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Inputs/Outputs
1. Pressure Sensors: 2 4-20mA pressure sensors input circuits
a. Currently unused
b. Could be used to monitor incoming sample pressure
c. Power switched
2. Force Resistor (Flexiforce): 1 analog input circuit with relay control
a. Used for sensing force of clamp
b. Clamp mechanics preloads sensor to 15 pounds
c. Unloads when in full open position
d. “relay” allows sensor to be disconnected and the circuits bias level measured
e. Always powered
3. Environmental Sensor: 1 onboard humidity and pressure sensors, with SPI output
a. Used as “metadata”
b. Always powered
4. Flow Sensor: 
a. Input: 1 pulse counter input with voltage level shifting to 3.3V
b. Output: 24-10V fused at 375 mA output
c. Used to measure sample volume on the down stream side of puck
d. Power switched through a linear regulator
e. Regulator set to 28V to prevent over voltage if system power is above 28V
5. Vacuum Pump: 
a. Input: 1 pulse counter input with level shifting to 3.3V
b. Outputs:
i. 1 PWM speed control 0-5V
ii. Switched battery voltage: 10-35V, fused at 6.3A, 4A max expected
c. Used to:
i. Manipulate pucks
ii. Vacuum puck to empty air before sampling
iii. Clean fluid from clamp
d. Due to its high start current (4A) it is switched on its own high current switch
e. Speed control is possible with PWM
f. Speed monitor is possible with returned frequency
6. LED indicators: 
a. 3 LED driving circuits:
i. one connected to 3.3V power
ii. Two switched with GPIO
7. NFC Reader:  three pin output for antenna
a. Tag transceiver to write and read meta data of tag
8. Optical interrupters: 
a. Inputs: 8 phototransistor collector inputs
b. Outputs: 4 LED pulse circuits (3.3V Pulse)
c. Used to locate Arm and Cylinder
d. Pulsed LED to create AC signal for ambient light insensitivity
9. Puck Counter:
a. Input: 1 pulse counter input
b. Output: Switched 3.3V, 100mA max
i. Used to measure the number of pucks in a tube
ii. Since it looks down the hole it should be able to see if the cylinder is installed
10. Solenoids:
a. Outputs: 8 1A solenoid drivers
b. SPI control of solenoid drivers
11. Sample Pump:
a. Comms: RS232
b. Output: 1 GPIO 
12. Stepper Motors:
a. Outputs: 5 2A stepper motor drives
b. GPIO controlled (Step, Dir, Sleep)
13. Vacuum Pressure Sensor:
a. Input: analog voltage 0-3.3V proportional to pressure differential
b. Output: switched 3.3V
14. Bucket and Cylinder Detect
a. Input: 2 GPIO
b. Output: 3.3V

Communications
1. Programming: SWD 6pin programming header
2. RS232 comms to sample pump
3. USB Python Console
4. USB FIDO Command Console

Power
1. Input battery voltage range: 10-35V
a. 3.6 V Switching converter, designed for 1A output
b. 3.3V, 1A linear regulator
c. 5V, 2A max (Rock Pi)
d. 10-24V, 375mA linear regulator (flow sensor)
e. 5V, 200mA linear regulator (sample pump)
