
25th IEEE Real Time Conference
23- 25 May 2026, La Boidola, Italy

A Timing Measurement Prototype for LGAD Using the 
LATRIC ASIC

LATRIC Circuit Design

Chuanye Wang1,2, Xiongbo Yan1,4,*, Xiaoting Li1, Zehong Liang1,3, Zheng Wang1 and Jingbo Ye1

1Institute of High Energy Physics Chinese Academy of Sciences, 2Department of Physics, Nanjing University, 3Central China Normal University, 4School of Physical Sciences, University of Chinese Academy of Sciences, 
yanxb@ihep.ac.cn

 This poster presents the design and characterization of a readout prototype for Low-
Gain Avalanche Diode (LGAD) sensors.

 The prototype is intended for applications that demand excellent timing resolution,
particularly particle tracking in future high-energy physics experiments—for example,
the outermost detector of the tracking system within the CEPC reference detector.

 The AC-LGAD microstrip sensors will be used with a goal of providing both high spatial
resolution (10 μm) and high time resolution (50 ps).

 An ASIC named LATRIC is customized to achieve the goal.

Introduction

Fig.2. LATRIC0 block diagram. 

Conclusion and outlook
 The results validate a scalable and cost-effective readout architecture and confirm its strong potential for integration into large-area LGAD-

based timing detector systems.
 The β test experiment of the prototype, as well as the position resolution experiment, will be scheduled at a later time.
 The test of AC-LGAD microstrip sensor is ongoing, after that the pixel sensor will be replaced.

Fig.7. TOA coincident timing resolution 
@ 100%  laser intensity

Fig.1. The concept of Detector of  CEPC

 The overall architecture
 The LATRIC0 is a one channel prototype TDC chip comprising of a preamplifier, a discriminator, an

encoder, and two serializers. The chip measures the time of arrival (TOA) and time over threshold
(TOT) of the input signal. A 40-bit-sterilizer is used for the encoded TDC data, while a 128-bit
serializer is used for the raw data stream.

 Quantization logic
 The Event driven RO employs 15 gated NAND-based delay cells, each providing an average delay of

about 30 ps.
 The S2D converters transform both the rising and falling edges into differential signals for the three

groups of SR latches.
 In addition to TOA and TOT, the reference clock is also measured and used as calibration information.

Fig.3. (a) Event-Driven RO & Quantization logic; (b) Quantization timing

Measurement and performance
 LATRIC0

Fig.4. The standard deviation of Single Shot Precision (SSP)

Fig.5. The test setup

The TOA is scaned by a step of 6 ps. The measured INL,
DNL and SSP are within 1 LSB.

TDC core consumes less than 1.0mW, while the power of 
the front-end is below 6.0 mW. 

 LGADs sensor of a pixel size of 2.5 mm× 2.5 mm biased
at 300 V are illuminated by a laser spot.

 Coincident hit timing of two neighboring pads is
recorded by two LATRIC0s.

 The result demonstrates a coincident timing resolution of
~25 ps between two chips, corresponding to a single
LGAD+LATRIC0 timing resolution of ~17.8 ps at 100%
laser intensity, while ~36 ps at laser intensity equivalent
to MIP.
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Fig.6. TOA coincidence timing resolution 
@ laser intensity equivalent to MIP
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