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ARM processors are 32-bit RISC microprocessors based on a common architecture. These processors are licensed to the manufacturers who want to build ARM-based products. The two main types of licenses are the Implementation license and the Architecture license. The Implementation license provides complete information required to design and manufacture integrated circuits containing an ARM processor core. ARM licenses two types of cores: soft cores and hard cores. A hard core is optimized for a specific manufacturing process, while a soft core can be used in any process but is less optimal. The architecture license enables the licensee to develop their own processors compliant with the ARM ISA. 
All ARM instructions are 32-bit long and have 3 operand encoding. All operands are 32 bits. It also supports multiply- accumulate instruction that gives 32- or 64-bit results form 32-bit inputs. ARM has a load-store ISA. Most of the processors use a 3-stage pipeline consisting of fetch, decode and execution stages. The pipeline executes one instruction per cycle. . Newer versions of the ARM use 5- to 8-stage pipelines which can operate at higher clock rate. Most of the ARM processors have separate instruction and data caches. These processors also have auto-indexing addressing mode. ARM supports multiple-register-transfers which allow to load/store up to 16 registers simultaneously. The ARM architecture has 16 32-bit general purpose registers, the PC being one of them. There is a current program status register (CPSR) which reflects the execution state of the processor, the execution modes, the interrupt enable flag, the conditional flags, and to switch between ARM and Thumb instruction sets. The Thumb-mode uses 16-bit instruction to reduce the code density and increase the performance of the processor where smaller memory and data buses are used.  Some of the new processors allow Java bytecode execution directly from ARM pipeline called Jazelle. Also, ARM supports an addition of a co-processor to extend its instruction set.
Based on RISC design principles, ARM processors are simple designs taking less silicon area with performance comparable to the powerful CISC machines. ARM’s goal is to optimize the price/performance ratio rather than building the most powerful processor in market. Another design goal for ARM processors is to have minimum design time. This is achieved by the modular nature of ARM processors. The ARM processors are designed using custom standard cells. The only mandatory component of an ARM processor is the integer pipeline; all other components, including caches, memory management unit (MMU), floating point and other co-processors are optional. This offers a lot of flexibility to customize the processor for a specific application. Also, because of the small chip area and use of static CMOS technology makes this processor energy efficient. These processor have the capability to shut down the clock which is important for Hence, it finds applications in many embedded applications. 
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