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1 Laser description

Figure 1: Classic 514

The “Classic 514" laser system is our new Classic variant as a diode laser which super-
sedes the established KTP-laser “Classic”.

The Classic 514 has many benefits compared to the standard Classic. As a diode laser
system it has less components which can cause problems and is easier to maintain and re-
pair.
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1.1 The device in general

The Classic Laser has to be adapted to a slit lamp. Be careful, the accessories of the vari-
ants differ, e.g. the power supply is mounted at the table or not.

Figure 2: Laser system with power supply and tethered foot switch
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Rear view of the device — connector block

Laser STOP knob

On-/Off-switch
Actually not in use

Connection port external
warning light

onnection port eye protection
filter

Connection port door-interlock

onnection port for foot switch
or manual trigger

Connection port power supply:

PS01010

Figure 3: Rear sight of the laser — connector block

Port Purpose / part to connect Comment

green Not in use -

Potential-free output, max. 24 V, connect no
line-operated device

If no door interlock mechanism is used, the
red Door-Interlock delivered interlock connector has to be
plugged to close the interlock chain.

orange Warning light

blue Appropriate foot switch The tethered foot switch is connected here

yellow /

Port to connect the power supply PS01010 24 volt, DC
power supply

Here you can connect the service-adapter to

RIS Service port connect via RS232 the service interface
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Labelling of the device

'Warning label laser aperture
and Laser-STOP note

. mmr
WOLID AV ge— -
— - .

Warning
label

Modificati '
Type label OIALC(; o Power supply Label
label plug coding

Figure 4. Label situation on the device
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Type label
(rear)

Al
51X [RIC€os

e=mail: info@arclaser.de

Made in Germany

Laser: Classic
Diode 514nm 2W
i =24
W: 120
SN: XXXXXX |

e

' Bessemerstr.14, 90411 Niimberg :
Tol: +49 - 911 /21779 - 0 Fax

26
—@®

Modification label

Power suppl
‘ ARC. + )_
PS01010 y

®0 006

Manufacturer

Date of manufacture
Serial Nr.

See Manual

® No disposal in
domestic waste

® Applied Part: Type B

Figure 5: Type label and modification label
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| | |

Packaging of Classic 514 for transport
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1.2 Service and maintenance

Safety-related check (SRC = German STK)

Required tools to service Classic 514
» Service-PC with HyperTerminal
» Classic service cable (please refer 6.1 Cable overview)
* RS232 cable (please refer 6.1 Cable overview)
* Laser Power meter
» Foot switch or manual trigger
» Safety goggles
» diverse Allen screwdrivers
» tweezers (curved), better when plastic
» very small screwdriver
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Service interface

» At the rear side of the housing you find the service port

* Plug in the Classic service adapter cable KB04022 which converts the round plug of
the Classic to standard RS232 connector in the dedicated port (shown in Figure 6).

» Via the A.R.C. service cable (KB01005, two RS232 plugs) you can connect the laser
device to your PC (maybe you need a further adapter as RS232 to USB converter
cable EL01368)

KB04022

MODIFIKATION - see manual'

- Service port

! 514nm 2W

Figure 6: Service interface
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» For service menu you need a terminal program as HyperTerminal by Windows (seri-
al interface).

* Adjust the HyperTerminal settings:
o COM-Connection
o 9600 Bits per second

o 8 data bits
© no parity
o 1 stop bit

o no flow control
o Terminal keys
o ANSI-Emulation

Eigenschaften von ARC ? >
Bits pro Sekunde: | 9600 ~ Connect To  Settings
Function, amow, and ctril keys act as
(@) Teminal keys () Windows keys
Datenbits: |8 e
Backspace key sends
- (@) Ciri+H ) Del () Ctd=H, Space, Cti=H
Paritat: | Keine o
Emulation:
AMSI - Teminal Setup...
Stoppbits: | 1 -
Telnet terminal 1D: [ANSI
Flusssteuerung: | Keine L Backscroll buffer lines: |5I}D =
[] Play sound when connecting or disconnecting
Standard wiederherstellen Input Translation. .. ASCI Setup ..
Abbrechen bemehmen Abbrechen
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2 Software

2.1 General

The Classic 514 software is divided in four components. In the following the main func-
tions of these SW-programs are described:

I1C08407 “"Main CPU Classic 514"

* Performance of System-Check

* Sensor control and monitoring (Diode temperature, voltage monitoring, temperat-
ure and humidity total device)

* Evaluation of the shot trigger signal

» Service mode control

* Check of chip-combination

» Administration of user settings

» Output of laser parameters for display

1C08402 “ Safety CPU”

» Enabling laser driver

* Release of Interlock-chain

* Monitoring Safety-Shutter

* Monitoring eye protection filter

I1C09801 “"Temperature Control”

» Sensor control and monitoring of laser diode temperature (+10 to +45°C)
» Controlling and monitoring of fan function and heat sink (+25 to +35°C)
» Temperature control of laser diode (+15 to +35°C)

* Release the Interlock-chain

Classic_514 SManual_V1.0_en
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I1C07704 " Display for Classic 514"

User Interface

» Graphical user interface (output of text, units, icons and animations)

Chip combination

The so called chip combination is the tested and released combination of the four SW-pro-

grams (with version and date).

At the moment of the creation of this service manual chip combination V1.0 was actual:

1C07704 V1.0 11.07.2017
1C08402 V1.0 27.02.2008
1C08407 Vi1 11.07.2017
1C09801 V1.6X 22.01.2010
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2.2

Programming

Opening of the housing

See chapter: Disassembling of Classic 514 - Opening of the housing

(4. How to service Classic 514...; 4.2 Exchange; Disassembling of Classic 514 -
Opening of the housing on page 37)

Hardware settings

plug in USB-cable into USB debug adapter (1)

connect the adapter to your computer (2)

connect the adapter with the programming adapter (3)

connect the service adapter with the correct micro match plug on PL11084 /
PL11077 / PL11098 in the inside of the device (4)

remove the door interlock connector

ensure that all flat ribbon cables, which connect rear panel with the front, are
plugged and turn the device on

1C08407

Use the specified adapter and connect your PC with the correct port on PL11084 (compare
Figure 7 and Figure 8).

a BRI 4

——I=| USB | /"\ adapter

| — | cable |\
‘ KB04038
OE " - e &

s
debug adapter

Figure 7: Connection line to PL11084
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Figure 8: Connection port to program 1C08407

1C08402

Use the specified adapter and connect your PC with the correct port on PL11084 (compare

Figure 7 and Figure 9).

Figure 9: Connection port to program 1C08402
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1C07704

Use the specified adapter and connect your PC with the correct port on PL11077 (compare
Figure 10 and Figure 11).

k""---___---""/

| UsB adapter
Lcable KB04038
..,ﬁ’a

B

m
debug adapter

Figure 10: Connection line to PL11077

[PL11077] Y

.......

Figure 11: Connection port to program IC07704
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1C09801

Use the specified adapter and connect your PC with the correct port on PL11098 (compare
Figure 12 and Figure 13).

ZEH] 4

| USB
| cable

Figure 13: Connection port to program IC09801
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PC settings — How to install new software version of 1C08407

If not done before download the software: flash programming utility silicon labs from
the website www.silabs.com.
Link: http://www.silabs.comy/products/mcu/Pages/8-bit-microcontroller-software.aspx

Main program — data transfer:

At PC open the program ,,FLASH Programming Utility"

Start the laser (green operation LED starts blinking, after some time the display
lights up)

Switch to the tab "Connect/Disconnect”

Adjust the debug interface on "JTAG”

Then switch to tab “"Flash Erase” and

Silicon Laboratories Flash Utility

Connect/Disconnect ] Sownlngd Hex File/Go/Stop ] Get Memory ]

Set Memory ! 4 Plash Erass ’ l Multi-device JTAG Programming
I Disable Dialogs on FLASH Erase f Erase Code Space ’

MNote: Ensure that the comect debug interface and adapter
selections have been made on the Connect/Disconnect tab
prior to executing the erase.

Press “Erase Code Space” - maybe an error message appears, please retry to
erase the code (a second try is often necessary and normal) — you will be informed
about the success

o If it doesn't function please check the complete connection (compare Figure 8)

and if the device is on
o Note: After switching on the laser you should await the light up of the display to

start the programming

Switch to tab ,,Connect/Disconnect"

Check if , JTAG" is adjusted

It should be chosen “"USB Debug Adapter”

Connect via pressing the appropriate button: “Connect”

Classic_514 SManual_V1.0_en
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- e -
Silicon Laboratories Flash Utility s e [ —.I.i]

nnect,fDiso |

—Debug Interface

Flash Erase I Multi-device JTAG Programming
Download Hex File/Go/Stop I Get Memory

— Debug Adapter

" EC2 Serial Adapter

COM Port: |COM1 vl
Baud Rate: |1152DD vl

* USE Debug Adapter>
vy — /

AU

s 004BDEBDE -

[~ Powertarget after disconnect
Mote: Toolstick devices do not
support the power option.

