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% COHERENT. Application Images Industrial Ultrashort Pulse Picosecond Lasers Industrial Ultrashort Pulse Picosecond Lasers Application Images % COHERENT.

APPLICATION IMAGES PROCESSED BY PICOSECOND LASERS APPLICATION IMAGES PROCESSED BY PICOSECOND LASERS

Glass cutting using Smartcleave: Mobile displays Glass cutting using Smartcleave: Mobile displays PCB cutting for microelectronics Via holes drilling in Copper / PCB boards

Industrial Ultrashort Pulse ps Lasers
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Glass cutting using Smartcleave: Mobile displays Glass cutting using Smartcleave: Automotive parts Metal wire cutting Ceramic gears

Glass cutting using Smartcleave: architecture Ceramic parts for electronic applications Ceramic meander structure cutting Metal wire cutting : medical parts

S,
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Industrial Ultrashort Pulse Picosecond Lasers HyperRapid NXT % COHERENT.

SPECIFICATIONS'*** HyperRapid NXT
1064-50 | 532-25 355-15 1064- 532-50 355-30 | 355-30
100 HRR

Single Wavelength Output (nm) 1064 532 355 1064 532 355 355
_ Power® (W) 50 25 15 100 50 30 30 0
§- Pulse Repetition Rate Range (kHz) Single-Shot to 4000 %
5 Pulse Duration (ps) <15 %
= . Average Power Stability® (RMS 10,%) <1 2
d HyperRapid NXT | :
% Maximum Pulse Energy (1)) 220 125 75 250 125 75 37 5

<

i Pulse-to-Pulse Energy Stability® (RMS 10, %) <1 <2 <2 <1 <2 <2 <2 S
c =
o H H H PulseEQ Triggering (kHz) Single-Shot to 1600 =
8 Picosecond Lasers for Industrial Micro- FEATURES & BENEFITS Q Triggering d 3
2 h . e th M . Fl . b . | t A Beam Quality Parameter (M?) <13 g
g macnini ng WI aximum exinlll y -+ Single wavelength output: Bt Dleraeien, 1 i i fie o lesey (ol 50405 .§
@ 1064 nm, 532 nm, or 355 nm i =

Beam Divergence, full angle (mrad) <1

HyperRapid NXT= Coherent®| 11E3 MU LA % 20[XM2| M2 SSHECZ MYUE * Unique combination of power Beam Circularity, 1 m in front of laser (%) >85
Micromachining S&&0f9| 7|&2 H|Alst= MZEYLICE and operational flexibility delivers Beam-Pointing Stability (urad/°C) <50 (peak-to-peak)

significantly reduced cost-per-part

for micromachining applications Bore Sight Accuracy

HyperRapid NXTE SHESH ZES MA 2 St 2|2t 37| (footprint)2F TIX}
S

OIEJTO|AZ 2= 9J0f D= Z2{1} TFAtol| CHSEH |C} Lateral (mm) (beam to specified exit location) <1
+ SmartPulse™ offers total pulse control Angular (mrad) (beam to specified exit direction) <5
Z| 11 =Z0| 2{|0|X SIS N ZIHME RS Eise 4= QI 2= ME0l|AM £|FQ| 712 to the user Direction of Polarization (Vertical/Horizontal) v H H v H H H
M52 Bis|5h Ot W £810| =7 I20]| X{2|2F0| =1 BZCL Ty} & As)e|= Hig) PulseEQ provides equal, perfectly Polarization Ratio >100:1
SIS S (FI4THEA O|LIXIS RIREA ZRE 4 o Fofct BB gys 4 qiguicy  StePllized pulse energy down o single Warm-up Time from Chille Start (mintes) <45
shots with maximum timing accuracy Electrical Supply 100 to 230V AC/50 to 60 Hz/2.5 kW
Id k||7:” )\‘|H|£ X|‘?L‘I% %6H HyperRapid NXT I‘”% X|“O|L‘IO| O|$O'1X|7| [[HE_OH 7|'7<(3|' cl)z-llj—:!al_l' . Compact and tht \/\/eight, common Mounting Orientation Horizontal
+&9| IS8 2717 27 HI& 22 (Cost of Ownership)= 2F S5 4 QUL interfacing for all models Chiller Water-to-Air or Water-to-Water
Many product support options to Dimensions
optimize uptime and cost-of-ownership Laser Head 600 x 780 x 245 mm (23.6 x 30.7 x 9.6 in.)
Power Supply 3U 19" rack
SMC Chiller 500x 317 x615mm (19.7 x 12.5x 24.2in.)
APPLICATIONS Weight
« Cutting and drilling of glass, sapphire, Laser Head <67 kg (147.7 Ibs.)
ceramics, and other brittle materials Power Supply 16 kg (35.3 Ibs)
SMC Chiller 43 kg (94.8 Ibs.)

and composites at highest speeds
BURST MODE OPERATION

+ Cutting, drilling, selective removal of

complex composite structures from Burst Mode Operation Range (kHz) Single-Shot to 1600

dissimilar materials, including oxides, Total Energy in the Burst” (p)) 500 N/A N/A 500 N/A N/A N/A
plastics, and organics Maximum Number of Pulses in Burst? 10

Micromachining and structuring of
large surfaces with line focusing or Allowed Temperature Range During Operation +15°C to +30°C (free of condensation)

multiple beams Humidity (%) 0 to 90 RH, non-condensing, Dew-point <22°C

Due to our continuous product improvement program, specifcations may change without notice
After warm-up time, chiller temperature = 23 +/- 0.1°C.

Steady-state (no pulse gating or change of pulse repetition rate).

Single-pulse operation (burst number = 1).

Maximum power with variable attenuator and process shutter at maximum transmission.

Over 8 hours, +1°C ambient temperature.

With 5 pulses in the burst, at the lowest burst mode operation range frequency.

(Pulse repetition rate) x (number of burst) cannot exceed 5 MHz.

o NOL s W =

6 Superior Reliability & Performance kr.coherent.com 7
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HyperRapid NXT SmartCleave

High-Speed and High-Quality
Brittle Material Processing

HyperRapid NXT SmartCleave= &8 M=o FM XZE T1x02
£ &EE AR 1E3 1|3 3|0 KYLICE Coherent7f %51%
A =

a5 BE6tES

3._F SmartCleave 7|&0|

MEE HyperRapid NXT= 122 4 L | F2tg 0 Hoteh 2 Qs MZELCt
HyperRapid NXT SmartCleave= H{AE O|L4X|7H T mIZ2 SIHS 7 II.HE ShiHoj| ATkt

A 0l ZM2[Q| = DI0|2E B DRFULICE T2t XS

M2 S80S BHE0{ & 4 QLT

= D22 H|E0|| 2igtet SE=0f0i| Z|&ste! MF0|0d, 100 W B{E 2 Z|f

=
S FSEILIT

50 W B
i

2 m/s9

=
=

e
=

0
Elis
(@]
2
Mok
oo
d

FEATURES & BENEFITS
+ 1064 nm output

+ 100 W power to enable high
throughput

+ Over 1000 pJ burst energy to cut
thicker samples

- Specified burst mode operation for
repeatable performance in volume
manufacturing

- Compact and light weight, same
interfacing as standard HyperRapid NX
to allow straightforward integration

- Right of use to the Coherent
SmartCleave IP is included

APPLICATIONS

- Cutting of strengthened and
unstrengthened glass, sapphire,
and ceramics

- Scribing and drilling of glass, sapphire,
ceramics, and composite materials

Superior Reliability & Performance

Industrial Ultrashort Pulse Picosecond Lasers HyperRapid NXT SmartCleave

OPTICAL SPECIFICATIONS >

Single Wavelength Output (nm)

Amplifier Single Pulse Repetition Rate (kHz)
Output Pulse Repetition Rate Range (kHz)
Pulse Duration (ps)

Average Power (W)

Average Power Stability’ (RMS 10,%)

Pulse Energy (u))

Pulse-to-Pulse Energy Stability (RMS 10, %)
Beam Quality Parameter (M2)

Beam Diameter, 1 m in front of laser (mm)
Beam Divergence, full angle (mrad)

Beam Circularity, 1 min front of laser (%)
Beam-Pointing Stability (urad/°C)

Bore Sight Accuracy
Lateral (mm) (beam to specified exit location)
Angular (mrad) (beam to specified exit direction)

Direction of Polarization

Polarization Ratio

Warm-up Time from Chiller Start (minutes)
Electrical Supply

Mounting Orientation

Chiller

Dimensions
Laser Head
Power Supply
SMC Chiller

Weight
Laser Head
Power Supply
SMC Chiller

BURST MODE OPERATION

HyperRapid NXT SmartCleave

HyperRapid NXT SmartCleave
1064-50 1064-100

1064

170 to 1000 400 to 1000
0 to 1000

<15

<50 (peak-to-peak)

1
5

IN IN

Vertical
>100:1
<45
100 to 230V AC/50 to 60 Hz/2.5 kW
Horizontal

Water-to-Air or Water-to-Water

600 x 780 x 245 mm (23.6 x 30.7 x 9.6 in.)
3U 19" rack
500 x317x615mm (19.7 x 12.5x 24.2in.)

70 kg (154.3 Ibs.)
16 kg (35.3 Ibs.)
43 kg (94.8 Ibs.)

Maximum Number of Pulses in the Burst®
Burst Mode Operation Range (kHz)

Total Energy in the Burst ()
OPERATING SPECIFICATIONS

20
See table on next page

See table on next page

Allowed Temperature Range During Operation
Humidity (%)
At lowest amplifier pulse repetition rate, unless stated otherwise.

After warm-up time

Steady-state (no pulse gating or change of pulse repetition rate).
Single-pulse operation

At 500 kHz

Over 8 hours, + 1°C ambient temperature.

Maximum number of pulses in the burst depends on repetition rate.

o NOL AW =

kr.coherent.com

Maximum output power (variable attenuator and process shutter at maximum transmission)

+15°C to +30°C (free of condensation)

0 to 90 RH, non-condensing, Dew-point <22°C
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% COHERENT. HyperRapid NXT SmartCleave Industrial Ultrashort Pulse Picosecond Lasers Industrial Ultrashort Pulse Picosecond Lasers HyperRapid NXT SmartCleave % COHERENT.

Specifications: HyperRapid NXT SmartCleave 1064-50 HyperRapid NXT Smartcleave Burst Mode Operation
Oscilloscope trace showing 5 pulses in the burst at 100 kHz repetition rate. The pulses in the burst are separated by 25 ns
Number of Pulses in the Burst Burst Energy' (M) Min. Rep. Rate (kHz) Max. Rep. Rate (kHz)
2 400 110 1000
5 3 520 85 1000 n
e 4 600 75 1000 I 2
©
5 10 ps Burst i f %
= 5 700 65 1000 Spacing 3
Cc ]
= 6 750 60 830 — for 100 kHz 5
] S -
g 7 830 55 710 © E
—~+ N "
o 8 875 55 620 — o
c @© =
o 9 925 50 550 c =
o (=] S
& 10 1000 50 500 ) g
g 1 Burst energy specification is given at the minimum repetition rate. -g
Specifications: HyperRapid NXT SmartCleave 1064-100 r r r r r r
Time (a.u.)
Number of Pulses in the Burst Burst Energy' (M) Min. Rep. Rate (kHz) Max. Rep. Rate (kHz)
2 400 240 1000
3 520 185 1000
4 600 155 1000
5 700 135 1000 HyperRapid NXT SmartCleave Applications
6 750 125 330 Typical industrial applications served by HyperRapid NXT SmartCleave: glass cutting (left), automotive dashboard cutting (right)
7 830 115 710
8 875 105 620
9 925 100 550
10 1000 95 500
1 Burst energy specification is given at the minimum repetition rate
HyperRapid NXT SmartCleave 1064-50 HyperRapid NXT SmartCleave 1064-100
1200 120 1200 300
M Burst Energy (uJ) M Burst Energy (uJ)
1000 Min. Rep. Rate (kHz) L 100 ™ 1000 Min. Rep. Rate (kHz) F250 W
- : 2
3 800 - 80 2 3 800 - 200 2
3 600 t60 @ 3 600 -150 @
g g ¢ &
= [=
w400 A F40 w400 - 100 @
£ £
200 - 20 = 200 - 50 =
0- -0 0- -0
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Number of Pulses in the Burst Number of Pulses in the Burst

10 Superior Reliability & Performance kr.coherent.com 11
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RAPID LX

Picosecond Lasers for Industrial Micro-
machining with Maximum Flexibility
and Unsurpassed Profitability

FEATURES & BENEFITS
1064 nm or 355 nm

-+ Unique combination of pulse energy,
operational flexibility and delivers
significantly reduced cost-per-part

Rapid LX= Z|ACh A4 T3 2{|0|M M|Z22| £|A HIZQILICE E3| N2 MMEE ) o o
P | g1 01X R w2l Zf] MELLIH. Sof it =2 for micromachining applications
o

=} — %
=2 BA ORIt HAE 752 28 2110 S22 Q75 B,
X

s = . _ N PulseEQ provides equal, perfectly
A3zt0|y Y S22 Rdof| ZEhst b MOl Uy HAES MSotEE EYs| A AELIC

stabilized pulse energy down to
single shots with maximum timing
accuracy

HEE GA= A BEE GFube) HelolM 24et Y SE Y S St

PulseEQ 7|52 2 L0l ZCHEte| S0iMS HIZ5t T s 41 S8 2ofe) S
x - Compact and light weight, with

M|t 3 S2S I geA7]E Ol =30| LT ME2 Rapid LXE 2= ZH00|1A o A
optimized footprint
e Alignt 952 RAIGH | 2lsl et RE4| dAS SR gLt A2 2
Many product support options
nt),  2A (one-box) X! & & MZHE| Beam pointing 2! Bore sight

= ( o . .
fOI (Footprint), 2 to optimize uptime and cost-of-
o

O AAQ E512 HEISH |C) ownership

on_ T =H= od

Rapid LX= 71 22 7Hs AlZH R AR HIE Q7 Mgt $5517| fI6l & AA

MH[A XRIOZ BHAEIL|CE APPLICATIONS

+ Cutting, drilling, selective removal
of complex compaosite structures
from dissimilar materials, including
oxides, plastics and organics

Ideally suited for applications in flat
panel display and microelectronics
processing

Micromachining and structuring
of large surfaces with line focusing
or multiple beams

12 Superior Reliability & Performance

Industrial Ultrashort Pulse Picosecond Lasers

SYSTEM SPECIFICATIONS"™

RAPID LX IR

RAPID LX UV

€3 COHERENT.

Single Wavelength Output (nm) 1064 355
Power? (W) 30 10
Pulse Repetition Rate Range (kHz) Single Shot to 5000 kHz
Pulse Duration” (ps) <10 g
Average Power Stability> (RMS 10,%) <1 i
Maximum Pulse Energy® (u)) 250 50 %
Pulse-to-Pulse Energy Stability” (RMS 1s, %) <1 <2 é
PulseEQ Triggering Single Shot to 1600 kHz E
Beam Quality Parameter (M?) <1.3 g
Beam Diameter, 1 m in front of laser (mm) 3.0+03 r—:;
Beam Divergence, full angle (mrad) <1 ‘g
Beam Circularity, 1 m in front of laser (%) >85 E
Beam-Pointing Stability (urad/°C) <50 (peak-to-peak)
Bore Sight Accuracy

Lateral (mm) (beam to specified exit location) <1

Angular (mrad) (beam to specified exit direction) <5
Direction of Polarization (vertical/horizontal) H V
Polarization Ratio >100:1
Warm-up Time from Chiller Start (minutes) <40

48V DC +10%, 1 kW
100 to 230 V AC, 50 to 60 Hz, 1 kW (PSU)

Electrical Supply

Mounting Orientation Horizontal
Chiller Water-to-Air or Water-to-Water
Laser Head
Dimensions 738 x 200 x 301 mm (29.06 x 7.87 x 11.85in.)
Weight 51 kgs (112.4 Ibs)
Power Supply
Dimensions TU 19" rack
SMC Chiller
Dimensions 500 x 317 x 615 mm (19.69 x 12.48 x 24.21in.)

BURST MODE OPERATION
Burst Mode Operation Range® (kHz)

Single Shot to 2500

Maximum Number of Pulses in Burst® 20

OPERATING SPECIFICATIONS

Allowed Temperature Range During Operation +15°C to +30°C (free of condensation)

Humidity [(O to 90)% RH] Non-condensing, Dew-point <22°C (71.6°F)
Due to our continuous product improvement program, specifcations may change without notice

All specifications at respective optimized repetition rate.

Maximum power at 1.000 kHz and 200 kHz respectively.

UV Autocorrelation at 200 kHz operation.

Over 8 hours, + 1°C ambient temperature.

Single-pulse operation (burst number = 1).

Steady-state (no pulse gating or change of pulse repetition rate).

(Pulse repetition rate) x (number of burst) cannot exceed 5 MHz.

0N LA W =

kr.coherent.com 13



% COHERENT. RAPID LX Industrial Ultrashort Pulse Picosecond Lasers

TYPICAL PERFORMANCE DATA

Rapid LX IR and UV:
Typical Power Output

2 0
= <]
a 45 E
g _. 40 20 s &
=3 ; 35 &~ o g
B « > 2
: £l Paladin Compact 355-2000/4000 ;
3 o , | 5 2
z 25 = Rapid LX IR c
% S 2 l\\ = Rapid LXUV | | 19 E . . %
3 R BN = Air-Cooled, Quasi-CW Modelocked FEATURES & BENEFITS 2
— - .8' E
% 8 10 \ 5 8 UV LaseI’S + PermAlign™ solder-bonded optics é
¢ S e —— technology for ultra-robust operation =
0 T T T T T \‘#’ 0 i h i i | i
0 1000 2000 3000 4000 5000 Paladin Compacts IHS T2 S OEM SRE0LE 9Jst ZWA| A% TFE UV in tough industrial environments
PRF (kHz) 20[XRILIT} 120 MHZOIA (£ &2 QP S 245 T3 (quasi-cw) 20K BAE + Cleanroom-built and hermetically
Xal5t ol0Ixl © 20kl THe Se3H | sealed for long-term reliability in
et 0[0I SO0l 0 FEBLICE commercial applications
Paladin Compack= TLH0| 20| AR A0 M O|F K= 3652 24A[7F QFAE ZHA0| + Aluminum-free Active Area (AAA™)
£[X3}E|0f QIELICE Coherent PermAlign™ 7|20| HE&|0f 2i|o|x{e| 41 A0| 24510 diode material for industry-leading
Typical Shnsle Pulse Enerey Output SO 22 2090] ZBEIUSLICE SR DA K53 CI0|QS DS 321 2o retime
500 . TEHE 2 20[x) 37 CIxjel 2] 71 30| JHSBILICE " smart power supply for complete
hands-free operation
270 135
g 240 \\ 120 3 + Compact and modular laser design
x 210 \ 105 S for easy integration
5 1:8 \ = Rapid LXIR | | 32 5 - Highest efficiency: only one pump
Q \ == Rapid LX UV ) diode
S 120 60 §
g 9 \\\\ 45 9
S 60 - 30 S
a APPLICATIONS
30 S~ 15 &
0 ‘ T ‘ ‘ 0 + Materials Processing
0 200 400 600 800 1000

-+ Stereolithograph
PRF (kHz) grapny
+ Inspection

14 Superior Reliability & Performance kr.coherent.com 15
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% COHERENT. Paladin Compact 355-2000/4000 Industrial Ultrashort Pulse Picosecond Lasers

SPECIFICATIONS Paladin Compact 355-2000/4000

Wavelength (nm) 355
Output Power (W)

Paladin Compact 355-2000 Air-Cooled >2

Paladin Compact 355-4000 Air-Cooled >4
Repetition Rate (MHz) 120 £2
Pulse Length (ps) 15 at 1064 nm
Spatial Mode TEMgg
M2 <1.2
Beam Diameter (mm) 1+10%
Beam Divergence (urad) (full angle) <550
Beam Ellipticity 0.9to 1.1
Pointing Stability after Warm-Up (urad/°C) <25

Polarization

Noise (10 Hz to 2 MHz)

Linear, >100:1, vertical

<1% (rms)

Long-term Power Stability <+2%
Maximum Warm-up Time
From Standby (minutes) <30
From Cold Start (hours) <1
Static Alignment Tolerances'
Beam Position (mm) <+0.5
Beam Angle (mrad) <+2.5

UTILITY AND ENVIRONMENTAL REQUIREMENTS
90 to 230, 50 to 60 Hz
1000 (maximum)

15 to 35°C (59 to 95°F)

Operating Voltage (VAC)
Power Consumption (VA)
Ambient Temperature

Dimensions (W x H x L)

Laser Head 216 x 127 x 686 mm (8.5x 5.0x 27.01in.)
Power Supply 482 x 177 x 505 mm (19.0x 7.0x 19.9in.)
Pump Fiber's Length 4.5m (15 ft.)

Weights
Laser Head 25 kg (55 Ibs.)
Power Supply 28 kg (62 Ibs.)

All measurements, such as power and energy made at 20°C +0.5°C coolant temperature, 80 kHz PRF, and 5 pusec PW command.

Power Stability based on +/-(Pmax-Pmin)/(2*Pmax) average power measurement at constant duty cycle after 10-minute warmup at operating condition,

Pulse Width and Peak Power will vary depending on operating parameters, specifically Pulse Frequency and Duty Cycle.

Gaussian Correlation based on Spiricon Near Field Raw Beam measurement at 80 cm distance from laser output, 20°C, and steady state operation at 80 kHz PRF, and 5 psec PW.
Ratio based on Far Field Divergence measurement at 20°C, 80 kHz PRF, and 5 psec PW command.

Weight and Dimensions with Circular Polarizer or Isolator.

OptiShield+ is a trademark of the OptiTemp

N U s W= =
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Industrial Ultrashort Pulse Picosecond Lasers Technical Note % COHERENT.

OPTIMUM FLUENCE LEADS TO MAXIMUM ABLATION RATE

Low Optimum High
Fluence Fluence Fluence
1.0 -
1

(%]
o
(1]
(72}
©
-
wn
o
[
o
=}
[+
Rl
o
o
<
wv
©
S
=
]
=
S
5
(%]
=}
©
[=

9
©
oc
[
O = :
£s =
g p 05 1500 ktz
g g ' i 1200 kHz
% E : 800 kHz
E —_ : 400 kHz
9 1
< ]
1
1
0.0 —L T T T T T T
0 5 10 15 20 25 30 35 40

Normalized Pulse Fluence F/Fi (-)

MAXIMUM ABLATION RATE AT e2 TIMES (~7.4) THE THRESHOLD FLUENCE

== —_—
100.00 urn. 100.00 um 100.00 um 100.00 um

—

kr.coherent.com 17



% COHERENT. Technical Note Industrial Ultrashort Pulse Picosecond Lasers Industrial Ultrashort Pulse Femtosecond Lasers Application Images % COHERENT.

