
Turning Laser Diodes into Diode Lasers
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Laser diodes
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FP diodes – high power at low cost
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AR diodes for best performance
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Compact and robust Littrow setup
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Highest power from Littrow lasers
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Frequency noise
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Linewidth and drift
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Linewidth and coherence length
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Linewidth measurement
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Delayed self-heterodyne 
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NO*5$;"5$3=

L",&*;"+3$3*.-4*.4$P+$&;I*#"4,"(,-&3*"&5*()$,4*4$3?$;(,#$*(,H$*3;"%$3=

@4$P+$&;I*Q-,3$*"&5*2"3$4*2,&$6,5()
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+"%A$& 5)'$>.)6& 2%$$& ,4/(/A7& "+(A/5$/,&
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5)#,& 3)/0$/($/,& )6$%",()/& 2)%& .(A.>$/'&

+"-)%",)%1&*)%8?

@)&"3.($0$&#43.&6$%2)%5"/3$&"33)56">
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,4/(/A& ."0$& -$$/& #8(++24++1& #$6"%",$'O&

9)"%#$&,4/(/A&(#&6$%2)%5$'&-1&"&*$++&'$>

B/$'&%),",()/&)2&,.$&A%",(/A&,.",&6%$3(#$+1&

#$+$3,#&"/1& %$D4$#,$'&*"0$+$/A,.&*(,.(/&

,.$&3)56+$,$&'()'$&A"(/&#6$3,%45?&W)'$&

.)6&2%$$&,4/(/A&(#&%$"+(H$'&-1&"&#1#,$5&)2&

%)-4#,&Q$F4%$&b)(/,#&,.",&%$D4(%$#&)/+1&+(,,+$&

,%"0$+?&K/&,.$&6",$/,$'&'$#(A/7&,.$&+"#$%Y#&

A%",(/A& (#& %),",$'& "%)4/'& ,.$& 6$%2$3,&

T0(%,4"+U&6(0),&6)(/,?

@.$& 3)56"3,& "/'& #,"-+$& $F,$%/"+& 3"0(,1&

%$#)/",)%& ."#& (,#& B%#,& 5$3."/(3"+& %$>

#)/"/3$&"-)0$&c&8CH&d&)/$&%$"#)/&2)%&(,#&

#46$%()%&"3)4#,(3&#,"-(+(,1?&[6$3("+&3"%$&."#&

-$$/& ,"8$/& (/& 3.))#(/A& '(5$/#()/#& "/'&

5",$%("+#& ,)& %$'43$& 2%$D4$/31& '%(2,#& '4$&

,)&0"%(",()/#&)2&,.$&"5-($/,&,$56$%",4%$?&

e),*(,.#,"/'(/A&(,#&#,"-(+(,17&,.$&:!&6%)&(#&

$"#1& ,)&"+(A/?&@.$&$F6$%($/3$'&4#$%&3"/&

$0$/&$F3."/A$&,.$&+"#$%&'()'$&.(5#$+2?

G$%$;($5*"&(,4$R$;(,-&K;-"($5*7CD8*

diodes

K/& ,.$& :!& 6%)& )/+1& 3"%$24++1& #$+$3,$'&

LG& 3)",$'& +"#$%& '()'$#& "%$& 4#$'?& P)4%&

#,"/'"%'&*"0$+$/A,.#&"%$&"0"(+"-+$7&6%)>

0('(/A&5)#,&#,"-+$&#(/A+$>5)'$&)6$%",()/&

"/'& $"#1& ."/'+(/A?& J,.$%& *"0$+$/A,.#&

"%$&"0"(+"-+$&"#&:!&V`` ; 6%)&'$#(A/&M#$$&

6"A$&VfN?

Motorization

@.$&:!&6%)&3"/&"+#)&-$&$D4(66$'&*(,.&"&

5),)%&2)%&*"0$+$/A,.&#$+$3,()/?&@.$&4#$%&

3"/& ,.$/& 3.))#$& ,.$& *"0$+$/A,.& 4#(/A&

3)"%#$& )%& B/$& '("+#& )/& ,.$& 3)/,%)+& -)F&

)%&0("&3)564,$%&3)/,%)+&4#(/A&"/&G[&\Z\&

(/,$%2"3$?&@.$&*"0$+$/A,.&3"/&-$&#$,& ,)&

"/1&0"+4$&*(,.(/&,.$&A"(/&-"/'*(',.&)2&,.$&

'()'$&*(,.&"/&"334%"31&)2&"66%)F(5",$+1&

`?\&/5&-1&#)2,*"%$&3)55"/'#?

