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1. Introduction
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2. Safety

1) =H do|x ¢4H S5 EF

» IEC (International Electrotechnical Commission)
- I[EC60825-1 :
- BHAY 52 ASte YR 20X B0 s Fas gAY
- SHOIME EN60825 2 AFREID Q T AME O] b =&
- LED M EEE o 0 Z&E
» ANSI(American National Standards Institute)
- Y sEol wat Yo XS R
— ANSI Z 136.1-2000
- ANSI Z 136.3-1996, 2005

» FDA/CDRH(Center for Devices and Radiological Health)

- 21CFR1040.10 4
- HO|ME S5 AI7|7| fIT H2 olA0 Mo =EFE
SHHSHA CHEO{X0F BHChe 0| 218

= s oI BH2 YA HAHEAHLE

FLY

- 7hA 2 EY 2 400 ~ 710nmE FHOIE (ANSI 400 ~ 700nm )

ANSI and IEC laser
classification

sub-class

U.S. FDA laser
classfication

Human-accecssible
laser power
(for visible liight)

Caution/warning
indication

Label descriptive
text

ANSI and IEC laser
classification

sub-class
U.S. FDA laser

classfication

Human-accecssible
laser power
(for visible liight)

Caution/warning
indication

Label descriptive
text

ANSI and IEC Laser classification

Class 1
Class 1 Class 1M
No special FDA
Class |
class
For visible light, emits beam
less than 0.39milliwatts, or
beam of any power is inside
device and is not accessible
during operation.
Mo special caution/
warning indication
DO NOT VIEW
DIRECTLY WITH
OPTICAL
INSTRUMENTS
Class 3
Class 3R Class 3B
Class llla
(definition is different Class lllb

but results are similar)

For visivle light, emits
beam between Class 3R
limit{e.g.5milliwatts)and

499.9milliwatts

For visible light, emits
beam between 1 and
4.99 milliwatts

<WARNING>

AVOID ECPOSURE TO
BEAM

AVOID DIRECT EYE
EXPOSURE

Class 2

Class 2 Class 2M

Class 1l Mo special FDA class

Emits visible beam of
less than 1 milliwatts.

No speciatl caution/
warning indication

DO NOT STARE INTO

DO NOT STARE INTO BEAM OR EXPOSE USER

BEAM OF TELESCOPIC OF
OPTICS
Class 4
Class 4
Class IV

For visible light, emits beam of 500 milliwatts (1/2
Watts) or more

<DANGER>

AVOID EYE OR SKIN EXPOSURE TO DIRECT OR
SCATTERED RADIATION
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3) 2t E A (Safety sign)

Sign

N5 2

of

20| X2l HENRt ClassZ7t EYE=l 2t
ol K.

[AVOID EXPOSURE]
LASER RADIATION IS
EMITTED FROM THIS

APERTURE

oM 40| LteEs X[HE &AL

INVISIBLE LASER RADIATION
DO NOT VIEW DIRECTLY WITH OPTICAL
INSTRUMENTS
CLASS IM LASER PRODUCT IEC/EN
CLASS I LASER PRODUCT U.S.
1550 nm — 164 mW

Complies wih:

IEC 60825-1 (1998-01), ED. 1.1
EN 60825-1 wiA11:1996

~ US CORH 21 CFR 1040.10 ‘

Class 1 S22 1550nm2| I}& 1t 164

o
mwe| 283 = 20[A.

LASER RADIATION
DO NOT STARE INTO THE BEAM

CLASS 2 LASER

Class 2 522 20|X0|H &M
Moz EX| o ZAZ 41gt

Al

Bl X
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LASER RADIATION

DO NOT STARE INTO BEAM

CLASS 2 LASER

Class 2 522 2{0|XM0o|H &M
7

Yoz WX ¥ A Zao

rr mjo

<[P

Al

LASER RADIATION -
AVOID DIRECT EYE
EXPOSURE

(LASER TYPE, WAVELENGTH,
PULSE DURATION, MAXIMUM OUTPUT)

*

CLASS 3a LASER PRODUCT

Class 3a(R) 532 &o|~q0o|H AF™H

o

C2 =0l =T LS EAL

LASER RADIATION
AVOID DIRECT EXPOSURE
TO BEAM

CLASS b LASFR

LASER RADIATION
AVOID EXPOSURE TO BEAM

CLASS 3B LASER

Class 3b 22| g0o|X0|H AFMEO

2 50 =25 fdets BAL




INVISIBLE LASER RADIATION

AVOID EXPOSURE TO BEAM

CLASS 3B LASER

Class 3b S22 H| 7H\|%P
St glo|Mo|H 2

Folg As EAI.

VISIBLE AND INVISIBLE
LASER RADIATION

AVOID EXPOSURE TO BEAM
CLASS 3B LASER

Class 3R S&29| 20|X0o|H ZH™Ho
2 M0 &0 =EHE AS F2
LASER RADIATION -6+ EPE EA |
AVOID DIRECT EYE EXPOSURE
CLASS 3R LASER
Class 4 S29| oMol & =2
2o AHEH E= = o &
LASER RADIATION -
mﬁmmmn“m Ho| LE=2 QHES HA

(LASER TYPE, WAVELENGTH,
PULSE DURATION, MAXIMUM OUTPUT)

CLASS 4 LASER PRODUCT




4) AOC - advanced A|ARIQ| 3|O|XSZ 1t safety

Safety Instructions

A
A

> b

The AMT is a high-power Class-I1V laser system as described by the Center for Devices and
Radiological Health (CDRH).

Warning

The accessible laser radiation is very dangerous and can cause serious damage to your eyes and
skin. Even diffuse scattered radiation can be dangerous.

Wear Laser Safety Glasses!

The laser radiation generated by this laser system is in the invisible range (1064 nm). If the
system is equipped with the second harmonic module, third harmonic or forth harmonic then
the system will also generate laser radiation in the visible range (532 nm) and ultra-violet (355
nmy.

Nominal Ocular Hazard Area

Warning
Even apparently defused surfaces may reflect laser radiation.
Defuse reflected laser beams and multiple reflected laser beams are hazardous.

Always wear laser safety glasses when working on or with the AMT. Your safety glasses should
be optically dense at 1064, 532, and 355nm. Please consult your Laser Safety Officer for the
correct glasses that conform to your company’s requirements.



The laser area must be clearly marked with appropriate warning signs and/or warning lamp or
secured with laser safe blinds and/or interlocks.

Make sure there are no flammable or explosive objects and/or materials inside the nominal
ocular hazard area.

Laser radiation may cause fires and explosions.

#A{2 AOC Advanced Optowave Al 2|0|X= S| 220 ULt 52 Class 4 50|
B2 & 22 070 HEH Es =20 ogh 4o =52 fges XSt A0{0F otH,
2T Al BEEA| EotF S A8t H|R0| =EX|X| BEE Fo ot

coner
RAYLASE
eflect: it
. o L iy
lasar i » shutter
eennnanannnan e anns
L defected laser beam
—é— reflected laser beam
E— laser arza
I —]—'— waorking surface
fO[X &o| AHE Sl 7S Mol 7I3FFut BhAtE|= /ol FYE HojF1 o,
ALERH= BFAIE S SHOl| RAX[SEALE, 22 EB|E £85I A0{OF St
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6) 23 FH]|

Laser safety goggles
Always wear safety goggles when working on the StarCut Tube

5L Femto, as wave lengths 900-1250 nm are emitted, see 5.2
Safety equipment on page 9-1!

Protective gloves

Wear protective gloves to prevent injuries caused by the unpla-
ned crate boards, supplemental items and sharp tools!

Safety shoes

Wear safety shoes for protection against sharp objects, such as
nails, sheet metal, etc.!

Hard hat

Wear a hard hat when loading and unloading the laser system
to prevent head injuries caused by falling objects!



3 System Description

1) LASER System

2) Laser Beam Pass

ARV S

Reflex Mrror

Attenuator

Reflex Mrror

EEE‘L” )I(Efg;amjer

Laser Head

Scanner

Pawer Meter




3) Laser System T+°d

i;.h.;.
1
i

= -]
1875

1675

KORTHERM Science Laser 7t& A|AEEZ Ot Z0| 20X 7t& part 2F PC & Control Part
2 FEEH MEHLZE= Ot 20| #2E = UL}

v" Laser ( Nano, Pico, Femto )
v" Beam Delivery Part

- Direct Mode

- Scanner Mode
v Vision part

AN

Stage Part
v" Power Control Part



4) Laser system

Lasere AOC Advanced OptowaveAtS| 2EO| EMXHZ|ACE &2 2|0|X+& 532nme| IpZE
(Wavelength)2 Zt= 20|M 2, £32 30W O|Ct Aperture22E L2 Hl(beam)2 &SHAZ
a5t 7S B (workpiece)Oll =E3HH O|M7+S0| 7HsStLt.

—

( DANGER )

\-

VIHELE AMNDOR INVISIELE LASER RADLATIN.
ANOID EYE OR SKIN EXMOSURE To
DIRECT R SCATTERED RAMATHMN

CLASS |V LASER

* Class 4 22| e glo|xo|= fo| UFIE uf HrEA] o|xeo| g =
H

0] &
HetgS H8otn, HhAEl= o =1 RS ES5 5 SOt

5) Vision System

Vision System 7|52 CCD ZIH2tE AME310] 7tE E92o| THE =olg =+ UCL HIF 7t
HztE S 2olN 7t3 ™ 73 F9 =Ql, Alignmento| ZEE|H 20|X 7t30| 2tEE

Ol HIFEE 8% 5E % 2o|N 7t& 2EE =08 & = UL FE2 BE, 40|, 4=
=2 =Xt _J,\_ UL}, vison system2 7}—3—%1@!2| Alignment Mark, Sample edge S& &0} Xt
A71| RHoist = OICH FMAIO|IAA M2 AZEQO

A Vision Camera
B Scanner

C Vision Controller

vision system



6) Vision, Vacuum, Laser Power control

S Eo d@ HEE LE=2 H|H| LD 57| & HH, T
ol MRS HUEF ot

, & Hof, 20|X A9 O

>

A Vision Controller
| & A

o ) B Vacuum pump

VACUUM LASER

C Laser Power

1. Vision Control

HI™ AAE HE HIMO| LED MY 7|8 ZHEESHL.
2. Vacuum Control

Stage M2t2! TISHO

A

ok
jo
Y

[m
L

St 29|
3. Laser Power
- Ho|Xe MEAZ MOSIH gO|X ALEA| on ME{E FX|



7) IFOV mode (Scanner + Motion Stage)

IFOV ZE= AJfL(Scannen@t 2MAH O|X[(Motion stage)?t S7|3tel HACZ CIHA Jt5
= = J2E2 Lot ijEHE WA 7tsste ER-O|Ch 271 LR X v 027t HEE
Of 20 Motion Stage= X, Y H22 &0 F71e 7|8 A|I2HE SSHA o S7(3t
AlZ]&= 7|=0|Ct. Vision camera= 1CH7F H&EE|O] Work Pieces alignment2t 7t5 S22 H|H

Fto2t= =heleh 4= QUCEH

A Motion Stage

B Scanner

C Laser Source

*7+E=2] 27| 400 mm x 300 mm
7tZ3=E2 FH 01T ~ 212 CHAs SRl 7|EE AHEE 4= UL
*2AH[O[X] 27| :400mm x 300 mm, CtSd M2t TlE & (Porous Ceramic Vacuum Chuck) X

=2
o.

*CtaM M2t Z1E & (Porous Ceramic Vacuum Chuck)2 X830 XIZE 0|23 ME0| 0f
SR U-E YL TZUOZ ARE DHSHZ| R0 MEo Isks
Ct.



8) Power Control Part

= YH|o| SIEtE = PC, go[X HEE &, Ol M3, PC X, Chiller 2 F/d E[O{RULCE.

B A

A Stage Power

B System Power

9) LED 3M ZA&S.