PulseEQ - SINGLE PULSE PICTURE APPLICATION IMAGES PROCESSED BY FEMTOSECOND LASERS

Without PulseEQ only repetition rates at PRR/n (here 400...200...100 kHz etc.)

PET with ITO Layer
Pulse EQ offers:

g + Pulse energy stays constant for any frequency between 0 and PulseEQ frequency 4-pulse burst, 167 mm/sec
a + Changing PulseEQ frequency will set maximum pulse energy and usable frequency range
5
c
E ()
3
3
el
= Cess O - —— . - .
i R PulseEQ Frequency e
n L \ \ \ " w N L] . A s o
o : . ' .
e » (1) : >
= = &
: 5
b P2y
r Ayl R o Al b Al o ) o S o A ) o R % &
A p: 3
tatatatatetatetatotatatit SIS VS £ 4 £ 4> f(kHa) 2
0 100 200 300 400 500 600 700 800 900 1000 £
<
Cross section of 185-micron thick PET film with 100-nm ITO coating Top (laser incident surface) view of ITO-coated PET film cut §
on upper surface. using Monaco UV laser. HAZ is below 10 microns. §
s
g
el
£

HyperRapid NXT PulseEQ TESTING RESULTS POLYIMIDE CUTTING Polarizer with PF Layers

4-pulse burst, >100 mm/sec

[\ [o}
PulseEQ

Length = 240.2 pm

Length = 3.9 pm

With ; . _ /ﬁo hea"t'aé‘cun.lulé;ion""‘
PulseEQ L :

Cross section of 240-micron thick multi-layer polymer polarizer sheet Top (laser incident surface) view of polymer polarizer sheet cut
with protective films still in place cut using Monaco UV. using Monaco UV laser. HAZ is below 5 microns.

18 Superior Reliability & Performance kr.coherent.com 19



% COHERENT. Application Images Industrial Ultrashort Pulse Femtosecond Lasers

APPLICATION IMAGES PROCESSED BY FEMTOSECOND LASERS

Polyimide

4-pulse burst, 143 mm/sec

Monaco UV

Industrial UV Femtosecond Laser

Length = 50.4 pm

FEATURES & BENEFITS

L =0l 2 A ofot 5k - JUET— o + Energy matched to material ablation
Monaco UVi= ZEE, Z|2 BBLLHAZ) 201X 71500 0lZ2l MZ LT L0l thresholds for high efficiency material
4 345 nm, Pulse width 350 fs 0|21 O] 20| = X =2| 7t& thresholdE Z|Ci 222 removal
3 7tash 2 Q) 2 M7 L | M= |EL|CE Single pulse EE= Seed Burst mode 25201 A . >1 MHz rep rates and UV seeder burst 2
= i _ ~ ~ _ &
g - High rep.rate@ 2 Z|Ma}#l energy 4t AFSSITIA 3652 24AI7F ChEf MAte 71SBiL(CE mode for high throughput 5
= = o B ) &
c Monaco UV THG Z31E2 A& Monaco IR IH0[H] 2|0[X{0]] FII=|U2M HAS - 345 nm, <350 fs for ultra-low HAZ b3
S =}
5:_: MESH= Coherent] HASS/HALT A12| &= A0l 2} M2 2|0 B AE T 71 @45t in thin films, foils, and semiconductor s
3 ife timeS 3{5H01AL|C L DA AlIR HE X 2|0 Dol mxo wafers 2
= Cross section of 50-micron thick polyimide film cut using Monaco UV. Top (laser incident surface) view of polyimide sheet cut Life time FASIRASLILH Monaco UV= 1195 Hui8 BEZ 201N 7180] 283 ) ) §
% using Monaco UV laser. HAZ is below 5 microns. MAlEL|Ct. + Proprietary integrated THG stage for =
@ stable long-life UV output =
b 2
@ + HALT/HASS testing protocols for =
7] =
@ -_—

industry leading reliability

Silicon Wafer
- PulseEQ pulse-on-demand for

constant pulse spacing in contour

4-pulse burst, >100 mm/sec . ,
cutting with stages and galvos

APPLICATIONS
+ OLED Module and Contour Cutting

- Semiconductor Wafer Cutting
R - Thin-Film and Foil Cutting

- Display Touch Sensor Cutting

- Flex Material Processing

Cross section of 56-micron thick silicon wafer cut using Monaco UV. Top (laser incident surface) view of silicon wafer cut
using Monaco UV laser. HAZ is below 5 microns.

20 Superior Reliability & Performance kr.coherent.com 21
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€5 COHERENT.

OPTICAL SPECIFICATIONS' ‘
Fundamental Center Wavelength (nm)

Output Power (W) 25
Energy () 20 (1.25 MHz)
Pulse Repetition Rate (kHz)

Pulse Width (fs) <350
Pulsewidth Tuning Range

Spacial Mode

Burst Mode (pulses at 800 and 1000 kHz)

PulseEQ Operation

Beam Divergence (mrad, 26)

Beam Diameter at Output? (mm, D4+0)

Beam Circularity? (%)

Polarization Ratio®

Polarization Direction

Beam Pointing Stability (urad/K)

Pulse Energy Stability* (%, rms, +0)

Warm-up Time (minutes)
Cold Start <45
Warm Start <15

Long-Term Pointing Stability (urad)

Head Weight 57 kg (126.6 Ibs)

Power Consumption® (typical)(W) <500 W, 48 VDC

All specifications at maximum pulse energy.
Measured 1 m ahead of laser front.

External isolation required depending on application
External temp held to +1°C.

Optional 110 to 240 VAC power supply availible.

[CRENINIURI RN

TYPICAL PERFORMANCE DATA

Monaco 345-20-25 |

Monaco UV Industrial Ultrashort Pulse Femtosecond Lasers

Monaco 345-38-30

345 +2
30
37.5 (800 kHz)
Single-Shot to 4 MHz
<500
NA
M2 <13
3,5
Up to 1 MHz rep rate
<0.25
5.0 £+0.5
>85
>100:1
Horizontal
<25
<3
<60
<15

+2.5 over 8 hours
60 kg (132.3 Ibs)
<800 W, 48 VDC

Monaco 345-20-25: Power and Pulse Energy
(single pulse, max power at 1.25 MHz PRR)

30

30

20 Py P a

20

15 /
10

\ 15

Average Power (W)

10

(pr) ABraugz as|ng

22

T T T T T T T T 0
0 250 500 750 1000 1250 1500 1750 2000 2250
Pulse Repetition Rate (kHz)

Superior Reliability & Performance

Monaco 517/

Industrial Femtosecond Laser

Monaco 5172 MOPA OF7[Ellx] 7|gte| AAE HEZ 20K YL|CE o] 20| ME =2

3652 2417t LY 2 T1S B2 FIBSHZE AI=IRIO01 517 nmofAf BAG 40 ) 0142

HZetL|Ch 0] O X|= 750 kHzOIAM AF 715510 =& 72 threshold 242 71 Mg 2
0 W2 £ 2 71Fe 4 UELICE Green-517 nm L2 72|, Z2|Het 242 EF M=t
Ic

O
MEEIE HEY0| 945101 £ NI} Etgsiths HHT

QI&LILCE Second Harmonizer
unit2 0K STI7| otof| s Satz|o] At stHof Metst 7Ast I & 0 QY X0l

Green-517 nm &|0|X7} S2ELICE

kr.coherent.com

FEATURES & BENEFITS

+ 40 pJ/pulse for processing of high
ablation threshold materials

- 30 W average power for high
throughput

+ <350 fs standard pulsewidth for
low HAZ machining

- Green wavelength is ideal for polymer,

copper, and ceramics processing

- Green output to provide better depth
of focus and smaller spot size

- Compact single box design for
ease of integration

+ HALT-designed and HASS-verified
to ensure quality and reliability

APPLICATIONS

+ Polymer Cutting

- Flex PCB Cutting

- IC Package Cutting

-+ Si Wafer Singulation

- Medical Device Manufacturing

+ Thin Metal Foil Cutting and

Texturing

Industrial Ultrashort Pulse fs Lasers
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+10 to 30°C (50 to 86°F)
-20 to +60°C (-4 to 140°F)
5t0 65°C (41 to 149°F)

€5 COHERENT.
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Monaco 517 Industrial Ultrashort Pulse Femtosecond Lasers

OPTICAL SPECIFICATIONS' Monaco 517-20-20 Monaco 517-40-30

Fundamental Center Wavelength (nm) 517 &5 517 &5

Output Power (W) 20 30

Energy (U)) 20 (at 1 MHz) 40 (at 750 kHz)
Repetition Rate Single-shot to maximum repetition at maximum energy (defined above)
Pulsewidth (fs) <350

Tuning Range Custom pulse width range may optimized at factory

Spatial Mode TEMgo, M2 <1.2
Beam Divergence (mrad, 26) <1
Beam Diameter at Output? (mm, 1/e2) 2.0+0.2
Beam Circularity (%) >85
Polarization Ratio >100:1
Polarization Direction? Vertical +£3°
Beam Pointing Stability (urad/°C) <25
Pulse Energy Stability (%) (RMS) <1.5
Power Stability (%) (RMS, 20) <1.5
Warm-up Time (minutes)

Cold Start <45

Warm Start <15

+25 over 8 hours

50 kg (110 Ibs.)
RS-232, Ethernet, USB

48VDC, <500W

Long-term Pointing Stability (urad)

Head Weight

External Comms

Power Consumption” (typical)
OPERATING SPECIFICATIONS

Temperature (non-condensing)
Laser Head
Power Supply
Non-Operation (storage)

Relative Humidity (%) <90, non-condensing

SHIPPING SPECIFICATIONS

Temperature -20 to +60°C (-4 to 140°F)

All specifications at maximum energy.

Measured at 1Tm from laser output window.

External isolation required depending on application
Optional 110 to 240VAC power supply available.

A wn =

Superior Reliability & Performance

Industrial Ultrashort Pulse Femtosecond Lasers Monaco 517

TYPICAL PERFORMANCE DATA

Monaco 517 Sample Spatial Mode at 1 MHz

Monaco 517 Sub-350 fs Temporal Profile (Autocorrelator)

kr.coherent.com
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Industrial Ultrashort Pulse Femtosecond Lasers Monaco 1035 % COHERENT.

Monaco 1035-80-60

OPTICAL SPECIFICATIONS'

Monaco 1035-40-40 |

Spatial Mode TEMgg, M2 <1.2
Industrial Femtosecond Laser FEATURES & BENEFITS peam Divergence (mrac, 20 -
Beam Diameter at Output? (mm, 1/e2) 2.7 +0.3
+ 80 pJ/pulse for processing of Bearn Circularity (%) -85
Monaco 1035= MOPA Of9| BlX 7|gko| A HE X 0| KMQL|CE 0] |0 HERS high ablation threshold materials Polarization Ratio 10011
_ 3659 24AIZ UL =2 7t ES MSotes AAEA20 1035 nmofM BAT 80 wWa + 60 W average power for high Polarization Direction? Vertical +3° >
é- MSELIEE 60 VVO1|}\‘| HF H=E0[ |0 50 MHZE, Tz 7150[LE ZAay TXE7|7| throughput Beam Pointing Stability (urad/°C) <25 %
é SEE00f|lA 347 2! 0f2Hof| gt &~ = Throughput 7 [CHA| = SFE 4 AUSLICE * <350 fs standard pulsewidth for Pulse Energy Stability (%) (RMS) <15 2
Sl 350 fs 0]2¢2) Monaco] BA =S 085101 FPD & DI AJEfe] =&t Mult layerstat low HAZ machining Power Stability (%) (RMS, 20) <15 £
%- OtL|2} fElLt 24 ZH2 FAIXO| JHZ | 7HE0| L MEtEIL|Ct ot ot |2} v 2 - Variable pulsewidth from <350 fs Warm-up Time (minutes) E
; PUlth widthS A3t 2 917| Ti2of AL2XIe| Holo| T2} 10 ps OjAto s TA =S to >10 ps for process tailoring \S\/Old Start <45 §
5 75 & QJAL|CH - Repetition rate to 50 MHz for fast arm Startl | : <15 5
;.'_" processing with polygon scanners Long-term Pointing Stability (urad) +25 over 8 hours g
% + >320 pJ seeder burst mode for el st 015 (110 los.) é

26

Monaco 1035

glass processing

- Compact single box design for

ease of integration

- HALT-designed and HASS-verified

to ensure quality and reliability

APPLICATIONS

- Glass Cutting and Welding

+ Thin Film/Foil Cutting

- IC Package Cutting

- Medical Device Manufacturing

+ OPA Pumping for Optogenetics

Superior Reliability & Performance

Fundamental Center Wavelength (nm) 1035 +5 1035 +5
Output Power (W) 40 60
Energy (u)) 40 (at 1 MHz) 80 (at 750 kHz)
Seeder Burst Mode (pJ) >200 >320

Repetition Rate

Pulsewidth (fs)
Tuning Range

External Comms

Power Consumption“ (typical)

OPERATING SPECIFICATIONS

Single-shot to 1 MHz, higher rep. rates without AOM pulsepicking:
1 to 50 MHz standard

<350
<350 fs to >10 ps

RS-232, Ethernet, USB
48VDC, <500W

Temperature (non-condensing)
Laser Head
Power Supply
Non-Operation (storage)

Relative Humidity (%)

+10 to 30°C (50 to 86°F)
-20 to +60°C (-4 to 140°F)
5to 65°C (41 to 149°F)

<90, non-condensing

SHIPPING SPECIFICATIONS

Temperature

All specifications at maximum energy.

Measured at 1m from laser output window.

External isolation required depending on application
Optional 110 to 240VAC power supply available.

S W

kr.coherent.com

-20 to +60°C (-4 to 140°F)




% COHERENT. Monaco 1035 Industrial Ultrashort Pulse Femtosecond Lasers

TYPICAL PERFORMANCE DATA

Monaco 1035 Sample Spatial Mode at 1 MHz Monaco 1035 Energy/Pulse vs. Repetition Rate
100 I
=@= Energy Per Pulse

=

3

()]

®

=]

£ M SmartCl

5 Oonaco drtcieave

I

Structured Transparent Material Cutting  reATures & BENEFITS
1
0 1000 10,000 + >320 yJ/pulse for cutting 0.1 mm
Repetition Rate (kHz) Monaco SmartCleave= MOPA O} [EllX] 7|Ete| AL 20| X ILICE Monaco HIE = to >2 mm thick materials
ZEHZES J|HIOZ 5 SmartCleave BEIS 1 X355 Q2| 5 ENH M22 MLkt 4~ Q|2 + >150 kHz seeder burst mode to enable
g TN 2 MHE|0 QUELICH 320 p 0[AF2| =2 Seed burst energy2 | 0.1 mm-~2 mm2) >1 m/s cutting speeds 2
% MZE st Hof| Hoksh 4~ QJSL|CEH 5 Monaco= LAV OISR 27| 20| S (0] + Femtosecond performance for filament 2
= Monaco 1035 Sub-350 fs Temporal Profile (Autocorrelator) UL FEIEI 22| 3 AHIO|{E HAZZF 12l £2 &5 Q10| 7ta2et 4 QI&LICE and ablative cutting in a single laser %
I~ o
%’ Monaco SmartCleaveE 0|23t Q2|eF ZEo| MY cutting= XfAI|CH C|AZ2{|0]2] + Femtosecond operation to yield low £
= ; ; <
g SH220f 29| solution0| & ZIIL|CE HAZ in complex, layered materials z
@ + Variable pulsewidth from <300 fs to B
= Do =
E >10 ps for process tailoring =
7] =]
g - Compact single box design for ease 2
of integration
+ HALT-designed/HASS-verified for
superior quality and reliability
L APPLICATIONS

Delay / ps

+ Structured Glass Cutting

- Coated Transparent Material Cutting
+ Structured Sapphire Cutting

+ OLED Stack Cutting

+ LCD Cutting and Tailoring

+ Display Glass Cutting

28 Superior Reliability & Performance kr.coherent.com 29



eg COHERENT. Monaco SmartCleave Industrial Ultrashort Pulse Femtosecond Lasers Industrial Ultrashort Pulse Femtosecond Lasers Monaco SmartCleave % COHERENT.

TYPICAL PERFORMANCE DATA

Monaco SmartCleave Monaco SmartCleave
1035-40-40 1035-80-60

Fundamental Center Wavelength (nm) 1035 +5 1035 +5 Monaco SmartCleave Sample Spatial Mode

Output Power (W) 40 60

Energy (U)) 40 (at 1 MHz) 80 (at 750 kHz)

Seeder Burst Mode () (max. energy) >200 >320

Seeder Burst Count (uJ) (max. energy) 5 x 40 4 x 80

Seeder Burst Mode Repetition Rate (kHz) (max. energy) 200 188

Native Repetition Rate Single-shot to 1 MHz, higher rep. rates without AOM pulsepicking:

1 to 50 MHz standard

Pulsewidth (fs) <350

Tuning Range <350 fs to >10 ps

Spatial Mode TEMgo, M2 <1.2

Beam Divergence (mrad, 26) <1

Beam Diameter at Output? (mm, 1/€2) 2.7 +0.3
;'g_’_ Beam Circularity (%) >85 g
E{ Polarization Ratio >100:1 g
; Polarization Direction? Vertical £3° Monaco SmartCleave Sample Seeder Burst with 20 ns Spacing %
2 Beam Pointing Stability (urad/°C) <25 fe
§ Pulse Energy Stability (%) (RMS) <1.5 -{C:“
g Power Stability (%) (RMS, 20) <1.5 %
% Warm-up Time (minutes) '_g
% Cold Start <45 é
@ Warm Start <15 £

Long-term Pointing Stability (urad) +25 over 8 hours

Head Weight 50 kg (110 Ibs.)

External Comms RS-232, Ethernet, USB

Power Consumption (typical) 48VDC, <500W

OPERATING SPECIFICATIONS

Temperature (non-condensing)

Laser Head +10 to 30°C (50 to 86°F)

Power Supply -20 to +60°C (-4 to 140°F)

Non-Operation (storage) 5to 65°C (41 to 149°F)
Relative Humidity (%) <90, non-condensing
Temperature -20 to +60°C (-4 to 140°F)

All specifications at maximum energy.

Measured at 1m from laser output window.

External isolation required depending on application
Optional 110 to 240VAC power supply available

AW o—
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AXon

Compact Ultrafast Laser Sources FEATURES & BENEFITS

- Compact and cost-effective

Axon Al2|= EEZ 3[0[X = H|E CHH| 2 2%Ql 0|4 upy =14 HO= 0[0]F, 4y Maintenance-free for low cost
Itef, AAF S L 37 20| LiRfet S8 Z0f0l|lM AFZELIC. of ownership

- Air-cooled for flexible system

MPE (Multiphoton Excitation) 310|Z4 22&0t0f|= 78 . .
integration

LFEollM 2t gls 00| RE S A Sl Za
DE D= HE GO F|EHEA
Zt HiHoll=

=
Contro)E SMO 2 T=fet = QUELICE

Plug-and-play common interface

Dispersion precompensation for
optimal non-linear excitation

> T
]
o
]

1y
=
2

o

[H
i)
(@]
=
njc
OI'LI
oN
=2

+ Total Power Control (TPC) - optional

5
Q
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7

AAH SRt 2f ThEof Tioll Y8t & BEE Ar&5t= 3& Plug and Play 2IE{H|0] A9 built-in power control
OHE 52 2= UBLICE O] A|AHIS b5 AHAMO R £T HAZQ|LE QK| H47} + HALT-designed for longest lifetimes
e gln, W2 2uH|I81 7 £F, NS HBYLICH and high uptime

APPLICATIONS

Multiphoton Excitation (MPE)
Microscopy

+ Second Harmonic Generation (SHG)
Microscopy

+ Two Photon Polymerization
Nano-Processing

+ Semiconductor Metrology

+ Supercontinuum Generation

- Terahertz Generation

32 Superior Reliability & Performance

Industrial Ultrashort Pulse Femtosecond Lasers Axon % COHERENT.

SPECIFICATIONS Axon 780

Axon 780 Axon 920

Axon 920 Axon 1064 | Axon 1064

TPC TPC TPC
Wavelength! (nm) 780 920 1064
Average Power (mW) 800 700 1000 800 1000 800
Pulse Duration? (fs) <150
Repetition Rate (MHz) 80 +1
Beam Mode M2<13
Beam Asymmetry®# 08to1.2
Beam Diameter * (mm) 1.2+0.2
Astigmatism (%) <25
Power Stability® (%) +0.5
Noise® (%) <0.25
Polarization >100:1 Vertical
Dispersion Precompensation’ (fs?) -8000 to 0 to -15000 0 to - 30000 0to-22000 0 to - 20000 0 to -13000
-23000"
Modulation Rise/Fall Time® (ns) NA <1000 NA <1000 NA <1000
Contrast Ratio? NA >1000:1 NA >1000:1 NA >1000:1
MECHANICAL AND ENVIRONMENTAL SPECIFICATIONS |
Laser Head Dimensions 212 x318x 62 mm (8.35x 12.528 x 2.44in.)
Umbilical Length 7 m (22.97 ft.)
Laser Power Supply Dimensions 3U, 19" rack mount unit
Laser Head Mass 4.5 kg (9.92 Ibs)
Operating Temperature Range 19 to 26°C (66 to 79°F)
Non-Operating Temperature 0to 40°C (32 to 104°F)
Relative Humidity (%) <85, Non-Condensing
Altitude (m ASL) 0 to 2000
CLECTRICAL AND CONTROL REQUIREMENTS
Power Requirements 100/240 VAC (50/60Hz), <500 VA
Control Interface RS-232 or USB
Synch Output BNC, 50% duty cycle, 3.5V into 50 Q
Analog Power Control (V) (optional) 0to5

1 Center of mass, +3 nm.

2 Assumes Sech? deconvolution factor.

3 Ratio of waist sizes.

4 Measured at beam waist locations.

5 Over 2 hours, environment stability +1°C, after warm-up.

6 RMS, 10 Hz to 10 MHz

7 Adjustable via externally accessible fine adjust. Higher values on request
8 5% to 95% power level

9 Measured at one meter from output port

10 Option available for range starting from 0 fs2

kr.coherent.com
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% COHERENT. Axon Industrial Ultrashort Pulse Femtosecond Lasers Industrial Ultrashort Pulse Femtosecond Lasers Axon % COHERENT.

TYPICAL PERFORMANCE DATA TYPICAL PERFORMANCE DATA

Typical Spectrum: Axon 780

Typical Autocorrelation: Axon 780

Axon 100 Hour Power Stability

Far Field Beam Profile: Axon
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Wavelength (nm) Delay (ps)
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Industrial Ultrashort Pulse Femtosecond Lasers Monaco HE % COHERENT.

SPECIFICATIONS ‘Monaco HE-2000-25

Center Wavelength (nm) (nominal) 1030 £5
Pulse Duration’ (fs) (FWHM) <350
Tuning Range <350 fs to >10 ps

Contrast Ratio?

