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The organization of the ARM integer processor core changed very little from the
first 3 micron devices developed at Acorn Computers between 1983 and 1985 to
the ARME and ARM7 developed by ARM Limited between 1990 and 1995. The 3-
stage pipeline used by these processors was steadily tightened up, and CMOS
process technology reduced in feature size by almost an order of magnitude over
this period, so the performance of the cores improved dramatically, but the basic
principles of operation remained largely the same.

Since 1995 several new ARM cores have been introduced which deliver signifi-
cantly higher performance through the use of 5-stage pipelines and separate
instruction and data memories (usually in the form of separate caches which are
connected to a shared instruction and data main memory system),

This chapter includes descriptions of the internal structures of these two basic
styles of processor core and covers the general principles of operation of the 3-
stage and 5-stage pipelines and a number of implementation details. Details on
particular cores are presented in Chapter 9.
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e All instructions occupy the datapath for one or more adjacent cycles.

e For each cycle that an instruction occupies the datapath, it occupies the decode
logic in the immediately preceding cycle.

e During the first datapath cycle each instruction issues a fetch for the next instruc-
tion but one.

@ Branch instructions flush and refill the instruction pipeline.
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