Enumerate USB |

Programming DLL Version:

EC2 Serial Adapter Fimware Version:
USB Debug Adapter Firmware Version:
USBHID.DLL Version

Device Mame:

I Disable Dialogs on Connect and Disconnect /@

4.30.00

—
—

19.1.0

Abbrechen

* Switch to tab "Download Hex File/Go/Stop”
» Via the "Browse”-button load the appropriate file:

1C08407

» Please check to browse the actual data from the actual chip version
» Check also if the other SW-programs of Classic 514 have also to be updated —

otherwise a chip combination error maybe occur (F49)
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- - 5
Silicon Laboratories Flash Utility . =
Set Memory ] HH& JTAG Programming ]

Connect/Disconnect { owrload Hex File/Go/Stor~J) l Get Memaory ]

|

Download Filename

¢ Dowrload
“\LP_DATEN'PL21113\Chip Kombinz Browse_—+ ) v

Verify Download

e

i [~ Wisable Dialogs on Download
¥ | sz all Code Space before download

I+ | Bck Code Spacs after download

I Abbrechen

» Place a tick at “Erase all Code Space before download” and “"Lock Code
Space after download”

* Now start the download by pressing the button "Download”

» After ended process a message therefore appears which can be confirmed

» Switch again to tab “Connect/Disconnect”
« Disconnect via the button ,, Disconnect™

Finish the programming and document it:
» If you have the device documents in physically form by hand you have to note your
done software update in the appropriate documents
o testing protocol board PL11084 (protocol 055)
o if the update is part of a modification and everything is done:
=  modification form
= mark the modification label
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» Fill out the service documents

PC settings — How to install new software version of 1C08402

If not done before download the software: flash programming utility silicon labs from
the website www.silabs.com.
Link: http://www.silabs.comy/products/mcu/Pages/8-bit-microcontroller-software.aspx

afeg program — data transfer:
Be sure your debug adapter is plugged at the correct position!
» At PC open the program ,FLASH Programming Utility"
» Start the laser (green operation LED starts blinking, after some time the display
lights up)
* You can follow the update instructions of IC08407 but you have to adjust

“C2" at the tab “"Connect/Disconnect”!
» At browsing the software be sure to load 1C08402

' Silicon Laboratories Flash Utility e
Set Memory ] Flash Erase Multi-device JTAG Programming ]
Connect/Disconnect l Download Hex File/Go/Stop Get Memory ]

Debug Interface

" JTAG
Debug Adapter
" EC2 Seral Adapter {* UUSE Debug Adapter
Adapter
COMPot:  [COMT e [ecanosenere ~
. o [~ Power target after disconnect
Baud Rate: 5
! = |[mEEL Note: Toolstick devices do not

support the power option.

Enumerate USB |

I Disable Diglogs on Connect and Disconnect Connect
Programming DLL Version: 43000

EC2 Serial Adapter Fimware Version:
USE Debug Adapter Fimmware Version:
USBHID DLL Version 1810
Device Name:
Abbrechen
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PC settings - How to install new software version of 1IC07704

If not done before download the software: iLCD Manager XE of the company demmel
products from the website www.demmel.com.
Link: http.//www.demmel.com/de/service/downloads. html

Display interface program — data transfer:

Bt | iLCOManagerXE

* At PC open the program “iLCD = °
Manager XE* — Program opens | = & : o = o1 =
see picture at the right P o

 Start the laser (green operation -
LED starts blinking, after some
time the display lights up)

* Then open the software via
o File
o Open
o appropriate storage location
o 1C07704_V1.0.lcdp-flash

* Then the file is loaded and all of
the different segments of the
software are shown (compare figure below)

m| EHEmE 1C07704_V1_0-- iLCD Manager XE — o =
Graphics | Fomts  Macos  Messages Java sl s Deviee @
Rem: -
A 5 160 % Cument graphic s pot

e s
IE—
N4 TR -
-l 3| [ElDisable | [ Transpareney ~ | Animate |[E] Outline
Proy

8 OPC3080 235,33 kByte (1%)
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» Switch to “Device”

E E 1CO7704_V1_0 -- iLCD Manager XE _ O X
Graphics Fonts Macros Messages Java Settings Device e
@ UsB No USB devices found - | = = = 0
D! : ] [ =u = J&] SysSave [Z)load |5 Mode - -
E () Ethernet D‘E_ & J@ d - OEF'I
Run ) Serial M sices Properties Test Read Write e a| 1252 (ANSI- Lateinisch I) e FEd=
Simulztar Port Selection USE and Ethernet iLCD Panel Project Commands Documentation &
control Seauences - X S
Click on the item to insert sequence ~ En D B P @& F-| M-
<CID= A  Commands to iLCD 4 Erase [T Hex
\i Introduee Tl 2
I AR AR AR AR AR R AR R AR R AR AR AR AR R AR AR AR AR AR AR AR AR AR AR AR RRR IR ARARARERARAAAAS
Null Byte 3 Welcome to iLCD Manager XE!
\O .
5 g sequence to your 1LCD panel by pressing [Ctrl+Enter]
Decimal Byte & 0 send only the col B, i
e ples 7 nds via the Farameter Completion feature [
[ any command will show & brief command des
Decimal Byte 5
A prl 10
11 T 1 I
. Decimal Word 1z . }
13
14
\L Decwma\Longr 15 |\iDE { Erase screen }
. N 16 [\iCA\L 2
17 [NCEAL
\x Hex Byte L 18 NICT\x83%DONDO_{ Horizontal & vertical center following text } Y
=3 Response from iLCD 0 Erase [FFl Hex |1
Hex Word
N value
Colorvalue
M.
File Path
\E. .
Item Name
\m Chmrir raamrar bvirar 2
8 DPC3090 235,33 kByte (1%)

Finish the programming and document it:
« If you have the device documents in physically form by hand you have to note your

done software update in the appropriate documents
o testing protocol board PL11077

o if the update is part of a modification and everything is done:
= modification form
= mark the modification label
» Fill out the service documents
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LASER

—
E PICKit 3 Programmer - BUR]SZZT“ E;g
—

File DeviceFamily Programmer Tools View Help

PC settings - How to install new

Device PICIEF747 9FF 0043

software version of IC09801

Checksum:  2A42

To program IC09801 you need the Microchip PICKit 3 | rewscomeea o-sumiszerses K8\ MicRockP

and its programming software. B ZEE
e
Program Memory

Source: [Hone (Empty/Erased)
H 1 000 IFEE 3JFEF JEEF 3FEF 3FFE 3FFE 3FFF 3FFF »

° Connect the PICkIt Vla J Pl Of PL1 1098 and Stal’t o8 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF

a1o0 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF

the |aser oie 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
020 3FEF 3FEF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF

028 3FFF 3FEF 3FEF 3FEF 3FFF 3FFF 3FFF 3FFF

030 3FEF 3FEF 3FEF 3FEF 3FFF 3FFF 3FFF 3FFF

d Open the PICkit programmer 038 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF

010 3FFF  3FFF  SFFF  3FFF  3FFF  3FFF  3FFF  3FFF
048 3FFF  3FFF  SFFF  3FFF  3FFF  3FFF  3FFF  3FFF

» The micro processor should be detected automat- || | = = s o s o oo o

ically (Device, User Ids Checksum should get filled | souee
out) '

» Then open the software via ' PICkit" 3
° Open B

o appropriate storage location | o e

Checksum:  19A1

e} V 1 . 6 . heX Hexfile sucessfully imported_ @ MICROCHIP

o confirm via “open”

[T Check 48
| i rti P Blnk Creck woR
® he successful Import IS shown via text messa‘f p.--m-_ 8
~

. . [HexOny  ~| Source: [GiVTEhex
» After that start the programming via the button =& = == = = w0 = w0 o -

008 0802 00AZ  01BR 1283  1ERC  284C  0BLA  0OCL

“Write” - FEEE R
+ The running process is shown via loading - FHEETE TR
+ [Itis finished after the message “Programming A
* Close the program, disconnect the |
PICkit and restart the laser when it starts

I 038 00AD 3006 0233 1D03 2843 300D 0241 1903
Successfu | V/4 ([ 050 oosa 0E21 ooes 0ERD DE20 o0o0g 1683 1286
with the new software you're finished

Pickit™ 3
Finish the programming and document it: e T = T

+ If you have the device documents in physically | gt .
form by hand you have to note your done | oo e

softwar_e update in the appropriate documents \;\— £ Microcse
o testing protocol board PL11098

H H H=] H Read Wite Vi Erase Blank Check: D%ZG[(R s
o if the update is part of a modification and (e Com ] (o] (e (o] E
Source: |G V1 6 hex

everything is done:

= modification form

= mark the modification label

= Fill out the service documents
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2.3 Service mode with HyperTerminal

The laser is equipped with a special service program. It allows to check a variety of elec-
tronic functions of the laser and to align the device. For the communication, you need a
terminal program, like HyperTerminal from Microsoft or similar free ones you can find in
the internet. Computer is needed as monitor and keyboard.

