ATWD “High Power Consumption” Mode Analysis

(or “Hints on Running the ATWD ADC”—Brad Krieger 8/2003)

I have analyzed the ATWD5 schematics from Peter, and the “ATWD5A ADC Memory Strobe Logic” document from Oren in attempt to make sense of the reported problem.  Specifically, for KAMLAND, that problem is “ATWD5 goes into a high and varying power consumption mode after some period of time if READOUT is not completed.”   

A similar potential problem is envisioned for ICECUBE, i.e. “can we abandon a “DIGITIZE” or “READOUT” sequence before completion, and avoid the above mode?  How should we do this?” The table below describes the various operational modes, control signal states, and the resulting ATWD5 operation.  It is clearly determined from the logic which states are stable and unstable, and therefore how the chip should be operated.

	Mode
	DRST
	DSET
	SCK
	Counter

Status
	ADC Latch
	Stable?

	Acquire
	1
	0
	X
	reset
	set
	Yes (1)

	Digitize
	0
	0
	X
	run
	?
	No (2)

	Readout
	0
	1
	0
	run
	reset
	No (3a)

	Readout
	0
	1
	1
	run
	reset
	No (3b)

	--
	1
	1
	1
	reset
	set
	No (4)

	--
	1
	1
	0
	reset
	set
	Yes (5)


Notes:  
Please note that Peter’s “dset” and “dres” input signals are reversed relative to Oren’s “DRST” and “DSET” pads. Many comments below refer to the “bit3” cell of Peter’s schematics for the chip. “Bit3” is where the counter and shift register input streams converge.  Because this is a dynamic logic cell, and has two input data streams, several opportunities for disaster present themselves. There are two conditions that can lead to instability: no driven input to “bit3” or inputs shorted in “bit3”.

(1)
“Bit3” is driven by the counter (the ADC latch is set), the counter is in reset. The shift register input to bit 3 can’t be turned on by SCK, and the “bit3” output gate is driven.  This is the best mode to keep the chip in.

(2)
The chip should only be in DIGITIZE mode for the period of time required to reach MaxCount.  The “bit3” cell will become unstable after extended time in this state because the channels that have already fired have no driving input (both TGATE off).  Therefore, the input inverter of “bit3” will eventually have no defined value, and could oscillate or sit in a state where both of the inverter transistors are on, causing a short.  For channels that did not fire, the counter is driving the input (the ADC latch is set), so they are OK.  A long time is >100 us to millisecs (?).

(3a)
The chip should only be in READOUT mode for the period of time required to readout.  With SCK=0 for a long time, the same condition as (2) applies for “bit3”.

(3b)
A similar situation exists in “bit3”, but now for the output gate—its input becomes undefined after a period of time without continuous transferring of the shifted data on the transitions of SCK.

(4)
This is the worst mode to put the chip in.  It guarantees a short between the counter output and the shift register output of the previous cell in “bit3”.

(5)
Another OK place to keep the chip, but only if you can guarantee the state of SCK=0.  In this case “bit3” is in the same state as (1). Acquire is preferable because it doesn’t depend on SCK.
