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LATRIC is a readout chip designed for the Outer
Tracker (OTK) of the reference detector on the
Circular Electron Positron Collider (CEPC).
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S LATRIC1 is an eight-channel version of LATRIC, with
Eout<49:0> t . o o
i et ] sERe41 channels 0—3 having no preamplifier and channels
— vaig 4—7 having preamplifiers.
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Test Pulse<3:0> *

Channels O, 1, 4, and 5 use the same TDC core as
LATRICO, while channels 2, 3, 6, and 7 use TDC
cores optimized based on test results from LATRICO.
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Fig. 1. The block diagram of LATRICI
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the  quantization logic, increased  device
dimensions, and an optimized layout to reduce
nonlinearity caused by process variations.

Forthe TDC core measurement, the Si5347 supplies a 5 MHz clock to trigger a pulse/pattern generator (811304).
%  The pulse width and the delay with the synchronized clock are adjustable for TOT and TOA transfer curve scanning,
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Conclusion and outlook

This paper presents the design and precision analysis of LATRIC1. To suppress nonlinearity caused by process variations, the TDC core is improved with optimized

quantization logic, increased device dimensions, and an enhanced layout. The optimized TDC core achieves an average LSB of 27.8 ps, and the nonlinearity issue is
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alleviated. However, significant circuit-induced jitter is still observed for certain code words, pointing to directions for further circuit optimization.
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