Attention:

All changes of any settings in the electronic can influence the function of the laser. Write
down all changes (old and new settings with date of change) to be able to recover old set-
tings in case of problems.

Required tools:
— computer with serial port
— or computer with available USB
(only with USB adapter cable art. no. KB01180)
— terminal program on the computer. DOS programs as well as HyperTerminal (standard

in most windows computers) are accepted.
— A.R.C. Laser RS232 cable (KB01005)
— service adapter cable (KB04022)

Connection

1. Connect the service adapter cable and set up HyperTerminal as described in 1 Laser
description, 1.2 Service and maintenance, Service interface on page 12.

When all settings are correct and laser device and PC are connected the system-check of
the device will be shown in HyperTerminal when it is started (see Figure 14).

Classic_514 SManual_V1.0_en

Revision: - A.R.C. Laser proprietary page 27 [/ 72



Service Manual Classic 514

wx Sustem-Check =x

BA) Internel Bus-Sustem DK
Externel Bus-System 0K
Init Display OK
91) EEProm Write AAH DK
EEProm Read RAAH OK
EEProm HWrite D5H OK
EEProm Read 55H OK
WDT Status »>@8HC = FFH 0K
EEProm User OK
02) Input Yoltage (> 18V) = 24 46V 0K
OV (+-0,10V) = 4.99Y OK
12y (+-0,50V) = 12.11V 0K
lemperature (>= 10 and <= &B) = 27.3° 0K
Air Humidity (< 75%) = 38% OK
Not-Rus OK
External IL-Loop
Safety CPU: ICBB#B2 V1.0 27.62.08
Safety CPU Loop OK
#3) Ready Key 0K
Poti Key OK
Kevboard 0K
04) Checksum Test OK
085) Footswitch first and second conn. OK
Footswitch first conn. OK
Footswitch second conn. OK
06) Test Safety Shutter
-Shutter-0Open 0K
-Shutter-Close 0K
Shutter-Open  OK
-Shutter-Close 0K
—-Shutter-Open 0K
Shutter-Close 0K
-Shutter-Open  OK
-Shutter-Close 0K
07) DACB/DACL ¢ 50mY = @.005Y 0K
DACA+1 to 3V+— 0.2V = 0. 3@2U UK
#8) Driver Enable OFF < 3.8V = @3y 0K
Driver Enable ON 10% +-1, 5U '89.99V 0K
Safety CPU OFF
Driver Voltage < 3.0V = 0@ 86Y 0K
Safety CPU ON

Driver Voltage lHU =10} = @5
Laser Enablﬂ OFF / Diod

3,256V OK
0K
p.199V 0K
P2 24,79/24,56/H35  P3 24,5472
Ok
0K

Shutter Clﬁa
-Shutter-
-Shutter-

Shutter-0Open

== System—Ready ==

Figure 14: Screen System-Start in HyperTerminal
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During the system-check many basic functions and device states are checked by the laser
itself — reading out the messages in system-check when an error occurs helps you to find
the cause!

Note: After position 0 of the system-check “Init Display OK” is shown and the display
lights up. This is normal!

General about the handling

In the different submenus big letters symbolize displayed parameters which can't directly
changed in Hyper Terminal, small letters symbolize parameters which can be adjusted. In
the upper part of the screen the explanation of the different letters is given and in the
lower part are, in a row, the different values of these parameters.

After selecting a parameter (with a small letter) you will see a star beside its value. Now
you can change it with the buttons <+> and <->.

— Back to previous menu without saving: <Esc>

— Show help with: <z>

— Save changes with: <x>

— Change step value inside parameter with: <1> to <4> (1:1; 2:10; 3:100; 4:250)
(step values may differ)
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Overview of the submenus

A.R.C Laser GmbH Classic 51&nm Lasersystem
(ICe8407 7/ V1.0 /7 11.07.2017)

Function submenues:

Safety functions
Control functions
I0 functions

LH functions

Laser power

Sustem

Calculate checksum
Restart Laser

Stop Laser Svstem

SN T O AW
=’ "’ ‘e e’ ' e " ‘e

Figure 15: Overview service menu: main menu

Info Safety CPU

s = LCD display
t=LCD info

LCD Info

A = Firmware
Version

B = Hardware
Version

C = Serial Number,|

|

a) System
— |0 = System info
1 = Supervisor
password
b) C.
l Lyl checksum
1) Safety functions 2) Control functions 3) 10 functions 4) LH functions 5) Laser power
A = Input voltage A = + Pulse key A = External key1 A = Opto-close position a = Laser enable c) Restart Laser
B =+5V B = - Pulse key B = External key2 B = Opto-open position b = Laser output >
C=+12V C =+ Hz key C = External key3 C = Fiber SW1 C = Diode voltage 0 = System info
D = Air humidity D =-Hz key D = External key4 D = Fiber SW2 D = Diode current P
E = Temperature E = + Aiming beam E = 1 Foot switch e = Aiming beam E = Percent feedback current d) Stop Laser 1= Software
F = Emergency stop F = - Aiming beam F = 2 Foot switch f = Min brightness f = Laser range adjustment Ls/System name / version /
switch G = Ready key g = Warning light g = Max brightness G = Temp. error date
G = External IL loop H = Encoder key h = Smoke evacuator h = SSH open/close H = Temp. state 2 = System type
H = Safety CPU loop i = LED ready | = RC signal i = SSH hold/function i = Peltier control 3 = S/N system
i = Safety CPU start j = LED fiber j=RC +12V j = SSH-(F)-steps J = P1 setpoint value 4 = Error clear
j = Laser driver k = LED green K = EPF signal k = SSH-(H)-steps K = Fiber 5 = User
K = Driver voltage | = LED yellow | = EPF open/close | = SSH test | = Fiber factor password
| = Info safety CPU m = LED red m = EPF hold/function m = Laser light test 6 = User display
M = Service cable n = Sound n = EPF-(F)-steps N = Percent feedback light mode
n = Safety CPU stop o = Loudness o = EPF-(H)-steps 7 = Humidity
p = Frequency p = EPF test sensor select
q = Housing fan  ——
R = Temperature

[

|

|

1

Filter test

f = Laser range

Figure 16: Overview service menu
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Revision: -

i = Peltier control

a = Laser (On/Off)
B = Diode voltage
C = Diode current
d = Select position
e = Steps

f= Watt
g=Temp.1

i = Peltier control

J = Temperature
error

K = Temperature
state

N = Measuring D2
p = Calculate laser
range

a = Info CPU version

b = Reset peltier control

c = Peltier 1 info

d = Peltier 2 info

e = Peltier 3 info

f = Peltier control off

1 = Peltier 1 setpoint value + 0,X
2 = Peltier 1 setpoint value -0,X
3 = Peltier 2 setpoint value + 0,X
4 = Peltier 2 setpoint value -0,X
5 = Peltier 3 setpoint value + 0,X
6 = Peltier 3 setpoint value -0,X
8 = Laser enable on

9 = Laser enable off

| = Adjustment
fiber factor

n = Laser light test

A = Max laser head
b = Factor value slit
lamp

C = Output power
slit lamp

a = Start test procedure
b = Laser output

C = Laser head

d = Time on duration

E = Time to zero

F = Last error number
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A.R.C. Error Code

The probably most important tool of this manual is the error list. For reasons of a fast ac-
cess it is attached at the end of the document, but it is not less important.