S$I*.$"(+4$3

g&h+,%">#,"-+$&5$3."/(3#

g&J6,(5(H$'&0(%,4"+&6(0),&6)(/,

g&Z`&d&]`&XCH&5)'$>.)6&2%$$&,4/(/A

g&9)/0$/($/,&"/'&#(56+$&3)"%#$&,4/(/A

g&P"#,&34%%$/,&L9&i&:9&5)'4+",()/

g&:()'$&%$6+"3$5$/,&",&34#,)5$%R#&#(,$

g&I",$/,$'&%$#)/",)%&'$#(A/& 
M:E&V`&\``j&`\f&ckkN

DL pro— 

()$*+%(,H"($*2,((4-6*5,-5$*%"3$4=

E-((-H*4,')(J*C%,'&H$&(*.4$$*;-"43$*

(+&,&'*-#$4*($&3*-.*&H*7H-(-4,T$58=

E-((-H*%$.(J*2"3$4*.4$P+$&;I*4$3?-&3$*

(-*"*NU*S*",4*($H?$4"(+4$*;)"&'$*

(laser and electronics inside climate 

;)"H9$48=

Top left: Measured beat signal of two 

.4$$*4+&&,&'*12*?4-*VWU*"#$4"'$5*-#$4*NU*

centered sweeps with a sweep time of 

NUU*H3*$";)=*>)$*4$3+%(,&'*9$"(*6,5()*,3*

XUW*<YTB*()$*%,&$6,5()*"??4-:=*NZU*<YT=

Top right: DL pro piezo transfer 

.+&;(,-&=*>)$*M43(*";-+3(,;*

4$3-&"&;$*,3*"9-#$*[*<YT=

First class optomechanics

7?"($&($5*5$3,'&8

DL pro
h+,%">[,"-+$&S('$+1&@4/"-+$&!(,,%)*&!"#$%



Standard Systems DL pro
S"0$+$/A,.#&"/'&[6$3(B3",()/#

G?$;,M;"(,-&3

DL pro 780 12*?4-*WZU DL pro 940 DL pro 1040

S"0$+$/A,.&%"/A$
ja`&/5&d&jk`&/5&)%

jj`&/5&d&jk]&/5

fV]&/5&d&fc]&/5&)%

f\]&/5&d&f]Z&/5
kV`&/5&d&kf]&/5 kf`&/5&d&V`j]&/5

J4,64,&6)*$%l Z`&5S&d&f`&5S Z`&5S&d&f`&5S Z`&5S&d&f`&5S \`&5S&d&]`&5S

@16(3"+&5)'$>.)6&2%$$&

,4/(/A&%"/A$ll
Z`&XCH&d&]`&XCH

@16(3"+&+(/$*(',.&M]&^#N V``&8CH

L[E&M'=N m&>Z]&??&>]]&'=

l&'$6$/'(/A&)/&*"0$+$/A,.&ll&'$6$/'(/A&)/&6)*$%

P)%&24%,.$%&#6$3(B3",()/#&"/'&"0"(+"-+$&)6,()/#7&6+$"#$&#$$&6"A$#&\Vd\Z?

Q-4H"%,T$5*3?$;(4"*-.*12*?4-*%"3$43=*>)$*?$"<3*,&5,;"($*()$*;$&($4*6"#$%$&'()*"&5*()$*

(+&,&'*4"&'$*-.*()$*4$3?$;(,#$*H-5$%=*>-?*%$.(J*12*?4-*VWUB*(-?*4,')(J*12*?4-*WZUB* 

9-((-H*%$.(J*12*?4-*\[UB*9-((-H*4,')(J*12*?4-*NU[U=



DL 100 / pro design
6%)&@$3./)+)A1&",&E0$%1&S"0$+$/A,.

!,5$3(*6"#$%$&'()*;-#$4"'$* 

in pro design 

@.$& :!& V`` ; 6%)& '$#(A/& 3)5-(/$#& ,.$&

2"0)%"-+$& 6%)6$%,($#& )2& ,.$& :!& 6%)& *(,.&

,.$& *('$& *"0$+$/A,.& 3)0$%"A$& )2& ,.$&

:!&V``O
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(,&"++)*#&2)%&$"#1&3)"%#$&,4/(/A&"3%)##&,.$&

3)56+$,$&A"(/&#6$3,%45&)2&,.$&(/,$A%",$'&

+"#$%& '()'$?& @.$& :!& V`` ; 6%)& '$#(A/& (#&

6"%,(34+"%+1& $"#1& ,)& )6$%",$& "/'& ,4/$7&

"/'& $/"-+$#& "& 543.& 5)%$& 3)/0$/($/,&

)6$%",()/& ,."/& ,%"'(,()/"+& E9:!#?& K,& (#&

,.4#& ('$"++1& #4(,$'& 2)%& (/,$A%",()/& (/,)&

3)56+$F&"/'&'$5"/'(/A&$F6$%(5$/,#&+(8$&

=)#$>E(/#,$(/&3)/'$/#",()/&)%&D4"/,45&

3)564,(/A?

 

S$I*.$"(+4$3

g&h+,%"&#,"-+$&5$3."/(3#

g&J6,(5(H$'&0(%,4"+&6(0),&6)(/, 
2)%&-$#,&5)'$>.)6&2%$$&,4/(/A

g&S('$#,&*"0$+$/A,.&3)0$%"A$ 

Zj`&??&Vjj`&/5

g&94#,)5(H$'&0$%#()/#

g&:()'$&%$6+"3$5$/,&6)##(-+$&",&
34#,)5$%R#&#(,$

MG$A4+"%+1&46'",$'&'()'$&#,)38&+(#,O 
***?+"#$%>'()'$#?3)5N

0+3(-H,T$5*#$43,-&3

94#,)5(H$'&0$%#()/#&)2&,.$&:!&V``&;&6%)&'$#(A/&"%$&"0"(+"-+$?& 

P)%&$F"56+$O 

n& [6$3("+&%$#)/",)%&2)%&/"%%)*&+(/$*(',.#

n& W),)%(H$'&*"0$+$/A,.&#$+$3,()/

n& J6,(5(H$'&0$%#()/#&2)%&3$%,"(/&+"#$%&'()'$#&)%&"66+(3",()/#

 

94#,)5(H$'& 0$%#()/#& "%$& /),& "0"(+"-+$& 2)%& $0$%1& *"0$+$/A,.&

"/'& +"#$%&'()'$?&I+$"#$&$/D4(%$&"/'& +$,&4#&8/)*&"-)4,&1)4%&

/$$'#?&S$&*(++&B/'&,.$&6$%2$3,&#)+4,()/&2)%&1)4?

