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Adjourned at 4:40 pm

	Agenda Item
	Follow-up/Action

	Design Overview
Design Trade-offs
ASIC Specifications
Design overview/die size
5mm x 5mm is available.  Should use as much as makes sense (to be addressed later), including additional test structures, as mentioned above.
Overview Block Diagram
The flow and relationships of items in the block diagram are very confusing.
Architecture and pin-outs
The detailed functionality of a number of sub-blocks and their required pins have changed, but are not yet reflected in a revised pin-out:

· 80MHz output monitor
· Wiring of control voltage/2GHz/4096 time reference monitor
· Read switch control, Vpol for sampling cells
· Trigger ( sample/__Hold functionality
· Vref (2x/analog input)
I/O Pads

Initially a 2pF pad capacitance was presented in simulation. The design kit provides a standard input pad of something like 0.2pF capacitance.  This should be sufficient.

Software

For next iteration both Cadence software and design kit upgrades are needed.  Will get away from custom (Sun) hardware, but will require learning curve.  Must get design kit working for July 20th submission
Timing Generator
Post-layout extraction indicates that a significant deterioration of the sampling speed to 10GSa/s is observed.  It was pointed out that a reduction in sensitivity to layout parasitics could possibly be realized by moving away from minimum-sized transistors.
A 50% duty cycle sampling is unacceptable from an analog bandwidth perspective (~3GHz ( 1GHz analog bandwidth reduction)

There is a problem making the existing design, with 50% duty cycle run faster than about 14GSa/s.  However, scaling from larger feature-size processes, it should be possible to realize a faster sampling rate.
Sample Depth
At 10GSa/s, and 128 storage cells, the sampling window is only 10ns wide, and is further reduced by the number of samples instantaneously on during trigger receipt.  This is uncomfortably short for discriminating signal, generating a (veto-capable) trigger strobe, and delivering it.  Since the contribution of the Switch-off capacitance is modest, and isn’t the driving term, it is possible to make the number of samples larger without degrading the analog bandwidth.

	Consider the inclusion of additional test structures:
· comparator evaluation

· sampling transfer

· DLL test?

A number of 1-D parameter sweeps were presented.  However, it would be more useful if done so around nominal optimum points for all other parameters (raw data available, a matter of clarifying presentation)

Specifications listed in numerous places are in disagreement.  Need revised table which defines target goals of this specific prototype.

Width at least 2.5mm active if consider going to 256 storage cells
Block diagram should be re-drawn (e.g.) example channel to right, and clearly delineated. 
Pin-list and pin diagram should be revised to match the updated logic.
Allocation of test structure pads.
Use the available IBM design kit (RF) pads.

Mary is working on it (LVD, DRC, etc broken, though could be operator error since new)

A study will be performed of larger than minimum-size transistors as part of the delay-element and restoration inverter.  (it will decrease the schematic simulation speed, but may improve overall)
Implement narrower window strobe logic. Tentatively adopt 8 samples wide (800ps), which should provide adequate settling.

Making the transitions asymmetric, it is possible to improve the timing generator speed.

Suggest 128 ( 256 samples deep, which is either 25ns at 10GSa/s or 12ns at 20GSa/s (in later timing generator design)

	Sampling cell
Much discussion regarding bandwidth and leakage current ensued.  The 40fF storage capacitance seems a reasonable choice, and simulations demonstrate it is adequate, when combined with a “read” transistor.  There was confusion about the difference in storage time of the value at the output of the source follower (comparator input), and an explanation was posted.
Concern was raised about the power required by the source-follower bias current.  Simulation has been using 100uA/cell.  This is 120uW/cell.  At 4 channels and 256 cells/channel, this is 120mW.  Maybe OK for prototype, but not for 32 channel chips
.
ADC -- comparator
As the signal extends to ground, initially a comparator design using +/- 1.2V and 3.3V transistors was considered. Power-supply rejection should also be considered.
A number of suggestions to optimize comparator for the application performance. Need PMOS levels.
ADC – 2GHz clock generator
Basic 2GHz oscillation using 5 stages looks good.  Concern was raised about the fan-out of this clock (512/1024 nodes being driven at  2GHz).  Power required is also a concern.

ADC – 2GHz counter
Simulation shows first-stage DFF can run at just over 2GHz.  Logic of counter should be inverted for normal ripple-counter operation.


	Perform a “final” simulation, incorporating all elements (input bonding wire, bus capacitance, etc.)
Simulate at lower bias current to check impact of lower power operation.

Modify to 1.2V transistors, single power supply, PMOS transistors for differential pair input.  Re-simulate.

Will study.

Simulate fan-out tree.
Turn-off clocks after conversion. 

Change next-stage clock input to run from Qb, not Q (Q’s are the output bits for count)

	Design Submission
Still scheduled for July 20th.  Various design elements need to be completed and integrated “soon”.
	A final design review (online) will be performed?


