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This report document provides you a place to fill in the answers to the following as you work through the lab.  It also describes your out-of-lab work for the coming week.
PCB-level design flow.

Section 1: Basic Switch
· Start your schematic with the switch circuit that you did in lab2  
· Why did we provide two pins for the SW_IN1?

LEDs

· Breadboard your external LED in the lab.  Make sure it works and does not burn out the LED before connecting it to your mote.

· Connect it to your mote and modify your previous application to toggle this external actuator.

External Sensor Device
· Why do we use a pFET here?

· Add support circuitry and a connector header to your design to support such an external device.  
· Build a little circuit in the lab with a pair of fixed resistors in place of the device.  Use a pFET on the high side that is controlled by your mote (in place of controlling the LED).  Using a multimeter or a scope, measure the current though the resistors when the mote attempts to turn the device ON.  When it attempts to turn it off?

· Try this again using an nFET.

· When would you put a pull-up or pull-down on the ctrl line.

· What voltage would you get if you sampled the point between the two resistors?

· Modify your breadboard LED circuit to use and external voltage source modulated by the mote.
· Add similar support circuitry and a connector header to your design but with an nFET.  

Section 2: Resistive Sensor

· If the max resistance of your sensor was 10 k ohm and the minimum resistance is 100 ohm, what size pullup resistor would you use to keep the current draw through the resistor-sensor pair under the maximum allowable for an MSP430 output in?
· What will the range of current be?

· If Vacc is supplied by an MSP430 output pin and the pullup is 1 k ohm, what is the voltage across the resistor when it is at its min value?  Max value? At 500 ohm?  What is the current at these points?
Current Sensor
· How would you convert the output of a 4-20 mA sensor to a voltage level between 0 and 3 volts?

· Find the data sheet on line to see how to hook it up and how it works. Provide a header to get at the measurement.
Accelerometer
· Track down the datasheet.  You will need a couple of filter capacitors for this, a pulldown on T2, and a little signal conditioning on the VDD line.

Wow!  All that.  Give it you best shot.  
Take Home Project

Your group will complete its preliminary schematic and layout for next week.  We will sit down with your group and go over the design in detail.  Since next Monday is a holiday, we’ll discuss in class how we’ll schedule that.  

We will take the final design and send them out for fab.  You’ll get them back in about a week and get a chance to populate them and bring them up.

Good luck and have fun.  Don’t forget to put your name on it and a date code.



















