= Laser System@| HEHE LED 3M ZASZ SoliA &elg = Lt
=M (Green) - QTS MEHOICE Laser ZH|Q| M I 2f0[X 7} ATl EHO|CE O 0|2

H
Diode?t 7t5 S0|0 MEZt ol &EfO|C
F2t ¥ (Orange) - E|0|X 7t AL&FQl HEHOICE. AZEQIO{0|AM 2|0|X 7I5S AT MEf=
0| X7t Work Pieces @2 T &S AEHO|CY,

<34 Fgs >

USB 2= AZ=Ql &= usb_io_init(ProductiD); Atk 0=FX|giS, n=C A= HA|H=

BE =3 X7|3} &4 usb_io_reset(ProductlD); 8 ZE MENE X7|3tA|7ICH
!

ZtZ): False=&X| G I:!Al:l; True=ZHO M& 2tz

O
—
C

(0]

1

(o1
o
<
>
op
rio
i

HAE =9l T ush_in_requet(ProductlD); Z 1tk False=%&X|
=
EE

%ﬁ —
o34 AR} Zte 2|E ZIO 2 HHX| 2S1 WM_INPUT QI

X =350 &= usb_io_output(ProductlD, Cmd, PortNo, PortNo, PortNo, PortNo,); &3 IE
Of ®3}= on/off/blink MEIE2 HEE= S22 1~4719] ZEE SA|0f X O{st= 4QL|LC}

[

[m



- on/off HH

£3 ZEE on £ offAlZICt

cmd=0

Ex)usb_io_output(0x261 0, 1,0, 0, 0 ); 0x261& X[ 2| =5 1
Ex)usb_io_output(0x261, 0, -2, 0, 0, 0); 0x261 HX|2| ZEHZE
- blink @& (on/off 50%) &= ZEE cmd AHP0.2x9| F7|2 MEA|ZICL
cmd=1~15

Ex)usb_io_output(0x261, 1, 1, 0, 0, 0 ); 0x261 &X|Q| ZEHZE 1HZ 02X F7|E on/offE &t
= OHCF.

- blink @& (on/off 50% X A|ZtS7])

Y ZEE cmd AH02x0 F7|2 FHEBAZ|=H, A0 EESHAL BHEE = HES
St M= M PortNo 4707tX| &7[7t 7H&35tCt.

cmd=1~15

Ex)usb_io_output(0x261, 5, 1,2, 0, 0);

0x261 YX|o| =X E 1#1 280] 1.0X F7|2 on/offE BHE5H=0, 181 2810] SA|0| S
Siisy

Ex)usb_io_output(0x261, 5, 1, -2, 0, 0 );
0x261 X Z=HZE 181} 2HHO| 1.0X FTI|2 on/offS HHESI=0H|, 1811} 29| on/off7}
M2 HHEE 2 Skt

- blink E&™(on/off AlZHS CH2A)

E£Y ZEE cmd MR4HIE =X}g/*0.12E £ High cmd SHRI4HIE =XHEH0.1EXE LowE EHESH
Ct.

cmd=0x11~0xFF Ex)usb_io_output(0x261, OxA5, 1, 0,0, 0 );

0x261 HX[o] EHEZE 1HZ 1.0X on, 0.5X off F7|Z on/offS EHESHC}

fot
iy

- 12| HA HE =8 ZEE cmd HRM4HE X012 S 122 High = Low 4
E W #He[stA A8 = U

cmd=0x10~0xFO (S} 4H|EE HEE Al 0)

Ex)usb_io_output(0x26, 0x50, 1, 0,0, 0 );

0x26 &X|C] ZEHZE 1HZ 05X S HighZ F0| Low HEHE |X|
Ex)usb_io_output(0x261, 0xAO, -1, 0,0, 0 );

0x261 YKo EHELE 1S 1.0X S LowE Z0| High 4EiE FA|



4 System Operation

1) 8H 748

I}-Hlol Melg o

=

—

Jpet gg_?_ Mok S A8Al Chillers 283t 2

Attt
A 220V XtEH7|(34h
'g B 220V AHCHZ|(EHAh
C Computer
C
b D Power Supply
E E Ciller
F 220V Xtcto|

2) Power ON/OFF

(1)
28-A9 e
BE A2

(2)

Sk

Main Power — On / OFF
O A9|XS ONS = Hetotd Fh|ol RE A|A"O 200v7t S=E L OFF=
2 AHStEE FHIEFE EX7F 2t2E 0|2 OFF hCf.

—

Chiller Power — ON / OFF

Chiller= Laser LHE9| 22X & 20°C ~ 24°C(22°C MEHhZ 2LH™SIAH {X|St= ZH|O|Ct. 2{0|X
AME T HRO| XEHE 42 LaserO| X7 Mgt = 0] H&5 =AMZ2 FHE ZETHCH
FI| Mo WZt4 Z0l2 St HZE= Max ~ Min AFO|Of {X|StEE =0l Ol H=sict W
27t BES RRHEC R 7|3tE0f E0{EC0t) W2 FUF WS €1 3K} FSFRFE E
=Lt 5570 ofH ZHE2 W22 AH82 42 20|XQt Chiller &0 {IQI0] =L}

1. Chiller M3XIEH7| - ON
2. Chiller & - ON



Step 1: Turn onthe switch

Step 2: Press the power button
- Wait for about 30 minutes for the actual temperature
to match the set temperature. (22.0 °C)

(3) Motor Driver Power - ON / OFF

O 3-CO| 220V AtEh A2{X| ON/OFF. Stagel| &2 I8t Drivere| MAO|Ct 220ve| T
Driver0f] S5t TR0| SSE[H AHO[X|0] MU0 SSELCHL ZE E2F0[E0]| RO
28 AHO|X|= 1FEO0 X O0|X| =0t T 35

O SEEIH AHO[X[Q =& O
Of 7}SotLt.

k=)
=
al
o
=
[S)

(4) Power Supply M3 - ON / OFF

J2-DO| ARXE ON2Z MLt Power SupplyE Scanner Power DC +15V, DC 12V =

Y &, DC 24v2| Terminal Block TR 0| SEO{ ULt 2X|7 ONEM 2t2fo] TEO| T
0| S5ECt

(5) PC Power - On

PC MY HES A8 ML 7Lt




(6) Laser Power — ON / OFF
Laser?| ™R S=X0| Chiller?t S&5tD U=X| 2QIBICE Chiller?] MAS S5t 3027
7t&0|=2 2o|Xe| MRAS ZAC|
LaserE 717| ®ldiM= R HES BN =210 1~

FEE Y=

N
AT
[~}
=
N
rot

Ct. O|= Key”Z} ON2| ?{X|7}

1 Laser & ON -> 2 Key ON

2 Key OFF -> 1 Laser M@ OFF
21




5 Laser & Scanner 2 E$||0]

1) Laser Control System 27}
Laser control system2 SHEQO{OfA A ZHE5t= 8L Control pc WO 2X|E0 U=
Laser control £ZEQ|0}E ArE%t= HHEO| ULt EHE A2[AHLE 2T EHE AFE5HY 7t
28L7| QBIME B HEE AZEQOE AMRSH= HEH MBI}

— - O —_
22|= AOC Laser Control T2 &1} KOS Laser Control ZZ2 13 27tX|E NS $tCt.

2) HRE UETO|A HX|

AoCo| BE OIRE BT 1T ALSA QIETIOIAS AW Windows 7|8t PCOt 7

BEo RS232 AT EA EES AFBSH: GUIS ALBSHOl HOZ 4 Utk 0] MEAQl ML

ABE 22T ALSX QIEHO|AT SSHR| Bt HS HEES HOIN Aol B4 YIS
M

I g
NS £20| TR TMEQUCH HIEH GUIE ALBSHE 22 2T AR QIEH 0|~

GUI ot OFE Fostot,
2fE AREXE QIHIO|AE JHUSHALE HO|A HOf
Ol OmOilM FHEI H2E .
X AOC HHO|XMO| A= A ZZEZ ASCH 7|8 ZZEZO|CH HFEHSE HO|X Ato|9
BE EME2 ASCI 2At7F € Z O|Ct. o] Z2EEQ| thaMd2 AOCHO|N HEED9 7tH 2

i

2% 2ZEH o0 Sedtis 8

40

n

[} .

AREe 20X HEEZ Ato[el Sto|EHEHO|E &4 YIS AHESHN TSt ASCIEZAES
H&ESCL O] ZREZ2 iEE%M NEAS0l 252 870 718 E %= =2 =52 S8
T2O™ 2ZEN 7|XE A e = AA SHECh go|M HESZ = AHHYE &4
OS2 FSEEZ AEEYI O i% Fiee HYgs ddots 40 AFEA FHOILE H
2|of SE0| 7ts3tCt

3) StolmE{D|'Ed 18
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5,& Microscft Update

@’ Set Program Access and Defaults

@ Turn OFf Compeer... I

3. oto|EHEHO|ES SEHLCL (FZ0| =X &

A9 xEom Mze AE2
2 A 972 BIE 4 9o,
ehstes 20| Ztt)

R Windows Catalog Click
o Accessories
hruwm .a 7AM”77* m— 7’. Comenand Prompt
|£) Microsoft Office P & Notepad -
w { } > e b Y Pant Click
, : Q) Reto Hyper Terminal
T G Prt;:hl:ms . € Internet Explorer L2 Windows Explorer
s 9 . Remote Assistance 4 WordPad J\.-/L'
A ) Search > ) Unksys ¥ ) Comeunications  » 4 HyperTerminal
QL
L o) Thpds2 » ¥ & Network Connections
[»] 3
I € Heb and Suppant ) Iefanview » - s Remote Desktop Connection
o ) Wireshark » Click (@) HyperTerminal ’
> 3 Run...
‘£ ) Oriens Enhancer JCommunications "
§ 5] Logoff cobo_smb... @ummgumm Y
=

Connection Description M

e

Enter 2 name and choose an icon for the connection:
Name:

AOC Laser Controller
lcon:

Y

ZHHOZ COM1 L= COM2)Z



[ Connect To (% )

AQC Laser Controller

Enter details for the phone number that you want to dial:
Country/region: adf
Area code:

Phone number;

Connect using:

5. EAE= ZE &4 AEOA ZE £ E MESHCH (2Y H|E = Bit/s) Laser Baud Rate
= 9600, Data Bit = 8, Parity = None, Stop Bit = 1, Flow Control = None 2 At& 3tCt (SHEHe| &

SEft 0] TS}

22z 4= EXE Elf= A0
AO=Z 0|3310] WindowOf 243}



V! Send Ine ends with Ine feeds
7 Echo typed characters localy
Line deley: 0 mbiteconss
Character delay” 0 milseconds.

