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Aspheric Beam Shaper
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A single-mode beam is converted into a flattop

beam or a ring-mode beam .

Effective for laser processing such as cutting,
welding, drilling, and patterning.
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DOE Beam Shaper [Diffractive Optical Element]
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A flattop rectangular/line beam are formed

through the use of the diffraction phenomenon.

This is effective in patterning using a rectangle
shape and annealing with a line beam.
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Aspheric Beam Shaper
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Single Mode Beam
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Optimal for highly coherent laser because the light rays do not intersect.
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Z %%%ﬁgﬁgﬁﬂ Non-Focus Unit Type (%Eafﬁbt‘ﬁll) Combination Example = FL1 00$%U77\ FL100 Focusing Lens
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Aspheric Beam Shaper Unit
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Incident beal iameter dependency
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Shape pattern example
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aring + center-mode beam
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a ring-mode beam
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a flat top beam
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Convex distribution
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ristics Wave length  Incident beam diameter Working distance

HETRDINEVAG E—LRE(-10%)

Incident beam diameter smaller than design (-10%)
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Aspheric beam shaper
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Aflat top beam, a ring-mode beam or a ring + center
-mode beam is formed with a single element.
The beam spot size is uniquely determined by the element.
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In combination with a focusing lens a flat top beam, a ring-
mode beam or a ring + center -mode beam is formed at
the focal position of the lens.

The beam spot size can be changed depending on the
focal length of the focusing lens to be combined

Bl 7Sy TEIALT Example: Flat top type
BR: 1070nm ASIE— L& gdmm T—FVIT4 25U 150mm

Wave length  Incident beam diameter Working distance

HETRDRE VA E—LRE(+10%)

