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The bi-directional serial optical data transceiver system is employed between the front-end and the back-end
in the detector readout electronics. The low jitter clock data recovery (CDR) ASIC is one of the key compo-
nents in the high-speed serial down link direction. It receives a pair of high-speed serial input data, recovers
the clock signal from the data and resamples the input data at the same time. Some similar ASICs used in
particle physics experiments have been reported, such as the GBTx [1] (2.56 Gbps CDR in down link) and
LpGBT [2] [3] (2.56 Gbps CDR in down link). The proposed CDR ASIC has been fabricated in a 55 nm CMOS
technology for detector front-end readout, which is selectable to operate at 2.56 Gbps or 10 Gbps data rate.
The CDR ASIC consists of an input equalizer stage, a bang-bang phase detector (BBPD), a charge pump cir-
cuit (CP), a low-pass filter (LPF), two selectable LC voltage-controlled oscillator (LC-VCO) circuits and a SPI
module. The input equalizer stage adopts a 5-step continuous-time linear equalizer (CTLE) structure [4] to
compensate the high frequency loss from the system level including PCB traces, bonding wires and pads. The
CTLE boosts maximum up to 9.8 dB at 7 GHz while providing a DC gain of 4.7 dB. The BBPD is used to detect
the phase difference between the input data jump edge and sampling clock. To obtain low leakage current
and reduce dynamic mismatch, two feedback operational amplifiers are employed in the charge pump circuit.
To accommodate the two different data rates (2.56 Gbps or 10 Gbps), the two LC-VCOs which is configured
by the SPI module are employed in the CDR. The LC-VCO1 and LC-VCO2 circuits can operate at 2.56 GHz
and 10 GHz, respectively. They adopt the two-step capacitor tuning structure and the capacitor array unit to
obtain a reasonable frequency range and an optimized Q factor performance.

The low jitter CDR ASIC was presented with a 2.56 Gbps or 10 Gbps data rate in a 55 nm CMOS technology
for detector front-end readout and the ASIC features a size of 1.5 mm � 1.5 mm. Widely-open resampling
data eye has been observed at 2.56 Gbps or 10 Gbps data rate. The simulation results show that the jitters
of 2.56 Gbps or 10 Gbps resampling data eye are 1.4 ps and 2.8 ps, respectively. At 2.56 GHz, the recovered
clock achieves a phase noise of -112 dBc/Hz at 1 MHz offset and a jitter of 1.2 ps. At 10GHz, the recovered
clock achieves a phase noise of -106 dBc/Hz at 1 MHz offset and a jitter of 1.5 ps. The chip has been taped
out and the tests are planned to be conducted in this April. The test and total ionizing dose (TID) test will be
performed. The test results will be reported in the meeting.
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