Aopend Ine feeds 1o ncoming kne ende

L Force incoming data to 708 ASCH
Y Wiap Ines that exceed terminal wicth

T

7. WRHE ZEEZ0 3 HAIXIt He2| HAIX] & 7HX] fFEo| HAIXIE 2HCHL F=H
HAIXl= 2O[N Z=ZO|Lt Li2t0|HE 2FotALE Moot H2| HAX|= 0|X %S mi2io|
Blet 22 0|X AlA”o) gt §=28 =Lk
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System Control Commands

COMMAND FROM RESPONSE
PC FROM COMMENTS
(Syntax) CONTROLLER
MCH 1 000001: remote mode
DI1=0 0 Diode off
DI1=1 1 Diode on
QSW=0 0 Q-switch off
QSwW=1 1 Q-switch on
SHT=0 0 Shutter off
SHT=1 1 Shutter on
EXT=0 0 Internal trigger
EXT=1 2 External trigger
PRF=xxxxxx XXXHKK Pulse rate set up to 300KHz. Unit is Hz.
PRF = 12345 12345 Sets the repetition rate to 12345 Hz (shown as 12. 3kHz
PRF = 123456 123456 Sets the repetition rate to 123456 Hz (shown as 123 kHz
PWF=x0000¢ XXX Set power control factor. Range 1-980 corresponding to
Minimum-Maximum power output. (x = 0 to 9)
PWF=500 500 pSc;t:e la:ser power output to approximately 50% of Maximum
PWF=980 950 Sets laser power output to approximately 100% of Maximum.
IS1=x000(x XXX Diode current set. Unit: 0.1A..(x =0-9)
1S1=50 50 Set diode current to 5.0A
1S1=21 21 Set diode current to 2.1A
PWS=xxx XXX Functions only with optional power monitor Feature. Power
calibration setting. Unit: ImW/0.1W/0.01W (Unit depends on
Power Monitor Type.) (x = 0 to 9)
PWS=-888 288 ieltoc‘:’l;bratlon power to 8.88W (Power monitor for laser power
T1S=x0000¢ XXXXXX Sets the temperature for Crystal 1
T1S=4571 4751 Sets the crystal 1 set temperature. Example 4751 = 47.51C
TS2=x0000¢X XXX Sets the temperature for Crystal 2
T52=5200 5200 Sets the crystal 2 set temperature. Example 5200 = 52.00C
GTR=0 0 Set the Gate logic to TTL low is lasing
GTR=1 1 Set the Gate logic to TTL high is lasing
MOD=xx000x X000 Sets the mode of the laser
MOD=12 12 Set the laser operation mode 12




System Query Commands

RESPONSE
QUERY FROM PC FROM Comments
CONTROLLER
0 Diode off
o 1 Diode on
2QsW 0 Q-switch off
3 Q-switch on
0 Shutter Closed
Ll 1 Shutter Open
0 Internal trigger mode
2EXT ;
1 External trigger mode
?PRF X0 Pulse rate set. Unit HZ.
Example: 23456 Current repetition rate is 23,456Hz or 23.4kHz
72S1 XXXXXX Diode current setting. Unit: 0.1A.
Example: 50 Reports the ste diode current setting is 5.0 amps
?IDI XXXXXX Actual diode current set. Unit: 0.1A.
Example: 50 Reports the actual diode current is 5.0 amps
PPWE s Power control factor (Range: 1—980. 980 for highest laser power
output)
Reports that power control factor is set to 950 - please refered to
Example: 950 your factory supplied test data to understand the power factor
curve.
?AOW XXHXXK Hour meter reading. Unit: 1 hour.
Example: 123 Report tr\b current operation hours
?20KK Firmware version number
Example: 2731 Displays the current firmware version - 2.7.3.1
Query Crystal 1 Actual temperature in units of 0.01 degC.
e OATSL | e ample 4751 = 47.51C
Query Crystal 1 Set temperature in units of 0.01 degC.
s g Example 4751 = 47.51C
7TK2 xx5000 Query Crystal 2 Actual temperature in units of 0.01 degC.
Example 5000 = 50.00C
7195 5000 Query Crystal 2 Set temperature in units of 0.01 degC.
Example 5000 = 50.00C
TLA Query Actual laser head temperature in units of 0.01 degC.




System Query Commands, Continued

RESPONSE
FROM
CONTROLLER

QUERY FROM PC

Comments

7TD1 Query Diode 1 Actual temperature in units of 0.01 degC.
26GTR 000000: gate low tngger
000001: gate high trigger
?MOD Query the laser operation mode, Example 000012 = Mode 12
7STA 0 Normal
1 Diode 1 Temperature High
2 Diode 1 Temperature Low
3 Laser Head Temperature High
4 Laser Head Temperature Low
5 Environmental Temperature High
6 Environmental Temperature Low
7 Interlock Open
8 Fiber error
9 Diode 2 Temperature High
10 Diode 2 Temperature Low
1 Diode 3 Temperature High
12 Diode 3 Temperature Low
13 Crystal 1 Temperature High
14 Crystal 1 Temperature Low
15 Crystal 2 Temperature High
16 Crystal 2 Temperature Low
17 Crystal 3 Temperature High
18 Crystal 3 Temperature Low
19 Crystal 4 Temperature High
20 Crystal 4 Temperature Low
21 Not used
22 Not used
23 Not used
24 Emergency button
25 Not used
Special Controller Massages
SPECIAL CASE RESFONSE FROM COMMENTS
CONTROLLER
Any error message: wrong message, Need to check the message, the ending and
wrong message ending (0xD, 0xA), or ERROR value. If it is caused by RS232 bit error rate,
incorrect value range. PC needs to resend message.
PC tries to send a message to laser
controller when it is busy with other high BUSY Wait for laser driver to finish its task.
priority task.
When laser alarms any command sent to Example:

laser driver will be ignored and the
system will send back “ALARM", followed
by the alarm condition code.

When alarm condition is cleared, the
laser will require user to enter the
command RTS=1

Indicates laser is alarming because of

. interlock open need to verify
ALARM "000007

RESET RESET by user required




4) AOC PICO GUI(Graphical User Interface) Software

AOC GUI= 2{|0|M&= ZHEDOiCE XO|7F A0l AF2FQl HO|Xof e GUI ZZ2O-E AL
SFCt. AOC Laser Control ZZ2AHMO|ME 7|28 Ql LaserE ZASt= QAHLOAE N&E
D 2o|X TIEH o2{ZE, 2% QI Repetition Rate HA, 0[N Lt =F & Z=2
o

Z Y O|ME =Hot=0 S0 ULt

o® O o

W

ICON Pico Second GUI

- Laser Status — 2{|O|XMQ| ME, HZE CIO|RE, BLEL X (PRF), EH(MCS) 2 HAISHE Al
A= HEf Fo|Ct

- Parameter Setting — AF&At= IiEt0[EH 2EE Sl 2l0|M2 MES HEY = ULCL Ht5
£ T (PRF), EH(MCS) LI2t0|HE 7tSZ 0| A =it

- Repetition Rate (PRF) — AFEXL7L 20| XQ] HtE £EE X .
2 30 kHz ~ 1000 kHzO|Ct G w2 Repetition RateE AME3H7| {SiAE= Pulse-On-
Demand 7|52 O|&3d}{OF otCt.

- Power Factor(MCS) - A7t 2O[X2| =8 MHE 28 + ALk & ¢2 100 ~ 950
O|C}.

-Pump Diode Current (A) — Nano LaserOf| Al AMEE|H HI CIO|QECS EF MRE HE

EY = ULCE MZAOM HEYSH=E TR US AFEoF O|ME QEEE ABY =+
UL *JF A0l HHE SEfOM 23S0 AAES E2 HOo|X HOjFel =3E FX[SH|
g = UChL

- Laser Operation — GUIEO|A 2{0[X &, ME ON /OFF M O{7} 7ts3ICt ME, CIO|RE,
Q-switch & 2f|0|X 2| ZF/ H{HOf 2 EafXIct,

*GUIE AT [ ALEXt= #dts @S YHSIL Enter 7|18 YHHOF ASt= AU2E HPE

Ct.
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5) AOC PICO GUI(Graphical User Interface)

12} AOC Uttrafast Laser Controller - o X

Basic | Advanced | Maintenance

\ 7
Hep | Version 12.10.2021 NF4.5 CID: 300003

AOC PICO GUIZ} HE|H ofzf =Aojl wp2tM 2f|0|MF ZZfctCt.

Laser ON
1. Search for Serial Ports
2. COM ZE _ ME{
3. Connect to Laser.
4. Laser ON - Laser?} %&5tH 2/8F2| Ci7|A|7t0] EQ.
5. Repetition Rate — 200 kHz ~ 1TMHz
6. Power Control - MCS 2} ¥

— Enter Key- MCS 22 150~100077}X] 2=
7. Shutter On / OFF.

Laser OFF
1. Shutter — 7 OFF
2. Laser - 4 OFF - 60X CH7|
3. Disconnect from Laser
- Laser?| 'HZtS sl 30~1A|ZF SQF Chiller 'dZt.

4. M| AR HME OFF



6) Focus Setting 1} Calibration

Ho|X 7tE FEHAZ MEO| QXot ME HMO FocusE® MEd| TFEE= Z0| ZROICH
Focus 91X 2Q5t= HAE w=AM& OfefQF Lt Calibration &2 2 2|0|E 7HX|1
X2t scannerE &dlf 7FSEtQ| focus K| (z2k2l IX[)OA, weldMARK3O|A Foist EHO|
7Lt 7127], offsetg HF0 EFSts A2 Qojoict Lutdoz HE Al EFEHO| &[0 L7
= SHA|TH ARBAL =5 HFO0| Hed I ¥XXNEE &8St0 & £ UCL HE2 715
=0[7t EetE I ZO0|E % (scale)O| ERDHH O|0f CHet At E FESIEE oL}

(1) MYst HAE 7153 A|2E ZTH|St2, AOC GUINM MCS 2 AH™s0 weldMARK3O]|
M Run HHECE 7t50| ZIME &= U= F SiCt

(2) weldMARK3, Ray Guide T2 10| A job ItYUZ StL} EOf, +X} 2telZ J2ICH
(25, 5mm ZO0|Z 100um O[8}e] MZtZHoz 12|1m 2A £ 90k 3|H3I0 MAIHElZ 7¥, 7I2, M2
of M Zo|E =olgt = ULt 7t& Lb2tHE= 100mm/s, 1pass, power= MSC 4 ~ 500)

(3) EJE% S1teh go| & =0 MEO| {0 XSI=E MEZS METHC]

M Z2 HO|Zdo 2 =HQIsiC)

(5) Focus HX[E &HZ WX zx2| IXE DIMSHA =ESH0 2o 1PdE BtESiCH &

& 27 7ts 7t 200um O[Lfo|E22 =H HL[E 100~200um HEE BIC

LY

|'_0'_|-

=

=
&
>

mu njo

—_

Calibration &2 2 20| 7HX|2 /AE = JUX[T, O7[M AG5t= A2 scannerg S
LS T 2olM ZtE0] E=0 A0, FOZ ZtEEQ| focus RIX[(zZrel 2IK[)OA,
weldmarkO| Al 78ISt Ol F7|Lt 7|27, offset & UFO EHS= AS ol0|stct. UHHH
O HE Al EFO| E|0 Lt7|= SHXACH AEA =2 EFO| EeY If H¥EXEE &
5tof & 4= UCH HE2 7Sl =0|7h Hetd U ZO|E 7 (scale)O] ERDHHl 0|0 CHSH X}
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6. Hardware

*Hardware Manual of KOS Laser System (Date : 2025.01.20)

1) Hardware
(1) Chiller

Chiller — Turn on

Step 1: Turnonthe switch Step 2: Press the power button
- Wait for about 30 minutes for the actual temperature
to match the set temperature. (22.0 °C)

(2) Laser turn on- Laser head

Only turn on the Laser head after Chiller temperature has stabilized

Step 1: Press the power
S button
- Wait for 10 second

1y Step 2: Switch the key

Laser turn on — AOC software



(3) Turn on Power Supply

:

Step 1: Switch the power button
Step 2: Turn on the switch

All motion are ready to use

(4) Turn on PC

Turn on PC Power




(5) AOC PICO GUI(Graphical User Interface)

£} AOC Utrafast Laser Controller - 0 X

Disconnect from Laser

Help ] Version 12.10.2021 NF4.5 CID: 300003

ICON Pico Second GUI

AOC PICO GUIZ} Mg of2f =AM w2tA g|o|XE =ZE+SICt.

—

Laser ON
1. Search for Serial Ports
2. COM ZE Hz _ MEf
3. Connect to Laser.
4. Laser ON - Laser?} &5t /82| Ci7|A|Zt0] EQ.
5. Shutter On
6. (3) Disconnect to Laser. —(KOS software0{|A] X|0{)

Laser OFF
1. Shutter — 7 OFF
2. Laser - 4 OFF - 60X CH{7|
3. Disconnect from Laser
- Laser?| HZt2 fl8ll 30~1A|Zt SQF Chiller 'dZt.