Pre-Pulse >1000:1
Post-Pulse >100:1
Power Stability>* (% rms) <0.5
IVI O n a C O | I E Beam Pointing Stability>* (urad) (rms) <10
Beam Diameter (mm) (1/e2) (nominal) 5
. e[ . e Spatial Mode TEMgg, M2 <1.25
Scientific Ultrafast Ytterbium Amplifier FEATURES & BENEFITS T — e
+ Flexible, user adjustable energy, Repetition Rate® Single-Shot to 250 kHz
Monaco HE= Monaco £114 27| MEz2| AXERILICE Monaco HE= 2 mJ rep rate, pulse width Energy per Pulse
(Z|CH 10 kHz)2] 1&3(>25 W, Z[CH 250 kHz)S M35t DA Z5 HAE 4 QI0A CRfst -+ >2mJ from 1 kHz to 10 kHz at 1 kHz >2 m
=) = L = 25 [ ) 2
Ml D15 20f (Rt 20fef) TR TR0 S8 4 UBLICH AFBRI= 028 CIUBE 7152 . 25 W at rep rates up to 250 kHz at 10 kiHz ~2m 3
@ o = —as _ ol at 100 kHz >250 ~
e 85101 2|0|ME wekstA| 95 HF0|Lt SFO| S| 5h= Rep.rate@t Energy= + <350 fs pulse width at 200 kHz >125 &
- Q
s S 4 QUELICE Coherent2| HALT/HASS HAE HEsot 4t A1Z[E2] Monaco HE - : ssuming Gaussian pulse shape 3
a i = T Mg N El_; t:i ’ \/aﬂab‘e pU\Se W‘dth Up tO >1 O pS ; érormrastgrartm;sr def\ie: as:hg ratio between the peak intensity of the output pulse to the peak intensity of any other pulse that occurs greater than 1 ns before or after the output pulse. ?:_',
g I‘”%% DH—?— HHI’EEH O‘I[EIO}‘ 7|'—T'— EO-”E X_‘!%O| 7|>6°‘=||'|__||:|' . HALT,designed and HASS,\/e(iﬂed j gﬂde;tib\e environmental conditions after system warm-up. -‘é
E to ensure qualxty aﬂd reI\abmty 5 User selectable, some repetition rates are not accessible due to system design g
: =
§ APPLICATIONS TYPICAL PERFORMANCE DATA =
a =
- Time-Resolved Spectroscopy
Sample Spatial Mode 320 fs Pulse Width
- Multidimensional Spectroscopy at 2 m), 10 kHz (FWHM)
- Material Processing 1.0 A
- Optical Parametric Amplifier Pumping 82 [\
- 2-Photon Polymerization 5 o7 [\
i < o6 [\
+ THz Generation > I \
= 05
a | \
S o4 I ‘
£ 03 / \
0.2
o J g
00 T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Delay (ps)
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% COHERENT. Application Images Industrial Ultrashort Pulse Nanosecond Lasers Industrial Ultrashort Pulse Nanosecond Lasers Application Images % COHERENT.

APPLICATION IMAGES PROCESSED BY NANOSECOND LASERS APPLICATION IMAGES PROCESSED BY NANOSECOND LASERS

PCB Via Drilling High Speed Marking PCB cutting different effective cutting speeds PCB Cutting / De-Paneling
resulting in different qualities

LTCC cutting - support structures in Hairpin stripping : < 0.5 RFU automotive Antenna Package & SIP Cutting
PCBS and packages

Yy YT rrrrr?

AT A _ = 4
0 Length:370.44pum | T e

: / i
Q (7]
7 ‘ 3
= 7))
) =
a =
3
8 E
- Different LCP materials cut in cross section LCP Bind hole drilling, without damage of the =
with no HAZ mobile phones lower copper layer mobile phones
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AVIA LX

Solid-State Q-Switched Ultraviolet Lasers  FEATURES & BENEFITS

- Repetition rates single-shot to

AVIA LXE= 20 W (@355 nm) CHO|QE BT Q A2|%| TF| L X 2{0|x|2 Efo| 2ES =5 1005 of kHz
ot =2 M2y, 48 46 H H2 AR HIES SA0| MSELICE 0= F0fh =t + High beam quality M2 <1.2

HAIZE| AFZ2 MSShe Z3[ZE PureUV ™ HE|E 2i|0[X S2|d AZIS AFESH0] - Industry leading compact footprint
LTt O2fer S H=20] AVIA LX= PCBSt (g =2 H|of S2ig), BT, 3D & + Simplified user interface at

o7 |X| ®Z, IC 17 |X] E2|, 9|0]H AF2t0[ S NI2LTME =2 M2 [20] HRQ5H laser head

0| Rt SEZ00i 7He Aeteh 2|0 LICH AAE 715 TH0j M AVIA LX= 2I|7F + High reliability between long

At QIE{H|0| AV} BT | TR0 210X 7|eE &[0 A E8ret £~ Q&L maintenance cycles

APPLICATIONS

- Via Hole Drilling

- Flex Materials Cutting

- 3D Package Manufacturing

- IC Package Trimming

- Wafer Scribing and Singulation
+ Solar Cell Scribing

Superior Reliability & Performance

Industrial Ultrashort Pulse Nanosecond Lasers AVIA LX % COHERENT.

SPECIFICATIONS | AVIALX 355-20-50 | AVIA LX 355-20-100 | AVIA LX 355-20-40 HE | AVIA LX 355-30-60 HE
Output Power (W) (specified) >20 at 50 kHz >20 at 100 kHz >20 at 40 kHz 30 at 60 kHz
Output Power (W) (typical) >15 at 100 kHz >13 at 150 kHz >14 at 60 kHz
>10 at 150 kHz >9 at 200 kHz >12 at 80 kHz
>5 at 200 kHz >7 at 250 kHz >10 at 100 kHz

Pulse Energy (u)) Up to 400 Up to 200 Up to 500 Up to 500
Repetition Rate Single-shot to 300 kHz = Single-shot to 300 kHz | Single-shot to 100 kHz = Single-shot to 300 kHz
Pulse Width (ns) <25 at 50 kHz <30 at 100 kHz <25 at 40 kHz <25 at 60 kHz
Spatial Mode! TEMgo, M2 <1.2
Beam Divergence (mrad) <0.5 <0.3 <0.5 <0.3 <0.5 <0.3 <0.3
Beam Waist Diameter (mm, 1/e2) 1.5+£10% | 3.0+£10% | 1.5+10% 3.0+10% @ 1.5+10% @ 3.0 £10% 3.0+10%
Beam Circularity (%) >90
Polarization Ratio >100:1
Polarization Direction Vertical
Pulse Energy Stability (%) (RMS) <2
Power Stability (%) (RMS, 2c) (over 8 hours) <2
Warm-up Time (minutes)

Cold Start <20

Warm Start <5
Head Weight 12.5 kg (27.5 Ibs.)
External Comms RS-232, Ethernet, USB
Power Consumption (W) (VAC) <500

OPERATING SPECIFICATIONS

Temperature (non-condensing)

Laser Head +15 to 40°C (59 to 104°F)
Non-Operation (storage) -20 to +60°C (-4 to 140°F)
Shipping Specifications
Temperature -20 to +60°C (-4 to 140°F)
Relative Humidity (%) 5to 80
Optional Accessory
Beam Expander >2X
Chiller >110V and 230V
1 Nominal M? at each fresh prequalfied THG spot.
AVIA LX
600
= 355-20-50
= 0 \ «= 355-20-40 HE
2 400 \ = 355-20-100 |
>
o \ \ == 355-30-60 HE
2 300
w
$ 200
S
& 400
0 T T T T
0 50 100 150 200 250 300
Pulse Repetition Rate (kHz)
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Industrial Ultrashort Pulse Nanosecond Lasers AVIA NX % COHERENT.

SPECIFICATIONS' AVIA NX 532-36 AVIA NX 532-45

Fundamental Center Wavelength (nm) 532 532
Output Power and Energy 36 W, 327 pyjat 110 kHz 45 W, 346 pJ at 130 kHz
Repetition Rate Single-shot to 300 kHz Single-shot to 300 kHz
Pulse Width (ns) <33 upto 110 kHz <35upto 130 kHz
Spatial Mode TEMgg, M2 <1.3
Beam Divergence (mrad) <0.3
AV | A N X G R E E N Beam Waist Diameter (mm, 1/e2) 3.50 +0.35
Beam Waist Location At output port £25% of Rayleigh Range
Astigmatism (%) <30
Solid-State Q-Switched Green Lasers FEATURES & BENEFITS Beam Circularity (%) >85
© 36 W to 85 W average power Polarization Ratio >100:1
AVIANX (green)= QIS 4 9IS HE 2 HMESH £3} I§7|X|2 TAST} AZ|E2 at 532 nm Polarization Direction Vertical, £3°
R2hste Lie & TA 2{0[HQULITH AVIA NXS 532 nmollA] 36 W ~ 85 W S2{ #9]o| 181 - High energy option to 800 ) Beam Pointing stability (prad/*C) 2
_ _ _ Pulse Energy Stability (%) (RMS) <5
HEHOIM AL S 4= ASLICE 80 kHz T2 BAE OLHX[7F 800 w 0|22 & £[&< * Rep rates single-shot to 100s of kHz -
M2 TFRISHLICE AVIA NX AP HALTIHASS AJHIZ 0|23+ 215 243t Aot | ‘ Power Stability (%) (RMS, 20) (over 8 hours) <2
: = =oee = + High beam quality M2 <1.3 Warm-up Time (minutes)
HIZ0| 25 H{Z310{ T2 B2 Green Eiz UV 0[Met B|a% 4 81 MRSBHADNE L | ) eading compact footprint Cold Start <45
XiZ&ch o . Warm Start <15
- Simplified user interface at laser head o - )
Long-term Pointing Stability at Fixed Rep-rate (urad) +25 over 8 hours
+ HALT designed/HASS certified Head Weight 21.5 kg (47.4 1bs.)
* High reliability between long External Comms RS-232, Ethernet, USB
maintenance cycles Power Consumption (VAC) 100 to 240, <500 W 100 to 240, <600 W
APPLICATIONS Temperature (non-condensing)
. Drilling & Cutting PCBs Laser Head +10to 35:C (50 to 95:F)
Power Supply +10 to 35°C (50 to 95°F)
g + Micromaching Copper Non-Operation (storage) -20 to +50°C (-4 to 122°F) g'
: + Scribing & Grooving Silicon Shipping Specifications a
) Temperature -20 to +60°C (-4 to 140°F) =
i - Cutting and Machining Ceramics Relative Hurmidity (%) 5 t0 80 g
g + Solar Cell Scribing 1 Al specifications measured at the optimized pulse repetition rate é

AVIA NX 532-45 and 532-36 Spec Performance

=@« 532-45 Power
=@« 532-36 Power

50 =0« 532-45 Pulse Energy [ 500
45 /.\ 0= 532-36 Pulse Energy || 450
s 3
g 3
>
H 2
& 2
g, w
g i
=
>
z o
0 +0

50 1 60 1 éO 260 2’:">0 300
Pulse Repetition Rate (kHz)
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SPECIFICATIONS'

Fundamental Center Wavelength (nm)
Output Power and Energy

Repetition Rate

Pulse Width (ns)

Spatial Mode

Beam Divergence (mrad)

Beam Waist Diameter (mm, 1/e2)
Beam Waist Location

Astigmatism (%)

Beam Circularity (%)

Polarization Ratio

Polarization Direction

Beam Pointing Stability (urad/°C)
Pulse Energy Stability (%) (RMS)

Power Stability (%) (RMS, 20) (over 8 hours)

Warm-up Time (minutes)
Cold Start
Warm Start

Long-term Pointing Stability at Fixed Rep-rate (urad)

Head Weight
External Comms

Power Consumption (VAC)

AVIA NX Industrial Ultrashort Pulse Nanosecond Lasers

AVIA NX 532-65 AVIA NX 532-85 AVIA NX 532-65
HPE
532 532 532

65 W, 433 ) at 150 kHz
Single-shot to 300 kHz
<45 up to 150 kHz

100 to 240, <700 W

85 W, 531 pJ at 160 kHz
Single-shot to 300 kHz
<45 up to 160 kHz
TEMgo, M2 <1.3
<0.3
3.50+0.35

65 W, 813 ) at 80 kHz
Single-shot to 300 kHz
<30 up to 100 kHz

At output port +25% of Rayleigh Range

<30
>85

>100:1

Vertical, +3°

<25
<5
<2

<45
<15

+25 over 8 hours
22.5 kg (49.6 Ibs.))
RS-232, Ethernet, USB

100 to 240, <900 W 100 to 240, <700 W

OPERATING SPECIFICATIONS

Temperature (non-condensing)
Laser Head
Power Supply
Non-Operation (storage)
Shipping Specifications
Temperature
Relative Humidity (%)

1 All specifications measured at the optimized pulse repetition rate.

AVIA NX 532-85 and 532-65

Spec Performance =®= 532:85 Power

=B« 532-65 Power

90

=0« 532-85 Pulse Energy [ 700

80 ,\ =0« 532-65 Pulse Energy | |
S ;)¢===0==0 --q 600
& 60 /""‘\‘* 500
3 soc °a
a B, ‘w ¥ 400
(] 40 - S
& 30 td R 300
8 Beg. O~
) . 1§ -
< e =9 200
hnd
10 -{h.—_‘r
0 T T T T + 100
50 100 150 200 250 300

Pulse Repetition Rate (kHz)

Pulse Energy (uJ)

+ 10 to 35°C (50 to 95°F)
+ 10 to 35°C (50 to 95°F)
-20 to +50°C (-4 to 122°F)

-20 to +60°C (-4 to 140°F)

5to 80

AVIA NX 532-65 HPE
Spec Performance

100 =Bl 532-65 HPE Power H 1100
90 0= 532-65 HPE Pulse Energy || 1000
S 80 900 =
T 70 p===q 800 =
% R 700 B
a 5074‘\,;\\_ 600 @
% 40 ‘au —— 500 “
8 30 N, —at 400 2
Z 20 =.u.~“ 300 &
10 Os=go 200
0 ‘ ‘ bl PN 100
50 100 150 200 250 300

Pulse Repetition Rate (kHz)

Superior Reliability & Performance

AVIA NX UV

Solid-State Q-Switched Ultraviolet Lasers
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FEATURES & BENEFITS

+ 20 W to 55 W configurations

+ Rep rates single-shot to 100s of kHz

- High beam quality M2 <1.2

- Industry leading compact footprint

- Simplified user interface at laser head
+ HALT designed/HASS certified

- High reliability between long

maintenance cycles

APPLICATIONS

+ Via Hole Drilling

+ Flex Materials Cutting

- 3D Package Manufacturing

- IC Package Trimming

+ Wafer Scribing and Singulation
+ Solar Cell Scribing
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% COHERENT. AVIA NX Industrial Ultrashort Pulse Nanosecond Lasers

SPECIFICATIONS' AVIA NX 355-20 AVIA NX 355-25 AVIA NX 355-30
Fundamental Center Wavelength (nm) 354.7 3547 354.7
20 W, 200 pJ at 100 kHz | 25 W, 250 pJ at 100 kHz = 30 W, 250 pJ at 120 kHz
Single-shot to 250 kHz Single-shot to 300 kHz Single-shot to 300 kHz
<30 up to 100 kHz <30 up to 100 kHz <32 up to 120 kHz
TEMog, M2 <1.2

Output Power and Energy
Repetition Rate

Pulse Width (ns)

Spatial Mode

Beam Divergence (mrad) <0.2
Beam Waist Diameter (mm, 1/e2) 3.50 +0.35

Beam Waist Location At output port £25% of Rayleigh Range

Astigmatism (%) <30
Beam Circularity (%) >90
Polarization Ratio >100:1
Polarization Direction Vertical, £3°
Beam Pointing Stability (urad/°C) <25
Pulse Energy Stability (%) (RMS) <5
Power Stability (%) (RMS, 2s) (over 8 hours) <2
Warm-up Time (minutes)

Cold Start <45

Warm Start <15

+25 over 8 hours
21.5kg (47.41bs.)
RS-232, Ethernet, USB
Power Consumption (VAC) 100 to 240, <500 W 100 to 240, <500 W 100 to 240, <600 W

OPERATING SPECIFICATIONS

Temperature (non-condensing)
Laser Head
Power Supply

Long-term Pointing Stability at Fixed Rep-rate (urad)
Head Weight

External Comms

+ 10 to 35°C (50 to 95°F)
+ 10 to 35°C (50 to 95°F)

Non-Operation (storage) -20 to +50°C (-4 to 122°F)

Shipping Specifications
Temperature -20 to +60°C (-4 to 140°F)
Relative Humidity (%) 5to 80

1 All specifications measured at the optimized pulse repetition rate.

AVIA NX 355-30, 355-25, and
355-20 Spec UV Performance [ .q. 35530 power
=M@= 355-25 Power

35 &= 355-20 Power T 350
=0« 355-30 Pulse Energy
—~ 30 — =0e 355-25 Pulse Energy |- 300
= \ =0 355-20 Pulse Energy =
= 25 R 250 &
[ >
8 20- 200 2
a 2
‘% 15 A 150 lg
B 10 S Y100 =
> oo a
< 4 AW - 50
SE-g-l8- 3
o T T T T T T 0
0 50 100 150 200 250 300

Pulse Repetition Rate (kHz)
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Industrial Ultrashort Pulse Nanosecond Lasers AVIA NX % COHERENT.

SPECIFICATIONS' AVIA NX 355-40 AVIA NX 355-55

Fundamental Center Wavelength (nm) 354.7 3547

40 W, 308 pJ at 130 kHz 55 W, 367 pJ at 150 kHz

Single-shot to 300 kHz Single-shot to 300 kHz
<35 upto 130 kHz <35 up to 150 kHz

Output Power and Energy
Repetition Rate
Pulse Width (ns)

Spatial Mode TEMgg, M2 <1.2
Beam Divergence (mrad) <0.2
Beam Waist Diameter (mm), 1/e2) 3.50 +0.35
Beam Waist Location At output port £25% of Rayleigh Range
Astigmatism (%) <30
Beam Circularity (%) >90
Polarization Ratio >100:1
Polarization Direction Vertical, +3°
Beam Pointing Stability (urad/°C) <25
Pulse Energy Stability (%) (RMS) <5
Power Stability (%) (RMS, 2s) (over 8 hours) <2
Warm-up Time (minutes)

Cold Start <45

Warm Start <15

+25 over 8 hours
22.5kg (49.6 Ibs.)
RS-232, Ethernet, USB
Power Consumption (VAC) 100 to 240, <700 W 100 to 240, <900 W

OPERATING SPECIFICATIONS

Temperature (non-condensing)
Laser Head
Power Supply

Long-term Pointing Stability at Fixed Rep-rate (urad)
Head Weight

External Comms

+ 10 to 35°C (50 to 95°F)
+ 10 to 35°C (50 to 95°F)

Non-Operation (storage) -20 to +50°C (-4 to 122°F) 5
w
. . . . ©
Shipping Specifications E
Temperature -20 to +60°C (-4 to 140°F) =
Relative Humidity (%) 510 80 s
1 All specifications measured at the optimized pulse repetition rate. é
AVIA NX 355-55 and 355-40
Spec UV Performance e 355-55 Power
=@« 355-40 Power
60 . 0= 355-55 Pulse Energy - 500
55 0= 355-40 Pulse Energy H_ 450
E 50 o--@----oy{‘\\\ L 400 =
< 45 5 3
= 0] Deegeca-- 3 -350
[ Q >
2 35 \J 300 o
& 30 /, L o5 @
[=
S 25 // 200 W
% 20 7 8
g 15 o, o~ _‘5 ;150 2
I 10 Beg a4 100 &
5 ‘l 50
0 T T T T T T 0
0 50 100 150 200 250 300
Pulse Repetition Rate (kHz)
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Industrial Ultrashort Pulse Nanosecond Lasers FLARE NX % COHERENT.

SPECIFICATIONS FLARE NX FLARE NX FLARE NX
1030-1.0-2 515-0.6-2 343-0.2-2

Wavelength (nm) 1030 1 515+0.5 343 +0.5
Pulse Energy' (1)) >500 >300 >100
Pulse Energy Variation ptp (%) <£5
Pulse Repetition Rate (Hz) up to 2000
Pulse Width (ns) 1.5+0.2 1.3+0.2 1.0 +£0.2
Spatial Mode TEMgg
FLARE NX
Beam Waist Diameter at 1/e2 (um) 490 +35 360 +35 300 +30
. Beam Waist Location? (mm) 140 £15 200 +30 190 +30
Short-Pulsed Diode-Pumped FEATURES & BENEFITS
S |d St t |_ Beam Symmetry (%) >90 >90 >85
olia->tate Lasers * Available wavelengths: Static Alignment Tolerances
- 1030 nm Beam Position (mm) <1
FLARE NXE 421313} 24 717] Aliel 71CH22 S82010] HElsiES A A B ECalhE S ) -
- nm - . < 0
THA|E Q A9|X| CHO|QE M TR| (DPSS) 20 K{QIL|CH | Polarization >100:1, vertical £5
High pulse energy up to: Warm-up Time to Stand By (s) <150
HMRIMIRFE X2[M(UV)E 0FREE He T H2|E MiEdt= FLARE NX= BA -500 pJ at 1030 nm Base Plate Operating Temperature 15 to 35°C (59 to 95°F)
K|Z£A|ZH0] 1 ns O|BHO 2 O HHSLICH EESHFLARE NX& £|CH 2 kHze| =2 B2 &0} ) ?88 W) at gjé nm Ambient Temperature
- at nm - o o
%|c 500 w2l BA Ofl{XIS AIZEILICL 17| 7148 HB3510f 20| 21 ZXa . Operating Puoatic@D ko U0 1)
. ~ Storage -20 to +50°C (-4 to 122°F)
*2[2H0| EoftLTt Short pulses ~1 ns range 8 -
Pulse on demand, repetition rates Laser Head Heat Dissipation® (W) <40
FLARE NX 2i|0|X sl|=2| HHEstL 74106t mf7 | &of| CIX|H =2folH 7HES ZgtAlA from single-shot up to 2 kHz Relative Humidity (%) (non-condensing) <80
OEM C|XtRlof Hi= S&0[ 7FSELICE 246t eut ASE AM=ld 3 740y, 7Hist + Excellent beam quality TEMgo/M? <1.2 Dimensions (L x W x H)
EH=0] 0|27 71X FLARE NX= ZX|ZI0] TAS 22 M0lL|cH Laser Head 155.6 x 93.5x 38.25 mm (6.13 x 3.68 x 1.5in.)
e = oimE foe ETEE Controller 160 x 130 x 45 mm (6.3 x 5.12 x 1.77in.)
APPLICATIONS Weight
] ind 4 Laser Head ~1.25kg (2.75 Ibs.)
= dserinduced ruorescence Controller ~0.75 kg (1.65 Ibs.) 5
g Spectroscopy @
4 Controller Cable Length Tm(3.28 ft.) -
- =
;—’ MALDI-TOF Spectroscopy Operating Voltage* (VDC) 24 +2 =
& . : : =3
= Laser Micro Dissection Laser Control Electronics Digital, OEM* ka
wn el
2 LIDAR Communication Interface RS-232 £

Pulse energy at 2000 Hz, maximum decrease over warranty period <10%.

