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Preface

This is the sort of book 1 wish someone else had written at least ten years ago.
For, if they had, I would have spent far less time researching for these odd items
of reference information which are always necessary for project completion.

Indeed, it was the memories of these searches that prompted me to think
about compiling this work. How I searched for such simple but difficult to find
items as

— the ASCII code for End of Text,

—~ the symbol for an FET,

— which country uses the telex answerback HX, and
— how to calculate power loss

only reinforced the view that a single source of reference would be.a great help
to others in the computing and telecommunications fields.

But what to include in such a book? Would my needs be the same as those of
other people? In the latter case, I think the answer is ‘substantially, yes’, and so |
have compiled a collection of information useful to the computer and the tele-’
communication practitioner.

This is not really a book for browsing, although I am sure many readers will
so do, but is essentially a reference work. The programmer, the system designer,
the business analyst, the maintenance engineer, the network designer, the student,
and the many, many other people involved today in the fields associated with
information technology will find this invaluable at their right hand.

Such a work can never be exhaustive, but the bulk of what you will need, but
can never find, is here. [ hope the time you can save with it will be profitably
spent elsewhere.

J MAYNARD
Cheshire



Acknowledgementé

The author would like to thank the Telecommunications Users’ Association
(TUA) for the support they have pledged to this handbook. The TUA, (to
be found at: 34, Grand Avenue, London N10 3BP; tel 01-883 7229), is an
independent consumer body whose aims are to ensure that the UK. telecom-
munications network serves the users as effectively as possible, making full use
of modern technology, and to provide expert advice and representation for its
members.



Contents

Preface .

Acknowledgements

1 Charac Code?

Iy

"ASCII American National Standard Code for Information
Interchange

ASCII (Octal and Hexademical)

CCITT No. 2

CCITT No. 5 (ISO 7 Bit Code 150 646)

EBCDIC Code

" The International Morse Code

The Cyrillic CCITT2 Code with Third Shift
The Greek CCITT2 Code with Third Shift

2 Miscellaneous Codes

Telex Answerback Country Identifiers

Symbols Designating Countries or Geographical Areas (as Defined

by ITU)
U.S Area Code Directory
Q Codes
High-level Data Link Control Frame Structure (180 8509)
ISO OSI Reference model
ICAO Country Codes
8-bit Microprocessor Instruction Set (ASM 8)
16-bit Microprocessor Instruction Set (ASM 86-CP/M)

3 Components

Resistor Colour Codes

Capacitor Colour Codes

Preferred Values for Resistors and Capacitors
Comparison Between Logic IC Types

‘Pro-Electron’ Nomenclature for Semiconductor Devices

4 Numbers

Powers of 2

Powers of 10,4

Powers of 16,4

Decimal to Octal Number Conversion, and vice versa
Decimal to Hexadecimal Number Conversion, and vice versa

5 Symbols

Flowchart Symbols

ix

21
24
28
30
31
31
33
36

45
45
48
48
49

.50

52
52
53
53
55
87

99
99



" Contents . vii

Logic . : 102
Symbols for Flectrical and Electronic Components 104
Communications Symbols 109
Data Transmission Symbols : 110
Terminal Equipment Symbols 111

6 International Standards , ) 112
CCITT Recommendations . 112
International Standards Relevant to Computmg 113
International Standards Relevant to Data Transmission o121
Standards Relevant to Computing, by Category 132
Standards Relevant to Data Transmission, by Category - 134
Some common interfaces 138
Interchange circuits ‘ 138
Interface circuits 143
Assignment of Pin Numbers 146
Facsimile Standards . : 166

7 Materials - ’ 167
Waveguide sizes 167
British Standard Copper Wire Table 169
R.F. cables (UK.and US.A) 170
B.A. screws 173
Metric threads 173
Transmission Lines 173
Fuse Wire Table - _ 175
International Paper Sizes 175

8 Measurements 176
The International System of Units 176
Conversion Factors 179
Decibel Table 180
Frequency v Wavelength for Radio Waves 181
The Electromagnetic Wave Spectrum 182
Multipliers 183
Representations of Prefixes 183

9 Radio 184
Signal Reporting Codes 184
Nomenclature for Frequency and Wavelength Bands 186
International Frequency Allocations (0-150 MHz) 186
The Ionosphere 200
Allocation of International Call Sign Series (as Defined by ITU) 200
World Television Systems 203

U.K. and Other Television Channel Assignments 204



viii

Contents

U.S. Television Channel Assignments
Standard Frequency and Time Transmissions
Designation of Radio Emissions

Classes of Radio Stations (as Defined by ITU)

10 Addresses

11 Calculations

Ohm’s Law
Electrical Formulae

12 Miscellaneous

World Time in All Countries

The International Phonetic Alphabet (ITU Defined)

Multifrequency (MF) Signalling Frequencies for Push Button
Telephones (CCITT Defined)

Service Codes and Abbreviations Used in Gentex and Telex
Operation (as Defined by 1TU)

Miscellaneous Abbreviations and Signals (as Defined by ITU)

Telephone Signalling Systems

Public Switched Telephone Network Standard Tones (U.K.)

