Dose tests on 170 nm of CSAR-6200.09 on SiN-membranes with 10 nm Cr and 5 nm Au

An array of 16 squares is drawn on the membrane, all with
different doses, set to vary between 110 uC/cm2 to 150
HC/cm?®. This as to determine the clearing dose of the
resist. Doses are as follows, from bottom left to top right;

Nr 1: Dose: 110 pC/cm?

Nr 2: Dose: 112.7 pC/cm?
Nr 3: Dose: 115.3 pC/cm?
Nr 4: Dose: 118 uC/cm?

Nr 5: Dose: 120.7 pC/cm?
Nr 6: Dose: 123.3 pC/cm?
Nr 7: Dose: 126 pC/cm?

Nr 8: Dose: 128.7 uC/cm?’
Nr 9: Dose: 131.3 pC/cm?
Nr 10: Dose: 134 pC/cm?
Nr 11: Dose: 136.7 pC/cm’
Nr 12: Dose: 139.3 pC/cm?
Nr 13: Dose: 142 pC/cm?
Nr 14: Dose: 144.7 uC/cm?
Nr 15: Dose: 147.3 pC/cm’
Nr 16: Dose: 150 pC/cm?

Settings for writing:
E-beam: Raith Voyager 50 kV
Apperture: LC30

WD HY mag || tilt curr det | mode —_ 50 ym =— Curre.nt:.95 PA
5.1 mm |1000kV| 400x |40 °|0.54 nA|ETD|Custom| Applied Physics - KTH Stepsize: 10/10 nm
Tests carried out by Hanna Ohlin and Thomas Frisk Samples have after exposure been cleaned with an
in August-September 2019 0,-plasma for 15 sec (50W, 10 sccm).




Resist residues: blurry 'blobs’

b 112.7 uC/em? Voids in Au layer: sharp edged black 'wells'
ose .7 uC/cm

WD HV mag || tilt curr det | mode — 10 ym —— HY mag E| | ti curr
50mm |[10.00 kV| 2500 x |40 °|0.54 nA | TLD | Custom | Applied Physics - KTH 10.00 kV| 74 983 x| 40 ° | 0.54 nA

For a dose of 112.7 uC/cm?, dose factor 1.02, there is no full clearing of the underlying resist.




Dose 115.3 pC/cm?2

‘ WD ‘ Hv ‘mag || tit ‘ curr ‘det‘ mode — 10 pm —— - Hy mag tilt | ourr | det i -
50mm |[10.00 kV| 2500x |40 °|0.54 nA| TLD | Custom| Applied Physics - KTH 50mm |10.00kV|75000x%| 40 ° | 0.54 nA | TLD Applied Physics - KTH

For a dose of 115.3 pC/cm?, dose factor 1.05, there is no full clearing of the underlying resist.




Dose 118 pC/cm?2

‘ WD ‘ HV ‘mag /|| tilt ‘ curr ‘det‘ mode — 10 ym ——
5.0 mm [10.00 kV| 2500 x | 40 ° | 0.54 nA | TLD | Custom| Applied Physics - KTH

T - \ - o Ay o _ .
WD ‘ HY ‘ mag @ | tilt ‘ curr ‘ det 500 nm
50mm |10.00kV|75000x |40 °|0.54 nA |TLD Applied Physics - KTH

For a dose of 118 puC/cm?, dose factor 1.07, there is no full clearing of the underlying
resist. We can however see a clear tendency to clearing of resist.




Dose 120.7 pC/cm?2

“ 7 nﬁag H tilt curr
50mm |10.00kV |17 500 x| 40 °|0.54 nA|TLD Applied Physics - KTH

WD HV mag B | tilt curr det | mode
S0mm 1000 kY| 2500x |40 °|0.54 nA|TLD | Custom| Applied Physics - KTH

For a dose of 102.7 pC/cm?, dose factor 1.1, there is no full clearing of the underlying resist.




Dose 123.3 nC/cmz2

WD

ma ‘ curr | det
50mm |10.00kV |17 500 x |40 °|0.54 nA | TLD Applied Physics - KTH

HV mag H| tilt curr ‘ det | mode
TLD | Custom| Applied Physics - KTH

5.0 mm ‘10.00 kV]| 2500x |40 °|0.54 nA

For a dose of 123.3 uC/cm?, dose factor 1.12, there is no full clearing of the underlying
resist. The amount of remaining resist is however trending towards the more scarce side.




Dose 126 nC/cm?2

‘ mag B | tilt | curr | det | mode —— 10 pym—— y - HY | mag @ | tilt | curr | det —
5. 0 mm |10.00 kV| 2500 x |40 * |0.54 nA | TLD | Custom | Applied Physics - KTH &5 10.00 kY |39 992 x | 40 | 0.54 nA | TLD Applied Physics - KTH

For a dose of 126 uC/cm?, dose factor 1.15, there is no full clearing of the underlying
resist. The remaining resist is however only present in modest amounts.




Dose 128.7 pC/cm?2

e '
- &

b Ts S g rar : - Lop e Sty e s s e . 75
WD HV mag || tilt curr | det | mode — 10 ym —— HV mag | | tilt ‘ curr
5.0 mm |[10.00 kV| 23500 x | 40 ° |0.54 nA | TLD | Custom | Applied Physics - KTH 10.00 kV| 50000 x| 40 ° | 0.54 nA | TLD Applied Physics - KTH

For a dose of 128.7 pC/cm?, dose factor 1.17, the resist is almost clear. Only
faint tendencies of resist seems to remain, hence we are nearing a clearing dose.




Dose 131.3 pnC/cm?2

WD ‘ Hv ‘magEEl tilt‘ curr ‘det

WD HY mag B | tilt curr det | mode — 10 pm ——
50mm |10.00 kV| 2500x | 40 ° | 0.54 nA | TLD | Custom | Applied Physics - KTH

O mm [10.00 kV |74 958 x| 40 ° [ 0.54 nA | TLD Applied Physics - KTH

For a dose of 131.3 pC/cm?, dose factor 1.19, seemingly no resist remain. We might
assume that clearing dose has been reached at this point.




Dose 134 pC/cm?2

mag M | tilt curr
50 000 x| 40 °| 0.54 nA

wD HY mag || tilt curr det | mode — 10 ym ——
5.0 mm |10.00 kV| 2 500 x ’10.54 nA | TLD | Custom | Applied Physics - KTH

mm | 10.00 kV

For a dose of 134 puC/cm?, dose factor 1.22, the resist has been cleared. We are past
clearing dose.
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