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Re: NOTICE OF PROPOSED RULEMAKING 21* Century Video Access Act.

The ability of use EAS to alert disabled persons has a number of issues that relate to other EAS
issues. So the following document is not restricted to just the disabled aspect. For example, to
send alerts to the blind and deaf would provide for the use of Braille. Braille is included in the
Unicode system of alphabets and is listed near the end. How to include Unicode in the EAS
system is described elsewhere, but is described in outline next. Following is an adaptation of
the ASCII I1SO 8859-1 to significantly extend its capabilities. One inclusion is the provision of IPA
(International Phonetic Alphabet), which can assist Text to Speech (TTS) capabilities, and Braille is
included. The keyboard is also extended, based on the Japanese keyboard which has a few extra
buttons. Also the status LED system is increased from 3 single color LEDs to 4 dual color LEDs, which
uses all the bits of the LED register.

language; A language selection scheme is defined within the constraints of the EAS protocol,
and translation between RFC 3066 is either achievable or it is a single nation language and can
be handled by the Unicode standard. The details are in the EAS+ documentation. If this is not
specified, then "en-US" SHALL be assumed



-JJJHHMM-. This header code block identifies the Julian calendar date and the time the message was
originally disseminated in hours and minutes using the 24-hour Universal Time Coordinated (UTC) clock.

An implication of the New Orleans experience of EAS performance is the desirability to be able to carry
different languages. Also an implication of specific message coding is to be able to select appropriate
language messages by different users. This means that language identification SHOULD be in the EAS
header. While the header has everything assigned, a redefinition is proposed for the first J of J1J, the
Julian calendar day of the year. This J at present can only have the ASCIl values of 0, 1, 2 or 3. So the
proposal is to keep this the same for English. The date only requires the last two bits. So use the first six
bits as follows

Binary 000000 Octal 00 Use for National or local language, ASCII 8 bit. “Locall”

Binary 000001 Octal 01 Use for National or local language, Unicode extended data after Lat-
Long. “Locall”

Binary 000010 Octal 02
To To be assigned to multi-country or major languages, 10 codes
Binary 001010 Octal 12

Binary 001011 Octal 13 Dutch

Binary 001100 Octal 14 English
Binary 001101 Octal 15 Spanish
Binary 001110 Octal 16 French

Binary 001111 Octal 17
To To be assigned to multi-country or major languages, 16 codes
Binary 001110 Octal 36

Binary 011111 Octal 37 Use of International Phonetic Alphabet (IPA) and others by bank switching
extended ASCII.

Hexadecimal 0x80
To Reserved to keep 7 bit ASCII format
Hexadecimal OxFE

Hexadecimal OxFF Language is not selected for this message. For example, satellite use.



These characters will read as ASCII "0", "1", "2", "3" for English, "4", "5", "6", "7" for Spanish (i.e.
subtract 4 for the date value). "8", "9", ":", ";" for French as the date hundreds change. The rest are
more difficult and not a current concern for the U.S. EAS system. However a few examples of multi-
country languages are:

German is the language of Germany, Austria and Switzerland, so it needs a code.

Korean is the language of the Republic of Korea and the Democratic Peoples' Republic of Korea, so it
needs a code as it is multi-country.

Chinese has many languages/dialects with one writing system. It is used widely in Singapore for
example. So to provide the local language option for another spoken language, Chinese needs a code.

Russian and Arabic are multi-country languages. Japanese is an important language, and they have an
extensive alert system also.

Latin is the international language of botany and zoology, so it needs a code.

Esperanto is neither a national or local language, but it is an official language of the U.N. so it needs a
code.

Greek is an historical language and is used in more than one country, so it needs a code.

As Unicode has been proposed, perhaps the languages can be grouped into those that would use
extended ASCII and those that would use Unicode for the extended data. However U.S. ASCII SHALL be
the basis for the header code e.g. event codes, originators, etc. unless otherwise specified later.

