
New technology of thin Si ion implanted epitaxial detectors
A. J. KORDYASZ1, N. LE NEINDRE2, S. BARLINI2, R. BOUGAULT2, O. LOPEZ2, Y. MERRER2, E. VIENT2, J. D. FRANKLAND3, E. BONNET3, A. CHBIHI3, D. GRUYER3, B. BORDERIE4, G. ADEMARD4, P. ELBRUCK4, M. F. RIVET4, F. SALOMON4, 

M. BINI5, G. CASINI5, S. VALDRE5, E. SCARLINI5, G. PASQUALI5, G. PASTORE5, S. PIANTELLI5, G. POGGI5, A. STEFANINI5, A. OLMI5, A. BOIANO6, E. ROSATO6, A. MEOLI6, A. ORDINE6, G. SPADACINI6, G. TORTONE6, M. VIGILANTE6,E. 

VAZANELLA6, M. BRUNO7, S. SERRA7, L. Morelli7, M. Guerzoni7, R. Alba8, D, Santonocito8, C. Maiolino8, M. Cinausero9, F. Gramenga9, T. Marchi9, T. Kozik10, K. Przemysław10, T. Twarog10, Z. Sisin10, K. Gąsior11, A. Grzeszczuk11, W. Zipper11, J. 

Sarnecki12, D. Lipiński12, H. Wodzińska12, A. Brzozowski12, M. Teodorczyk12, M.Gajewski12, A. Zagojski12, K. Krzyżak12, 1Heavy Ion Laboratory, Warsaw University, ul. Pasteura 5a, Poland, 2LPC CAEN, ENSICAEN, UNIVERSITÉ DE CAEN, 

CNRS/IN2P3, FRANCE, 3GANIL CAEN, FRANCE, 4INSTITUT DE PHYSIQUE NUCLÉAIRE, OREAY, FRANCE, 5INFN E UNIVERSITÁ DI FIRENZE, FIRENZE, ITALI, 6INFN E DIPARTAMENTO DI SCIENZE FISICHE DELL’UNIVERSITA DI 

NAPOLI, NAPOLI. ITALY, 7INFN E UNIVERSITÁ DI BOLOGNA, BOLOGNA, ITALY, 8LNS, INFN E UNIVERSITÁ DI CATANIA, CATANIA, ITALY, 9INFN, LABORATORI, NATIONALI DI LEGNARO, LEGNARO, ITALY, 10M. SMOLUCHOWSKI 

INSTITUTE OF PHYSICS, JAGIELLONIAN UNIVERSITY, KRAKÓW, POLAND, 11INSTITUTE OF PHYSICS, UNIVERSITY OF SILESIA, KATOWICE, POLAND, 12INSTITUTE OF ELECTRONIC MATERIALS TECHNOLOGY, WARSAW, POLAND.

ENSAR Town Meeting June 17-20, 2013 - Warsaw, 
Poland.

Technology. We used n+ - n silicom structure of resistivity about 
900 Ω*cm and thickness 21 µm, respectively, grown on the thick (400 
µm), low resistivity (0.01 Ω*cm) substrate (upper part of figure). The low-
resistivity n+ substrate was removed by anodic dissolution (central part of 
figure). Not removed extenal part of the substrate close to the wafer edge, 
supports mechanically the thin silicon epitaxial membrane.The top of the 
etched silicon epitaxial structure n+ - n was collimated by the Al mask (see 
to the lower part of the figure) in order to select the region of epitaxial 
layer for implantation 50 keV B+ ions  with dose  5*1014 ions/cm2. After 
implantation was finished the Al metalisation through the Al mask was 
performed. The 50 keV  B+ ions implanted to silicon epitaxial layer 
produces p+ - n junction and evaporated Al creates electric contact to the 
face p+ implanted layer of the detector. The back detector contact was 
made by Al evaporation to the back side of the wafer. To activate detector 
p+ - n junction  the wafer was baked during long time. On this way 
produced detector has active area about 20 *20 mm2. The essence 
of new technology is the application of the low temperature 
baking process for post-implantation thermal treatment instead of the high 
temperature annealing process used elsewhere. The new technology gives 
possibility application of baking process after evaporation of metal 
contacts on both sides of the detector. Additional achievement of the 
technology is possibility to use the common mask for ion implantation and 
Al evaporation on the face detector side.

Preliminary tests of the thin 20*20 mm2 
detector were performed at LNS cyclotron in Catania (Italy) 
using products of heavy ion reactions  84Kr (E=35 MeV/A)  + 112Sn. 
The E-∆E scatter plot of measured results is presented at upper figure. 
Evaluated charge distribution were shown on the lower figure.
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