S.(+$& ,.$&:!&6%)& (#&"0"(+"-+$&",& 2)4%&8$1&

*"0$+$/A,.#7&5"8(/A&4#$&)2& $F3$6,()/"+&

.(A.>D4"+(,1&LG>3)",$'& +"#$%&'()'$#7& ,.$&

:!& V`` ; 6%)& '$#(A/& 3"/& -$& $D4(66$'&

*(,.& "/1& +"#$%& '()'$?& L& *('$& 0"%($,1& )2&

'()'$#7&(/3+4'(/A&LG&"/'&PI&'()'$#7&."#&

-$$/& 3."%"3,$%(H$'& (/& )4%& :!& V``7& "/'&

(#& %$"'(+1& "0"(+"-+$?& S"0$+$/A,.#& %"/A$&

2%)5& Zj`& ??& Vjj`& /57& 6)*$%#& %$"3.&

46& ,)&c``&5S?&S(,.& ,.$&#"5$&'()'$7&"&

:!& V`` ; 6%)& '$#(A/& *(++& 6$%2)%5& -$,,$%&

,."/& "& :!& V``& (/& 5"/1& %$#6$3,#?& @.$&

5)#,&(56)%,"/,&(56%)0$5$/,#&"%$O&543.&

-$,,$%&5$3."/(3"+&#,"-(+(,1& M"3)4#,(3&"/'&

,.$%5"+N7&#(56+$%&3)"%#$&,4/(/A7&"/'&*(,.&

#4(,"-+$& '()'$#& *('$%& 5)'$>.)6& 2%$$&

,4/(/A?

 

L0"(+"-+$&LG&"/'&PI>,16$&'()'$#7& "+)/A&

*(,.&,.$(%&6)*$%&"/'&,4/(/A&#6$3(B3",()/#&

*.$/& (/,$A%",$'& (/& ,.$& :!& V`` ; 6%)&

'$#(A/7&"%$&+(#,$'&)/&@JI@K9LR#&*$-#(,$&

***?+"#$%>'()'$#?3)5?& P)%& )6,()/#& +(8$&

(#)+",)%#7&-$"5&#."6(/A&"/'&P(-$%&3)46+(/A&

6+$"#$&%$2$%&,)&6"A$#&\Vd\\?&[6$3(B3",()/#&

"%$&#455"%(H$'&)/&6"A$&\Z?

DL 100/pro design – leading edge 

tunable diode laser

2"3$4*)$"5*7,&3,5$*#,$68*6,()*?4-*

($;)&-%-'I*/012*4$3-&"(-4=



DL 100
EF,$%/"+&9"0(,1&:()'$&!"#$%#&(/&!(,,%)*&:$#(A/

DL 100 – one of the most common  

%"3$43*,&*4$3$"4;)*%"9-4"(-4,$3=

The ECDL standard

@JI@K9LR#& :!& V``& $0)+0$'& (/& %$#$"%3.&

+"-)%",)%($#& "/'& (#& -"#$'&)/&6()/$$%(/A&

*)%8&+$'&-1&@.$)')%&Co/#3.?&@.$&)%(A(/"+&

'$#(A/& *"#& )6,(5(H$'& "/'& "')6,$'&

2)%& (/,$A%",(/A& "++& 8(/'#& )2& +"#$%& '()'$#7&

3)/BA4%",()/#& "/'& )6,()/#?& =1& /)*7&

,.)4#"/'#& )2& :!& V``#& ."0$& -$$/& #)+'7&

"/'& ,.(#& +"#$%& *"#& ,.$& 2)4/'",()/& )2&

24%,.$%& 0$%1& #433$##24+& '$0$+)65$/,#& ",&

@JI@K9L?& @)'"17& "0"(+"-+$& *"0$+$/A,.#&

%"/A$&2%)5&Zj`&/5&,)&Vjj`&/5?