Incident beam diameter larger than design (+10%)
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Concave distribution
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2*&"%5 (1ﬁ*ﬁ¥e1ﬂ‘) Set of two lenses (with phase compensation)
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Aspheric Beam Shaper EIE — LINER Phase compensation lens Propagation beam profile after phase compensation TaOUX—hk, (5D EHNZ D, )
[ Outer Beam Portion Converges (& wave length : 10600nm) TAIEBRREEFEDEDRET.
H—EEOENcRIRMZRIR,
- A flat top beam formed by an aspheric beam shaper is
« e € collimated with a phase compensation lens.
,,,,,,, I - £ (Suppress expansion)
””” - e ‘3 Achieves excellent steepness with uniform strength by
S _ combining with a mask imaging system.
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Single Mode Beam Flattop Beam Z=0mm Z=100mm Z=200mm
mﬁﬁﬁu Application Example = %Ef%% Imaging
g - | - — .
Set of2T*v5vzo*LHenses = :IUJnﬁzrm (I;cHEnatej(?B'ijomm 1/10§518 %
- N 1/10 Imaging H—E—/\
IFEREE—LZ o)\ RSl > RE 20.4mm  HAEITOT7A)L
Aspheric Beam Shaper Phase Compensation Lens Image Surface  Uniform Beam Cross-sectional Profile
JEE 532nm
Wavelength £
[ il .
©5.0mm o B
T30 LY
E—RE—LA Len57%':Ez?cf?nﬁfE NRD 02 0. 02
Collimated Single- | 150mm | Mask gL X (mm)
mode Beam [ | Imaging Lens
$_§¥ (i&]—gﬁfgﬁﬁ) 1j:$§ Single Element (Uniform Intensity Distribution) Specifications
3 tE—L&1/e2) | 759N THAZ | T-F057425Y ] ~HE(mm) MElE, SHAL—YPE/ ULAL—YT
s 3= w;v&aith &c%(?em BealLID(\Jm/Sle? 7 meﬁ Si;g d W:Forkiﬂggjlz)gtarge e FIFAFTREFSAR., CaF,. ZnSel&&,
Spec. No. (nm) Q (mm) (mm) (mm) gD T The material is synthetic quartz, CaF,, ZnSe, etc. that can
AHZ1-17.5-4WD100 10600 17.5 4 100 50.8 7 be used with high-power lasers and short-pulse lasers
AHC1-4-0.1WD150 4 0.1 150 25 )
AHQ1-7.4-0.3wD100 | (1963 7.4 0.3 100 25 5
AHC1-5-5WD100 5 ) 100 30 )
AHC2-10-0.065WD200| 532 10 0.065 200 30 5
%ﬁlﬂ%ﬁgﬁﬁﬁﬁ (H_gﬁgﬁﬁ) 1i*§ Non-Focus Unit Type (Uniform Intensity Distribution) Specifications
BR | ASE—LE(1/ed) | ToMNTHARER)|  TiE(mm)
{iﬁg% Wavelength Incident Beam Diameter | Flattop Size (Typical example) Diameter
Spec. No (nm) o(mm) (mm)* oD | T
AHUC1-10-0.06 1064 10 0.06 25 5
AHUC1-11-22 (1070) 11 22 30 5
AHUQ2-5-0.1 530 5 0.1 25.4 7
AHUQ2-5-0.05 5 0.05 25.4 7
AHUC3-15-0.03 355 15 0.03 44 5
AHUC3-3-0.15 3 0.15 30” | 10
AHUC4-4-0.04 266 4 0.04 30 5
AHUC4-6-0.02 6 0.02 20 7.2
*1 FL100mm &ALV XEREF  *2 LY —f1E
When using FL100mm focusing lens With holder
2*&%5 (1‘_‘1*5%31#) 1:t*>¥ Set of two lenses (with phase compensation) Specifications
; . . . N iz (mm)
_ BE | ABE-LB(/ed) | EE—LYAZ | L XRIRERE | Db
{i*ﬁﬁﬁ Wavelength Incident Beam Diameter Output Beam Size Lens Spacing yI/r} \ {u*ﬁg‘a
Spec. No. (n m) (%) (m m) (mm) (m m) Shaper Phase Compensation
(eDXT) | (aDXT)
AHCZ1-15-15LD170 10600 15 15 170 50.8%X8 | 50.8%8
AHCZ1-8-8LD150 8 8 150 30 X5 | 30 %5
AHCZ9-8-8LD150 9300 8 8 150 30 X5 | 30 %5
AHCZ9-6.5-6.5LD122 | (9400) 6.5 6.5 122 30 X5 | 30 %5
AHCC1-5-4LD150 1064 5 4 150 30 X5 | 30 X5
AHCC1-5-5LD150 (1070) 3 3 150 30 x5 | 30 %5
-5- 50-170(&=E5)
AHCC2-5-4LD150 532 5 4 150 Dimensions of the lens barrel 2*&*@&:&@{??7:} EV}
AHCC3-5-3LD150 355 5 3 150 30 %3 ] 30 x5 Option with 2-lens barrel

SEERDEFRUNCHEZERD RO THOEIT DT EFHICTHERLIEE L,

We handle various types of products other than those listed, so please contact us for specific information.
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$_§¥ Single Element

B E—L
Rectangular Beam DOE E—LY AN

DOE Beam Shaper

RE

Image Surface Uniform Rectangular Beam

JRER:532nm
Wavelength
22.0mm
FEYVII
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Collimated Single-
mode Beam

70mm Y

%%%ﬁgﬁ%ﬁﬁ Non-Focus Unit Type (?ﬁﬁﬂjﬁbﬂ'ﬁ“) Combination Example = FL1 OOE%D‘JK‘ FL100 Focusing Lens

DOE L%

DOE Beam_Shaper Unit %%ny

Focusing Lens

RE

Image Surface

(FL100mm)
JRER355nm
Wavelength , .
23.0mm =
FFIVII
E—RE—L
Collimated Single-
mode Beam

H—4ER,E—/ 1.0mm x 0.5mm

¥—tE—L 0.154mmA

Uniform Beam: 0.154mm Square

4R Bl B—FF HEHDOEE—LY )\
lgjt L\f:t{ﬁﬁ'ri Example : Single E\em/em Rectangular DOE Beam Shaper
Incident Beam Diameter Dependency ORIV length © 532nm 1.0mm x 0.5mm)

REFRDINEVAFE—LRE(-10%) REIRDAREVAFE—LE(+10%)

Incident beam diameter smaller than the design (-10%) Incident beam diameter larger than the design (+10%)

