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* Major rework of the ebeam calibration interface and workflow, to
improve the overview of input data and results.
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Save Simulate E-Beam Calibration Store Export
° Navigator Calibration
a d C O a r I O f V . ae e
I I I I I | I % Global 3D-PSF Archive Input Data
Local 30-PSF Archive B D Plot incl. Bias ~ | Nominal Dose || Show  Legend
Global 20-PSF Archive PSF parameter for calibration @ 100 nm, 50%
;:"' 1'7':5; Archive (® Use PSF from archive Base Dose = 100 nm, 33 %
aterial Archive - 5
S B Project- TracerProjecttrepr 20-PSF; | Substrate. Gads Thickness. 701 | ifchmess Globel Archive.. P | ey ) & 100 e, 2556
e MMA450k1 minno02 (O Use analytical PSF 1 M 100 nm, 17 %
Beta [nm}: 18 5 Eta: s 4 %] 100nm, 9%
M 100 nm, 0 %
Gamma [nm]: S Ne O 140 < -
Optimal contrast [%}: 1005 / 0|2 : Uniform clearing [%]
Calibrated model ] %
v Resist Contrast: 250 | 3 . 120 T
E
Thickness [nm: 20/ 2 £ 1
- a , "
Threshold | DO[uC/em*2: 3 o 1
[[] Use additional mid range fit term i
Data Properties 100 -
@ Proximity Effect Correction applied (O No Proximity Effect Correction applied R
Data 1
A 8 c D Add Dose 1
1 80— x -
1 Target CD fnm] 100 00 100 10 | e
2 Density [%]  50.000 33300 25.000 16.7( T T T T T T T T T T T T T T T
3 Dose [uC/em”2] Mea. (D [nm] Mea. (D [am] Mea.CD [nm] Me: Remove 400 500 600 700
4 700 0 148 140 nz Nominal Dose [uC/cm*2]
5 650 0 135 126 115 Import... (3) Piot Settings ‘
6 600 138 2 120 113 | [Ets
7 550 125 116 15 110 Run Calibration ‘
8 500 13 106 106 104
= = 2
A 0 o i L i _ S Cpcecat Cov. [%] Lateral Bias [am] Applied Bias [am] Blur Latitude [%] Dose Latitude [%]
10 400 80 &7 88 93 Base Dose [uC/em*2): 579.55 | < %]
5 S S A F o — 0 0 6 na n/a
Process Blur [nm]: % B9 9 2 8 n n/a
- 17 5 n n/a n/a
25 n 17 n/a n/a
2 33 17 23 n n/a
Constant Bias [nm}: 3 = » ) 35 wa n/a
Overdose: 1.00
Max. Fit Density [%]: 100]/5
Fit RMS Deviation [nm}: 18.14
: % (O) Detailed Resuit Table

Project File: TracerProject.trcprj *
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* The input data

Dose - CD

Input Data - - -
CD Plot incl. Bias ~ | |Mominal Dose ~|| Show Legend

o and calibration

—— 200 nm, 33 %
—— 200 nm, 25 %

o result are

shown side by

PSF parameter for calibration

(®) Use PSF from archive Base Dose

2D-PSF: | Substrate_InP_Thickness_T000| | Local Archive... Global Archive... |

() Use analytical PSF
Beta [nm]:

Gamma [nm]: : Mu:

HRRAEERRA

Optimal contrast [%]: 50 | ! | : : Uniform clearing [%2]

0
Calibrated model S I d
From CC... Resist Contrast: = e []
Thickness [nm]: 200 |=

Resist-positive D’D[uQ’cm"\?_]::

[] Use additional mid range fit term
Fit mix factor

Data Properties

(®) Proximity Effect Correction applied (O No Proximity Effect Correction applied

Data Mominal Dose [uC/lcm®2]
() Plot Settings

‘B‘C‘D‘E‘F‘(AddDose
200 200 200 200 200

Add Dataset Run Calibration

33300 (25000 16000 |9.000

Mea.CD Mea.CD Mea.CD Mea. CD Remove Optimize? . . .
i i Renl Renl Lateral Bias [nm] ‘ Applied Bias [nm] ‘ Blur Latitude [%]

Base Dose [uC/cm™2]:

3251 (2835 2546 (2347 Import..

m7 7.5 251.8 2309 Process Blur [nm]: :
Export...

2831 (2608 (2465 2289 Additional Mid Range [nr]:

2671|2508 2394 |226.1

564 2422 2351

246.2 2345 2326 2199 Constant Bias [nm]:

Idid Range Wieight:

2348 227.2 228.7 217.9 Optimal Contrast [%] / Uniform Clearing [%]
2259 2224 2228 2164

215 2164 2164 2128
0 0 208.7 208.4 Mazx. Fit Density [%]:
0 0 0 0 Fit RMS Deviation [nm]:

Overdose:

(®) Detailed Result Table
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Input Data

PSF parameter for calibration

(®) Use PSF from archive

2D-PSF: | Substrate_InP_Thickness_7000| | Local Archive.

