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1 System configuration

1.1 Introduction

The MSP with DSF is able to flip all segments within 15 minutes. This allows a double side
coating of the segments and increases the throughput of the system.

Adapter Plate Bottom

Guiding Bar
Segment Support Locking Pins

Locking Bolt Bushing

Bearing

Shaft
Guiding Pin
Centering Bolt Hook
«Finger»
Notch
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2 Components of flipping mechanism

2.1 Centering Bolt (Flip Finger) 1.1

The Centering Bolt (Flip Finger) is mounted on the motors for the height
and turn movement. Consisting of a high quality vacuum polymer with a
low friction value. It is designed to be the weak point if an accident in the
movement happens and should break to prevent damage to other
components of the system.

2.2 Locking Bolt 1.1

The Locking Bolt has many different functions.
It carries the weight of the segment and
includes a bearing for a smooth rotation. It
contains two locking pins for the fixtation on a
certain rotation position, so that the substrates
will stay in position. It is moveable in the
z-direction. These parts can easily be damaged
by a wrong segment handling due to operation.

4/41 20.12.2017



Service Manual MSP DSF

evatrec

process systems

2.3 Segment 1.1

The segments have a slit for the insertion of the locking bolts. It serves as a guiding and
covering while coating happens.

’ Protection shield top ‘

Locking plate

] Adapter plate top ’

| Segment
«Back side»

| Segment
«Front side»

Cannot take out
segment

Take out / put in Segment

Protection shield bottom
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3 Flip Routine

The whole flip routine consists of many different steps which are shown in the following table.

Pos | Pos

Lift ST
Action [mm] [°]
Start Flip -100 0
Shutter Home -100 0
Drum position -100 0
Wait position -8 0
Lock height 16 0
Lock turn 16 60
Flip height 28 60
Flip rotation 28 240 | | The DSF Rotation Lock angle has to be verified on each tool.
Segment lock 14 240
release 15 240
unlock 15 180
Wait position -8 180
Rotation Home -8 0
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4 Xenus/Drum Drive Parameter configuration

Caution: Manual operation of the single axes needs to be performed with great care!
Wrong settings or wrong teaching may lead to collision and damage of parts.

4.1 StartUp Xenus Drives
StartUp . Homing DSF Homing Homing DSF
> Xenus Drives>> LGEL(ETI >> Height >> Drum >> Rotation >

4.1.1 DSF Height Configuration and Phasing

Remove Flip Height Drive from the gear for the first startup!

Drive:PL-230-18
Motor: SME60..F4 (Endat — Absolut Multiturn)

1. Connect your Notebook with the Xenus drive (serial line RS232). You have to unplug it
from the Moxa in the electrical cabinet.

2. Choose the correct serial line

3. Update the Xenus drive with the actual Flip drive parameter file.

£} CME 2 V7.0 (XPL-230-40 FSC Rotation) -0 ﬂ
File Amplifier Tools Help

& 2V E 2 el

Ell Copley Neighbarhood | AN Natwork: Aa Restore amplifier data from disk -
- OB Virtus| Amplifier I

B —_NCAN1: FSC Rotatig InputJ utput

CVM Contrel Program ‘

Programmed Fasition F} F Loop ¥ Loop I—; 1Leop }—; Mater/Feadback |

v pxis A Home ‘ Configure Regen Configure Faults
)
Configure Filters
o o
Sl &
-~

\ [Ratary Mator LTI | Fi2 To Disable
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4. After loading the actual drive parameter, save the parameters on the flash memory of

the drive.

X CME 2 V7.0 (XPL-230-40 FSC Rotation)
File Amplifier Tools Help

ﬂ?ltﬁi-..l vl

I (=[S

q-

| Copley Neighborhood
Lo B Virtual Amplifier

CAN Network: Address: |—ave amplifier working memory to flash

B -—_ W CAni: FSC Rotatig

Input / Output

M Control ngmm

VI
Programmed Position |—; P

|—y | Loop }—y MotorFeadback |

Loop V Loop

ome |

Configure Faults

Configure Regen

Configure Filters

| |Rotary Motor

|
Amp Enabled ] IEEETETT

=> So the parameters are saved to the flash memory

Disconnect the 24V power supply from the XENUS and reconnect it again. After that

you can connect the drive via Can bus during the Khan software is running (connect the

serial line back to the Moxa).

" Communications Errar

I Could not connect to the amplifier on: COM5

Please check your connections and verify that the amplifier

is powered on.

X|

CME?2 tries to connect with the serial line connection, so the error message is right.

7. Open the communication wizard again and change the settings to CAN Network.

@ CME2 V70 - o] x|
File Amplifier Tools Help
& = @3 cafl <afl <3
- BB Virtual Amplifier
e coms: 2 Communications Wizard X
Select device:
" Serial Ports
" EtherCAT
Next = Cancel
ry
o~
-~
o
~ j
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8. Bit Rate 1Mbit/s should be fine, click Finish.

€3 CME 2 V7.0 o [m] P4
File Amplifier Tools Help
FEEHEDE AW
(= Ml Copley Neighborhood
BB Virtual Amplifier
o BB COMS: ll
Configure CAN Network
CAN Card: IDO{AT\.’B v l
Channel: I_U
Bit Rate: lm
0 Axis A =
 Avic < Back | ._Finish Cancel |
0 Axis C
P [
I I I [ F12To Disable]
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9. Open the control panel. On the control panel you can enable/disable the drive or
check the error messages.

