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1.1 Needed Tool’s

pcs Tool
1 Torx T25 screwdriver
1 1.0 x 5.5 mm flat screwdriver

1.2 Needed Material

Ordercode |Describtion pcs
10052846 |base material FR4, 229 mm x 305 mm (9"x12"), 1
18/18um, copper plated,1,5 mm thickness

2 Short Describtion
1) Here you'll be informed how to align the ProtoMat S63 and S103

3 Step’stodo

Check Software and Firmware 1)
1. Update the software to
CircuitPro Version 2.30.156
(Deinstall the old version incl.
configuration file before and
install the new version with
default settings)
2. Update the firmware to 1.0.800
Check machine settings 2)
A I Make sure that the settings are
B et — | |correspond with the connected
gt/ Ctar vt Qo machine
[0 Formats Laser waist radius 042
[ Gerber MKHP plate height 6 mm
[ Excellen [MKHP plate mounted False
Qo o
[ Miscellaneous Dust rduen Faise:
[) CAM settings Keep tool during eptical aignment True
[} [Machine
([0 Use document preferences
— Conce
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I5Smm 18

a8

L-SV-3519 SV-3518

Determining the camera head offset 3)
1. Load a 1,5mm SpiralDrill
2. Click on “Machining”
3. Click on “Determine camera
head offset”
Determine the X/Y Offset 4)

e Determine camera-to-milling-head offset

Please select whether you want to determine the X/V-offset between
camera position and milling head position or whether you want to
determine the position offset between z-focus level and the position
where the tool tip touches the matenal surface.

The Z-offset is used for 2.5D applications only.

Determine X/Y¥-Offset iDct:lmine Z-Fa:us-OHsﬁ' L

1. Put the base material onto the
table (FR4, 18um copper)
2. Click on “Determine X/Y Offset”

Determine the X/Y Offset

5)

Follow the instructions in the dialog
window

A hole will be drilled at the selected
position. The camera moves to this drill
hole and measure the position (see
“Camera” window)

Confirm all messages in the following
dialog windows and save the results to
machine (this takes some minutes)

ProtoMat S63 and S103
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Teach tool holder position 6)
1. Click on “Machining”
2. Click on “Teach tool-holder
positions”
Teach tool holder position 7)

The milling head moves to the position
of the first tool holder. The camera
focuses automatically and displays the
following image in the “Camera”
window.

Move the cross-hair to the center of the
tool-holder position (black circle) using
the X and Y buttons in the “Processing”
window

Teach tool holder position

8)

Teach tool holder position x

Set position

Stop

Moved to first position. Make sure the holder hole is centered. Click Set
position to take the current position as first position.

Cancel

Confirm the first position by clicking on
“Set position”.

The milling head moves to the position
of the last tool holder

Teach tool holder position

9)

Teach tool holder position

Set position

Stop

Moved to first position. Make sure the holder hole is centered. Click Set
position to take the current position as first position.

Cancel

Move the cross-hair to the center of the
tool-holder position (black circle) using
the X and Y buttons in the “Processing”
window.

Confirm the position by clicking on “Set
position”.

The camera moves to all tool-holder
positions one after the other

Date: 05.11.2015
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Teach tool holder position 10)

1. Click on “Save and close”

2. Click on “Yes” in order to store
the results to the machine's
memory

Teach table height 11)

For teaching the table height, execute
the function “Set teach table height” in
the service menu. For that purpose,
you have to activate the service mode
of CircuitPro first

[ Generel
[ Display
[ Measurement
~[3 Import / Export
[ Import assignments.
[ Export configurations
~ [ Formats
[ Gerber
[) Excellon
D o
[0 HPGL
O oxF
[ sTep
[ Miscellanecus
[) CAM settings
[ Machine

Teach table height
o — |

B Application

[ESE R Service
Senvice

10
ON

10

NN

Seal number
Encbling code

User level

Sets the avalabilty of views and opertions in the applcation according to the
selected user level

ser

12)

[

Cancel

=

Click on “Extras”

2. Click on “Options”

3. Click on “Service” in the drop-
down list

4. Enter the password “cpro”

5. Confirm by clicking on “OK”

until the dialog close

Teach table height

13)

=

Remove the sinter plate

2. Remove the vacuum table by
using a Torx T25 screwdriver
and a 1.0 x 5.5 mm flat
screwdriver

3. Dismount the grey tube from

the vacuum table

ProtoMat S63 and S103
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Teach table height

14)

Click on “Machining”
Click on “Service”

Click on “Set Up Machine
Dialog”

wn R

Teach table height

15)

Diive the head orto the table and enter the desired value.