The first H SHALL have the first 6 bits defined with a default of 001100 and reserved with the last two
bits used for tens hour value. The second H SHALL have the first 4 bits defined with a default value of
0011 and reserved with the last four bits used for units hour value. The first M SHALL have the first 5 bits
defined with a default of 00110 and reserved with the last three bits used for the tens minutes value.
The second M SHALL have the first 4 bits defined with a default of 0011 and reserved with the last four
bits used for the units minutes value. If Unicode is mixed with ASCII in the text, the start delimiter SHALL
be =?. The exit of the Unicode mode appears to be defined by ISO 2022 and 6049 as ?=. This SHALL be
done before the pause and end of the message.

Multiple languages MAY be used on radio and TV. The bandwidth of TV permits a maximum of
four AES streams, therefore with two, four mono languages to be transmitted simultaneously,
or in parallel. As legacy TVs will not distinguish languages, they SHALL still be in serial for the
interim. Dolby Digital MAY provide a solution for legacy TVs. The limited bandwidth of HD radio
would only permit one language after the other, or in serial mode. The identification of the
language 1 is as above. The other languages are indicated as below; 1ISO 10646-1 Unicode



The Use of ASCII and its Adaptation for Multiple Alphabets and
Keyboards. Frank W. Bell

Introduction

The most extensive ASCII standard currently is ISO 8859-1. However it is only for Roman based
alphabets. Byt the use of four characters, SO, SlI, DC2 and DC4 a bank switching scheme is enabled. DC1
and DC3 are reserved for flow control. Also various keyboard layouts and other alphabets are
considered so as to make a combination version. This is based on the Japanese keyboard which has a
few more keys for other functions, which are also applied to other alphabets particularly Chinese. Braille
is included at the end.
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ASCII Code Table
ASCII ISO 8859-1 ASCII uses, Greek, |Working Working The first ~ is
char Hangul, IPA Notes Notes 2 CTRL-, C use
&#00; Unused NUL null ~@ \0
&#01; SOH start of header A
&#02; STX start of text Text mode [Note 45 B
&#03; ETX end of text Numeric Note 45 ~C
mode
&#04; EOT end of ~D
transmission
&#05; ENQ enquiry E
&#06; ACK ~F
Acknowledgement
&#07; BEL Bell Next item in|e.g. matrix |G \a
row or
&#08; BS backspace Next row determinant [~H \b
&#09; Horizontal tab Horizontal tab AT\t
&#10; Line feed Line feed AJA\n
&#11; Unused VT vertical tab AK \v
&#12; NP or FF form feed AL NS
&#13; Carriage Return Carriage Return AM \f
&#14; Unused SO (ASCII BASE) AN
&#15; SI shift in (IPA UC ~O
mostly)
&#16; DLE data link escape AP
&#17; DC1 XON ~Q
&#18; DC2 (shift in 2) ~R
(GREEK/HANGUL/IPA
LC)
&#19; DC3 XOFF NS
&#20; DC4 (Unicode/other) AT
&#21; NAK negative ACK U
&#22; SYN sync idle AV




&#23; ETB end AW
transmission block
&#24; CAN cancel AX
&#25; EM end of medium Y
&#26; SUBstitute ~Z
&#27; ESCape al
&#28; FS file separator N\
&#29; GS group separator N
&#30; RS record separator AN
&#31; US unit separator N
&#32; Space (Em) En space, [Use CTRL- Note 52 for
non- space numbers
breaking
! &#33; Exclamation mark CTRL
! &#34; Quotation mark ALT
# &#35; Number sign DEL
$ &#36; Dollar sign Fn
% &#37; Percent sign WIN/MAC
& &#38; Ampersand OxA
! &#39; Apostrophe 0xB
( &#40; Left parenthesis 0xC
) &#41; Right parenthesis 0xD
* &#42; Asterisk OxE
+ &#43; Plus sign o Bullet OxF
, &#44; Comma Cursor up |CSV field May display as
delimiter triple digit
separator, but
not included as
data. Decimal
point not
required in
value.
- &#45; Hyphen Cursor down
&#46; Period (fullstop) Cursor right Decimal point.
/ &#47; Solidus (slash) Cursor left
0-9 |&#48; Digit 0 0 reserved reserved reserved
1 &#49; Digit 1 1 reserved reserved reserved
2 &#50; Digit 2 2 reserved reserved reserved
3 &#51; Digit 3 3 reserved reserved reserved
4 &#52; Digit 4 4 reserved reserved reserved
5 &#53; Digit 5 5 reserved reserved reserved
6 &#54; Digit 6 6 reserved reserved reserved
7 &#55; Digit 7 7 reserved reserved reserved