CX CME 2 V7.0 (XPL-230-40 FSC Rotation)
File Amplifier Tools Help

=] P4

i+ Axis A
~

.

- ~|

Input / Output

CAN Metwork: Address: 1

CVM Centrol Program |

Programmed Position }—} P Loop I—}

V Loop

| Loocp |—} Moton/Feedback

Home
Configure Filters

Y

Configure Regen

Configure Faults

[

| [Ratary Motor Amp Software Disabled F12 To Disable
&2 Control Panel - X
Status Maonitor

2 STO- Inactive |Actua| Current ﬂ ﬂ A

@ Motor Output: Not Active

# Hardware Enabled: Enabled |,€\ctual Motor Velocity ﬂ

i @ Software Enabled: Mot Enabled
- # Positive Limit: Mot Active |Actua| Motor Position ﬂ counts
# Negative Limit: Mot Active
Error Log # Software Limits: Not Active Mode: Disabled
# Motor Phase: oK
# Motion Abort Input: Not Active
CVM Control Program: Mot Running Move

# Home: Referenced Velocity 0.75 ro
Velocity prm

# Metwaork Status: oK

Gain Scheduling: Not Active Acceleration 3.4 rps?
Deceleration 3.4 rps?
Contral [ Enable Jog | |
Enable | Set Zero Position |
Disable | Clear Faults | Reset Close
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10. Now check the Manual Phase to verify the motor output and feedback. Click Tool -
Manual Phase.

A CME 2 V7.0 (XPL-230-40 FSC Rotation) _|O &
File Amplifier | Tools Help

ﬁ 2% E@ Communications Wizard

El- |, Copley Neight ~ COmmunications Log
o B Virtual £ =l

em Download Firmware & FPGA Program

Manual Phase | |

View Scope Files Loop | Loop }—» Motor/Feedback ‘
I/O Line States |

CME 2 Lock/Unlock

@+ Axis A egen Configure Faults
~

Login
(__ J ‘Configure Filters
- [ =
| [Rotary Motor

11. First set the current to 0.5A (drive is still removed from the gear). Second step, enable
the drive and click “forward/reverse” to check on point 4. If the gap is small. The red
pointer should be just behind the black one. Disable the Drive Motor Invert Output

casket.
Manual Phase X

rConfiguration—————————— [ Monitor
Mo Faults

rFeedback Motar Phase Angle Black

Feedback Angle in Red
Offset m deg

Feedback 120 60

rMotor Feedback———— Angle 306 deg 180 4.0

W Invert Input

240 300
Motor Phase Angle: 300deg
Position: 717 counts

rMotor
¥ Invert Output

Actual Current:  U: -0.25A W 0.5A W: -0.25A

~Control

Increment Rate: 90 elec deg/s Set Zero Position
Current: 051 Move Motor
i (" Disable Rev Fwd | 3-

Restore Defaults 0K Cancel

12. Open the control panel and click ,enable®.
13. Now you can jog in the positive and negative direction. The negative direction should
be the down direction.

14.Reassemble the drive to the gear again and start with the homing.
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4.1.2 DSF Rotation Configuration and Phasing

1. Drive stays on the gear, because there is no issue if the drive moves

2. Connect the same way you did for the Height Drive (first serial line)

3. Load the actual Flip Rotation parameters

4. Reconnect 24V from the Xenus Rotation drive

5. Connect the serial line back to the Moxa and connect your Notebook via CAN to the
drive.

6. Check Manual Phase

7. Enable the drive in the control panel and check if the drive is working smoothly.

8. Jog with the drive to verify the motion is fine

9. Insert the Dummy Locking Bolt into the drum to Home the drive
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4.2 DSF Khan Configuration

StartUp . Homing DSF Homing Homing DSF
> Xenus Drives>> e ey >> Height >> Drum Rotation

4.2.1 Drum
In the EtherCAT configuration the Controller S700 for the Drum rotation must be configured.

System Configuration \E‘
View Estras Dewice Update Help
@ dlarms —
— f \
Baffle | Meissner (s Eth e rCAT '@
Chamber Pressure [ Flows
General
= 1' Connections
-42 1o Used Metwork Adapter Number Metwork Adapter MAC Address
- Serial Line v 1 ‘Drahtlusnatzwsrk\rerbindung3 j ‘94:57:A5:C4:99:?C
& TCRIP
herCAT Physical Expl. Device
] . a5 - 3 Station Address Identification
+ = Process 5700 -
+- Sources —
SM BODEX
hrmean Yacuum | =l
Mone A
I
FormlD: 11 | Operatingtode: opmo_sery_conf | MainState: MAIN_RELOWMD oK ‘ Caneel | |

In the Rotation configuration two parameters must be set, the Gear Ratio und Velocity. See on
the screenshot below:

System Configuration @

Wiew  Extras  Dewvice Update  Help

Q Alarms . - / '\\
EBaffle | Meissner ‘; ROtatlo I'I @
Chamber Pressure | Flows

+ 1’ Connections

N

Rotation OFf After  |vacuum cool

+ . Devices 'U—
S g qucess lg— ,5—
;.’::_; ;LZ:I;I:gment Fi ,:3— Raotation Error Stops Heater [
£ Extended Module Start: Timeout '30— Mazx. Ratation Setpaint ’40—
* Heater Ratation Timeaut '10— r
Allowed Direction Wl 'U_