Modular design

@.$& :!& V``& (#& #,(++& "& Q$F(-+$& +"-)%",)%1&

,))+&2)%&."/'#>)/&%$#$"%3.O&K,#&'()'$&+"#$%&

.$"'&3)56%(#$#&"&5)4/,(/A&-"#$&*.(3.&

#$%0$#& "#& "& .$",& #(/87& "& ,$56$%",4%$&

#$/#)%& "/'& I$+,($%& 3))+$%& 2)%& "3,(0$&

,$56$%",4%$&3)/,%)+7&"&+"#$%&'()'$&.)+'$%&

*(,.&"&3)++(5",)%&"/'&"&A%",(/A&5)4/,&*(,.&

6($H)& "3,4",)%& 2)%& 6%$3(#$& ,4/(/A?& @.$&

3)/,%)+& "/'& #466+1& 4/(,#& "%$& '$#(A/$'&

"#& 5)'4+"%& 6+4A>(/#O& @.$& I$+,($%& 3))+$%&

(#& 3)//$3,$'& ,)& ,.$& :@9& VV`& :()'$&

@$56$%",4%$&9)/,%)+?&@.$&:()'$&94%%$/,&

9)/,%)+&:99&VV`&$/#4%$#&4+,%"&+)*&/)(#$&

Linewidth of DL 100, determined with a delayed self-

)$($4-5I&$*9$"(*3$(+?*7,&($'4"(,-&*(,H$*Z*]38=*>)$*

@!YL*-.*()$*9$"(*3,'&"%*,3*$P+"%*(-*(6-*(,H$3*()$*

%"3$4*%,&$6,5()*7[ZU*<YT8=*

12*NUU*.4$P+$&;I*36$$?*-#$4*.-+4*D9*"93-4?(,-&*

%,&$3*74$58B*+(,%,T,&'*.$$5*.-46"45=*@A^*(4"&3H,33,-&*

?$"<3*79%+$B*@GD*N*_YT8*"4$*3)-6&*.-4*4$.$4$&;$=

)6$%",()/& )2& ,.$& :!& V``7& "/'& ,.$& .(A.&

0)+,"A$&#3"/&3)/,%)++$%&[9&VV`&'%(0$#&,.$&

6($H)&"3,4",)%&2)%&5)'$>.)6&2%$$&,4/(/A?&

K/& "''(,()/7& @JI@K9L& )22$%#& "& 0"%($,1& )2&

$+$3,%)/(3& %$A4+",)%& 5)'4+$#& ,)& #,"-(+(H$&

,.$& +"#$%& 2%$D4$/31& M2)%&"& 24++&'$#3%(6,()/&

#$$&6"A$#&cad]ZN?

Variety of laser diodes

@.$& +"#$%& '()'$& (,#$+2& 3"/& -$& $"#(+1& $F>

3."/A$'& -1& %$6+"3(/A& ,.$& '()'$& .)+'$%&
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(#&"0"(+"-+$&*(,.&-),.&LG&"/'&PI&'()'$#?&

PI&'()'$#&/)%5"++1&'$+(0$%&.(A.$%&6)*$%&",&

+)*$%&3)#,7&*.(+$&LG&3)",$'&'()'$#&)22$%&

*('$%& ,4/(/A7& 5)%$& #,"-+$& #(/A+$>5)'$&

-$."0()%&"/'&/"%%)*$#,&+(/$*(',.#?

High quality for smaller budgets 

@.$& :!& V``& :()'$& !"#$%& [$%($#& *(,.&

,.$& [p[& :9& 3)/,%)+& $+$3,%)/(3#& (#& 1)4%&

3)56+$,$& #,$6& (/,)& ,.$& TS)%+'& )2& :()'$&

!"#$%#U?&:4$&,)&,.$&#,%)/A&$56."#(#&)/&
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$F6"/#()/& "/'& '%(2,#7& "& #)4/'& 6$%2)%>
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",& "/& $3)/)5(3& 6%(3$?& P)%& "0"(+"-+$&
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S$I*.$"(+4$3

g&S('$#,&*"0$+$/A,.&3)0$%"A$ 
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g&9)"%#$&,4/(/A&46&,)&VV`&/5

g&W)'$>.)6&2%$$&,4/(/A&46&,)&Z`&XCH
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g&P%$$&%4//(/A&+(/$*(',. 
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g&LG&i&PI&'()'$#
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12*1@E
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@JI@K9LR#& :!& :P=& +"#$%#& )22$%& *('$&

,4/"-(+(,17&/"%%)*&+(/$*(',.&"/'&.(A.&)4,>

64,&6)*$%&(/&"&3)56"3,&"/'&0$%1&%4AA$'&

#$,46?& [1#,$5#& 3"/& -$& 6%)0('$'& ",& "/1&

*"0$+$/A,.&-$,*$$/&ja`&"/'&\ff`&/5?&

L& +"%A$&0"%($,1&)2&*"0$+$/A,.#& (#&4#4"++1&

"0"(+"-+$& 2%)5& #,)387& -4,& 34#,)5(H$'&

*"0$&+$/A,.#&3"/&"+#)&-$&%$"+(H$'7&$0$/&(/&

+)*&D4"/,(,($#&"/'&*(,.(/&#.)%,&+$"'&,(5$#?

 

@.$& "-#$/3$& )2& "/1& "+(A/5$/,>#$/#(,(0$&
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)6$%",()/7& $?A?& (/& "+8"+(/$& #6$3,%)#3)617&

A"#&#$/#(/A7&.)+)A%"6.17&)%&,.$&A$/$%",()/&

)2& ,4/"-+$& 3*& ,$%".$%,H& %"'(",()/?& J4%&

34#,)5$%#& ."0$& #433$##24++1& 4#$'& ,.$&

%)-4#,&'$#(A/&)2&,.$&:!&:P=&(/&,.$&5)#,&

"'0$%#$&$/0(%)/5$/,"+&3)/'(,()/#&d&(/&,.$&

L%3,(37&(/&B%$&%$#$"%3.&#$,,(/A#7&"/'&$0$/&

(/&"(%-)%/$&$F6$%(5$/,#?

Frequency tuning

P%$D4$/31& ,4/(/A& )2& :P=& +"#$%#& (#&

"33)56+(#.$'&-1& 0"%1(/A&$(,.$%& ,.$&3.(6&

,$56$%",4%$& M∆ν;∆@& q\]& XCH;rN& )%& ,.$&

)6$%",(/A& 34%%$/,& M∆ν;∆K& qV>]& XCH;5LN?&

@.$%5"+& ,4/(/A& "3.($0$#& 5)'$>.)6& 2%$$&

#3"/&%"/A$#&)2&#$0$%"+&.4/'%$'&XCH7&",&

"&5)&&'$%",$&,4/(/A&#6$$'&)2&qV``&XCH;#? 

<(3$&0$%#"7&$+$3,%(3&,4/(/A&#6"/#&"&#5"++$%&

2%$D4$/31&%"/A$7&-4,&24/3,()/#&46&,)&WCH&

rates. 