You can also ciick 10 set the cumsnt positon of the head a3 table height

Cument Values: Teble Height: 25: PenLpHeight: 5.8; PenDownHub 4 Tool ExchangeHeight 38; Aduster Drop Height :11
Aduster Pick Up Height: 17,1

25,000 z Move To Height

Set Entered Value As Table Height

For 5103, vacuum table base height needs to be defined during production. ‘Base’ means the height below the sinter pate.
Flease enterthe value belaw and click on the "Set Vacuum Table Thickness” button

= == L
= | e = 1. Click on “Teach Table Height’
e 3 [ iotom | s 3 [ s B
Swp 4 [ temnoormnsete | Sop 16 | ootremcnrion Pr— v [ (Step 2)
s 5 | sy 10 [ [
E e —— I e e
Step 7 Step 17 | Meelofle | Moo c
s i 18 S
sep 8 s 10 e e
S1mp 10| Tewn i v s | St 20 | it TaMacens T T
R
i
——
]~ ¢
— e T
e
—
—
==
Teach table height 16)
TeachTableHeightDialog P EEE )

1. Place a sheet of paper on the
object plate (metal plate)

Date: 05.11.2015
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Teach table height

17)

1. Click on “Move to Height”

The milling head moves to the table

height that was previously saved in the
machine.

Teach table height

18)

et = eee— - comSCRRE]

Move the milling head downward in
0,1mm increments until the depth
limiter touch the sheet of paper (the
paper must not be moveable)

Teach table height

19)

TeachTableHeightDialog —— BN =]

Dive the head onto the table and enter the desired value

You c2n also click to set the curent postion of the head s table height

Curent Values: Table Height: 25, PenLipHeight: 5,8; PenDownHub 4; ToolExchange Height 38; Adjuster Drop
Height :11; Adiuster Pick Up Height: 17.1

25.000 : Move To Height
Set Ertered Valus As Table Set Curent Z Postion As Table
Height Height

For 5103, vacuum table base height needs to be defined during production. ‘Base’ means the height below the
sinter plate. Please enter the value below and click on the "Set Vacuum Table Thickness" button.

9.200 I

1. Click on “Set Current Z
Position As Table Height”

The dialog is closed and the milling
head is moved to the pause position.

ProtoMat S63 and S103
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Step 1
Step 2
Swp 3
Step 4
Step 5
Step 6
Stop 7
Step 8
Step 9

Step 10

Tasch Table Hoight

Bt Yoot Gome (Open

Check Camera Ofet.

Catbrae Sprmde X

Teach Tool ider Posnons

Chack Tool Holder Possons

Step 11
| Stap 12 [ Lomisndomse Gt
Stop 13 Teach Buckises

Step 14

Step 15 | Exscuse Cucte Test Dnting
S10p 16 | Executn i Test Mg
Stap 17

Step 18

| St0p19 | Tesnsicor

Stap 20

e
.

ST

e o [

Teach table height 20)
M e e 1. Click on “Write to machine”
T == (Step 20) to store this value to
- — e - machine’s memory
Swp 5 [ Gmconemonm | Shop 15 | bmumcon enines | R e B ¢+
Siep 6 Step 16 [ MewTorhn | MeeTorm [ V]

Stop 7 | sep17 [ MosteZp | MomTomam 1 b
s 8 s 18 s = o
Stop 9 Siep 19 | Reewert | MomToMes | O
swp 10 S0 20 [ RORRT o

Teach table height 21)

Mount the vacuum table by

using a Torx T25 screwdriver

and a 1.0 x 5.5 mm flat

screwdriver.

Mount the grey tubes to the

vacuum table.

