ANSYS Electromagnetics Desktop Export

1) Create a backup copy of your antenna design file. Use it to complete these instructions.
2) Inyour model, ensure that the underside of your substrate sits atz = 0.

3) Open your model in ANSYS Electronics Desktop.

4) Go to Modeler = Export. Choose “AutoCAD DXF Files” as the file type.

L Export File x

Save in: I Antennas EI - e BB

* Name Date modified Type

FinalProject.aedtresults 4/15/2022 12:24PM  File folder

Quick access ] 3 i :
FinalProject-milling.aedtresults 4/15/202212:24 PM  File folder

£
Desktop
Libraries

This PC

Network

<

>
Save I

File name: |FinalProject]

Led Lo

Saveastype:  [AutoCAD DXF Fies (")



5)

6)
7)
8)

You’ll see a dialog like this:

Er-I

| Layer name | Layer number | Elevation (mm) IIndudel

1 |OuterRing 2 0. 150000 [v
2 |Coax_Pin 3 -0.500000 [v
3 |inf_GND 1 0.000000 [v

Polygon vertices 3
ayer ma |
i Unlimited number of vertices g =

™ Maximum number of vertices | 200

Arc tolerance I 0.001 cm

K I Cancel

Click OK.

Click File = Import - AutoCAD.
Select the DXF file you just exported and click Open.
You’'ll see a dialog like the one below, make note of the layer names displayed.

8| AutoCAD Import X

|Import stackup and options...I Export control file... |

— Layers — Options
File layer na...l Importl Import layer na...l'l'ypel Start La...l [~ Override AutoCAD file units k
0 [+ o sig... —
LAYER_2 [+ LavEr 2 sig... obiect
— — Objects L
v ig...
| |ANT_CAD [V ANT_CAD s19 [v Auto detect closure H

[ Self stitch
[~ Override default tolerance

I 0
[~ Defeature i

Tolerance: I 0

[~ Round coordinates L

Decimal place:l 4

< > [~ Convert closed wide lines to polygons

| Reset | oK | Cancel |

Click OK.



9) Zoom in on your coax pin.

Lor

0) Click Draw - Via. Click on the center of your coax pin.

/Q

11) Change your via’s dimensions in the Properties box to 0.8mm diameter:

MName | Value | Unit |Evaluated\f...|
Type Via
LockPo... [
Name via_g
Met
Padstac... PlanarEMVia
Padstac...
Startla.. 0
Stop La.. ANT_CAD
Backdril... —
Backdril... —
Overrid... [v
HoIeDia...mm 0.8mm
Location -30.28623265.. mm  -30.2862326..
Angle 0 deg Odeg

12) Click File > Export = Gerber and save



13) You'll see a dialog like this:

A

Gerber Export

Pages

LDmMmU'I_bLUI’\JI

R

Delete

Layers

Layer Name | Include |

DOutline
Fostprocessing
Symhbols

Errors

Slwaswe Regions

R

1
B
B
4 |
B
s |

kMeasures

Significant figures

Integer places

E

Decimal places

K2

5 B

ZBero suppressian

i Leadingzeros

(" Trailing zeros

Cancel

MAKE NOTE OF THE SIGNIFICANT FIGURES, ZERO SUPPRESSION AND UNITS!

14) Delete all layer except the ones you noted from the previous step.

15) You should be left with 3 layers in the dialog shown below, check include on all 3, then click OK.

RI=T
! Delete

Significant figures

Integer places

=

Decimal places

=

E E

Zero suppression

@ Leading zeros

(" Trailing zeros

Gerber Export bt
Fages Layers Units
Layer Name |Include | A lin ﬂ
g 5 |Slwave Regions |
8 |Measures [
TANT_CAD [+
8 |LAYER_2 [+
9D [v
]

Cancel

16) Click File > Export = NC Drill.