The beam waist location is inside the laser head. Reference surface is the output window.
Baseplate temperature 30°C.

Power supply not included, PC required

Inspection and Process including
Environmental Control

awN =

Materials Processing
- e.g. Repair of Memories, Displays
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Industrial Ultrashort Pulse Nanosecond Lasers MATRIX 355 % COHERENT.

SPECIFICATIONS MATRIX MATRIX MATRIX MATRIX MATRIX
355-M1 355-1-60 355-5-50 355-8-50 355-1-60-BE'

Average Power (W) 0.5 at 60 kHz 1 at 60 kHz 5 at 50 kHz 8 at 50 kHz 1 at 60 kHz
Recommended Power Range (%) 70to 100 50 to 100 50 to 100 70 to 100 50 to 100
Pulse Repetition Rate (kHz) up to 100 up to 100 up to 150 up to 150 up to 100
Pulse Duration? (ns) <30 <25 <30 <25 <25
Pulse-to-Pulse Stability? (%) (rms) <5 <2 <2 <2 <2
Beam Parameters (nominal) 0.23 mm and 0.23 mm and 0.23 mm and 0.23 mm and 2.2 mm and
M A I R | X 3 5 5 <2.8 mrad <2.8 mrad <2.8 mrad <2.8 mrad <0.5 mrad
Circularity (%) >90 >90 >85 >85 >90
. . Spatial Mode TEMoo
Solid-State, Q-Switched Laser FEATURES M2 (typical) <
- Superior optical performance Output Power Stability (%) (8h/+3°) <2
it = o = A o o o o
MATRIX UV MZEZ2 05 W~8 We| &3 438 2= QUEL|CE . Complete control over pulse energy Temperature Range (baseplate) 15°C to 50°C (59°F to 122°F)
SESIHE|IA TXI}7|&8 X2610] Fhfe HEH 32| AEF LfEO| 21 a7t Lo} and timing Maximum Heat Load (W) <350 <350 <450 <450 <350
AlA~gilo] 2890] 241 ZOIE! OFYAO| EF5HH BA 7t -0|X £70] Al HIZE S0fA - PermAlign solder-bonded optics Static Alignment £0.2 mm, £2 mrad
JFRFLEALICH technology Maximum Warm-up Times
from Cold Start <20 minutes
_ - _ - Robot-assisted, cleanroom-built and :
MATRIX UV BE 2 (L5 Beam Expander} &HEHEl MATRIX UV)2 2{|0[X] A7H 5| =0f hermetically sealed from Warm Start <> minutes
X Q12 =S A28 MIEORM el 0z SSR0M MEGlEE a7 SiiE 4 | . EERON N oL SRECIEICA TIO TS
+ AAA pump diodes for unmatched lifetime Temperature
Rlastict "
e - Virtually no downtime, maintenance-free Operating 15°C to 40°C 15°C t0 40°C 15°C to0 35°C 15°C to 30°C 15°C to 40°C
operation over thousands of hours Non-operating -20°Cto 50°C -20°Cto 50°C -20°Cto 50°C -20°Cto 50°C -20°Cto 50°C
Altitude
Operating 0 to 10,000 ft.
APPLICATIONS Non-operating 0 to 45,000 ft.
+ Marking of Complex Plastic Structures Relative Humidity (%) (non-condensing)
} ) ) Operating 0to 90
_ + Laser Trimming of Embedded Passives Non-operating 016 95 .
2 with Diode-Pumped Solid-State Lasers a
c Shock ]
= Inside Glass Marking Operating +1g dynamic EN 60068-2-6 e
5 . . Non-operatin +10g EN 60068-2-26 '_;“
2 * Laser Direct Patterning b & & ]
] , POWER SUPPLY SPECIFICATIONS 3
o -+ LED Package Marking £
Power Supply Dimensions (H x W x D) 100 x 131 x 335 mm (3.9 x 5.2 x 13.2 in.) open-frame PCB;
- Solar P1 to P3 can be mounted in 3HE 19-in. rack mount
- Thin-film Scribing External Control RS-232 interface, TTL QS control
- Rapid Prototyping Input Power Requirements
Input Voltage (VAC) 90 to 240, 50 to 60 Hz
Input Power maximum typical
Power Supply (VA) 750 <350

1 AVIA Ultra 2000 compatible beam parameters through internal beam expander (BE)
2 At specified rep. rate.
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% COHERENT. Application Images CO/CO, Lasers

APPLICATION IMAGES PROCESSED BY CO/CO, LASERS

CO Lasers

Ceramic Scribing Borosilicate Glasses Drilling

®$ & 9

® & 9

e @ @

CO Lasers

Micro Via PCB Drilling

9 pm Cu Inner Layer 3 pm Cu Inner Layer

<30 ym —> o
9 pm Cu with

m‘: brown oxide

25 pm dielectric

Dielectric

Cross sections of CO laser drilled vias in FR4. For the 9 um Cu, pulse format was 1 kW peak power, 3 psec FWHM pulse, followed by four 550 W peak,
0.5 psec FWHM pulses. For the 3 um Cu, pulse format was 950 kW peak power, 2 pusec FWHM pulse, followed by two 400 W peak, 0.4 psec FWHM pulses.

52 Superior Reliability & Performance

CO/CO, Lasers Application Images

APPLICATION IMAGES PROCESSED BY CO/CO, LASERS

CO Lasers
Multilayer Barrier Packaging Structures
Incoming CO
laser beam
l PET outer layer
« PE inner layer
Top film
H l/ PE inner layer
[ Bottom film < Opaque metalized layer
\/\Wel p \ Opaque white print layer
Heated area PET outer layer
The CO laser readily passes through the outer PET layer and is well absorbed by the inner PE layers
producing rapid melting and a strong, high quality seal.
CO, Lasers

€3 COHERENT.

COP Film cut with Cx-LQS+ Cutting of Holes in Polypropylene (PP) for Automobile
Bumper Covers with 100 W, 10.2 pm (top views)

kr.coherent.com
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CO/CO, Lasers Diamon J-3-5 €3 COHERENT.

Wavelength (um) 5.5 +0.25
V@ Output Power? (W) >250
m FO Power Range? (W) 10 to 250
Typical Peak Power” (W) >750
Power Stability>* (%) +3
Mode Quality (M?2) <1.2
D 3 5 C O L Beam Waist Diameter®” at 1/e2 (mm) 4.0+1.013
IAM O N D J - - a S e r Full-Angle Beam Divergence’ (mrad) <2.0
Polarization (parallel to baseplate) Linear >100:1
Fully Sealed Carbon Monoxide Laser FEATURES & BENEFITS Beam Elipicity®’ 2083, 1.2
. 250 W output power at 5 pm Pulse Frequency (kHz) Single-shot to 200
S5|HET} EABHCO HO|ME 92| M2tol T2 ™er g S2i2) o2 2 0|R, TS KA (mid-IR) RF Excitation Pulse Width Range (usec) 2to 1000
0|27 |7Hx| Crfst SBE0f0lA EHAE 7ka SXS BFBILICE COOIRE #4 @ H0| - Stable pulsed and CW operation ouy e Lmt o
H2O2 JUEIUSLICIS AT0| B XS S0 shA7} I0IM WS 20| 275/ Beam focusability down to 25 um Cva!;hr:e e = i:(% .
:ﬁfi EO“)jL S8=l0f %ﬁ Ik RIS 718 =S Sat Alee] ig %7%; + CO2 Laser-like low cost of ownership Dimensions (L x W x H) 1064.1 x 198.1 x 227.6 mm (41.89 x 7.8 x 8.96 in.)
RS b e O U7 U £ 6 D13
ME2 1£3 CO 2|0|M MES 7HE5I0] LISt Arg 7HsdE GoFASLICE APPLICATIONS DC Input Voltage (VDC) 48 +1.0%
Continuous DC Current® (A) <100

- Glass Processing
Peak Current (A) <200 for <6 ms

COOLANT

Film Cutting

Micro Via Drilling

Heat Load (kW) <48
+ Ceramic Processing Dynamic Coolant Flow Rate (I/min.) >57
Metal Processing Coolant Setpoint Temperature Range 27 to 25°C (69.8 to 77°F)
- Selective Laser Sintering Coolant Temperature Stability (max.) +1.0°C (+1.8°F)
- Surgical - Tissue Cutting and Coolant® Anti-corrosion treated water
Cauterization Coolant Differential Pressure'® (kPa) 103 (15 psi) at 5.7 I/min. (1.5 gpm)
Coolant Maximum Static Pressure (kPa) 827 (120 psi)

- Aesthetics - Fractal Skin Resurfacing

Ambient Temperature 5to 45°C (41 to 113°F)
Relative Humidity'" (non-condensing) (%) <95

Altitude <2000 m (<6500 ft.)
Dry Purge Gas Requirements'? (cfm) >2

All specifications apply when the product is operated in accordance with the guidelines defined in the operators manual
Measured at 1 kHz PRF, 60% duty cycle.

Output stability specification may not be met at lowest power or at acoustic resonances.

Measured for a 300 ps pulse width at 1 kHz repetition frequency.

Measured as +(Pmax - Pmin)/2Pmax.

Measured at waist location ~1.0 m from the laser output.

Measured at 10 kHz PRF, 25% duty cycle.

At 10 kHz PRF, maximum duty cycle operation

See manual for details.

10 This differential pressure is from system input to output and does not include the pressure drop from chiller fittings and the supply and return hose.
11 Do not operate at or below dew point.

12 Clean dry air or nitrogen are acceptable as purge gases. Coherent can recommend suitable commercial gas filter/dryers,
13 Measured at 1 kHz, 300 ps RF pulse width.

O NOL AW =

©

N (%]
S 5
Q w
= 3
Q- o~
o o
2 O
= e
g 1]

o
a O

54 Superior Reliability & Performance kr.coherent.com 55



(@)
o
1]
=
o
(@)
o
N
-
Q
7]
o
=
v

56

Diamond C/Cx Series

Low Power CO, OEM Lasers for
Marking and Engraving Applications

T5|HE DIAMOND C/ Cx Al2| 2= Efget orgy, datEl 85, 7! +8S AiEstte MEE
CO, 2|0JX(<150 W)IL|EL. 20X ZE, Engraving, 22013, OH &
A= HIE 22X £FH0Z LR H 715, 80|, 25 S48 TO|EE, /2| S

=TT —
Ciet AME 718 4= ASLICE DIAMOND Al2|= 2{|0[X = X = Erof £ §{0]

L[S CO, 3|0[X DIAMOND C/ Cx Al2|== 201K 3= 3L RF TR LR[HO 2 itt22
SHA0IM T POl SXH0| 7Hs 3 AMESID 225 AIAIQILICE 3 9 /X7t 2%

SUs0{ 20WOllAM 120WE &A| ZHEE 4 AUSLICH

Jalls|

Cx-10 20|M= 2Fg4o] =10 RX|Ep7t 7HES BEA o= A7 £l 120We] F4

S HSELICE Cx-102 CHE C Al2|= 2|0[Xef HE5HA| 2 2HELICE 7|2 Cx-10
2{|0|X{2} EH7H Cx-10LDE+Q} Cx-10LQS+ T2 HFE K| ZEH|CE 0] 2{|0|Kof|= 2+ #H= |7}
BIE|0] R45F BA KO 7|52t O HHE fall imeS &9istd QAEL|CE Cx-10LDE +=

=1
1 us O|2t9] fall timeg, Cx-10LQS+= 200 nsQ| I|3 T E 242t M2 |Ch

]

FEATURES & BENEFITS

+ Superior beam quality and power
stability

- Low maintenance air-cooled design
with rugged reliability

- Flexible, extremely compact and
easy to install

+ Economical, high quality laser
processing on a wide range of
materials

-+ Optimized performance at multiple
wavelengths (9.3 pm or 10.6 um)

APPLICATIONS

- Cut, slit, engrave, score, and mark
a wide variety of materials, including
wood, cloth, leather, paper, films,

plastics, die boards, and even glass.

Superior Reliability & Performance

CO/CO, Lasers Diamonp C-20 & C-20+ Series % COHERENT.

SPECIFICATIONS DiamonD DiamonD DiamonD DiamonD DiamonD DiamonD

C-20 C-20 C-20 C-20+ C-20+ C-20+
(9.3 pm) (10.2 pm) (9.3 pm) (10.2 pm)

Wavelength (um) 9.24 to 10.11 to 10.55 to 9.24 to 10.11 to 10.55 to
9.35 10.31 10.63 9.35 10.31 10.63

Optical Output Power! (W) 13 20 20 13 20 20

Power Stability? (%) +10 +10 +10 +8 +8 +8

Mode Quality (M?) <12

Beam Size (mm) 1.8 £0.2

Beam Divergence (mrad, full angle) 7.5+0.5

Polarization >100 to 1 (fixed linear, parallel to width)

Operating Frequency and Duty Cycle 0 to 200 kHz, 0 to 100% DC

Ingress Protection Rating (IP) NA NA NA IP 65 IP 65 IP 65

Weight 6.6 kg (14.5 Ibs)

Dimensions 395 x93 x 155 mm (15.5x3.7x6.11in.) 475 x93 x 155 mm (18.7 x 3.7 x 6.1 1in.)

Input Power® 483 VDG, 11.5A

Cooling Liquid Available upon Request

Heat Dissipation (W) <575

Maximum Case Temperature <60°C (140°F)

Operating Environment

Temperature 5 to 40°C (41 to 104°F) 5to 45°C (41 to 113°F)
Altitude <2000 m (6500 ft.)
Humidity Non-Condensing
Shipping/Storage Environment -10to 60 C (14 to 140 F), Non-Condensing
1 Power measured at 25°C and derated by 1%/C for higher laser head temperatures.
2 Power stability based on =(Pmax - Pmin)/(2*Pmax) average power measurement at constant duty cycle after 10-minute warm-up at operating condition.
3 Optional fans add 1A,
kr.coherent.com 57
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€5 COHERENT.

Diamonp C-30 & C-30+ Series CO/CO, Lasers

SPECIFICATIONS DiamonD DiAmonD DiamonD DiamonD DiamonD DiamonD

C-30 C-30 C-30 C-30+ C-30+ C-30+
(9.3 pm) (10.2 pm) (9.3 pm) (10.2 pm)

Wavelength (um) 9.24to 10.11 to 10.55 to 9.24 1o 10.11 to 10.55 to
9.35 10.31 10.63 9.35 10.31 10.63

Optical Output Power (W) 17 30 30 17 30 30

Power Stability? (%) 5 5 +5 +4 +4 +4

Mode Quality (M?2) <1.2

Beam Size (mm) 1.8 0.2

Beam Divergence (mrad, full angle) 7.5+0.5

Polarization >100 to 1 (fixed linear, parallel to width)

Operating Frequency and Duty Cycle 0 to 200 kHz, 0 to 100% DC

Ingress Protection Rating (IP) NA NA NA |P 65 IP 65 IP 65

CONFIGURATION & FACILITY REQUIREMENTS

Weight 6.6 kg (14.5 Ibs)

Dimensions 395 x93 x 155 mm (15.5x3.7x6.11in.) 475 x93 x 155 mm (18.7 x 3.7 x 6.1 in.)

Input Power? 48 VDC, 11.5A

Cooling Liquid Available upon Request

Heat Dissipation (W) <575

Maximum Case Temperature <60°C (140°F)

Operating Environment

Temperature 510 40°C (41 to 104°F) 510 45°C (41 to 113°F)
Altitude <2000 m (6500 ft.)
Humidity Non-Condensing

Shipping/Storage Environment -10 to 60 C (14 to 140 F), Non-Condensing

1 Power measured at 25°C and derated by 1%/C for higher laser head temperatures.
2 Power stability based on +(Pmax - Pmin)/(2*Pmax) average power measurement at constant duty cycle after 10-minute warm-up at operating condition.
3 Optional fans add 1A.

58 Superior Reliability & Performance

CO/CO, Lasers Diamonp C-40 Series % COHERENT.

DiamonD
C-40L (10.2 pm) C-40L

10.11 to 10.31 10.55t0 10.63

DiamonD

SPECIFICATIONS DiamonD DiamonD
C-40A (10.2 pm) C-40A

Wavelength (um) 10.11 to 10.31 10.55t0 10.63

Optical Output Power™ (W) 40

Power Stability? (%) +5

Mode Quality (M?) <1.3

Beam Size (mm) 3.6 £0.5 at output aperture

Beam Divergence (mrad, full angle) <5

Polarization >100 to 1 (fixed linear, parallel to width dimension)

Operating Frequency and Duty Cycle 0 to 100 kHz, 0 to 100% DC
CONFIGURATION AND FACILITY REQUIREMENTS
Weight 6.8 kg (15.0 Ibs.) 6.4 kg (14.0 Ibs.)

425 % 92.5 x 154.5 mm 460.8 x 92.5x 104.1 mm
(16.73 x 3.64 x 6.08 in.) (18.15x3.64 x 4.1 in.)*

Dimensions (L x W x H)

Input Power? 48 VDC, 20A

Cooling Air Liquid
Heat Dissipation (W) <675

Maximum Case Temperature <60°C (140°F)

Operating Environment

Temperature 510 40°C (41 to 113°F)
Altitude <2000 m (6500 ft.)
Humidity Non-condensing

Shipping/Storage Environment -10 to 60°C (14 to 140°F), non-condensing

Distilled water with 25 to 35% Dow Frost*
>3.8 Ipm (1.0 gpm)
6.9 kg/cm? (100 psig)
1.5 bar (22 psig)
15 to 30°C (59 to 86°F)

Coolant -
Coolant Flow Rate -
Maximum Coolant Pressure -
Max. Pressure Differential (at 1.0 gpm) -
Coolant Temperature -

Power measured at 25°C and derated by 1%/C for higher laser head temperatures.

Power stability based on (Pmax - Pmin)/(2*Pmax) average power measurement at constant duty cycle after 10-minute warm-up at operating condition.
Optional fans add 1A,

The overall height dimension is taller for the Dual Chillplate version of this item

Dow Frost is a trademark of the Dow Chemical Company.
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eg COHERENT. Diamonp C-55 Series CO/CO, Lasers CO/CO, Lasers Diamonp C-70 Series % COHERENT.

SPECIFICATIONS' DiamonD DiamonD DiaMmonD DiamonD DiamonD DiamonD SPECIFICATIONS' DiamonD DiamonD DiamonD DiamonD
C-55A (9.3 C-55A C-55A C-55L (9.3 C-55L C-55L C-70A (10.2 pm) C-70A C-70L (10.2 pm) C-70L
) e Hm) e Wavelength (um) 1011 to 10,31 10.55 to 10.63 10.11 to 10.31 10.55 to 10.63
Wavelength (um) 9.24 to 10.11 to 10.55 to 9.24 to 10.11 to 10.55to : ;
9.35 10.31 10.63 9.35 10.31 10.63 Optical Output Power' (W) /0
ility2 (0
Optical Output Power' (W) 40 55 55 40 55 55 Power Stability” (%) 2 =
i 2
Power Stability? (%) +5 +3 Mode Quality (M%) <13
Mode Quality (M?) <12 Beam Size (mm) 3.6 £0.5 at output aperture
e e ) 18402 Beam Divergence (mrad, full angle) <5
Beam Divergence (mrad, full angle) 75405 Polarization >100 to 1 (fixed linear, parallel to width dimension)
i 0
Polarization >100 to 1 (fixed linear, parallel to width dimension) Operating Frequency and Duty Cycle 010100 kHz, 010 100% DC
Operating Frequency and Duty Cycle 0 to 100 kHz, 0 to 100% DC CONFIGURATION AND FACILITY REQUIREMENTS
CONFIGURATION AND FACILITY REQUIREMENTS R Weight 102 kg (22.5 1bs) 9.7 kg (21.5 1bs)

) Dimensions (L x W x H) 604.9x92.5x 154.5 mm 647.5x92.5x104.1 mm
Weight 100 kg (22.0Ibs.) 9.5 kg (21.01bs) (23.8 x 3.64 x 6.08 in.) (25.5 x 3.64 x 4.1 in)
Dimensions (L x W x H) 538 x92.5 x 154.5 mm 579.6 x92.5x 104.1 mm 5

(21.2 X 3.64 x 6.08 in.) (22.82 x 3.64 x 4.1 in.)* Input Power 48 VD, 20A
Input Power? 48 VDC, 20A Coelling Al el
Cooling Air Liquid Heat Dissipation (W) <1200
Heat Dissipation (W) <1200 Maximum Case Temperature <60°C (140°F)
Maximum Case Temperature <60°C (140°F) Operating Environment
o e B Temperature 510 40°C (41 to 113°F)
perating Environment Altitude <2000 m (6500 ft.)
Temperature 510 40°C (41 to 113°F) Humidity Non-condensing
Altitude <2000 m (6500 ft.)
Hurnidity Non-condensing Shipping/Storage Environment -10 to 60°C (14 to 140°F), non-condensing
icti i 0y *
Shipping/Storage Environment -10 to 60°C (14 to 140°F), non-condensing CoColart t Flow Rat bistilled wategr :llth 23 tg 35@)DOW Frost
- . oolant Flow Rate >3.8 Ipm (1.0 gpm
Coolant - Distilled water with 25 to 35% Dow Frost* Maximum Coolant Pressure 7 kg/cm? (100 psig)
;ZZ'{?ZEOC\A;S'?& Srossure - ;igg/l?:; ((Jé)oogppsrig Max. Pressure Differential (at 1.0 gpm) 3.2 bar (46 psig)
- Coolant Temperature 15 to 30°C (59 to 86°F)
Max. Pressure Differential (at 1.0 gpm) - 3.2 bar (46 psig) et o s e e
Power measured at 25°C and derate 1%/C for higher laser head temperatures.
Coolant Temperature - 15 to 30°C (59 to 860':) Power stability based on 1(P"w—P”‘,\)/(Zy*P‘H,,,)averagge power measurerr?ema( constant duty cycle after 10-minute warm-up at operating condition,

Optional fans add 1A,
Dow Frost is a trademark of the Dow Chemical Company.

W oN =

1 Power measured at 25°C and derated by 1%/C for higher laser head temperatures.

2 Power stability based on #(Pmayx - Pmin)/(2*Pmax) average power measurement at constant duty cycle after 10-minute warm-up at operating condition,
3 Optional fans add 1A,

4 The overall height dimension is taller for the Dual Chillplate version of this item.

* Dow Frost is a trademark of the Dow Chemical Company.
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DiamonD Cx-10 Series
Sealed CO, Laser
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FEATURES & BENEFITS
120 W CO5, laser

- Compact design with the highest
power/volume ratio in its class

- Superior beam quality, power stability,
and reliability

+ Available in four wavelengths: 9.3 pm,
9.6 um, 10.2 pm, and 10.6 um

Field-serviceable modular design

- Global logistics ensure delivery of
replacement parts within 48 hin
most geographies

APPLICATIONS

High volume marking, cutting,
and engraving

Film cutting and processing

Process wide range of materials
from acrylics, cardboard, ceramics,
glass, polymer films, leather, paper,
textiles, wood, and PCBs

Superior Reliability & Performance

CO/CO, Lasers Diamonp Cx-10 Series % COHERENT.

