Application Note
Lift-off with maskless lithography
E\6|UHQ/|VFK, IFW Dresden

,Q RXU UHVHDUFK ZRUN ZH DUH XVLQJ thin
OD\HU WHFKQRORJ\ WR GHYHORS VPDOO deviFHV
OLNHVXSHUFDSDFLWRUV :H KDYH EHHQ XVLQJ
WKH ȝ3*  Maskless Laser /LWKRJUDSK\6\VWHP*IRUQHDUO\WZR\HDUV DQG LW
FKDQJHG RXU UHVHDUFK ZRUN VLJQLILFDQWO\
%HFDXVH RI WKH PDVNOHVV H[SRVXUH ZH
FDQ LPSURYH WKH OD\RXW RI WKH PDVNV
PXFKIDVWHUWKDQEHIRUHZKHQ ZHZHUHXVLQJ
WKHKDUG PDVN WHFKQRORJ\ :H DUH XVLQJ
WKH maskless direct writer on photoresistcovered substrates to structure them (see
Fig. 1).

Fig. 1: positive photoresist AZ 5214E, after
developing

The most common substrate materials LQ
RXU ODEV DUH SXUH 6L DQG 6L ZLWK  ȝP
WKHUPDOO\ JURZQ 6L2 ZKLFK DUH ZHOO
NQRZQ IURP FODVVLFDO VHPLFRQGXFWRU
LQGXVWULHV :H DUH DOVR XVLQJ IXUWKHU
VXEVWUDWHV OLNH JODVV *D$V VDSSKLUH
)H2 DQG )H&R2

Our samples and layout size range from
5 x 5 mm2 to complete 4” wafers.
For small layouts the exposure of the
whole layout takes only 1 min. We are
drawing our layouts with A9CAD (dxfformat) and LayoutEditor (gdsii- format).
Mostly we are using the AZ 5214E
photoresist with Tl-prime as bonding agent.
The AZ 5214E can be used as a positive
and image reversal (IR) photoresist. The
exposure time for the positive option is 36
milliseconds and the development time in
the MIF726 developer time is 50 seconds.
The IR option includes a few more steps.
The exposure time reduces to 6.5
milliseconds followed by a baking of 2
minutes at 120 °C. The final step before
developing is a flood exposure of the whole
sample. Using IR process, the AZ 5214E
creates a huge undercut of ~ 740 nm (see
Fig. 2).

Photoresist

Substrate
Fig. 1: SEM-picture of IR photoresist with an
undercut of approx.. 740 nm. The photoresist is
covered by 50 nm gold.

Application Note
The positive option is used for etching
steps and the negative pattern for metal
deposition by evaporation (e.g. e-beam).
The smallest structure we can create in the
photoresist is 1 μm (squares and width of
lines) which were still visible with an optical
microscope after developing. But for metal
deposition the smallest feasible size is
about 2 μm. For smaller structures no
metal remains on the substrate after lift-off.
Our processes require a second and third
exposure after metal deposition and lift-off.
The alignment accuracy for the following
exposure can be adjusted to distances
smaller than 1 μm.

* The μPG501 Maskless Lithography System is replaced by the MLA100 Maskless Aligner.
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