FIRMWARE ENGINEER QUESTIONS

Many microcontrollers have an internal PLL that allows adjusting the microcontroller system clock.  Describe how a PLL works, and list the typical PLL registers that must be initialized during system start up.  

1. Write a short pseudocode illustrating how that would be accomplished.

A 24 volt DC motor attached to a lead screw moves a tool in and out of a fixture.  It is required to control the speed, direction and position of the tool.  

1. List at least two types of motor that can do this job

2. List the advantages and disadvantages of each type

3. Suggest ways to know when the tool is at the limits.  

1. Describe software ways this can be controlled.

4. Suggest ways to know the position of the tool.  

1. What software techniques apply to the position?

5. Suggest ways the motor speed be controlled?  

1. What are the software issues with the various speed control options?

6. What is a PID controller and how would it apply to this task?

1. Write a very simple software pseudocode to demonstrate how to perform the above.  

2. Describe what registers will need to be initialized.  

3. Include code to communicate with an Android device to setup speed, position, etc.  

4. Include an alarm for stuck motor.

5. Would an RTOS be useful for this application?  How would you implement it?

SOFTWARE DOCUMENTATION AND MAINTENANCE

1. What is your favorite microcontroller code software documentation method, and why do you prefer it over other documentation methods?

2. What is Revision Control, and how do you prefer to implement it?

3. Describe the open source software “SUBVERSION”  

1. When might Subversion be “too much”?

4. Describe the open source software Doxygen.  

DEBUGGING MICROCONTROLLER CODE

1. Name some typical debugging techniques and tools.

2. What is Eclipse?  How is it used for code development and debugging?

3. Modern microcontrollers include various debug methods in the controller hardware.  Describe some of them.

4. What is Boundary Scan?

1. What hardware is required to use boundary scan?

2. What software is required to use boundary scan?

3. How does boundary scan enable serial debugging of multiple devices on the same boundary scan network?

4. What software issues are the most difficult when using boundary scan?

BLUETOOTH

1. Name some communication protocols that connected computing devices prior to Bluetooth.

2. Describe the function and advantages / disadvantages of Bluetooth over other connection methods.

3. Describe the function of the Bluetooth protocol stack.

4. A new product is designed to use a gyro  / accelerometer to measure  walking distance traveled. What software tasks must be done to connect the new device to a cell phone using Bluetooth?

5. What is Device Discovery?

6. Why was Bluetooth 4.0 (low energy) adopted?

7. What is a Mesh Network?  

1. Describe software issues involved with setting up a Mesh Network.

OTHER SERIAL CONNECTION PROTOCOLS

1. Discus the RS232 standard

1. Describe the RS232 hardware interface.

2. How many devices can be networked?

3. What is a USART?   Discus the microcontroller software issues required to implement a USART using RS232.

2. What is a CAN Bus?

1. Where was CAN first applied?

2. Why is CAN more capable than RS232?

3. What type of microcontroller hardware is required to network three devices over a CAN network?

4. Describe the CAN hardware driver.

5. A microcontroller is required to measure a tank level and temperature and intruder alarm, and to periodically send to another Master microcontroller over I2C.  Various situations require different actions; sound an alarm, send status to Master, turn on a red light.

1. Write a short pseudocode to illustrate initializing the controller registers.  Include an interrupt routine  using a CASE STATEMENT to direct an IRQ to the desired subroutine.

6. Describe how to set up registers in an Ethernet PHY.

1. Where might you find an Ethernet protocol stack for the microcontroller?

2. What is Unicast? 

3. What is Broadcast?

4. What is Multicast?

5. What is Medium Access Control?

