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Module 2
Introduction to the ARM Instruction Set: Data Processing Instructions, Branch Instructions, SoftwareInterrupt Instructions, Program Status Register Instructions, Coprocessor Instructions, LoadingConstants.
Textbook 1: Chapter 3 - 3.1 to 3.6
RBT: L1, L2, L3

Introduction

We illustrate the processor operations using examples with pre- and post-conditions, describing registers and memory before and after the instructionor instructions are executed. We will represent hexadecimal numbers withthe prefix 0x and binary numbers with the prefix 0b.
ARM Instruction set

# Mnemonics Description1 ADC add two 32-bit values and carry2 ADD add two 32-bit values3 AND logical bitwise AND of two 32-bit values4 B branch relative +/− 32 MB5 BIC logical bit clear (AND NOT) of two 32-bit values6 BKPT breakpoint instructions
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7 BL relative branch with link8 BLX branch with link and exchange9 BX branch with exchange10 CDP CDP2 Coprocessor data processing operation11 CLZ count leading zeros12 CMN compare negative two 32-bit values13 CMP compare two 32-bit values14 EOR logical exclusive OR of two 32-bit values15 LDC LDC2 load to coprocessor single or multiple 32-bit values16 LDM load multiple 32-bit words from memory to ARMregisters17 LDR load a single value from a virtual address in memory18 MCR MCR2MCRR move to coprocessor from an ARM register or registers
19 MLA multiply and accumulate 32-bit values20 MOV move a 32-bit value into a register21 MRC MRC2MRRC move to ARM register or registers from a coprocessor
22 MRS move to ARM register from a status register (cpsr orspsr)23 MSR move to a status register (cpsr or spsr) from an ARMregister24 MUL multiply two 32-bit values25 MVN move the logical NOT of 32-bit value into a register26 ORR logical bitwise OR of two 32-bit values27 PLD preload hint instruction28 QADD signed saturated 32-bit add29 QDADD signed saturated double and 32-bit add30 QDSUB signed saturated double and 32-bit subtract31 QSUB signed saturated 32-bit subtract32 RSB reverse subtract of two 32-bit values33 RSC reverse subtract with carry of two 32-bit integers
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34 SBC subtract with carry of two 32-bit values35 SMLAxy signed multiply accumulate instructions ((16 × 16) +32 = 32-bit)36 SMLAL signed multiply accumulate long ((32 × 32) + 64 = 64-bit)37 SMLALxy signed multiply accumulate long ((16 × 16) + 64 = 64-bit)38 SMLAWy signed multiply accumulate instruction (((32 × 16) 16)+ 32 = 32-bit)39 SMULL signed multiply long (32 × 32 = 64-bit)40 SMULxy signedmultiply instructions (16 × 16 = 32-bit)41 SMULWy signed multiply instruction ((32 × 16) 16 = 32-bit)42 STC STC2 store to memory single or multiple 32-bit values fromcoprocessor43 STM store multiple 32-bit registers to memory44 STR store register to a virtual address in memory45 SUB subtract two 32-bit values46 SWI software interrupt47 SWP swap a word/byte in memory with a register, withoutinterruption48 TEQ test for equality of two 32-bit values49 TST test for bits in a 32-bit value50 UMLAL unsigned multiply accumulate long ((32 × 32) + 64 =64-bit)51 UMULL unsigned multiply long (32 × 32 = 64-bit)
ARM Inst ructions by Instruction class1. Data processing instructions,2. Branch instructions,3. Load-store instructions,4. Software interrupt instruction, and5. Program status registers instructions.
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3.1 Data Processing Instructions
The data processing instructions manipulate data within registers.They are i) Move instructions,i i ) arithmetic instructions,I i i ) logical instructions,Iv)comparison instructions, and multiply instructions.Most data processing instructionscan process one of their operands usingthe barrel shifter.
If you use the S suffix on a data processing instruction, then it updates
the flags in the cpsr. Move and logical operations update the carry flag C,negative flag N, and zero flag Z. The carry flag is set from the result of thebarrel shift as the last bit shifted out. The N flag is set to bit 31 of the result.The Z flag is set if the result is zero.
3.1.1 Move InstructionsMove is the simplest ARM instruction. It copies N into a destination
register Rd, where N is a register or immediate value. This instruction isuseful for setting initial values and transferring data between registers.

Syntax: <instruction>{<cond>}{S} Rd, N

Example 3.1: This example shows a simple move instruction. The MOVinstruction takes the contents of register r5 and copies them into register r7,in this case, taking the value 5, and overwriting the value 8 in register r7.I) PRE r5 = 5, r7 = 8 ii)PRE r5 = 5, r7 = 8
MOV r7, r5 MVN r7,r5 ;r7=~r5POST r5 = 5, r7 = 5 POST r5 = 5, r7 = 10
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