Public Switched Telephone Network Standard Tones (U.S.A.)

Greek Alphabet

Index

206
207
208
211

213
216
216
216
219
219
222

223



-1 Character Codes

ASCII
AMERICAN NATIONAL STANDARD _
CODE FOR INFORMATION INTERCHANGE

T 0 170 ‘1t Yo Y1 To M1

t, b, by b, b, COLUMN
LV L LROW — 0 1 2 3 4 5 6 1
0000 0 NUL DLE SP 0 @ P P
0001 1 SOH DCI ! 1 A Q a q
0010 2 STX DC2 " 2 B R b r
0011 3 ETX DC3 # 3 C S ¢ s
0100 4 EOT DG4 $ 4 D T 4 t
0101 5 ENQ NAK % S5 E U e u
0.1 10 6 ACK SYN & 6 F v f v
0111 7 BEL ETB 7 G W g w
1000 8 BS CAN ( 8 H X h «x
1001 9 HT EM ) -9 I Y i vy
1010 10 LF SUB * J zZ z
1 011 1n VT ESC + ; K | k
1100 12 FF F§ , < L \ !
1101 13 R G - = M 1 m }
1110 14 SO RS . > N "~ a  ~
1111 15 .s1 us |/ ? O DEL

I K4

CHARACTER REPRESENTATION AND CODE IDENTIFICATION

The standard 7-bit character representation, with b, the high-order bit and b,
the low-order bit, is shown below:
Example: The bit representation for the character ‘K, positioned in column 4,
row 11,is

b, be bs bs b; b, by

1 0 0 1 0 1 1

The code table for the character ‘K’ may also be represented by the notation
‘column 4,row 11° or alternatively as ‘4/11.” The decimal equivalent of the binary
number formed by bits b,, be, and by, cellectively, forms the column number,
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and the decimal equivalent of the binary number formed by bits by, bj, by, and
b,, collectively, forms the row number.

Control Characters

Col/

Row

0/0
0/1
0/2
03
nia
0T
0/
0/7
/8
W9
0/10
o/1t
0/12
0/13
ong
0/15

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
nBs
HT

Lt
VI
FI°
CR
SO
Si

Mnemonic :nd Col/ Mnemonic and
Meaning' Row Meaning’

Nuli 1/0 DLE Data Link Escape (CC)

Start of Heading (CC) 1/1 DC1 Device Control 1

Start of Text (CC) 1/2 DC2 Device Control 2

End of Text (CC)

1/3 DC3 Device Control 3

End of Transmission (CC) 1/4 DC4 Device Controt 4

I'nquiry (CC)
Acknowledge (CC)

Bell

Buckspace (1'E)

1/5 NAK Negative Acknowledge (CC)

1/6 SYN Synchronous Idle (CC)

1/7  ETB End of Transmission Block (CC)
1/8 CAN Cancel v

Horizontal Tabulation (FE) 1/9 EM  End of Medium

line Feed (FE)

1/10  SUB Substitute

\ ¢rtical Tabulation (I'E) /11 FSC  Escape

4Horm beed (FF)

1/12 'S File Separator (1S)

C.rriage Return (FEF) 1/13 GS  Group Separator (ISj

Shif't Qut

Shitt In

‘1/14 RS  Record Separator (IS)
/15 US Unit Separator (IS)
7,15  DEL Delete

' (CC) Communication Control  FH) Loreat §fector: (1S) Information Separator.

Graphic Characters

Column/Row

2/00

)

[ S (VI S
N SORIWEY

-
<

/8
2.9
2,10

211

3/0

2/12
2/13
214
2718
1039
3700
3l
3/12
3/13
3/14 .

