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Introduction’
Analog vs. Digital

Analog values are continuous and variable, the sound we hear is an example
of an analog value. An infinite number of values can be represented as analog.

Digital values are discrete, the information has been transformed so it can be
described in bytes. In digital information, there are a finite number of possible
values. An mp3 file is an example of a digital file.

Converting From Decimal To Binary.

Binary notation is a method of counting based on counting in twos rather than
tens (decimal), the numerical system we normally use. It is used with computers
because they are built from electronics that have 2 possible states that relate to
voltage- sometimes described as on or off, high or low, true or false.

All of the data in a computer is recorded as binary data. A bit is a binary digit,
with a possible value of 1 or 0. Eight bits make a byte, which represent 256
possible values.

Here is a grid that can be used to convert from decimal (base -10) to binary
(base- 2).

27 2° 2° 24 23 2° 27 20
128 64 32 16 8 4 2 1
1 0 0 0 0 0 1 0

The value represented in the third row, 10000010 (in base-2 notation) is equal to
130 in decimal (base-10) notation.

Here is a table with prefix names for base-2 values.

Prefix Name Abbreviation Size

Kilo K 210 = 1 024

Mega M 2°% = 1,048,576

Giga G 2°% = 1,073,741,824

Tera T 2%0 = 1,099,511,627,776

Peta P 2°% = 1,125,899,906,842,624

Exa E 2%0 = 1,152,921,504,606,846,976

Zetta z 279 =1,180,591,620,717,411,303,424
Yotta Y 2°%° = 1,208,925,819,614,629,174,706,176

Table 2. The relationship between sizes and prefix names under the base-2
definition.




ASCIl is a method of representing text characters with a byte. For example, in
ASCII an A is represented by 01000001 (65 in decimal).

Dec HxOQct Char Dec Hy Oct Himl Chr  [Dec Hy Oct Himl Chr) Dec Hx Oct Himl Chr
0 0 000 NUL (null) 32 20 040 &#3Z; Space| 64 40 100 s#6d; [ 96 60 140 &#96;
1 1 001 30H (start of heading) 33 21 041 &=#33: ! 65 41 101 &#65: 4 37 61 141 &#97; a
2 2 002 3TX [start of text) 34 22 04z &#34; 7 66 42 102 &#66; B | 95 62 142 =#598; b
3 3 003 ETH (end of text) 35 23 043 &#35; # 67 43 103 &§67; C 99 g3 143 &#99;
4 4 004 EOT (end of transmission) 36 24 044 ##36: 3§ 65 44 104 s#68; D |100 64 144 &#l00; d
5 5 005 ENOQ {(encquiry) 37 25 045 #3775 69 45 1058 &«#69; E (10l 65 145 &#101; e
& & 006 ACE (acknowledge) 38 26 046 &#38; & 70 46 106 &#70; F |102 g6 148 &#102; C
7 7 007 BEL (hell) 39 27 047 &#39: ' 71 47 107 «#71: G (103 67 147 &#l03: J
8 & 010 EZ (backspace) a0 24 050 &#40: | 72 48 110 &#72; H |104 65 150 &#104: h
9 9 0ll TAE (horizontal tah) d]l 29 081 «#41: ) 73 49 111 =#73; I (105 g9 151 &#l05; 1
10 & 0lZ LF (NL line feed, new linej| 42 Z4 082 &#d2; * 74 4h 112 s#74; 7 |l06 gA 152 &#106; J
11 B 013 VT (wertical tah) 43 2B 053 &F43: + 75 4B 113 &#75: K |107 6B 153 &#107: k
1Z C 014 FF (NP form feed, new page)| 44 2C 054 &#44; , 76 4C 114 s#76; L |108 6C 154 &#108; 1
13 D 015 CE (carriage return) 45 2D 055 &#45; - 77 4Dh 115 &«§77; M (109 6D 155 &#109; o
14 E 016 30  (shift out) 46 ZE 056 &#46; . 78 4E 1lle &#7Y8; N (110 6E 156 &#110; n
15 F 017 3I  (shift in) 47 ZF 057 &#47; 79 4F 117 &#7Y9; 0 (111 &F 157 &#1ll; o
16 10 0Z0 DLE (data link escape] 43 30 060 &#48; 0 G0 50 120 «#580:; P (112 70 160 &#lla: p
17 11 021 DCl (device control 1) 49 31 061 &##49; 1 Gl 51 121 «#51l: 0 (113 71 161 &#11353: d
15 12 0Z2 DCZ (device control 2) B0 32 082 &«#50:; 2 82 5z 122 &«#82; R (114 72 leZ &#114; ¢
19 13 023 DC3 (device control 3) Bl 33 083 &«#51: 3 83 53 123 &#83; 3 (115 73 le3 &#115; =
20 14 024 DC4 (device control 4) 52 34 064 &#52: 4 G4 54 124 «#54: T (116 74 164 &#ll6: T
21 15 025 HAE (negatiwve acknowledge) 53 35 065 ##53; 5 G5 55 125 «#585:; 1T (117 75 165 &#ll7: 1
22 16 026 3¥N (synchronous idle) B4 36 086 &«#5d: 0 g6 56 12Ze &«#86; V [lla 76 leg &#1ld; v
23 17 027 ETE (end of trans. block) 55 37 087 &#55; 7 87 57 127 &#87; W (119 77 la7 &#119; w
24 18 030 CAN (cancel) BA 35 070 &#56: G @8 55 130 &#588:; X (120 78 170 &#1lz20:; =
25 19 031 EM  (end of medium) 57 39 071 #5579 9 59 131 «#589: T (121 79 171 &#l21: ¥
26 1k 032 SUE (substitute] B8 34 072 =#58; 90 5A 132 &#00; I (122 74 172 &#lZ2; =
27 1B 033 EZC (escape) 59 3B 073 &#59; 91 5B 153 &#91; [ |l23 7B 173 &#123; 1
28 1C 034 F3 ([(file separator) 60 3C 074 &#60; < 92 S5C 154 &#92; % |l24 7C 174 &#124; |
29 1D 035 G3 (group Separator) g1 30 075 s#6l: = 93 5D 135 «#93; ] [125 7D 175 «#l25; |
30 1E 036 RS (record separator) 62 3E 076 &#0Z; = 94 EE 136 «#594: ~ [126 7E 176 &#l26:; ~
31 1F 037 US (unit separator) £3 3IF 077 &#63; 2 95 S5F 137 «#95; _ [127 7F 177 &#127; DEL

ASCII chart with values displayed in decimal numbers, hexadecimal (base-16)
and octal (base-8).

Key Concepts for converting Analog to Digital Values

Sampling: The process of converting analog data into digital data by taking a
series of samples or readings at equal time (or spatial) intervals.

Quantizing: The process of transforming a continuous signal into one of finite
steps or levels.
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