In this list the error numbers (error code) are assigned to the particular error source, a
short explanation and suggestions of possible activities to troubleshoot. Some of them are
further described below.
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3 Inner parts of Classic 514

3.1 Built-in circuit boards

“Uiring Diagram

|EE PL11169
unit Classic 514 l”””ﬁ

A.R.C. Laser GmbH

KBB1331 PL11@84

PL11081
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Hit
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Figure 17: Overview circuit boards

Inside the Classic 514 you'll find nine circuit boards:
* PL11077: Front board

» PL11078: Laser head board

e PL11081 as Z1: Classic driver

» PL11082: Classic I0-board

* PL11084 as Z1: Classic CPU-board

* PL11097 as Z1: Classic NTC adapter board

» PL11098: Classic peltier control board

» PL11168: Classic fiber switch and LED board

Classic_514 SManual_V1.0_en
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e PL11169: Humidity and temperature sensor

3.2 Overview main assemblies

Front panel
BG04051

Back panel
BG04003P

Figure 18: Laser device dismount in the two main assemblies front and

back panel
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Classic 514 LS04001P
BG04051 BG04003P Lastc04048 BG04008
Front Classic 514 Rear panel Foot switch
1 1 1 1 1 1
BG04045 BG04047 ME04332
Dust covering fiber Pre assembly laser T oitﬁhoggog R'\c/>1t§04l?n102b Covering foil rotary '\252?23'1
port STOP play ry pulse encoder
1 i
KB04004 KB04002
Cable harness fan/ Rotary pulse
loudspeaker encoder
BG04049 UG04026 UG04013 UG04030 UG04031
Pre assembly laser Laser head Light control aiming NTC diode module Assembly bandpass
head deflection mirror beam filter
I
{ 1 1 1 I I
BG04050 PL21078 PL21169

coupling

Pre assembly fiber

BG04025
Light control

BG04052
Shutter assembly

Laser head board
with aiming beam

Temperature and
humidity sensor

|
!

l l
UG04029 UG04005
Focal asphere Tiliting mirror

KB04039

Rotary magnet

ME04092
Shutter shaft

Figure 19: Tree diagram of several Classic 514 components

4

4.1

During normal operation

How to service Classic 514...

Check software version during normal operation

In normal operation mode of the Classic 514 you can check the actual installed SW-version

in the settings:

» Start the device and enter user-PW

» Switch from main menu to the settings display (compare Figure 20) via pressing the
two aiming beam buttons simultaneously (functions only in STANDBY-mode)

* Navigate via the aiming beam buttons to the info icon and confirm (pressing rotary

knob)

* No you can read out the installed SW-versions (compare Figure 21)

Classic_514 SManual_V1.0_en
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100 100 100 100

[ IEP=EE

Classic —# 5585
Info : F--

Type: 514nm

S/Nr.:  T02111

IC07704 fv1.0 £ 11.07.2017
1208402 f V1.0 f 27.02.2008

LASER IC08407 / V1.0 / 11.07.2017
1IC09801 f V1.6x 7 22.01.10
Test:
. Footswitch: /
1 - Fiber: --- -
Figure 20: Display mask M3 "Settings” Figure 21: Display mask M4 “Info”

» At the position “Info” the last occurred error is listed

» In this menu you can read out the installed software versions

» Under the point "Test” you can test the function of foot switch and fiber detection
o Foot switch: press the switch you will see FS1/FS2 on the display

o Fiber: the fiber monitoring is not active, because the fiber is not removable by
the end user
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Change user password

If the user has forgotten his entry password it is necessary to change it. For this you will
need the Master-Password.

» Start the device

* Enter the Master-PW: 1950

» Switch from main menu to the settings display (compare Figure 20) via pressing the
two aiming beam buttons simultaneously (functions only in STANDBY-mode)

* Navigate via the aiming beam buttons to the lock icon and confirm (pressing rotary
knob)

*  You will be redirected to a new mask on which the old user password has to be
entered — Master Password is also valid

* Then enter a new password (user should memorize it)

0000

Mew Passwiord:

0[1]2[3]4/5/6]7/8]9/=]

Figure 22: Display mask "Change
password”
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4.2 Exchange

Disassembling of Classic 514 - Opening of the housing

Be sure, that it is really necessary to open the housing and/or to remove the
fiber. Removing the fiber entails a new optical and electrical alignment!

Note: The service interface can be also used with a closed device.

* Remove all plugged connectors (trigger plug, eye protection filter, power supply
etc.)

» Place the Classic 514 on a clean and even surface — use something with a spare for
for the rotary knob so it's not pressed during it lays on the front (e.g. cut out
foam). Protect the display and the device front against scratches.

* Remove the screws with a cross-tip screwdriver (compare Figure 23)

role

Remove

MODIFIKATION - see manual

o, SOOI I O Vel et e e 4

Don't remove!

s -

Figurém3: Opening of the housing — Screws to remove
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» Don't just lift the back panel! At first lift the lower side, then you can move it side-
ways to remove.

+ Lift the back panel slowly as there are some cables connected and the space inside
is tight

* Be aware not to kink the fiber!

* Remove the 2-pin fiber sensor cable (see picture). All other cables remain connec-
ted.

» Place the laser head on the table as shown in the picture below. Most adjustment
work can be carried out in this position.

Step 3 place 2 spacers under the laser head

Figure 24 Opening of the housing - Service position
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Closing of the housing

Proceed in reversed order:

1. Mount the rear housing in the front panel and pull the fiber through the fiber port
simultaneously

2. Connect the 2-pin fiber sensor cable (see picture Figure 24 Opening of the housing
- Service position step 2)

3. Put the top of the back panel in the front panel

4. Place the cables in the device, so that they are not under the laser head (see

picture Figure 24 Opening of the housing - Service position step 1)

Built in the four screws and fasten them

Plug in door interlock connector

Make a full check up of the system

N o w”

Aiming beam

The aiming beam is part of the circuit board PL11078 (PL21078, if you want to order).
When the aiming beam is defect you have to exchange the PL11078. Please be sure be-
fore exchanging that the aiming beam is broken and not the electronic alignment set to
zero.
1. Open device according to Disassembling of Classic 514 - Opening of the housing
on page 37
2. Remove the bigger lid (ME04031) and its five screws (compare Figure 25)Unplug
shutter cable, take one screw for shutter out and remove the shutter (compare
Shutter on page 55)

3. Then unplug the light measuring cube (illustrated in blue in Figure 26)

4. Remove the two screws which fix the light measuring cube at the side and disas-
semble it

5. Then you can remove the five screws which fix the circuit board (illustrated in
green)

6. The circuit board can be changed now

7. Reconstruct all the parts in the laser head and don't forget to check the optical and
electronic alignment. For the optical alignment use the Aiming beam adjustment
screws (see Figure 26: Exchange PL11078 highlighted in red ).

Classic_514 SManual_V1.0_en

Revision: - A.R.C. Laser proprietary page 39/ 72



Service Manual Classic 514 A R c
| | |

Figure 26: Exchange PL11078
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Fan

In some cases the housing fan is broken and has to be exchanged. Before you exchange
the fan, please check the signals and its physical intactness. To reach the fan you have to
remove the laser head assembly (BG04048). Open the device and separate front and rear
panel, then remove the three screws to loosen the laser head (compare Figure 27). Note:
in some cases there is a spacer between the laser head and the bracket. You have also to
unplug or release several cables to remove the laser head riskless. Please memorize the
correct position of the cables or you can even make photos of them before releasing.

Remove

Release

Figure 27: Remove BG04048

At the rear side of the laser head assembly the fan is moun-
ted. The fan cable is the three wire cable (black, red, yellow) E

with the plug situated in Figure 27 above the “A".

When the two covering plates of the laser head are mounted
(not removed before) you can tilt the assembly and place it
rear side up on a clean surface to reach the fan. Then re-
move the four screws at the edges and exchange the fan.
The reassembly is done in reverse order. Please take atten-

tion, that, at rebuilding the laser head, there is no influence \m\\\\\\m\ﬂ \
of pressure to the laser or that there is no twisting by fixa- ~‘\‘ AP~
tion of the laser head. Figure 28: Fan screws
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Fiber

Fiber detection (not active with Classic 514nm)

When the READY-mode can't be activated without an obvious reason it could be that the
fiber detection is out of function. At first check the fiber detection in Service program: 4
LH functions; A, B, C and D.

In normal case the positions A and D are “0” and B and C “1” when the fiber is plugged.
To check the opto coupler of the fiber detection you can remove the fiber and check their
reaction by e.g. inserting a pen in the fiber port. But be careful not to destroy something
or to insert dirt. The opto coupler only change their state when the light is reduced in the
right amount, means correct distance. A possible error cause of the non functioning of the
opto couplers can also be dirt inside the fiber port.

If this is not the case you have to open the device (see Disassembling of Classic 514 -
Opening of the housing on page 37) and check the cable to the fiber detection. If this is
not the error cause exchange the board PL11168.

Laser diode

If the laser diode is broken you can change it. Please do this only in agreement with
A.R.C. Laser Service department! Be sure you have the necessary equipment and a clean
and safe environment.

