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Welcome to the 30th issue of AR NEWS. We would like to inform you again about the development 
of the company and our ongoing research projects.   

 

1. Investment in sun energy – Allresist 
installed a rooftop photovoltaic system  
Our last year turned out to be economically very 
successful. Allresist was thus able to make an 
investment in sustainable energy: since May 11, a 
photovoltaic system has been installed on our roof 
and fulfills our desire to not only reduce the 
general carbon dioxide emission in Germany, but 
also our constantly growing electricity costs 
effectively.  

The 40 kWp photovoltaic system reduces the 
climate-damaging CO2-emission by 21.100 kW per 
year. Taking into account our high own 
comsumption of energy and feeding in addition 
energy into the public grid, Allresist will save 
approximately 5.000 € in energy cost annually for 
the next 25 years.  

The former Minister for Environment, Health and 
Consumer Protection of the State of Brandenburg, 
Anita Tack, congratulated Allresist on May11 on 
the inauguration of the new photovoltaic system 
and the successful synthesis of environmental and 
economical benefits. She wished the in 2012 
honoured Environmental Partner of the Federal 
State of Brandenburg sunshine anytime. IHK-
President Dr. Ulrich Müller expressed his pleasure 
that the small company Allresist not only 
represents a pioneer for excellent quality, but also 
for climate protection in Strausberg. 

 
Fig. 1 Photovoltaic system installed on the roof of Allresist  

 

2. Highly sensitive negative resist 
for laser direct exposure  
In cooperation with the IZM and the TU Berlin, 
the negative resist AR-N 4400-10 was structured 
with a laser direct imaging system at an exposure 
wavelength of 405 nm. These investigations were 
conducted within the scope of the ZIM-project 
VEGAS which has meanwhile been completed 
successfully.  

One a im of these exper iments was to 
generate column-shaped arrays which may 
serve as stamps for the fabr icat ion of pat-
terns in ident i ty or ch ip cards .  Fig. 2 shows 
different arrays with column diameters varying 
from 5 µm to 50 µm. The exposure dose ranged 
between 7 - 200 mJ/cm², the film thickness was 11 
µm in this test series.  
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Fig. 2 Test areas with different column diameters  

The first remarkable result turned out to be the 
sensitivity of the resist reached at 405 nm. As 
chemically enhanced resist, AR-N 4400-10 is in 
particular predestined for a high sensitivity in the i-
line range (365 nm). That however already a dose 
of 7 mJ/cm² is sufficiently high to achieve a com-
plete layer build-up at an exposure wavelength of 
405 nm and a film thickness of 11 µm, is a surpris-
ingly promising result.  

 
Fig. 3  40 µm-columns with a dose of 7 mJ/cm² 

In addition to the generation of cylindrical columns, 
this project was also aimed at the realisation of col-
umns with undercut and cone-shaped columns.  

With parameters as selected for these experi-
ments (see Fig. 3), a slight undercut of the struc-
tures can be observed: Due to the absorption of 
the resist, the upper part of the layer is more 
strongly exposed and thus more intensively cross-
linked. In contrast, the lower part of the structure 
is exposed to a lesser extent and thus also less 
crosslinked. Consequently, a slight undercut is ob-
tained if the developer attacks the lower layer also 
laterally. A more pronounced differentiation of the 
crosslinking process (in order to obtain an even 
larger undercut) is however not possible if laser 
light is used. If a larger undercut effect is intended, 
conventional photolithography with masks and 
minimum exposure dose has to be chosen in this 
case (see Fig. 4 + 5). 

   

 
Fig. 4 + 5 Undercut structures of AR-N 4450-10 at minimum 
exposure dose 

The required laser light dose largely depends on 
the desired structural size. In picture series 6, 5 µm-
columns are shown which were obtained with dif-
ferent exposure doses. While the 40 µm-column 
(Fig. 2) confirms a complete layer build-up at 7 
mJ/cm², is this dose not sufficiently high for the 5 
µm-column and results in a pointed cone. With in-
creasing exposure dose (above 30 mJ/cm²), the 
shape of a column is obtained. If even higher values 
are used, the diameter of the cylinder increases due 
to the overexposure and the scattered light associ-
ated with it. At 120 mJ/cm², already diameters of 
7.5 µm are reached.  

