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Introduction

The ATLAS Liquid Argon calorimeter (LAr) Phase-I trigger upgrade calls for
a data transmission rate of 204.8 Gbps for each front-end board (LTDB) [1].
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L Q and a custom optical transmitter module MTX.
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—— Transmittter Optical transmitter Optical receiver Receiver * The transmitter ASIC is fabricated in a commercial 0.25-pm Silicon-on-
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T% « The latency budget of the optical link is 150 ns.

The block diagram of the optical link in The power consumption budget of the transmitter ASIC is 1 W.
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The design of AISC
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The block diagram of serializer - The payload is scrambled before transmitted, whereas the
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Layout of the LOCx2 ASIC QFN packaged LOCx2 ASIC immunity. « The overhead is 14.3% (= 16/112).
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The block diagram of test setup ye =g ¥ ¥ Total optical link 68.1-74.2
: Latency of the optical link
PLL turning range 2.0-3.1 GHz
PLL random jitter 1 ps (RMS) Functional blocks | Power consumption (mW)
Serial date output rise time 70 ps LC-PLL 52 5
Serial date output fall time 64 ps LOCic 192 .5
Serial date output deterministic jitter 28 ps Serializer 350.0
Serial date output random jitter 1.5 ps (RMS) CML Driver 150.0
Serial date output total jitter 42 ps (peak-peak) Clock Buffers 29 §
Serial date output amplitude 445mV (peak-peak) SLVS Receivers 75.0
Serial date output BER <1012 Total 842 5
A picture of test setup PLL and LOCXx2 output measurment Power consumption of LOCx2 chip

Conclusion and outlook

« An transmitter ASIC, LOCXx2, is designed and tested for the
ATLAS LAr Calorimeter trigger upgrade.

« LOCx2 consists of two channels and each channel encodes
ADC data with an overhead of 14.3% and transmits serial data

at 5.12 Gbps with a latency of less than 27.2 ns. The power

consumption of the transmitter is 842.5 mW.

The next version will interface with both ASIC and COST ADCs
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