Gear Ratio |1
@ Shutter
+- fly Waker Control Copskant Bobation
| - Sources Yelocity [rpm] |30
e acuum

W

QK Cancel

FormlID; 58 | OperatingMode: opma_serv_conf | MainState: MAIN_RELOAD
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4.2.2 Flip-Drives

The Xenus-Controller must be configured in the Serial Line Configuration. The important thing
is the configuration of the correct com port.

e Device Nr. 1 is for the height drive
e Device Nr. 2 is for the rotation drive

System Cenfiguration @
Wiew Extras  Device Update Help
@ Alams =N /2
- f |
Baffle | Meissner \‘&% ASCII '@'
Chamber Pressure | Flows
= P‘F Connections
- 1jo Device Device Device
- Device Nr. Comport Baudrate IDHigh IDLow
=% Serial Line
shucl v |1 3 5600 [ o
oSk S erus 3 1 5 5500 b b
& TCRIP
et EtherCAT [reris =] |2 & 5600 n 5
+ ‘ Devices |N0ne j
+- @ Process
+- Sources
Himean Yacuum
i il
FormlID: & | OperatingMode: opmo_serv_conf | MainState: MAIN_RELOAD oK Cancel
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After the Khan configuration the Khan must be closed. After that the System File
(C:\PCB32\Confi\System.conf) has to be adjusted.

Open the C:\PCB32\Conf\System.conf with the Text editor and search the word ,Xenus Drive
Ctrl“. Modify the following parameters (Counts per Revolution, Gear Ratio, Low Limit and High
Limit) like in the picture below:

¥

"¥enus Drive Ctrl'™: |
{
"Tdentification™: {
"HNumber™: 1
!
"Parameter™: {
"Timeout™: 180,
"Zounts Per Revolution™: 655364,
"Gear Ratio™: 0.8,
"Low Limit":-110,
"High Limit™:30,
"Offzet " 0,
"Inverse Modtion™:false

I
te
{
"ITdentification™: {
"Humber": 2
1
"Parameter™: {
"Timscout": 180,
"Counts Per Revolution™: 65536,
"Sear Ratio™: 3,
"Low Limit™:0,
"High Limit"™:36&0,
"Ooffzet": 0,
"Inverse Modtion":false
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4.2.3 Feature configuration

In the Configuration page F10 (Menu) / Configuration / System Configuration the Flipper can
be activated. The main page also includes the amount of segments used for the determination
of the degree value to drive for the drum rotation positioning and the supervision limitation

values.

View Extras Device Update Help

E|
@ Aarms iy - (/_\\
Dt s 54| Drum Segment Flip ©
- Chamber Pressure / Flows
[General [ Drum

[}-% Connections
[}--‘ Devices Active [V Home Offset [0
i Pi‘IESS Number Of Segments  [22-5egment  +

- % Cleaning

Unused Segments In Process
StartPressure  |1.000E-02
[ Supervision Segment [ Supervision Tool

B+ Heater - . -

- Ton/Tad Segment Front Min ~ [400 Tool Min ~ |450

& Rotation Segment FrontMax  [640 Tool Max  [500

; @ Shutter

Segment Back Min  |400

#y Water Control <
B Sources Segment Back Max 640
B-imesn Vacuum

OK Cancel

Apply

After that, the device ctrl number and several handling parameter must be configured.

For the DSF Height 1.1 (22.09.2017) following parameters will be set:
The DSF Height is always device number 1.

System Configuration

View Extras Device Update Help

E|
- @ Alarms (T = 7~
Baffle / Meissner D | q Llft \_/
Chamber Pressure [ Flows .
T Comectons rLift Acceleration
[ ‘ Devices ¥enus Ctrl Dev Nr |1 Acceleration Slow IED
B Process Park  [-100 Acceleration Fast |30
b Cleaning
Wait |8
Drum Segment Fip
Bayonetlock |16
1 Turn Segment Segment Unlocked IZB_
Extended Module
Heater Segment Locked |14
¢+ Ionflad BayonetReleased |15
& Rotation
@ Shutter Velocity
iy Water Control Velocity Slow lm—
[ Sources
s Yacuum Velodty Fast |15

OK Cancel

Apply
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For the DSF Rotation 1.1 (22.09.2017) following parameters will be set:
The DSF rotation is always device number 2.

5 Heater
- anfi=d
&= Rotation
@ shutter

E- i) Water Control
- Sources
-rmean - acuum

Attention: Bayonet Locked will vary on every tool and has to be verified. (57-63°)
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4.3 Flip Height Homing (Centering bolt touches the drum)

StartUp . Homing DSF Homing Homing DSF
> Xenus Drives>> (GER (EiiE >> Height >> Drum Rotation

Important: Homing routine must be done in vacuum!

Remove shielding to see the drum

1. Open the control panel

@ Control Panel =|=] = |
Status Monitor
#® 5TO: Inactive ’Adud et h ] _ G
i# Motor Qutput: Active
@ Hardware Enabled: ~ Enabled ’Adud Motor Velocity - ] _ rpm
. @ Software Enabled: Enabled
i Positive Limit: Mot Active ’ - Motor Position - ] _ T
i Negative Limit: Mot Active
Error Log @ Software Limits: Mot Active - . 7
I oK Mode: Position, Programmes
# Motion Abort Input: Mot Active
i= CVM Control Program: Mot Running Move
@ Home: Referenced Velodity rpm
@& Network Status: oK

3= Gain Scheduling: Mot Active Acceleration rps?
Deceleration rps?