At first you have to open the device as de-
scribed in chapter Disassembling of Classic
514 - Opening of the housing on page 37.
Then remove the covering plate (6
screws) illustrated in Figure 29, and than
the white plastic. Now you can see the
laser diode. The laser diode is situated on
peltier element mounted on the heat sink
and thermal coupled via thermal conduct-
ing foil (see Figure 31).

Figure 29: Covering plate to reach the laser diode
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The laser diode is mounted in that way, that the
diode body is on positive voltage and the little
flag on ground.

Remove the four orange screws (see Figure 30:
Laser diode) which fix the laser diode and also
the plus (red arrow) and minus (black arrow)
screw and replace it. Please check before the
thermal conducting foils and the peltier element.
On mounting the new laser diode take care to fix
it evenly.

# A.R.C. No. Description
Thermal foil “copper

1 ME04836 plate diode heat sink”

5 ME04827 C_opper plate diode heat
sink

3 EM04024 T.het,mal foil “Peltier heat
sink

4 EM04004 Peltier 20x20x3.1

5 uG04027 NTC in ME04336

6 ME04809 Isolation

7 NT01310 DIN 912M 2 x 10

Classic_514 SManual_V1.0_en
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Figure 30: Laser diode

Attraction U ﬁ ﬁ
force e I
e 5oL T 2
[ ] L]

4 X 12cNm

Figure 31: Thermal coupling of the laser
diode
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Preparatory work for the optical adjustment of the laser diode

Open the housing, and connect service
adapter Wlth your serV|Ce PC_ Open = Safety functions =

Function keys:

HyperTerminal and start the laser. (z = Help, FSC = Exit sub menu)

Press <Shift> + <s> to enter Service pput voltese (5015 320)
program. In service menu switch to ir hunidity (s
“1: Safety functions”. (Figure 32:

Safety function )

I
f 75%)
Temperature {>= 10 and <= 40)
Emergency stop switch (active 1) 3
External IL loop {active 1)
S {active 1)
fafety CPU start
+ Reset the safety CPU by press- [SI)
ing “i: Safety CPU start”, s
* than press <j>, <+> to activ-
ate the driver voltage
. press <ESC> to go back to fgure 32: Safety function

aser driver {On/0ff)
river voltage (10v +-0,2v)
main menu

nfo safety CPU
ervice cable plugged (On/0ff)
afety CPU stop

n
B
c
D
E
F
6
H
i
]
K
1
1
n

= LH functions =

Function Keys:
(x = Save, z = Help, ESC = Exit sub menu)

° preSS <4> to enter LH funCtlon Abbreviation: SSH = $afety shutter

F|gure 33: LH functlons E ) E;ljlt)gr—_céﬁie position E? N UK% E E%g;ogﬁg position %8 = gE)
r] f] e = ﬂ1m1PJ bF?m Egniggg% r Eéﬂ brig?tTess
ax brightness il open/close
¢ press < >’ <+> to Open t € ggn Igﬂ%j/funchon Eglléﬂﬂ) i ggn—([ﬂ—steps (0-1600)
shutter steps = test
CDe f_ ¢ hi_j_ k_
° press <ESC> to go baCk to 1 6=0 0381 0560 C H 09600 0400
main menu

Figure 33: LH functions

* press <5> to enter Laser power

* LEser power *

Flgure 34: Laser power l(:gngtﬁglfpke%ﬁg[:: = Exit sub menu)
. press <|> tO enter Appllcat'on aser enable (On/0ff) b = Laser output {xx Watt)

L
Diode voltage D = Diode current

Percent feedback current f = Laser range adjustment
gemp error (1=Error) H = Temp. state (1=0K)
F
L

factor

* press <b> and set with < - >
the value for b to zero

* press <ESC> to go back to
Laser power

eltier control J = P1 setpoint value
iber (active = Yes) 1 = Application factor
aser light test N = Percent feedback light

Figure 34: Laser power
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press <i> to enter Peltier con-
troller Figure 35: Peltier control
press <b> to reset the peltier
controller

» Peltier control =

Function keys:
(z = Help, ESC = Exit sub menu)

a = Info CPU version
b = Reset peltier control

c = Peltier 1 info (Setpoint value/actual value/function)
d = Peltier 2 info {Setpoint value/actual value/function)

Peltier 3 info (Setpoint value/actual value/function)
Peltier control off

Peltier 1 setpoint value +0,X

Peltier 1 setpoint value -0,¥

Eeltier 2 setpoint value +0,¥
P
P
L
L

e press <ESC> to go back to
Laser power

eltier 2 setpoint value -0,X
eltier 3 setpoint value +0,X
eltier 3 setpoint value -0,¥
aser enable on
aser enable off

LN WNI—H®

Figure 35: Peltier control

= |Laser range adjustment =

Function Keys:
{z = Help, ESC = Exit sub menu)

Laser (On/0ff)
Diode voltage C = Diode current

= Select - position / e= Steps
0 Laser threshold /  xxxxH
1 Min-display /  xxxxH
2 274 wxxxH
wuxxxH
wxxxH

/
3 3/4 /
& Max-display /

Peltier control J =
Temperature state (1 = 0K) N =
Calculate laser range ——>>

Temperature error {1 = Error)
Measuring D2 (sxxxxxV)
Attention laser radiation on for 2.5 minutesx!!!

{(Please open the safety shutter before)

f _g__JK

-——-W 32.0° 0 1 0.000

a B C d

| e
00 OE3AH

Figure 36: Laser range adjustment

Preﬁare the laser for the oEticaI aliinment after exchange of the laser diode. Attention!

In service menu press <a>, <+> to enable the laser radiation. For the laser range adjust-
ment you have five levels (compare to point “d = Select — position”). “0 Laser threshold”
is, as its name says, the threshold power and the first step to align. Check if at d “0” is
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shown. Press <e> and <+>. Increase the value until the diode starts emitting laser radi-
ation — check with the power meter. For threshold 1mW is enough. If the power is to high
press <e> and < - >. Than switch the power off with <a> and < - > to prepare the laser
for optical alignment.

Optical alignment after replacing the laser diode

» First place the laser in this position (see Figure 37: Service position, Figure 38: Ser-
vice position, Figure 24 Opening of the housing - Service position)remove also the
fiber and the small port around the fiber

Figure 37: Service position Figure 38: Service position

» for the optical alignment you need a

near field and a far field tool (Figure
39:)

far field
tool

Figure 39:
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* place the near field tool after
the second bending mirror ac-
cording Figure 40: Near field

+ set the laser on (us threshold
power) with <a>, <+>

» adjust the near field mirror so
that the laser beam is in the
center of the near field pin hole,
this means of the 2 laser beam,
is one at the right and the oth-
er one at the left side of the pin Figure 40: Near field
hole

» put the near field tool out, so
that the beam can pass

+ place the far field tool before

fiber coupling (Figure 41: Far
field)

* adjust the far field mirror (Fig-
ure 40: Near field ) so that the
laser beam is in the center of
the far field pin hole (Figure 41:
Far field), this means, of the 2
laser beam, is one at the right
and the other one at the left
side of the pin hole

* repeat the steps before, till
the beam is in near- and far-
field in the center of the pin
hole

» open the fixation screw for the
lens (Figure 42:) and take the
lens backwards out

» place a black paper with a cross
in front of the laser, at a dis-
tance of 11cm. The cross must
be in the center of the beam.
Then do not change the pos- Figure 42:
ition of the laser and the pa-
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per

Optical alignment of aiming
beam

* go back in the menu Figure 43:
LH functions an switch the aim-
ing beam on with <e>, <+>

* go again back in the laser range
adjustment menu and set the
laser on. Like before set the
power to laser threshold.