&#56; Digit 8 8 reserved reserved reserved
&#57; Digit 9 9 reserved reserved reserved
&#58; Colon Colon Intersection
&#59; Semi-colon Semi-colon Union
&#60; Less than Less than Less than or
equal to
&#61; Equals sign Equals sign Equivalent
to
&#62; Greater than Greater than Greater
than or
equal to
&#63; Question mark Question mark Right arrow
&#64; Commercial at Commercial at Not equal to
&#65 A o (m
(m) /‘ global
rise
&#66 : I . T
B Voiced bilabial trill (b (yw) \ global
lower case) fall
&#67 = _— .
C Voiceless palatal plosive |7 (ch) ® Bilabial click
&#68 D o (-
(-/ng) | Dental click
&#69 E = (d) | (Post)
) alveolar click
&#70
F Voiceless labio-dental = (In) :|: Palatal-
fricative alveolar
&#71 G S (h) I Alveolar
lateral click
&#72 H L (0)
&#73 I F (ya) Voiced
b  |Bilabial e
implosive
&#74 J 1 (eo0) o Voiced
b Bilabial ) )
implosive
&#75 K F (a) (f Dental / Voiced
alveolar implosive
&#76 : .
L Voiced velar lateral @) d Dental / Voiced
approximant alveolar implosive




&#77 M — (eu) > Ejective
&#78 N T (u)
&#79 o H (2)e.ghay Voiced
;f Palatal ] )
implosive
&#80 P 1 (e) Voiced
I Palatal _ _
implosive
&#81 ) ) = (b \oiced
Q Voiced uvular plosive, (b) d Velar -
implosive
&#82 R 1 (g) Voiced
g' Velar _ _
implosive
&#83 S  (n) Voiced
e Uvular . .
implosive
&#84 T A () Voiced
G Uvular _ _
implosive
&#85 i (yeo Voiced
U (y ) C retroflex
tap/flap
&#86 o Voiced
V Voiced labio-dental = (p) t retroflex
fricative tap/flap
&#87 w = (i \oiceless
0) } alveolar
lateral
fricative
&#88 \oiceless
X Voiceless velar fricative = (t) 1 alveolar
lateral
fricative
&#89 Y 1 (vo \Voiced
(o) VL retroflex
approximant
&#90 Z = (k \Voiced
( ) L retroflex
approximant
&#91; Left square bracket Left square bracket
&#92; Reverse solidus (backslash) |Reverse solidus \\
(backslash)
&#93; Right square bracket Right square bracket Left square
bracket
&#94; Caret Caret
&#95; Horizontal bar (underscore) |Horizontal bar




(underscore)

&#96; Acute accent Acute accent
a-z |&#97; - Letters a-z Phonetic IPA Hangul note
&#122;
a &#97 a \Voiced nasal
m M = (m) bilabial
b |8#98 b Voiced bilabial trill J [ shoey TOW fju
unused
C &#99 = Post-alveolar
C Voiceless palative 3 3 = (ch) fricative
plosive, use C upper case
d &#100 d n D © (-/ng) VVoiced nasal
velar
e &#101 e \Voiced alveolar
d D = (d) plosive
f &#102 \Voiced uvular
f Voiceless labio-dental R El(l/r), r i L/ for 1
r only r
fricative, use F upper case
g &#103 g h H = (h) Glottal fricative
h &#104 h 0 O e (0)
i &#105 i [' £ E (ya) ja alveola lateral
unused approximant
k &#107 k a A 3 (a) after
/a:fta/
7108 | Voiced velar lateral 1 1 | (i) slip
approximant /ship/
m &#109 m — \Voiced labio-
8] U (eu) dental
approximant
n &#110 n y Y T (u)
0 &#111 0 (0 )3 A H (ae) cat
/kaet/
P |&#112 P e 1l (e) ten
/ten/
&#113 \Voiced bilabial
. { Voiced uvular plosive, b B = (b) plosive