17) You'll see a dialog like this:

-
MC Drill/Router Export
MCD File creation MCD Circular Tool Definitions

From Layer | To Layer | Create Dril Filel Diameter TCode Count

2(1] 1(3] |7 0.039370in | T1 1

14| i |
— Significant figures————————— — Zero supression——  Urits
Integer places  Decimal places @ Leading zeros i - Load tool definitions |
- - rh ili P

I5 —I I5 J Verlis) e Save tool definitions |

AGAIN, MAKE NOTE OF THE SIGNIFICANT FIGURES, ZERO SUPPRESSION AND UNITS! Click OK.

18) Copy all files to thumb drive for milling machine (recommended)

Milling Machine Tutorial

A basic how to guide

Here is all the information you’ll need to get started using the ELEG PCB Milling Machine. Please be sure
to read ALL the information in this tutorial.



Failure to follow these instructions will at best result in wasted time and materials on a
failed milling attempt, and at worst will result in damage to the machine or your person,
and loss of all milling privileges.

Prepare

Before using the milling machine, you will need a few things.

1. Gerber Files: You will need to have your gerber files already generated before going to the
milling room to process your board. The computer uses a single login for operation, so storing
on your L: or Mydocs drive isn’t recommended. USB memory sticks or your box drive are the
recommended storage methods.

Naming your individual files based on function and layer is highly recommended, as
this aids in importing into the milling software. (ex. TOP, BOTTOM, DRILL, OUTLINE,
etc...)

‘ Antennas v

MNarne

J FinalProject.qds

i FinalProject_FinalProjectstruct.1_3.ncd
L] FinalProject_FinalProjectstruct_1.ger

l_J FinalProject_FinalProjectstruct_2.ger
| FinalProject_FinalProjectstruct_3.ger
l_j FinalProject_FinalProjectstruct_4.ger
| FinalProject_FinalProjectstruct_5.ger
l_j FinalProject_FinalProjectstruct_6.ger
| FinalProject_FinalProjectstruct_7.ger
l_j FinalProject_FinalProjectstruct_8.ger
L] FinalProject_FinalProjectstruct_S.ger

1 == (o]

2. Login. This computer uses a single account, for the purpose of licensing the milling software.
Please do not log out of this account. The computer should automatically log in on reboot or
time out, but should the account become locked or signed out, here is the account info:
USER: ELEGMill
PASSWORD: Milling



Milling Machine

Lets go over some of the parts of the Milling Machine and tools that you'll interact with.

1. Hereis the Milling Machine you’ll be working with.

For safety purposes the machine will not move while the cover is open. Itis important NOT to
open the cover while the machine is moving. It will immediately stop, which can put extra
strain on some of the mechanisms.

2. The air permeable sacrificial surface.

This material sits on top of the machine table loosely until the vacuum table is turned on in the
milling process. Your PCB material will sit on top of this material. Itis recommended to use a
few small pieces of painter’s tape to secure your PCB material to this layer. The material
protects the machine table from damage by the machining process. Should the material be too
worn, it can be flipped over, or contact eleghelp@uark.edu for assistance.



mailto:eleghelp@uark.edu

3. Tools and Materials

There is painter’s tape available for holding down your PCB material. Steel wool, and scotch
bright pads are used for knocking off burs from the milling process. The milling machine uses a
camera to calibrate locations and tool path widths, burs can sometimes cause the readings to
be incorrect. The brush should be used to clean off the Table surface prior to placing your PCB
material, and after you have finished your board milling.

And lastly is the hole guide.

This helps with manual alignment of fiducials should it be necessary. DO NOT LEAVE IT IN THE
MACHINE! This will damage both the guide and quite possibly the machine.

Getting Started

Sitting at the computer, you should see the milling machine software on the desktop screen.



” ..
l ‘ﬁ Make sure the lid on the machine is closed and double click the LPKF CircuitPro Icon to
e

[

launch it. It will begin the startup and connection process to the machine. This will take just

LEKE a couple of minutes.