4. A2 HE OFF



7. Software - KOS GUI Software

*Software Manual of KOS Laser System (Date : 2025.01.20)

1) KOS Software

Machine Vision

29090 HA

ser | LDS Control
Connect

Disconnect

Load the former fie

Chaet | Image 10 O | cMD

Position Drawing of AP1 & AP2 | Saue Fuirt

su | Group Toosena | 2

[epp—r

-
r—

From et nex

o e

wermeter/ Altenuats

Measure fos (INelengHR (o)

Hewming

Servo Sap | [Seno Reset

COME High level gate mad Laser Fire || Laser Stop STOP
ICON Laser Alignment Tool
2) Machini
¥ Laser Alignment Tool o x
Machine Vision Machining Pp—
. -
| Filk Path: CAKOS\code\AlignmentToohAlignmentTooNbin\Debug\DXF\previousDxfFileClone.dxf
DXF Object LSO / Fluence Desc. | External Tools MgHon Conet
Home
no. Type Machining Group
Servo On Servo Off
1 Line [
2 |Line |8 Motion Type
3 |une B ® Jog Relative
4 |Line ¥

Aligning Setting | Laser/ Powermeter/ Attenua

aser Device Coat

Power Meter Control

Attenuator Control

P

Supported Object Type : Line / Circle / Lwpolyline

Show Camera FOV during machining
1 Show Machining Track (lower speed)
Machining time :

Machining counter :

System Status : Safe

Calibratoin Drawing

ontrol | Machining Group | Motion Setting | Laser/ Power Meter/ Attenuator Setting | Motion Calibration | WeldMark | PMAC/ Alignment Setting

on ® Connect | Power (Watt): [ Power (%) :
Disconnect Disconnect
Disconnect| | Repstition Rate KH -
BN o 000044 o MR
Laser Fire | | powerievel (SR
Measure Pos [532 A 100 Wavelength (nm)
Laser Stop.
Aligning Item Aligning ltem Wavelength Item Note Aligning Width Aligning Heigt Item Thickness @
@ Item 2 uwv None w00  Jwo
Item 3 ' 1
Item 3 uv |None 65 |0.05
Edge Alignment | Item 4 uv |None [0 0 0
@ ! Auto Focus [P— L T rr— 1= = = I

Camera Motion

Camera Select
® Left O Right

Axis X (mm) : 19
Aods ¥ (mm) : -46
Pods 7 (mm) : 4.714

Y+
X X+
¥
z+
z-
Stage Motion
Stage Select
Left @ Right




Connect to Laser

Select the Alignment setting — Check Auto Focus
Select the Item number.

Input the item thickness.

The Connect to the attenuator.

Input a value and then press the “Enter” key and Shutter on

No vk wbdh-=

Open/Generate a CAD Drawing

3) Start machining.

Motion Control Motion Control
‘ Home 7\ \ Home ‘
‘ Servo On H Servo Off ‘ [ Servo On || Servo Off J

fivtionype Motion Tyz2
@' ® Jog = © Relative ® Jog' @ Relative

Relative Distance
xom: 1 |OJEE]
(2) N (oot
EETIEN (o001

Camera Motion Camera Motion
Camera Select = Camera Select
@ ® Left Right @ ® Left Right
Axis X (mm) : 0 Axis X (mm) : 0
v om0 [ iomo
oz o [z
1] @ [1]
! = 2
= ! E X+ - s i X+
K2 3.

EdEANE IS

®

=
=<

@ Stage Motion

Stage Motion
Stage Select Stage Select
® Left O Right ® Left Right

®
;) O E—
f *2- ‘ f &z.

Select Jog Motion or Relative Motion
IF: Relative Motion Distance of Camera X/Y/Z-axis and Stage Z-axis
Select Right/Left Camera for motion control.

Execute Camera X/Y/Z-axis Motion by clicking button.

i d WwN=

Select Right/Left Stage for motion control.
6. Execute Stage Z-axis Motion by
clicking button



4) Introduction of Machining Group

Machining Group

Before machining, users can select one mahcining

% = : # LazerDirct Wrking Tool > SEC] - o x
group for each DXF Object ( etc Line, Circle, lachin V] Machiing [SaeniAe G g 1 5| Gl <85S
. E) =)
LwPolyline..). . Fae Pt CARDS\odA\DiecWrtingToohDirectWitg ook Debug ) <
User can set in each - \Genkioesigenines-11.21.7. Motion Contrl
machining group. O Objec [ 60 Fusnce Dese. | Baermal s Homing |
1 Clrcte Size. on Bearn Size (Percussion Deiing) Servo S [Servo Reset
Mt e P el

Machining Group

1. Processing Mode -> Optional
Processing Speed (mm/s)
Acceleration (mmA2/s) -> Optional
Attenuator Power Level (%) -> Optional
Repetition Rate (kHz)
Number of Pulses -> Optional
MCS (LaserPower level)
Control Signal -> Optional
Spot Dia. (um) -> User need input it in advance
LSO (%) (Laser Spot Overlap)
Fluence (J/cm?2)
Power Energy (u))
Average Power (Watt)

200 HE

St [orgnred
ot Gaing Coe

Base Point: | CENTER 7| [ Dssbiestan
v B Turm OFf Shutter After Clicking E-Stop Butto

Machining Z Offset (mm) b Y
Pass # P P
: x 2
ass set (mm) - iona: Item Setting Laser / Power Meter/ Attenuator / MBE / LDS Control Machining Group  Filling Setting | Laser Setting | Powermeter/ Attenuator/ MBE Setting Motion Setting

Pass X Offset > Optional Machinng 2
Pass Y Offset (mm) -> Optional no. Note Beam Path Processing Mode  Processing Speed (mmy/s) Attenuator Power Level(%) Repetition Rate (kHz) MCS Number of Pulses Cont i
Laser On Delay (ms) -> Optional Rotaion
Laser Off Delay (ms) -> Optional [asswer .|
Group Delay (s) PR (g
Processing Mode -> Optional

¥ Control Laser Parameter ¥ Control Attenuator Power ¥ Control MBE Control Acceleration Use Max. Acc : 10000mm/s*2 1 Export to CSV. oP

CAKO! Deb
\Genlines\genlines-14-19-2.dxf

File Path :

Operation Example

DXF Object | LSO / Fluence Desc. | External Tools 1. Input specified parameters in Group 3

H

[ Circle Size depend on Beam Size (Percussion Drilling) [ . Specify Line 5 to Line 10 for machining by

[J Smooth Mode for Line and Arc objects

no. Type Machining Group

using Group 3’s machining parameters.

Update group number
Update group color

209

. Select Machining Mode
1. On the Fly (IFOV Laser Machining)
2. Only Scanner
3. Only Stage
Perform Machining

| Apply
Machining Mode
| ® OntheFly

) Only Scanner

Only Stage

. Repeatable times 1

(¥ Advance Quality (lower speed)
0] Reverse Machiing Ovder 2 Ais Var. (mm) 0
a‘ Lo Stating fuke ZAdsVar2.(mm): 0

Machining k;low:rsmd)
Base Point: |DXF.ORIGIN ¥ [T Disable Start Pos. | Start Pos. | Origin Pos.

v ™ Turn Off Shutter After Clicking E-Stop Button (] Only Getting M. Code

Downioad M. Code and Rul™

NaN.NaN ¢ >
System Status : Safe

PRI | Position Drawing of AP1 & AP2| Machining time : Machining counter :

Crosshair Size (mi

Item Setting | Laser / Power Meter/ Attenuator / MBE / LDS Control Machining Group |Filling Setting | Laser Setting | Powermeter/ Attenuator/ MBE Setting | Motion Setting
no. Note Beam Path Processing Mode Processing Speed (mmy/s) Acceleration (mm/s”2) Attenuator Power Level(%) Repetition Rate (kHz) Number of P
Wafer use I8 00

¥ Control Laser Parameter ™ Control Attenuator Power | Control MBE ¥ Control Acceleration 1 Export to CSV.

Machining Group - Processing Speed (mm/s)

-
. Processing Speed (mm/s) P’

Alignment Tool (Scanner Mode)
+ Processing Speed mean a scanner’s scan speed during machining.




Machining Group - Laser Parameters

Repetition Rate (kHz)

« Repetition Rate is Laser Pulse Repetition Rate (PRF) 200
« Min./Max. Value depend on the specification of Laser. 22—

+ MCS is Laser Power level (Power Control) SS '
« Power change is non-linear. Ry

« Attenuator Power Level can mee the demand of sensitive film

processing
. Power Chan e iS Iinear Attenuator Power Level(%)
g . |20 [
« Power Level Range : 0% ~ 100% [35 [

« Beam Expansion and Divergence are used in MBE (Motorized Be
am EXpendaI’) funCtion - B. Expansion Divergeﬁce :
« The 2 parameters are optional. é\

B

= 20001 20002 3

Machining Group - Laser Parameters

Number of Pulses is used in Burst Mode | Number of Pulses Contro Signal ___
High level gate mode is the normal Control Signal m
The 2 parameters are optional.

Using Rising edge trigger mode (Control Signal) and

Number of Pulses can be used in TGV ( Through Glass Vias)

‘ ‘ | =100 kHz

| | |1 |
| | | |1 ‘ |
[ tpp=12.5 ns"J" [ ‘ |

i |
- Single puise mode Burst mode




Machining Group - Laser Parameters

LSO Calculation LSO — 50% LSO = 0% LSO = -50%

* LSO (%) is Laser Spot Overlap
¢ The LSO formula is as below . “ ‘ .

« Input 3 variables of v,f,d to get LSO

‘ no. Processing Speed (mm/s) PRF (kHz) Power Level Spot Dia.(um) lSO(%) |
Laser Spot Overlap = % ‘ j |9600
Input Input Input Output

v
LSO(%)=(1—ﬂ—d)x100%

LSO = Laser Spot Overlap

v = processing speed(mm/s)

f = repetition frequency (kHz)
d = beam spot diameter(um)

Fluence Calculation
« Fluence is optical energy delivered per unit area
* The fluence formula is the below .

PRF (kHz) Power Level Spot Dia. (um) LSO(%) Power (Watt) Fluence(J/cm~2)

+ Use three variables of p,f,d to change Fluence 5% i % il
[Tnput]

Fluence Fluence = [SMB7088 J/cm~2 IlnpUt ] [Tnput | utput

Fluence (J/emA2) =p /f/(m*(d/2)"2)

p = laser power (Watt) Watt
f = repetition frequency (kHz) 500 [EzF3
d = beam spot diameter (um) 25 um | Calculate

Machining Group - Machining Z Offset (mm)

For Alignment Tool (Scanner Mode)
« Machining Z Offset is Z-axis move during machining by controlling the Z-axis position

of Sample stage.
+ Users can get the optimal spot size by using this function.

Viterbium pulsed fiber sser

7
Sample stg/




Machining Group - Pass Parameters

+ Pass # is the repeat times of machining.
Each line path of Machinin
g Group 2 will be passed f

Pass # (

ERtM The Pass # value of Machining
Group 2 is 2.

or 2 times by laser beam.

= Pass X Offset is the added Offset in every repeat times of machining in X direction.
+ Pass Y Offset is the added Offset in every repeat times of machining in Y direction.
+ The 2 parameters are optional.  pass# pass x Offset (mm) Pass Y Offset (mm)

[z o2 |0 |

2 0.1 0.5

Machining Group - Group Parameters

» Group Delay (s) is the delay time of start machining of each machining group.

: Group Delay (s)

The group delay

Wait for 30s before
_ value of Machining

processing the line path

Group 3 is 30s. of Machining Group 3.

* Group Note : User can record the purpose for each Machining Group.

no. Note B¢

DWafer use

2 |Glass use




Machining Group - Processing Mode

+ Processing Mode have 3 kind of machining mode for DXF 2D Polyline object.
+ Outline
+ Filling
+ Qutline and Filling

Processing Mode

Outline
| Qutline
Filling
|l outline and Filling
lrittinn

Outline

AR
.