use Q upper case




&#114 r - \Voiced uvular
g G (g) plosive
&#115 S C (n \Voiced alveolar
n N ( ) nasal
&#116 t A (s Alveolar
S S ) fricative
&#117
U Z 7. 2(00) 1 (yeo) Jo
unused
&#118 wa Bilabial plosive
V Voiced labio-dental |y P = (p) .
fricative, use V upper
case
&#119 w . = (i \Voiced palatal
<l S () fricative
&#120 ) o = (t Alveolar
X Voiceless velar fricative, t T ® plosive
use X upper case
&#121 y : J 4L (yo) less Voiced palatal
] o approximant
&#122 z k K = (k) \Velar plosive
&#123; Left curly brace Left curly brace Stress 0 No stress Default
&#124; Vertical bar
| Minor (foot) break ” Major
(intonation)
break
&#125; Right curly brace Right curly brace Stress 1 Primary
stress
&#126; Tilde Tilde Stress 2 Secondary
stress
&#127; DEL Stress 3 Soft or A? When not
whisper phonetic CTRL-
&#128; € SINGLE LOW-9
EURO SIGN , QUOTATION
Left-ALT-4(3$) MARK
&#129; LATIN SMALL
F LETTER F
WITH HOOK
&#130; ' DOUBLE LOW-
” 9 QUOTATION
MARK
&#131; F HORIZONTAL
ELLIPSIS
&#132; " t DAGGER
&+#133; ¥ DOUBLE




DAGGER

&#134,

%0

PER MILLE
SIGN

&#135;

SINGLE LEFT-
POINTING
ANGLE
QUOTATION
MARK

&#136;

LEFT SINGLE
QUOTATION
MARK

&Q#137;

%0

RIGHT SINGLE
QUOTATION
MARK

&#138;

U

w

LEFT DOUBLE
QUOTATION
MARK

&#139;

”

RIGHT
DOUBLE
QUOTATION
MARK

&#140;

G

BULLET

#141;

Start Superscript

EN DASH

Q#142;

A4

Z

EM DASH

Q#143;

Start Subscript

™

TRADE MARK
SIGN

&+#144,

End Superscript or Subscript
most recently set and not
ended, i.e. nesting is
possible. Double character
for all clear or see note 3.

SINGLE
RIGHT-
POINTING
ANGLE
QUOTATION
MARK

&#145;

NO-BREAK
SPACE

&#146;

GREEK
DIALYTIKA
TONOS

&#147,

o

GREEK
CAPITAL
LETTER ALPHA
WITH TONOS

\Voiced
retroflex nasal

&#148;

”

POUND SIGN

&#149;

CURRENCY
SIGN

Multiply scalar

Vector dot product
abCosd

&#150;

Reserved for
e.g. Arabic

&#151;

BROKEN BAR




Q#152;

§ SECTION SIGN
&#153; ™ SGCI (XXX in  [Single Graphic
DIAERESIS Unicode) Character
Introducer
&#154; © COPYRIGHT
SIGN
&#155; > LEFT-
POINTING
« DOUBLE
ANGLE
QUOTATION
MARK
&#156; Unused - NOT SIGN
&#157; Unused SHY or Optional |A location to
Hyphen break a word at
SOFT HYPHEN line end. CTRL- in
Word.
&#158; Unused ® REGISTERED a - Rotate,
SIGN clockwise
&#159; Unused _ HORIZONTAL ¥ + rotatate
BAR
&#160; Non-breaking Space ° DEGREE SIGN ~BS
&#161; Inverted exclamation + PLUS-MINUS
Right-ALT-1(!) SIGN
&#162; Cent sign 2 SUPERSCRIPT |— Equivalent
Right-ALT&shift-4($) TWO
&#163; Pound sterling 3 SUPERSCRIPT |.. Because
Left&right-ALT-4($) THREE
&#164; General currency sign Therefore
Left-ALT&shift-4($) GREEK TONOS
&#165; ¥ = Includes
YEN & Yuan/Renmimbi SIGN H MICRO SIGN
Right-ALT-4($)
&#166; Broken vertical bar ] PILCROW
SIGN
&#167; Section sign
MIDDLE DOT |- Syllable
break
&#168; Umlaut (dieresis) GREEK (; voiced
CAPITAL
'‘E LETTER epiglottal fricative
EPSILON WITH
TONOS
&#169; Copyright GREEK .
] CAPITAL ﬁ simultaneous X
H LETTER ETA
WITH TONOS and f
&#170; Feminine ordinal GREEK Voiceless
g CAPITAL G