ZircuitF

In the startup process, the software may bring up a dialog box stating that a tool is in the spindle and
wants to know which tool it is. If you look near the tool holders, there are numbers engraved beside
them.

Look for the empty holder (1-20) and select its number on the dialog box

[ Note: Holder 19 will always have a special cleaning bit installed )

\ S

Once startup is finished it will bring up another window. Here you can open a previous project or in this
case, select a template.



! New document

Projects Templates

My recent projects -
test.chf

4. Click the Template tab

5. Select DoubleSided_NoTHP (through hole plating)

New document

Projects Templates

CircuitPro installed templates

i} SingleSided Top.cbf )
|| SingleSided Bottom.chf PCE with ene predefined layer on bottom side.

DoubleSided_NoTHP.cbf PCB with predefined top and bottom layer without through-hole plating.
DoubleSided_GalvanicTHP.cbf PCE with predefined top and bottom layer prepared for galvanic through-hole plating.
#|| DoubleSided_ProConduct.cbf PCE with predefined top and bottom layer prepared for ProCenduct through-hcole plating,
A| DoubleSided_EasyContac.chf PCB with predefined top and bottom layer prepared for EasyContac through-hole plating.

Importing Your Design

Next you will need to import your gerber files into the Circuit Pro software.

6. Click on “File” and select “Import”

m LPKF CircuitPro PM 2.7 - Decument [
File | Edit Inset Toolpath Me

MNew... Ctrl+M
Open... Ctrl+0
Recent files 4
Save Ctrl+5
Save As..,

Save As Template..,

T T T TR T T T

Import... Ctrl+| ‘

Reimport... ’—l
Import data from &

CEZERDET




7. 1t will open a new window. Navigate to where your gerber/ncd files are located, select them all
and click “Open”

‘ Antennas

MName
J FinalProject.qds
i FinalProject_FinalProjectstruct.1_3.ncd
| FinalProject_FinalProjectstruct_1.ger
1_j FinalProject_FinalProjectstruct_2.ger
| FinalProject_FinalProjectstruct_3.ger
[] FinalProject_FinalProjectstruct_4.ger
| FinalProject_FinalProjectstruct_5.ger

[:] FinalProject_FinalProjectstruct_b6.ger
L] FinalProject_FinalProjectstruct_7.ger
[:] FinalProject_FinalProjectstruct_8.ger
L] FinalProject_FinalProjectstruct_S.ger

1 == e ] ]

8. The next window will ask you to assign files to layers. Under the “Layer / Template” column,
select the appropriate layer for each file. If the file is 0xO mm you can safely not import these.

— e —— . |

Import  File Name Aperture/Tool List SizefFormat A

Format LayerfTemplate

FinalProject_FinalProjectstruct_B.gr v

O FinalProject_FinalProjectstruct_4.ger | GerberxX ™ | FinalProject_FinalProjectstruct_4.g¢| v | FinalProject_FinalProjectstruct_4.g¢/~ [0 x O mm

] FinaProject_FinaProjectstruct_S.ger | GerberX v | FinalProject_FinaProjectstruct_S.g¢ ~ | FinalProject_FinalProjectstruct_S.g¢ > |0 x O mm

] FinalProject_FinalProjectstruct_6.ger | GerberxX v | FinalProject_FinalProjectstruct_6.g¢ | | FinalProject_FinalProjectstruct_6.0¢ > [0 x 0 mm

M |FinaProject_FindProjectstruct_7.ger | Gerberx v | FinalProject_FinalProjectstruct_7.g¢ v | TopLayer ~ |91 x 90.98 mm
=] GerberX |v RuboutBottom ¥ |15x 15mm
=]

~ |101.24 x 101.24 mm

GerberX v | Fir BottomLayer

ict_9.g¢| v

Note: For the antenna you will have a top Layer, a rubout bottom, a bottom layer, and a drill
file. You will also reimport the bottom layer as an outline. Please make sure that the proper
digits are showing for import. ANSYS default should be 5.5



0. The NCD Flle will always be a drill unplated file.

] FinalProject_FinalProjectstruct.1_3....

