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@ The progress of GEM foil at CIAE
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The Progress of GEM foil
at CIAE
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GEM Foll Structure e |z | o |5l =

Typical GEM Foil has 3 layers, we

Losses

two 5um thick copper foils and =

~40%) L | -,‘\_
one 50um thick kapton foil in ! et
the middle. K2 i
Anode
Diameter of the hole is 70 um, GEM Detector

and the distance between them
is 140 um .

E?O umi 140 pum
Sk

Apply electric voltages on the
two copper layers.

Electric Field is very strong in
the hole area, and weak
outside the hole area.

GEM Foil
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GEM License and Training

CIAE has signed officially the LICENSE
AGREEMENT FOR MANUFACTURING AND
COMMERCIALISATION OF GEM FOILS AND
GEM-BASED PRODUCTS with CERN.

| took a training for GEM foil at CERN.
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Clean Room

___are 1SO Class 6.
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Photolithograpny Cat

Constructlon At CIAE




The Equipments for Lamination and
Exposure of Dry Film Photoresist

Lamination and exposure of dry
film photoresist are the most
| important and difficult steps for
"\, GEM foil production.

We have established a yellow light
zone, and have introduced Hot
Roll Lamination (HRL) machine and
Exposure system.

We invited the Senior engineer
from a famous electronic factory to
CIAE and teach the PCB technology.




Etching Room Construction




The Procedure of GEM Foil
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The Preparation of Raw Folls

Thanks a lot for the support of USTC, IHEP and Washington University .
The left two are from US, the others are from CERN (made by Korean).



GEM Photo Mask Plate
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The copies of the photo-mask are done
by photolithographic techniques and
can be reproduced multiple times.



Lamination of Dry Film Photoresist

The photoresist is sandwiched between
an inner polyolefin cover sheet and an
outer Mylar protective layer.

Riston photoresist




Exposure of Dry Film Photoresist

We use negative photoresist
for GEM image transfer,
unexposed areas are relatively
unchanged and easily washed
out by solvents during the
development.

To obtain an identical copy of
the photo-mask to the

] . ) We can observe the
photoresist, vertical sidewalls image transfer with

in the resist are important. good accuracy.



Copper Etching

*The solution used to copper
etching consists of water, ferric
chloride and hydrochloric acid.

eGenerally the holes in the resist
of standard GEMs are 50 um of
diameter. The favored diameter of _
holes at copper layer is 70 um with Ve did more than
a pitch of 140 um. hundred times
experiments before
“Remove photoresist after copper €aching this result.
etching




Kapton Etching
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Comparison of Foils Making
by Different Conditions

 More than 2000 samples have been tested
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Comparison of Different foils
The results are very nice

After Copper foil etching After photoresist removed

Raw
foil
from
CERN
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30cm*30cm GEM foil




Thick GEM Foil
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APV?25 Readout Electronics
at CIAE
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APV?25 Readout Electronics

» Tested APV25 readout electronics successfully.

» Made backplanes by collaborating with a
factory at CIAE.

» debugging the system to get better performance. <
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2 D 2
Otot = OGEM T C10_geometry
When: Ogeometry << OGEM

& 2D 2
Otot = OGEM

¢ Sllt(um) 20, channel n
e Ar: CO,=70% : 30%;
e HV:3600V;

e The distance between
strips: 400um;
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X-ray imaging @ CIAE

information

Entries 248649

® X ray Energy: 10KeV;
®about 1k Sample rate % 50 100 150 200 250 O
@256 channels for each dimension( 512

channel in total);

®4 APV FECs were used (2 for each

dimension)
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