C93-4?(,-&*3?$;(4+H*-.*6"($4*#"?-4B*

recorded with a thermally tuned DL 

1@E*"(*\XZ*&H=

>)$4H"%*.4$P+$&;I*(+&,&'*-.*"*12*1@E=

12*1@E ` 12*1@E*>aKX*%"3$4*)$"5*6,()*

-?(,-&"%*@,9$41-;<*M9$4*;-+?%$4

12*1@E*E@bB*;-H?";(*%"3$4*)$"5*.-4*

9+(($4RIK?";<"'$5*1@E*5,-5$3

@.$& #$/#(,(0(,1& )2& :P=& '()'$#& ,)& ,$5>

6$%"&,4%$& "/'& 34%%$/,& 0"%(",()/#& 3"++#& 2)%&

.(A.+1& 6%$3(#$& '%(0$%& $+$3,%)/(3#?& S(,.&

@JI@K9LR#&34%%$/,&"/'&,$56$%",4%$&3)/>

,%)++$%#& )2& ,.$& [p[& :9& VV`& #$%($#& M#$$&

6"A$#&ca d]ZN7&:!&:P=&+"#$%#&"3.($0$&"&

,16(3"+&2%$D4$/31&#,"-(+(,1&)2&Z&WCH&GW[&

s&Z&5(/7&"/'&\`&WCH&GW[&s&V`&.)4%#&d&

*.(3.&3)%%$#6)/'#&,)&"&,$56$%",4%$&#,">

-(&+(,1&-$+)*&V&5r?

Laser heads for different packages

@JI@K9L&)22$%#&,.%$$&0$%#()/#&)2&:!&:P=&

+"#$%& .$"'#7& (/& )%'$%& ,)& "33)55)'",$&

'(22$%$/,& '()'$& 6"38"A$& '$#(A/#?& @.$&

#,"/'"%'& :!& :P=& +"#$%& .$"'& (/3)%6)>

%",$#& @JI@K9LR#& 6",$/,$'& 9)+'I"38&

M#$$&6"A$&aaN7&*.$%$&2)4%&,.$%5)$+$3,%(3&

$+$&5$/,#&.$",7&3))+&)%&#,"-(+(H$&,.$&+"#$%&

,$56$%",4%$?

@J>Z& '()'$& 6"38"A$#& *(,.& -4(+,>(/& @E9&

"/'& ,.$%5(#,)%7& "0"(+"-+$& ",& #$+$3,$'&

:P=&*"0$+$/A,.#7&"%$&5)4/,$'& (/,)& ,.$&

:!&:P=&@J>Z&+"#$%&.$"'?&

!"#,&/),&+$"#,7&"&/$*&"/'&3)56"3,&-4,,$%Q1&

5)4/,& M:!&:P=&=PpN& (/3)%6)%",$#&B-$%>

6(A,"(+$'& +"#$%& '()'$#7& *.(3.& 2$",4%$& "&

5(/(",4%$& (#)+",)%& "/'& 3)46+(/A& )6,(3#&

(/#('$& "& .$%5$,(3"++1& #$"+$'& .)4#(/A?& L++&

+"#$%& .$"'#& 3"/& -$& 3)/BA4%$'& 2)%& 2%$$>

#6"3$&)%&B-$%&)4,64,7&"/'&3"/&)6,()/"++1&

-$& $D4(66$'& *(,.& "& :!>W)'& I9=& 2)%&

.(A.>2%$D4$/31& 5)'4+",()/& )%& +(/$*(',.&

5"/(64+",()/?

S$I*.$"(+4$3

g&E0$%1&*"0$+$/A,.&-$,*$$/&ja`&/5&
"/'&\ff`&/5&"0"(+"-+$&

· Q$6O&9)56"3,&+"#$%&.$"'&:!&:P=&
=Pp&2)%&-4,,$%2+1>,16$&+"#$%&'()'$#

g&C(A.&)4,64,&6)*$%&46&,)&V]`&5S&

g&W)'$>.)6&2%$$&,4/(/A&46&,)& 
Vc``&XCH&Mc&/5N&

g&[(/A+$>2%$D4$/31&)6$%",()/7& 
+(/$*(',.&,16?&V&??&c&WCH&M]&^#N&

g&e)&"+(A/5$/,>#$/#(,(0$&3)56)/$/,#O&
%$+("-+$&6$%2)%5"/3$&$0$/&(/&"&."%#.&
environment 

MG$A4+"%+1&46'",$'&'()'$&#,)38&+(#,O&&
***?+"#$%>'()'$#?3)5N



E$"H*"&'%$*;-H?$&3"(,-&*H,44-4J*GA`12*NUU

K/&@JI@K9LR#&!(,,%)*>,16$&E9:!#7&,.$&-$"5&"/A+$&3)56$/#",()/&5(%%)%&(#&5)4/,$'&6"%"++$+&,)&,.$&

A%",(/A&,)&$+(5(/",$&"&3."/A$&)2&,.$&)4,64,&-$"5&"/A+$&*.$/&,4/(/A&,.$&+"#$%?&K,&(#&(/3+4'$'&(/&,.$&

:!&V``&"/'&:!&6%)7&"/'&/),&/$$'$'&2)%&,.$&:!&:P=?

Y,')*.4$P+$&;I*H-5+%"(,-&*A0EJ*12KL-5

@.$&I9=&(/3+4'$#&L9&"/'&:9&3)46+$'&+"#$%&'()'$&34%%$/,&5)'4+",()/&(/64,#&)/&,.$&+"#$%&.$"'?