Excellon FinalProject_FinalProjectstruct.1_3 rilunplated)

10.The top layer will be your patch. In this case we have a circular antenna. Select this as a top
layer

FinalProject_FinalProjectstruct_8.ger | Gerberx

FinalProject_FinalProjectstruct_8.g¢ v | RuboutBottom 1.5x 1.5 mm

101.24 x 101.24 mm
1.2x 1.2 mm

Unit Inches

QEE

v
-
FinalProject_FinalProjectstruct_S.ger | GerberxX | v | FinalProject_FinalProjectstruct_9.g¢ v | BottomLayer
-

FinalProject_FinalProjectstruct.1_3.... |Excellon

< el <)<

FinalProject_FinalProjectstruct.1_3. v | DrilUnplated

20 View — ApertifesfTools TexdView  MessageView

Values Absolute
Decimal Omit leading zeros

Digits m.n |5 513

11.The bottom rubout should be a small circular patch to remove the extra copper around the
hole.

15x 1.5 mm
/101,24 x 101.24
v[12x12mm

[FinalProject_FinaProjectstruct.13.... | Excelon v | FinalProject_FinalProjectstruct.1_3. v | DrilUnplated
20 View  AperturesfTools  Text'View

General O
Size
Unit
Values

Decimal

Digits m.n 5

12.The bottom layer should be the largest layer and probably the largest numbered file. Make a
note of that layer number this is as we will import again for the Outline

FinalProject_FinalProjectstruct_g.ger

GerberX FinalProject_FinaProjectstruct_9.o¢fl BottomLayer 101.24 x 101.24 mm
] FinalProject_FinalProjectstruct.1_3.... | Excellon |~ | FinalProject_FinalProjectstruct.1_3. ™ | DrilUunplated ~11.2% 1.2 mi

Size 101,242 101.24 mm |

Unit Inches
Values Absalute
Decimal Omit leading zeros

Digitsman [° =1B z




13.Select ok.

14 .Select Hide Empty and verify your antenna looks correct. You should see the 4 layers you
imported in.

15.File -> Import

16.Select the file that corresponds with your bottom layer (in this case 9) and open

Open X
Look in: I Antennas v ‘ e aEr
* Mame - Date maodified Type Size ~
|| FinalProject_FinalProjectstruct_1.ger 4/15/2022 1:50 PM GER File TKB
Quick access T] FinalProject_FinalProjectstruct_2.ger 4/15/2022 1:50 PM GER File 1KB
- g FinalProject_FinalProjectstruct_3.ger 4/15/2022 1:50 PM GER File 1KB
|| FinalProject_FinalProjectstruct_d.ger 4/15/2022 1:50 PM GER File 1KB
Desktop |_| FinalProject_FinalProjectstruct_S.ger 4/15/2022 1:50 PM GER File 1KB
- T] FinalProject_FinalProjectstruct_6.ger 4/15/2022 1:50 PM GER File TKB
™ |_| FinalProject_FinalProjectstruct_7.ger 4/15/2022 1:50 PM GER File 6KB
Libraries L_] FinalProject_FinalProjectstruct_8.ger 471572022 1:50 PM GER File 1KB
\j FinalProject FinalProjectstruct_9.ger 4/15/2022 1:50 PM GER File 2KB
! || FinalProject-milling.aedt 4/15/2022 2:01 PM AEDT File 403 KB
This PC | FinalProjectvia_FinalProject.dxf 4/15/2022 2:38 PM DXF File 38KB
T] FinalProjectvia_FinalProjectdxf.1_3.ncd 4/15/2022 2:38 PM NCD File TKB
‘ [ TesT 4/15/2022 451 PM CircuitPro PM data 20KB
Network N
File name: FinalProject_FinalProjectstruct_9.ger w l I Open I
Files of type: Al files [%.%) v Cancel

