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ECE 271 Microcomputer Architecture and Applications 

Lab 9: Timer Input Capture in Assembly 

Instructor: Prof. Yifeng Zhu 

Spring 2016 

Goals 

1. Know how to modularize your codes by using assembly functions and placing assembly 

functions in separate source files. 

2. Learn how to call a C function from assembly 

3. Get familiar with API standards, especially passing arguments to C functions from assembly, 

passing arguments to assembly functions 

Pre-Lab Assignment  

1. Read Chapter 10 Mixing C and Assembly of the Textbook 

2. Read Chapter 15 Timers of the Textbook. 

In-Lab Requirements 

 Re-do your previous lab in assembly. 

 Your project should call the LCD C functions to display the measurement.   

 Your project should include at least two assembly files 

o main.s (read your measurement and display it on LCD) 

o timer.s (all your timer-related function should be in this file)   
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ECE 271 Microcomputer Architecture and Applications 

Lab 8 Timer Input Capture 

Pre-Lab Assignment 

 

Student Name: _______________________________ 

1. Configure RCC_AHBENR to enable the clock of GPIO Port B 
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Write your assembly code below to enable the GPIO B clock: 

 

 

 

 

 

2. Configure RCC_APB1ENR to enable the clock of Timer 2 and Timer 4 
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Write your assembly code below to enable the clock of Timer 2 and 4: 
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3. Configure PB 6 as Alternative Function Mode 

GPIO Mode: Input (00, reset), Output (01), AlterFunc (10), Analog (11) 

Register 3
1

 

3
0

 

2
9

 

2
8

 

2
7

 

2
6

 

2
5

 

2
4

 

2
3

 

2
2

 

2
1

 

2
0

 

1
9

 

1
8

 

1
7

 

1
6

 

1
5

 

1
4

 

1
3

 

1
2

 

1
1

 

1
0

 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

GPIOB 
MODER 

M
O

D
E

R
1

5
[1

:0
] 

M
O

D
E

R
1

4
[1

:0
] 

M
O

D
E

R
1

3
[1

:0
] 

M
O

D
E

R
1

2
[1

:0
] 

M
O

D
E

R
1

1
[1

:0
] 

M
O

D
E

R
1

0
[1

:0
] 

M
O

D
E

R
9
[1

:0
] 

M
O

D
E

R
8
[1

:0
] 

M
O

D
E

R
7
[1

:0
] 

M
O

D
E

R
6
[1

:0
] 

M
O

D
E

R
5
[1

:0
] 

M
O

D
E

R
4
[1

:0
] 

M
O

D
E

R
3
[1

:0
] 

M
O

D
E

R
2
[1

:0
] 

M
O

D
E

R
1
[1

:0
] 

M
O

D
E

R
0
[:

0
] 

Mask 
                                

Value 
                                

      

 GPIOB Mode Register MASK Value = 0x__________________________________  (in HEX) 

 GPIOB Mode Register Value = 0x_____________________________________  (in HEX) 

 

4. Configure and Select the Alternative Function for PB 6  

 

GPIOx_AFRL[31:00] defines the alternate function for pins 0 to 7, and GPIO_AFHL for pins 8 to 15. 

Register 3
1

 

3
0

 

2
9

 

2
8

 

2
7

 

2
6

 

2
5

 

2
4

 

2
3

 

2
2

 

2
1

 

2
0

 

1
9

 

1
8

 

1
7

 

1
6

 

1
5

 

1
4

 

1
3

 

1
2

 

1
1

 

1
0

 

9
 

8
 

7
 

6
 

5
 

4
 

3
 

2
 

1
 

0
 

GPIOB 
AFR[0] 

AFRL7[3:0] AFRL6[3:0] AFRL5[3:0] AFRL4[3:0] AFRL3[3:0] AFRL2[3:0] AFRL1[3:0] AFRL0[3:0] 

MASK 
                                

VALUE 
                                

GPIOB Alternative Function Register [0] MASK = 0x__________________________________  (in HEX) 

GPIOB Alternative Function Register [0] = 0x_________________________________________  (in HEX) 
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5. Complete the following table to configure the Input Capture for Channel 1 of Timer 4 
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ECE 271 Microcomputer Architecture and Applications 

Lab 8 Timer Input Capture 

In-Lab Demo 

 

Part 1: Measure the period of 1 Hz square signal  

 Basic requirement: In the debug environment, show the period you have measured. Record 

the accuracy for the post-lab assignment. 

 Something cool:  for example, show time measurements on LCD. 

Part 2: Interface with Ultrasonic distance sensor 

 Basic requirement: In the debug environment, show the distance you have measured. . 

Record the accuracy for the post-lab assignment. 

 Something cool:  for example, show distance measurements on LCD. 
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Lab 8 Timer Input Capture 

Post-Lab Assignment 

 

Write your answers to Readme.md and submit it to Gitlab server: 

 

1. Does the timer counter count up or down in your lab? If counting up, how did you handle the 

counter overflow? (If counting down, how did you handle the counter underflow?) 

 

2. What is the accuracy when measuring the period of 1Hz square wave? 

 

3. What is the accuracy of the distance you have measured? 

 

4. What is the most challenge issue you had in this lab? 

 

5. Do you have any suggestions or comments of this lab? 

 

6. Do you have any comments of the textbook? 

 

 