() Use analytical PSF

Beta [nm]:

Gamma [nm]:

= Global Archive...

Optimal contrast [3&]: 50

Calibrated model

From CC... Resist Contrast: =
iknes o :
Resist-positive  ~ DO [uC/cm™2]:

[] Use additional mid range fit term
Fit mix factor

Data Properties

2+ Uniform clearing [%]

(®) Proximity Effect Correction applied (O No Proximity Effect Correction applied

A ‘ B ‘ C ‘ D ‘ E ‘ [F ‘ ¢ Add Dose

Target CD 200 200 200 200
Density [%] 50.000 33300 |25.000 |16.000

Dose Mea.CD Mea.CD Mea.CD Mea. CD
[uC/cm”2]  [nm] [nm] [nm] [nm]

1050 0 325.1 2835 2546
930 0 0.7 2715 2518
910 2831 260.9 246.5
240 267.1 250.8 2394
770 2564 2422 2351
700 246.2 2345 2326
630 2348 227.2 2297
560 2259 2224 2228
480 215 2164 216.4
420 0 0 208.7
0 0 0 0

200 200
9.000

Mea. CD Remove
[nm]

2347 Import...
2309
2289
226.1
224
2199
2179
216.4
2128
208.4
0

Add Dataset

Export...

E-Beam Process Calibration

/ PSF parameters

Experimental data: CD
measurements for varied
doses and pattern densities
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Input Data

PSF parameter for calibration
(®) Use PSF from archive
2D-PSF: | Substrate_InP_Thickness_7000( | Local Archive... Global Archive...

(C) Use analytical PSF

Beta [nm]: 8313 | = Eta: 1292
Gamma [nm]: 0 : Mu:
Optimal contrast [%]: 30 | : ! | 30 : : Uniferm clearing [%]

Calibrated model

From CC...

A B C D E F C Add Dose
1 Target CD 200 200 200 200 200 200 Add Dataset
2 Density [3%] 50.000 33.300 |25.000 | 16.000 |9.000 0.000

E-Beam Process Calibration

* During model definition,

* both positive and negative resists
are supported.

* the mid-range term can be
activated for a better fit when the
mid-range effect is non-negligible.

* The selection in data properties
allows

e calibrations on measurements
made on exposure data with or
without PEC.
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CD Plat incl. Bias

Dose - COY
[ ] [ ]
CD Plot incl. Bias ~ | Meminal Dose || Show Legend [ )
Base Dose I I
— 200 nm, 50 %
| L L 1
1 Base Dose —— 200 nm, 33 %
- . —mma the arrow, the
i 200 nm, 16 % ]
B 200 nm, 9% .
detailed result are
] 200 nm, 100 %
£ ‘ h
K= J
s SNOWnN
@] . T °
250 =
J o 8
] 3 /(—/J -
_ //\,-;////
200 444 |
' ' ' ' [1075.93 Nominal Dese [uC/cm*2], 224.523 CD [nm] |
400 I‘ T
I T T T I T T T I T T T I T
400 600 800 1000
—_ MNominal Dose [uC/cm*2]
Run Calibration @ .
Plot Settings
Base Dose [uC/em”2]: Run Calibration
Process Blur [nm]:
Bdditional Mid Range [nm]: (&) Detailed Result Table
Iid Fange YWeight: A
Censtant Bias [nm]: 240 2889 267.1 250.8 (460.957)
Optimal Contrast [%] / Uniform Clearing [%] | 13 T 2733 2364 242.2 (389.131)
700 253 246.2 2345 (331.849)
Overdose: [ 630 2386 234.8 2772 2769
Max. Fit Density [%]: 360 2256 2259 2224 . 245.2
Fit RMS Deviation [nm]: 5.43 490 2143 213 2164 2198

420 (194.073) (197.936) (199.05) (176.108)
CD{D) RMS Error [nm] 7.55 5.07 3.92 718

Coverage [%] 50 3 a7
Lateral Bias [nm] 0 2 14
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Calibration
Dose- CD Process Window Dose Blur Latitude vs Bias
Input Data < . . .
CD Plot incl. Bias ~ | Mominal Dose w
PSF parameter for calibration
(®) Use PSF from archive Base Dose
2D-P5F: | Substrate_InP_Thickness_7000|  Local Archive... Global Archive... | | . .
350 -
() Use analytical PSF
Beta [nm]: 8318 | © Eta 129 |2
Gamma [Am]: 0 Mus 0.00 : 200 |
E
Optimal contrast [%]: 50 | : ! | 50 : : Uniferm clearing [%] =
(]
O
Calibrated model 250 r
From CC... Resist Contrast: 3.50 | =
Thickness [nm]: 200 : 200 |

