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Diode Holmium FeZnSe/'S
10 nm 400 nm 700 nm Lazers 1.5 pm La=ers Lazers 10 pm
X- .
Near-Infrared Mid-Infrared
Ray
Blue, Green, Yellow, ¥'tte rhium Erbium Thulium Cr:Zn/Se/s
Lasers Crange , Red Lasers Lazers Lazers Lazers
La=ers

Peak Power (Megawatts)

A Pulse Duration: Pulse Duration: Pulse Duration: Pulse Duration: Pulse Dwration:
0.05-50 m=s 1-200 nz 0.7-5 ns ~2 P8 <500 f=
Peak Power: 120kW Peak Power 23kW Peak Power: 1 MW Peak Power =150 kW Peak Power: =10 MW Peak Power: =20 MW
Applications: cutting, Applications: cutting, Applicstions: gcribing, Applications: thin-film  Applications: black Applicationg: thin
welding, =oldering, welding, soldering, thin-film ablation, via ablation, low=k and marking, sapphire and metal cutting and
drilling, brazing drilling, brazing, drilling and flex sllicon dicing, glass gass scribing, solar  dnlling, ophthalmic
annealing cutting, surface scribing thin fims, OLED film  surgery, high
preparation, texturing, cutting, scientific precision, scientific
annealing, marking,
drilling and scribing
Continuous Quasi- Manosecond MNanosecond Picosecond Femtosecond Time
Wave Continuous Pulsed Pulsed Pulsed Pulsed
Wave Precision ——p

4+——— Throughput

#FAHk R IPGP-Investor-Presentation-202012, i i 4 AF 5 T

10

Thick steel cut
with a continuous
wave laser
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Surface Cleaning
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China8%
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$1.3 Billion °
Sales

China Europe
38% 26%
S50 Pablo, Brazil

IPG’S HISTORY OF INNOVATION

2004: first 1 kKW « fi

1990: PG first to propose 2000: first 100 W single-mode and 10 kKW :ﬁ%?.g_f,:itdz ::u;r laser 2014: first kW class

high-power fiber laser single-mode fiber laser multi-mode fiber laser and 50 kW multi-mode LA Rl WEu”

solution at OSA fher lasar plug efficiency >45%

Conference, first 1993: first single-mode 2002: first single

5 W fiber laser pumping solution powered emitter diode pumping 2018: introduction of
by multi-mode diodes and and 1 kW, 2 KW and 6 2006: first 3 kW 2010: first QCW continuous wave lasers
200-500 mW erbium-doped KW ytterbium fiber single-mode fiber laser Iaseré. with 1.5 KW with QCW-mode and
fiber amplifier lasers single-mode ‘beam quality adjustable mode beam

J
1900 I AT 2018

| 2009: first high-brightness 2017: first 120

2001: first erbium
doped fiber laser 2005: first 2kW single-mode 100 W fiber-coupled laser kW multi-mode
1996: first 10 W single- for medical 2003: first multi-chip  and 20kW multi-mode fiber diode and 10 kW fiber laser
1991: first 2 W mode fiber laser and applications on submount diode lasers and 40 W/110 W single-mode fiber laser ]
single-mode nanosecond pulsed packages thulium doped fiber lasers 2013: first 100
fiber laser ytterbium fiber laser for medical applications :\b’ir";':;':‘rmode
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Industrial
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