17.For the Layer Type Select Board outline. Verify that the digits line up (in this case 5.5) and ok

SizefFormat

Import Layer/Template

24 x 101.24 mm

e

2D View = AperturesfTools  Text'View a General  Optf

Unit [Mitimeters -
Volues  [Absolute o]
Decimal |Omittrailingzeros |

Digitsm.n 5 = b -

o Ready

L Add File.. ] | Remove i § Run ATE... . v Cancel i



18.You should now have all 5 layers that you need

Layers * o X
A
d * z* ' . Show empty
Name Vis Sel Colors Mode Tech
DrillUnplated (1) True Width ™ | Drilling ok
Toplayer [3] True Width v | Wiring ~
BoardOutline [2) True Width ™ | Mechanical hd
RuboutBottom (1) Outline ¥ | Rubout fucd ‘
BottomLayer (2) True Width | ™ | Wiring bl ‘

Rubout Selection

Should you have the need to remove all excess copper from an area, you would click the “Define Rubout
Region” button to do so.

Maodify  View  Select  Wizards Ma

BEA KA

L EACRYRE

Rubout all layers... p—

RuboutBottom...

=
=
3
m

RuboutTop...

= Create new layer=
, | | als
] I Triva LATiAtk L) | Mirillirmm

19.Click the Rubout button and select top

Note: Rectangle color will depend on the layers selected for rubout. Against initial instincts

clicking “Apply” is only for defining a rubout region via the X and Y starting and ending point
boxes.



20.When the dialog appears to “Create Rectangle” click once in one corner of the region, and
once in the opposite corner of the desired region. You will select around the entire board.

Create rectangle

Layer: RuboutTop
Absolute O Relative to anchor point
Start point: Xz |0mm

Endpoint  X: Omm

21.Click “Close” once the rectangle has been drawn.

Creating Fiducials

If you are milling a double sided board, the machine will need a way to reorient the design with the
physical placement of the board after it has been flipped over to mill the other side. This is accomplished
by fiducials (Holes drilled for orientation)

LPKF CircuitPro PM 2.7 - Document [Untitled]
File Edit Inset Toolpath Modify View Select Wizards Machining Came

Pl LT BEAN
ek LA T

| Create fiducials in the CAM view *

Layers
iy »
|_j X | Z "‘ ’ Show empty
22.Click the “Create Fiducials” button = ’—*‘ - JE

23.Click on 3 locations outside, but close to your design
Note: Clicking “Apply” will stick a Fiducial right in the middle of your design. If done by mistake, click
close, then click on the parts of the fiducial on the design and hit delete.



Create fiducial

Layen [Fiducial

@ Absolute O Relative to anchor point

Center, ¥ [Qmm 2 v [omm

24 .Click close

Generating Isolation and Toolpaths

Next, we need to assign tools, set isolation width, and patterns.

tled]
View  Select Wizards Machining Camera Extras  Help

ow W |

—

> 4 x CAM view | Mach
| Generate isolation and contour routing toolpath h-'

) ) Show empty T ﬁ| "‘%| :!{_)gl
25.Click the “Generate Isolation” button rsrmy rrern —— |

g

Technology
Global process settings

Material type | FR4 ~ ‘ Copper layer thickness |18 um - RF application
—_—

Fidaerals

Isolation Method

Complete rubout

-\__ Description

Entire removal of copper.
Most precise isolation method.

44

B process

Source |<W|ring>\aym vl Isolation width  0.25 mm =
Primary End Mill (RF) 0,25 rm Padsisolation |0.05 mm o E channels
Available tools |V 90" ~| Rubout Layer *BoardOutline” <] [Coneentric v]

| ] Universal Cutter 0.2 mm

| B2 End Mill (RF) 0,15 mm Tolerance A0 :

|

;% E": m':: Eg;; gjs ol [ Generate optimized rubout Replace existing toolpath

| i Il )4 mm

;S End Mill 1 mm O Force isolation [ Remove spikes

| 2 End Mill 2 mm

171 Micro Cut « | B Perform inner isolation [ Design rule check




26.0n the Isolate tab select RF application and select process 4/4 (Complete Rubout)

4/4

27 .Click Start.

