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The results of the concentration method development for the data coming from the
detector integrated circuits, intended for the experimental facilities MPD and BM@N, are
presented. They are characterized by a high granularity and accuracy of the detecting
equipment and, as a consequence, a large data volume and the need to transfer processed
data at a gigabit rate. Therefore, ASIC of the data concentrator requires both high in-
tegration and use of new structural as well as circuit and layout decisions to provide an
increased radiation tolerance. A speciˇc feature of ASIC is its ability to operate in the
actual radiation background of the experiments estimated by up to 100 Mrad in the terms
of total ionizing dose (TID). In order to approbate the method and solutions on improve-
ment of the radiation tolerance, the design results of a prototype 65 nm CMOS ASIC for
signals read-out from 2 SAMPA front-end chips, used in FEE cards of the MPD TPC
facilities, are presented. ASIC is intended for data receipt, concentration and subsequent
transmission at a rate of 2.56 Gbit/s over coaxial cables of 1 m length.

�·¨¢μ¤ÖÉ¸Ö ·¥§Ê²ÓÉ ÉÒ · §¢¨É¨Ö ³¥Éμ¤  ±μ´Í¥´É· Í¨¨ ¶μÉμ±  ¤ ´´ÒÌ, ¶μ²ÊÎ ¥-
³ÒÌ μÉ ¤¥É¥±Éμ·´ÒÌ ¨´É¥£· ²Ó´ÒÌ ³¨±·μ¸Ì¥³, ±μÉμ·Ò¥ ¶² ´¨·Ê¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ¢
Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ Ê¸É ´μ¢± Ì MPD ¨ BM@N. �É¨ Ê¸É ´μ¢±¨ Ì · ±É¥·¨§ÊÕÉ¸Ö ¢Ò¸μ-
±μ° £· ´Ê²Ö·´μ¸ÉÓÕ ¨ ÉμÎ´μ¸ÉÓÕ ¤¥É¥±É¨·ÊÕÐ¥°  ¶¶ · ÉÊ·Ò,   É ±¦¥, ± ± ¸²¥¤¸É¢¨¥,
¡μ²ÓÏ¨³ μ¡Ñ¥³μ³ ¨ ´¥μ¡Ìμ¤¨³μ¸ÉÓÕ ¶¥·¥¤ Î¨ ´  £¨£ ¡¨É´μ° ¸±μ·μ¸É¨ μ¡· ¡ ÉÒ¢ ¥-
³ÒÌ ¤ ´´ÒÌ. �·¨ ÔÉμ³ ¸μ§¤ ¢ ¥³ Ö ¨´É¥£· ²Ó´ Ö ³¨±·μ¸Ì¥³  ±μ´Í¥´É· Éμ·  ¤ ´´ÒÌ
É·¥¡Ê¥É ¢Ò¸μ±μ° ¸É¥¶¥´¨ ¨´É¥£· Í¨¨ ¨ ¨¸¶μ²Ó§μ¢ ´¨Ö ´μ¢ÒÌ ¸É·Ê±ÉÊ·´ÒÌ ¨ ¸Ì¥³´μ-
Éμ¶μ²μ£¨Î¥¸±¨Ì ·¥Ï¥´¨°, μ¡¥¸¶¥Î¨¢ ÕÐ¨Ì ¶μ¢ÒÏ¥´´ÊÕ · ¤¨ Í¨μ´´ÊÕ ¸Éμ°±μ¸ÉÓ.
�¸μ¡¥´´μ¸ÉÓÕ ³¨±·μ¸Ì¥³Ò Ö¢²Ö¥É¸Ö ¥¥ ¢μ§³μ¦´μ¸ÉÓ · ¡μÉ ÉÓ ¶·¨ ¸ÊÐ¥¸É¢¥´´μ³ · ¤¨-
 Í¨μ´´μ³ Ëμ´¥ Å ¶·¨ μ¡Ð¥° ¤μ§¥ ¨μ´¨§¨·ÊÕÐ¥£μ ¨§²ÊÎ¥´¨Ö ¤μ 100 Œ· ¤. „²Ö  ¶·μ-
¡ Í¨¨ ³¥Éμ¤  ¨ ·¥Ï¥´¨°, Ê²ÊÎÏ ÕÐ¨Ì · ¤¨ Í¨μ´´ÊÕ ¸Éμ°±μ¸ÉÓ, ¶·¥¤¸É ¢²¥´Ò ·¥-
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§Ê²ÓÉ ÉÒ ¶·μ¥±É¨·μ¢ ´¨Ö ¶·μÉμÉ¨¶´μ° ŠŒ��-³¨±·μ¸Ì¥³Ò ¶·μ¥±É´μ£μ Ê·μ¢´Ö 65 ´³
¤²Ö ¸Î¨ÉÒ¢ ´¨Ö ¸¨£´ ²μ¢ ¸ ¤¢ÊÌ ¤¥É¥±Éμ·´ÒÌ ³¨±·μ¸Ì¥³ É¨¶  SAMPA, ¨¸¶μ²Ó§Ê¥³ÒÌ
¢ ± ·É Ì FEE Ê¸É ´μ¢±¨ TPC MPD. Œ¨±·μ¸Ì¥³  ¶·¥¤´ §´ Î¥´  ¤²Ö ¸¡μ· , ±μ´Í¥´É· -
Í¨¨ ¤ ´´ÒÌ ¨ ¨Ì ¶μ¸²¥¤ÊÕÐ¥° ¶¥·¥¤ Î¨ ¸μ ¸±μ·μ¸ÉÓÕ 2,56 ƒ¡¨É/c ¶μ Ô²¥±É·¨Î¥¸±¨³
±μ ±¸¨ ²Ó´Ò³ ²¨´¨Ö³ ¤²¨´μ° 1 ³.
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