)
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Convex distribution

MR D5

Concave distribution

$_$¥ 1i*§ Single Element Specifications

BrE 7O 71 IL

Cross-sectional Profile

X-axis

-0.5 0 +0.5 (mm)

m
A

-0.25 0 +0.25 (mm)

BrE 70771

Cross-sectional Profile

-0.077 0 +0.077
(mm)

e 4 Bl 8—%F EHRDOEE—LY 1A/
Agﬁtﬁmx U‘Kﬁ‘ﬁ Example : Single Elem/em Rectangular DOE Beam Shaper
Incident Beam Decenter Dependency GEE Wave length © 532nm 1.0mm x 0.5mm)
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A rectangle flat top beam, is formed with a single element.
The flat top size is uniquely determined by the element.

BRI AEBEHEDET, EXLVX
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In combination with a focusing lens a rectangle flat top
beam is formed at the focal position of the lens.
The flat top size can be changed depending on the focal
length of the focusing lens to be combined.

R REAENAHMUE TN

Shift of the incident position in the longitudinal direction of the rectangle

BR | AHE-LB(1/) | TIYNY TR | 9-F97429VA | TiE(mm)
ﬁ:*;%ﬁ% Wavelength Incident Beam Diameter Flattop Shape Working Distance Diameter
Spec. No. (hm) o(mm) (mm) (mm) oD T
DHZ1-20-8.5X4WD600 | 10600 20 85 X4 600 50.8 5
DHZ9-15-S0.15WD67 | (9500 15 0.15 x0.15 67 508 | 5
DHQ1-10-0.1X0.35WD300 | 1064 10 0.1 X0.35 300 30 5
DHQ1-15-S0.15WD500 | (1070) 15 0.15 X0.15 500 50 5
DHQ2-2-1X0.5WD70 2 1 x0.5 70 50 5
DHQ2-2.5-S0.04WD54 532 25 0.04 X0.04 54 30 5
DHQ2-5-S0.2WD350 5 0.2 X0.2 350 50 5
DHQ3-10-0.1X0.01WD210 10 0.1 x0.01 210 50 5
DHQ3-3-S0.2WD130 355 3 0.2 Xx0.2 130 50 5
DHQ3-2.5-S0.028WD81 25 0.028 X 0.028 81 30 5
DHQ4-5-S0.25WD220 266 5 0.25 X0.25 220 50 5
DHQ4-5-S0.25WD600 5) 0.25 X0.25 600 30 5
%%%ﬁgﬁ%&ﬁ 1:t*§ Non-Focus Unit Type Specifications
BE | AHE-LB0/ed) | 7Ty TR | TiE(mm)
{i&ﬁ% Wavelength Incident Beam Diameter Flattop Shape Diameter
Spec. No. (hm) o(mm) (mm)* oD | T
DHUQ2-5-S0.043 532 5 0.043%0.043 30 5
DHUQ3-12-0.065X0.021 355 12 0.065%0.021 60 27
DHUQ3-10-S0.01 10 0.01 X0.01 60 27

* FL100mm S50 > Xl

When using FL100mm focusing lens

SEERDEFRUNCHEERD RO THOE T DT EFHICTHEALIEE L,

We handle various types of products other than those listed, so please contact us for specific information.
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Tilted Distribution

HEF. SHAL—Y PR/ LAL—YT
FIAITREEERARE UL, ZnSe.

The material is synthetic quartz or ZnSe that can be used
with high-power lasers and short-pulse lasers.
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$_§¥ (5’( yt“_.L\) Single Element (Line Beam)