T

Filling Setting

iy ¢

LT
+

Hatching

/] Cross Hatch
Applvi

Spdy
HH
FHH

H

i

2, §r

Machining Group - Export All Group Parameters

Item Setting | Laser / Power Meter/ Attenuator / MBE / LDS Control | Machining Group | Filling Setting | Laser Setting | Powermeter/ Attenuator/ MBE Setting | Motion Setting

Processing Mode Processing Speed (mm/s) Attenuator Power Level(%) Repetition Rate (kHz) MCS Number of Pulses Control Sigr
Outline and Filling| 100

no. Note Beam Path
Wafer use G 0

999 [300 | High level g:

Export all parameter
S to a CSV file

¥ Control Laser Parameter ¥ Control Attenuator Power ¥ Control MBE Control Acceleration Use Max. Acc : 10000mm/s*2

8 | [ ) | £ R G |l I S
no. |Note Beam Path Processing Mode Processing Speed (mnvs) Attenuator Power Level(%) Repetition Rate (kHz) MCS Number of Pulses Control Signal
1 Wafer use 100 100 999 300 20001 20002 2 99.49¢
2Glass use 100 0 500 1000 20000 20000 20 9¢
3 Soft substrate use 200 0 500 1000 20000 20000 20 9¢
B 100 0 500 300 20000 20000 20 9t
5 100 0 500 300 20000 20000 20 99
6 300 0 500 300 [}) 20000 20000 20 9i
7 100 0 500 300 20000 20000 20 9

Open CSV file by Excel



5) Device Control

KOS software can intergrate with many device for customer’'s demand

Device Control

KOS Software can integrate with many devices for

Item Setting| Laser / Power Meter/ Attanuator / MBE / LDS Control | Machining Group | Filling Setting | Laser Setting | Powermeter Attenuator/ MBE Setting | _Motian Setting

AOC Laser |LDS Control Power Meter Control Attenuator Cantrol

Shtter: on = off

Repetition Rate (kHz) : m
Number of Pulses / Burst :

Serial ot MCS / Power Control: I

I.,Nunz | Control Signal Setting :

customer’s demand.
. Laser Control

. Power Meter Control

. Attenuator Control

. Camera

. Motorized Beam Expander (MBE) ->

. Laser Displacement Sensors (LDS) ->
AOC Laser | LDS Control
. Machining Group can automatically control the
| Connect | Distance (mm): 9 P Y

| Disconnect

above some devices function during machining.

NaN

Item Setting | Laser / Power Meter/ Attenuator / MBE / LDS Cmtmli_ Machining Group | Filling Setting | Laser Setting | Powermeter/ Attenuator/ MBE Setting

Maotion Setting

>cessing Speed (mm/s) Acceleration (mm/s~2) Attenuator Power Level(%) Repetition Rate (kHz) Number of Pulses MCS Control Signal 8. Expansion Divergence LSO

Basic | Advanced | Maintenance |

£2) AOC Ultafast Lases Controles - o X l
Operation |

Select Com Port

Connect to Laser

Turn On Laser and then wait for 8 mins
Select Wavelength and then wait for 2 mins
Turn On / Off laser shutter

Turn On Sleep Mode if user doesn't use laser for a long time. It can
extent laser use life.

Print Report

Check the check box of Interpolat and then user can input the value of

Repetition Rate.

Select the value of Repetition Rate

Input the value of Power Control (Change Power)

Warming up. laser will be available within 416s. Please wait. NOTE

y
System state: NORMAL OPERATING

Input Number of Pulses/Burst->

Control Signal Setting

High level gate mode ->

Item Setting | Laser / Power Meter/ Attenuator / MBE / LDS Contro Lowlevel gate miode

AOC Laser | LDS Control Rising edge trigger mode ->
Shutter : on * off Falling edge trigger mode
Revetition Rate (kHz): [N

Number of Pulses / Burst : m

Serial Port MCS / Power Control :

None ¥ Control Signal Setting :



Device Control - Common Device Operation

Common Device Operation

°r Setting | Powermeter/ Attenuato

Item Setting Laser / Power Meter/ Attenuator / MBE / LDS Contro . Connect to Laser

Attenuator Control . Turn on Laser Shuter

AQOC Laser | LDS Control

m Connect

. Check/ Input Laser

Shutter : Power Level (%) :

parameters

Repetition Rate (kHz) : Connect to Power Meter

. M P Meter f
Number of Pulses / Burst : ove Power Meter to

Measure Position
Serial Port MCS / Power Control :

Laser Fire
. Check Power Value

. Connect to Attenuator

None  *|  Control Signal Setting :

l

Input a value (%)

-> Enter key
Machining Group | Filling Setting ‘ Lase = -> Check Power
Value
Power Meter Control 10. Connect to MBE
- Average Power (Watt) : 1/ MBE Setting | Motion Setting 11. Input MBE parameters

Disconnect | | | I a MBE Control - Check Beam Shape
A Ready Pos _O‘OOO mc:;nnec( |DisconnectJ _ - Check Power Value
12. Record MBE test result in

m Laser Fire || Laser Stop 13 13. Laser Stop

14. Move Power Meter back to

Beam Diameter :

Beam Expansion

Divergence :
Ready Position

1) Scientific Chart

e — [Eos St e ]
Nchine Vion [ Mchiing. Scertifc Chart mage o

150 30 M Chart 150, Geagh - Areage Fowes.

Pube ey 13 Machiing G, Guaph - Averbge Pover nd P Erergy v, Rt Rate

Scientific Chart

+ KOS Software provide 3 scientific charts to meet customer demand

¥ Lase Dicect Witing ool LB T Bl5 W6 0@ I
Machine Vision | Machining | Scientific Chart |Image to DXF | cMD = B

LSO 3D Mesh Chart - LSO Graph - Average Power, LSO, Fluence and Pulse Energy vs. Machining Group | Graph - Average Power and Pulse Energy vs. Repetition Rate

LSO 3D Mesh Chart Parameters _
Spot Dia.(um) )
First Processing Speed (mm/s)
Interval Speed. (mm/s)

First Repetition Rate (kHz)
Interval Rate (kHz)
Data Set Number

— n

e Stsng e/ Fowes Mt Atawaton / MBE /105 Com

=

no. PS(mm/s) RR(kHz) LSO %

| Mesh able || chart Disply Setting |

Export Chart

e



Scientific Chart - LSO 3D Mesh Chart

LSO 3D Mesh Chart - LSO | Graph - Average Power, LSO, Fluence and Pulse Energy vs. Machining Group | Graph - Average Power and Pulse Energy vs. Repetition Rate

LSO 3D Mesh Chart

+ Usercan use it to get the
Spot Dia.(um) optimal LSO conditions
First Processing Speed (mm/s) after program calculation
Interval Speed (mm/s)

LSO 3D Mesh Chart Parameters

First Repetition Rate (kHz) + Common Operation
Interval Rate (kHz) . Input Parameters
Data Set Numbe . Generate Data
Listand 3D Chart
Edit Data

Update 3D Chart
Export Chart
Show Mesh
Table

Export Mesh
Table Data

pdate 3D Charl” Chart Display Setting ‘

MeshTable || Export Chart

3600 88 86909 856

3900 &7 85818 84

Scientific Chart - Power, Fluence and Pulse Energy vs. Machining Group

Item Setting| Laser / Power Meter/ Attenuator / MBE / LDS Users can check the
mmc Laser | LDS Control E actual condition of Power,
Shutter ¢ on O off
onnect Fluence and Pulse

Power heter Contral LSO 3D Mesh Chart - LSO Graph - Average Power, LSO, Fluence and Pulse Energy vs. Machining Group | Graph - Average Power and Pulse Energy vs. Repetition Rate Energy for each laser
APL = Attenuator Power Level (%) . P
Ec"""m | Aversas Fower it ’ parameters in Machining

Average Power, LSO, Fluence and Pulse Energy as a Function of Machiring Group

e 23.4 yyMMdd-hhmmss Group before machining.
S P IR '

Common Operation

1. Connectto Laser
2. Tum on shutter
Connect to Power
Meter
Move Power Meter
to Measure Position
Edit laser

parameters in

Machining Group
6 . . Input Machining

1 2 3 6
Machining Gl luding multi-machining p Group No. Range
Export Gragh chining Group no.: [l Start Measure Power || Generate Chart . StartMeasure

Power
1or/ MBE /105 Caal il "

Export Graph

Mave Power Meter

[T, e —r———y—r——y v —r— S

Caution : Don’t use very high power (MCS)
at first. It make some issue on Power Meter’s
sensor so please use lower power at first

and then make power getting higher. <

to Ready Position




Scientific Chart - Power and Pulse Energy vs. Repetition Rate

er  Power heter) A Mt / LS Contro
Control

Shutter * on o off

isconnea] Reorton e iz [N 150 30 Mesh Chart - LSO | Graph - Average Power, LSO, Fluence and Pulse Energy vs. Machining Group | Graph - Average Power and Pulse Energy vs. Repetition Rate
Number of Puses / Burst Information

SeribiBont MACS / Power Cortrol Awverage Power and Pulse Energy as a Function of Repetition Rate

None | Conuol Signal Seting YyMMdd-hhemen:ss

Power Meter Control

T

14 234

s o RGO

Laser Fire || Laser Stop

H{EE

700 800
Repetition Rate (kHz)

6) Measurement

Small Size Measure

|- Small Size Measure : Use Camera to measure Distance, Angle, Area, .... |

Direct Writing Tool

Alignment Point 1 and Alignment Point 2
SaveAP1toGetAP2|| AP1 || AP2 |[Select AP2 Mark] (S

Click

e e P

AP1Y (mm): -151.06 | AP2 Y (mm): -151.06 | Y2

Alignment Tool

Alignment Point 2

AP2 Y (mm) : -69.297 Center2 Y (mm) : -74.297

Center Offset : 40 mm

[ |
]

Alignment Point 1

X1 Offsel Center1Y (mm) : -73.982

Center Offset : 40 mm
[Ceemen ]
[savecomeert]

AP1Y (mm) : -AR 98>

Click

Users can check laser

power and pulse energy
condition in a fixed laser

power (MCS) and serval
different Repetition Rates.

Common Operation
Connectto Laser

Turn on shutter

. Input 100 (Low Power)
. Connect to Power Meter

. Move Power Meter to

Measure Po

6. Laser Fire

_ Adjust power getting Higher

to the value of user demand.

. Input parameters

. Ged e Test data

Edit Test Dats
Start Measure Power

Export Graph

. Export Data

ower Meter to Ready




Big Size Measure

Direct Writing Tool
* Use Linear / Gantry Stage and Camera to measure size,
angle and so no.

Large Area Measuring / Angle Correction

1st Point

2nd Point
Mid Point

Dist. (mm) : 15.135

After Y (mm) : 0

Measure Operation

. Move Camera to 1st Point and then save the position

. Move Camerato 2nd Point and then save the position

. Show the calculationresult

. Automatically Move Camera to the position of 1st Point
after Angle Correction

Auto-Correct (Optional)
+ Make a line horizonal with camera by stage rotation and

then move camera to the 1st Point from a former 2nd

Alignment Tool
» Use Linear / Gantry Stage and Camera to measure size,
angle and so on.

Large Area Measuring & Angle Correction

=
ST

1st Point

2nd Point

Point.

Camera Live View

i
Stage Rotation 1

7) CAD Generator

Niychine Vision Machining | Scientific Chart | Image to DXF | CMD CAD Gentsator - Pleaseinput perametéss

Vertical line number
ticalline length (mm)
tical ine interval (mm)
Vertical group number
Vertical group interval (mm)
Group interval include fine interval
Hide Line Array

Horizontal Circle number
ntal Cir

1
1 2.
rical Circle number []
rice Radius (mm) 1 3
Circle Size depend on Beam Size (Percussion Drilling) =
] Hide Circle Array

4.

ber
Vertcal Rectangle Width (mm) 10
Vertical Rectangle Height (mm) 10
Vertical Rectangle Corner R. (mm) [)
V) Hide Rectangle Array

NaNNaN ¢

I i e

Item Setting Laser / Power Meter/ Attenuator / MBE / LDS Control Machining

| no. Note Beam Path Processing Mode Processing Spee)

CAD Generator

Automatically generate Line Array, Circle Array,
Rectangle Array and Helical Circle Array by using the
parameters that user input.

