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1.0 INTRODUCTION

The bit mirror routine is designed to reorder the bits in an image. The bits are swapped around a fixed point, that being one

half of the size of the data, as is shown for the byte mirror below. These routines can be used for conversion of 68000 based

data.

2.0 DESCRIPTION

Hex
Bit Number Value

7 6 5 4 3 2 1 0

Source 1 0 1 1 0 0 1 0 B2
Result of Mirror 0 1 0 0 1 1 0 1 4D

The ‘‘mirror’’, in this case, is between bits 3 and 4.

Several different algorithms are available for the mirror operation. The best algorithm to mirror a byte takes 20 clocks on a

NS32016 (about 2.5 clocks per bit), and uses a 256 byte table to do the mirror operation. The table is reproduced at the end

of this document. To perform a byte mirror, the following code may be used. The byte to be mirrored is in R0, and the

destination is to be R1.
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An extension of this algorithm is used to mirror larger amounts of data. To mirror a 32-bit block of data from one location to

another, the following code may be used. Register R0 points to the source block, register R1 points to the destination. R2 is

used as a temporary value.
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This code uses 33 bytes of memory, and just 169 clocks to execute. Larger blocks of data can be mirrored with this method

as well, with each additional byte taking about 40 clocks.

Registers can also be mirrored with this method, with just a few more instructions. To mirror R0 to R1, for example, the

following code could be used. R2 is used as a temporary variable.
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This code occupies 49 bytes, and executes in 286 clocks on an NS32016.

If space is at a premium, a shorter table may be used, at the expense of time. Each nibble (4 bits) instead of each byte is

processed. This means that the table only requires 16 entries. To mirror a byte in R0 to R1, the following code can be used. R2

is used as a temporary variable.
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This code requires 32 bytes of memory, and executes in 125 clock cycles on an NS32016. A slightly faster time (100 clocks)

may be obtained by adding a second table for the high nibble, and eliminating the LSHD 4,r1 instruction.

TABLES

MIRTAB is a table of all possible mirror values of 8 bits, or 256 bytes. MIRTB16 is a table of all possible mirror values of 4 bits, or

16 bytes. These tables should be aligned for best performance. They may reside in code (PC relative), or data (SB relative)

space.
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can

into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life

failure to perform, when properly used in accordance support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
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