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M Calibraticn
Data
Mame: | test | Preconditions for the TRACER Calibration include:
1. An analytic P5F or a PSF from the archive
2. A Dose vs, Density table obtained by expesing and evaluating a PEC corrected density
varying pattern, obtainable from GenlSys.
3. Resist contrast value,
Description:

PSF parameter for calibration
() Use analytical PSF

Beta [nm]: 6918 | = Efa: 0.77 =

Gamma [nm]: 0= Nu 0.00 | =

(®) Use PSF from archive

2D-PSE: | Substrate_Si_Thickness_700000_Energy_30_Layers_ Resist_PMMA 200 nm_Z-Position_0.09_Electrons_2000000_Alpha_0_Beta_0_Eta_0_Gammal_0_P Archive...

Optirmal contrast [%]: | 100

= | D| 2 Uniform clearing [%]

Calibrated model

Resist-negative

Resist contrast: 2.50 | = Thickness [nm]:

200 | = DO [uC/cm*2]: 500.00 |= | From CC...

Threshold
Resist-positive

Resist-negative

Data Properties

(®) Proximity Effect Correction applied () Mo Proximity Effect Correction applied

A B C D E F * | AddDose
1 Target CD [nm] 300 300 300 300 300 Add Dataset
2 Nensite [9%1 (.nnn 25.000 50.000 72.000 100,000

Negative Resist Process Calibration

* The E-Beam process
calibration now supports
the calibration of
negative resists.

 Calibration is available for
both positive and
negative resists.

/ What's New TRACER 2.9



L
&~ Genldys Mid-range Contribution in Process Calibration

Calibration

Base Dose, Blur and Bias MName: | test |

Dose-CD  Process Window  Dese Blur Latitude vs Bias

s - *|n E-Beam process

— 200 nm, 50 %
200 nm, 33 %

— om s L calibration, the mid-range
_ | - as well as its weight is

: now available to be either

| manually fixed or

- optimized for a later refit.

| | * The calibration accuracy is
e enhanced for process with

@Plotsett' ‘ Nominal Dose [uC/cm*2] a non_negllglble mld_
Beta equivalent [nm]: 8318 Eta equivalent: 1.203 ran ge effe Ct .

200 nm, 9%
200 nm, 0 %
200 nrm, 100 %

B EEEEEE

300 —

CD [nm]

250

Base dose [uC/em*2]: 50540 Optimize ~ Cov. [%] | Lateral Bias [nm] | Applied Bias [nm] | Blur Latitude [%] | Dose Latitude [%
Process blur [nm]: = ptimize 1 -2 10 100
Additional mid range [nm]: 9 0 12 100
Dotimize 16 1 13 100
Mid range weight: e 25 3 15 100
T . S 3 5 17 100
50 9 20 100
Optimal contrast [%a] / Uniform clearing [%] = = Refit g7 16 28 100
Overdos 1.00 |2 a
Fit RMS deviation [nm]: 5.01
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B
GenISys Calibration for Data without PEC

M Calibration X

Data

Name [ Test | |Preconditions for the TRACER Calibration include: ¢ T h e E - B e a m p ro C e S S

1. An analytic PSF or a PSF from the archive
2. A Dose vs. Density table obtained by expesing and evaluating a PEC corrected density
varying pattern, obtainable from GenlSys.

calibration now also
supports calibrations on
measurements made on

Beta [nm]: B Eta: 0.77

e exposure data without

20-PSE: | Substrate_Si_Thickness_700000_Energy_50_Layers_ Resist_PMMA 200 nm_Z-Position_0.0%_Electrons_2000000_Alpha_0_Beta_0_Eta_0 Gammal_0_P Archive...

= | 0 | : Uniform clearing [3] P E C .
Calibrated model

Threshold w Resist contrast: 250 > Thickness [nm]: 200 T DO [uC/fem*2: 500.00 | = | From CC... ¢ The eXIStI ng exposu re
Jrm———" without PEC can be
imported for calibration.

Description:

[r=}
=
=5}

=

Optimal contrast [%]: | 100

Data Properties
() Proximity Effect Correction applied

A B C D E F -~ Add Dose
1 Target CD [nm] 300 300 300 300 300 Add Dataset
2 Density [%]  0.000 25.000 50,000 75.000 100.000
3 Dose [uC/cm”2] Mea.CD [nm] Mea.CD [nm] Mea. CD [nm] Mea. CD [nm] Mea. CD [nm] e
4 975 283.84 202.81 288,66 0 0
5 1025 296.1 298,91 29777 2963 288.65 Import...
6 107.5 296.6 298.39 299.04 300.72 297.51 Bt
7 1125 303.27 310.23 312,93 315.06 310.85
8 17.5 304.15 310.36 316 321.81 315.76
9 125 302.1 300.88 322,24 323.45 310.62
10 130 308.02 316.52 327.14 31.92 327.62
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" GenSys / Add Electrons to an Existing Simulation