@.$&:9&3)46+$'&(/64,&."#&"/&$+$3,%(3"+&>Z&'=&-"/'*(',.&)2&\`&WCH?&@.$&L9&3)46+$'&(/64,&3"/&-$&

3)/BA4%$'&2)%&"/&$+$3,%(3"+&-"/'*(',.&t&Z``&WCH?

@.$&)6,(3"+&5)'4+",()/&-"/'*(',.#&"%$&A$/$%"++1&+)*$%&"/'&'$6$/'&)/&,.$&6%)6$%,($#&)2&,.$&'()'$?

G,&'%$K3("'$*,3-%"(-4J*^3-%"(-4*XU*5E

K#)+",)%#&"%$&4#$'&,)&6%),$3,&,.$&+"#$%&'()'$&"A"(/#,&-"38&%$Q$3,()/#?&@.(#&/),&)/+1&6%$0$/,#&'"5"A$&

,)&,.$&'()'$&-4,&"+#)&$/#4%$#&4/,%)4-+$'&,4/(/A&"/'&#(/A+$>2%$D4$/31&)6$%",()/?&P(-$%&3)46+(/A&

*(,.&"/A+$&6)+(#.$'&B-$%#&M-),.&$/'#N&%$D4(%$#&",&+$"#,&"&#(/A+$>#,"A$&(#)+",)%?&[$$&"+#)&6"A$&aj?

1-+9%$K3("'$*,3-%"(-4J*^3-%"(-4*cU*5E

:)4-+$>#,"A$&(#)+",)%#&"%$&/$$'$'&(2&%$Q$3,()/#&2%)5&,.$&$F6$%(5$/,&(/,)&,.$&+"#$%&"%$&$F6$3,$'?&

P(-$%&3)46+(/A&*(,.&/)/>"/A+$&6)+(#.$'&B-$%#&"+#)&%$D4(%$#&"&')4-+$>#,"A$&(#)+",)%?&[$$&"+#)&6"A$&aj?

C5d+3("9%$*"&"H-4?),;*?4,3H*?",4J*CAA*e

@JI@K9LR#&6",$/,$'&"'b4#,"-+$&"/"5)%6.(3&6%(#5&6"(%#&"%$&4#$'&,)&$F6"/'&)%&3)56%$##&"&+"#$%&

-$"5&(/&)/$&'(%$3,()/7&-1&"&2"3,)%&-$,*$$/&\&"/'&]?&@.$&5"(/&"66+(3",()/&(#&,)&%$/'$%&"/&$++(6,(3"+&

'()'$&+"#$%&-$"5&3(%34+"%?&[$$&"+#)&6"A$&aa?

Compact prism pair for beam compression: APP compact

@.$&3)56"3,&6%(#5&6"(%&(#&4#$'&2)%&-$"5&3)56%$##()/&)/+1?&@.$&3)56%$##$'&3(%34+"%&-$"5&(#&

#5"++&$/)4A.&2)%&4#(/A&(/$F6$/#(0$&#5"++&"6$%,4%$&(#)+",)%#7&"/'&,.$&B-$%&3)46+(/A&$2B3($/31&(#&

$/."/3$'&-1&"66%)F(5",$+1&V`&u?&@.$&3)56%$##()/&%",()&(#&#$,&",&,.$&2"3,)%1?

Fiber coupler: FiberDockTM

@JI@K9LR#&6",$/,$'&B-$%&3)46+$%&6%)0('$#&.(A.$#,&#(/A+$>5)'$&B-$%&3)46+(/A&$2B3($/3($#7&$"#1&

"+(A/5$/,&"/'&",&,.$&#"5$&,(5$&.(A.$#,&#,"-(+(,1?&@JI@K9L&"''(,()/"++1&)22$%#&"&*('$&%"/A$&)2&#(/A+$>

5)'$&"/'&6)+"%(H",()/&5"(/,"(/(/A&B-$%#7&(/3+4'(/A&B-$%>)6,(3&-$"5&#6+(,,$%#?&J6,(3"+&(#)+",()/&(#&

5"/'",)%1&2)%&B-$%>3)46+$'&'()'$&+"#$%&#1#,$5#?&[$$&"+#)&6"A$&af?

Options DL Series

Laser DL pro DL 100 / pro design DL 100 12*1@E

[I;:!&V`` K/3+4'$' K/3+4'$' K/3+4'$' e),&/$$'$'

:!>W)' K/3+4'$' K/3+4'$' J6,()/"+ J6,()/"+

K#)+",)%&Z`&'= J6,()/"+l J6,()/"+l J6,()/"+l J6,()/"+l

K#)+",)%&a`&'= J6,()/"+l J6,()/"+l J6,()/"+l J6,()/"+l

LII&v&$F6"/'(/A J6,()/"+l J6,()/"+l J6,()/"+l J6,()/"+l

LII&3)56"3, J6,()/"+l J6,()/"+l J6,()/"+l J6,()/"+l

P(-$%:)38 J6,()/"+ J6,()/"+ J6,()/"+ J6,()/"+

l/),&2)%&"++&*"0$+$/A,.#&"/';)%&/),&(/&3)5-(/",()/&*(,.&"++&),.$%&)6,()/#?