LETTER IOTA

alveolo-palatal




WITH TONOS

fricative

«

Q#171;

Left angle quote,
guillemotleft

»

RIGHT-
POINTING
DOUBLE
ANGLE
QUOTATION
MARK

O bored
/bo:d/

&#172;

Not sign
Right-ALT-_

GREEK
CAPITAL
LETTER
OMICRON
WITH TONOS

G

Voiceless
alveolo-palatal

fricative

&#173;

Soft hyphen ~-
Or left-ALT--

12

VULGAR
FRACTION
ONE HALF

&#174;

Registered trademark
Left-ALT-R

GREEK
CAPITAL
LETTER
UPSILON
WITH TONOS

Voiced labial-
palatal

approximant

&#175;

Macron accent
Left&right-ALT--

GREEK
CAPITAL
LETTER
OMEGA WITH
TONOS

Voiceless
labial-velar

approximant

&#176;

Degree sign N~
Or left-ALT-0

GREEK SMALL
LETTER IOTA
WITH
DIALYTIKA
AND TONOS

Jd

Voiced alveolar
approximant

&#177,;

Plus or minus
Left-ALT-+

GREEK
CAPITAL
LETTER ALPHA

a:

&#178;

Superscript two N!
Or right-ALT-2

GREEK
CAPITAL
LETTER BETA

B Voiced

bilabial fricative

German B

&#179;

Superscript three
Right-ALT-3

GREEK
CAPITAL
LETTER
GAMMA

[’ Voiced
alveolar tap/flap

&#180;

Acute accent

GREEK
CAPITAL
LETTER DELTA

6 Voiced
dental fricative

&#181;

Micro sign
Left-Alt-m

GREEK
CAPITAL
LETTER
EPSILON

sleep /sli:p/

&#182;

Paragraph sign

GREEK
CAPITAL
LETTER ZETA

ZL voiced

retroflex
fricative




Middle dot ™+

&#183; GREEK ﬁ | |
ight- - otta
Right-ALT-. H CAPITAL . g
LETTER ETA |voiced
fricative
. &#184; Cedilla GREEK 0 vo
o) CAPITAL Voiceless
LETTER THETA|dental fricative
1 &#185; Superscript one
- - GREEK Voiced
Left-ALT-1 I CAPITAL l.
LETTER IOTA |retroflex lateral
approximant
0 &#186; Masculine ordinal
GREEK F voiced
K CAPITAL | |
LETTER KAPpA Palata
plosive
» &#187; Right angle quote, GREEK )
guillemotright A CAPITAL A Voiced
Left-ALT-" LETTER palatal lateral
LAMDA approximant
Va &#188; Fraction one-fourth GREEK 0
- - velar
Left-ALT-L M CAPITAL .
LETTER MU  |voiced
approximant
2 &#189; Fraction one-half GREEK
Left-ALT-2 N CAPITAL I, retroflex
LETTERNU  |voiced nasal
3 &#190; Fraction three-fourths GREEK Voiced labio-
Left-ALT-3 = CAPITAL dental
LETTERXI  |tap/flap
é &#191; Inverted question mark ~B GREEK \Voiced alveolar
Or right-ALT-? o CAPITAL 13 lateral fricative
LETTER
OMICRON
A &#192; Capital A, grave accent GREEK Aspirated
Left-ALT&shift-A n CAPITAL voiced P
LETTER PI
A &#193; Capital A, acute accent GREEK K
o e Uvular
Right-ALT&shift-A P e o
LETTER RHO |YO!C&
fricative
A &#194; Capital A, circumflex accent GREEK )
right-ALT&leftshift-A b3 CAPITAL Y Voiced velar
LETTER SIGMA [fricative
A &#195; Capital A, tilde GREEK d
- i ift- voiced
left-ALT&rightshift-A T CAPITAL
LETTER TAU |retroflex
plosive
A &#196; Capital A, dieresis or umlaut GREEK .
mark. v CAPITAL boot /bu:t/
LETTER