Line Beam DOE E—LY oI\

DOE Beam Shaper

RE

Image Surface

H—S 4V E—/L 4.0mm x 0.1mm

Uniform Line Beam

WE 707 71U

Cross-sectional Profile

JRER:532nm \
Wavelength
23.0mm
I I 2 (mom) 2
E—RE=L
100mm
‘B—RFCTSA YV E—LE,. RS NcE—LDYA XFHRFICTERITRE, ]
ERRICKR D, EIMEREDBEELTD S 1V E— LB XS NcE—LDY A X EHEHFEDEDEHLL VX CKDE L,
- SAVE—LOEHAIE. BE, AUAE—LENE UK ERERRESY 1 TOEXICEDT T,
Aline flat top beam, is formed with a single element. The flat top size is uniquely determined by the element.
Depending on the specifications, it is possible to form a line beam with a non-focus unit type, and the size of the line beam changes depending on the focusing lens to be combined.
Basically, the short axis side of the line beam is Gaussian beam focusing or long focal depth type focusing.
FIF— N
Defocus characteristics
’ THADZE— LS ‘ ’ EHRERES (T
The short axis side of the line beam is Gaussian beam focusing The short axis side of the line beam is long focal depth type focusing
1
Eim (X) EEHI (X)
Long axis ZOOUm Long axis
o) B2
E 5 E 5 200y
(au) £ ﬂ (au) =
0 0
Z=-0.5 03 -02 -01 0 +01 +02 +0.3 +0.4 +0.5(mm) Z=-05 -04 -03 -0.2 +0.1 +0.2 +0.3 +0.4 +0.5(mm)
1] g p
28 (Y) =8 (Y)
Short axis Short axis
%2 %2
E 5 E 5
(au) = 15hm (au) =
——t— 20pm
0 0 ]r[
Z=-05 -04 -03 -02 -0.1 0 +0.1 +0.2 +0.3 +0.4 +0.5(mm) Z=-05 -04 -03 -02 -0.1 0 +0.1 +0.2 +0.3 +0.4 +0.5(mm)

R 532nm ASTE—LR:02.0mm T—F VI FARAY VX 143mm

Wave length

Incident beam diameter

Working distance

$_§¥ (5’( yt“_.L\) 1j:*§ Single Element (Line Beam) Specifications

_ WE | AHE—LE(1/) | TTvNy TR [7—757425VA] ik (mm)
{i*%ﬁﬂq Wavelength Incident Beam Diameter Flattop Shape Working Distance Diameter
Speo. No. (hm) o(mm) (mm) (mm) oD T
DHWZ1-15-25X0.3WD250 15 25 Xx0.3 250 50.8 | 5.08
DHWZ1-15-50X0.5WD500 10600 15 50 Xx0.5 500 50.8 | 5.08
DHWZ1-6.25-10X0.2WD85 6.25 10 X0.2 85 50.8 | 5.08
DHWZ1-8.75-14X0.14WD85 8.75 14 X0.14 85 50.8 | 5.08
DHWQ1-5-4X0.027WD100| 1064 5 4 X0.027 100 30 5
DHWQ2-24-100X0.1WD2800 24 100 X0.1 2800 50 5
DHWQ2-3-0.2X0.04WD75 3 0.2%X0.04 75 50 5
DHWQ2-2-0.2X0.015WD43 532 2 0.2X0.015 43 30 5
DHWQ2-2-1.28X0.02WD54 2 1.28 X0.02 54 30 5
DHWQ2-2.3-2.6X0.05WD150 2.3 2.6 X0.05 150 30 5
DHWQ3-8-1.5X0.01WD160 8 1.5 X0.01 160 30 5
DHWQ3-20-10X0.025WD600| 355 20 10 x0.025 600 50 5
DHWQ3-10-4X0.01WD230 10 4 X0.01 230 30 5

SCH DRI CHEZEMOTOTHO I T DT EFNICTHEIUTEE L,

We handle various types of products other than those listed, so please contact us for specific information.

LZ=1EN ﬁﬂjﬁl/—b”’(bﬁl\lblb —¥T
FATRELEEHAERDBULLI(F. ZnSe.

The material is symhenc quartz or ZnSe that can be used
with high-power lasers and short-pulse lasers.
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DOE beam shaper
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. Eunln\/?k,E (%%%ﬁgﬁ%ﬁﬂ) 947 Long Focal Depth (Non-Focus) Type (ﬁtﬂafﬁ"bﬂ'%) Combination Example = FL200$%D)7\‘ FL200 Focusing Lens

DOE 7= OAN
Long Focal Depth DOE Beam Shaper %E i‘&]— _L; 0. 04mm% liﬁE7D7 J ’f“/

Image Surface  Uniform Beam: 0.04mm Square Cross-sectional Profile
=L

p :532nm Focusing Lens

(/\;&a%ength (FL200mm)