Symbol

Sp

$

VoA

Nume
Space (Normally No. printing)
Exclamation Point
Qun)tuli(’sn Marks D sis)
Number Sign
Dollar Sign
Percent Sign
Ampenand
Apostrophe (Closing Single Quotation Mark; Acute Accent)
Opening Parenthesis

‘(losing Pareritfiesis - : Tt L

Asterisk

Plus

Comma (Cedilla)
Hyphen (Minus)
Period (Decimal Point)
Slant

Digits O through 9
Colon

Semicolon

Less Than

Equals

Greuter Than
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Character Codes

Column/Row Symbol Name
3/15 ? Question Mark
4/0 @ Commercial At

4/1 t0 5/10 A...Z Upper case Lutin letters A through Z

5/11 [ Opening Bracket
5/12 \ Reverse Slant
5/13 1 Closing Bracket
5/14 - Circumflex
5/15 — Underline
6/0 Opening Single Quotation Mark (Grave Accent)

6/1 to 7/10 a z Lower case Latin letters a through 2z
7/11 { Opening Brace
7/12 | Vertical Line
7/13 } Closing Brace .
7/14 ~ Tilde

ASCII

(OCTAL AND HEXADECIMAL)

ASCIl CODE SET

ASCII CODES _ ;
| _GRaemc | ocTaL | wWex |
NUL 000" i 00
I soH Lot oo
_STX. Lo 02
ETX ™ 003 R
_EoT 004 Toa T
|__ENG _oos L 05
[ TAck I TTooe T TTT06 ]
: BEL 007 07 1t
. BS(FEQ) | 010 fp;@ijism,
_ HTFEW . en 08 i
| LFFE2 L 02 | 0A |
L__VTHFEI o3 ) o
_FFIFEQ) 014 oc I
CR(FES) | 015 oo |
_S0, ;... o8 | OE
I R N A OF
DLE ! 020 10
T - 10 o
oc2 1 o2 12
DC3 ; 023 13
DCa ! o024 R
NAK | 025 | 15
O R O D
[ eTs T Te2r i 7

CAN
EM
suB
ESC
FSiS 4)

Gslis 3)
RS(IS 2)

usus |
P,

E

g

4
=)

23

e e s e

[N S

18
19
1A
18

“1c

1D
1€

20
21

22
23
24
25

27
28
29
2A
2B
2C
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ASCH CODES
| GRAPHIC OCTAL HEX
055 2D
L 056 2€
! 057 2F
T o 060 30
1 1061 31
2 I~ 062 32
3 063 33
4 064 34
s 065 35
6 066 36
7 067 37
8 070 38
9 07 39
i : 072 3A
N ; 073 38
LS 074 3C
T 075
>
- ?
B )
- A
8
C
D
TTTE
_ =
) G
. H
B ]
S R
K
L
™
N
)
P
"
R
g
53—
e
oy
W
-
- g
L




Character Codes 5

‘CCITT NO. 2
BAUDOT CODE
CHARACTER %PSI#IS(I);N

Lower Upper 21343

Case Case

-A _ el
B 9 [ BX J
C [ BN JER J
D § ¢ *
E 3 *
F 1 ) el ®
G & *
- £
I 8 ®
J ’ [ BX J
K ( [ AL B BN J
L ) *
M L J
N , ¢
o 9 ¢
P 0 ° *
Q 1 [ K 2K |
R 4 tl°
S Bell o |®
T 5 °
u 7 B
v . [ BN AN 2K J
W 2 oo ®
X / PY ol oje
Y 6 NN
z ) ¢ *
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IMPULSE
CHARACTER POSITION

Lower Upper 21314
Case Case ' ‘

LETTERS (SHIFT TO LOWER CASE)
FIGURES (SHIFT TO UPPER CASE)
SPACE

CARRIAGE RETURN

LINE FEED

BLANK

PRESENCE OF @ INDICATES MARKING IMPULSE (MARK)
ABSENCE OF @ INDICATES SPACING IMPULSE (SPACE)




Character Codes 7

CCITT ALPHABET NO. §
(ISO 7 BIT CODE ISO 646)

