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Logic triplication on control path & register file

The GBTx-based readout helps keeping
the ASIC simple (e.g. no prog. delays)
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fe data = { timestamp[13:0], energy[5:0], missed hit }

- 8-word long channel FIFOs. Sorter checks the timestamp MSB TS<13:6> only! (covers intrinsic uncertainty in the front-end)

- No geographical segmentation. Every hit via any of 1-5 links. Number of links is programmable.
- Ack. from command decoder have priority over hit data

K. Kasinski, R. Szczygiel, W. Zabolotny, 18" International Workshop on Radiation Imaging Detectors, Barcelona, 3-7 July 2016



AGH

AFE Register access

25 MHz clock, full-custom logic interfaced

to the semi-custom back-end

Local (in-channel) bus & global (vertical) bidir bus
Non-overlapping clock generation & delay control
Access to 8-bit DICE cells & 12-bit counters

enclosed layout NMOS & guard rings
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R, i Diagnostic features
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Diagnostic features:

- built-in hit generator (2 modes: via front-end, only-digital),
programmable rate (1.6 — 52 Mhit/s/chip)

- test data can be random or deterministic

- test trigger for each individual channel

- multi-level software reset (forensics possible after any failure)

- SEU counter (in synthesized registers)

- Control Parity (in selected DICE Front-end registers)

supply)
- Link diagnostics (CRC problem, synchronization problems)
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Gwottling features: \

- Aim: cure for intensity fluctuations (controllable data drop scheme)
Method:

decision made by master system (not the ASIC!)

Actions possible: Flush FIFO, DAQ stop, channel mask

ASIC provides metrics & signaling of incoming problem (alert status)
Programmable thresholds on FIFO full, FIFO almost-full, event-

- e-fuse based chip identification (traceability database)
\ / \ missed J
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® An STS Hit & Control Transfer Synchronous Protocol (STS-HCTSP)
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SOS & EOS are easily detectible even when link is not synchronized.