0-&M'+4"(,-&3*12*G$4,$3
:()'$&!"#$%#&:!&V``7&:!&6%)7&:!&:P=

0-&M'+4"(,-&3 C#",%"9%$*6"#$%$&'()3

0-&M'+4"(,-&*^ Consists of
DL pro &  

DL 100/pro design
DL 100 12*1@E

n

w

:!&V``7&:!&6%)7&:!&:P=

W)'4+",()/&I9=&:!>W)' 

M)6,()/"+N

X(0$/&-1&"0"(+"-+$&+"#$%&'()'$#& 

M***?+"#$%>'()'$#?3)5N

0-&M'+4"(,-&*^^ Consists of

n

n

w

w

:!&V``7&:!&6%)7&:!&:P=

K#)+",)%&Z`&'=

P(-$%:)38&M)6,()/"+N 

W)'4+",()/&I9=&:!>W)' 

M)6,()/"+N

Zk`&/5&d&ck`&/5

a``&/5&d&VVV`&/5

VVj`&/5&d&V\\`&/5

V\f]&/5&d&VjZ`&/5

Zk`&/5&d&ck`&/5

a``&/5&d&kZ`&/5

VVj`&/5&d&V\\`&/5

ac`&/5&d&kZ`&/5

VVj`&/5&d&V\\`&/5

\ZZ`&/5

0-&M'+4"(,-&*^^^ Consists of

n

n

n

w

w

:!&V``7&:!&6%)7&:!&:P=

LII&3)56"3,7&3)56%$##(/A

K#)+",)%&Z`&'=

P(-$%:)38&M)6,()/"+N 

W)'4+",()/&I9=&:!>W)'&

M)6,()/"+N

Zk]&/5&d&cV]&/5

a``&/5&d&V\``&/5

V\a`&/5&d&V]``&/5

Zk]&/5&d&cV]&/5

a``&/5&d&V\``&/5

V\a`&/5&d&V]``&/5

ac`&/5&d&V\``&/5

V\a`&/5&d&V]``&/5

0-&M'+4"(,-&*^f Consists of

n

n

w

w

:!&V``7&:!&6%)7&:!&:P=

K#)+",)%&a`&'=

P(-$%:)38&M)6,()/"+N 

W)'4+",()/&I9=&:!>W)'&

M)6,()/"+N

c`]&/5&d&c`f&/5

ac`&/5&d&k``&/5

V]V]&/5&d&V]f]&/5

c`]&/5&d&c`f&/5

ac`&/5&d&k``&/5

V]V]&/5&d&V]f]&/5

ac`&/5&d&k``&/5

lI+$"#$&3.$38&#,)38&+(#,&2)%&'()'$&"0"(+"-(+(,1?

@,:$5K.4$P+$&;I*#$43,-&3*.-4*&-&K(+&,&'*"??%,;"(,-&3

:!&V``;G7&:!&6%);GO&BF$'>2%$D4$/31&+"#$%&d&/)&6($H)&"3,4",)%7&/)&[3"/&9)/,%)+?

Sample applications for DL/R lasers:

n&K/,$%2$%)5$,%1

n&C)+)A%"6.1

n&G"5"/&#6$3,%)#3)61

J,.$%&34#,)5&3)/BA4%",()/#&"%$&"0"(+"-+$&)/&%$D4$#,?
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G?$;,M;"(,-&3*12*G$4,$3

C#",%"9%$*3("&5"45*6"#$%$&'()3*-.*12*NUUB*12*?4-*"&5*12*1@E=

>)$*',#$&*3?$;,M;"(,-&3*"4$*-9(",&$5*6,()*>aA>^0C*;-&(4-%*+&,(3*100*NNUB*1>0*NNUB*"&5*G0*NNU*,&*()$*4";<*3I3($H*GbG*10*NNU=*C;(+"%*

5"("*3(4-&'%I*5$?$&53*-&*()$*;)-3$&*%"3$4*5,-5$=*>aA>^0C*-..$43*.+%%*"33,3("&;$*,&*M&5,&'*()$*9$3(*%"3$4*5,-5$*.-4*I-+4*"??%,;"(,-&=

Y-6*(-*;)--3$*I-+4*12*;-&M'+4"(,-&

V?&[$+$3,&#4(,"-+$&+"#$%&'()'$&MPI7&LG7&:P=&d&

6+$"#$&#$$&6"A$#&V\dVcN?&9.$38&'()'$&

"0"(+"-(+(,1&0("&,.$&"66%)6%(",$&(/,$%/$,&

#,)38&+(#,&M***?+"#$%>'()'$#?3)5N?& 

P)%&:!&6%)&6+$"#$&%$2$%&,)&6"A$&Va?&

K/D4(%$&'(%$3,+1&*(,.&@JI@K9L&2)%&"++& 

),.$%&*"0$+$/A,.#?

\?&[$+$3,&)/$&)2&,.$&#,"/'"%'&3)/&BA4%",()/#&

2%)5&6"A$&\\7&)%&(/D4(%$&"-)4,&1)4%&

34#,)5&3)/BA4%",()/?

Z?&9)/,"3,&1)4%&+)3"+&@JI@K9L&'(#,%(-4,)%&

2)%&"/&(/'(0('4"+(H$'&D4),",()/?

G?$;,M;"(,-&3*

Laser DL 100 DL pro DL 100 / pro design 12*1@E*

9$/,$%&*"0$+$/A,.#&
Zj`&??&cff&/5l

aZ\&??&Vjj`&/5l

jf`7&f]`7&kc`7& 

V`c`&/5

Zj`&??&cff&/5l

aZ\&??&Vjj`&/5l

ac`7&aa`7&ak`&/5

ja`&>&\ff`&/5

@16(3"+&6)*$%&%"/A$& Z&??&Z``&5S& W"F?&]`&??&f`&5S& Z&??&Z``&5S \&??&Vc`&5S&

@16(3"+&3)"%#$&,4/(/A&%"/A$ \&??&Vc`&/5 ≥&Z`&/5 \&??&Vc`&/5 \&??&a&/5

@16(3"+&5)'$>.)6&2%$$&

,4/(/A&%"/A$
≥&\`&XCH Z`&??&]`&XCH \`&??&]`&XCH V```&XCH

@16(3"+&+(/$*(',.& 

M]&^#&(/,$A%",()/&,(5$N
`?V&??&V&WCH V``&8CH `?V&??&V&WCH V&??&c&WCH

@16(3"+&)4,64,& 

-$"5&3."%"3,$%(#,(3#&
Z&55&F&V&557&V&55&F&V&55&*(,.&LII&9

=$"5&.$(A.,& ]Z?k&x&`?]&55& ]`&x&`?Z&M]f&x&`?Z&55&*(,.&$F6"/'(/A&LII&vN ]Z?k&x&`?]&55