# LH functions =

Function Keys:
(x = Save, z = Help, ESC = Exit sub menu)

Abbreviation: $SH = Safety shutter

A = Opto-close position (0 = 0K) B = Opto—open position (0 = OK)
D = Fiber SH2 (0 = 0K)
(ﬂ 1608)

{o/C)
(0-1600)

C = Fiber SW1 = 0K)
e = Aiming beam (Un/UFF)

Max brightness (0-16008) h = SSH open/close

SSH hold/function  (H/F) j = SSH-(F)-steps
$SH-(H)-steps (0-1600) 1 = SSH test
c .
1

f = Min brightness

Figure 43: LH functions

« take the shutter
out (see Figure 60:
Screw to remove
the safety shutter)

* adjust with the 3
screws (see Figure
44: Aiming beam
adjustment)  the
mirror for the near-
field, so that the
aiming beam is in
the middle of the
pin hole for the
near-field. Now ad-

just with the 3 screws the mirror for the far-field, so that the aiming beam is in the
middle of the cross. Repeat these steps until the aiming beam is in the near- and

far-field in the correct position.
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Cross far

‘far- field*? :

mlBending mirror for far- fieid adjustment
Figure 44: Aiming beam adjustment
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Power adjustment without fiber

» put the power meter in front of
the SMA coupler

 set on your power meter the

wave length 514nm

* set in the laser range adjust-
ment menu (see Figure 36 page
45) the power according the

table Figure 1

3

Figure 45: Power adjtment without fiber

c=current| d=steps f=internal | Power ext. Meter = g= J | K
power |internal power + fiber losses | temperature
0-3,8Amax 0 threshold | 1mW 32° 0 1
0-3,8Amax 1 0,05W 0,06W 32° 01
0-3,8Amax 2 0,2W 0,25W 32° 01
0-3,8Amax 3 0,8W 1w 32° 01
0-3,8Amax 4 1,5W 1,87W 32° 0 1

Figure 46: Power adjustment table

» example for line 1(d=0)
« set d=0 with <d>, <+> or <->
* set the temperature of the diode to 32° with <g>,<+> or <->
* setaonwith <a>, <+>
» set the output power according your external power meter to 1ImW with <e>,<+>

or <->

* Note: the maximal allowed current for the laser diode is 3,8A

» repeat these steps for the other power values (d1 - d4)

* Note: the fiber losses are around 20%-25%, which means with an output of 1,5W
on the display, there is an output power of 1,87W before the fiber coupling
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Adjustment of focus lens for fiber coupling

» place again the black paper in
front of the laser

* set in laser range adjustment
d=0 with <d>, <+> or <->

» set the laser on with <a>, <+>

 move the black paper so that
the laser beam is exactly in the
center of the cross

» than put the focus lens in, ad-
just the Z-position to approxim-
ately 1mm (Figure 48: ) and fix
it with the fixation screw

. Y-alignment screw
far fiber
i Z-alignment screw

* open the two XY fixation screw
for lens (Figure 71: optocoupler
position)

* adjust, with help of the X- and
Y- alignment screw for lens the
beam so, that he is in the
middle of the cross (Figure 71:
optocoupler position)

+ tighten the XY fixation screw for
lens

» switch the laser off with <a>,<-
>

T X-alignment screw |
for fiber

Figure 49:
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Fiber adjustment

* Joosen the fixation screws for

the fiber (see Figure 50: )
» connect the fiber to the laser

Figure 50:

» place the other fiber end close
to a white paper (see Figure 51:
)

» set the power in laser range ad-
justment menu to 0,05W with
d=1. For that press<d>, and
than with <+> to d=1

* switch the laser on with
<a>,<+>

* adjust the fiber position with
the X- and Y-adjustment screw =
for fiber (see Figure 71: opto- Flgure 51:
coupler position ). Step by step
till you see a good laser spot
with maximum brightness like
Figure 52:

* Note: if the output power in-
crease, increase also the dis-
tance to the paper to about
40cm (see Figure 52:)

Figure 52:
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* now the power meter is sensit-
ive enough and you can place
the fiber end in front of the
measuring head (Figure 53:)

« make a fine adjustment with Figyre 53:
the X-Y-adjustment screw

* now open the Z-alignment screw (see Figure 71: optocoupler position)

» push the fiber back and forth in very small steps until you have found the maximum
power on the power meter.

* now adjust the fiber again in x-
y- direction d=steps Output of fiber

* repeat these steps until the fiber
losses are not bigger than 20%

to 25%
1 0,05wW
+ if the fiber and the power (dO

0 threshold

to d4) are correctly adjusted, 2 0,2wW

than the power is at end of the

fiber like Figure 54: 3 0,8W
* you can check the values d0-d4 4 1,5W

with <d>, <+> or <->

» after you change <d> you must
set the power on again with
<a>, <+>

+ if the fiber is correctly adjusted, you can fix the X,Y and Z adjustment screw (see
Figure 71: optocoupler position and Figure 50:)

* Note : it can happen, if you fix the screws that the fiber misaligned again, than
make a fine calibration again

» after successful optical and electronic adjustment of the diode, make an auto calib-
ration of the internal measurement diode. For that set in laser range adjustment

Figure 54:
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<p>, <+>. The electronic makes a auto calibration. Attention laser radiation.
go back to the main menu with <ESC>

Optical fine adjustment of aiming beam

go back in the menu Figure 43:
LH functions and switch the
aiming beam on witch <e>,
<+>

check the aiming beam at the
end of the fiber (Figure 55: Aim-
ing beam spot), if it is not round
or like a donut mode, then ad-
just it with the bending mirror
for far field (see Figure 44: Aim-
ing beam adjustment)

electrical adjustment of
aiming beam

adjust the minimum brightness
in Laser head menu, so that the
aiming beam brightness is as
low as possible. Do this with
<f>,<+><->

adjust the maximum brightness
to ImW with <g>,<+><->

reinstall the shutter (see Figure
60: Screw to remove the safety
shutter)

Application factor

press <5> to enter Laser power

press <I> to enter Application
factor (see Figure 56: Laser
power)

press <b> and set with <+>
the value for b to 20%, this are
the losses of the slit lamp Note:
in that case the Display max
value will be reduce of 20%, the

Classic_514 SManual_V1.0_en
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Figure 55: Aiming beam spot

= Adjustment application factor=

Function keys:
{x = Save, z = Help, ESC = Exit sub menu)

A
b
©

= Max laser head
= Factor value
= Qutput power

(xxx Watt)
"

(KKKQHﬂtt)

A b C
1.504 =20% 1.204(1.204)

Figure 56: Laser power

A.R.C Laser GmbH Classic S5l4nm Lasersystem
(ICO8407 / V1.2 / 09.09.2019)

Function submenues:

1) Safety functions
2) Control functions
3) I0 functions
4) LH functions
5) Laser power
a) System

) Calculate checksum

c) Restart Laser
d) Stop Laser System

Input = _

Figure 57: Main menu
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output is still 1.5W
* save the parameter with <x>
* go back to the main menu with<ESC>. (Figure 57: Main menu)

Checksum » Calculate Laser range

Table clr :

+ whenever you change values in AN

the service program, you have to [ICeRrERRIREE
bUI|d a neW Check suml for that ggﬁining Diode Current and D2 value :
set <b>, <Y>

» you will see the picture at Figure

58: Calculate Laser range

Figure 58: Calculate Laser range

End test

» after all the steps before, you are finish with the replacement of the diode. Restart
the laser and make a full check up in normal mode. When everything is in toler-
ance, you can put the cover on the Laser head an close the system.(see Closing of
the housing page 39)

Rotary knob

If the laser shows often the error code F22 the rotary knob is concerned. Before exchan-
ging the rotary knob check its function via pressing and verifying the function in service
program in menu “2: Control function” under position “"H = Encoder key”. If you won't see
any change you should exchange the rotary knob.

* Open the housing and remove the rear panel as described in chapter Disassembling
of Classic 514 - Opening of the housing on page 37.

» Then you have to remove the rotary knob: at first you have to remove the stuck in
round covering (at best without scratching it)

» In Figure 59 you see all the screws and parts to remove at the front side to remove
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Remove the locknut and the
washer then you can remove
the rotary encoder
(UG01124) - you only have
to unplug the micro match
cable.

Built in the new encoder and
mount the locknut and the
washer

When assembling the micro
match cable and connecting
the rear panel with the front
panel of the laser device you
can test the function of the
new built in rotary knob before mounting it completely

If everything works correct built it up completely

ME04332 ME04312

NTO01017
DIN 913 M3x4

40
E——
Figure 59: Removing/attaching rotary knob

Shutter

In some cases it is hecessary to exchange the shutter. The shutter concerning error codes

are FO4 and FO05.

Open the housing and remove the
rear panel as described in chapter
Disassembling of Classic 514 - Open-
ing of the housing on page 37.

Loose the screw on the top side of
the shutter

Remove the connector cable to
PL11084.

Now you can remove the shutter
(BG04052).

Built in the new shutter and align its e —

_— 0
engine currents (compare chapter ,I;')l“““=====
Safety shutter on page 62) Figure 60: Screw to remove the safety shutter

Remove
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Temperature and humidity sensor

In Classic 514 the PL21169 is built-in
as temperature and humidity sensor.

If the sensor is defect please ex-
change the complete PL21169.

To check the measured values for
temperature and air humidity you
can at first observe the system-check
at point 02) “Temperature” and “Air
Humidity”.