—
Resist-positive  ~ | DO [uC/em™2]: 400,00 | =

? 400 600 800 1000
Use additional mid range fit term
Fit mix factor

' Only the checked

(®) Proximity Effect Correction applied (C) No Proximity Effect Correction applied Run Calibration

Nominal Dose [uC/cm*2

—

Det Optimize? Pardam etfers are
A B C D E F ~ EEE=— Base Dose [uC/cm™2]: 511.56 = . .
Process Blur [nm]: =
Targ-etCD 200 200 200 200 200 bl e O p I m | Ze
2 Density [%] 50.000 33300 (25000 |16.000  9.000 0. Additional Mid Range [nm]: 175,301 | = y
3 Dose Mea.CD Mea.CD Mea.CD Mea.CD Mea.CD N Remove . . -
uC/em”2]  [nml [nm] =] T ] Mid Range Weight: 0.02 | =
4 1050 0 325.1 2835  |2546 2347 |% Import... Constant Bias [nm]: =
5 980 0 3017 2715 2518 2309 2 i ) . = =
Export... Optimal Contrast [%] / Uniform Clearing [%] | 30 |25 30 (=
6 910 335.1 283.1 2608 2465 2289 2 P F 2 -
7 840 2989 2671 2508 2384 2281 2 Overdose: 100
8 770 2735 (2364 (2422 (2351 224 > Max. Fit Density [3: 100 |2
9 700 253 2462 2345 2326 2188 2 : . ,
an £an a0 a4 n AT T 1T _|_V Fit RMSDWIatIDn[nm]I 18
£ >

@ Detailed Result Table

Project File: Project_test.trcpr ™
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Dose- CD' Process Window Dose Blur Latitude vs Bias

o * The maximum correction density
for fitting can now be set using
an additional input field.
E * This allows an improved calibration
- for sparse layouts
200 7 o gl T

(%) Detailed Result Table
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Ed TRACER
File Edit WView Help

Mew Simulation...
Mew eBeamn Calibrat]

Mew Laser Calibratio

Mew Project
Open Project...
Close Project
Save Project
Save Project As...

Add Analytic 20-P5H
Import 20-P5F...
Import 30-P5F...
Export P5F...

Recent Projects

Exit

3D PSF Archive Directory

Local: |h|ichucumentsx.Gen|5ysxTHACERx3D.Archi~.re|

Global: |C:\U5er5\F‘uI::|Iic

EDDcuments\.GenlSys\TRACER‘|

2D PSF Archive Directory

Local: | ChUsersh Public

"-Du::cumentsi.GenIS}rsiTRACER‘|

Global: | Ch\Users\Public

Material Archive Directory

YDocumentsh.GenlSys\TRACERY| | .,

Y Darnimmentel ﬂ.:-nl’ixr:".mﬂf_l:ﬁ"l

‘Global and Local PSF Archive

TRACER now supports storing PSFs to both
Local or Global archives, for both 2D and 3D
PSFs. When storing to an archive, the user is
asked which archive should be used.

The archive locations must be matched to
those used by BEAMER, so that PSFs stored in
archives are available in BEAMER’s modules.

Global: |C:\U5er5\F‘uI::|I'r

Laser Calibration Archiv

Local: ||

i

0K

Ed TRaCER
File Edit View Help

(ol PSF =

* |f the archive locations are defined using the
program’s Properties dialog, the locations for 3D

e == and 2D PSF Local and Global archives must be

Global: | C\Users\Publ| "EEEEEEE

=
™ Global 3D-PSF Archive

| Local 30-P5F Archive

| Global 2D-P5F Archive

| Local 20-PSF Archive
4 il

o Y Global Laser Calibration Archive
gk Project - Project_test.trcpr

—— Ebeam calibration

defined as shown at |eft.

* |f the archive locations are defined using system
Environment Variables, these will need to
updated; see the release notes for further details.
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Thank You!

BEAMER TRACER

support@genisys-gmbh.com

VIEWER

Headquarters

GenlISys GmbH

Eschenstr. 66

D-82024 Taufkirchen (Munich)
GERMANY

+49-(0)89-3309197-60

+49-(0)89-3309197-61
P< info@genisys-gmbh.com

USA Office

GenlSys Inc.

P.O. Box 410956

San Francisco, CA
94141-0956

USA

+1 (408) 353-3951

D4 usa@genisys-gmbh.com

Japan / Asia Pacific Office

GenlSys K.K.

German Industry Park
1-18-2 Hakusan Midori-ku
Yokohama 226-0006
JAPAN

+81 (0)45-530-3306

+81 (0)45-532-6933
P4 apsales@genisys-gmbh.com
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