Mount the sinter plate
Teaching the ramB 22)

Select the function
“MillingWidthAdjusterConfig” in
the drop-down list
Click on “Execute”

Date: 05.11.2015
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Teaching the ramp

23)

Use the caliper to measure the height
of the ramp at the left end

24)

Use the caliper to measure the height
of the ramp at the right end

Teaching the ramp

25)

= (05) Upper Position

Upper Position Depth {mm) 0.02 ]
Upper Position X {mm) 775
Upper Position Y {mm}) 263
= (06) Lower Position i
[ Lower Position Depth {mm}) 1.8 [E
Lower Position X {mm) 253 Lo

| ower Position Y fmm’ 2683

1. Enter the measured values in the
fields “Upper Position Depth” and
“Lower Position Depth”

2. Click on “OK” to close this dialog

Teach Milling Width Adjuster

26)

e -

Step 1 | SetMacheeName Cumert  Gegp 11 Drél Catibrwton Patm Dacornec Nachne
) e .
e = =
i st :

e

Step 6 Step 16

Step 7 Step 17

Step 8 | T Step 18

]

e

1. Click on “Teach Milling Width
Adjuster” (Step 10)

ProtoMat S63 and S103
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Teach Milling Width Adjuster

27)

itar
‘StartDistanceForlicraCutte 55
‘StartDistanceForUniCutter_ 55
(5) Goals.

AngleOfTool None =

Set Curert Postion As
Postion For Next Line

I i Save And Close

e
Set Current Position As Upper Postion Move To Upper Position
Set Cuent Pastion As Lower Postion Move To Lower Postian
f Set Curent Depth As Pick Up Depth Move To Fick Up Depth
I =4)
Teach Micro Cutter o= 2 | =]
End Mill Used For Teaching EndMill1_0 -
HolderVith bicroCitter ¥
HolderVith UiCutter |
Teach End Mil B Positons
Teach Z Offsetfor 25D I

Place the three required tools (marked
area in the figure) in the tool magazine
as follows:

Position 1: Micro Cutter
Position 2: Universal Cutter
Position 3: EndMill Zmm

Teach Milling Width Adjuster

28)

1. Click on “Teach Micro Cutter”

The micro cutter is picked up
automatically and set according to the
ramp. A line 10 mm in length is milled
and measured with the camera.

Teach Milling Width Adjuster

29)

-

Result Acceptance

SCENARIO 1

The line was found. Measured width 0.261835457286708.
Pleaze choose what to do.

Accept

[ Measzure again

[ il the line again ]

[ No line was milled at &l ]

w1 {ﬁ Use entered value

[ Aboit Teaching ]

Check that the milling channel has
been correctly detected. The yellow
lines in the camera image must run
along the edges of the milling channel.

If the measuring result is correct, click
on “Accept” for confirmation

Date: 05.11.2015
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Teach Milling Width Adjuster

30)

Result Acceptance

SCENARIO 2

The line was found. Measured width 0.261835457 286708,
Please choose what to do.

[ Accept

g tdeasure again

[ Iill the line again ]
[ I

Mo ling was millzd at all

s | B Use entered value

[ Abort Teaching ]

If the milling path was not successfully
detected adjust the camera light and
click on “Measure again”

Teach Milling Width Adjuster

31)

-

Result Acceptance

SCENARIO 3

The line was found. Measured width 0. 261855457 286708
Please choose what to do.

[ Accept ]

[ Measure again ]

Mill the line again
Mo line was milled at all
pm: | 3 Use entered value

[ Abort Teaching ]

If no line was milled click on “No line
was milled at all”

Teach Milling Width Adjuster

32)

Confirmation >

.) Y
2)

Are the Following values akz?

Distance Upper Position: 46,9341139903993
‘Width At Upper Position in mmi, 1272975044671 23
Distance Lower Position: 55

Width Ak Lower Paosition in mmQ. 23961 3354667834

Lines with different widths are milled
until there are sufficient values to
calculate the actual ramp inclination.
Once this occurs, the confirmation
window is displayed and confirm the
result by clicking on “Yes”

ProtoMat S63 and S103
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Teach Milling Width Adjuster 33)

Repeat the steps 27-31 to teach the
Universal Cutter

Teach Milling Width Adjuster 34)

>

1. Click on “Teach End Mill”
2. Measure the depth of the milled
slot by using a caliper

Date: 05.11.2015 ProtoMat S63 and S103
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Teach Milling Width Adjuster

35)

Result Acceptance

There was no line found orthe cument tool is cylinrical..
Please choose what to do.