25.0mm .
FEIYVII

E—RE—L

0.04mm
Collimated Single-
mode Beam
BRIV AEBHFEDE T, ERUBTOE—LDE—EEZERHL. REFFEZERE, IS5y Ny TEXRRRY NTOT 741
HEBFEDEDENL Y ADEREMZZIDTET, ARy MEZIRDZE(L, Flat top spot profile

TS5y MY TERDYA TIE AR EIERF D251 TZHR.
In combination with a foucusing lens, the peak intensity of the beam at the focal position is reduced and a long depth of focus is achieved
The spot shape changes by changing the focal length of the condenser lens to be ombined.
There are two types of flat top spot, circular and square.

MrEED T EAFBED T
5—"7 2— _j] Z#%ll‘i Circular intensity distribution Square intensity distribution
Defocus characteristics
IS5y bbby TR HRE:1070nm AFTE—LR 04 7mm T—FVITAZAF X 200mm
Flat top beam focusing Wave length Incident beam diameter Working distance
1 i
Swikke SR |FD- " n XL X
Iy tl’;tﬁg%ﬂoﬁsth DOE N ! \y “' \v\ : |‘ Only fccusmg lens
[ [ o ! , Y
58 Iz B [ Lo o )t
B 2 N\ i . Lo ‘N
§o) 7\ A ot A i\
fau) € / ’ v\ \ i\ \
0L S Y, \ ) \ A \ ) \ 2 X P S
Z=-3.8 -3.0 -2.3 -1.5 -0.8 0 +0.8 +1.5 +2.3 +3.0 +3.8 (mm)

RELIA D R RER1070nm AFE—LE 104.7mm T—FV I T4 X5V Z 1 200mm
Gauss-like beam focusing Wave length Incident beam diameter Working distance
A DRESE LFD-DOE " n ALY XEIR
Gauss-like beam focusing l Only focusing lens
) 2
0
Z- 38 +3.0 +3.8 (mm)
B SERAE, (tRIETmE) 517 e
2 3 TR <5 MEE BHAL—YPR) VAL —Y T AL
HiEEs e (e b /e wESTA sxhaﬁ; 6 ]| Rl EMERESLLE. ZnSe. ;
Spec. No. (nm) %] (mm) Hm * gD T The material is synthetic quartz or ZnSe that can be used with high-power

DHLZ1-8-290 8 2290 25.4 5.08 lasers and short-pulse lasers
DHLZ1-7.2-S310 10600 7.2 310%310(Type I) | 25.4 5.08
DHLZ1-7.2-S320E 7.2 320%320(Type ) | 25.4 5.08
DHLZ9-8-275 9300 8 @275 254 5.08
DHLZ9-7.2-S285E (9400) 7.2 285x285(Type I) | 25.4 5.08
DHLQ1-4.7-80 47 080 25 | 5 e ey~
DHLQ1-5-S80 1064 5 80% 80(TypeD | 25 5 ggei/h?;eﬁﬂ:f 7 ga%ezfgrrfgf?maj w0
DHLQ1-5-S88E ) 88x 88(TypeI) | 25 5 Tvoe I Tvoe I
DHLQ2-4.7-40 4.7 040 25 | 5 s b
DHLQ2-5-540 532 5 40% 40(Type D | 25 5)
DHLQ2-5-S44E 5 44X 44(Type D) | 25 5
DHLQ3-4.7-27 4.7 @27 25 5
DHLQ3-5-S27 355 5 27x 27(Type D) | 25 5
DHLQ3-5-S29E 5 29% 29(Type ) | 25 5
DHLQ4-4.7-20 4.7 220 25 5 -
DHLQ4-5-S20 5 20X 20(TypeD) | 25 5 i % M
DHLQ4-5-S22E 266 5 22x 22(Type ) | 25 5 S
DHLQ4-3-S34 3 34x 34(TypeD) | 25 5 - e EROA (R o GOA
DHLQ4-3-S37E 3 37x 37(Type ) | 25 5 Bk oo g L

* JR&R10600nmM&B&T9300nm (9400nm) IFFL127mm. ZNUUNDIRRIEFL200mmEES L > X el

The wavelength of 10600nm and 9300nm(9400nm) are the value with FL127mm,;the other wavelength are the value with the FL200mm focusing lens

