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Understanding MOV, LDR, and Addersing Modes. 
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Introduction 
 

In this lab, we are going to talk a little about your previous homework (#3), and after that we 

will try to write some small assembly programs to understand what the assembler do for our 

instruction (e.g. LDR with a constant), and learn about some new Keil directive, most of the 

lab task will be debugging and at the end of each task a student should be able to demonstrate 

the debugging process and what the assembler did to our assembly code. 

 

#1 Homework 3 Feedback: 
 

First of all, thank you all for this awesome submission, to be honest, most of you did a great 

job in this homework, so cheers to you all! 

Now for the first question (Q5), we will ask Eng. Ahmed R. Aghaalkurdi to demonstrate his 

solution, then we will ask Eng. Mohammad Isleem to comment on his homework code and we 

will try to make it better together. 

For the second question (Q8), we will ask Eng. Basel N. Abuhadrous to demonstrate his solution. 

 

#2 What do you need to know: 
 

I just want you to know in this lab that there’s a window in Keil called Disassembly window, 

I’ve talked about it a lot before, but for anyone who doesn’t know, this window gives you a 

memory view but with the instructions in it, you should use it a lot in this lab to know what did 

the assembler change to your code, and know what is the real instructions executed in your 

CPU. 

 

Figure 1: Disassembly Window Screenshot for dummies. 
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Lab Tasks 
 

You need to open your assigned textbook to solve these tasks. 

 

Task #1: MOV with rotation (8 min, 5 min) 
 

In this task, you should not use Keil to know the value of each register, first calculate the 

result in your mind, then we will use Keil to make sure that we understand it. 

 MOV r0, #0xFF, 4 

  MOV r0, #0x8, 7 

  MOV r0, #25, 16  

  MOV r0, #0xA, 10 

   MOV r0, #0xA0, 10 

 

Note: Not every instruction is a correct instruction!  

 

Task #2: MVN instruction (5 min, 2 min) 
 

The MVN instruction is the same as MOV, but it takes the first complement of the stored value, 

so if you expect zeros from a MOV, you should expect a value ones from an MVN, for this task 

it should be easy to you to calculate the results of MVN if you know what a MOV should store. 

 MVN r0, #0xFF, 4  

 MVN r0, #0x8, 7 

 MVN r0, #25, 16  

 MVN r0, #0xA, 10  

 MVN r0, #0xA0, 10 

  

Task #3: Hex to instruction (10 min, 3 min) 
 

Now return to figure 6.2 in your assigned textbook, and convert this hex value to instruction. 

0xE3A002AA  

 

Figure 2: MOV instruction with an immediate operand [1]. 
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Task #4: More about LDR (20 min, 8 min) 
 

As you used the LDR instruction to load data from FalshROM, or RAM, this time we will use it to 

load an immediate, to be honest, the LDR is designed to load from an address, but how could 

our assembler load that immediate value and convert our LDR pseudo-instruction into real 

instruction, we will not cover all the cases in the lab, so you should return to your assigned 

textbook to understand more. 

Firstly use this instruction and take a look at the disassembly window. 

 LDR r0, =0x4 

 

After this point you should understand that the assembler changes our LDR to a MOV instruction, 

now what I need you to do is to learn about the meaning of literal pool and the LTORG directive. 

To learn that, build this code, and try to fix the error in it. 

 LDR r3, =0x12345678 

stop B stop 

  

 FILL 4200, 1 

 END 

  

And don’t forget to look at the Keil documentation:  

http://www.keil.com/support/man/docs/armasm/armasm_dom1361290018422.htm 

 

Discussion 
 

In this section, we will try to solve some of chapter 5 exercises from your assigned textbook, 

we will solve Q1, Q6, Q10, and Q11, and we will try to verify our results using Keil. 
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