—r 4
-

Note: Settings on all other tabs should be left at default.

28.Depending on your design you may have 1 or more vias that don’t match the tools available in
the machine. If this happens, the software will ask you if you would like to use the universal

cutter, or abort. The universal cutter can be used to drill any hole .2mm and up, but not
smaller. Either click “Accept”, or “Abort” and you can redesign.

| =

& Missing drilling tool

Some toolpaths have no start drilling due to missing drilling tool.
The drilling can be done by the contour router.

Click on "Accept” to do this.

Click on "Abert” to abort the calculation.

=

Abort

. -

If you choose to accept, a window with warnings. Under “Drilling” click the dropdown and
select “Universal Cutter 0.2 mm” Then click “Calculate” on the right side.

A Warnings |

Isclate

It is not possible to create a rubout, because there is no rubout area defined for "Rubc
Please define rubout areas for all physical layers and restart the technology dialog ags

Crilling

Attention, ne appropriate tools available to process 1 circle holefs)
*DrillUnplated/AMVPCE_kacarver-1-2.dr/T1/0.23 mm"

Assign these toolpaths to..

Spiral Drill 0,4 mm
{Spiral Drill 0,5 mm
Spiral Drill 0,6 mm
Spiral Drill 0.7 mm
Spiral Drill 0.8 mm
Spiral Drill 0,9 mm
Spiral Drill 1 mm
Spiral Drill 1,5 mm

Drilling Tools:

1 x Spiral Drill 0,6 mm( 4 strokes )
1 x Spiral Drill 0,7 mm( 7 strokes )
1 x Spiral Drill 0,8 mm{ 4 strokes )
1 x Spiral Drill 1 mmf 4 strokes)
1 x Spiral Drill 1,5 mm{ 3 strokes )

Conical Tools:

<Please select tool...»

1 x Universal Cutter 0,2 mm ( 18.0 mm )

no valid 3D objects found.

~




It will prompt you again asking if you’ll accept the universal cutter. Click “Accept” again. So

long as there aren’t any more warning or errors you can click “Close”

Board Production

Next we will select the “Board Production Wizard” to finish setting up the machine.

Select  Wizards Machining Camera Extras He
2 Wad 7 +1|QW WY | 2

| "'ﬁ 'H'*:J' A E
. 3 % CAM view  Ma:

| Start the Board Production Wizard f—

| TR W e

29.Click the “Board Production Wizard” button.

Tech

Board Production Wizard

Overview
Mount material

Mount the base material onto the
processing area and affix it with adhesive
tape.

Material settings
Placement

Drill fiducial

Marking drills

Drilling plated

r| Drilling unplated
Milling layer ‘TextBott...
Milling bottom layer
Bottom 2.5D milling ...

Flip material

Read fiducials on top ...

Start L Cancel

30.

| This wizard will walk you through all of

the next steps one by one. First thing is to put your PCB material on the work surface. Use a
couple of pieces of painter’s tape on the corners or edge of your PCB material to help hold it in
place. Click “Start”



Material Settings

ol - Application
® PCB

-1 | O Front panel/Engraving (2.50)

| - Properties

— | Material Type FR4 w

; Copper Thickness |13 pm E| iMeasumi

: | Material thickness |1-4_-'r-'r i E| iMaasumi
- Lecatien

31.0 (. . S o o

The Material settings are next. FR4 is the default material type. Click “Measure” next to
Copper Thickness.