Basic Line Array, Circle Array, Rectangle Array and
Helical Circle Array can be generated at the same

Common Operation:

Click the icon of CAD Generator

Input the parameters according to user needs
Click Generate Button

Users can directly perform machiningby using the

drawing.




CAD Generator - Basic Line Array

- Basic Line Arr
e kg o) w i « Horizontal Lines
tal line interval (mm) 0 « Vertical Lines

ntal group line number 3 tal group line number : Hori i .
Tt (e £ s el ) | Vertical Line Parameter - Circle Array, Rectangle Array an
= Vertical line number 1
Horizontal Line Parameter

:::m e Helical Circle Array follow Basic Line
Verticalline interval (mm) : ) Vertical line interval {mem) [Vertical ine interval (mm) : 1 Array Setting to generate Circles,
Vertical group line number : 0 R e Vertical group line number Rectangles and Helical Circles and
Vertical group interval (mm) : 0 Vertical group interval {mm) | Vertical arup interval (mm) :

then hide Basic Line Array.

[] Group interval include line interval

de Une Aray

Hide Line Array

Line Interval - 10 mm

Group Interval: 50 mm

Group Interval: 50 mm

Line length : 100 mm

Group line number: 3

CAD Generator - Circle Array

Circle Array
Horizontal line number : - J Hori;onta_l Circles
Horizontal line length (mm) : ( « Vertical Circles
Horizontal line interval (mm) : . . + Common Operation

Horizontal group line number : . — . Input Basic Line Array Setting
Horizontal group interval (mm) : Horizontal Circle Number : 3 . Hide Line Array

->It means generate 3 circles 2 =

on each horizontal line. - Input c'.rde Array Setting
Vertical fine interval (mm) : . Show Clrcle_ A_rray
Vertical group line number : ( . Input Machining group No.

Vertical group interval (mm) : ) Generate Circle Array

[ Group interval includ rval C
[ Hide Line Array a « Circle Size depends on Beam Size
+ TGV application

Circle Arra « This function is optional.
Horizontal Circle number : + This function must be use
Horizontal Circle Radius (mm) : with the setting of Number of

R 3 9 : Pulses and Control Signal
Vertical Crlce Rodius (mm)

[[] Circle Size depend on Beam Size (Percussion Drilling) Number of Pulses Control Signal

m ] Hide Circle Array Rising edge trigger mo%e
Total Setting
Default Machining group No. : 1

Generate ] Cancel




CAD Generator - Rectangle Array

CAD Generator - Please input parameters -

Horizontal line number :

Horizontal line length (mm) :

Horizontal line interval (mm) :

Horizontal Rectangle Number - 4

—>It means generate 4 rectangles
on each horizontal line.

Horizontal group line number :

Horizontal aroup interval (mm) :
Vertical line number :

Vertical line length (mm) :
Vertical line interval (mm) :
Vertical group line number

Vertical group interval (m

[ Group interval includ quaasasara
[] Hide Line Array

Horizontal Rectangle number :

Horizontal Rectangle Width (mm) :
Horizontal Rectangle Height (mm

Horizontal Rectangle Comer R. (mm

VETUL REULangIE nuTmDeT §
Vertical Rectangle Width (mm) :

Vertical Rectangle Height (mm) :

Vertical Rectangle Corner R. (mm) :

[] Hide Rectangle Array

Total Setting

Default Machining group No. : 1

Generate ] Cancel

CAD Generator - Rectangle Array

CAD Generator - Please input parameters B

Horizontal line number :
Horizontal line length (mm) :
Horizontal line interval (mm) :
Horizontal group line number :
Horizontal aroup interval (mm) :
Vertical line number :

Vertical line length (mm) :
Vertical line interval (mm) :
Vertical group line number :
Vertical group interval (mm) :

Horizontal Rectangle Number - 4
—->It means generate 4 rectangles
on each horizontal line,

[0 Group interval includ al
(/] Hide Line Array

Horizontal Rectangle number :
Horizontal Rectangle Width (mm) :
Horizontal Rectangle Height (mm) :
Horizontal Rectangle Comer R. (mm) :

Default Machining group No. :

Generate [ Cancel

Rectangle Array

+ Horizontal Rectangles

*+ Vertical Rectangles

+ Common Operation
1. Input Basic Line Array Setting
2. Hide Line Array
3. Input Rectangle Array Setting
4. Show Rectangle Array
5. Input Machining group No.
6. Generate Rectangle Array

Rectangle Array

« Horizontal Rectangles

« Vertical Rectangles

+= Common Operation
1. Input Basic Line Array Setting
2. Hide Line Array
3. Input Rectangle Array Setting
4. Show Rectangle Array
5. Input Machining group No.
6. Generate Rectangle Array




CAD Generator - Helical Circle Array

Helical Circle Array

» Horizontal Helical Circles

Horizontal line number : Horizontal Helical Circle Number - 6 + Vertical Helical Circles
Horizontal line length (mm) : ->It means generate 4 helical circles * Common Operation
Horizontal line interval (mm) : on each horizontal line. . Input Basic Line Array Setting

Horizontal group line number :

. Hide Line Array

. Input Helical Circle Array Setting
. Show Helical Circle Array

. Input Machining group No.

. Generate Helical Circle Array

Horizontal group interval (mm) :
| Vertical line number :

Vertical line length (mm) :
Vertical line interval (mm) :
Vertical group line number :
Vertical group interval (mm) :

[ Group interval includ al
[ Hide Line Array

Helical Circle Arra

Horizontal Helical Circle number

H al Helical Circle Radius (mm) :
Horizontal Helical Circle Interval (mm) |

Vertical Helical Lircle number :
Vertical Helical Cirlce Radius (mm) :
Vertical Helical Cirlce Interval (mm) :

] Hide Helical Circle Array

otal Setting

Default Machining group No. : 4

[ Generate | Cancel

7) Image to DXF

Machine Vision | Machining iegtific Chart Image to DXF CMD
1.0pen mg.;ue& E P aaion '"!as.eth'““"‘d- 190 e m KOS Software provide the function to

Since 1999 Since 1999 convert an image file to DXF file.

:éa-si (#) ﬂ'ﬁ MOI ?_l é %5: (¥) a‘g M OI ﬁ é Common Operation :

Fnonie e enoee, KOFtherm Science Co., Ltd o ey KOrtherm Science Co., Ltd

. Select an image file (bmp, png, jpg).
. Edit Conversion Parameters.

. Convert Image to Binarization Image. If

the imageresult is not good , try Step. 2
again.
4. Convert the image to DXF.

5. Perform an image machining .

3. Binarization Image to DXF

. Innovative Laser Techn)

& Base Point: | LEFT_BOTIOM
) et Clcking £-51




8) Alignment Tool — Motion Control

Motion Type

Mation Type
@®jog O Relative . Jog Motion is when motion is com

OlJog ®

manded at a defined constant vel
ocity with infinite distance.
Select to control a Left or Right Ca

mera Stage

Camera Motion
Camera Select
@ Left O Right

Camera Motion .
Caniara Selact Move Camera Stage by pressing b

® Left O Right uttons

Select UV/Green/IR Sampe Stage i
f there is not only one sample sta
ge

Move Sample Stage by pressing b

uttons

Machining Z
Stage Moti Stage Motion
<[ *Si8e Select 8ge Select

UV ® GREEN *' IR UV ® GREEN ' IR

ey
't <

& Laser Aigament Tool

Relative motion is a motion to m
ve by a specified distance from th
e current position.
Input a specified relative distance
of X/Y/Z/StageZ axis
X/Y/Z : Camera Stage Axis

o Stage Z : Sampe Stage Axis
Select to control a Left or Right Ca
mera Stage
Move Camera Stage by clicking bu
ttons
Select UV/Green/IR Sampe Stage t
o control motion if there is not on
ly one sample stage
Move Sample Stage by clicking bu

ttons

Machine Vision |Machining | Scientific Chart | image to DXF Alignment Tool :

1

Al Alignment | The Setting for Beam Path | Camera / Machining Size Setting | Large Area Measuring / Ready Location Setting | UVW Motion
Alignment Point 1 Alignment Point 2 One Click

Aligning Setting | Laser/ Powermeter/ Attenuator Control | Machining Group | Motion Setting | Lases/ Power Meter/ Attenuator Setting | Scanner Setting | PMAC/ Alignment Setting Stage Motion

‘Stige Select
Aiigning Item UV * GREEN
Item 1 Y

(] edge Alignment

o sample it [l ok Camera & Stage ) Auto Focus [Tewortocsv |

23

Alignmentby using 2 Camera

Use Left Camera to move to the position of Align
ment Point 1 (AP1)

Use Right Camera to move to the position of Alig
nment Point 2 (AP2)

It's for the Beam Path of Scanner Mode
Mark Alignment

Edge Alignment




Alignment Tool

Definition - Aligning Width, Alignment Height

Mark Alignment

Left Mark

Aligning Width

Aligning Height

Left Edge

Edge Alignment

Sample

Aligning Height

Alignment Tool - Initial Setting

pTyr——
Machine Vision |Machining | Scientific Chart | Image to DXF

Al Alignment | The Setting for Beam Path | Camera / Machining Size Setting | Large Area Measuring / Ready Location Setting | UVW Motion

Alignment Point 1 Alignment Point 2
IO - 2o [ comr o 31001 TR 2« e 41| oz x o 1 |
[rone: RO centerofiset:somm [T o -~ Center Offset: 40 mm

-
[coaimegeac o] [Swatf] | wesse o (o | [ | e | ==
g— Control | Laser/ Power Meter/. g ng | PMAC/

4 Auto Focus

"ﬂ_
Moton
=g

Execute Homing
Select ltem

Select Beam Path
Input Aligning Width
Input Aligning Height

Input Item Thickness

|7Aligning Width

Right Edge




Alignment Tool - P1 Processing

4 Laser Ahgnment Tool
Machine Vision | Machining | Scientific Chart | Image to DXF

K85 . New Sample Init
i Gt . Uncheck/ Check Edge Alignment
Ema . Move Left Camerato AP1
~gat . Move Right Camera to AP2
. Put sample marks/edges under
Camera Live views

Al Alignment | The Setting for Beam Path | Camera / Machining Size Setting | Large Area Measuring / Ready Location Setting | UVW Motion
Alignment Point 1 Alignment Point 2

Auto-Alignment

Center Offset : 40 mm Center Offset : 40 mm

o] [Comer ]
(oscia = i
T |
/mpvhm‘wwﬁmplwmm‘m/ Rpe)
ing ltem Beam Path item Note Aligning Width (mm) Aligair Imm) ftem Thickness (mm) AP1 xum) AP1Y (mm) AP2 x(mmy AP2Y (mm) User

Alignment Tool - P1 Processing

Mark Alignment Edge Alignment

Alignment Point 1

Select Mark

Select a mark
center/edge by using
mouse or “up”’,

“down”, “left” and

“right” keys
Get Offsets




Alignment Tool - P1 Processing

Alignment Point 2

Mark Alignment

Edge Alignment

Select Mark

Select Mark
Select a mark

center/edge by usin

mouse or “up”,

“down”, “left” and
“right” keys

More to The Selected Point

Get Offsets

1

Alignment Tool - P1 Processing

& Laser Alignment Tool g

Machine Vision Machining | Scientific Chart | Image to DXF

File Path : C:\KOS\code\Ali Al

ines\genLines-22-0-28.dxf
DXF Object | LSO / Fluence Desc. | External Tools

Object no. Type Machining Group
1 Line
2 |Line
3 Jtine

Supported Object Type : Line / Circle / Lwpolyline

XY

Machining time :

NaNNaN € Machining counter :

Crosshair Size (mm)

Position Drawing of AP1 & AP2 System Status : Safe

Aligning Setting | Laser/ Powermeter/ Attenuator Control | Machining Group | Motion Setting | Laser/ Power Meter/ Attenuator Setting | Scanner Setting | PMAC/ Alignment Setting
Aligning Item
Rtem 1

Edge Alignment

O e E o s

¥ Auto Focus

1 Export to CSV.

From no. | T
:] Servo On | Servo O

Show Camera FOV during machining
l 0 Show Machining Track (lower speed)

e Joimwom o |

: « =¥

m) Aligning Height (mm) item Thickness (mm) AP1X (mm) AP1Y(mm) AP2 X (mm) AP2Y (mm) User X Offset (mm) User Y Offset (mm) User Angle Offset () Auto Machi
&

- o X
Motion Control

[ Homing ]

¥
(5= )

Motion Type
® Jog O Relative

Camera Motion
Camera Select
 Left O Right

r~

[ Machinngz |
[ Comenz
Stage Motion
Stioe Select
UV * GREEN IR

e
1 4.