Control Enable;og| Move NEG | | Move POS |

[l [ Enable ] [ Set Zero Position ]

[osie ] [ G | [ ges
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2. Inthe Jog-Mode move slowly positive until the Centering Bolt (Flip Finger) touches the

drum.
Maove
Velocity 20 rpm
Acceleration 24 |rps?
Deceleration 24 | rps?
Enable Jog Move NEG ] [ Move POS

3. Disable Jog Mode (IMPORTANT)

Deceleration

[] Enable Jog Move MEG

4. Open the HOME Panel
( @ CME 2 V7.0 (XPL-230-40 FSC Height)

l= | @] & |

File Amplifier Tools Help

A7 & 23 [V EE ] B | vad <l ol

=I- 4y Copley Neighborhood CAM Network:  Address: 1
- EEB Virtusl Amplifier

O W1 FSC Height lput / Gutput

CVM Contrel Program

[ Programmed Position ]—D[ P Loop ]—il V Loop l—i’ | Loop ]—Fl MeotoriFeedback l

Axis B

Axis C Configure Filters

Axis D

- 1
@ Axis A
( Configure Regen Configure Faults
I

Rotary Motor Amp Enabled " ISERRIEEE
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L |
Home |i|
Software Limits
Positive: 0 | counts Deceleration Rate: 0| rps2
Megative: 0 | counts
Method: | Absolute Encoder Immediate Home -
Direction of Motion
(@) Positive MNegative Offset: -31023554 | counts
Current Limit: 0.65| A
Fast Velocity: 36 | rpm Current Delay Time: 250 | ms
Slow Velocity: 7 | rpm Following Warning: 32763 counts
AccelDecel: 12 | rps? Actual Current: A
Actual Position: -1316778 counts
Test without home adjustments Homing Adjustment: -1 counts
[ Home ] [ Stop ] [ Calibrate [ Save ] [ Exit ]
[

5. Choose Homing Method: ,Set current position as Home*

Method: |Set Current Position as Home [ w

Direction of Maotion

6. Set Offset 0"

Offset: 0| counts
0.65| A

Current Lirnit:

Current Delay Time: 250 | ms
Following Warnings: 32768 counts
Actual Current: A
Actual Position: counts
Homing Adjustment: counts
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7. Click HOME Button

[ Horne ] [ Stop

= wait until the ,,Homing complete“ message pops up. = Click OK

8. Click CALIBRATE Button

) (G |

= wait until the Actual Position is O counts

Offset: 0| counts
Current Limit: 0.65( A
Current Delay Time: 250 | ms
Following Warning: 32768 counts
Actual Current: A
@ | :,iu:u:uunts )]
Homing Adjustment: counts

9. Click SAVE, then EXIT

counts

Save Exit
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10. Save the configuration to the flash memory of the Xenus drive

0

11. Save the configuration file on your Notebook as a BackUp

o 4

12. Open Control Panel

-
&2 Control Panel [ = _‘i“'hj
Status Manitor
’ i 5TO: Inactive .J'-\Ctl..la| ELr X _ e
8 i Mator Output: Active i ;
) i Hardware Enabled: Enabled Actual Motor Velocity - _ rpm
! i Software Enabled: Enabled ' )
2 i Positive Limit: Mot Active Actual Mator Position - _ counts
i Megative Limit: Mot Active L d
# Software Limits: Not Active g 5 4
i Motor Phase: oK Mode: Position, Programme
# Mation Abort Input: Mot Active
iz CWM Control Program: Mot Running Move
# Home: Referenced velodity 15 | rpm
i Network Status: oK
i# Gain Scheduling: Not Active Acceleration 4| rps?
Deceleration 4| rps?
Control ove NEG ove POS
[ Enable l [ Set Zero Position ]
’ Disable l [ Clear Faults ] [ Reset k
L -
. agn . Ty
Check if the Actual Position is still “0
Actual Motor Position - |:| counts
22/41 20.12.2017
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13. Move in Jog Mode negative into the Park position

Mowe
Velocity 15 | rpm
Acceleration 4 rps2
Deceleration 4 |rps?
Move NEG ] [ Move POS
14. Disable Jog Mode
Deceleration
[ Enable Jog Move NEG
15. Disable Drive
- : | ——
& STO: Inactive h_‘l |
# Motor Output: Mot Active Disable | [
i# Hardware Enabled: Enabled
i# Software Enabled: Mot Enabled
T —p

23/41

20.12.2017



Service Manual MSP DSF

evatec

process systems

4.4 Drum Homing

StartUp . Homing DSF Homing Homing DSF
> Xenus Drives>> L >> Height >> Drum Rotation

Important: Insert centering jig (white ring) into DSF, the Monitoring Segment must be
Segment 1!

In order to have the drum home in the right position the DriveGUI Software should be started.
Jog (in DriveGUI or Khan SW) with drum in the correct position (Centering Bolt/Finger should
fit in the bolt hole). And save the Home position and press the following button (yellow marked).

