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Phase-1 power consumption:

As per http://rnc.lbl.gov/hft/hardware/docs/AB_20080403%20STAR%20Meeting.ppt
Power consumption: 

Static: ~ 400 mW

Dynamic: ~60mW (serializ.); 110 mW (6 x LVDS TX); 8 mW (LVDS RX); 
So: if static = analog then

Analog = 400mW/sensor  => 4W/ladder
Digital = 178mW/sensor  => 1.78W/ladder + cable drivers 

Cable driver power is 6 FIN1108 drivers. Data sheet is here http://www.fairchildsemi.com/ds/FI/FIN1108.pdf
80mA / chip @ 3.3V so (6 drivers) * (80mA) * (3.3V) = 1.6W / ladder. There will be other drivers/converters, we will account for them in the contingency.
We want to keep the voltage drop to less than 100mV for a 2 meter run of wire. 
Analog current = 4W / 3.3V = 1.21A

Resistance of wire = 0.1V / 1.21A = 0.083 Ohm

From http://en.wikipedia.org/wiki/American_wire_gauge 

This corresponds to AWG 21 (0.0285” dia) at 0.042 ohm / meter for analog power
Or ~2 strands of AWG 24 (0.0201” dia) at 0.084 ohm / meter for analog power

The digital power is similar at 1.78W + 1.6W = 3.38W

Ultimate power consumption:

Early estimate here http://rnc.lbl.gov/hft/hardware/docs/MstarSum160507.ppt this is likely too high.
SUZE1 power consumption as per http://rnc.lbl.gov/hft/hardware/docs/CH_Star.ppt. This is less than estimated above…
In any case, under the initial assumptions, 
Analog power = 545mW / sensor  => 5.45W / ladder

Digital power = 330 mW / sensor  => 3.3W / ladder

Analog current = 5.45W / 3.3V = 1.65A

Resistance of wire – 0.1V / 1.65A = 0.061 ohm

This corresponds to AWG 19 (0.0359” dia) at 0.026 ohm / meter for analog power
Contingency needs to be added to all of the above derived wire diameters.

