Use of dummy surfaces for
distribution of TDC declarations to
achieve selective TDC pick-up in
multi-configuration optimization
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Solution

As explained in the user manual (10.7.2 Alternate Configurations), the PAS command in the ACON PICKUPS module
will pick up all types of asymmetries assigned to the specified surface It means that all the assigned tilt and decenter

parameters (including AT and BT) at the same surface will be picked-up between ACONS.

If one wants to only pickup certain asymmetries at a specific surface
between different ACONs (and leaving the other asymmetries out of the
Pick-up group), one can achieve this by utilizing dummy surfaces
attached to the real surface and distribute the asymmetries over these
surfaces (the real surface and the dummy surfaces) so that the Pickup
assigned to a certain surface will have effect only on the subgroup of
asymmetries assigned to that surface.

For example, in a multi-configuration optimization, for an element with
both alpha and beta tilts (AT and BT) assigned to it, if we only want to
pick-up the AT between different ACONs but keep BT independent
between ACONs, we can add a dummy surface to the front surface of
the element for the BT assignment (instead of assigning both AT and BT
to the same real surface). Then when we construct the ACON pick-up,
we only apply PAS pick-up to the surface where AT is defined and leave
this dummy surface alone.

We use a simple Cooke triplet as an example to demonstrate this
approach in the next few slides.
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The relationship between each alternate configuration and the others
is defined by one or more files of the format :

Multiconfiguration optimization:

ACON [ CLEAR / ENFORCE |
ACON NB
ACON NE NULL

ACON NB PICKUPS
SNA (PCV ) ShIM [ ACONF |

PTH

E'A*JS Commands to be

BOAD used in the Pickup
module

1 PZDATA 1 [ ACONF ]

1 PACCOM 1 [ ACONF ]

1 POB 1[ACONE ]

[FIShNM {HPT/HPZ THZT THZZ }

[ [BC)JZOOM [ JSS5 JSPS JFROMSURFE 1]
END

NB is the configuration to get the picked-up data (1 to 6), and ACONF
is the configuration whose data are to be picked up (default is

configuration 1).

PAS indicates that the asymmetries (tilts and decenters) are to be picked
up. This will pick up all types of asymmetries: relative, local, and
global.




Example

; ¢ =
.

We will start with a simple Cooke triplet with an 1 degree

AT and an 1 degree BT at the center element. #“*

For this Cooke triplet, we have built it with a dummy surface F#

(surface 3) attached to the center element that consists of \\;”

surface 4 and 5.

As shown in the next 2 slides, the AT is assigned to the Lens file: COOKETRIPLET_1129.RLE

dummy surface (surface 3) and BT to the front surface of

the lens (surface 4).

Surface Type Surface D Radius Thickness Material Index Coating Aperture Type ¥ Semi-Width | X Semi- Width

(Quter/Inner) (Quter/Inner) | (Cuter/lnner)

infinite infinite
31.3536558 5.0533746
216.027573 14.267955

infinite 0

-50.4618906 1.64886955
27.6534557 12.0371771
100.332271 3.18473186
-49.1369385 56.3315283
infinite 0
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First, at the dummy surface (surface 3 with thickness 0), set an AT of 1 degree using the Tilt/Decenter (TDC)
Editor in the Spreadsheet. Then enter 3 for the group size so that this dummy surface, the front, and the back
surfaces of the center elements are in the same TDC group.

(7 SPS -- SYNOPSYS SpreadSheet

woe zH MHY ¢ B2 o 2
Surface Draw I Surface Typesl Thickness I Indlex | Coating I Aperture TilyDecenter
S S r— Relative Tilt/Decenter Option:
riace Fumher . S The RELATIVE tilt and decenter option
If you riged to change to another Tik/Decenter [ Select tit diection allows only one tk diection at a time, but
e remenmber to click at ”f‘.e Mo Tik of [ T Algha (V2 plane) can automatically UNDO the tik and
ecenter’  option to reset it first. e decenter at the surtace beyond the
eta [*-Z plane group.
l = No Tilt ar Decenter ol pvplane]
l " Relative Tilt and Decentsr SRR Enter a group size of 200 or mare to make
 Remote Tit a permanent il
" Group Tik and Decenter Angle in degrees Tilt point offset
" PFickup Relative, Remote, or Group TOC I.I ID
 UNDO Surface
" Global Titt and Decenter R-decenter “r'-decenter Z-decenter Group size
" Local Tilt and Decenter
Jo jo 0 3
 Make concident with another surface
 Mirror Tilt |
:
Surface Type Surface ID Radius Thickness Material Index Coating SpmmeTipe || VSl i Conic Tilt/Decenter
(Outer/Inner) (Outer/Inner) (Outer/Inner)

infinite infinite
31.3536558 5.0533746
216.027573 14.267955

infinite 1]

-50.4618906 1.64886955
27.6534557 120371771

100.332271 3.18473186
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Next, assign a BT of one degree to front surface of the center element (surface 4). Set group size 2 so that the
front and back surfaces are tilted together.