1o Untitled - DriveGUI =
File | Edit | Communication Drive Tools  Wiew Halp
D E| & BEER X o &) EHdpr) k2 B | W lE| @ FioDis| B & A5 4 OPMODE [0 Digha Velociy v|
= 18 DRIVED .
ok Setup Wizard Homing
B3 Motion Service }
O Satus Errors [ Wamings) Haaning
z Mlonitor
Y Hioming | 0 Set Home Reference immedialely v| [ st | [ swp

'JC‘.. flotion Tasks

i B Oscil Homing Speed Acc. Ramp
sCilioscope .
i 160 g
ﬁ Eade Plat deg /min miz-»v_cmd
B} Terminal Direction of Mation Dec. Ramp
4y Auto-Tuning negative v [5000 | ms>v_cme
2 EtherCAT
o[ SD-Card Offset
CH L
Auito-home on Enable
0 mever W |
Zeto-Pulse Souice

T Zeto-crozsing multituin [abs. per rev.) v |

Auitomatic Followirg Motion Task atfer Homing
[0 = rene)

1} - Statt orvthefly

To prevent that the drum rotation will lose its home position after a power off, disable the drive
and type the “HSAVE” string in the terminal. Enable the drive again and save it to the Flash

Memory.
Ik Untitled - DriveGUI |=]¢
Fle Edit Commurscstion Drive Took  View Hilp
D& W B X o 8 Dreprn? >+ 0BR 0F | Fmjdh MY & OPWODE [0 DigtVlocty
= B DRIVEO
-l Setup Wi Terminal

B Motion Serdce

ﬂ Stabus {Errors f 'Wamangsh "
ol Mamatar -
B3 Homang

ll.‘t1 Moatsan Taki
B Solloicops
BS Bode Plot
) Terminal

¢ Lugto-Taning
s EherCAT

B D-Card

I Comnand lHS.A‘ﬂ
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4.5 The DSF Rotation Homing Position
StartUp " Homing DSF Homing Homing DSF
> Xenus Drives>> LI >> Height >> Drum >> Rotation >

After the homing procedure, the Centering Bolt (Flip Finger) fits into the guiding pin and has
the position 0°.

r NNRCNANANANANRRNN
I LIPS A
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4.5.1 Flip Rotation Homing routine

Do the Homing the same way you did on the Flip Height drive. Important: before homing: set
Position Wrap to “0 counts”. After homing routine, set the Position Wrap to the old value
(196608 counts).

= Open P-Loop

i 1
&} Position Loop L3 [ =
Trajectory Values | Position Loop Values |
Frofile Accaieration
AT
Profile YVeloei ,—|
e L gl
+!!I Commanded
I/ N = \ielocity
I i Multiplier
L
Limited Posdion
Actug Poeition
Pp: 1000 Fi o AR o Gains Multisiier: 1 |
Pi Drain: 0 i |
1W00% Vif = 16384
Fd: 1]
[7] Enaie PID
Folawing Emor Tracking PosiHnn Wirap
Feult: 65535 | courts Windan: 16384 | counts
warning: 32758 | ounts i 10| ms
|| Disable Faut
| Cloge
IFUsiDon Wrag . g
Mntor Postion Wrap: @m
1revalubion of e motor & Tounts.
Luad Position Wra: m
Load postioning rat confidne
[ok | [ cancl || Fep |
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4.6 Flip Supervision

4.6.1 Introduction

There are two different kind of laser sensors mounted at the lower chamber viewport. The tool
Supervision is a slit laser and the Segment Supervision is a point laser. If the door is open,
lasers must be off

Tool Supervis.

4.6.2 Teaching the lasers

Within 5 minutes after power-up, the button may be used to teach a new range. After finishing
a teach procedure, the 5 minutes starts again. After 5 minutes the sensor does not respond to
pressing the button. Seven steps to teaching a new measuring range:

1. Press (and hold) the button. The red LED will turn on, if the sensor can be taught.

2. Hold down the button for 5 more sec. The LED will start to blink.

3. Release the button.

4. Place a target at the first new position of the measuring range. This is the position that will
later produce 0V.

5. Briefly press the button again. The LED will stop blinking and will stay on for about 3 sec to
indicate that the first position has been stored. Then the LED will blink again.

6. Now place the target at the second position (the other end of the new range), which will
produce 10V.

7. Briefly press the button again. The LED will stop blinking and will stay on for about 3 sec to
indicate that the second position has been stored. The LED will then turn off and blink once
more. Now the sensor is ready to measure.

The new, smaller operating range is now set. The red LED now indicates whether an object is
within the new range (LED OFF) or not (LED ON). If one of the new border of the range was
outside the standard range or the two positions were too close to each other, then the new
settings are not valid. The Sensor will respond with an extended blinking at the end of the
teach procedure. The previous settings are still valid and the new settings are lost.
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Segments

Aim laser point to the lower left corner of the thick part of the Adapter Plate Bottom
(see red arrows in picture below)

10V

I\
The aligned Segment Position will be around 5V (Khan Analog Input: ~500)

28/41 20.12.2017



Service Manual MSP DSF

evatec

process systems

Tool
Aim laser line to the left hook of the Centering Bolt (Flip Finger)
(see red mark in picture below)

So the Tool is fine from 0-5V (Khan Analog Input: 0-500). If the Value is higher than 500, the
tool is may be broken.
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4.6.3 Khan Configuration

The values must be verified during cycle tests. Insert the same values for front and backside.
x

