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Status of CBMnet readout and the prototype ASIC*
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Front-end read-out status successfully raised additional funding from the Heidedper
. . Center South Asia. This mixed-signal ASIC consists of a
The CBMnet protocpl_ IS currently present in all Stages,|.custom 5Gb/s serializer/deserializer, designed Hiy t
of the CBM data acqu[smon (DAQ) network for the TRD |ITKGP including design elements such as phase-locked
and STS readout. Beside the two FEE ASICs using CBMbop, bandgap reference, and clock data recovery, and a

net links over HDMI cable, the cores are also integrated i igital designed network communication and aggregation
the Read-Out Controller (ROC), the F_LES Interface Boar art designed by the computer architecture group of the
(FLIB) and further FPGA to FPGA interconnects. Fo niversity of Heidelberg

thesg links Xiliqx Giggbit Transcei\{er over SFP§ are used. |, addition, there are test structures and an 12C readout
A typical getup IS deplcteq in 1. To improve the link Stabll'integra’[ed to ease bring up and monitoring. A specialty of
1ty unsdgrhlnflubence(;)f raldlatlgn, a(\jr_ewclnrked C%Mnet Velihis test ASIC is the aggregation of links featuring differ-
su?_n K .I as been evcra] ope I?n 'mp e:nente ' _conta|n| Ht data rates, running with bundles of 500 Mb/s LVDS [1].

a link fayer, various physical layer imp emf-:ntauons aNGhis enables flexible readout setups of mixed detectors re-
more network rela_ted building blocks t(_) deliver generall3§pectively readout of various chips. There are 1x, 2x, or
re qwrﬁ d feitures |n.CI.3M dnfetwlglzr)léieVIcgsp.\Sllrgplemer_;_tr?ax LVDS connections available enabling up to 2 Gb/s for
tions have been optimized for and AsI% USe. TNg front-end connection. The prototype will be able to run
logic 1S built in such a way, that a malfunction tnggereqn a mixed configuration, e.g. one 1x, two 2x, and one 4x.
?y a _smg:eblevel_\(nt effect is dfteﬁted and the ﬁor(;eSpond'%\gprototype structure diagram depicting the link configu-
unctional blocks are reset. In this manner, the data acqug;q,, possibilities is presented in figure 2. As communi-
sition over a long time is possﬂ_ale without any INtEITUPLION sion protocol for the prototype, a unified link protocol is
Larger test beam read-outs with up to three SPADICs p sed including control messages, data messages, and syn-

ROC have_ been tes_ted n Iabora_tory and under beafT‘- TBfronization messages on an identical lane. The design has
FLIB physical layer implementation has been tested inten,

'Been successfully simulated, verified, and hardware emula-
Bons using Spartan 6 FPGAs. The miniASIC mixed-signal
design has been prepared and simulated together with the
collaboration partners from the IITKGP. The first chance
in 2015 for a submission using the TSMC 65nm LP Euro-

practice process will be taken.
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Figure 1: Read-out with FLIB, Syscore3 and SPADIC

Prototyping of a readout aggregation ASIC Figure 2: Link connection diagram for HUB ASIC

A prototype of the readout and aggregation ASIC has
been designed together with the Indian Institue of Tech- References
nology Kharagpur (”TKG_P_)j Therefore_' an ,imemShi_p Stu'[l] S. Schatral, F. Lemke, U. Bruening, "Design of a determin
dent from IITKGP was visiting the University of Heidel- * " jgtic jink initialization mechanism for serial LVDS inteso-

berg for half a year in 2014. This was possible because of nects”, Journal, doi:10.1088/1748-0221/9/03/C03022) VO
9, No. 03, pages C03022, March 2014.
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