@16(3"+&6)+"%(H",()/& !(/$"%7&"66%)F?&V``OV&

P(-$%&3)46+(/A&$2B3($/31llO&

5(/?&M,16?N&
]]&Ma]N&u

P(-$%&3)46+(/A&$2B3($/31& 

*(,.&LIIllO&5(/?&M,16?N&
a]&Mj]N&u

@16(3"+&+)/A>,$%5&'%(2,&*(,.&

"5-($/,&,$56$%",4%$
c``&WCH ; r mm&V``&WCH ; r m&V``&WCH ; r m&V``&WCH ; r

9)/,%)+&$+$3,%)/(3# [p[&:9&VV`

E/0(%)/5$/,&,$56$%",4%$&

M)6$%",(/AN&
V]&??&Z`&y9

E/0(%)/5$/,&,$56$%",4%$&

M,%"/#6)%,N&
`&??&c`&y9

C45('(,1& e)/&3)/'$/#(/A

J6$%",(/A&0)+,"A$& V``&??&V\`&<&;&\\`&??&\c`&<&L97&]`&??&a`&CH&M"4,)&'$,$3,N

I)*$%&3)/#456,()/& ,16?&m&V``&S&5"F?&Z``&S

[(H$&.$"'&M!&F&S&F&CN& \\f&F&f`&F&jk?c&55Z \c`&F&k`&F&k`&55Z \c`&F&k`&F&k`&55Z \\f&F&f`&F&jk?c&55Z 

[(H$&$+$3,%)/(3#&M!&F&S&F&CN Zf]&F&ca]&F&Vcf&55Z Zf]&F&ca]&F&Vcf&55Z Zf]&F&ca]&F&Vcf&55Z Zf]&F&ca]&F&Vcf&55Z

l[6$3,%"+&3)0$%"A$&*(,.&A"6#?llS(,.&@JI@K9LR#&P(-$%:)38O&>V]&u&2)%&m&cj`&/57&$2B3($/31&0"%($#&*.$/&,4/(/A&*('$+1?&



E%+$L-5$
C(A.&I)*$%&"/'&9).$%$/3$&",&=+4$;<()+$,&S"0$+$/A,.#

Q$6*3("&5"453*.-4*,&($4.$4-H$(4I*"&5*)-%-'4"?)I

@.$&=+4$W)'$& +"#$%&#$,#&/$*&%$3)%'#&",&-+4$>0()+$,&*"0$+$/A,.#O& K,& (#& ,.$&B%#,& +"#$%&

,.",&4/(,$#&.(A.&6)*$%7&.(A.&3).$%$/3$&"/'&#46$%()%&5)'$&#,"-(+(,1&(/&"&3)56"3,&"/'&

%4AA$'&'$#(A/?&=+4$W)'$&(#&-"#$'&)/&6%)6%($,"%1&,$3./)+)A17&'$0$+)6$'&-1&@JI@K9L&

2)%&'$5"/'(/A&5$"#4%$5$/,&,"#8#&(/&-),.&#3($/,(B3&%$#$"%3.&"/'&(/'4#,%("+&"66+(3",()/#?&

L0"(+"-+$&*"0$+$/A,.#&"%$&c`]&/57&cc]&/5&"/'&cff&/5?&JEW&#)+4,()/#&"%$&6%)0('$'&

46)/&%$D4$#,?

@)>'",$7& (/,$%2$%)5$,%1&"/'&.)+)A%"6.1& (/& ,.$&-+4$>0()+$,&#6$3,%"+& %"/A$&*$%$&-)4/'&

,)&'$"+&*(,.&-4+817&6)*$%&3)/#45(/A&A"#& ()/& +"#$%#?& K/,$/#$&-+4$& +"#$%&'()'$#&."0$&

-$$/&"0"(+"-+$&-4,&,.$(%&3).$%$/3$&+$/A,.&*"#&%$#,%(3,$'&,)&"&2$*&5(++(5$,$%#&",&5)#,?&

9)/0$/,()/"+&A%",(/A>#,"-(+(H$'&+"#$%#7&)/&,.$&),.$%&."/'7&6%)0('$'&"&#6$3,%"++1&/"%%)*&

$5(##()/&+(/$7&-4,&,.$(%&#(/A+$>2%$D4$/31&)4,64,&6)*$%&*"#&+(5(,$'&,)&-$+)*&V]&5S?

E%+$L-5$gY,')*?-6$4*"(*"*3,&'%$*.4$P+$&;I

@.$&=+4$W)'$& +"#$%&'$+(0$%#&]`&5S&s&c`]&/57&"/'&46&,)&Z`&5S&s&cff&/5?&@.$&

#6$3,%"+& +(/$& *(',.& (#& -$+)*& ,."/& ]& WCH7& "& 3).$%$/3$& +$/A,.& A%$",$%& ,."/& \]& 5& (#&
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