System Configuration
Wiew Extras Device Update Help

B':M e s Q] Drum Segment Flip @
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=S Magnetrons
i Cathodes Active [ Harne Offset IU

=S H wtal Mumber Of Segments |22—Segment 'l
w1 Hkal Pre Pracess Che

[ = Process
‘ Cleaning Start Pressure

Unused Segments In Process

Drurn Segment Flip
i Life

( Turn Segment
i Extended Module

[ Supervision Segment —Supervision Tool

Toal Min IU
Tool Max ISDD

Segrnent Front Min

El- Heaker Segment Front Max
Controller Correction Segrnent Back Min
- TonfTad
€™ Rokation Segment Back Max 500
@ Shutter
Et- @ ‘Water Control
@ Supervisian
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,}E‘b Evaporation
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Default

4.6.4 Supervision flip sequence

‘ Segment Supervis.
<

OQ‘F 5 — Segment Turn (180° ) S & &\oc*.
Tool Supervis ‘5‘@9 o‘:"ﬁ q;\cf‘
%, T S &S
%/oo @/@6’@ ¢ > | >’ |
'f-é%_[ Sor
(o) Aﬂerturr]

2 — Move lift -> bayonet lock

.
1 —Move ST to home pos.,

move drum to active segment

Move lift -> Wait - 9

A «Wait Position»
Lift: -8mm
Segm. Turn: 0°

Move to «park position» - 10 0 — move shutter, move lift to wait

«Park Position»

Lift: -100mm
Segm. Turn: 0°
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4.6.5 Khan Supervision Chart
Add the Analog Inputs in a Chart for the DSF Supervision.

Example
Check schematics for the right Analog Input on page 370.

DSF Supervision Segment DSF Supervision Tool
Ne "« = < | N n o~ o~ |
= = =9 = I 5 = = = I
| RE 89 BN Rz | ' B RF R~ 8z |
§|m¢m+--‘.mm | Elm —_— Tt - — |
| 021022023024 | 12013014
R o (ol ol daall I e T ol

Go to Menu > Display > Chart x and add the Analog Inputs.

[EMenu 2:SupVision Historical File | EsT)|
Name Sup¥ision Hist. Display No =
Time scale Time -
Time 100 [s]
Element Dew. Text Min. Max. Color Save
Analog Input -] e |Finger 0.0 {1000 Blue - Yes ~
Analog Input ~ [10 [Seament Jo.o [1000 Red =~ Yes |

After a Flip cycle the Supervision chart should look like this:

FiDig. Input 1
| S— )

Brressure
can] i = T 1, v ‘Wait position
AR S CTEA Y

S A J. ock position
== M 1 Mt T A 7 st I O
| ! 3

Flip position

80 100 120 140 16 180 200 210 240
Start flip 1 Start flip 2 Start flip 3 Start flip 4

4.6.6 Flip Supervision Maintenance

The laser sensors of the Flip Supervision need to have clear sight into the chamber, onto the
drum segments and the Centering Bolt (Flip Finger). A dirty or coated view port may lead to
failure of the supervision function and thus to unnecessary errors or worst case to damage.
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4.7 Process

In order to activate the Flip mechanism for production the recipe has to be changed. In the
Pretreatment module in the submenu “NEXT” the tick for flipping needs to be activated. If the
process starts it will automatically flip all segments before the coating happens. To start a
double sided coating an additional program “PMT” has to be used. It can be opened in the
Element->DSF screen. An important detail for processing is the fact that the backside will be
coated first.

Flip only SOME segments:
«1,2,7-22»
or
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4.7.1 PMT

Service Manual MSP DSF

Open Process Management Tool from KHAN server desktop (lcon), via «Alt-Tab», or via
KHAN -> Element -> DSF -> PMT Button

1 — Establish Connection (if not connected)

2 — Process wind

ow

3 — Update Recipe List

4 — Chose two recipes

5 — check that sequence (A- / B-side) is correct

6 — Add Meta-data (Operator / Batch ID / comments
-> recommended to indicate Segment front / back side)

7 — Start «Two sided process»

2

Process Management Tool

(=T

Process Management T ocf:l
or

KHAN

2017-08-17 09:37:45 9

Connection Process Configuration ‘ About
Controls Redpes 1 Metadata Process
Update Recipe List Avalable Recipes 6o 1 Operator : |teand
Add Recipe Recipe A ~ ' Metadata Recipe Flip_Recipe C
Recipe B 1
Remove Recipe Flip_Recipe C . BakchID: {
L |Flip_Recipe D r
P-eone ! Comment 1 : |batch 2
- ! Comment 2 : | WG side 2
7 [ Start Two Sided Process 1 : =
2 « Comment 3 : |Segment back
Retry 1 2
= Comment 4 :
B . 1
H0p T ded Process ; Metadata Recipe Flip_Recipe C
- BatchID:| |
1
= Comment 1 : |batch 1
| ————
= Comment 2 : |WG side 2
Current Recipes zj2

Process State : |Idle

Segment back-side ‘F||p7RecipeC
Segment front side [Flip_Recipe C

|

1
i Comment 3 : |Segment front
i Comment 4 :

Segment back side

Segment front side
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4.8 Run preparation

To ensure that the system is ready to run the flipping some steps are needed to check.
Before running a two sided process, make sure the segments can rotate.