Material Settings x

Application
® PCB

O Front panel/Engraving (2.5D)

Properties

Material Type FR4 v|

Copper Thickness | 18pum = i r.Measurei
Material thickness :1-343 mm j] i_Measure

32.For Antennas class to ensure a uniform antenna set the copper thickness to 0.03 and save

Measure copper layer thickness

Move the head to a clean unprocessed area of 5x5 cm to measure the thickness of the copper layer.

iMeasure 1 0,03 mrn =




33.Click “Measure” next to “Material Thickness”. The process is similar to measuring the copper
thickness. Move the drilling head over clean copper then click “Measure.” Our FR4 typically

measures around 1.4mm give or take. Click “Save” then click “Continue”

Application
® PCB
O Front panel/Engraving (2.5D)

Properties

Material Type FR4

a
E“ riMaasure i

E| i_‘Measurei

Copper Thickness 30 urn

Material thickness |1.348 mm

Measure material thickness

Measure material thickness at current head position,

1.367 mm |

Eﬂeasure '

1 Placement

34.

~ Relative translation[mm]

=

di: 57101 mm 4| av: 37396 mm
] B et center -
| - Rotation
1 Angte 0 E N O Q ‘

~ Step and Repeat

Murmnber of copies

1l = |'l E| W |'l E|
Spacing between copies[mm]
x |Dmm E| y: |Dmm E|




Next is Placement. Since you should have a full copper sheet this shouldn’t be a problem. Click
and drag the design on the screen to match up with the PCB material on the milling table. You
can either use the movement arrows and set the movement increment, or click the “Mouse
Cursor” button to toggle the machine moving to a mouse click. Move the drill head over one
corner of your copper, then move your design to be inside the copper noting where the edge of
the board is based on the crosshairs.

XY - positioning
A & (# 3 |0

|‘| |>|K 1?;;:3:: |@%Mousecursur|
v

Once positioned click “Continue”

35.You will be prompted if you want to save the document before you continue. This can be
helpful should you run into any issues or want to repeat a board.

A Save document

Current document was modified. Save changes?

S

36.If the machine hasn’t been used recently it will go into its warmup phase. This takes 2 minutes
and cannot be skipped.

Warm up of spindle motor [

01:34

37.0nce the warmup has finished it will begin milling the first side. For single sided, it is the only
side, for double sided boards it is the bottom side.

IMPORTANT: If for some reason things are not milling correctly, click the “Stop” button and it
will stop processing where it is so you can correct any issues and continue.

Operate

> H -

ReadFiducialsTop ~




Only open the cover while the machine is milling if the machine is not responding to pressing
stop orif it is causing damage to itself. This will throw the machine into emergency stop.
IMMEDATLY contact eleghelp@uark.edu, either in person, phone (479) 575-7472, or by email.
Under no circumstances should you reach into the machine.

Marking Drills

Once the fiducials have been drilled, it will move on to the marking drills. These are the isolation and
rubout bits. These bits need to be calibrated.

o Definition of machine area

Use mouse to define machine area for milling-width checking.

Press OK to finish,

38.Select an area of bare copper outside of your design. Click “Ok” and it will mill a short line

‘s Check milling width result

The measurement result and the proposed correction (if a line was found) are shown below. You can change
the value. Clicking on 'Store correction’ will update your magazine settings, but the tool will not be
re-adjusted.

Desired channel width |0-?- mm = |

Measured width |0-143 mm = |

Proposed correction |0-U53 mm E|
Store caorrection Ehrallhﬂ Eﬂum aﬂi Eﬁancel ;

0 Protomat 14 ReadFiducials 3 4/19/2021 4:58:14 PM,308 | 7110
0 Protomat 14 ReadFiducials 4 4/19/2021 45514 PM,50 |7110

39.The camera will move to focus on the milled line. Once it focuses it will measure the width, as
indicated by 2 yellow lines. If the lines match up with the actual milling mark, look at the


mailto:eleghelp@uark.edu

milling results. If the line width was different than what the desired channel width was it will
propose a correction. Click “Store Correction”

Note: If the yellow lines do not match the actual milled width, take a piece of scotch bright pad

and gently rub over the surface of the copper to knock any burs loose that might be hampering
accurate measurement. Then click “Measure Again”

Milling the Second Side.

