Other Binary Codes (3A)

Young Won Lim
111111



Copyright (c) 2011-2013 Young W. Lim.

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free Documentation License,
Version 1.2 or any later version published by the Free Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no
Back-Cover Texts. A copy of the license is included in the section entitled "GNU Free Documentation License".

Please send corrections (or suggestions) to youngwlim@hotmail.com.

This document was produced by using OpenOffice and Octave.

Young Won Lim
1/3/14


mailto:youngwlim@hotmail.com

Coding

A code is a rule for converting a piece of information
(for example, a letter, word, phrase, or gesture) into
another form or representation (one sign into
another sign), not necessarily of the same type.

In communications and information processing,
encoding is the process by which information from
a source is converted into symbols to be
communicated. Decoding is the reverse process,
converting these code symbols back into information
understandable by a receiver.
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International Morse Code
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Character Coding

ASCII code BCD (Binary Coded Decimal)

definitions for 128 characters: Number characters (0-9)
33 non-printing control characters
(many now obsolete)
95 printable charactersi

Decimal BCD
USASCH code chart Digit 8421
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Representation of Numbers

Fixed Point Number

representation * 2's complement
81234 >  1's complement
-582978 coding e sign-magnitude

Floating Point Number

representation
+23.84380 > . |EEE 754
-1.388E+08 _

coding
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Representation of Signals

RatHili

=nfpl=a) syl | slarEe (R o Quantized signal: continuous time, & Digital signal (sampled, o
discrete time, continuous values. discrate values. quantized): discrete time, discrete
values.
Analog to Digital Converter o —
1no - ;
w1 -

n, <IN ADC out} JUL" g

T T T T T T 1
I Lep 0.5 05 0.75 10
(Via — Viero)/ Evsn

Fig. 1. An 8-level ADC coding scheme. &
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Angular Position Sensors

Rotary encoder for angle-
measuring devices marked in 3-bit
binary-reflected Gray code (BRGC)

ldeal

Problems in ordinary
binary coding
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0

bt = TR B O B Y 5 A

off
off
off
off
ON
ON
ON
ON

Gray Coding
Sector Contact 1 Contact 2 Contact 3

off
off
ON
ON
ON
ON
off
off

off
ON
ON
off
off
ON
ON
off

Angle

0° to 45°
457 to 90°
90° to 135°
135° to 180°
180° to 225°
225°% to 270"
270° to 315°
315° to 360°

&?r.—
S -

-

R

' !'*;.zi!.ﬁ.'. %T‘

Absolute rotary encoder

ROQ 425
Dec Gray
0] Bee
1 Be1
. 811
3 B1e
4 118
5 111
6 161
7 lee

Binary
aee
001
81e
011
loa
161
110
111
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Gray Code

Rotary encoder for angle- &
measuring devices marked in 3-bit
binary-reflected Gray code (BRGC)
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Cé» C%L Cé%
0 0= 00 ——00—= 000
1 l1==0]1 |—01—= 001
l—=11 11— 011

L 10— 110

11— 111

—e=(0]l—= 101

00— 100

The first few steps of the reflect-

and-prefix method.

Gray code
by bit
width

2-bit

4-bit

0o
01
11
10

3-bit

000
001
011
010
110
111
101
100

0000
0001
0011
0010
0110
0111
0101
0100
1100
1101
1111
1110
1010
1011
1001
1000
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Encoder and Decoder

Event0 Eventl Event2 Event 3 Event0 Eventl Event2 Event 3
Encoding
A3 - - — 4L - . . : :
AD 0 0 T 0 I I R
Al o T 0 0 _ o 1L 0 I  Fo
AD It 2 2 2 Decoding
~ YOO a7
A6
AS _F2 B2
A4 —F1 —F1
ﬁg Encoder —EQ_ —E0 Decoder
Al
A
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Priority Encoder

110 o0 o0 1| o0 0 0
| 1 0 0 1
o [J1]o0 o0 0 1| o o
0 1 0 w
0 0 [ 1 w 0 0 L 0 0 0 1 0

: o JrLI o oriTTL Priority
o Irl o T s rrlerTL Encoder?
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Binary Code Decimal

Decimal
Diglt

BCD
8421

=]

ocooao

0001

oo1lao

0D11

0100

0101

0110

0111

1000

Wl o[~ | W B WM

1001

Other Binary Codes (4A)

the manipulation of numerical data for display can be
greatly simplified by treating each digit as a separate
single sub-circuit.