 
Picture series 6 with 5 different exposure doses: 7 mJ/cm² 5 µm 

  
40 mJ/cm² 5 µm   70 mJ/cm² 5 µm 
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90 mJ/cm² 5 µm               120 mJ/cm² 5 µm  

In the case that relatively large structures > 20 µm 
are to be realised with AR-N 4400-10, it is also 
possible to work with the maximum sensitivity of 
10 - 20 mJ/cm² at a film thickness of 10 µm. If the 
structural size range includes in addition considera-
bly smaller structures, a range between 30 and 40 
mJ/cm² should be used since these doses provide a 
correct reproduction of larger structures. If how-
ever a significantly higher energy is applied, struc-
tures will widen and form – in particular at the 
bottom - undesirable foot-like protrusions (Fig. 6).  

  
Fig. 6 Overexposed 30 µm-columns obtained at 200 mJ/cm² 

With AR-N 4400-10, a h ighly sensit ive and 
versat i le negat ive res ist is  avai lable to the 
user which is not only excel lent ly su ited 
for masks photol ithography, but a lso for 
laser direct exposure at 405 nm.  
 

3. PPA-Litho-project: Resists for 
new applications in lithography 
The Eurostar project PPA-Litho entitled “Devel-
opment and manufacture of resists based on struc-
ture-optimised polyphthal aldehydes for advanced 
lithographic applications” has meanwhile started 
successfully. 
Goal of this joint project is the production and 
thus first commercial availability of a new high-
performance resist based on polyphthal aldehyde 
(PPA) which will offer new lithographic methods 
for nanostructuring.  
The special properties of PPAs allow applications in 
two main fields: as base material for a self-developing 
resist and for new innovative lithography processes, 
in particular for thermal probe nanolithography and 

direct laser writing. In both cases, the thermal lability 
of the polymers is utilised. By introducing energy via 
an electrically heated needle (NanoFrazor) or ex-
ploiting the energy released during laser direct writ-
ing, the resist layer is evaporated and structured in 
this process. With NanoFrazor-procedures, struc-
tures of up to 10 nm can be realised.  
In addition, further applications are also conceiva-
ble. These materials may be of high interest in the 
future both in electron beam lithography as well as 
for "normal" photolithography. We will gladly in-
form you as soon as the new resists have passed 
the trial phase successfully and provide upon re-
quest first samples for your own tests. 
On the occasion of a workshop in Graz, project 
partners exchanged their experiences concerning 
the synthesis possibilities of PPAs. As a result of the-
se discussions, first polymers could be produced and 
characterised within a short time. Using these poly-
mers, Allresist was able to create first resist samples 
which already proved to have good application 
properties in NanoFrazor-experiments conducted 
at SwissLitho. 
We would like to draw the attention of in particular 
e-beam users to this alternative for e-beam-
lithography. Relatively low investment costs, no re-
quirement for high-vacuum technologies and a sim-
plification of the lithographic process itself (no 
development or rinse step is needed) are three at-
tractive advantages of the NanoFrazor. For more 
detailed information with respect to this new pro-
cedure, please contact SwissLitho. 

 
Fig. 7 Operational NanoFrazor-device (total costs approx. 500 T€) 

4. Further CSAR 62 applications – 
high-precision rectangular structures  

The fabrication of very small, highly accurate rectan-
gular structures was aimed at in the IAP of the Frie-
drich-Schiller-University Jena. For this purpose, a 
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two-layer system was composed of AR-P 6200.09 
(top layer, 100 nm) and AR-P 617.06 (bottom layer, 
300 nm). After exposure using the e-beam writer 
Vistec SB 350OS (Variable Shaped Beam) and 50 
kV, CSAR 62 was structured with developer AR 
600-546 and the bottom layer then developed in 
developer AR 600-55. The subsequent coating step 
was performed with gold (30 nm), followed by a 
lift-off in a mixture of acetone and isopropanol.  

