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Running the MC88110 in Lockstep

Systems that use two MC88110s in lockstep must take several precautions to guarantee deterministic
behavior. First, all inputs, including asynchronous inputs (for example, interrupts} must meet all setup and
hold times so that they are recognized on the same clock. Second, the system must ensure that initial
decoding of invalid instructions does not affect the timing of one, but not both, of the processors,

Because of the high degree of parallelism in the MC88110, the sequencer performs some initial decoding of
instructions before it knows whether the instructions are valid. In some cases, an invalid opcode that is
partially decoded can affect the internal timing of the data unit. Fer instruction cache accesses, the value on
the data bus is forwarded to the instruction unit once pretransfer acknowledge (PTA ) is asserted. The
instruction unit performs some initial decoding regardless of whether the instructicn is valid. Therefore, the
data bus must be driven with the same data for both processors coincident with and following the assertion
of PTA for all instruction cache accesses.

After power-up and before attempting to run in lockstep, the system should enable the caches on hoth
devices, initialize each instruction cache so that they are consistent, and initialize each target instruction
cache (TIC) by stepping through a series of branches. Note that it is not sufficient to just invalidate the
cache entries; they must be initialized to the same values. One alternative for the instruction cache is to fill
it with NOPs (for example, add r0, r0, r0). The general register files and the extended register files in both
processors should also be initialized to the same values. This can be done very quickly using a series of or
tD, r0, r0 instructions for the general register file and a series of mov xD, x0 instructions for the extended
register file.

Once the instruction cache, TIC, contror registers, and register riles are consistent on both parts, the two
processors can be synchronized and the system can start running in lockstep. One way to synchronize the
processors is to assert reset to each device. When coming out of reset, the caches and register files will be
unchanged, and the contrel registers will have their default values. An alternate method is to assert an
interrupt signal to both parts at the same time. This will work if both processors are in serial mode (SER in
the processor status register is set), both sets of control registers are consistent, the exceptions freeze
{EFRZ) and interrupt disable (IND} bits in the processor status register are clear, and both processors are in
a loop that branches tc itself. In this case, the two processors will begin the exception handler tor the
interrupt at the same time, and they will continue to operate in lockstep.

This document contains information on a new product. Specifications and information harein are subjact to change without notice.

@ MOTOROLA H

© MOTOROLA ING., 1992 902

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guaranteg
regarding the suitability of its products for any particular purpose, nor does Matorola assurne any liability arising out of the application or use of any
product or circuit, and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical* parameters
can and do vary in different applications. All operating parameters, including “Typicals* must be validated for each customer application by customer's
technical experts. Motorola does not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended,
or authorized for use as components in systerns intended for surgicat implant into the body, or other applications intended to support or sustain lfe, or for
any other application in which the failure of the Motorola product could create a situation where personal injury or death may occur. Should Buyer
purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers,
employess, subsidiaries, affiliates, and distributors harmless against all ¢laims, costs, damages. and expenses, and reasonable attomey fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and are registered trademarks of Motorola, Inc. Motorola, Inc. is
an Equal Oppontunity/Affirmative Action Employer. u

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motcrola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.

JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyc 141 Japan.

ASIA-PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Center, No.2 Dai King Street, Tai Po Industrial Estate,
Tai Po, N.T., Hong Kong.

[ @ MOTOROLA

MCXXXXX/T

For More Information On This Product,
Go to: www.freescale.com



