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Introduction
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@ TDC core consumes less than 1.0mW, while the power of

the front-end is below 6.0 mW.
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Fig.6. TOA coincidence timing resolution
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Fig.7. TOA coincident timing resolution
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: ® This poster presents the design and characterization of a readout prototype for Low- Yoke !
1 . . Muon detector
: Gain Avalanche Diode (LGAD) sensors. Magnet I
| ) ) i i . ] HCAL Acc magnet :
: ® The prototype is intended for applications that demand excellent timing resolution, ECAL |
i : : A : : : OTK
| particularly particle tracking in future high-energy physics experiments—for example, The !
! the outermost detector of the tracking system within the CEPC reference detector. JI; :
, : I
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: ® The AC-LGAD microstrip sensors will be used with a goal of providing both high spatial fuansphse !
I . . . .
: resolution (10 um) and high time resolution (50 ps). :
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: ® An ASIC named LATRIC is customized to achieve the goal. |
:\ Fig. 1. The concept of Detector of CEPC 5
lﬂ ————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— ~‘I
| ° ° °
| LATRIC Circuit Design |
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. ®  The overall architecture |
. ® The LATRICO is a one channel prototype TDC chip comprising of a preamplifier; a discriminator, an. S |
: encoder, and two serializers. The chip measures the time of arrival (TOA) and time over threshold Signal " TDC core R :
: (TOT) of the input signal. A 40-bit-sterilizer is used for the encoded TDC data, while a 128-bit | El 5
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: serializer is used for the raw data stream. i —— Event-Driven | inedata 29013 _ 1NE |V :
I Test Pulse | | ‘| Timing — Ring 0;:3”'3“" TOT. TOA. CAL Encod o .g 3 :
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. ®  Quantization logic L™ Lot i i) i§> HER
: ® The Event driven RO employs 15 gated NAND-based delay cells, each providing an average delay of ! Plg 2 :
: about 30pS. ................... @ _______________________ ' fo_t < :
i ©® The S2D converters transform both the rising and falling edges into differential signals for the three o T oncwos T oo Tome co0m E i
I groups of SR latches. v I
I iy . o . Puise ~ o ¥ '
I €® Inaddition to TOA and TOT, the reference clock is also measured and used as calibration information. o\ CLK Doutlog<iorgs O '
: tie High CLK ref ' ‘ ﬂ —_— 128-hit-Serializer — :
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: RO key (b) PULSE \ ) |
| @ S e W Fig.2. LATRICO block diagram. :
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l 15-stage NAND delay chain + s2d block, 30 bit fine phase output ‘ ‘ : |
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:\ Fig.3. (a) Event-Driven RO & Quantization logic, (b) Quantization timing /:
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: Measurement and performance |
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. @ LATRICO ® LGAD+LATRICO !
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I 7854 @ Transfer Curve - . . . I
| - @ LGADs sensor of a pixel size of 2.5 mmx 2.5 mm biased !
: e " at 300 V are illuminated by a laser spot. :
: 73 - ® Coincident hit timing of two neighboring pads is :
| g 770 g recorded by two LATRICOs. :
: 2765- - @ The result demonstrates a coincident timing resolution of :
| . - ~25 ps between two chips, corresponding to a single :
| L= LGAD+LATRICO timing resolution of ~17.8 ps at 100% :
| < | | | | | laser intensity, while ~36 ps at laser intensity equivalent :
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: - ’ : . Fig.5. The test setup |
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: Fig.4. The standard deviation of Single Shot Precision (SSP) : ] s0[- - :
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| ® The TOA is scaned by a step of 6 ps. The measured INL, - - N I SE EUTTRETI . X BT :
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@ laser intensity equivalent to MIP

Conclusion and outlook

@ 100% laser intensity

4

|

|

I

i ® The results validate a scalable and cost-effective readout architecture and confirm 1its strong potential for integration into large-area LGAD-
i based timing detector systems.

i ® The B 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 pi1 111 be replaced.
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