BASIC CODE TABLE
b, 0 0 0 0 1 1 1 1
by| © 0 1 1 0 0 1 1
b, 0 1 0 1 0 1 0 1
column
\ 0 1 2 3 4 5 6 7
b,| by] b,[ b, |row
ololofol o fwuL{T% 1 sp o | ® | p
. -|(DLE) ® P
TC, ‘
olofoft| 1| om DG ! 1 A\Q a q
) IC, .
oflo't]o 2 smo | PG| ® 2 B R b r
TC, £(#)
olofj1{1 3 e | 2% [0 3 C s ¢ 5
~f TC, $¢0) i
ol1lo0]o0 4"l gon | % [ 4 D T d t
TC, | TC,
ol t1]o]1 5 | End) lnakol ® 5 E U e u
TC,-. | TC, FE v ¢ v
O LI 0 6 ] ack [sym| * 6
TC,5 | ‘
01111 7 | BEL ™| @ 7 G |.W g w
FE,
H X h
1]ojo]o 8 | s |AN| ¢ 8 x
FE, 4 -
110fol1 o | wh|™ ) 9 Y i y
FE; - * L z :
1{ofrjio| 10| pm|SUB : 1 J z
FE,
ESC + ; K k ®
1] oj1]1 1 wpnoe ©
vialolo] w2 | FBe |15 . < | L ! 1€
(FHO|FS) | ®
FE, | IS
1.1 1ot 13 | o (G:S) - = M ® m ©]
14 SO 15, > N ) n y
1p1rj1po RS)| - 010} 0]0)
1S, 9 - DEL
1|1 15 | st s | ! ) o o
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NOTES ABOUT BASIC CODE TABLE

® The format effectors are intended for equipment in which horizontal and vertical move-
ments are effected separately. If equipment requires the action of CARRIAGE RETURN
to be combined with a vertical movement, the format effector for that vertical movement
may be used to effect the combined movement. For example, if NEW LINE (symbol NL,
equivalent to CR + LF) is required, FE, shall be used to represent it. This substitution
requires agreement between the sender and the recipient of the data.

The use of these combined functions may be restricted for international transmission
on general switched telecommunication networks (telegraph and telephone networks).
® The symbol £ is assigned to position 2/3 and the symbol $ is assigned to position 2/4. In
a situation where there is no requirement for the symbol £ the symbol # (number sign)
may be used in position 2/3. Where there is no requirement for the symbol $ the symbol
Xt (currency sign) may be used in position 2/4. The chasen allocations of symbols to
these positions for international information interchange shall be agreed between the
interested parties. It should be noted that, unless otherwise.agreed between sender and

recipient, the symbols £, $ or i do not designate the currency of a specific country.

(® National use positions. The allocations of characters to thése positions lies within the
responsibility of national standardisation bodies. These. positions are primarily intended
for alphabet extensions. If they are not required for that purpose, they may be used for
symbols.

@ Positions 5/14, 6/0 and 7/14 are provided for the symbols UPWARD ARROW HEAD,

"GRAVE ACCENT and OVERLINE. However, these positions .may be used for other
graphical characters when it is necessary to have 8, 9 or 10 positions for national use.

(@ Position 7/14 is used for the graphic character — (OVERLINE), the graphical represen-
tation of which may vary according to national use to represent ~ (TILDE) or another
diacritical sign provided that there is no risk of confusion with another graphic character
included in the table.

® The graphic characters in positions 2/2, 2/7, 2/12 and 5/14 have respectively the signifi-
cance of QUOTATION MARK, APOSTROPHE, COMMA and UPWARD ARROW
HEAD; however, these characters take on the significance of the diacritical signs
DIAERESIS, ACUTE ACCENT, CEDILLA and CIRCUMFLEX ACCENT when they are
preceded or followed by the BACKSPACE character (0/8).



Character Codes 9
CONTROL CHARACTERS
Position
Abbreviation Note Meaning in the
code table
ACK Acknowledge 0/6
BEL Bell 0/7
BS ‘Backspace 0/8
CAN Cancel 1/8
CR 1 Carriage Return 0/13
DC Device Control —
DEL Delete 715
DLE Data Link Escape 1/0
EM End of Medium 1/9
ENQ Enquiry 0/5
EOT End of Transmission 0/4
ESC Escape 1/11
ETB End of Transmission Block 1/7
ETX End of Text 0/3
FE Format Effector -
FF 1 Form Feed 0/12
FS File Separator 1/12
GS Group Separator 1/13
HT Horizontal Tabulation 0/9
IS Information Separator -
LF I Line Feed ° 0/10
NAK Negative Acknowledge 1/5
NUL Null 0/0
RS Record Separator 1/14
SO " Shift-Out 0/14
SI ~ Shift-In 0/15
SOH Start of Heading 0/1
SpP Space 2/0
STX Start of Text 0/2
SUB Substitute Character 1/10
SYN Synchronous ldle 1/6
TC Transmission Control —
Us Unit Separator 1/15
- VT 1 0/11

Vertical Tabulation