SEERDEFRUNCHEERD RO THOE T DT EFHICTHEALIEE L,

We handle various types of products other than those listed, so please contact us for specific information.
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Example of use in a fiber laser system

E—LY A )N(EREHRED BERY)

Beam shaper (Non-focus unit type)

ExLrxX

JUX—KLYZX
Colllmatlng lens Focusing lens
T7A4I\L—5 @ @ O ISw kRS - EIRDEEL— TR TEM
Fiber laser Flat top beam . U—*J‘,eﬁ(;ﬁb‘éll (’w@{&;ﬂb?&ﬁ
RNz E

-Effective for high-speed laser cutting and drilling.
-Reduces spatter and improves surface roughness in laser
welding.

E—LY zAI\(BE—FTF)
OYUX— |\|JJZ‘ Beam shaper (Single element)

Collimating lens

T7ANL—Y < @ @

Fiber laser
XY TFE—RDT7)\U—F(COVNTH. JUA—MEDOE—LTO T 7AIVICKOTIFBEATEETI DT, THEHKLTEE L,

%) —
Multi-mode fiber lasers can also be applied depending on the beam profile after collimation, so please contact us.

FOL >~ X & DB E D EHI

E—LY A /N(EENHAED BEEY) FILIS R 0T

Beam shaper (Non-focus unit type)
Galvano scanner

YU HER

Ring-mode beam

- FOLVYAEMHEDEDTIET., TSYRhy TP
VY IE—RARNYNESEICAF v
High-speed scanning of a flat top spot or a ring mode spots in

~,7 B
FoL> R combination with F lens.

F-theta lens

i BIN NP)

Rectangle flat top beam

DRFVY=VIVRT LEDHEIEDE

Combination with 3D scanning system

BIVINI ZF v 5

Galvano scanner

E—LY oA\ HkEESD BEEY)
Beam shaper (Non-focus unit type)
e — D)

Fiber laser
'J)‘ I TF3—hNA
V75 &KLV

Focusing lens

- BDRAFYVIRTLEHIFEDED
CET.DARBETIYUPTIS YR T
PYYIE—RRAIRYNERF v

-Wide area scanning of a flat top spot or a ring mode
spots in combination with 3D scanning system

Colllmatmg lens Focus shifter

-7 UYI+Ey5=E—R

Work aring + center -mode beam

FOL Y XL DHEDEICLD

R AVEEREAF v HFER

Mask imaging scan system in combination with FO lens

JEEKEE—L Y T4/ (2##8)

HIVIN ZFvF

Galvano scanner

- (HEBEL Y AZRAT HILET . NRY
HUETOE—LDIEHDOHHIIZ S,
BV TDRF =V IHRIRATHE
T — 7R fcBmEI\ G| I TZ5RER

Aspheric beam Shaper (Set of two lenses)
v
FQIJ‘/X -By adopting a phase compensation lens, the spread of
the beam after the mask is suppressed, and scanning at

——— ~NR&J JUX—KUYZ
@ E E Mask Collimating Iens@
F-theta lens
a high reduction ratio can be realized.

Egﬁﬂglcg‘ké Work
Ga—
a flat top beam

-Achieves high-speed drilling with reduced taper.
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The combination with a focusing
lens causes a flattop beam to
be formed at the focal position of
the focusing lens. Changing the
focal length of the focusing lens
changes the flattop diameter.

collimated by using a phase
compensation lens, which, in
combination with a mask Imaging,
provides excellent steepness
with uniform intensity.

is determined uniquely by the
element.

The combination with a focusing
lens causes a rectangle or line
shaped flattop beam to be formed
at the focal position of the focusing
lens. Changing the focal length
of the focusing lens change the
ratio of the shape.

depth.
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Uniform Intensity Distribution Size

Any size depending on the design

Any size depending on the design

Any size depending on the design

Any size depending on the design

ARy S

Spot approximation of the focusing lens

Any size depending on the design
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Steepness of the Uniform Intensity
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Energy Usage Rate
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©: Excellent, O: Good, A\: Fair
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