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Q1. The following questions are in True or False format. Please circle the right answer. Before answering them, please read carefully. (10 pts)
a) The stack pointer points to the next instruction to be read from memory and executed by the CPU

b) SPI doesn’t have a data verification or error checking system. 


c) The low-power modes of MSP430 are configured with the CPUOFF, OSCOFF, SCG0, and SCG1 bits in SR.

d) Continuous mode can be used to control PWM signals period and duty cycle.


e) Transducer(sensor) converts an electrical quantity to a physical quantity.
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Q2.  Write down some real-life IoT applications. If you want to design any IoT applications, what are the important components of the Internet of Things? Which digital communication protocol will be used for IoT among UART, SPI, and I2C? (10 pts)











Q3. You have been asked to design a Fire alarm system using a microcontroller chip, MQ-2, relay, and a buzzer. MQ-2 is an analog sensor that has high resistance to clean air. This resistance starts to drop when smoke exists in the environment. The sensitivity of the sensor can be arranged with a potentiometer connected between its output and ground pins. 
· The system should check the smoke level every 5 s. In idle times, it should stay in a suitable low-power mode. 
· If the smoke reaches a dangerous level (selected by the user), then the system should turn off the main electricity of the house by disconnecting the relay. The green LED will be turned off to show that the relay is disconnected. Also, the buzzer should start to beep at a 0.5-s interval. 
· The system can be turned off and on by using a push button. This operation must be accomplished by a suitable low-power mode. If the system is working, the red LED will flash every 30 s.

a. Draw a level-0 and level-1 block diagram for the above implementation. (10 pts)
b. Draw a UML activity diagram for the above implementation. (10 pts)

















































Q4. Write an assembly code that will toggle your red led every 1s and control your led brightness to  10%. (10 pts) [Hints: Write your C code and try to find the assembly instructions for each statement] 



























Q5. Draw a diagram connecting one master and three slaves using the daisy chain connection method (10 pts)















Q6. What is the I2C bus frame format? (10pts) 



Q7.  Write a program for the specifications, where your microcontroller board is receiving two sensor data which uses the ADC method (10pts).  























Q8. What is the global and economic significance of the project that you have chosen for this class? (10pts)











Q9. Determine the result of each assembly instruction using the value from the following table. (10 pts)

	Registers
	Value
	
	Memory Location
	Value

	R5
	0010
	
	0x9000
	000F

	R6
	0020
	
	0x9002
	0010

	R7
	9000
	
	0x9004
	0011

	R8
	9004
	
	0x9006
	0012

	R9
	9006
	
	0x9008
	0013

	R10
	0A12
	
	0x900A
	0014

	R11
	0B12
	
	0x900C
	0015




a. Mov.w R8,R11
             R11=

b. Mov.w @R9,R6
R5=

c. Mov.w 4(R8),R5
R5=

d. cmp.w   #0009h,R5
Result = greater or less?

e. incd.w  R11
R11 = 
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