This distribution of AT and BT onto different surface groups allows us to selectively pick up the AT at surface 3

with PAS in the ACON Pickup module, and leave the BT (assigned to surface 4) out of the Pickup and can be
varied independently.

|87 SPS -- SYNOPSYS SpreadSheet
o wH MHY ¢ =2=0 [ 2

SurfaceDraw'SurfaceTypesI Thickness I Inclex | Coating | Aperture Tilt/Decenter

r— Relative Tik/Decenter Dptior:
Surface Mumber: 4

The RELATIVE tilt and decenter optian

If pou need to change to another Tilt/Decenter - Sielect fik direction allows orly one tilt direction at & time. but
option, remember to click at the © N Tikt or ™ Abha Y2 plane] can automatically UMDO the tit and
Decerter’  option to reset it first decenter at the suface beyond the
I ' Beta (%2 plane] I group.
Mo Tik o Decentsr ol o plane)
& Relative Tilt and Decenter anma plane Enter a group size of 200 or more to make

 Remote Tit a permanent bl
" Group Tilt and Decenter
£ Pickup Aelative. Aemate. or Group TOC

Angle in degrees Tilt point offzet

1 1]

€ UNDO Surface I I

(" Glohal Tit and Decenter w-decenter -decenter Z-decenter Group size
" Local Tit and Decenter IU IU IU s

" Make coincident with another surface

€ Wiror Tilt

Surface Type Surface ID Radius Thickness Material Index Coating Aperture Type | Y Semi-Width | X Semi-Width

Conic Tilk/Decenter
(Quter/Inner) (Outer/Inner) (Outer/Inner)

infinite infinite
31.3536558 5.0533746
216.027573 14.267955

infinite 0

-50.4618906 1.64886955
27.6534557 120371771

100.332271 3.18473186
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ACON Pickup

#  ACON pickup_1129.MAC

Launch the lens to ACON 1 and 2

Makes the object data declared in

ACON 1 to be picked up by ACON 2. [— |

Makes all radii, thicknesses and airspaces,and
indices to be picked up from ACON 1 by

F o[ [X| #|a|m| =~ @|F

2 ACON 1

FET CWKETRIPLET_IIEB.RLE
3

“? llacon 2

o FET CWKETRIPLET_IIEB.RLE

— |ACON 2 PICEUPS

—— e E———

= |EO0OM 1 8B 1 |

= IL_EOB 1 1

3 PAS 3

-— | |END

=

&

ACON 2. It means that surfaces 1 through 8
in ACON 2 to be the same as ACON 1 after
the optimization.

For a more detailed description of the pickup directives, see ACON
Pickups in the second half of the User Manual 10.7.2,

Alternate Configurations

©2023 Optical Systems Design, LLC. All rights reserved.

Make the asymmetries at surface 3 (ie, AT at the
dummy surface) of ACON 1 to be picked up by
ACON 2.

Note that the BT at surface 4 is not included in
this Pickup declaration. We will instead declare
it as an independent optimization variable to
ACON 2 in the PANT file of the optimization
macro (see next slide) so that it can change
independently without affecting the BT ACON 1.




ACON optimization

Inform SYNOPSYS to start the
optimization with ACON 1.
Otherwise, SYNOPSYS will start
the optimization with the current
active ACON (which can be
different from ACON 1). It's a
good practice to include this line
at the top of the optimization
macro.

Optimization macro:

ACON OPT_1129.mac

ot X|slajs|ajv|duj=]s|

AT is picked up by ACON 2
because of the PAS declaration in
the previous Pickup macro

BT will only change in ACON 2
because it's not included in any
pick-up declaration

7

PANT

|

VY 0 YP
WLIST ED ALL

This is picked up by ACON 2
because of the POB declaration in
the previous Pickup macro

(WVLIST TH ALL
VLIST GLM ALL

JENITIRE \E
Fa

VY 3 AT 3
END
AANT P
ACON 1
4 |lazc
——|lacc 5 1 1
M  0.250000E+00
—|esr 0.000000
W ||am 0.000000
—— |cnr 0.000000
" ||acon 2
——|aEC
g8 |lacc 5 1 1
—lu  ©0.250000E+00
9 |[es® 0.000000
GHR 0.000000
CHR 0.000000
END
SNAP  10/D2EMP