The results are presented in Fig. 8 which shows 
structures with a size of 38 nm and a distance of 
approximately 40 nm between structures. The small 
curvature radii of the corners at the inner side of 
the “L”-structure are assessed as especially positive.  

 
Fig. 8  High-precision L-shaped structures, generated with sys-
tem AR-P 6200.09 / AR-P 617.06 

This workgroup targeted a similar objective for the 
fabrication of square structures. Here, too, the aim 
was to achieve a particularly high resolution of the 
corners. For this purpose, a CSAR 62-film with a 
thickness of 100 nm was irradiated with 50 kV and 
developed with developer AR 600-546. As intend-
ed, edges and corners of the 130 nm-squares are 
characterised by an excellent quality (see Fig. 9) 

 
Fig. 9 130 nm-squares with accurate dimensions using CSAR 62 

5. New results with Electra 92 
With the conductive resist Electra 92 (SX AR-PC 
5000/90.2), Allresist now offers since Mach 2014 
an inexpensive alternative to ESpacer (Showa 
Denko K.K.) and aquaSAVE (Mitsubishi Rayon). 
The synthesis and in particular the demanding puri-

fication of the polyaniline derivative has meanwhile 
become routine at Allresist. The feedback from 
numerous users with respect to the application 
properties of Electra 92 was very positive. The re-
sults of the MLU Halle which were obtained during 
the unproblematic structuring of a two-layer 
PMMA system on quartz substrates for lift-off pro-
cesses were already reported in the last issue of 
the AR NEWS. 

An accurate structuring on quartz substrates as 
well as using other e-beam resists like e.g. HSQ is 
not possible if no conductive coating is applied. 
We now received notification from the Raith 
GmbH that after coating with Electra 92, also 
HSQ-resists on a quartz-substrate could be struc-
tured in very good quality. This has, according to 
Mr Rudzinski (Raith GmbH), so far not been pos-
sible with any other conductive coating. The resist 
(thickness of 20 nm) was irradiated with the re-
quired dose of 4300 µC/cm² (area dose). SX AR-
PC 5000/90.2 was subsequently completely re-
moved with warm water within 2 minutes, and no 
residues could be observed. After development of 
the HSQ resists, structures with 20 nm-lines re-
mained (Fig. 10). 

 
Fig. 10  20 nm-lines of HSQ, prepared on quartz with Electra 92 

As several users reported, could Electra 92 also be 
successfully applied as conductive coating for SEM-
samples. SEM-images with high quality are only ob-
tained if the negative charges transmitted during 
the electron scan are completely discharged, since 
otherwise only severely distorted images of struc-
tures will result. Electra 92 turned out to be a 
good alternative to the generally used sputtering 
process (evaporation of expensive noble metals on 
the substrates to be investigated).  
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Mr Bjarke Rolighed Jeppesen (Department of Phys-
ics and Astronomy, Aarhus University, Ny 
Munkegade 120, 8000 Aarhus C, Denmark) suc-
cessfully used Electra 92 on 950k PMMA for the 
generation of plasmonic structures (Ag-dots on 
quarts substrates). Mr. Jeppesen commented very 
positively on the simple and reliable handling of 
this conductive coating. He in particular pointed 
out that it is favourable for the build-up of a ho-
mogeneous conductive layer to first wet the entire 
substrate surface with resist solution before the 
spinning process is initiated. The following pictures 
were kindly provided by Mr Jeppesen (Fig. 11). 

 

 
Fig. 11 Silver nanoparticles on quartz substrate 

 
 

We hope that you could obtain new ideas and inspiration from our report and encourage you to com-
municate us your particular wishes. 
 

The next issue of our AR NEWS will be presented in October 2015.  
Until then, we wish you and us every success. 

 

Strausberg, 11.05.2015 
Matthias & Brigitte Schirmer  

in the Team of Allresist 


