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ASCII Source: 090-~000039

This routine converts a 1l6-bit Gray code number to its binary

equivalent.
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REQUIRENENTS

1.1

1.2

1.4

Memox

1K or larger alterable memory

Eguipment
NOVAR central processor

mxternal Subroutines

None
Other

None

QPERATING PROCEDURE

2.1

202

2.4

2.6

Calling Sequence

JER .GRYB
return

Input Format

A l6-bit Gray code word is passed in ACH.

output Format

The binary equivalent is returned in ACH.

Error Returns

None

ctate of Active R2gisters upon Exit

ACl, AC2 are unchanged.
destroyed.

Cautions to User

None

ac¥, AC3, and Carry are



3. DISCUSSION

3.1 Algorithms

Let the Gray code number be represented by

Gn Gn—vl . - L Gl Gg

and the binary number as

Bn Bn_,l . ° - B}_ Biz
=

THeh By = j=i Gj mod 2
Note that this is equivalent to

Bj = Gi ® Bi+l (i < n)
The latter formula is the principle of this routine.
Each successive binary result is computed as the ex-
clusive OR of the previous resuit bit and the present

Gray ccde bit.

3.2 Linmitations and AcTuracy

The routine is exact for all 16-bit Gray code numbers.

3.3 gize and Timing

The routine is 22 (octal) words in length.
Execution time is 536.4 M seconds.

3.4 References

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

3.5 Flow Diagrans

None

4, EXAMPLES AND 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 micht be transmitted
if a weighted binary code were used. For example, the
transition from @111 to 1@%% involves all four bits.
Therefore, any code from @Z27 through 1111 could be trans-
mitted 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 .GRYB is provided with the NOVA soft-
ware., If a user requires this routine, this tape should
be edited into the user source.

PROGRAM LISTING

A listing of .GRYB follows. No origin is given in the
source, enabling the user to edit this tape anywhere
within his routine,
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EOUIVALENT OF A 16 BIT GRAY CODb

L T I 2
[ R

: INPUT: GRAY CODE WORD IN AC®

: OUTPUT: BINARY EGUIVALENT IN AC®

5 CALLING SEQUENCE:

3 J « CRYB

3 RETURN

3 METHOD: BINCJ) = SUM MOD 2 (N=8,J) GRAY(N)

3 UNCHANGED: AC1s AC2
3 DESTROYED: ACHs ALC3s CARRY

BBPEE 054817 - GRYD: 3 SAVE RETURN
BRAGAT B44816 3 ®SAVE ACH
AEBEZ CTAREL LK : ITERATION COUNT OF 16
GAGRI B44820 5 3 SAVE IT
ARes4 126440 SUBD el : OLEAR 4Cts CARRY
AEEGS (76660 2UCP9:  BURBCR 323 I ¥ TO AC3 BIT 2
2a906 163120 i . @ :
1251848 MOVE 1.t H
135208 i 3 H
ZY B148%28 3
gRe12 @esves 3
pEEIS 1210060 H TO ACE
PpRG14 9Zaglé 3
gRGIsS gez2giy H

gnuLe BOBR00 :
pr@p17 oupres UCH3:2

*SAVE AaCt
SAVE RETURN
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28621 0ZRC2E .UC2a:

L.GOP COUNT STORAGE
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