
Update from AGH

WP11.3 130/65 nm

Marek Idzik for AGH-UST

AIDAinnova 2nd Annual meeting, 24-27 April 2023, Valencia



 

2

Outline

FLAME ASIC in 130nm for calorimetry

FLAXE ASIC in 130nm for ECAL in LUXE experiment

Precise TAC-based TDC in 130nm

Fast Serializer&Transmitter in 130nm and 65nm

lpGBT monitoring subsystem in 65 nm

Test setups for ADCs in 130nm and 65nm

New publications
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Activities in TSMC 130nm
FLAME ASIC for calorimetry
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•FLAME is a 32-channel ASIC in CMOS 130nm with analog front-end 
(Tpeak~50ns, switched gain), and 10-bit ADC (fsample=20MHz) in each 
channel, followed by two fast (~5Gbps) serializers and data transmitters
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Activities in TSMC 130nm
FLAME & FLAXE ASICs in LUXE experiment

• For ECAL detector in LUXE 
experiment a new FLAME-based chip 
called FLAXE (FLAME with much lower 
data transmission rate) was designed

• Presently FLAME chips are used for 
first LUXE test-beams. In the last test-
beam at DESY, 11-18 September 2022, 
a 4-chip front-end board (128 channels) 
was used to study the performance of 
Si and GaAs sensors and shower 
development. A lot of data was 
collected – analyses in progress…

• FLAXE ASIC has been just submitted 
for production

FLAME
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Activities in TSMC 130nm
R&D on precise TDC (~10ps) in CMOS 130nm

• New TAC-based TDC aiming with 
timing measurement precision of 
~10ps, consuming ~1mW per 
channel, was designed

• 8-channel prototype TDC chip 
was produced 2022

• Test setup in progress...

Single TDC channel
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• Prototype Serializer&Transmitter in CMOS 130nm (~5Gb/s) and 
CMOS 65nm (~10Gb/s) were designed and fabricated some time 
ago. 

•Serializer&Transmitter in 130nm is part of the FLAME chip  and it 
was already found functional in lab and test-beam, but important 
parameters like BER (Bit Error Rate) were not yet measured 
precisely
• Dedicated test setup to characterise both prototypes of 
Serializer&Transmitter chip is almost completed...

Activities in TSMC 130/65 nm
Fast Serializer&Transmitter in 130nm and 
65nm
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Tests of lpGBT monitoring subsystem finished in 2023

Activities in TSMC 65 nm
lpGBT monitoring subsystem
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• Prototype 12-bit ADCs in 130 nm and 65 nm, and improved 10-
bit ADC in 65 nm, are still waiting for tests...

• New PCBs and entire test-setup are needed, in progress...

Activities in TSMC 130/65 nm
Test setups for ADCs in 130nm and 65 nm
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JINST - just accepted

New publications

           submitted to JINST

Publication on 80-90 MSps 10-bit 
ADCs in 65 nm almost completed...
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