1
LR LR LR E LR L L LT L L LR LR LR LR L L LR LR LR E R LR LR LR LR LT LU

2. ARM /=&

- ®H Qo

The ARM processor is a Reduced Instruction Set Computer (RISC). The RISC con-
cept, as we saw in the previous chapter, originated In processor research pro-
grammes at Stanford and Berkeley universities around 1980.

In this chapter we see how the RISC ideas helped shape the ARM processors.
The ARM was originally developed at Acorn Gomputers Limited of Cambridge,
England, between 1883 and 1985. It was the first RISC microprocessor developed
for commercial use and has some significant differences from subsequent RISC
architectures. The principal features of the ARM architecture are presented here in
overview form; the details are postponed to subsequent chapters.

In 1990 ARM Limited was established as a separate company specifically to
widen the exploitation of ARM technology, since when the ARM has been licensed
to many semiconductor manufacturers arcund the world. It has become estab-
lished as a market-leader for low-power and cost-sensitive embedded applications.

No processor is particularly useful without the support of hardware and software
development tools. The ARM is supported by a toolkit which includes an instruction
set emulator for hardware modelling and software testing and benchmarking, an
assembler, C and C++ compilers, a linker and a symbolic debugger.
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e N: Negative; the last ALU operation which changed the flags produced a negative
result (the top bit of the 32-bit result was a one).

e Z: Zero; the last ALU operation which changed the flags produced a zero result
(every bit of the 32-bit result was zero).

e C: Carry, the last ALU operation which changed the flags generated a carry-out,
either as a result of an arithmetic operation in the ALU or from the shifter.

e V: oVerflow; the last arithmetic ALU operation which changed the flags generated
an overflow into the sign bit.
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The load-store architecture;

3-address data processing instructions (that is, the two source operand registers
and the result register are all independently specified);

conditional execution of every instruction;

e the inclusion of very powerful load and store multiple register instructions;

the ability to perform a general shift operation and a general ALU operation in a
single instruction that executes in a single clock cycle;

open instruction set extension through the coprocessor instruction set, including
adding new registers and data types to the programmer’s model, |

a very dense 16-bit compressed representation of the instruction set in the Thumb
architecture.
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1. The current state is saved by copying the PC into rl4_exc and the CPSR into
SPSR_exc (where exc stands for the exception type).

2. The processor operating mode is changed to the appropriate exception mode.

3. The PC is forced to a value between 00,4 and 1C,4, the particular value depending
on the type of exception.
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