If the numeric quantity were stored and manipulated as pure
binary, interfacing to such a display would require complex
circuitry.

Often, smaller code results when representing numbers
internally in BCD format, since a conversion from or to
binary representation can be expensive on limited
MICroprocessors.

BCD arithmetic is used in calculators
: No rounding off error
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7 Segment Display

W~CTO~C O
m O O @ > G
o

BCD-7. seg

Other Binary Codes (4A)

12

Hexadecimal encodings for displaying the

digits O to F
Digit gfedcba abcdefg a b ¢ d e T g
0 Ox3F Ox7E on on on on on on off
1 0x06 Ox30 off |on on |off  off off | off
2 Ox5B OxeD on|on off jon on| off on
3 Ox4F 0x79 on on on on off off on
4 Ox 66 0x33 off 'on on off off on on
5 Ox&D Ox5B on off on on off on on
5] Ox7D Ox5F on off on on on on on
7 0x07 O0x70 on on on off  off off off
8 Ox7F 0x7F on|on on|on on on on
9 Ox6F 0x7B on on on on off on on
A Ox77 0x77 on on on off on on on
b Ox7C Ox1F off off on on on on on
C 0x39 Ox4E on off off on on on off
d 0x5E 0x3D off jon on on on off on
E 0x79 Ox4F on |off off jon on on on
F O0x71 0x47 on off off off on on on
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Offset Binary

10° 10° 10°

10°

2% 22 21 2°

Binary

© = N MO < 1N W >N O AN S| N O
+ + + + + + + + 0 0 0 0 0 00
OT=xTpe. apnitubew ubTs
© 4 N M T 1N O~ NMNO N S~ MO N O
+ + + + + + + + 0 0 0 0 00
OT=XTpeJ juswajdwod s, T
© d N M T ;" O~ 0O NO N < NN o
+ + + + + + + + 0 0 0 0 0 00
QT=xTpeJd juswaydwod s,
0 ~ O N < M N ) © AN M < N O~
o+ + + + + + + 4+
QT=xTpe.d Aaeutq 33s330
© H 0o -+ © 4 0o "1 ©o 4 oo A4 © 4 o
© o d 4 ©o o 414 A © o 4 A © o d
© o © © 4 4 1A +d © oo © d A A -
© o ©o ©o © 0o oo A A A A A A o -
¢=X1ped

Young Won Lim

1/3/14

13

Other Binary Codes (4A)



Binary
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Binary
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Offset Binary (Excess K Code)

2% 22 21 2°

2% 22 2t 2°

10°

Binary

Binary
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Offset Binary and ADC / DAC

Bipolar Signal Unipolar Signal
A A

+ DC Offset

/N

VAR

2's complement Offset binary
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Offset Binary and Floating Pointer Numbers

Excess-127 Code K =2 -1
sign exponent (8 bits) fraction (23 bits)
| Il |
olof1|1|1|1|1|0|0f0[2|0|0|0O|0O|O|O|O|O|0O|0O|O|O|O|O|O|0O|O|O[O[O(O] = 0.15625
31 30 2322 (bit index) 0
Excess-1023 Code K =2"-1
exponent fraction
sign (11 bit) (52 bit)
I I
(@) (@) (@]
63 52 0
i Young Won Lim
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10°

OT=xTped °9Pp0) £-SS9I2X3

© 0 0 0

© 06 01

23 22 21 20
0 0610

© 1 0 0
01 01
01180
1 0 00
1 001
1 10 0
1101
1110

1 011

1 0610

© 1 11

© 0611

10°

Excess-3 and BCD Codes

9p0o) add
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