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ABSTRACT

This routine converts a 16-bit binary number to its Gray code
ecuivalent,
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REQUIREMENTS
1.1 Memory

1.2

1K or larger alterable memory.
Equipment
NOVA central processor.

External Subroutines

None.,
QOther

ione,

OPERATING PROCEDURE

2.1

2.3

Calling Secuence

JSR  .BGRY
return

Input Format

A 16-bit binary word is passed in ACH,

Outout Format

The Gray code ecuivalent is returned in ACH.

Exrror Returns

None,

State of Active Registers upon Exit

ACZ, AC3, and Carry are destroyed. ACl and AC2

are unchanged.

Cautions to User

one,



3. DISCUSSION

3.1 Algorithms

Let the binary number be represented as
Bn Bp-1 - - - B1 By
and the Gray code number as

Gp Gpey » - » G1 Gy

il

Then Gy = By ® Bj4; for i < n

for i = n

]

and Gn B

n

Using 16-bit numbers, the algorithm simply
reduces to

G =B @& (B/2)
where "B" is the input and "G" the output.

3.2 Limitations and Accuracy

The routine is exact for all 16-bit binary
numbers,

3.3 S8Size and Timing

The routine is 13 (octal) words in length.
Execution time is 5%.3 u seconds.

3.4 References

Norman k. Scott, Analog and Digital Computer
Technology, McGraw-Hill Book Company (1960),
237 - 239.

3.5 Flow Diagrams

None.



EXAMPLES ANMD APPLICATIONS

For analog to digital conversion, it is desirable

to use a code which represents successive decimal
digits with only one bit change. This is necessary
since a smooth analog transition causes discrete
digital changes. During a digital change, many
erroneous codes might be transmitted if a weighted
binary code were used. For example, the transition
from Z1l1l1 to 1@P% involves all four bits. Therefore,
any code from @@ZZ through 1111 could be transmitted
during the analog transition. Using an n-bit Gray
code, the maximum error is only 1/2**n of the total
range.

The ASCII source of .BGRY is provided with the NOVA

software, If a user requires this routine, this
tape should be edited into the user's source.

PROGRAM LISTIKG

A listing of .BGRY follows. No origin is given in
the source, enabling the user to edit this tape any-
where within his routine.
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annan
ARBG 1
nanee
2ARa3
NAAR 4

BAGasS

ANGRE
BRART
20013

AARY
2001 P

? RINARY TO GRAY CUDE

3 COMPUTES THE GRAY CODE OF A 16 BIT BINAKRY AUKD

3 INPUT:

3 QUTPUT:

RINARY #4URD IN AC®

3- CALLING 3EQUENCE:

J5R +BGRY
RETURN

} METHOD: GRAY

Aaapig
P54p12
1a5222
135009
11752@
123000
162400
AP 41 1
anzaye

ARAAAR
RARAAD

§OUNCHANGED: ACtY,
¢ DESTROYFED: ACR,

BGRY?:

s URAY 2
s JRAZ:

S5TA 1, .URGY
574 3, .UBA3
MUVAR #s
MIY 1.3
ANDEL 2,3
ADD 120

5UB 3.9

LDA 1,.UBO}
JMP 8.URA3

7]
@

GRAY CODE #ORD IN ACS

= BIN «XOkKe (RIN/P)

AC2
AC3.

o we ws o

CarRrY

*SAVE ACH

SAVE RETURN

Biwnv/po

EXCLUSIVE UR (SEE «XOR )

*RESTORE AC)
RETURN

*SAVE ACH
SAVE RETURN
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