Open/Generate a CAD
Input User X Offset
Input User Y Offset
Start machining. After

machining, the user can

take out the sample.




Alighment Tool - P1 Processing

P1 Processing Result

Mark Alignment

Edge Alignment

Left Mark

Right Marlﬂ I Left Edge Right Edge
¥ __ _lUsery Offset

‘H User Y Offset

>

User X Offset |

;I
User X Offset

Alignment Tool - P2/P3 Processing

Machine Vision  Machining | Scientific Chart | Image to DXF

4 Loser Alignment Tool

1. .Put Marks/Edges under

Camera Live Views

Al Alignment | The Setting for Beam Path | Camera / Machining Size Setting | Large Area Measuring / Ready Location Setting | UVW Motion
Alignment Point 1

Alignment Point 2

One Click ™2 il
¥
CEZTN - CenterOfset: 40mm |
| Calulate Apprax. APY = MachinngZ |
_ComeraZ
Aligning Setting  Laser/ Powermeter/ Attenuator Control | Machining Group | Motion Setting | Laser/ Power Mster/ Attenuator Setting | Scanner Setting | PMAC/ Alignment Sstting Sia Motion
"m‘*"‘ .1 | Aigningttem Beam path item Note Aligning Width (mm) Aligning Height (mm) Item Thickness (mm) A1 X (mm) AP1Y (mm) AP2X (mm) AP2 Y (mm) Use UV * GREEN R
pem 0 11 6081 68 1411 9297 |60
] Edge Alignment

‘ gty
« ) ] 0 . IV 24
B Cltock Camera &Stage. 4 Auto Focus

4 Export to CSV. SSIOE




Alignment Tool - P2/P3 Processing

Mark Alignment Edge Alignment

Alignment Point 1 e e M

Select Mark
Program select the
former position
automatically

Get Offsets

O

Alignment Tool - P2/P3 Processing

Mark Alignment Edge Alignment

Alignment Point 2

Select Mark
Program select the

former position

automatically
Get Offsets




& Laser Zignment Tocl

biochie viien| wachinng scmine | mese o 1§ NMeENt Tool - P2 /P3 Processing

=
r=
H

Q
Q
Q

NabNaN ¢

Aligning tem
ttem 1

¥ Edge Alignment

File Path : CAK

Alignment Tool - P2/P3 Processing

DxfFileClone.dxf

\Debug\DXFYy

From no.

Apply

Supparted Object Type : Line / Circle / Lwpalyiine

Show Camera FOV during machining

[ show Machining Track (lower speed)

Machining counter

System Status : Safe

mm) User Angle Offset () Aut |

[TEpontoCsv

Input User X Offset
Input User Y Offset
Start machining. After
machining, the user can

take out the sample.

Machining Z
CameraZ

Stage Motion
‘Stage Select
UV ® GREEN ' IR

Alignment Tool - P2/P3 Processing

P2/P3 Processing Result

Mark Alignment

Left Mark

Right Mark

User Y Offset

P1 Lines runs parallel
with P2/P3 Lines

Edge Alignment

| Right Edge

| Left Edge |

User Y Offset

& > y 4
< L e
1 \
X J
2 v

User X Offset

P1 Lines runs parallel
with P2 /P3 Lines




8. ¥1Xt=

1) Trouble shooting

(1) A Common Problem

Trouble Check
TO1 | WeldmarkZ =3 7SS Al=sH | 270 MY AZHEHE N3
=0, 27047t S 201X g1 & | 2 SARZ0| 4742 sMSO| AMU=AX| &l £
O] oh=20j2t Lt2L AAN A= B2, HiH A
T02 | HAALX2 S A7 =0l, | HEE 22 WE BlMIA M z=AL 22
OII:I J_Ll.Eji, O|7|.E|X| OFO |.
T03 | Probamus =210 ZtO2t | Probamus Z2 1ML weldmark T2 S HXK
o| ?IX| =HO| L} HAo £, ASS BoF Stk
To4 | #|O|X Hlo| LRIFK| C SHT-ON, DIODE-ON, QS-ON 372 HHEO| 2% Q!
=X 2ol
2 A2 alignment ZRI(KZ=AHZ Q)
29| dZ+E30| =QI5t0o] oA 2ol
TO5 | Probamus Z23 HA=F0f | ZHS=std MRS = A.
RHO &Y
To6 | ZiO[X ZEE #A0M dag | C[AZ 0] Zof o2HAMXIE 225t ZHHE =
Of LEALY, 0|2 MMIX|Z} LEEFEE | TRA] ZACE
Ct. 2o|x ZZTlo| &|X| @f=Ct
TO7 | Weldmark 2 =30 Ct2& A | Objecte| 7H=7t =2IHO| 0| T 2F WZ0j| Cf
Z= O =28 H+E Mg A
TO8 | 20| X I+7h fSiACt. - Warming up2 S&3| stA=7t
-2 352g0] O JEjoM 2 I[ZE A+ESHO
+Oo| ThREYA=t
-UE gEdz MYE =T E2HE A=t
-HZE Align 0] S0{¥ =7t
HZ=Atoll 22)
TO9 | el HMRAS AZIY=0, PCT} SUHEEE =X H(Mz Hofd B AS)
FAH. B A M 2 (K Z= A 2l)
T10 | 24 7|2EQ} ORAVE 2EE | @4 USBZt 2 S8 UA=X| =2l
X @=. BiE{2] M=




(2)eolx %

EE HIAQ|A A

gt

-1 — =2 o

Q= Error message E

Error Code Error Message Interpretation
' WARNING !!! Diode Temperature is higher than
000001 TOO HIGH 35°C
PUMP DIODE TEMP
' WARNING !!! Diode Temperature is lower than
000002 TOO LOW 15 °C: or chiller controlling cable is
PUMP DIODE TEMP not connected: or chiller water flow
is too slow
' WARNING !!! Laser Head Temperature is higher
000003 TOO HIGH than 40 °C
LASER HEAD TEMP
' WARNING !!! Laser Head Temperature is lower
000004 TOO LOW than 15 °C
LASER HEAD TEMP
' WARNING !!! Environmental Temperature is
000005 TOO HIGH higher than the setting alarm
ENVIRONMENTAL TEMP temperature (usually set to 32 °C or
35°C)
' WARNING !!! Environmental Temperature is
000006 TOO LOW lower than 15 °C
ENVIRONMENTAL TEMP
000007 ' WARNING !!! Interlock is open

INTERLOCK OPEN




(3) LASER Controller Check

RESPONSE FROM LASER

COMMAND FROM PC | DRIVER IS ALWAYS 6 DIGITS COMMENTS
{EACH DIGIT IS BETWEEN 0-9)
MCH MOD_CH If laser driver is in Local mode and LCD display stays at status
REMOTE screen, this command will change laser to REMOTE mode.
LOCAL Indicates laser driver is in Local mode but not at status screen
ERROR Indicates laser driver is in REMOTE mode
MCH=1 MOD_CH If laser driver is in REMOTE mode, this command will change laser
LOCAL driver to Local mode
LOCAL Indicates laser driver is in Local mode
DI0=0 000000 Dicde off
DI0=1 000001 Dicde on
Qsw=0 000000 Q-switch off
OSW=1 000001 O-switch on
SHT=0 000000 Shutter off
SHT=1 000001 Shutter on
EXT=0 000000 Internal trigger
EXT=1 000001 External trigger
PRF=momon fedeved Pulse rate set up to 300KHz. Unit is HZ.
{x: digits 0-3)
Examples:
PRF=12345% 012345 Set pulse rate to 12345HZ {shown on display as 12 3KHZ)
PRF=12345%6 123456 Set pulse rate to 123456H7 (shown on display as 123KHZ)
PWS=m00e MK Power calibration setting.
{u: digits 0-3) Unit: 1mW /0. 1W/0.01W
{Unit depends on Power Monitor Type.)
Example:
PW5=888 0008388 Set calibration power to S.88W
{Power monitor for laser power <10W )
1 Dk=00 WO Diode current set. Unit: 0.1A
{x: digits 0-3)
Examples:
IDI=150 000150 Set diode current to 15.04
1DI=321 000321 Set diode current to 32,14
PWF=xoox (x: digits 0-9.) | moooo
{Set power control
factor. Range 1-1000
corresponding to
Minimum-Maximum
power output.)
Examples:
PWF=1000 001000 Set laser power output to Maximum

PWF=350 000550 Set laser power output to about 95% Maximum.




QUERY FROM PC

RESPONSE FROM LASER
DRIVER IS ALWAYS 6 DIGITS
{EACH DIGIT I5 BETWEEN 0-9)

COMMENTS

Do 000000 Diode off
000001 Diode on
POSW 000000 Q-switch off
000001 C-switch on
PEHT 000000 Shutter off
000001 Shutter on
PEXT 000000 Use internal pulse
000001 Use external pulse
?PRF KEEAXX Pulse rate set. Unit HZ.
Example:
?PRF 023456 Pulse rate is 23456H7 (23 .4 KHZ)
?ID3 AAAAAN Diode current setting. Unit: 0.1A4.
Example:
?ID3 000150 Diode current setting is 15.04
2IDl AN Actuzl diode current set. Unit: 0.1A.
Example:
2IkI 000150 Actual diode current is 15.04
PPWS AN Power calibration setting.
Unit: 1mW,/0.1W/0.01W [Unit depends on Power Menitor Type.)
Example: Power calibration setting: 3.5W
PWS 000095 {power monitor for laser power <10W)
PWR AAAAAN Calibrated power measurement.
Unit: LmW/0.1W/0.01W
{Unit depends on Power Monitor Type.)
Example:
PWR 000095 Power monitor measurement - 9.5W
{power monitor for laser power > 10W)
PWF AN Power control factor (Range: 1—1000. 1000 for highest laser
power output)
Example:
*PWF 001000 Laser output set to Maximum
FAOW AAAAAN Hour meter reading. Unit: 1 hour
Example:
FADW 000123 Hour meter reading is 123 hour.
PETA 000000 Normal
000001 Diode Temperature High
000002 Diode Temperature Low
000003 Laser Head Temperature High
000004 Laser Head Temperature Low
000005 Environmental Temperature High
000006 Environmental Temperature Low
000007 Interlock Open




(4)System Control Commands

COMMAND FROM RESPONSE

PC FROM COMMENTS
(Syntax) CONTROLLER

MCH 1 000001: remote mode
DI1=0 0 Diode off
DI1=1 3 Diode on
QSW=0 0 Q-switch off
QSW=1 1 Q-switch on
SHT=0 0 Shutter off
SHT=1 1 Shutter on
EXT=0 0 Internal trigger
EXT=1 i External trigger
PRF =xxxxxx XXXXHK Pulse rate set up to 300KHz. Unit is Hz.
PRF = 12345 12345 Sets the repetition rate to 12345 Hz (shown as 12. 3kHz
PRF = 123456 123456 Sets the repetition rate to 123456 Hz (shown as 123 kHz
PWF=300000¢ X000 Set power control factor. Range 1-980 corresponding to
Minimum-Maximum power output. (x = 0 to 9)
PWF=500 500 Sets laser power output to app ly 50% of M.
power
PWF=980 950 Sets laser power output to approxi ly 100% of N
1S1=x0000¢ X000 Diode current set. Unit: 0.1A..(x = 0-9)
151=50 50 Set diode current to 5.0A
1S1=21 21 Set diode current to 2.1A
PWS=ux X000 Functions only with optional power monitor Feature. Power
calibration setting. Unit: 1ImW/0.1W/0.01W (Unit depends on
Power Monitor Type.) (x = 0 to 9)
PWS=-888 288 ieltmc;h)brauon power to 8.88W (Power monitor for laser power
T1S=x000 XXXXXX Sets the temperature for Crystal 1
T1S=4571 4751 Sets the crystal 1 set temperature. Example 4751 = 47.51C
TS2=300000¢ XXHHKNK Sets the temperature for Crystal 2
TS2=5200 5200 Sets the crystal 2 set temp . Example 5200 = 52.00C
GTR=0 0 Set the Gate logic to TTL low is lasing
GIR=1 2 Set the Gate logic to TTL high is lasing
MOD=x000 300000 Sets the mode of the laser
MOD=12 12 Set the laser operation mode 12

