanical i O
- V| ™ Thin Line ¥ || 2.50 milling bottom ¥ | 0
“&‘ k- M| ™ [:’ Qutline || Rubout =] 0
tBot M| ™ E True Width ¥ || Wiring x| O
V " | BottomLayer (160) ™| = [:’ True width ¥ || wiring =l o
D SolderMaskBottom (4) M| ™ [:| True Width ¥ | Solder Mask I 0
M| ™ [: True Width ¥ | Solder Paste = 0
m SilkScreenBottom (4) V| ™ E True Width ¥ |l Silk Screen o 0
I-Q-O
Z

= Layers @Geomelw S5 Toolpath %Processmg

d<4p Pp

Client Clhent Urut Unit Fault Fault Fault
n Descipion | ID | Desciption | ID Time Code




éoaﬁ Production Wizard

S R , Saet materia

5 __ freeser
e IS <~ = 1 £ 5 1SS0S A il
b - FR4 pladen skal saett
"tapper” pa freeseren
gk under)

Mount material Mount the base material witl , Pladen tapes da fast i

underlay plate underneath on den ikke haever sig
processing area and affix it wi |

tape.

Material settings
Placement

Drill fiducial

Marking drills

Drilling plated

Drilling unplated
Milling layer 'TextBott...

Milling bottom layer
Bottom 2.5D milling i...

Flip material




Material Settings

Application
@ PCB

Properties

Material Type I FR4

Copper Thickness [um] I35,ﬂ

Material thickness |1,61 mm

Underlay plate thickness |2 mm

Location
Click into the machine area to move the active head to the
associated position.

Use the buttons to set the front left and right rear corner of
the material.

k| Lkl Lk Ll

Current head position

Please make sure that the working-depth limiter of the X: |12,999 mrn :I
machine head does not touch the tape used to fix the
material. Y: |2[l,239 T :l
F IU mrn ﬂ

Material width |229 mm ﬂ
Material length |305 mm ﬂ
Surface level [{0}] <undefined>
Material corners [mm] (0,50 / 5,50) : (229,50 / 310,50)

B e S

Material Se

* Definer omradet pa
bruge ved at i "Mac
freeseren til gverste
nederste venstre hjg
du gnsker at benytte
givne positioner tryk
for hhv. nedre venst
hjgrne.

» Eller tryk "Continue”
en ny plade.



1 Placement

~ Relative translation[mm] ———— — —_— — B L
dx: [139,682 mm = dv: 96,515 mm =
E Set center !
Rotation
Angle |180° ﬂ ‘\ ﬁ O

Step and Repeat
Number of copies

— RAL =

Spacing between copies[mm)]

j’ Y: Il]mm

E Material settings j E

Placement

| Machining view ka
placeres pa pladen
til den gnskede plac

Hvis man gnsker fle
man ggre det i vind
and Repeat”, seet sc
spacing mellem pri
tager fejl af fiducials
produktionen.



Board Production Wizard

Overview

Mount material
Material settings
Placement

Drill fiducial

Marking drills

Drilling plated

Drilling unplated
Milling layer 'TextBott...
Milling bottom layer
Bottom 2.5D milling i...

Flip material

Drill fiducial

'-P'ﬁ Fraesning

s PAbegynde

* Fwlg anvisningerne
Som vist nedenfor:

Current Step progress

Total production progress

Tryk forst OK, nar k

o Tool Exchange

Please remove the loaded tool and insert the following tool: Spiral Drill
15mm
Click OK to continue. Click Cancel to abort the production process.

3




Board Production Wizard

i SRR -ar &1 Flect
_—— Flip material
SRSETEILLS '« Felg anvisningerne o
materialet om den |l
Overview

symmetriakse. (Vis

|»

Mount material

Flip the bas@t % =i
Material settings machine's :
Placement
Drill fiducial
Marking drills
Drilling plated

Drilling unplated
Milling layer 'TextBott...

Milling bottom layer

il W

Bottom 2.5D milling i...

Flip material




