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This article describes the 68LC040 enul ator found on Power Macintosh.
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The 68LC040 emul ator provi des an environnent by which 680x0 applications can
execute on a Power Macintosh conputer. The enul ator converts 680x0 instructions
i nto Power PC i nstructions and sends themto the PowerPC runtime environment. The
enmul ator al so maintains the emul ated 680x0 environment (such as 680x0
registers).

This enul ator uses the basic Mtorola 68040 instruction set. However, it does
not support instructions fromthe optional 68881 or 68882 fl oati ng-point
coprocessor. Those applications which use the SANE math routines will be
conpati ble with Power PC systens and gain the benefit of the PowerPC s fast
floating point unit.

A Power PC i npl enentation of System 7's Virtual Menory Manager is supported by
the system Applications that use the System 7 VMinterface should work
correctly, but those relying on directly accessing the 68K PMVU wi || break

Not e: The 680x0 emul ator nost resenbles the Macintosh Centris 610. Applications
or other software which runs on the Centris 610 will nost likely run without
probl ens under the enul ator.

The emrul ator mai ntains tables which maps a 680x0 instruction to one or nore
Power PC i nstructions. On average, one 680x0 instruction requires 10 Power PC
instructions. A PowerPC application will be slightly larger than its 680x0
counterpart because it generally takes nore instructions to acconplish the sane
work on a RISC systemthan a Cl SC system

Conpatibility

The emrul at or has been designed to be highly conpatible with those applications
whi ch adhere to the Maci ntosh programi ng gui del i nes. However, there are
operational difference between the enul ator and an actual 680x0 processor. The
known exceptions are the foll ow ng:



* No support for coprocessor's (FPU or M) instruction set (as nentioned
above)

e The enmulator will runs as fast as the systemw Il allow There is no
attenpt to maintain the same instruction timng as a 68040
ni croprocessor.

e The 68020 nodule calls, CALLM and RTM were del eted i n subsequent 680x0
m croprocessor. These calls are not supported by the enulator. Calling
themw Il result in an illegal instruction exception. This should not be
a problem for applications which run on 68030 or 68040 based systens.

« Wthin the 680x0 fanmily, there are several instructions which have
reserved fields. Although unlikely to have been intentionally done,
accidental reliance on these fields may result in unexpected behavi or
when run under the 68LC040 emul ator.

* Address error exceptions are handled differently under the enulator. A
680x0 mi croprocessor checks for address errors before conpleting the
execution of a branch instruction. For performance reasons, the emnul ator
checks after executing the branch with Power PC systens. This nmay cause
problems with applications which install an address error exception
handl er.

* Bus error exceptions are also handled differently under the enul ator
Thus, applications with bus error handlers need to account for these
di f ferences.

* It may be necessary to nodify some nmenory-mapped /O calls to perform
certain I/ O accesses.

Note: For details on these conpatibility issues refer to the Inside Macintosh:
Power PC Syst em Sof t ware book. Avail able from Appl e Programer's Devel opers
Associ ati on ( APDA)
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