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The GBT project aims at designing a radiation tolerant optical transceiver operating at 4.8 Gb/s within the framework of the
luminosity upgrade of the LHC machine and the experiments. The GBT will replace the three communication links currently in
use, namely the timing, trigger and control (TTC) system, the data acquisition (DAQ) system and the slow control (SC) system,
therefore providing a single solution for all the communication needs at the S-LHC.
Scope: The GBT chip set will include a radiation tolerant
serializer (SER) which converts 120-bit-wide, 40 Mb/s
parallel data into 4.8 Gb/s serial stream. Operating from a
single 1.5 V supply with a power consumption of 300 mW
and occupying an area of 0.6 mm² the circuit accepts
CMOS-level data and control signals. The SER outputs a
pseudo-differential signal with a worst-case simulated
pattern-dependent jitter of less than 6 ps at 4.8 Gb/s.
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Circuit Design: The high speed operation of 130 nm CMOS circuits
in a harsh radioactive environment require the optimization of the
building blocks. As an example, the AOI structure functioning as the
fast MUX is optimized with a pre-discharge scheme to minimize the
pattern-dependent jitter. Another example is the modified triplemodular dynamic DFF where the voter is embedded to maximize the
operating speed.
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Radiation Tolerance: To establish an upper bound
for the effects of ionizing radiation, we simulated an
SEU by a current pulse injecting 0.3 pC of charge in
10 ps. The sensitive circuits have been designed
such that they sustain proper operation under this
worst-case condition.
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