SPECIFICATIONS

Wavelength (um) 10.6 £ 0.03 10.2 +0.05 9.6 +0.05 9.3+0.05
CW Rated Power™ (W) >120 >100 >80
Typical Output Power! (W) >135 >100
Power/Volume? (mW/cm3) >15.23 >12.69 >10.16
Cold Start Power Stability® (%) +4

Power Stability* (%) +2

Typical Pulse Fall Time® (usec) <60

Beam Quality (M?) <1.2

Beam Diameter (mm) 1.8+0.2

Beam Divergence (mrad) (full angle) <8.0

Beam Ellipticity >0.83,<1.2

Pointing Stability (% divergence/actual prad) +5/<250

Linear Horizontal >100:1

0 to 100 kHz, 2% to 100% DC

Polarization®
Operating Frequency and Duty Cycle
CONFIGURATION AND FACILITY REQUIREMENTS

Weight (kg) 14.5 kg (32 Ibs)

Dimensions (L x W x H) 563 x 132 x 106 mm (22.2x 5.2 x4.2in.)
Input Power 48 VDC, 38A

Heat Dissipation (W) <1700

Maximum Case Temperature <60°C (140°F)

Operating Environment

Temperature 5°Cto 45°C (41 to 113 °F)
Altitude <2000 m (6500 ft)
Humidity Non-condensing <95%

-10°C to +60°C (14 to 140°F), Non-condensing

Distilled water with 25 to 35% Dow Frost*
>5.7 I/min. (1.5 gpm)
827 kPa (120 psig)
<206 kPa (30 psig)
15°C to 30°C (59 to 86°F)

Shipping/Storage Environment

Coolant
Coolant Flow Rate
Maximum Coolant Pressure
Max. Pressure Differential (at 1.5 gpm)
Coolant Temperature

Power measured at 25°C and derated by 1%/°C for higher laser head temperature.

Power/volume defined as (CW rated power in mW)/(L*W*H in cm3).

Power stability based on +(Pmax-Pmin)/(2*Pmax) measured from cold start for 5 minutes at 25 kHz 99% DC.
Power stability based on +(Pmax-Pmin)/(2*Pmax) measured for 10 minutes at 25 kHz 99% DC.

10% and 90% of peak power fall points measured at 1.5 kHz PRF, 350 ps pulse width, after 5 minutes.
Refer to Mechanical Specifications for beam polarization orientation

Dow Frost is a trademark of the Dow Chemical Company.
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DiamoND Cx-10LDE+

Sealed CO; Laser with Integrated AOM

£ Ox-10LDE+ CO, 20X = 25| S&fE ZefHz7|(AOM)
£5] Y S MSELICL O-10 2{0]X Z3H=
Lhof| SRJgh 4~ U1 & SEAIE o U= 0= &2
t
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o
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FEATURES & BENEFITS

Fully integrated AOM providing
excellent pulse control.

+ Superior power stability improves
processing consistency and repeatability

Modular RF board and AOM design
allows for easy serviceability

- Small footprint for easy integration

Pulse rise/fall times of <1 ys minimize
heat effected zones and provide high
precision process control

APPLICATIONS

High volume marking, cutting,
and engraving

Film cutting and processing

Process wide range of materials
from acrylics, cardboard, ceramics,
glass, polymer films, leather, paper,
textiles, wood, and PCBs

Superior Reliability & Performance

CO/CO, Lasers Diamonp Cx-10LDE+

SPECIFICATIONS

10.6 pm

Wavelength (um) 10.6 £ 0.03
Laser Power at 50% Duty Cycle™? (W) >45
Typical Peak Output Power (W) >120
Power Stability™? (%)

Pulse Rise and Fall Time (psec)

Beam Quality (M2)

Beam Output Diameter (mm) (nominal)

Beam Waist Diameter (mm) (nominal) 3.4 +0.3

Beam Divergence (mrad) (full angle)

Beam Ellipticity®

Pointing Stability* (% divergence/actual prad)
Polarization®

Operating Frequency and Duty Cycle®

CONFIGURATION AND FACILITY REQUIREMENTS

Cx-10LDE+

€3 COHERENT.

Cx-10LDE+ Cx-10LDE+ Cx-10LDE+
10.2 pm 9.6 pm 9.3 pm
10.2 £ 0.05 9.6 £ 0.05 9.3+0.05

>40 >30 >30
>120 >85 >85
+3 (£0.1 °C coolant stability after 10 minute warm-up)
<1 (10% to 90%)
<1.2
55415
34103 2.7+0.3 2.7 0.3
<55
>0.83,<1.2
<750 prad

Vertical >100:1
0 to 200 kHz, 1% to 100% DC

Weight (kg)

Dimensions (L x W x H)

Input Power

Heat Dissipation (W)
Maximum Case Temperature
Clean Dry Air Purge’

Operating Environment
Temperature
Altitude
Humidity

Shipping/Storage Environment

Coolant
Coolant Flow Rate
Maximum Coolant Pressure
Max. Pressure Differential (at 1.5 gpm)
Coolant Temperature

All measurements, such as power made at 20°C +0.5°C coolant temperature, AOM PRF 25 kHz.

N

and after 10 minute warm up period with 10 minute measurement duration.
Ratio based on far field divergence measurement, defined as the ratio of vertical to horizontal divergence.

w

23.0 kg (50.5 Ibs)

670.8 x 176.5x 186.9 mm (26.41 x 6.95 x 7.36 in.)

48 VDC, 45A
<2300
<60°C (140°F)
>55slph (0.177 scfh)

5°Cto 45°C (41 to 113 °F)
<2000 m (6500 ft)
Non-condensing <95%

-10°C to +60°C (14 to 140°F), Non-condensing

Distilled water with 25% to 35% Dow Frost*
>5.7 I/min. (1.5 gpm)
700 kPa (101 psig)
<400 kPa (58 psig)
20°C + 1°C

Power Stability based on +(Pmax-Pmin)/(2*Pmax) average power measurement under the following conditions: AOM PRF 25kHz; AOM duty cycle 50%; Cx-10 laser duty cycle 100%;

4 Measured as the steady state angular beam centroid change between a 5% AOM duty cycle and a 95% AOM duty cycle. Steady state is defined as the angular beam centroid location after 1 minute of operation at the specific AOM duty cycle

and with a 100% Cx-10 duty cycle after a 10 minute Cx-10 warm up period.
Refer to Mechanical Specifications for beam polarization orientation.

Dry Nitrogen is also acceptable as a purge gas.
Dow Frost is a trademark of the Dow Chemical Company.

oW
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Operation at pulse repetition frequencies above 200 kHz may result in substantial side lobe power and reduced beam quality.
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DiamonND Cx-10LQS+

Q-Switched CO, Lasers
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FEATURES & BENEFITS

Fully integrated AOM providing
excellent Q-switch pulse control

+ Superior power stability improves
processing consistency and
repeatability

Modular RF board and AOM design
allows for easy serviceability

- Small footprint for easy integration

Pulse rise/fall times of <200 ns
and high peak power minimize
heat effected zones providing high
precision process control

APPLICATIONS

Film Cutting in Flat Panel Display
manufacturing

High Resolution Marking

Superior Reliability & Performance

CO/CO, Lasers Diamonp Cx-10LQS+

SPECIFICATIONS ‘ Diamonp Cx-10LQS+

Wavelength (um) 9.3 +0.05

Laser Power at 50% Duty Cycle! (W) >50

Pulse Energy' (m)) >0.5

Power Stability? (%) +5 (20.1 °C coolant stability after 10 minute warm-up)
Optical Pulse Width? (ns) (FWHM) <200 (10% to 90%)

Beam Quality (M?2) <12

Beam Output Diameter (mm) 9.0+1.0

Beam Divergence (mRad) (full angle) <6.5

Beam Ellipticity* >0.9, <1.1

Polarization Circular

Operating Frequency and Pulse Width
CONFIGURATION AND FACILITY REQUIREMENTS

Single-Shot to 100 kHz, 0.5 - 5 psec PW cmd

Weight® (kg) 24.3.0 kg (53.5 Ibs)

Dimensions® (L x W x H) 662.8 x 155.8 x 187.0 mm (26.10 x 6.13 x 7.36in.)
Input Power 48 VDC, 40A

Heat Dissipation (W) <2000

> 5 slph (0.177 scfh)
510 45°C (41 to 113°F)

Clean Dry Air Purge®

Ambient Temperature

Altitude <2000 m (6500 ft)

Humidity (%) Non-Condensing, <95
Shipping/Storage Environment -10 to +60°C (14 to 140°F), Non-condensing
Coolant’ Distilled water with 10% OptiShield+7
Coolant Flow Rate >5.7 I/min (1.5 gpm)

Maximum Coolant Pressure 414 kPa (60 psig)

Max. Pressure Differential (at 1.5 gpm) <103 kPa (15 psig)

Coolant Temperature 20°C £1°C (68°F +1.8°F)
All measurements, such as power and energy made at 20°C +0.5°C coolant temperature, 80 kHz PRF, and 5 psec PW command.

Power Stability based on +/-(Pmax-Pmin)/(2*Pmax) average power measurement at constant duty cycle after 10-minute warmup at operating condition

Pulse Width and Peak Power will vary depending on operating parameters, specifically Pulse Frequency and Duty Cycle.

Gaussian Correlation based on Spiricon Near Field Raw Beam measurement at 80 cm distance from laser output, 20°C, and steady state operation at 80 kHz PRF, and 5 psec PW.
Ratio based on Far Field Divergence measurement at 20°C, 80 kHz PRF, and 5 psec PW command

Weight and Dimensions with Circular Polarizer or Isolator.

OptiShield+ is a trademark of the OptiTemp.

o U R WwN =
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DiamonD J-1000

Liquid-Cooled, RF-Excited
OEM Industrial CO, Laser

Diamond J-1000 Al2|=& THE BA CO, 2|0|X2 Z/o] 1kw £ MlSstn M 35
ZR|7F SEE SHESHIHZ|X| MEQLICE RF M2l S5 &XIZ 0[X si|l=of

o-d
RF Bl S 25| ®7{5t 2f0[xfef M2l E =2 HIAH|0[H0[L 22 E0f

HHSHA| SEE 4 AUSLICE 10.6 pmef 9.4 pm IFYO| HS&|= S55H-1000 A2
CIXRlofl= 52 18s 7IS0| LZE R0 BO|Lt SZ2tAE EE, E2tAE fa, B
=S, 2=, S0 S HEte] Bt " 2101 Bts, SR S7tol| pigst
SEE00]| 55| Mt MZYULICE RF M2 32 HR= 22fA0|1, 2HE FICH|
QIHHAS S3ll B2 7+s)7F LHEEI A0 AR RAI257} 7HS LI,

FEATURES & BENEFITS
+ Wide operating power range
+ Typical peak power >3 kW

Pulse frequency from single-shot
to 200 kHz

Fast rise/fall time

- Outstanding beam quality
Excellent power stability
Low-cost OEM configuration

Integrated but detachable RF
power supply

- Compact design

Equipped with on-board internet-
accessible diagnostics

APPLICATIONS
High Speed Digital Converting

-+ Through-cutting, Kiss-cutting,
and Perforation

Engraving
Die Board Cutting
+ Glass Cutting and Thermal Processing
+ Ceramic Drilling and Scribing
+ Automotive
+ 3D Printing

+ Semiconductor Processing

Superior Reliability & Performance

CO/CO; Lasers Diamonbp J-1000

SPECIFICATIONS'
Wavelength (um)
Output Power? (W)

Power Range? (W)

Peak Effective Power* (W)

Power Stability® (%)

Mode Quality (M2)

Near Field Beam Diameter® at 1/e2 (mm)
Beam Waist Diameter’ at 1/e2 (mm)
Full-Angle Beam Divergence® (mrad)
Polarization (perpendicular to baseplate)
Beam Ellipticity

Pulse Frequency (kHz)

RF Excitation Pulse Width Range (usec)
Duty Cycle Limit (%)

Fall Time* (ps)

Weight

Dimensions (L x W x H)

ELECTRICAL POWER REQUIREMENTS

€5 cOHERENT.

Diamond J-1000-10.6
10.2t0 10.8

Diamond J-1000-9.4
9.1t09.5

>1000
100 to 1000
>2800
+5
<1.2
12 £1.5
10+1.5
1.6 typical, 2.0 max.
Linear >100:1
>0.83, <1.20
Single-shot to 200
2 to 1000
<60
<55
173 kg (381 Ibs.)
1497 x 384 x 471 mm (58.9 x 15.1 x 18.6in.)

CC Input Voltage (VDC)
Continuous DC Current (A)
Peak Current (A)
COOLANT

48 +1.0%
<425
<628 forup to 1 ms

Heat Load (kW)

Dynamic Coolant Flow Rate (I/min.)
Coolant Temperature Stability (max.)
Coolant Setpoint Temperature Range
Coolant®

Coolant Differential Pressure?® (kPa)
Coolant Maximum Static Pressure (kPa)

ENVIRONMENTAL CONDITIONS

<22
>25 (6.5 gpm)
+1.0°C (+1.8°F)

2110 25°C (69.8 to 77°F)
Anti-corrosion treated water
344 (50 psi) at 25 I/min. (6.5 gpm)
827 (120 psi)

Ambient Temperature
Relative Humidity'® (%)
Altitude

5to 45°C (41 to 113°F)
<95 (non-condensing)

<2000 m (<6500 ft.)

All specifications apply when the product is operated in accordance with the guidelines defined in the operators manual.

Measured at 60% duty and 10 kHz prf.

3 Output stability specification may not be met at lowest power or at acoustic resonances

Measured at 10% duty cycle and 1 kHz prf.
Measured as +(Pmax - Pmin)/2Pmax-

Beam diameter at the waist location, located at approximately 5m from the laser output.

See manual for details.

This differential pressure is from system input to output and does not include the pressure drop from chiller fittings and the supply and return hose.

1
2
3
4
5
6 Measured at approximately 0.5 m from the laser output.
7
8
9
1

0 Do not operate at or below dew point

kr.coherent.com
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CO/CO, Lasers Diamonb J-2 Series % COHERENT.

SPECIFICATIONS' Diamonb J-2-9.4 Diamonb J-2-10.2 Diamonb J-2-10.6
Wavelength (um) 9.36 +0.4 10.25 £0.1 10.6 £0.4
Output Power? (W) >160 >150 >180
Power Range® (W) 15to 160 15to0 150 15t0 180
Typical Peak Power* (W) >450 >400 >450
Power Stability?* (%) 6
Mode Quality (M2) <1.2
e Beam Waist Diameter®” at 1/e2 (mm) 7.0+1.0 8.5+1.0 8.5+1.0

D IAM O N D J = 2 S e r I e S Full-Angle Beam Divergence’ (mrad) <24 <2.0 <2.0
Polarization (parallel to baseplate) Linear >100:1

RF-Excited OEM Industrial CO, Laser FEATURES & BENEFITS eerm HIpHe? it
Pulse Frequency (kHz) Single-shot to 200

* Wide operating power range RF Excitation Pulse Width Range (usec) 2 to 1000

T5|2E Diamond J-2 Al2|=&= L[> BA CO, 2|0|MZ 150 W 0|49 Bt £HE HS - Peak power >450 W Duty Cycle Limit (%) <70

3104 2945| SEHEl FWES I7 K| X E[0] YUSLICE BIHGIab) YE WAlOR A7) . Pulse frequency from single-shot Fall Time (s) <60

£|0] U0 HA E40] 55510 (CW HZ 2i|o[XMet= E2l), 450 WE EM H= Z[Ch to 200 kHz Weight 35 kg (77.2 Ibs.)

ZH0| TEFILICE J-2 A2]==10.6 um, 10.2 um, 9.4 ymZ K| 2|0 = DA AL/sH2 . Fast rise-and-fall time Dimensions (L x W x H) 830.5x 198.1 x 227.6 mm (32.7 x 7.8 x 8.96 in.)

Al fall time) © 2 £|CH 200 kHzR| HA HIEE2 XEESt 4~ QI5L|CH CHkot mhEt . Outstanding beam quality ELECTRICAL POWER REQUIREMENTS
Mef so I LY WE M/ AR Heolue B sty B sg R DC Input Voltage (VDO) 48 £1.0%
) NI OhS: Ciofet HE 7H8 S8 okl olaipl okl I ' Cortiols DECTEra(h 50
* Low-cost OEM configuration Peak Current (A) <120 for <6 ms
integated but removable RF
power supply Heat Load (kw) 25
- Compact design Dynamic Coolant Flow Rate (I/min.) >57
Equipped with on-board internet- Coolant Setpoint Temperature Range 271 to 25°C(69.8 to 77°F)
accessible diagnostics Coolant Temperature Stability (max.) +1.0°C (£1.8°F)
Coolant’ Anti-corrosion treated water
Coolant Differential Pressure'® (kPa) 103 (15 psi) at 5.7 I/min. (1.5 gpm)
APPLICATIONS , _ ‘
Coolant Maximum Static Pressure (kPa) 827 (120 psi)
Drilling Ambient Temperature 5 t0 45°C (41 to 113°F)
Cutting Relative Humidity'' (non-condensing) (%) <95
. Scribing Altitude <2000 m (<6500 ft.)

All specifications apply when the product is operated in accordance with the guidelines defined in the operators manual.
Measured at 10 kHz PRF, 70% duty cycle

Output stability specification may not be met at lowest power or at acoustic resonances

Measured for a 100 ps pulse width at 1 kHz repetition frequency.

Measured as +(Pmax-Pmin)/2Pmax.

Measured at waist location ~1.0 m from the laser output.

Measured at 10 kHz PRF, 28% duty cycle

At 10 kHz PRF, maximum duty cycle operation

See manual for details

10 This differential pressure is from system input to output and does not include the pressure drop from chiller fittings and the supply and return hose.
11 Do not operate at or below dew point

+ Engraving

- Marking
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DiamoND -3 Series
RF-Excited OEM Industrial CO, Laser
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FEATURES & BENEFITS
- Wide operating power range
High peak power >750 W

Pulse frequency from single-shot
to 200 kHz

Fast rise-and-fall time
Outstanding beam quality
Excellent power stability
Low-cost OEM configuration

Integrated but removable RF
power supply

Compact design

Equipped with on-board internet-
accessible diagnosticss

APPLICATIONS
+ Converting

+ Drilling

+ Cutting

-+ Scribing

+ Engraving

Marking

Superior Reliability & Performance

CO/CO, Lasers Diamono J-3 Series €5 COHERENT.

SPECIFICATIONS'

Diamonb J-3-9.4

Diamonb J-3-10.2 Diamonb J-3-10.6

Wavelength (um) 9.36 +0.5 10.25 +0.1 10.6 £0.4
Output Power? (W) >250 >225 >250
Power Range3 (W) 25to 250 25t0 225 25to 250
Typical Peak Power* (W) 750

Power Stability?> (%) +6

Mode Quality (M2) <1.2

Beam Waist Diameter®’ at 1/e2 (mm) 7.0+1.0 85+1.0 85+1.0
Full-Angle Beam Divergence’ (mrad) <24 <2.0 <2.0
Polarization (parallel to baseplate) Linear >100:1

Beam Ellipticity®’ >0.83,<1.2

Pulse Frequency (kHz) Single-shot to 200

RF Excitation Pulse Width Range (psec) 2 to 1000

Duty Cycle Limit (%) <60

Fall Time* (us) <60

Weight 45 kg (99.2 Ibs.)

Dimensions (L x W x H)

ELECTRICAL POWER REQUIREMENTS

1064.1 x 198.1 x 227.6 mm (41.89 x 7.8 x 8.96in.)

DC Input Voltage (VDC) 48 +1.0%
Continuous DC Current® (A) <90

Peak Current (A) <180 for <6 ms
Heat Load (kW) <4.5
Dynamic Coolant Flow Rate (I/min.) >57

Coolant Setpoint Temperature Range 21 1to 25°C(69.8 to 77°F)

Coolant Temperature Stability (max.) +1.0°C (x1.8°F)
Anti-corrosion treated water

103 (15 psi) at 5.7 I/min. (1.5 gpm)

827 (120 psi)

Coolant?
Coolant Differential Pressure'® (kPa)
Coolant Maximum Static Pressure (kPa)

ENVIRONMENTAL CONDITIONS

Ambient Temperature

510 45°C (41 to 113°F)
Relative Humidity'" (non-condensing) (%) <95

Altitude <2000 m (<6500 ft.)
All specifications apply when the product is operated in accordance with the guidelines defined in the operators manual.

Measured at 10 kHz PRF, 70% duty cycle

Output stability specification may not be met at lowest power or at acoustic resonances

Measured for a 100 ps pulse width at 1 kHz repetition frequency.

Measured as +(Pmax-Pmin)/2Pmax

Measured at waist location ~1.0 m from the laser output.

Measured at 10 kHz PRF, 28% duty cycle.

At 10 kHz PRF, maximum duty cycle operation

See manual for details.

10 This differential pressure is from system input to output and does not include the pressure drop from chiller fittings and the supply and return hose
11 Do not operate at or below dew point.
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DiamonD -5 Series
RF-Excited OEM Industrial CO, Laser
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FEATURES & BENEFITS
- Wide operating power range
High peak power

Pulse frequency from single-shot
to 200 kHz

Fast rise-and-fall time

- Outstanding beam quality
Excellent power stability
Low-cost OEM configuration

Integrated but removable RF
power supply

- Compact design

Equipped with on-board internet-
accessible diagnostics

APPLICATIONS

+ Converting
Drilling

+ Cutting

+ Scribing
Engraving

Marking

Superior Reliability & Performance

CO/CO, Lasers Diamonb J-5 Series

SPECIFICATIONS' DiamonD

DiamonD

€5 COHERENT.

