Draft Specifications for Hall D Drift Chamber Flash ADC

DRAFT 

Elton Smith, July 2, 2007

Should we include the following (included in FADC250 specs)?

· Clock specification? Jitter/source 

· Data Latency

· Trigger latency (only indirectly referenced below)

· Linearity? INL/DNL?

It might make sense to divide the list into issues that drive the design and others that need additional input and/or study. Commnets?

List presented by Gerard Visser at Electronics Workshop (March 27, 2007).

· Resolution: 12 bits (board will also support a 14 bits assembly option with pin-compatible parts)

· Sample rate: 125 MS/s, based on Linear Technology LTC2294 or LTC2282 dual-channel pipeline ADC’s (or LTC2299 or LTC2284 for 14-bit resolution).

· Analog pulse shaping: Details are under consideration. The ADC board will do cable loss equalization, likely some detector tail cancellation or fine-tuning thereof, and some pulse shaping (RCn filter). Requires coordinated design considering actual preamp and cable characteristics, which are now being prototyped. Two active stages and a small number of L-C filters will be used.

· Channel count: 72 inputs 

· Inputs: 24 channels per 25 pair cable, three cables per board, front panel connectors; full-scale input range 0.25V to 1.0 V (differential), differential termination. Gain and termination are set by resistor values (no jumpers). CMRR >65 dB up to 10 MHz. High common-mode input impedance (>2 MΩ per channel), with option to connect split differential termination to ground.
· Acquisition buffer: Dual-port circular buffer, 2048 points (19.5 μs). Trigger must be received and data points grabbed within that time

· Record length: Programmable up to 1024 points (typically will use at most ~25 points). Fixed or variable record length and index offset. Needs further discussion.

· Allowable to use same point data in two (or more) events, points can be grabbed repeatedly until overwritten in the acquisition buffer. 

· Output (readout) buffer: 1 MByte. 
Discussion from Gerard: This will hold 72 events if zero suppression is off and each event requires 100 points on each channel. Under more typical conditions it will hold at least several hundred events. Another way to look at it is, it is enough to read 19 other ADC boards at 160 MB/s using (ideally) 19/160 of the CPU time, leaving 88% available for other tasks, while this FIFO is refilling. 

Question/comment from Elton:  I assume this is given by 72 events x 72 channels x 100 12bit words/event = 0.778 Mbytes? Is this consistent with our rate estimates? (I don’t quite understand the statement about no zero-suppression if only 100 words is used per event)?
·  FPGA based digital signal processing with >50% FPGA CLB’s available for this. (FPGA will be likely be Xilinx Spartan-3E series). 

Discussion: Details TBD, can include digital filter, zero suppression, integration, peak value, pre-pulse summary (to handle pileup & overload recovery), etc. 

·  Preamp board control (LVDS) or analog test pulser output on the 25th pair of cable. 

Discussion: Details TBD, pending preamp board design & prototyping results.

·  Offset DACs to set DC baseline level, probably in groups of 12 channels. Offset range covers full signal range.

·  Triggering: External trigger and (optional) event tag/descriptor and point index received from J2 pins (only). Protocol not yet specified. Trigger rate (Poisson) up to 200 kHz. Trigger input may be asynchronous to sample clock. Deadtime limited only by trigger interface protocol. Internal trigger (digital discriminator) intended for test applications only.

·  Trigger processing time: Approximately 375 ns to fetch and zero-suppress a 40-point window.

·  Trigger action FIFO: Depth 16. 

Question: Busy output if trigger action FIFO gets full? Maximum latency to respond to trigger is 6 µs for 40-point window; this allows up to 13.5 µs external trigger latency.

· Header insertion: Per-channel and per-event headers including timestamps & scalers may be inserted in the data. Details TBD.

·  Mechanical/Power: single-slot 6U VME64x w/ mezzanine, forced-air cooled, DC power from standard VME64x supply voltages (+5, +3.3, ±12, usage TBD); expect about 35 W (700 W per crate) at 105 MS/s.

· Readout: VME64x & 2eVME slave only, 32 and 64 bit block transfers supported, up to ~160 or ~320 MByte/s; VME interrupts on readout buffer almost full (programmable level), programmable retransmit feature is available on readout buffer.

