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Multi-focus DOE design and optimization
Using DOE, we can design lens with mult iple focal points: different focus posit ions for
different diffraction orders.

This Application Note demonstrates how to design and optimize a mult i-focus DOE lens 
using the mult i-configuration sett ing in SYNOPSYS™.  

I f  yo u  have  a  va l id  Custo mer  S er v i ce  Co ntract  w i th  us ,  and yo u want  to  o bta in  a  co py  o f  the  macro  and lens  f i l es  
d i s cus s ed in  th i s  do cument ,  p leas e  s end an  emai l  to  o f f ice@os dopt i cs .com,  w i th  yo ur  key  number  inc luded in  the  
emai l  s ubject  l ine .  
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Initial Structure
File: DOE_ACON1_1.RLE

This is the init ial lens and we wil l  
f irst put i t  in configuration 1 
(ACON 1). Surface 1 is set up with 
USS 25 DOE with diffraction order 
-1.
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ACON COPY
Click ACON copy to copy the lens to 
configurations 2 and 3 (ACON 2 and 
ACON 3).
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Change the DOE diffraction order to 0 in configuration 2 (ACON 2) and 1 in configuration 
3 (ACON 3) 
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Optimization macro
File: DOE_MULT_OP.MAC

In this example, we want the back
focal of order -1 (ACON 1) to be
about 70mm, order 0 (ACON 2) about 
100mm and order 1 (ACON 3) about 
160mm

We wil l  set up an optimization macro 
as shown to the right to design and 
optimize the DOE lens from its init ial 
structure.

Make sure you switch back to 
configuration 1 before running this 
macro. I t 's important!
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The declaration, ACON 2 and 3 
PICKUPS PCV at the top of the macro, 
keeps the curvature and DOE 
coefficients of surfaces 1 and 2 of the 
DOE lens remain the same in all three 
configurations

In the PANT section (optimization 
variables), DOE coefficients of surface 1 
and radius of surface 2 are used as 
variables (while maintaining the same 
values for all the 3 configurations) 

the back focus (TH of surface 2) 
of the three configurations 
(ACON 1, 2, 3) can vary 
individually

In AANT (merit functions), add 
imaging quality targets and BACK 
targets to each of the three 
configurations (ACON 1, 2, 3)



Optimization results
After optimization, different focal 
lengths are successfully achieved 
for the three different configurations. 
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Configuration 1
Order -1

Configuration 2
Order 0

Configuration 3
Order 1



File: DOE_ACON1.RLE 
DOE_ACON2.RLE 
DOE_ACON3.RLE

The three DOE lenses differ only in 
ORDER and BACK. Other 
parameters are exactly the same
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