DiamonD DiamonND

J-5-9.4 J-5-10.2 J-5-10.6 J-5-10.6NB

Wavelength (um) 9.36 £0.05 10.25 +0.05 10.2t0 10.8 10.6 £0.05
Output Power? (W) >400 >400 >450 >450
Power Range® (W) 40 to 400 40 to 400 45 to 450 45 to 450
Typical Peak Power* (W) 1700 1450 1800 1800
Power Stability?* (%) +6
Mode Quality (M?) <12
Beam Waist Diameter®” at 1/e2 (mm) 7.0+1.0 85+1.0 85+1.0 85+1.0
Full-Angle Beam Divergence’ (mrad) <2.2
Polarization (parallel to baseplate) Linear >100:1
Beam Ellipticity®’ >0.83,<1.2
Pulse Frequency (kHz) Single-shot to 200
RF Excitation Pulse Width Range (usec) 2 to 800
Duty Cycle Limit (%) <40
Fall Time* (us) <40
Weight 58 kg (127 Ibs.)
Dimensions (L x W x H) 1225%x198.1 x 227.6 mm (48.23 x 7.8 x 8.96 in.)
Part Number

No Shutter 1376188 1376182 1376186 1376184

Shutter 1376189 1376183 1376187 1376185

ELECTRICAL POWER REQUIREMENTS

DC Input Voltage (VDC)
Continuous DC Current® (A)
Peak Current (A)
COOLANT

48 +1.0%
<190

<380 for <6 ms

Heat Load (kW)

Dynamic Coolant Flow Rate (I/min.)
Coolant Setpoint Temperature Range 21 to
Coolant Temperature Stability (max.)
Coolant®

Coolant Differential Pressure'® (kPa)

Coolant Maximum Static Pressure (kPa)

<9
>9.5
25°C (69.8 to 77°F)

+1.0°C (£1.8°F)
Anti-corrosion treated water

247 (35 psi) at 9.5 I/min. (2.5 gpm)

827 (120 psi)

ENVIRONMENTAL CONDITIONS

Ambient Temperature
Relative Humidity'" (non-condensing) (%)

Altitude

All specifications apply when the product is operated in accordance with the guidelines defined in the operators manual
Measured at 10 kHz PRF, max. duty cycle.

Output stability specification may not be met at lowest power or at acoustic resonances.

Measured for a 100 ps pulse width at 1 kHz repetition frequency.

Measured as +(Pmax-Pmin)/2Pmax

Measured at waist location ~1.0 m from the laser output.

Measured at 10 kHz PRF, 18% duty cycle

At 10 kHz PRF, maximum duty cycle operation

See manual for details.
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©

10 This differential pressure is from system input to output and does not include the pressure drop from chiller fittings and the supply and return hose.

11 Do not operate at or below dew point.

kr.coherent.com

5t0 45°C (41 to 113°F)

<95

<2000 m (<6500 ft.)
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€5 COHERENT.

Technical Note CO/CO, Lasers

LOW POWER CO, PRODUCTS FOR DISPLAY FILM CUTTING APPLICATIONS

SPECIFICATIONS' Diamonb ] Series

(J2/)3/)5 Mod-
els)

DiamonD
Cx-10L

DiamonD
Cx-10LDE+

DiamonD
M-P1

DiamonD
Cx-10LQS+

160 to 500

Maximum Average Output
Power (W)

Operation Mode CW/Modulated

Peak Power (kW) (Pulsed) 0.5-1.7 kW
Rise & Fall Time (ps) <60

Modulation/ Single-shot
Pulse Frequency Range to 200 kHz

Pulse Width Adjustable with PRF

& Duty Cycle

1 Peak Power, Pulse Energy, and Output Power dependent on PRF, Duty Cycle, etc.

76

100

CW/Modulated
<60

0 to 100 kHz
2to 100% DC

Adjustable with PRF
& Duty Cycle

85

CW/Modulated
<1

0 to 200 kHz
1to 100% DC

Adjustable with PRF
& Duty Cycle

120

CW/Modulated
<1

0 to 200 kHz
11to 100% DC

Adjustable with PRF
& Duty Cycle

90

Pulsed
5

Single-shot
to 100 kHz

0.5to 5 ps
PW command

<200 ns

Superior Reliability & Performance

CO/CO, Lasers Technical Note

NEXT GENERATION CLOSED-LOOP MODULE IMPROVES POWER STABILITY

+ Externally mounted module with separate controller
- Modular design: one module for all wavelengths with user adjustable settings

+ Closed-Loop Module is compatible with both J-series and Cx-series lasers

LCU

IT
DIAMOND LASER CONTROL UN

e; COHERENT.

DiamonD
Cx-10LDE+

Adapter Plate for Detector Module

DiAmonD
Cx-10LQS+

DiamonD
J-Series

kr.coherent.com
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% COHERENT. Application Images Industrial Fiber Lasers Industrial Fiber Lasers Application Images % COHERENT.

APPLICATION IMAGES PROCESSED BY FIBER LASERS APPLICATION IMAGES PROCESSED BY FIBER LASERS
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Battery Lid Welding

Welded Copper Hairpin ARM Principle, BiW Welding

Center
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HighLight FL-ARM

High-Power Adjustable Ring Mode (ARM)
Fiber Lasers with Beam Management

r

HighLightTM FL-ARM A|2|= A€ HE| ZIZQLE Hi0|H 20X = &l 2t2| 7|50]

EOIE[0f QA0 T2 2 THISH 8 20l A BfEet Z2HE FMS LIt

ARM 7|&2 B mio|HofA SZH O 2 Hofgh = = 2712l S5 'S A&510{ ot s
i M= 1 51 22 S8 20| M22 +&2| 7hsdS MSELIC £at 85
AINEE F[A8t5100 Cracks ZHIAIZ|X| 2220, Heq 940[0f glo| Z=0l=2 EE &
UFLICE HIEet F FHO| EHE M2 SEHOR ZFY + AELICE 2 2t 1402
AE 10| e 8HO| 713|122 X227t A2 2L @i =0 TR dit B[S

U 4 AFHC

HighLight FL-ARM HZ0{|= Fiber-Fiber-Switch(FFS) EE= Fiber-Fiber-Coupler(FFC)7t

YEEO A0 2F| fFAYE HS Sthatdt + AUASLIE

Hightight

HighLight

=

FEATURES
+ Output power: 2000 to 10,000 Watts
+ Adjustable Ring Mode (ARM)

+ Fiber-Fiber-Switch (FFS) or
Fiber-Fiber-Coupler (FFC)

+ Excellent stability over the entire
power range (1% to 100%)

- Inherently back reflection safe

+ Industry-leading closed loop power
control for high process consistency

-+ Optimized power profile programming
tool for welding processes

+ CleanWeld™ technology to
optimize welding results
BENEFITS

- Reliable and fast welding process
with high efficiency

+ Superior welding seam quality with
minimal heat affected zones

- Maximized freedom for welding
geometries

+ Highest welded part quality with
minimum reject rates

* Minimized operating costs

APPLICATIONS

+ High-quality welding of challenging
materials like high-strength steel,
aluminum, or copper

+ Cutting

Superior Reliability & Performance

Industrial Fiber Lasers HighLight FL-ARM

SPECIFICATIONS HighLight HighLight
FL2000-ARM FL4000-ARM
Nominal Power (W) 2000 4000

11to0 100

For 100/290 um + FFC/FFS: Center <4, Ring <14
For 50/200 pm + FFC: Center <2.5, Ring <10

Power Range (%)

Laser Beam Quiality (BPP) at
Collimator (mm x mrad)

Power Stability (%) +1
Pulse Frequency Range (kHz) CW-10
Wavelength (nm) 1070 10

ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 +10%

Connected Load (kVA) 9.8 13.9
Effective Power at Nominal Power (kW) 9.6 13.7
Max. Current Consumption at 400 V (A) 13.8 19.8
Fuses Type NH (A) 32

Recommended Cooling Capacity Laser (kW) 4.4 8.9
Recommended Cooling Capacity FFC/FFS FFS2:1.0

and QHB/QD (kW) FFC: 1.0

Flow Rate Laser (I/min) 43

Flow Rate for FFS/FFC and QBH/QD (I/min) FFS2: 8.0
FFC: 6.0
Temperature Laser (°C) 25 +1

Temperature for FFS/FFC and QBH/QD (°C) For 100/290 pm +FFC/FFS: 24 to 40

For 50/200 um +FFC: 24 to 35

Max. Pressure Laser (MPa) 0.5
Max. Pressure FFS/FFC and QBH/QD (MPa) 0.4
Typical Pressure Drop Laser (MPa) 0.25

FIBER DELIVERY SYSTEM

Interface

QBH/QD

Center D 100, Ring OD 290 or
Center D 50, Ring OD 200

Diameter (um)

Length (m) 20, 30 (other lengths on request)
DIMENSIONS & WEIGHTS

Laser Dimension (L x W x H) (mm)
(without signal tower)

Midi: 794 x 1040 x 1067

Laser Weight (kg) FFC: <460, FFS: <520
ENVIRONMENTAL CONDITIONS

Ambient Temperature (°C)

Humidity (°C)

5 to 40

Environmental conditions always below the dew point. Condensation to laser, QHB/QD and
optics must be avoided during the operation, storage and transport.

CUSTOMER INTERFACE
Digital Signals (V DC) 24
Power Control (V DC) 0to 10

Trigger Control (V) 24, rise/fall time <30 ps

OPTIONS LASER

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

kr.coherent.com
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% COHERENT. HighLight FL-ARM Industrial Fiber Lasers

SPECIFICATIONS HighLight HighLight HighLight HighLight

FL6000-ARM FL7500-ARM FL800-ARM FL10000-ARM
Nominal Power (W) 6000 7500 8000 10,000
Power Range (%) 1to 100
Laser Beam Quality (BPP) at Collimator For 100/290 pm + FFC/FFS: Center <4, Ring <14
(mm x mrad) For 50/200 um + FFC: Center <2.5, Ring <10
Power Stability (%) +1
Pulse Frequency Range (kHz) CW-10

HighLight FL-ARM Compact

ELECTRICAL RATINGS
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Voltage (VAC) 400/440/480 +10%
Connected Load (vA) 208 244 276 362 High-Power Adjustable Ring Mode (ARM)  reatures
Effective Power at Nominal Power (kW) 20.6 24.2 27.4 36 F| be r Lasers . Output power: 2000 to 10,000 Watts
Max. Current Consumption at 400 V (A) 29.7 35 39.6 52 Adjustable Ring Mode (ARM)
Fuses Type NH (A) 63 w“ ) _
COOLING ‘ HighLight ™ FL-ARM Compact A|2|= A18 HE| Z22E Ti0|H 2|0|X= T2 88 + Excellent stability over the entire power
s oo . Aol M Efet AHE MESeiLICh S2H07F 7tstet d RE= 0] 2i|0[Xe] 1Ret & range (1% to 100%)
R Cooling Capacity L W 133 16.7 17.8 222
EOTTEICE o ey 212 oj0I5{0, 12 MY ool SR Hof 7k53t 7l S5 O2 THELIEL - Inherently back reflection safe
Recommended Cooling Capacity FFC/FFS and FFS2:1.0 te e = < - ' y
QHB/QD (kW) FFC: 1.0 . : ;
‘ HighLightTM FL-ARM Compact 2{|0|X{= & 71K A0 2 MZEL|CH HE| D E B (MIE Industry-leading closed loop power
Flow Rate Laser (I/min) 65 84 o et _ = control for high process consistency
Flow Rate for FFS/FFC and QBH/QD (I/min) FFS2: 8.0 ™S HE| 7[R RE)2 7HH0| AL} 12X| UL HES ZHsksl= SAl0| &E AE2
Py _ _ _ - _ - + Optimized power profile programmin
FFC: 6.0 SHAIAIZ|T, B Et B (HAZ)S BLLICH S5t 14 U =2 X2 (2 ATl gl M2|S 12 o Welzmg pfocesseps . °
Temperature Laser (°C) 2] 5t & xf2|o] WA I H{501 TiH| A4t HI2S ZULICH T2 240[01S ALRSIA|
Temperature for FFS/FFC and QBH/QD (°C) For 100/290 pm + FFC/FFS: 24 to 40 ofT ol2[|e2 0] oip| 2X5 ol 9E|g| Zk&io SH QXL 7l O L + CleanWeld™ technology to
For 50/200 pm +FFC: 24 to 35 i1 AR0[ES 7 gl0| oD of1 TRIE ZHo M= 2 & 8 22 88 200 optimize vveldmg results
Max. Pressure Laser (MPa) 0.5 §6| 'IQF%O':'FHEI'
Max. P FFS/FFC and QBH/QD (MP 0.4 _ BENEFITS
o Pressure one REMRD (VP 204 X/ 240] 22 pmO| L 70|k ZU0|7H 15 me! FOJct B2 (15 kW MIEf + 25 kW 2)2)
Typical Pressure Drop Laser (MPa) 0.25 o - Reliable and fast welding process
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FIBER DELIVERY SYSTEM ' with high efficiency
Interface QBH/QD - Superior welding seam quality with
Diameter (um) Center D 100, Ring OD 290 or minimal heat affected zones

Center D 50, Ring OD 200 o .
- Maximized freedom for welding

Length (m) 20, 30 (other lengths on request) )
geometries

DIMENSIONS & WEIGHTS

+ Highest welded part quality with

Laser Dimension (L x W x H) (mm) Maxi: 794 x 1040 x 1565 = i
(without signal tower) minimum reject rates
Laser Weight (kg) FFC: <530, FFS: <590 FFC: <560, FFS: <620 + Minimized operating costs

ENVIRONMENTAL CONDITIONS
Ambient Temperature (°C) 5to 40

RS

APPLICATIONS

+ High-quality welding of challenging
materials like high-strength steel,
aluminum, or copper

Humidity (°C) Environmental conditions always below the dew point. Condensation to laser, QHB/QD and
optics must be avoided during the operation, storage and transport. Posen

CUSTOMER INTERFACE

Digital Signals (V DC) 24 + Cutting
Power Control (V DC) 0to 10
Trigger Control (V) 24, rise/fall time <30 ps

OPTIONS LASER

Highight "/

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface, ]
Multi station interface

82 Superior Reliability & Performance kr.coherent.com 83
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HighLight FL-ARM Compact Industrial Fiber Lasers

SPECIFICATIONS

HighLight HighLight HighLight
FL2000C-ARM FL4000C-ARM FL5000C-ARM

Nominal Power (W) 2000 4000 5000
1to0 100
For 70/180 um Center <2.5, Ring <9

Power Range (%)

Laser Beam Quiality (BPP) at Collimator

(mm x mrad) For 50/140 pm Center <2.5, Ring <6.5
Power Stability (%) +1

Pulse Frequency Range (kHz) CW-10

Wavelength (nm) 1070 £10

Voltage (VAC) 400/440/480 £10%

Connected Load (kVA) 8.9 12.7 17.5
Effective Power at Nominal Power (kW) 8.7 125 17.3
Max. Current Consumption at 400 V (A) 12.5 18 25
Fuses Type NH (A) 32

COOLING

Recommended Cooling Capacity Laser 4.4 8.9 111

and QBH/QD (kw)

Flow Rate Laser (I/min) 43

Flow Rate QHB/QD (I/min) 2

Temperature Laser (°C) 25+1

Temperature for QHB/QD (°C) 24 - 45

Max. Pressure Laser (MPa) 0.5

Max. Pressure QBH/QD (MPa) 0.4

Typical Pressure Drop Laser (MPa) 0.25
FieeRDeLveRvsvsTE |

Interface QBH/QD

Diameter (um) Center D 70, Ring OD 180/

Center D 50, Ring OD 140
Length (m)
DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)
without signal tower

Laser Weight (kg) <350
ENVIRONMENTAL CONDITIONS
Ambient Temperature (°C)

Humidity (°C)

20 (other lengths on request)

Midi: 794 x 916 x 824

5t0 40

Environmental conditions always below the dew point. Condensation to laser, QHB/QD
and optics must be avoided during the operation, storage, and transport.

CustomEmNTERFACE
Digital Signals (v DC) 24

Power Control (V DC) 0to 10

Gate Control (V DQ) 24, rise/fall time <30 ps

OPTIONS LASER

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

Superior Reliability & Performance

Industrial Fiber Lasers HighLight FL-ARM Compact

SPECIFICATIONS

HighLight

HighLight HighLight
FL6000C-ARM FL7500C-ARM FL8000C-ARM

Nominal Power (W) 6000 7500 8000
1to 100
For 70/180 pm Center <2.5, Ring <9

HighLight
FL10000C-ARM

10,000
Power Range (%)

Laser Beam Quiality (BPP) at Collimator

(mm x mrad) For 50/140 pum Center <2.5, Ring <6.5
Power Stability (%) +1

Pulse Frequency Range (kHz) CW-10

Wavelength (nm) 1070 +£10

ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 +10%

Connected Load (kVA) 18.9 24.4 25.1 34.8
Effective Power at Nominal Power (kW) 18.7 24.2 24.9 34.6
Max. Current Consumption at 400 V (A) 27 35 36 50
Fuses Type NH (A) 63

Recommended Cooling Capacity Laser 133 6.7 17.8 22.2
and QBH/QD (kw)

Flow Rate Laser (I/min) 65 84

Flow Rate QHB/QD (I/min) 2

Temperature Laser (°C) 25 +1

Temperature for QHB/QD (°C) 24 to 45

Max. Pressure Laser (MPa) 0.5

Max. Pressure QBH/QD (MPa) 0.4

Typical Pressure Drop Laser (MPa) 0.25

FIBER DELIVERY SYSTEM
Interface QBH/QD

Center D 70 pm, Ring OD 180 pm /
Center D 50 um, Ring OD 140 pm

Diameter (um)

Length (m)
DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)
without signal tower)

Laser Weight (kg) <490 <540
ENVIRONMENTAL CONDITIONS
Ambient Temperature (°C)

Humidity (°C)

20 m (other lengths on request)

Maxi: 794 x 916 x 1322

5to 40

Environmental conditions always below the dew point. Condensation to laser, QHB/QD
and optics must be avoided during the operation, storage, and transport

CUSTOMER INTERFACE

Digital Signals (V DC) 24
Power Control (V DC) 0to 10
Gate Control (V DC)
OPTIONS LASER

24, rise/fall time <30 ps

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

kr.coherent.com
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HighLight FLA00O0OCSM-ARM Compact

Fiber Laser with Superior Brightness
Center Beam and Adjustable Ring Mode
(ARM)

“HighLight ™ FL-ARM Compact A[2|= A48 HE| ZE2tE WO|H 20X = =R 88
Aol M Ergdet AntE MFeiL|ch =% Jhsst

o|o|5tH, th Mt To|HoM SRIAM o Ho] 7bsst 2719 55 HIoZ IMEIL|CE
HighLight ™ FLAOOOCSM-ARME 4 kW (1.5 kW MIE{ + 2.5 kW &
USLICE MIE o[ = A= BE £33 4510 212 =
0l 2il0jM= EZE &= ZE mio[H 20[MEL 8 &

HEAL 271s3E "HOl: =2 M2E 81 & 4 AUSLILE 07[0l= =2 Y
3|C

19 oA

FEATURES

+ Output power: 4000 Watts

+ Adjustable Ring Mode (ARM)
- Single mode center beam

- Excellent stability over the entire
power range (1% to 100%)

- Inherently back reflection safe

- Industry-leading closed loop power
control for high process consistency

+ Optimized power profile programming
tool for welding processes

BENEFITS

+ Reliable and fast welding process
with high efficiency

- Superior welding seam quality with
minimal heat affected zones

+ Highest part quality with minimum
reject rates

+ Minimized operating costs

APPLICATIONS

- Welding of dissimilar materials such
as copper and aluminum

- Welding of foil stacks with precise
control

+ Cutting

Superior Reliability & Performance

Industrial Fiber Lasers HighLight FL4000CSM-ARM Compact

SPECIFICATIONS ‘ HighLight FL4000CSM-ARM

Nominal Power (W) 4000
Center 1500 / Ring 2500
Power Range (%) 1to 100
Typical Laser Beam Quality (BPP) at Collimator Center <0.6
(mm x mrad) Ring <8
Power Stability (%) +1
Pulse Frequency Range (kHz) CW-10
Wavelength (nm) 1070 +10
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ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 +10%
Connected Load (kVA) 12.7
Effective Power at Nominal Power (kW) 12.5

Max. Current Consumption at 400 V (A) 18

Fuses Type NH (A) 32
Recommended Cooling Capacity Laser 8.9

and QBH/QD (kw)

Flow Rate Laser (I/min) 43

Flow Rate QHB/QD (I/min) 2
Temperature Laser (°C) 25 #1
Temperature for QHB/QD (°C) 24 to 45
Max. Pressure Laser (MPa) 0.5

Max. Pressure QBH/QD (MPa) 0.4

Typical Pressure Drop Laser (MPa) 0.25
Interface QBH/QD
Diameter (um) Center D 22, Ring OD 170
Length (m) 15

DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)
without signal tower

Laser Weight (kg) <350
ENVIRONMENTAL CONDITIONS
Ambient Temperature (°C)

Humidity (°C)

Midi: 794 x 916 x 824

5to0 40

Environmental conditions always below the dew point. Condensation to laser, QHB/QD
and optics must be avoided during the operation, storage, and transport.

CUSTOMER INTERFACE

Digital Signals (v DC) 24
Power Control (V DC) 0to 10
Gate Control (V DC)
OPTIONS LASER

24, rise/fall time <30 us

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

kr.coherent.com
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HighLight FL

High-Power Multi-Mode Fiber Lasers
with Beam Management

24 HMS 2thslst7| 28l HighLight FL MZ0|l= FFS (Fiber-Fiber-Switch) Ee= FFC
(Fiber-Fiber-Coupler)7}t Z&tE|0f QUGLICE FFSE AFEsHH Z[CH 4702] 7HE 3H
B2 A Hsket 4= Q17| WHE0|| BHLIC| 2f|0|XME ARSI 4712
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FEATURES & BENEFITS
+ Output power: 1000 to 10,000 Watts

+ Fiber-Fiber-Switch (FFS) or
Fiber-Fiber-Coupler (FFQ)

- Excellent stability over the entire
power range (1% to 100%)

- Inherently back reflection safe

- Versatile production tool due to wide
range of beam qualities

- Industry-leading closed loop power
control for high process consistency

-+ Optimized power profile programming
tool for welding processes

+ CleanWeld™ technology to
optimize welding results

BENEFITS
- Reliable and fast welding process
- High welding seam and welded part quality

- Minimized operating costs
APPLICATIONS

+ Welding
-+ Cutting

Superior Reliability & Performance

Industrial Fiber Lasers HighLight FL

SPECIFICATIONS

HighLight FL1000

HighLight FL2000

Nominal Power (W) 1000 2000

Power Range (%) 1to 100

Laser Beam Quality (BPP) at Collimator (mm x mrad) 50 pm: €2.5; 100 ym: <4; 150 pm: <6
200 pm: <8; 300 pm: <12; 400 pm: <16

Power Stability (%) +1

Pulse Frequency Range (kHz) CW-10

Wavelength (nm) 1070 +10

ELECTRICAL RATINGS ‘

Voltage (VAC) 400/440/480 +10%

Max. Connected Load (kVA) 4.4 7.1

Max. Effective Power at Nominal Laser Power at 400 V (kW) 4.2 6.9

Max. Current Consumption at 400 V (A) 6.1 9.9

Fuses Type NH (A) 16 32

COOLING
Recommended Cooling Capacity Laser (kW)
Recommended Cooling Capacity FFS/FFC and QHB/QD (kW)

2.2 4.4
FFS2:1.0; FFS4: 1.5; FFC: 1.0

Flow Rate Laser (I/min) 21

Flow Rate for FFS/FFC and QBH/QD (I/min) FFS2: 8.0; FFS4: 12.0; FFC: 6.0
Temperature Laser (°C) 25 +1
Temperature for FFS/FFC and QBH/QD (°C) 24 to 40

Max. Pressure Laser (MPa) 0.5

Max. Pressure for FFS/FFC and QBH/QD (MPa) 0.4

Typical Pressure Drop Laser (MPa) 0.25

Interface QBH/QD

Diameter (um) 50 to 400

Length (m) 10, 15, 20, 30, 35 (other lengths on request)
DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm) without signal tower

Midi: 794 x 1040 x 1067
Laser Weight (kg) FFC: <400, FFS: <450
ENVIRONMENTAL CONDITIONS

Ambient Temperature (°C) 5to 40

Humidity (°C)

Environmental conditions always below the dew point. Condensation
to laser, QHB/QD and optics must be avoided during the operation,
storage and transport.