B e - = < e Rjght click on the

File Edit View Help

g N LS. W= existing PSF simulation

Mavigator 30 | d (o d d
- b;.........{\‘IChN:D-PSFArchive Encray. | Denhy e 0 103 reS u t a n A
B ?_D-PS.FArchi\..re Color Logarithmic w 135 ))
) . dm aterial Archiv Racivs [Logarthmic | 0.02000 105 - | o Ct FONS... 1S Uuse d to
; E 4
=@ D Mew Simulation... 2004000 1[}3
| I‘zﬂL £ 10, '
W § oo i add more electrons in
é:::::::::FQ’S o ;‘ °°§§’ i EEEa 0! ' '
ERUIEL omn - o . Monto-Carlo simulation.
nehec ] 10 10 10 o3
Ll adus ol * The PSF accuracy of
Z-Average 2D...
Store to Archive... . . . . .
Remove - % eXIStlﬂg simulation is
Expand All M
Collapse Al - ===z | MNumber of additional electrons e n h a n Ce d by a d d | n g
Properties... :I tethe -
il s E more electrons
¥-Max o i: Ok, Cancel
0.001 ;
0.001 0.0l 0.1 1 10
P N R fum]
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Filtering and Sorting in Archives

Ed TRACER
File Edit Wiew Help

&= PSF = >0 LPSE
Save Simulate E-Bearn Calibraticn Store Export
Mavigator Materials
[ Archive Mormal  Recgists

T 3D-PSF Archive

.. ) 2D-PSF Archive :
‘ ) ] Filter
.......... Ei Material Archive
=--BE3  Project ~
=30  Si_PMMA_100nm_50kV_2000000 2 |AlGaAs 80 |1.072000
2D Layer 0: 0.005 : PMMA Gahs 2310008
oo QI Layer 2: 0,025 : PMMA
W 2D Layer4:0.045: PMMA
=T , oA Aer P
Mavigator 3D-P5SF Archive
Elb Archive
2D-PSF Archive et
b T Material Archive ! Gahs
Elb Prl:leCt 2 Gaks
=30  Si_PMMA_100nm_50kV_2000000 3 |Gahs
- F2p Lajerh.:::s PMMA 4 |Gahs
rgﬂ 025 : PMMA 5 Gaks
2D Layerd: 0.045: BMMA B |Gahs
o @ Layer 6: 0.065: PMMA 7 Gahs
b Fﬂﬂ Layer 9: 0,085 : PMMA a Gads
9 Gaks

295.873500
384.900000

PMMA
PrAML
PrAML
PRAMA
PRAMA
PRAMA
PRAMA
PRAMA
PMAMA

50

3oy - As (DU
Al30 - Ga 20 - A= 100
Gal-As1

2000000 212
2000000 | 403
2000000 216
2000000 406
2000000 3210
2000000 4968
2000000 1338
2000000 2326
2000000 1433

mclrace
mcTrace
mcTrace
mclrace
mclrace
mclrace
mclrace
mclrace

mcTrace

08N
08 M
08 M
08N
19N
19N
19N
190
03 Fe

* In 3D-PSF, 2D-PSF and
Material Archive, a
Filter is available for
quick searching.

* By clicking on the
column name, the
table entries can be
sorted.
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&~ GenISys / Rename Calibrated PSF

Bl TRacEr _ _
e v b S e The calibrated PSF can
= E = be stored in an

E-Beam Calibration Store

Mavigator 20-P5F Archive

T 5 snapc [ Archive, which is
) 3D-PSF Archive

: = P5F Substrate_InP_Thickness_700000_Energy_100_Layers_ Resist_PMMA 200 nm_Z-Position_0J l b | I t h
@ 2D-PSF Archive W tcct - (archived 07 Jan 2021 at 10:50:45) -- Blur: 21.743, Const Biast: 11.275, Contrast: 3.5, dCCessl| e in S
- 1 Material Archive

| o . . 17
= ) Pr|:|_|E|:_'t C | b t T b
EI ....... 3 D Si_PMMA_100nm_50kV 2000000 20-P5F Mo, 44 - archived since 16 Apr 2020 at 13:4%:41 > a I ra I O n a .
. @D Layer 0:0.005: PMMA

R ez 002 P Tag

7D o400 P e * A right-click on
D o005 e s | I selected calibration
| can rename the Tag of
L the PSF for user
sptefom oo I et e [ conveniency.
|
|
|

Resists | PMMA 200 nm

Bearn Energy [keV] | 100

Z-Position | 0.050000

Eta | 0.000000

Gammal [um] | 0.000000 Gammad [urm] | 0.000000 |
Nuel | 0.000000 MNue2 | 0000000 |
Simulator | mcTrace 1.1.0
“ Comment |
Add to Project Edit ... Export ... Delete Repair Index

d What's New TRACER 2.9 7