With a feeler gauge, L)
check the minimum gaps.

Before running any process, make sure there is enough space for the shutter.

> 5mm at
top of drum

> 5mm between
pins / shutter on
BOTH sides of
segments
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Service Manual MSP DSF

With the Segment Turning Tool, check that the segments can turn without any collisions.

Gap points to
drum center

Put tool into hole,
lift up locking bolt

Turn segment
to «right»

Stop segment and
pull down to lock
segment

«Wiggle test»
to make sure,
segment is locked
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5 Troubleshooting
5.1 The “Circle of Flip”

Service Manual MSP DSF

The «Circle of Flip» starts at «Park Position». When a complete drum gets flipped, the system
first goes to «Wait Position» and then runs through the cycle (steps 1 — 9) for each segment.
After the last segment, the system will go back to «Park position».

The three shells of the “Circle of Flip” show, what operations are safe or critical to do:

e Vent and open chamber = ONLY in «park position»
e On outer shell (Step 0 — 2; 9-10): Safe to move lift DOWN (negative direction)

e On middle shell (Step 3-4; 6-8): DANGER ZONE! Only limited lift / segment turn movement

allowed

e Oninner shell (Step 5): Safe to rotate segment

For actual settings, see
«system configuration»

- Process =2 Drum Seg.F.
- Lift
- Turn Segment

Lift: -100mm
Segm. Turn: 0°

10

Fast «Wait»
(-8 mm)

Slow «Bay. Lock»
(+16mm)

(+16mm)

Slow
«Seg. Unlocked»
(+28mm)

(+28mm)

Slow «Seg. Locked»
(+14mm)

Slow «Bay.
Released»
(+15mm)

(+15mm)

Slow «Wait»
(-8 mm)

Fast «Park»
(-100mm)

(0°)
Absolute «home» (0° )
(0° )
Absolute

«Bayonet lock»
(about 60° )

(about 60° )

Absolute
«Turn + Bayonet lock»
(about 240° )

(about 240° )
(about 240° )

Absolute «Turn» (180° )

(180° )

Absolute «home» (0° )
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5.2 Failure Recovery

5.2.1 General fail
1. Find current status in “The Circle of Flip” = Visual check in chamber / DSF element values

2. Finish “the Circle of Flip” for active segment
3. Go to “Park Position”
4. Hit “Retry” = Khan will automatically retry the pretreatment step and continue with NEXT

segment

5.2.2 “Tool Supervision” fail
1. Visually check if tool is still ok (both hooks are there)

2. If yes: “DSF Element > Continue”
If no: move DSF to “Park position”, vent chamber, check all segments, replace Centering

Bolt (Flip Finger), pump and “retry” > KHAN will automatically resume flipping NEXT
segment

5.2.3 Recovery — Example

Drum Segment m

— Lift - Automated Handling - State
| Off Slow | Fast | | j 28.0 [mm] Init | Check Segment after flip (wait
for user input)

- Segment Turn | | step Sequence

[Relative -] [Left =] | Move | I- =] 2280 | 11 — T . Active Seg.
—lm St Pending Seg.[3,9,10,11,12,13, ...

[ Prum 1 || Cycle Test

Left | [ om Right [ [0 2 [rpm]
|Relative -| [shortest -] Move I 0.00 114.55 | [7] SHNIE | Cycle
Move To Segment | N/& 8 Stop |

PRO : -I- 17:30:59 18-SEP-17 DSF Segment & not in position after flip

Example: Alarm «<DSF Segment 8 not in position after flip»
1. Find current status in «Circle of Flip»
- Visual check in chamber / DSF element values: 28mm /
240°=> after

2. If segment position is ok, then hit «Continue»
If segment position is not ok, then hit «Stop»,
Finish «Circle of Flip» for active segment [ Active segment = 8

3. Go to «Park Position»
4. Hit «<RETRY»
- KHAN will automatically retry the pre-treatment step and

continue with NEXT segment,
i.e. segment 9
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5.3 Test Functions

Service Manual MSP DSF

FMT Element |[ESC]|

[FiMen Drum Segment Flip
r Lift
IT Slow | Fast | ,m ,m‘ [mm]
~ Segment Turn
|Relative -| |Left =] | move | po [P0 |1

— Drum

et | [ off

|Relative +| |Shortest ~|

Move To Segment |

Right | [0 0 [rpm]
Move |[o00 |00 |11
NA | [0

r Automated Handling

Init

[] step Sequence

Turn Segments |
Cycle Test |

Continue |

Stop |

— State
Idle

Active Seg. |:|
Pending Seg.l:l
Flipped Seg. I:l
O —

Init the handling system | |

Further functions:

Init: Initiate drives (no movement involved) - idle state

Step sequence (Check box): The next sequence will wait after every

confirmation «Continue» (debug mode)

Turn Segments: Automatically flip defined segments («1,2 or 7-22»)

Cycle Test: Run defined number of complete drum flips

step and wait for

Move to Segment: Rotate drum («right move») to position the selected segment ready for

flipping
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5.4 Xenus Drive Current logging

5.4.1 Configuration

Service Manual MSP DSF

The data are recorded via trace logging. For recording, no special tools are necessary than

the usual one installed with the Khan setup.

5.4.2 Khan

In Khan, label handling must be activated during data logging.