CUSTOMER INTERFACE

Digital Signals (v DC) 24
Power Control (V DC) 0to 10
Gate Control (V DC)
OPTIONS LASER

24, rise/fall time <30 ps

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat),
Scanner control interface, Multi station interface

kr.coherent.com
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HighLight FL Industrial Fiber Lasers

SPECIFICATIONS

Nominal Power (W)

HighLight FL4000
4000 5000 6000
1to 100
100 pm: <4; 150 um: <6; 200 pm: <8

HighLight FL5000 HighLight FL6000

Power Range (%)

Laser Beam Quality (BPP) at Collimator

(mm x mrad) 300 pm: <12; 400 pm: <16
Power Stability (%) +1

Pulse Frequency Range (kHz) CW-10
Wavelength (nm) 1070 +10

ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 +10%

Max. Connected Load (kVA) 13.9 19.3 20.8
Max. Effective Power at Nominal Laser Power 13.7 19.1 20.6
at 400 V (kW)

Max. Current Consumption at 400 V (A) 19.8 275 29.7
Fuses Type NH (A) 32 63

COOLING
Recommended Cooling Capacity Laser (kW) 8.9 1.1 13.3
FFS2:1.0; FFS4: 1.5; FFC: 1.0

Recommended Cooling Capacity FFS/FFC
and QHB/QD (kW)

Flow Rate Laser (I/min) 43 65
Flow Rate for FFS/FFC and QBH/QD (I/min) FFS2: 8.0; FFS4: 12.0; FFC: 6.0

Temperature Laser (°C) 25 +1
Temperature for FFS/FFC and QBH/QD (°C) 24 to 40
Max. Pressure Laser (MPa) 0.5
Max. Pressure for FFS/FFC and QBH/QD (MPa) 0.4
Typical Pressure Drop Laser (MPa) 0.25
Interface QBH/QD
Diameter (um) 100 to 400

Length (m)
DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)
without signal tower

10, 15, 20, 30, 35 (other lengths on request)

Midi: 794 x 1040 x 1067

Laser Weight (kg)
ENVIRONMENTAL CONDITIONS
Ambient Temperature (°C)

Humidity (°C)

FFC: <460, FFS: <520

5to0 40

Environmental conditions always below the dew point. Condensation to laser, QHB/QD
and optics must be avoided during the operation, storage and transport.

CUSTOMER INTERFACE

Digital Signals (v DC) 24

Power Control (V DC) 0to 10

Gate Control (V DC) 24, rise/fall time <30 ps
OPTIONS LASER

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

Superior Reliability & Performance

Industrial Fiber Lasers HighLight FL

SPECIFICATIONS

HighLight FL7500
Nominal Power (W) 7500 8000

1to0 100
100 pm: <4; 150 pm: <6; 200 pm: <8

HighLight FL8000 HighLight FL10000
10,000
Power Range (%)

Laser Beam Quality (BPP) at Collimator

(mm x mrad) 300 pm: <£12; 400 pm: <16
Power Stability (%) +1

Pulse Frequency Range (kHz) CW-10
Wavelength (nm) 1070 10

ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 +10%

Max. Connected Load (kVA) 24.4 27.6 36.2
Max. Effective Power at Nominal Laser Power 242 27.4 36
at 400 V (kW)

Max. Current Consumption at 400 V (A) 35 39.6 52
Fuses Type NH (A) 63

COOLING
Recommended Cooling Capacity Laser (kW) 16.7 17.8 22.2

Recommended Cooling Capacity FFS/FFC FFS2:1.0; FFS4: 1.5; FFC: 1.0

and QHB/QD (kW)
Flow Rate Laser (I/min) 65 84
Flow Rate for FFS/FFC and QBH/QD (I/min) FFS2: 8.0; FFS4: 12.0; FFC: 6.0

Temperature Laser (°C) 25 +1
Temperature for FFS/FFC and QBH/QD (°C) 24 to 40
Max. Pressure Laser (MPa) 0.5
Max. Pressure for FFS/FFC and QBH/QD (MPa) 0.4
Typical Pressure Drop Laser (MPa) 0.25
Interface QBH/QD
Diameter (um) 100 to 400

Length (m)
DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)
without signal tower

10, 15, 20, 30, 35 (other lengths on request)

Maxi: 794 x 1040 x 1565

Laser Weight (kg)
ENVIRONMENTAL CONDITIONS
Ambient Temperature (°C)

Humidity (°C)

FFC: <530, FFS: <590

5to 40

Environmental conditions always below the dew point. Condensation to laser, QHB/QD
and optics must be avoided during the operation, storage and transport.

CUSTOMER INTERFACE

Digital Signals (v DC) 24

Power Control (V DC) 0to 10

Gate Control (V DC) 24, rise/fall time <30 ps
OPTIONS LASER

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

kr.coherent.com
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HighLight FL Compact

High-Power Single- and Multi-Mode
Fiber Lasers
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FEATURES

+ Output power: 1000 to 10,000 Watts,
2.5 kW out of one fiber laser module

+ Single- or multi-mode

- Excellent stability over the entire power
range (1% to 100%)

- Inherently back reflection safe

+ Industry-leading closed loop power
control for high process consistency

- Optimized power profile programming
tool for welding processes

+ CleanWeld™ technology to
optimize welding results

BENEFITS
+ Reliable and fast welding process

- High welding seam and welded
part quality

+ Minimized operating costs

APPLICATIONS
- Welding
+ Cutting

+ Surface treatment

Superior Reliability & Performance

Industrial Fiber Lasers HighLight FL Compact

SPECIFICATIONS HighLight HighLight HighLight HighLight
FL1000CSM FL1500CSM FL2000CSM FL2500CSM

Nominal Power (W) 1000 1500 2000 2500

Power Range (%) 1to 100

Laser Beam Quality (BPP) at Collimator <0.4

(mm x mrad)

Power Stability (%) +1

Pulse Frequency Range (kHz) CW-10

Wavelength (nm) 1070 +10
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ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 +10%

Max. Connected Load (kVA) 4.0 5.7 6.4 8.9
Max. Effective Power at Nominal Laser Power 3.8 55 6.2 8.7
at 400V (kw)

Max. Current Consumption at 400 V (A) 55 8 9 12.5
Fuses Type NH (A) 16 32
Recommended Cooling Capacity Laser & QHB/ 2.2 33 4.4 5.6
QD (kw)

Flow Rate Laser (I/min) 24

Flow Rate QHB/QD (I/min) 2

Laser Temperature (°C) 25 +1

Temperature for QBH/QD (°C) 24 to 45

Max. Pressure Laser (MPa) 0.5

Max. pressure QBH/QD (MPa) 0.4

Typical Pressure Drop Laser (MPa) 0.25

Interface QBH, QD

Diameter (um) 20

Length (m) 15,20 15,10 10 5

DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)

Mini: 794 x 916 x 557
without signal tower

Laser Weight (kg) <200
ENVIRONMENTAL CONDITIONS
Ambient Temperature (°C)

Humidity (°C)

5to0 40

Environmental conditions always below the dew point. Condensation to laser, QHB/QD
and optics must be avoided during the operation, storage and transport.

CUSTOMER INTERFACE

Digital Signals (v DC) 24

Power Control (V DC) 0to 10

Gate Control (V DC) 24, rise/fall time <30 ps
OPTIONS LASER

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

kr.coherent.com
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€5 COHERENT.

HighLight FL Compact Industrial Fiber Lasers

SPECIFICATIONS HighLight HighLight HighLight HighLight
FL1000C FL2000C FL4000C FL5000C
Nominal Power (W) 1000 2000 4000 5000
Power Range (%) 1to 100
Laser Beam Quality (BPP) at Collimator 50 pm: 2.5
(mm x mrad) 100 pm: <4
150 pm: <6
Power Stability (%) +1
Pulse Frequency Range (kHz) CW-10
Wavelength (nm) 1070 +10

ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 £10%

Connected Load (kVA) 4.0 6.4 12.7 17.5
Effective Power at Nominal Power™* (kW) 3.8 6.2 125 17.3
Max. Current Consumption at 400 V (A) 55 9 18 18.9
Fuses Type NH (A) 16 32 32 32

COOLING

Recommended Cooling Capacity Laser 2.2 4.4 8.9 11.1
and QHB/QD (kW)

Flow Rate Laser (I/min) 24 43
Flow Rate QHB/QD (I/min) 2

Laser Temperature (°C) 25 +1

Temperature for QBH/QD (°C) 24 to 45

Max. Pressure Laser (MPa) 0.5

Max. pressure QBH/QD (MPa) 0.4

Typical Pressure Drop Laser (MPa) 0.25

Interface QBH/QD

Diameter (um) 50to 150

Length 15, 20
DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)
without signal tower

Mini: 794 x 916 x 557 Midi: 794 x 916 x 824

Laser Weight (kg) <200 <350
Ambient Temperature (°C) 5to 40
Humidity (°C) Environmental conditions always below the dew point. Condensation to laser, QHB/QD

and optics must be avoided during the operation, storage and transport.
CUSTOMER INTERFACE
Digital Signals (v DC) 24
Power Control (V DC) 0to 10
Gate Control (V DC)
OPTIONS LASER

24, rise/fall time <30 ps

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

Superior Reliability & Performance

Industrial Fiber Lasers HighLight FL Compact

SPECIFICATIONS

HighLight

HighLight HighLight HighLight
FL6000C FL7500C FL8000C FL10000C

Nominal Power (W) 6000 7500 8000 10,000
1to 100

Power Range (%)

Laser Beam Quality (BPP) at Collimator
(mm x mrad)

50 ym: 2.5
100 pm: <4
150 pm: <6

Power Stability (%) +1
CW-10
1070 £10

100 pm: <4
150 pm: <6

Pulse Frequency Range (kHz)
Wavelength (nm)
ELECTRICAL RATINGS

Voltage (VAC) 400/440/480 +10%

Connected Load (kVA) 18.9 24.4 25.1 34.8
Effective Power at Nominal Power* (kW) 18.7 24.2 24.9 34.6
Max. Current Consumption at 400 V (A) 27 35 36 50
Fuses Type NH (A) 63

Recommended Cooling Capacity Laser 13.3 16.7 17.8 2272
and QHB/QD (kW)

Flow Rate Laser (I/min) 65 84

Flow Rate QHB/QD (I/min) 2

Laser Temperature (°C) 25 +1

Temperature for QBH/QD (°C) 24 to 45

Max. Pressure Laser (MPa) 0.5

Max. pressure QBH/QD (MPa) 0.4

Typical Pressure Drop Laser (MPa) 0.25

Interface QBH/QD

Diameter (um) 50to 150 100, 150

Length 15,20 5 (50 um), 15, 20 15, 20 15,20

DIMENSIONS & WEIGHTS

Laser Dimension L x W x H (mm)
without signal tower

Maxi: 794 x 951 x 1322

Laser Weight (kg) <490 <540
Ambient Temperature (°C) 5to 40
Humidity (°C) Environmental conditions always below the dew point. Condensation to laser, QHB/QD

and optics must be avoided during the operation, storage and transport.
CUSTOMER INTERFACE
Digital Signals (v DC) 24
Power Control (V DC) 0to 10
Gate Control (V DC)
OPTIONS LASER

24, rise/fall time <30 ps

Field bus (Ethernet/IP, Profinet, Profibus, Devicenet, Ethercat), Scanner control interface,
Multi station interface

kr.coherent.com
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% COHERENT. Application Images Excimer Lasers Excimer Lasers Application Images % COHERENT.

APPLICATION IMAGES PROCESSED BY EXCIMER LASERS APPLICATION IMAGES PROCESSED BY EXCIMER LASERS
193 nm 248 nm
Micro Via Drilling Eye Glass LASIK Polycarbonate Stripped Isolation from 1 mm Thin Film
in Thin Glass Marking Micromachining Diameter Copper Wire Structuring
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248 nm 308 nm

CFRP GaN LED MicroLED Lift-Off Flexible OLED Display Pulsed Laser Deposition Cylinder
Cleaning Lift-Off and Mass Transfer Lift-Off of HTS-Tapes Surface Treatment
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Excimer Lasers ExciStar % COHERENT.

ExciStar 1000

SPECIFICATIONS

ExciStar200 |  ExciStar500 |
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Wavelength (nm) 193 248 193 248 193 248
Max. Repetition Rate (Hz) 200 200 500 500 1000 1000
Stabilized Pulse Energy (m)) 5 10 5 10 5 10
Max. Pulse Energy (mJ) 12 16 12 16 12 16
Stabilized Power (W) 1 2 2.5 5 5 10
Beam Dimension (FWHM, mm, V x H) (5.8 £0.5) x (5.6 £0.5) x (5.8 £0.5) x (5.6 £0.5) x (5.8 £0.5) x (5.6 £0.5) x
. (2.6 £0.5) (2.6 £0.5) (2.6 £0.5) (2.6 £0.5) (2.6 £0.5) (2.6 £0.5)

E X C I S t a r Energy Stability (sigma, %) <2 (valid for >5 mJ/193 nm and >10 mJ/248 nm)
Beam Divergence (FWHM, mrad, V x H) <3.0x1.5

Compact, High Repetition Rate FEATURES & BENEFITS z;:lfnwat'on Sl 7/;2

EXCi mer Laser + Ultrashort 193 nm and 248 nm vve\'ghtg 66 kg (145.5 Ibs.)

ExciStar AA|0] 2{0[Xfi= ZHETE AR Sf0l| Aelst| CIXtelE H|olE HXIE
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wavelengths for superior ablation
and marking

+ High repetition rate to enable fast
and flexible processing

- Ultimate pulse control to ensure
effective use of photons

+ ALMETA tube with integrated heating
device to ensure reproducible results

- Air-cooled, single-phase design,

Superior Reliability & Performance

Laser Dimensions (L x W x H)

Electrical

kr.coherent.com

650 x 300 x 400 mm (25.6 x 11.8 x 15.75in.)
230V, 50/60 Hz, single phase

ExciStar Performance at 193 nm
and 248 nm/500 Hz

premix gas supply and CE-declaration 20.0 =®= E(U)/248 nm i ;0 9
. . . == E(U)/193 nm ©
compliance for easy integration S 16.0-| = Sgmayods im s &
£ == Sigma(U)/193 nm - K=y
- ®
> s
12.0 r6e <
APPLICATIONS % . =
< =
- LASIK Vision Correction lg 8.0 4 3
(7] | —
+ UV Precision Marking S 3 a
o 4.0+ 2 3
* LA-ICP-MS Analysis L1 a:-,
Iy 0.0 T T T T T T T T T 0 m

+ FBG Writing 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

Discharge Voltage (V)
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c Excimer Lasers IndyStar % COHERENT.

SPECIFICATIONS IndyStar 193 IndyStar 193 IndyStar 248 IndyStar 248
1 kHz 2 kHz 1 kHz 2 kHz

Wavelength (nm) 193 193 248 248
Recommended Stabilized Pulse Energy (m)) 8 4 12 6
Recommended Stabilized Pulse Power (W) 8 8 12 12
Energy Stability (sigma, %) <2 <2 <2 <2
Max. Repetition Rate (Hz) 1000 2000 1000 2000
Beam Dimension (FWHM, mm, V x H) (5.7 £0.5) x (2.5 £0.5) | (5.5+0.5)x (2.3 £0.5) (5.7 £0.5)x (2.7 £0.5) | (5.5 +0.5) x (2.6 £0.5)
I n d y S t a r Beam Divergence (FWHM, mrad, V x H) (2.25 +£0.5) x (1.0 (2.75 £0.5) x (1.0 (2.4 £0.5) x (1.6 £0.5) | (2.5 £0.5) x (1.5 +0.5)
+0.5) +0.5)
. . e . Pulse Duration (FWHM, ns) 54+2 4 +1 6 +2 4 +1
Fast Pulse, High Precision Processing FEATURES & BENEFITS Cooing - e s e
- Repetition rate of 1 and 2 kHz for Weight 135 kg (297 Ibs.)
IndyStare 2,000 Hz0f 0|2& 1 HA FIj4 SL0FZO2 CIXIQIE Z25H AA|H fast processing Laser Dimensions 974 x 381 x 838 mm (48.23 x 7.8 x 8.96 in.)
2OIKQULICH ASE ALMETA EE 7|48 7|HIO 2 310 Semi-S2 Q152 S IndyStar= * TimelLok and PowerLok functionalities Electrical 230 V (1-phase) / 208 V (2-phase), 50/60 Hz, 2100 VA
O} 2193 nm 2 248 nm TFEe] TA 24104 7Hofl Z%| ZHESHL|CH IndyStar Al == for ultimate pulse control
AOIE 20[HO] D= THO|M 715} =S AZ0| £Q2 EESIEE TIOHE HIZQILICH - ALMETA tube design to ensure most

efficient processing

+ Semi-S2 compliance and premix gas
supply to facilitate production floor
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IndyStar Series

integration
& Energy Performance
25
APPLICATIONS IndyStar 248 nm/1 kHz
== IndyStar 193 nm/1 kHz
. ; = 20 =M= IndyStar 248 nm/2 kHz
Photomask Inspection g == IndyStar 193 nm/2 kHz
* Inkjet Nozzle Drilling § 15
+ Optics Testing 2
wi
) M
o
° /
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O T T T T T T T T T

0 10 20 30 40 50 60 70 80 90 100
High Voltage (%)
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Excimer Lasers COMPex

Pulse Energy' (m))

Max. Rep. Rate (Hz)

Average Power? (W)

COMPex

FEATURES & BENEFITS

+ Selection of 193 nm, 248 nm,
308 nm, and 351 nm wavelengths
for full material flexibility

Energy Stability® (1 sigma) (%)
Pulse Duration (FWHM) (ns) (typ.)

Beam Divergence? (V x H, FWHM) (mrad?)
Beam Pointing Stability* (1 sigma) (urad)

COMPex A |M 2{0[X= O 2apXQl Zlo =4 SHESH LKl 7HHSH 8X[eF At52

AHsh= MZYLICt 01213t 2{|0[X HiE2 1A

+ Superior pulse energy of up to
750 mJ to enable effective ablation

tl field si
at large field size (typ)

Electrical
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+ Unrivalled pulse stability of 0.75%,
rms to ensure high fluence control

Water Cooling®
Weight
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- Ultimate pulse control and system
parameter logging to deliver smart

and reproducible thin films Dimensions (L x W x H)

Measured at low repetition rate.

Measured at maximum repetition rate.

Specified at 248 nm.

At shutter plane over 2000 pulses

Only required above 20 Hz, delivered as standard

APPLICATIONS
- PLD - Pulsed Laser Deposition

[CEEAYTUR NI

+ Thin Wafer Processing
- Laser Lift-Off/Debonding
+ LA-ICP-MS

1000
800
600

400

Energy (mJ)

200

0

102 Superior Reliability & Performance kr.coherent.com

Spatial Coherence (FWHM) (um) Horizontal

SPECIFICATIONS

Wavelength (nm)

193
248
308
351

193
248
308
351

Beam Dimensions (V x H, FWHM) (mm?2) (typ.)

€5 cOHERENT.

COMPex | COMPex | COMPex | COMPex | COMPex
FBG 50 102 110 201
100 240 240 400
140 150 400 400 750
- 250 250 500
- 200 200 300
100 50 20 100 10
- 4 4.8 12 4
12 7 8 30 7.5
- - 5 16 5
- - 12 3
<0.75
20
12x4.5 14 x5 24 x10 24 x10 24 x10
<0.3x0.2 <2x1 <3x1 <3x1 <3x1
<50
800 - -

200 to 240V AC, 16A, 50/60 Hz switchable, 1-phase
100 to 120V AC, 25A, 50/60 Hz switchable, 1-phase

2 to 51/min. (0.5 to 1.3 gal./min.), 10 to 20°C, connection: 1/2"
280 kg (617 Ibs.)

1258 x 375 x 813 mm?3
50x 15x32in.3

COMPex 205 Pulse Energy
over Dynamic Operating Range

/

/

/

18

19

20 21 22 23 24 25 26 27
High Voltage (kV)

COMPex

205

400
750
500
300

50

15
33
20
15

24 x10
<3x1

325kg (717 Ibs.)

1682 x 375 x 813 mm3
66 x 15%x32in.3
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eg COHERENT. Matrix of Recommendations Laser Measurement Laser Measurement Matrix of Recommendations % COHERENT.

