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ma-P 1200G — Positive Greyscale Photoresist Series

Positive Photoresists for Greyscale lithography

Characteristics Applications
Positive tone photoresist series specifically designed for Use of manufactured 3D
T TS the requirements of greyscale lithography. An application patterns in micro-optics,

PP PP PO0000000000000000008 4 in standard binary Iithography Is also possible. MEMS and MOEMS, displays
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XXX ~ Reduced contrast Pattern transfer by
PP PP PP PYYYs ~ Film thickness up to 60 pym and higher " Electroplating
~ 50 - 60 uym depth range of the patterns possible ~ Etching
in greyscale lithography ~ UV moulding

~ Spectral sensitivity 350...450 nm

~ High intensity laser exposure possible without outgassing

~ Aqueous alkaline development, for greyscale lithography
with TMAH based developers, for standard binary lithography
also with metal ion bearing developers

~ Suitable for electroplating

GaZ0ra mag | HV o WD ~ Suitable for dry etch processes e.g. with CHF,, CF,, SF,

Courtesy of Heidelberg Instruments
4:43:18 PM 102 x |15.00KV 2.5 11.4 mm mrt - Grauton Nr. K

Convex and concave lenses and hexagonal ~ Suitable for pattern reflow after standard binary Iithography

pyramids in a honeycomb arrangement

~ 53 pm pattern depth in
~ 58 um thick ma-P 1275G

Exposure with yPG301 at 390 nm

(hexagon diameter = 80um) _
° - Process fIOW at Heidelbberg Instruments
Laser Direct Writing (common method) + etching Exposure through a greyscale mask + etching
Uuv
UV-Laser direct writing (dose variation) \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
| | \ | \ \ \ | \ M W M W WGreyscale mask
v I Y ' LY I " :
111 positive Photoresiet 1117 Positive Photoresist
. Substrate Substrate
6/5:2014 mag o | HV |spot WD il
11:33:21 AM| 640 x [15.00 kV| 2.5 |11.3 mm|50 ° mrt - Grauton Nr. L
As above, detailed view I Resist development l Resist development
Film thickness
Resist ma-P | 1215G | 1225G 1275G
-llm thickness Um 1.5 2.5 9.3 15 30 60
p—— Spin-coating rom | 3000 | 3000 = 3000 1500 500 1000
mag © HV spott WD tilt 30 um
1:54:45 PM |2 407 x 15.00 kV| 2.5 11.4 mm 50 ° mrt - Grauton Nr. D ]
Straight line among greyscale patterns Time - 30 30 30 30 60 4
0.35 3 ; ; 25 : :
ma-P 1200G, unexposed ma-P 1275G, 30 s spin time
030 pF - T ma-P 1200G, exposed 3 ma-P 1225G, 30 s spin time
— | ‘ ‘ 20 ma-P 1215G, 30 s spin time
€ o025 /N | ‘ ‘ ‘
= —
+ S
go02f N/ EE
= O
3 0.15 2
) T\ LY 10
(- -+
0 &
I ) O S D - T
O
_ 2 5
W o WPT S 7, Pyr0s Seralheilen NS 4machips < 0.05 5 \ \ \ \
Pyramids - 10pm base, 5um height, 45° angle 0.00 s ter [ 0 . Q | i
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Exposures with DWL66+ at 405nm at Heidelberg Instruments;
bottom picture courtesy of IMS Chips, exposure with VPG400 Wavelength [nm] Spin speed [rpm]

at 355nm
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