RESPONSE
QUERY FROM PC FROM Comments
CONTROLLER
0 Diode off
DI 1 Diode on
2QsW 0 Q-switch off
I Q-switch on
0 Shutter Closed
SHL 1 Shutter Open
0 Internal trigger mode
2EXT >
1 External trigger mode
?PRF 00X Pulse rate set. Unit HZ.
Example: 23456 Current repetition rate is 23,456Hz or 23.4kHz
71S1 XHHXXX Diode current setting. Unit: 0.1A.
Example: 50 Reports the ste diode current setting is 5.0 amps
?1D1 JOOKXX Actual diode current set. Unit: 0.1A.
Example: 50 Reports the actual diode current is 5.0 amps
2PWE e Power control factor (Range: 1—980. 980 for highest laser power
output)
Reports that power control factor is set to 950 - please refered to
Example: 950 your factory supplied test data to understand the power factor
curve.
?A0W XXX Hour meter reading. Unit: 1 hour.
Example: 123 Report tHe current operation hours
?20KK Firmware version number
Example: 2731 Displays the current firmware version - 2.7.3.1
Query Crystal 1 Actual temperature in units of 0.01 degC.
— s Example 4751 = 47.51C
TS odT51 Query Crystal 1 Set temperature in units of 0.01 degC.
Example 4751 = 47.51C
7TK2 xx5000 Query Crystal 2 Actual temperature in units of 0.01 degC.
Example 5000 = 50.00C
Query Crystal 2 Set temperature in units of 0.01 degC.
= o Example 5000 = 50.00C
TLA Query Actual laser head temperature in units of 0.01 degC.




RESPONSE
FROM
CONTROLLER

QUERY FROM PC

(5)System Query Commands, Continued

Comments

(6) Special Controller Massages

2TD1 Query Diode 1 Actual temperature in units of 0.01 degC.
26TR 000000: gate low tru?gef
000001: gate high trigger
?MOD Query the laser operation mode. Example 000012 = Mode 12
7STA 0 Normal
1 Diode 1 Temperature High
2 Diode 1 Temperature Low
3 Laser Head Temperature High
4 Laser Head Temperature Low
5 Environmental Temperature High
6 Environmental Temperature Low
7 Interlock Open
8 Fiber error
9 Diode 2 Temperature High
10 Diode 2 Temperature Low
1 Diode 3 Temperature High
12 Diode 3 Temperature Low
13 Crystal 1 Temperature High
14 Crystal 1 Temperature Low
15 Crystal 2 Temperature High
16 Crystal 2 Temperature Low
17 Crystal 3 Temperature High
18 Crystal 3 Temperature Low
19 Crystal 4 Temperature High
20 Crystal 4 Temperature Low
21 Not used
22 Not used
23 Not used
24 Emergency button
25 Not used
SPECIAL CASE LE bl COMMENTS
CONTROLLER
Any error message: wrong message, Need to check the message, the ending and
wrong message ending (0xD, 0xA), or ERROR value. If it is caused by RS232 bit error rate,
incorrect value range. PC needs to resend message.
PC tries to send a message to laser
controller when it is busy with other high BUSY Wait for laser driver to finish its task.
priority task.
When laser alarms any command sent to Example:

laser driver will be ignored and the
system will send back "ALARM", followed
by the alarm condition code.

When alarm condition is cleared, the
laser will require user to enter the
command RTS=1

Indicates laser is alarming because of

. interlock open need to verify
ALARM "000007

RESET RESET by user required




0. oI AlA® £
1) BHOFE AFSAl Y ZE EW

1650

oo
ao

1180




H|

Mg

1%

Laser Source

Vision Camera
PC :
(Monitor) Motorized Expander

Step Motor

DC power

3  ECE

Terminal Bock

Sensor
Step Motor

Sensor

Step Motor

Sensor

Servo Motor Driver 7ea Servo Motor 7ea

E

E

:




3) ™71 Wi A Xt=

LA L Mot SrinarCH ushi]-{EOHE—siasheng g7y MEISrodrieerly o) (CeD-QicIePRa-aT)
4 Emerganey Datton {KILF20R] 1 u. [ Serva gl
m - - | =7 | . m Saarne L rican-hi-15)
o - L3yl g SCR ] I T B P P I
[ r P - B 2 - I = —Ll i 5 " Fl Fl L ; W as
1 ._. i I | g 2 | Ay g _. A a5 Sy -
. ra g mllo ol el - I i) e __.*...TI-__ Sy L e
L, o _ rahy e an ™ g i SPRASPM 26| Sengin|PH-L24) Feriar{Pu-L36)
5 f.lrlw.l_»_ L 5 || 2o ' T P a— i + o
e t* w« & 1o o ewrmmerter s} TCITEEE=Ta] g B w LT
1 A acin Aoy i iy
L __ [ T e - -
o el == % 1o Sewser(FM-LE5] Semiom[FH=L25] SevseriPM-LIS]
[ e o | e ey 4= L P ray
ek B et RS - 130015 t ot ppt I g i - i 74 mis
razk Sromves( ER58FE) Pl L o | - B ¥ S = 3oy
i i = Il | o A e et
Cirack Bresker{32GARH) eine Filbes|wpt= 1151} iz Saci il a7} TR e m SeawsrfR=L5) Seracr[PH-LE5) SexseriPHeL6]
Wekoe_3riser{Trasn axie) ~{Z0WI-ORIARDI-5T] ; - e Y 3 -
1 1 z 2
; e =] . G E B
r . eE hol o Ay
= (=B ———Usia _|-|| e Frwer ne cPH1S0 LSS SREE-L]
' Sevesr{PM-Lan) Serace|PH-LES) Sesser{Pe-Lam)
= e =178 e Maitirieed Badve Exprs derfO6k L 1 I,
Crack Rrescar [IGRNH) Moise Fiser[pf-s15t) 2 eriTt wen)- FINOIFT-ME] [LEET i bRl Pl i fra
anit= T A3 i Ty
i i e o |
1 e ape— GraarPH_L75] Serae[PH-L73) FerasrlPH-L2)
it Foml 2 ol el chay
@I u 3 . : * I P r—mater
= x| A3 Y a3
. |x— s —] —1
Geunan(Pe - L36]  Gares[PH-L35] Senser[PM-136]
3 e
u
o ¥ Seren. Hpten HEM -1 96419 - D]
i
w
-
T
Serv Mot TR OL T - 82— 5) Serea_Malsr{1RLALDT- M- 0]
1 -
Cinucit Breshes{ 2GRN K} s Fieregf-s1800)
S ST .»u!,.n\_.._‘hlh. = T
. - —-f S 3 - LANF L5,
W 1 Lk T E\Lh 5 “. i o bagr H_._m.__
5 e Valer Carern
e . a1 s
Sa-prowhty = gy PoELdedd
A B yins POFtwvemdde 16
= us
= ycBL
5 £~ jear
125 sC[Camaster)
I e Waner G2t WEAT
Cincit Breshes{ 2RI} Fics FiReregT=s1800)
1
Heir 3=fe TP | N Ty I
B Sy e | . ey
Pt [Leger Soarog——f'— corel L]
j OB TNECE YU-0E0R) oy S
e 2R oo
Diraeh Breares (12 0FH) Heise Fine [pl=s15l) ] o =]
2Lamr o wr]
:wur_ r.lw. __l_.l.h\_.._ Flu_* 1 Ee water
171 ] 3 L — ~a L vy 13
g = S =g
3 1
af o]
._. Liaer SoaicelLighl coveraten PRADS (2}
e
“r 173 It -
Cirath Breare (32GH Bakie Fiikarfef-325} _ . .
S e il ;e Jis ] Hqﬁa.aﬂﬂﬁum
.w el w _ FoA L = _ w ok L T Eppe—————

M8

7 — @
Ciruelt EmaberTFGnH]

i Mate_Uigat

B ] |_.u
vazzam .,io.wumn_n:uzl.!....w.wnwa



4) System 7| H{H 1 X}I=

Chiller(HECR VU—-D001)

AC L1 wln
AC 2 o Power 6| o &
. - ==
[PE) N water | 1 =Y L1 ] 1k
— Cotrol 7 - 7 ol e
> S [ e e ; 33
. w a1 O O a1 M Dota XB12 L1 T 5 T® o o] KE
Y p—PE RC == e EN [ 3 | 3|3
[aC 2 e a2 a2 " al” o 9 |
[PEp—T—12  +5Vbs=—2= 2y g ¥ ] 2
-V
o8 a3 a3 2 | xs1 um_u » um_.._ Z
g 3 L5 g L5 |
-V
sy A0 5 o o3 M
HLG_600H KDC 25V 25A) xu|ﬂo Or 1 _ = 5%in Ln
2 © © 2 = 127 [ ]
x|m|O Om 5 Data X812
x|
3] e 8 0o DE3_Pins
Al Al N [ 3 _Pins
-2 L xB12 N QU r[] OTONuzs
| T T Data X513 3 Water o
ELL Gl " X513 i
wERECEEECECECECECEEEEEEEE ot
olo[o|ololololold]old]o -+ wl]
G0 ¢ 00 000 0 0 0 o, Tk - -
= Laser Scurce{Light conversion)
PP_EN | Data(LaN, Catt)
T R e = | N
: [AC L1 p——— LANL == o] visi EEIE a8 e 18
23 2 [AC L20—12 = Power LANZ =20 ision Camera 25] " & fatll FT5
BRC_Coaxia [P [ 3 _ POE_LANL— 11 1 ™ hl. . o 12 1
22 2 Heam Atternuator = jgp; POE_LANZ=1Z. _|_ ]~ g | | o2t I
BNC_Coaxial 5 _ UsB1 o 13 113 m 11
Mortorizec Beam Expander —— gpz POE_LAN3=2=: | @ o
- [Power meter>—|—£ = Ughs POELANA—Lb. 5% o | 02T
| 1 = usa4 i o
s 2 — cmﬁr 2 O
3 [Compater] .Pl. fe} ]
I——— 21 o 21
Data = —{usBL] 128 18 lg e © o8 Scanner_IR{Green)
enuatos2s- 1060 1 Q 20 20
OC 25V Power #V +V 1 =2¢ °
DC 254V Power =V 2y 1 =20 |7 ]g 1€ ol
3 LN 1 =ii 1]~ giIF o 19
4 osw 1 =i e o
17
| (s8] servo—motor—6es 5 b troly =23 18] g o—H18
[sensor—18ea ) <5 _ gensor Pp-L' ] 5o ols
T o scanner 1 17 'Y o 17
7 [« g ol
Ck3M 2 1] o | 0|18
8 ile ols
. 3 ta 15[ o o115
Data =———+—<USE3 ] ] (2] g ol2
Power meter{PM100 USB+545C-1) 4 16 Py o 14
i0 1 1
[u.\ e
5
DB2B_Socket DB25_JR{Green), L

Scanver_UV_Data




5) Controller

| L Ak
CCD Camera for | |CCD Camera for
Scanner

N Servo/Step Motor Drivers

Z-Axis Driver

Linear Stage Motion Drivers
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