CO/CO, LASERS

Wavelengeh (um)

DIODE-PUMPED SOLID-STATE (CW) LASERS

Wavelengeh (um)
266

C-40, C-55 C-70, -2 10.6,9.4 FieldMaxII-TO PM150 Azure FieldMax|I-TO PM10X or PS10°
J-3-5 CO Laser 5 FieldMax!I-TO PM300, PM300F Compass 1064 (discontinued 2010) 1064 FieldMax!I-TO PM10
E-150, GEM-100, G-100, G-150, G-100i 10.6,9.4 FieldMaxII-TO PM150 Compass 115M, 215M, 315M 532 FieldMax|I-TO PS10
E-250, E250i, J-3 10.6,9.4 FieldMax!I-TO PM300F-19 Compass 561 (discontinued 2014) 561 FieldMaxII-TO PS10
E-400, E-400i, E-1000, J-5, K-500 106 FieldMaxII-TO PM1K MBD 200 455 t0 1070 FieldMax|I-TO PS10
K-250, K-225i, K-300 (discontinued 2014) 10.6,9.4 FieldMaxII-TO PM300F-19 MBD 266 266 FieldMax|I-TO PM10X or PS10°
GEM Select 50, 100 (discontinued 2010) 9210108 FieldMaxII-TO PM150 Mephisto, Mephisoto S 1064, 1319 FieldMax|I-TO PM10
EOM-10 (discontinued 2010) 106 FieldMaxII-TO PM10 Mephisto MOPA (<30 W) 1064 FieldMax|I-TO PM30
MID-IR-2 (discontinued 2010) 4.6t0 5.4 FieldMaxII-TO PM10 Mephisto MOPA (>30 W) 1064 FieldMax|I-TO PM150
SIFIR (discontinued 2010) 40 t0 1020 FieldMaxII-TO PS10 Paladin 355 (<10 W) 355 FieldMax|I-TO PM10X
INDUSTRIAL FIBER & DIODE LASERS Paladin 355 (>10 W) 1355 FieldMaxII-TO PM30X
Paladin 532 532 FieldMax!I-TO PM30
LASER Wavelength (pm) ‘ Power Meter ‘ Power Sensor
o ) ) Prometheus, lodine Frequency Stabilization 532, 1064 FieldMaxII-TO PM10 or PS10*
HighLight FL Series - FieldMaxII-TO PM5K
o ) Sapphire 458 to 594 458 to 594 FieldMaxII-TO PS10
HighLight FL 1000P 1064 FieldMaxII-TO PM5K
o i i Sapphire 488 HP 488 FieldMaxII-TO PM10 or PS10*
HighLight D-Series 975 FieldMaxII-TO PM5K
) ) Verdi V-Series, G-Series (<10 W) 532 FieldMax!I-TO PM10
DF Series - FieldMax!I-TO PM5K
i Verdi V-Series, G-Series (>10 W) 532 FieldMaxII-TO PM30
CORELASE - FieldMaxII-TO PM5K
, Verdi IR 1064 FieldMax|I-TO PM30
QFS w FLBK SC 1055 to 1070 FieldMaxII-TO PM150-50
o< 1064 T ——— = DIODE-PUMPED SOLID-STATE (PULSED) LASERS
NA 1064 FieldMax!I-TO PM150-50 LASER Wavelength Power Power Energy Energy
KLS 1064 FieldMaxII-TO PM150-50 (HI) deter, 28N 50 petel 28N 50
e 06 el TO " AVIA (<10 W) 266, 355 FieldMax/I-TO PM10X
o 06 el O oK AVIA (10 to 30 W) 355, 532 FieldMax|I-TO PM30X
AVIA NX (>30 W 355, 532 FieldMax|I-TO PM150
QFS 50 1055 to 1070 FieldMax|I-TO PM150-50 ( ) elaiax
n Daytona (discontinued 2014) 355 FieldMax!I-TO PM30X €
M  CW SOLID-STATE LASERS / 5
% Flare 355, 532, 1064 LabMax-TOP J-10MB-HE o
=
c . -
2 Genesis Lasers 35510 577 FieldMaxII-TO PM10 HYPER RAPID 25 355,532, 1064 | FieldMaxlI-TO PM30 z
. . [
g Sapphire Lasers 458 t0 594 FieldMaxI-TO P510 HYPER RAPID 50 355,532, 1064 | FieldMaxII-TO PM150 &
OBIS Lasers 35510785 FieldMaxll-TO Ps10 Indigo-DUV (discontinued 2010) 193 FieldMaxII-TO PS10 LabMax-TOP | J-10MT-10KHZ
verdi Lasers 532 FieldMaxll-TO PM10, PM30 Indigo-S (discontinued 2010) 193 t0 900 FieldMax|I-TO PS10 LabMax-TOP | J-10MT-10KHZ
Diode Lasers PMSK Mamba Green, IR 532, 1064 FieldMaxIl-TO PM1K
CUBE 37510 785 FieldMax|I-TO PS10 MATRIX 532, 1064 532, 1064 FieldMaxlI-TO PM30
OBIS 35510 785 FieldMaxII-TO PS10 MATRIX 355 355 FieldMax!I-TO PM10X
Radius 37510 635 FieldMaxII-TO PS10 Mephisto Q 1064 FieldMaxIl-TO | PM100rPS10° | LabMax-TOP | J-10MT-10KHZ
All Laser Diode Modules FieldMaxII-TO PS10 PRISMA (<10 W) (discontinued 2011) 532, 1064 FieldMaxIl-TO PM10
FAP 780 to 840 LabMax-TOP LM-150FS + SMA adaptor PRISMA (>10 W) (discontinued 2011) 532, 1064 FieldMaxII-TO PM30
Duo FAP 785 to 820 LabMax-TOP LM-150FS + SMA adaptor RAPID, RAPID 10 355, 532, 1064 FieldMaxII-TO PM10
Quattro FAP 790 to 980 LabMax-TOP LM-150FS + SMA adaptor Staccato 1030 FieldMax!I-TO PM10
HighLight FAP 800 to 820 LabMax-TOP LM-150FS + SMA adaptor SUPER RAPID-HE 355, 532, 1064 FieldMax!I-TO PM10
HighLight 1000FL 1100 FieldMax!I-TO PM1K Talisker 355,532,1064 | FieldMaxII-TO PM30
HighLight 4000L (discontinued 2013) 808 FieldMaxII-TO PM5K-100 Vector (discontinued 2010) 532, 1064 FieldMax!I-TO PM10
HighLight D-Series 975 Call Factory Call Factory

104

Superior Reliability & Performance

* The PS10 is recommended when making higher resolution or low power measurements.
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% COHERENT. Matrix of Recommendations Laser Measurement

OPTICALLY PUMPED SEMICONDUCTOR LASERS

oienss

Genesis 355 FieldMax!I-TO PS10
Genesis 460 to 639 FieldMax!I-TO PM10
ION LASERS

Wavelength (um)
Innova (<1 W) 200 to 1100 FieldMax!I-TO PS10

Innova (>1 W) 200 to 1100 FieldMax!I-TO PM10

Innova 300C 229to 529 FieldMaxl!I-TO PM10 or PS10*

Innova 70C 400 to 800 FieldMaxl!I-TO PM10 or PS10*

Innova 90C 330to 1090 FieldMaxl!I-TO PM10 or PS10*

PULSED/DYE LASERS

LASER

ScanMatePro (discontinued 2007)

Power Meter Power Sensor
FieldMax!I-TO PM10

Wavelength (pm)
320 to 860

TUNABLE LASERS

LASER

Wavelength (pm) Power Meter Power Sensor

MBR Ring 700 to 1030 FieldMaxII-TO PM10
MBR Ring Series 700 to 1030 FieldMaxII-TO PM30
MBD-200 455 to 1080 FieldMaxII-TO PM10 or PS10”

ULTRAFAST LASERS FOR SCIENCE

LASER Wavelength Power Power Energy Energy
(pm) Meter Sensor Meter Sensor
Fidelity-2 1070 nm FieldMaxII-TO PM10
Mira OPO 500 to 1600 nm FieldMaxlII-TO PS10
OPerA Solo 240 nm to 20 pm FieldMaxlII-TO PS10 LabMax-TOP J-10MT-10KHZ
TOPAS 240 nmto 20 pm FieldMax!I-TO PS10 LabMax-TOP J-10MT-10KHZ
OPA 9400, 9800 480 to 2400 nm FieldMaxlII-TO PS10 LabMax-TOP J-10MB-HE
ULTRAFAST AMPLIFIER Wavelength Power Power Energy Energy
(pm) Meter Sensor Meter Sensor
Astrella 800 nm FieldMaxl!I-TO PM10 LabMax-TOP J-25MT-10KHZ
Evolution-15, -30 527 nm FieldMax!l-TO PM30 LabMax-TOP J-25MT-10KHZ
+ med heat sink
Evolution-45, -HE 527 nm FieldMax!I-TO PM150
Hidra 800 nm FieldMax!I-TO PM10V1 FieldMaxl!I-TOP J-50MB-YAG
Legend Elite (all configurations) 770 to 845 nm FieldMax!I-TO PM10 LabMax-TOP J-25MT-10KHZ
+ med heat sink
Legend Elite Cryo PA 800 nm FieldMaxlII-TO PM30 LabMax-TOP J-25MT-10KHZ
+ med heat sink
Libra (all configurations) 800 nm FieldMaxII-TO PM10 LabMax-TOP J-25MT-10KHZ
RegA 480 nm to 10 ym FieldMax!I-TO PS10

* The PS10 is recommended when making higher resolution or low power measurements

106 Superior Reliability & Performance

Laser Measurement Matrix of Recommendations % COHERENT.

ULTRAFAST LASERS FOR SCIENCE (CONTINUED)

Mantis FieldMaxII-TO PM10 or PS10~
Micra 750 to 860 FieldMaxII-TO PM10 or PS10"
Mira 700 to 980 FieldMaxII-TO PM10
Mira 900 700 to 980 FieldMaxII-TO PM10
Mira HP 700 to 980 FieldMaxII-TO PM10
Vitara 755 to 860 FieldMax!I-TO PM10 or PS10*
Vitesse 800 FieldMaxII-TO PM10 or PS10*
Chameleon 680 to 1600 FieldMaxII-TO PM10
Fidelity-2 1070 FieldMaxII-TO PM10

EXCIMER LASERS & UV BEAM DELIVERY

LASER Wavelength Power Power Energy Energy
(pm) Meter Sensor Meter Sensor

BraggStar S (discontinued 2013) 193, 248 FieldMaxII-TO PM10X LabMax-TOP J-25MT-10KHZ
BraggStar M 248 FieldMaxII-TO PM30X LabMax-TOP J-50MUV-248
COMPexPro F2 (discontinued 2008) 157 FieldMaxII-TO PM10X FieldMaxII-TOP J-25MUV-193
COMPexPro 50, 102, 110, 201, 205 193 FieldMaxII-TO PM150-50XC FieldMaxII-TOP J-50MUV-193
COMPexPro 50, 102, 110, 201, 205 248 FieldMaxII-TO PM150X FieldMaxII-TOP J-50MUV-248
+1g heat sink
COMPexPro 102, 110, 201, 205 308, 351 FieldMaxII-TO PM150X FieldMaxII-TOP J-50MB-YAG
ExciStar XS 200 157,193 FieldMaxII-TO PM10X FieldMaxII-TOP J-25MUV-193
ExciStar XS 200 248, 351 FieldMaxII-TO PM10X FieldMaxII-TOP J-25MUV-248
ExciStar XS 500 157,193, 248, 351 FieldMaxII-TO PM10X LabMax-TOP J-25MT-10KHZ
ExciStar S 157,193 FieldMaxII-TO PM10X LabMax-TOP J-25MT-10KHZ
ExciStar S 248 FieldMaxII-TO PM30X LabMax-TOP J-25MT-10KHZ
+sm heat sink §
ExciStar S 308 FieldMaxII-TO PM10X LabMax-TOP J-25MT-10KHZ §
IndyStar 193, 248 FieldMaxII-TO PM30X LabMax-TOP J-25MT-10KHZ g
+sm heat sink §
LEAP 248,308 FieldMaxII-TO PM150X E
LPFPro 205, 220 157 FieldMaxII-TO PM150-50XC FieldMaxII-TOP J-50MUV-193
LPXPro 210, 220, 305 193, 248, 308, 351 FieldMaxII-TO PM150X
Xantos XS (discontinued 2013) 157,193, 248, 351 FieldMaxII-TO PM10X LabMax-TOP J-25MT-10KHZ
Lambda SX-Series (<300 W) 248, 308 FieldMaxII-TO PM300F-50X
Lambda SX-Series (>300 W) 308 FieldMaxII-TO PM1TKX
VYPER 308 FieldMaxII-TO PM1KX

OPTICALLY PUMPED SEMICONDUCTOR LASERS

Wavelengih (um)

PS10
OP-2VIS

StingRay and BioRay Lasers

Mini Laser

405 to 830
635 to 830

* The PS10 is recommended when making higher resolution or low power measurements.

kr.coherent.com

FieldMaxII-TO

FieldMaxII-TOP



% COHERENT. Matrix of Recommendations Laser Measurement Laser Measurement Power Sensor Specifications % COHERENT.

INDUSTRIAL SHORT-PULSE LASERS (DIODE-PUMPED SOLID-STATE/FEMTOSECOND) POWER SENSOR SUMMARY OF SPECIFICATIONS
LASER Wavelength (IJ m) Part Description Long- Detector Detector Detector Calibration Calibration Connector
Number Pulse Diameter Coating Type Wavelength | Uncertainty
Rapid FX 1030 FieldMax!I-TO PM150-50C solu- | Energy (mm) (nm) (%) (k=2)
Range (J)
Monaco fs (20 to 60W) 517,1035 FieldMax!I-TO PM150-50C
Fidelity HP 1040 FieldMaxII-TO PM30, PM150-50C HIGH-SENSITIVITY SEMICONDUCTOR SENSORS (TO 50 mW)
Fidelity-2 1070 FieldMaxlI-TO PM10 1098401 0oP-2 UV 025t004  10nW | 30mW = 1nW - 6.0 - Silicon - 8 OP DB-25
OPerA Solo Ultrafast 1140 to 1600 FieldMaxII-TO PM10 or PS10" 1098313 oP-2VIS 0.4t01.1 10nW | 30 mw 1 nW - 7.9 - Silicon - 5 OP DB-25
OPerA-F 650 to 900 FieldMaxll-TO PM30 1098416 OP-2 IR 0.8t0 1.8 10 nW 10 mw 1 nW - 5.0 - Germanium - 4.5 OP DB-25
1098390 LM-2 UV 025t00.4  10nW | 30mw 1 W - 6.0 - Silicon - 8 LM DB-25
INDUSTRIAL LASER MACHINES & SYSTEMS 1098298 LM-2 VIS 0.4t01.064 10nW = 30 mW 1 nW = 7.9 - Silicon = 5 LM DB-25
LASER CUTTING SYSTEMS Wavelength (pm) Power Meter Power Sensor 1098342 LM-2 IR 0.8t01.55 = 10nW | 10mW 1nW - 5.0 - Germanium - 45 LM DB-25
META 1.5C, 2C FieldMaxII-TO PM1K
META 10C, 4C FieldMax!I-TO PM3K HIGH-SENSITIVITY THERMOPILE SENSORS (TO 2 W)
MPS Family see laser type 1098350 PS10 0.19to 11.0 = 100 pW W 10 pW 0.001 10 Black - 514 1 PM DB-25
to1
StarCut Tube see laser type 1098400 PS10Q 03t020 | 100 uW W 10 pW 0.001 10 Black - 514 1 PM DB-25
UW1200, 150RT see laser type FieldMaxII-TO PM10 or PS10" ol
1098413 PS19 0.19to 11.0 = 100 pW W 10 pW 0.001 19 Black = 514 1 PM DB-25
LASER MARKING SYSTEMS Wavelength (pm) Power Meter Power Sensor to 1
CombilLine see laser type 1098341 PS19Q 03t02.0 | 100 uW W 10 pW 0.001 19 Black - 514 1 PM DB-25
to1
LabelMarker see laser type 1098336 PM3 0.19t0 11.0 = 500 pW 2W 50 uW = 19 Black = 514 1 PM DB-25
EasyMark F20, F30 1064, 1070 nm FieldMaxlI-TO PM30 1098419 PM3Q 031020 | 500 pw 2w 50 pW - 10 Black - 514 1 PM DB-25
EasyMark F50 1070 nm FieldMaxII-TO PM150-50C
LASER WELDING SYSTEMS Wavelength (pm) Power Meter Power Sensor AIR-COOLED THERMOPILE SENSORS (TO 150 W)
Desktop SSIM PMP HP 1098329 PM2 0.25t011.0 10 mW 2w 1mW | 05to2 19 Broadband - 514 1 PM DB-25
YE-Pawar SSIM PMP HP 1098457 PM2X 0.15t01.0 = 10 mW 2w ImW | 05to2 19 uv - 514 1 PM DB-25
1097901 PM10 0.25t011.0 10 mW 10W 1mW | 0.5to10 19 Broadband = 514 1 PM DB-25
MULTI-PURPOSE LASER SYSTEMS | Wavelength (pm) \ Power Meter \ Power Sensor w0 m m w0 roadban
1098423 PM10X 0.15t01.0 = 10 mW 10W 1mW | 0.5t010 19 uv - 514 1 PM DB-25
MPS Family see laser type
1098314 PM30 0.25t0 11.0 = 100 mW 30w 10mW | 0.5t0 50 19 Broadband - 514 1 PM DB-25
o 1098498 PM30X 0.15t01.0 = 100 mW 30W 10mW | 0.5t050 19 uv - 514 1 PM DB-25 <
: ELA :
2 VYPER Series 308 nm LabMax-TO PM1KX-100 1098483 = PM100-19C | 0.25t011.0 300mW = 100W 30mW | 1to 100 19 Broadband = 514 1 PM DB-25 E
g * The PS10 is recommended when making higher resolution or low power measurements 1098407 PM150 0.25to0 11.0 300 mW 150W 30 mW 1to 150 19 Broadband - 514 1 PM DB-25 %
wn
5 1098398 PM150-50 0.25t011.0  300mW = 150W 30mW | 1to 150 50 Broadband - 514 1 PM DB-25 s
2 1098455 PM150X 0.15t01.0 = 300 mW = 150W 30mwW | 1to150 50 uv - 514 1 PM DB-25 §
'?' —I

WATER-COOLED THERMOPILE SENSORS (TO 300 W)

1098397 PM10-19C 0.25t0 11.0 10 mW 10w 1T mwW 0.5to 10 19 Broadband - 514 1 PM DB-25
1098444 PM150-19C 0.25t0 11.0 = 300 mW 150W 30 mwW 1to 150 19 Broadband - 514 1 PM DB-25
1098412 PM150-50C 0.25t0 11.0 = 300 mW 150W 30 mw 1to 150 50 Broadband - 514 1 PM DB-25
1098443 PM150-50XC 0.15t0 1.0 300 mW 150W 30 mw 1to 150 50 uv - 514 1 PM DB-25
1141474 PM300 0.25t0 11.0 w 300W 0.1W - 19 Broadband - 514 1 PM DB-25

FAN-COOLED THERMOPILE SENSORS (TO 300 W)

1098480 PM200F-19 0.25t0 11.0 w 200W 100 mW | 1to 200 19 Broadband - 514 1 PM DB-25
1098472 PM200F-50 0.25t0 11.0 w 200W 100 mW | 1to 200 50 Broadband - 514 1 PM DB-25
1113493 PM200F-50X 0.15t0 1.0 w 200W 100 mwW | 1to 200 50 uv - 514 1 PM DB-25
1098509 PM300F-19 0.25t0 11.0 w 300W 100 mW 1 to 300 19 Broadband - 514 1 PM DB-25
1098417 PM300F-50 0.25t0 11.0 w 300W 100 mW | 1to 300 50 Broadband - 514 1 PM DB-25
1098481 PM300F-50X 0.15t0 1.0 W 300W 100 mW 1 to 300 50 uv - 514 1 PM DB-25
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% COHERENT. Power Sensor Specifications Laser Measurement Product Catalog Notes % COHERENT.

POWER SENSOR SUMMARY OF SPECIFICATIONS

Part Description Wavelength Long-Pulse | Detector Detector Calibration Calibration Connector

Number Range (pm) ] Energy Diameter Coating Wavelength | Uncertainty
in. . Resolution Range (J) (mm) (nm) (%) (k=2) O e S

HIGH POWER WATER-COOLED THERMOPILE SENSORS (TO 5 kW)

1098392 PM1K 0.25t0 11.0 100 W 1000 W W - 50 Broadband 1064 3 PM DB-25
1098462 PM3K 0.25t0 11.0 100 W 3000 W W - 50 Broadband 1064 3 PM DB-25
1098454 PM5K 0.25t0 11.0 100 W 5000 W TW - 50 Broadband 1064 3 PM DB-25

LARGE AREA HIGH POWER WATER-COOLED THERMOPILE SENSORS (TO 5 kW)

1098490 PM1K-100 0.25to 11.0 100 W 1000 W T™wW - 100 Broadband 1064 3 PM DB-25
1098506 PM3K-100 0.25t0 11.0 100 W 3000 W TW - 100 Broadband 1064 3 PM DB-25
1098461 PM5K-100 0.25t0 11.0 100 W 5000 W TW - 100 Broadband 1064 3 PM DB-25
1098505 PM5K-200 0.25to 11.0 100 W 5000 W W - 200 Broadband 1064 B PM DB-25
POSITION-SENSING AIR-COOLED THERMOPILE SENSORS (TO 200 W)
1098328 LM-3 0.25t0 10.6 10 mwW 3W 1T mw 0.5to 10 19 HTD 10600 2 LM DB-25
1098304 LM-10 0.25t0 10.6 10 mW 10w 1 mw 0.5to 10 16 HTD 10600 2 LM DB-25
1098456 LM-20 0.25t0 10.6 100 mwW 20w 10 mwW 0.5to 10 19 HTD 10600 2 LM DB-25
1098320 LM-45 0.25t0 10.6 100 mwW 45 W 10 mwW 0.5to 10 19 HTD 10600 2 LM DB-25
1098346 LM-100 0.25t0 10.6 100 mwW 100 W 10 mW 0.5to 10 19 HTD 10600 2 LM DB-25
1098394 LM-150 FS 0.25t0 10.6 100 mwW 150 W 10 mwW 0.5to 10 19 HTD 10600 5 LM DB-25
1098452 LM-150 LS 0.25t0 10.6 100 mw 150 W 10 mwW 0.5to 10 19 HTD 10600 5 LM DB-25
1098450 LM-200 220V 0.25t0 10.6 100 mwW 200 W 10 mW 0.5to 100 19 HTD 10600 5 LM DB-25
1098440 LM-200 110V 0.25t0 10.6 100 mwW 200 W 10 mW 0.5to 100 19 HTD 10600 5 LM DB-25
POSITION-SENSING WATER-COOLED THERMOPILE SENSORS (TO 5 kW)
1098409 LM-1000 0.25t0 10.6 100 W 1000 W TW - 38 Broadband 10600 5 LM DB-25
1098437 LM-2500 0.25t0 10.6 100 W 2500 W T™wW - 55 Broadband 10600 5 LM DB-25
1098421 LM-5000 0.25t0 10.6 100 W 5000 W TW - 55 Broadband 10600 5 LM DB-25
=
Q
wn
=
= HIGH PEAK POWER THERMOPILE SENSORS (TO 30 W)
)
o 1098338 PM10V1 0.25t0 3.0 10 mwW mnow 1T mw - 19 Volume 514 1 PM DB-25
s Absorber
[¢]
% 1098429 PM30V1 0.25t0 3.0 100 mwW 30w 10 mwW - 19 Volume 514 1 PM DB-25
=] Absorber
=
OFF-THE-SHELF OEM POWER SENSORS (TO 1 kW)
1098334 PM10-19A 0.19to 11.0 10 mw 0w Tmw - 19 Broadband 514 1 4-pin
connector
1098343 PM10-19B 0.19to 11.0 10 mw 0w T mw - 19 Broadband 514 1 BNC-
terminated
1098418 PM150-19A 0.19to 11.0 300 mwW 150 W 30 mw - 19 Broadband 514 1 4-pin
connector
1098321 PM150-19B 0.19to 11.0 300 mW 150 W 30 mwW - 19 Broadband 514 1 BNC-
terminated
1098510 PM150-50A 0.19t0 11.0 300 mwW 150 W 30 mw - 50 Broadband 514 1 4-pin
connector
1098415 PM150-50B 0.19t0 11.0 300 mW 150 W 30 mW - 50 Broadband 514 1 BNC-
terminated
1098441 PM150-50XB 0.15t0 1.0 300 mwW 150 W 30 mw - 50 uv 514 1 BNC-
terminated
1098333 PM1K-36B 0.19t0 11.0 100 W 1000 W TW - 36 Broadband 1064 3 BNC-
terminated
1098427 BeamFinder 0.25t0 10.6 100 W 1000 W TW - 35 Broadband 10600 5 LM DB-25
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