Measure again ]

Mill the line again ]

No line was milled at al I

Use entered value

Abort Teaching ]

1,000 =

Enter the measured value in the field
“mm:” and click on “Use entered value”

Two additional slots are milled

Teach Milling Width Adjuster

36)

Confirmation

3

are the Following walues oky

Distance Upper Position: 46,9341 139903993
width AL Upper Position in mm, 127297504467 123
Diskance Lower Position: 55

width At Lower Position in mm0. 23961 3354667534

|

=
ll
u

Mo

Confirm the results by clicking on “Yes”

Teach Milling Width Adjuster

37)

AutomatedMillingDepthAdjusterTeaching

Set Current Postion As Upper Fostion

‘Set Cument Postion As Lower Postion

Move To Upper Posttion

Move To Lower Fosiion

Set Curert: Depth As Drop Depth Move To Drop Depth

‘Set Cuent Depth As Pick Up Depih Move To Fick Up Depth

Teach Mioro Cutter B8l
End Wil Used For Teaching EndMil1_0 3
E—— Holderitn Enclid
HolderWith MicroCutter 1
HoderWihUnCuter 2
Teach End Mill B (2) Positions

. 5 =
PostionCfNextLine_mm 35, 35
B (3) General

il

Teach Z Offset for 2.5D

AskForCorfimations True
UsedCopperThickness_mr 0.018

Abort Currert Operation El (4) Start values

50
StartDistanceForllicroCutte 55
StatDistanceForlnCutter_ 55

B (5) Goals
AngleOfToel

‘Set Current Postion As
Postion For Next Line
[4 Save And Close )

Starting teaching. Holder: 3 ToolAngle: Cylindrical

e goals: Lower value for miling width: 0.1 Upper value for
millng wickh: 12
Picked up tool at distance: 57.4619047021248

None

Click on "Save and close” to save the
results

ProtoMat S63 and S103
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Write to machine

38)

Step 20 Write To Machine

Click on "Write to machine” (Step 20)
to store all values to machine’s
memory

Check Milling Width via Tool magazine
dialog

39)

required tools are assigned to the hoders.
Machine tools

ool currently losded i from magazne spot 2

Click ) to pick up the tool with the machine head.

Click @ 1o put thetool o the conesponding magasine st

Holder O Teol
10

50 (O] maMit oo

O Micrs Cutter .1 mm (0.00%)

O ot
O o
O o
O mMoMe
O o

holder available.

Check milling width... L Dscedtool | L Drepteal

A tool has to be in the clamp to enable
checking the milling width.

1. Pick up the Universal Cutter
with the clamp

2. Activate the check box of the
currently mounted tool in the
clamp

3. Click on “Check milling width”

Check Milling Width via Tool magazine
dialog

40)

o Definition of machine area
Use mouse to define machine area for milling-width checking

Press OK to finish.

1. Click on “OK” to confirm the
position where a line can be
milled

Date: 05.11.2015
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Check Milling Width via Tool magazine
dialog

41)

After the line has been milled the
camera moves to the corresponding
position

Check Milling Width via Tool magazine
dialog

42)

B2 Check milling width result X

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 [mm]

Measured width [mm]

Proposed Correction [mm]  |0,10782715 2

The dialog with the measurement
results is displayed

If there is a difference between the
desired milling width and the measured
width the software automatically
proposes a correction value

Click on “Store correction” to confirm
the correction

Check Milling Width via Tool magazine
dialog

43)

Repeat the steps 38 — 41 until the
milling width result is in the range
190pum — 210pm.

Please click on “Cancel” if the milling
width result is in the range

Check Milling Width via Tool magazine
dialog

44)

Repeat the steps 38 — 41 to teach the
Micro Cutter until the milling width
result is in the range 90pum — 110um.

Please click on “Cancel” if the milling
width result is in the range

ProtoMat S63 and S103
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