F10 - Configuration - Software Configuration - Logging

_ Logging

Logging Data Logging ]Log Type |

Label Active
wtal [T

IonSource

‘WaterCtrl

-
-
HyPump [
2

Handling

Screenshot Datenlogging-Konfiguration

5.4.3 Data Analysis (LogGatherer)

The data is stored in the folder C: \ Trace \ Data. Either they can be copied manually from the
system or with the LogGatherer tool. Important when using the LogGatherer is that the data

logs are selected (see screenshot).

Report | Save ‘ Close ‘

Gather Log Files - Version 1.8.8.0 - --- [
Start Date: End Date:
< Marzeol7 > < MErza0ir > ALSys Log Files
Mo Di Mi Do Fr 53 3o Mo Di Mi Do Fr Sa So KHAN Log Files
2728 1 2 34 5 27 20 KHah User Logs
[e]7 g Bugreports
KHAN Conf Files
1 2 12 KHAN State Files
3 4506 7 8 8 345 6 78 4 KHAN Alarm List
Skart Time: End Time: GEM Log Fils
00:00:00 - |emsase =l GEM Config Files
Trace Log Files
Event Logs
Graphics
Error List
EEC Logs
GSMBEMSys Misc
GSMBEMSys Logs
QCM Logs
Save In: Optional;
‘C:\Trace\Gathered Logs J ¥ Process Statistics

The data is stored in a file with the extension .dat. The file size is limited, there may be several
files per day. The file stores the values for each variable name. Now the .dat format is useless
for analyzing and evaluating, so this format can be converted to .csv.
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5.4.4 Convert to a .csv file

Using the Trace Analyzer tool, a .dat file can be converted to a .csv file. This means that all
Excel tools are available for analysis and evaluation.

In order for the conversion to be made, the Trace Analyzer tool must be installed. This can be
done from the Trace Analyzer using the menu item "Convert dat File To csv".

;'T.‘j Trace Analyzer
File  Live Wiew Options  Help

Trace Configuration..,

Convert dat File To csw.,.

Log Gatherer..,
Extractar...

Map File Analyzer..,
SECS Log Converter.
Extract Message Data..,

The operation of the conversion tool is self-explanatory.

ﬁ Convert dat Hle_ Elﬂu

Input File:
Ci\TraceldatalkHaN_Data_20170215.dat E

Qukput File:
Ci\TraceldataikHAN_Data_20170215_converted.csv E]

Converk ] ’ Close

In the converted .csv file there is one column for each variable, with the time stamp on the

left and the value on the right.
Data_ 20170221 conwerted.csw -
|
tandard - ﬁ Standard Gut Meutral Schlecht

08 - o 00 | G0 4% Bedingte Als Tabelle |Ausgahe ||Berechnung ||Eingabe | Erkidrender ...
’ “" | Formatierung = formatieren =

Zahl Ta | Formatvorlagen
J ok L v N | o

DsfLiftCtrl #1 Current [&] DsfSegmentTurn #2 Current  [A]

16:25:00.667 0.03 16:25:11.016 0.33
16:25:00.698 014 16:25:11.062 0.19
16:25:00,735 0.15 16:25:11,137 0.37
16:25:00,777 0.1 1e:25:11,182 -0.17
16:25:00.817 0.07 16:25:11.230 -0.04
16:25:00.850 0,12 16:25:11. 265 0.34
16:25:00,904 0.08 16:25:11,324 0.32
16:25:00,938 0.11 16:25:11,379 -0.04
16:25:00.969 0.11 16:25:11. 424 0.04
16:25:01.014 0.1 16:25:11. 481 0.27
1£-98: 01 NAE ana TE:96:11 527 29
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5.5 Error List

DSF Alarms
DSF
DVSF
DSF
DSF

DSF
DSF
DSF
DSF

Caontraoller Lift
Cantraller Segment Turn
Contraller Drum

Position Timeout

Chamber nat closed

Irvalid Lift Position

Invalid Shutter Position
Invalid Segment Turn Paosition
Invalid Drum Position

Pressure too high

Tool not in pasition

Segment not in pasition befare flip

Segment not in position after flip

Mo used segment available

Service Manual MSP DSF

The lift controller has an error during positioning. See its error message for maore details.
The zegment turn controller has an error during positioning. See its error message for mare details.
The drum controller has an error during postioning. See #s error message for more details.

The general position timeout, I a contreller {lift, turn segment, drum) does nat reach its defined neminal position within a predefined time
this error ocours, There must be samething wrong either with the controller or with the mechamnical parts.

Chamber is not closed when a DSF sequence starts.

During the flip sequence the position check of the lift failed. Check its mechanical position.

During the flip sequence the position check of the shutter failed. Check its mechanical position.
During the flip sequence the position check of the turn segment failed. Check its mechanical position.
During the flip sequence the position check of the drum failed, Check its mechanical positicn,

There is a minimum pressure configured before the flip sequence can start, This minimum pressure is not reached within the predefines
timeout. Check the chamber for leaks.

The tool check failed. The read value from the supervision sensor is out of the configured window. Check the tocl and may continue the flip
sequence with the button Continue.

The segment supervision check failed. The read value from the supervision sensor is out of the configured window. Check the segment for
mechanical failure,

The segment supervision check failed. The read value from the supervizion sensar is out of the configured window. Check the segment far
mechanical failure,

The choosan segments for flip are all configured as unused segments, Check configuration and the choosen segmants,
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