In service program you can also read
out these values in menu 1) Safety
functions — D + E.

Figure 61: PL21169 humidity and temperature sensor

Please check also at a) System the stored type of humidity sensor (7). Here it should be
stored "SHT21 PL11169” - if not, please change.

4.3 Realign

Aiming beam
» for Optical fine adjustment of aiming beam please refer page 53
+ for Optical alignment of aiming beam  pleas refer page 48
» for electrical adjustment of aiming beam please refer page 53

Eye protection filter

Is the Classic 514 adapted to a slit lamp, normally an eye protection filter is used. If it is
an electronically controlled protection filter, it is connected with the Classic 514 and has to
be aligned of its working currents. Otherwise a stationary protection filter or a manual set
filter is used and the Classic 514 device has to be equipped with a simulator plug, other
wise the laser device will run in error F16.
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Note: Please ensure, that the used eye protection filter is suitable for the wavelength of
514 nm! The common wavelength is the KTP wavelength 532 nm.

To align the eye protection filter switch in service program to <3>: IO functions (Figure
62: Submenu "IO functions")

= 0 functions =

Function keys:
(% = Save, z = Help, ESC = Exit sub menu)

protection filter shutter

OFF) B
OFF) D
F
h
]

Abbreviation: EPF

b=
1+

External key? @ = OFF)
External kevé ® = OFF)
2 Foot switch @ = OFF)
Smoke evacuator (On/0FF)
RC +12V {On/0FF)

EPF hold/function{H/F)
EPF-(H)-steps (6-1600)

External keyl

External key3

1 Foot switch

Harning light

RC signal

EPF signal

EPF open/close
EPF-(F)-steps

EPF test

m
0

A
C
E
d
I
K
1
n

Lt L e | O B

=

=D

Figure 62: Submenu "IO functions”

At | you can see the actual state of the eye protection filter *O” for open, “C" for closed. In
the case the eye protection filter produces any failure you have the possibility to measure
the adjusted currents. Therefore adjust via m if the function (F) or holding current (H)
should be applied.

To align the function current change n and for the holding current change o. To check
your alignment switch to the eye protection filter test menu via pressing <p>.

Note: Common settings for electronic eye protection filters are n = 1000, o = 250.
For simulator plugs: n = 800, o = 400.

Save your alignment via <x>.
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= Filter test =

Function keys:

Carridge return
Escape

Start test
Exit sub menu

Terminal screen symbol :

per line 10ms
closed filter
failed opto feedback
opend filter
failed opto feedback

Figure 63: Submenu "Filter test”

Start the eye protection filter test via <Return>

Align:

o electronic eye protection filter should show max 6 “x” and 6 “X"

o simulator plugs should show 1 “*x” and 1 “X"” (as shown in Figure 63)
Via <Esc> you return to the previous menu

After the successful alignment of the eye protection filter and the validation in the
test menu you have to create a new checksum.

Switch therefore in the main menu and use <b>, confirm and the process will start
(see also Checksum page 54)

Finally check your alignment via restarting the laser system and await the self test
during system-check.
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Fiber coupling

When you have to change the fiber in consequence of e.g. a broken fiber, than it can hap-
pen that you must realign the fiber coupling. First we recommended to take the fiber out ,
measure the power without fiber and than connect the new fiber. Than you can measure
the power out of the new fiber and than you can calculate the fiber losses. The losses are
normally 20%-25%, if the losses are in tolerance than you are ready, if not than you must
realign the fiber port, for that following the next steps.
* Open the housing and take out the rear panel (see: Disassembling of Classic 514 -
Opening of the housing on page 37)
* put the laser in service position according Figure
38: Service position
* remove the LED board, for that you must take out
the two screws Figure 64:

» than go on with Fiber adjustment page 51), after
that check also the aiming beam.

Figure 64:

Laser range adjustment

Please Note: Prerequisite for the laser
range adjustment is, that the fiber is
properly adjusted and in a good condi-
tion

* put the fiber in front of the
measurement head of the Power
meter

+ set on your power meter the
wave length 514nm

Figure 65:
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make some preparation work
according Preparatory work for
the optical adjustment of the
laser diode page 44

set in the laser range adjust-
ment menu (see Figure 66:
Laser range adjustment) the
power according the table Fig-
ure 67: Power adjustment
table

* Laser range adjustment =

Function Keys:
(z = Help, ESC = Exit sub menu)

a = Laser (On/0ff)
B = Diode voltage C = Diode current

d = Select - position / e= Steps / f= Hatt / g=Temp.1
Laser threshold /  sxxxH / -——-W/ xx.xC
1 Min-display

2 2k

I owoel /0 woxwll /0 xxoxC
I owoel /0 xoll /0 xxoxC
; xooexH 5 x.xxll 7 wnxC

xoooxH Xkl /0 wnxC

3 37k
A Max-display

1 = Peltier control J = Temperature error {1 = Error)
K = Temperature state (1 = 0K) N = Heasuring D2 (xxxxxV)
p = Calculate laser range -->> Attention laser radiation on for 2.5 minutesy!!!

{Please open the safety shutter before)

il e _f g JK_N

Figure 66: Laser range adjustment

c=current| d=steps f=internal Power at the end of the g= J | K
power fiber temperature
0-3,8Amax 0 threshold | 1mwW 32° 0 1
0-3,8Amax 1 0,05W 0,06W 32° 01
0-3,8Amax 2 0,2W 0,25W 32° 01
0-3,8Amax 3 0,8W 1w 32° 01
0-3,8Amax 4 1,5W 1,87W 32° 0 1

Figure 67: Power adjustment table

example for line 1(d=0)

set d=0 with <d>, <+> or <->

set the temperature of the diode to 32° with <g>,<+> or <->

set a on with <a>, <+>
set the output power according
or <->
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Note: the maximal allowed current for the laser diode is 3,8A. The current

you can see at <C>

repeat these steps for the other power values (d1 — d4)

after successful electronic adjustment of the diode, make an auto calibration of the
internal measurement diode. For that set in laser range adjustment <p>, <+>. The
electronic makes an auto calibration. Attention laser radiation.

go back to the laser power
menu with <ESC>

press <I> to enter Application
factor (see Figure 68: Laser
power)

press <b> and set with <+>
the value for b to 20%, this are
the losses of the slit lamp
Note: in that case the Display
max value will be reduced of
20%, the output is still 1.5W

save the parameter with <x>

go back to the main menu
with<ESC>. (Figure 69: Main
menu

Checksum

whenever you change values in
the service program, you have
to build a new check sum, for
that set <b>, <Y>

you will see the picture at Fig-
ure 70: Calculate Laser range
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* Adjustment application factorx

Function keys:

{x = Save, z = Help, ESC = Exit sub menu)
A
b
C

= Max laser head
= Factor value
= Output power

(xxx'Hﬂtl)

X% %
(xxx Watt)

A b C
1.500 =20% 1.20W(1.204) _

Figure 68: Laser power

A.R.C Laser GmbH Classic S14nm Lasersystem
(ICO8407 / V1.2 / 09.09.2019)

Function submenues:

1) Safety functions
2) Control functions
3) 10 functions
4) LH functions
5) Laser power
a) System

) Calculate checksum
c) Restart Laser
d) Stop Laser System

Input = _

Figure 69: Main menu

= Calculate Laser range »

Table clr :
FFH finished
Calculate DA Table :
finished
Calculate Templ Table :
96H finished
gcanning Diode Current and D2 value :

Figure 70: Calculate Laser range
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Safety shutter

Classic 514 has a safety shutter inside in form of a magnetic rotary shutter.

The rotation of the shutter motor is monitored by 2 optocouplers. Depending on the posi-
tion of the shutter, one optocoupler is always closed and one is open (see Figure 71: opto-
coupler position). In the LH functions menu (Figure 73: Submenu "LH functions" page 63)
you can use <A> and <B> to see the status of the two optocouplers. With <h>,<+><->
you can change between open and close of the motor, than also the signal at the both op-
tocoupler must change. If the motor position changes but the optocoupler position does
not, than an optocoupler could have a

defect. A B optocoupler status
0 1 Cls = shutter closed
1 0 Opn = shutter opened
1 1 check function of
optocoupler
0 0 check function of
optocoupler

Figure 71: optocoupler position

You can also check the optocouplers in-
dividually. To do this, simply remove
the engine (see Shutter page 55 ).
Then you can use a reflective part
(e.g. Allen key), which you hold over
the optocoupler (see Figure 72:), to
make the optocoupler switch. On <A>
and <B> you can see the status (res-
ult) of the optocoupler. If an opto-
coupler does not work, it must be re-
placed. The type is: SFH 9206

Figure 72:
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Engine current alignment

To align the safety shutter, switch in service program to <4>: LH functions

= LH functions =

Function Keys:
{x = Save, z = Help, ESC = Exit sub menu)

Abbreviation: $SH = Safety shutter

Opto-open position (@ = OK)
Fiber SH2 (0 = 0K)
Hin brightness (B-1600)
SSH open/close {(0/C)
SSH-(F)-steps (9-1600)
SSH test

Opto-close position (@ = 0K)
Fiber SH1 (1 = 0K)
Aiming beam {On/0FF)
Hax brightness (B-1600)
SSH hold/function  (H/F) j
SSH-{H)-steps (B-1600) 1

A
C
e
g
1
k
A
]

=

Figure 73: Submenu "LH functions”

At h you can see the actual state of the safety shutter "O” for open, “C" for closed. In the
case the safety shutter produces any failure you have the possibility to measure the adjus-
ted currents. Therefore adjust via i if the function (F) or holding current (H) should be ap-
plied.

