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Overview of the readout electronics for the BESIII -CGEM IT

On detector electronics
Design of a dedicated ASIC for CGEM Readout ( TIGER)
In silicon characterization of TIGER prototype

First tests on CGEM detector
Outlook
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CGEM Inner Tracker

¢ Charge centroid method

u Digital Readout
u Analog Readout
Loosening pitch (650 NX) &less channels (about 10 thousand )

¢ NJIJJ REime Projection Chamber)
time resolution 5 ns
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readout with 160 dedicated,

integrated 64 -channel ASICs
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Overview of CGEM-IT readou
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ON DETECTOR
Q)ooo channels

BESIII trigger / timing system

BESIT
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ROC- The BESIIICGEM project has been funded by
Power Supply European Commission within the call
H2020-MSCA-RISE2014.

< VME based BESIII DAQ system >

HORIZON 2020

4
w7 SEZIONE DI TORINO

(_/ ISTITUTO NAZIONALE DI FISICA NUCLEARE




TIGER: Torino Integrated

Expected signal from CGEM -IT:
30-50 ns duration,

30-40 ns rising time, 10 ns falling time
depends on gas mixture, gain and electric field

u Input charge: 1 - 50 fC
u upto 100 pF sensor capacitance

u 4-5nstime resolution

u 60 kHz rate per channel

(safety factor of 4 included) TIGER

Readout
electronics

u power ~10 mW/channel
25 mm2UMC110 CMOS

provide time and charge measurement,
feature a fully -digital output

be SEU-tolerant
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Chip architecture

TIGER
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BESIT CGEM-IT

64 channels: VFE, signal conditioning,
TDC/ADC, local controller

on-chip bias and power management
on-chip calibration circuitry

fully digital output, LVDS IO

4 TX SDR/DDR links, 8B/10B encoding, 200 MHz
SPIconfiguration link

N

On-chip calibration circuitry: intemal puls
generator with programmable amplitude
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TIGER

BESIT CGEM-IT
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front -end back-end
+SEU protection
T-BRANCH

timestamp on rising/falling edge (sub -50 ps binning quad -buffered TDC)
charge measurement with Time -over-Threshold

E-BRANCH
timestamp on rising edge (sub -50 ps binning quad -buffered TDC)
Sample -and-Hold circuit for peak amplitude sampling

slow shaper output voltage is sampled and digitised with a 10-bit Wilkinson ADC
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In silicon
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