Once the bottom side of the board has been milled, it is time to flip the board over to mill the other
side.

40.0pen the machine cover, release the tape from your board and flip the board over so that the
edge that is closest to the front of the machine is now towards the back.

Board Production Wizard
—

Flip material

Flip the base material over around the
machine's symmetry axis and affix it again
with adhesive tape.

Mount material fal ‘:-».1\( I
| Material settings !
Placemnent

Drill fiducial

Marking drills

Drilling plated

Drilling unplated
Milling layer 'TextBott...
Milling bottom layer
Bottom 2.50 milling i...
Flip material

Read fiducials on top ...

Attempt to place it in roughly the same location as before and place the tape back down. Click
llNeXt”



o Processing Phase: ReadFiducialsTop

Vision system reads fiducials for alignment of Top layer.

41.

The next prompt will indicate it wants to use the vision system to automatically find the
Fiducials in the design. Click “Yes”

Auto-focusing in progress

Please wait while the camera searches for the focus height.

It will adjust the camera so that the image is in focus.

e Confirmation of focus height

The focus search has finished and the machine has now moved into the
calculated focus position. Please check whether the image is sharp.

Click "Yes' to accept the position

Click 'Me' to retry focusing (it is possible to change the start position with
the arrow buttons)

Click 'Cancel' to abort the operation.

Save focus position for current process

42.

If the image in the lower left is in focus click “Yes”. The machine will then begin a spiraling
search for where it thinks the fiducials should be.

Spiral search in progress

Please wait while the camera tries to detect the fiducial.

Cancel

43.0nce it finds one, it will ask you if it is correct in identifying one. If it is, click “Ok” and it will
continue to look for the others. If itisn’t the correct one, click cancel.



If you click cancel, the Alignment dialog will appear. You can click “Retry” and it will
attempt to locate the fiducial again, using a wider search path, or you can manually

| PORNE ) PORNE O PR

Alignment

Check alignment result. Click 'Accept Current Position' if the result is OK. Click
'Find and center' to find and then move to the center of the fidudial.

Fiducialss | Phase "DrillFiducial

DnllFiducial

— Alignment pararneters

Fiducials for step-and-repeat

Diameter Tolerance |ﬂ.;1 mm E|
Search Area Length |m mm E|
Minimum Fiducial Quality 0% = |
Minimum fiducial score |;1u E|
Distance for Direct Acceptance |ﬂ.1 mm E|
Show Fiducial Time |'I]Is E|
Maximurm no. of centering tries 3 E

Manual centering if not found @ Yes O Mo

Ask for confirmation ® Yes O No

. Findand Center
 Accept Current Position
[ |
- Abort o f

This can be done by opening the machine cover and placing the hole guide centered
over the via it is attempting to locate. Close the cover and using the movement
controls, move the camera (located directly in front of the milling head) over the hole
guide. You should see a series of arrows all pointing towards the center. Simply follow
the arrows until you reach the center.



c. Once you locate the fiducial has been located click “Find and Center” on the Alignment
dialog window. It will center up over the hole. Click “Accept Current Position”

44 .0nce all of the Fiducials have been registered, the design will be reoriented and it will begin the
final milling steps.

Finishing

45 .0nce the board is finished milling, open the machine cover, remove it and any painter’s tape.
46.Close the Circuit Pro software. The machine will then gracefully power down.
47 .Sweep up any dust and dispose of any tape and trash.

48.Do not leave scrap copper pieces laying around, if there is a large portion that is still usable,
there is a box on the nearby work table labeled “Scrap Copper”. It can be placed there to be
squared off and used at a later time. If there isn’t any usable space left, please dispose of in the
trash.
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