SYNOPSYS 25 MITL

™~

These are picked up by ACON 2
because of the ZOOM declaration
in the previous Pickup macro

0.100000E+02 & CONWST 1.0 / DIV FHUM
5.000000 4 M 0.000000
3.000000 4 M 0.750000
1.000000 4 M 1.000000

0.100000E+02 & CONST 1.0 / DIV FHNUM
5.000000 4 M 0O.000000
3.000000 4 M 0.750000
1.000000 4 M 1.000000
1.00000
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Optimization result, ACON 1

This is the lens after optimization in ACON 1 (COOKETRIPLET 1129 OPT_ACON1.RLE).
e At surface 3, AT is changed to 0.40663275 from 1.

e At surface 4, BT maintains the same at 1 because it’s not set as an optimization
variable for ACON 1.

ELE
IDo 1
ID1 DSEARCH CASE WAS 0000000000000000000000111 7
1 . 6 FNAME 'CODBETRIPLET 1129 RLE
MERIT 0.582541
B . ssez
WAVL .6562700 .5875600 .4861300
5 APS 1
q%;zfjﬁfgzbh= CLOBAL
UHITS MM
OBE 0.0000000 10.0000000 10.0000000 1.884995256595 o.ol
0 AIR
, A/% 1 RAD 33.5134195633676 TH 5.143467139
T —— — 1 GLM 1.733915275 54701353861
2 RAD 481 5881285232350 TH 11.07758980 AIR
LRl L 3 CV 0.0000000000000 TH 1.00000000 AIR
Sag. ~_£§5 : | . A NECEN 0 _ooogogon 0 _ooogogon 0.00000000 3
. . | 3 AT 0.40663275 0.00000000 3|
4 RAD -51.3531368355459 TH 5.11278597
NSRS aOER 100 REL.FIELD o300 O opsrs 4 CLM 1.725401498 27.924634958
4 DECEN 0.00000000 0.00000000 0.00000000 2
|4 BT 1.00000000 0.00000000 2
5 RAD 33 . 2744217651162 TH 9. 54841155 AIR
& RAD 192 .2083689932883 TH 5.04166883
6 CLM 1.900000000 38.476153846
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Optimization result, ACON 2

This is the lens after optimization in ACON 2 (COOKETRIPLET 1129 OPT_ACON2.RLE).

e At surface 3, AT is changed to 0.40663275 from 1, same as ACON 1 because of the PAS
pick-up.

e At surface 4, BT is changed to 0.57089676 because it's set as an optimization variable
for ACON 2 alone.

RLE
1D 9
. ID1 DSEARCH CASE WAS 0000000000000000000000111 7
1 s FNAME 'COOKETRIPLET 1125 OPT_ACONZ .RLE

MERIT  0.582541
5547-—=§< v csears

WAVL .6562700 .5875600 .4861300

i APS 1

E£1222i155¥:hh= GLOBAL

UNITS M

COBE 0.0000000 10.0000000 10.0000000 2 1.88499525699 0.0000000 O
0 AIR
3 1 RAD 33.5134195633676 TH 5.14346719
3 1 GLM 1.733915275 54701353861
= = — e 2 RAD 481.5881285232390 TH 11.07758980 AIR
0000 1a 3cv 0.0000000000000  TH 1.00000000 AIR
3 NECEN 0. oooooooo 0. ooooooon 0.00000000 3
Sag. ‘—53 s IﬂT 0.40663275 0.00000000 3
4 RAD -51.3531368355459 TH 5.11278597
TRANSVERSE ABER. 1.00E-06 REL. FIELD 0.75000 1.00000 4 GLM 1.725401438 27.324634358
P SYNOPSYS 4 DECEN 0.00000000 0.00000000 0.00000000 2
[4 BT 0.57089676 0.00000000 z |
5 FAD 33.2744217651162 TH 9. 54841155 AIR
& RAD 192 2083689932883 TH 5.04166883
& GLM 1.900000000 38 . 476153846
7 RAD -49.2881072435922 TH 55.74230352 AIR
8 CV 0.0000000000000  TH 0.00000000 AIR
END
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Conclusion

e By distributing the TDC to additional dummy surface(s), we are able to specify AT as a
pickup variable shared between ACON 1 and 2, while BT would be excluded from the
pick-up and only changes for ACON 2.
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