* To align the function current change j and for the holding current change k. To
check your alignment switch to the shutter test menu via pressing <I>.

Note: Common settings for engine safety shutters are j = 1600, k = 500.

» Save your alignment via <x>
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= Shutter test =
Function keys:

Start test
Exit sub menu

Carridge return
Escape

Terminal screen symbol :

per line 10ms
closed filter
failed opto feedback
opend filter
failed opto feedback

Figure 74: Submenu "Shutter test”

» Switch to test menu via <I>

» Start the safety shutter test via <Return>

e Ideal: 2"x"” and 2 "X" or less

* Via <Esc> you return to the previous menu

+ After the successful alignment of the safety shutter and the validation in the test
menu you have to create a new checksum.

» Switch therefore in the main menu and use <b>, confirm and the process will start

» Finally check your alignment via restarting the laser system and await the self test
during system-check.

Classic_514 SManual_V1.0_en

Revision: - A.R.C. Laser proprietary page 64 / 72



Service Manual Classic 514

4.4 Solving other problems

Foot switch

Start the device in service mode and enter main
menu. Switch to <3>: IO functions. Here E and
F show you the state of the two built in switches
of the foot switch. Both have to change their
state by pressing the foot switch — if only one
switch operates probably the foot switch is de-
fect.

You can also measure the foot switch itself by
measuring at its plug. There the left pair (Pin
7+5) and the right pair (Pin 2+4) of the pins
should make a short-circuit when pressing the

Pin mounting

shown by rear side

Pin 7
orange

Pin 5
red

foot switch. If this is not the case replace the Figure 75 Pin assignment foot switch plug

foot switch.

Manual switch

Instead of the foot switch the Classic 514 can also be triggered by the manual switch (joy-
stick) of the slit lamp. To plug the slit lamp joystick the same connector plug is used as
with the foot switch. There is a connector cable to combine slit lamp manual trigger with

the Classic 514 — KB06031

If a manual switch error occurs check the cables and otherwise proceed same as with foot

switch errors.
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FOO

Error list

Error of the Safety-CPU

Watchdog timeout registered after restart

Safety-CPU error detected during laser emission control
Check the eye protection filter

Error during check of Safety-CPU: Switch off of diode voltage
—-<30V

Error during check of Safety-CPU: Switch on of diode voltage
—>85V

Error during check of Safety-CPU: Switch on of diode voltage

After restarting the device you have to wait at least 2 seconds, otherwise
this error occurs

FO1

Low power error

Low power of the main device (> - 20%)

Check if laser light is emitted

If not:

o Check voltage at the output of the laser driver

If yes:

o Check diode and ambient temperature

o Check if diode is damaged

o calibrate the power (see Laser range adjustment , page59)

F02

High power error

High power of the main device (> + 20%)

Check the output power via an external power meter
Check diode and ambient temperature
calibrate the power (see Laser range adjustment , page59)

FO3

Basic power too high (> threshold)
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Basic power too high during STANDBY-mode

Basic power too high during READY-mode and foot switch pressed

FO4

optocoupler safety shutter time exceeded

Error during System-Check

Check safety shutter signal in Service program (see Safety shutter page62)
Check electronic alignment of the shutter currents (see Safety shutter page62)
Check cables

Check shutter engine polarity and function in general (see Safety shutter page62)
Check opto coupler on board PL for proper operation (see Safety shutter page62)

Error during READY sequence

Same as FO4a

FO5

optocoupler safety shutter — Open in STANDBY-mode

Same as FO04a

FO6

Short circuit of foot switch - first switch

Check the foot switch
Check the foot switch signals in service menu — (see Foot switch page 65)

FO7

Short circuit of foot switch - second switch
Same as F06

FO8

Short circuit of foot switch - both switches at one time

Error during System-Check
Same as F06

Error after switch to READY-mode: Foot switch pressed longer than 30 s
Same as F06

F11

No power adjustment possible — error during internal check of the power
and the light control

Same as FO1

Error occurred at adjustment point P1 (£ 10% deviation of the current
value)

Same as FO1

Error occurred at adjustment point P2 (£ 10% deviation of the current
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value)

. Same as FO1

C Error occurred at adjustment point P3 (£ 10% deviation of the current
value)

. Same as FO1

F15 optocoupler eye protection filter time exceeded — Check during READY
sequence
a Error: Eye protection filter (EPF) is closed instead of open

. Check the of the optocoupler inside the EPF (see Eye protection filter page 56)

. Check the EPF signal alignment in Service program (see Eye protection filter page 56)
. Check electronic alignment of the filter currents (see Eye protection filter page 56)

. Check cables

. Check EPF engine polarity and function in general (see Eye protection filter page 56)

b Error: EPF is open instead of closed

. Same as F15a

C Error: EPF is open instead of closed during emission sequence

. Same as F15a

F16 optocoupler eye protection filter time exceeded — Check during System-
Check
a Error: Eye protection filter (EPF) is closed instead of open

. Same as F15a

b Error: EPF is open instead of closed

. Same as F15a

F21 Error Ready-Button

. Check the signal in Service program (2 Control functions)
. Check the board PL11077
. Check the button itself

F22 Error button digipoti

. Check the signal in Service program (see Rotary knob page54)
. Check the board PL11077
. Check the button itself

F23 Error voltage check during System-Check: 12 V
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a <115V
. Restart system and observe System-Check — Position 02
. Check the voltage in Service program (1 Safety functions)
. Check the board PL11084
. Check the measuring resistors
b > 125V
. Same as F23a
F24 Error voltage check during System-Check: 5V / 3.3.V
a 5V notin range: 4.8-5.2V
*  Check input voltage (power supply)
. Restart system and observe System-Check — Position 02
. Check the voltage in Service program (1 Safety functions)
. Check the board PL11084
. Check the measuring resistors
b 3.3 Vnotinrange: 3.1-3.5V
. Same as F23a
F32 a-h Check-up of the laser driver failed
*  Check ambient temperature (too warm or to cold)
. Check position of the laser head — plug connections
. If the laser head has been changed and no laser range adjustment has been done — perform a
laser range adjustment
»  If nothing helps: PL11081 has to be exchanged — send the device back to A.R.C. Laser service
headquarters
F33 Peltier Timeout
a No feedback signal 4 min after System-Check
. Check the function in Service program (5 Laser power)
. Check board PL11098
b No feedback signal 2 min after READY-sequence
. Same as F33a
F38 Error DA-converter

DA-voltage out of range 3 V £ 200 mV

. Check the voltage in Service program
. Check the electronic alignment
. Check board PL11084
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F47 Error checksum test
a Comparison of the complete checksum failed during System-Check
*  Check the data in service menu — data have been changed without calculating a new checksum
*  Calculate a new checksum (see Checksum page 54)
b Comparison of the power checksum failed during emission routine
»  Check the data in service menu — power adjustment values have been changed without calculat-
ing a new checksum — check the power adjustment
. Calculate a new checksum (see Checksum page 54)
F50 a-g 12C-Bus defective
. Restart the device
. Check SDA and SCL line
. Send the device back to A.R.C. Laser service headquarters
F51 Button on front panel defective
. Check the different signals in Service program (2 Control functions)
. Check the cable connection
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6 Appendix

6.1 Cable overview
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Figure 76: USB-Debug adapter EM01579

Figure 78: RS 232 service cable KB01005
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Figure 79: RS232 USB adapter cable
ELO1368
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KB08038 KB04038

Figure 80: Service cable intern KBO8038 Figure 81: Programming adapter Classic
KB04038

KB04022

Figure 82: Service adapter cable KB04022 Figure 83: Pinhole for near and fare field
adjustment
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