Power Requirements for LRS

Component




Power

1. Laser (+controllers)



12-28v , 40 Watts typ. , 75 Watts max

2. PC104 stack



5v, 2.5 A, 3% ripple

3. Spectrometer
12v, 2 Watts (no heater) <75 Watts (with heater), noise 1% peak,0.5 % RMS

4. Camera
5v @ 3A, +/-15v @100mA 

line reg.=0.5%, load reg=3%, ripple 2% p-p

5. Fans





???

Options:

1. Commercial Supplies: 

a. Option 1.1: similar to what we do now in DORISS, we use 3 supplies, all of which are compatible with AC and DC input. Here are a few supplies which would do the job:

i. 24v, 80 Watt- Astec LPS 115 (this is currently used for the new laser)

ii. 12v, 10-80? Watt- Condor’s GPC40-12 (2”x4”x1.5”) or GPC80-12 (7”x4.25”x2”). We use the 40-12 in PUP and works for DC although it’s not rated for it. I could probably find something even smaller than the 40-12. The size depends on if we need the heater.

iii. 5v, +/-15, 60 Watt- Astec LPT60 triple output. This would provide plenty of power to the computer and camera and is a mere 5”x3”x1.7”. Also AC/DC rated.

advantage: off the shelf parts, all of which are rated, or already proven to handle both vehicles power supplies, no board design

disadvantage: This solution takes up the largest volume in the can

b. Option 1.2: Use one large 24v power supply (such as Astec LPS170,8.5”x4.25”x1.5”) which takes both AC/DC input and use it’s output to provide power to smaller DC-DC converters for +5,+12,+/-15. If we are going to use the heater we may want to buy a 12v, 75 Watt supply which also takes AC or DC input. A 200 Watt 24v supply is the other alternative, but it would be very very large. 

advantage: Only one big power supply, the rest could be quite small if we are willing to make a PC board to house them.

disadvantage: if we are going to make a PC board I think option 2 is a better way to go, for space reasons. Problems with the 24v power supply would cripple the entire system.

2. Use Vicor modules: Much like what we did in PUP, we would feed power in through a rectifier circuit and then into Vicor’s DC-DC converter blocks. We would probably need an additional ripple attenuator Vicor module to clean up the power for the camera, and spectrometer. We would still use a commercial DC-DC block for the 15v (taking power from any of the Vicor outputs). In this scenario, we would have 2-3 Vicors (24v, 12v, and 5v), which would depend on the presence of the heater. 

advantage: we could use the heater or not use it with little effect on the size of the design. We have already built the front end of the circuit for PUP. This is the most space efficient solution.

disadvantage: Time, we would need to design, fab and test a new board rather than just making some new connectors to get going.

In summary, there is a trade off between space and time. If we are optimizing for space we should go with option 2. If we want to get something together quickly perhaps option 1.1 is the best solution. If Farley is comfortable with the space requirements, I am inclined to try this solution.