Left&right-ALT-A

UPSILON




R &#197; Capital A, ring GREEK _
right-ALT&shift+leftshift-A CAPITAL ® voiceless
LETTER PHI  |bilabial fricative
A &#198; Capital AE diphthong GREEK .
(ligature) CAPITAL X, Voiceless
left-ALT&shift+rightshift-A LETTER CHI  |uvular fricative
C &#199; Capital C, cedilla
Left-ALT-C GREEK ® voiceless
CAPITAL
LETTER PSI retroflex
fricative
E &#200; Capital E, grave accent GREEK .
Left-ALT-E CAPITAL 3 bird
LETTER
OMEGA /b3:d/
E &#201; Capital E, acute accent GREEK 9 Epiglottal plosive
Right-ALT-E CAPITAL
LETTER IOTA
WITH
DIALYTIKA
E &#202; Capital E, circumflex accent GREEK 4 Voiced labial-
Right-ALT&leftshift-E CAPITAL
LETTER palatal
UPSILON approximant
WITH
DIALYTIKA
E &#203; Capital E, dieresis or umlaut i
o GREEK SMALL |7 Voiced
- _ LETTER ALPHA alveolo-palatal
Left&right-ALT-E WITH TONOS A
fricative
i &#204; Capital I, grave accent GREEK SMALL ¢ voiced
Left-ALT-1 LETTER . -
EPSILON WITH epiglottal fricative
TONOS
f &#205; Capital I, acute accent
Right-ALT-T GREEK SMALL |fj simultaneous X
LETTER ETA
WITH TONOS and [’
i &#206; Capital I, circumflex accent Voiceless
Right-ALT&leftshift-I GREEK SMALL |(
LETTER IOTA alveolo-palatal
WITH TONOS L
fricative
I &#207; Capital I, dieresis or umlaut GREEK SMALL \Voiced
mark LETTER A
Left&right-ALT-1 UPSILON alveolo-palatal
WITH fricative
DIALYTIKA
AND TONOS
b &#208; Capital Eth, Icelandic
ESC left-ALT-D
GREEK SMALL v
LETTER ALPHA G
A car /




ca.r/

N &#209; Capital N, tilde
’ - . GREEK SMALL |3 voiced German
Left'ALT&thtSh”:t'N LE-I—I-ER BETA B i I i i J B
bilabial fricative
0 &#210; Capital O, grave accent GREEK SMALL R
Left-ALT-O LETTER Voiced
GAMMA alveolar tap/flap
(0] &#211; E_apl’ita'la\l?_E acute accent GREEK SMALL 6 Voiced
ight-ALT-O LETTER DELTA -
dental fricative
o) &#212; Capital O, circumflex accent GREEK SMALL 1 Jslitn/
Right-ALT&leftshift-O LETTER sleep /sli.p
EPSILON
0 &#213; Capital O, tilde _
Left-ALT&rightshift-O GREEK SMALL |4 voiced
LETTER ZETA |retroflex
fricative
0 &#214; Capital O, dieresis or umlaut ﬁ
mark GREEK SMALL glottal
Left&right-ALT-O LETTER ETA |voiced
fricative
x &#215; x Multiply sign ~* Vector cross
' GREEK SMALL 9 voiceless i
Or left-ALT-X LETTER THETA eSS product abSine
dental fricative
@ &#216; Capital O, slash _
Right-ALT&rightshift-O GREEK SMALL l. Voiced
LETTER IOTA |retroflex lateral
approximant
U &#217; Capital U, grave accent _
Left-ALT-U GREEK SMALL |J voiced
LETTER KAPPA |palatal
plosive
U &#218; Capital U, acute accent
B GREEK SMALL |£ voiced
Right-ALT-U LETTER
LAMDA palatal lateral
approximant
U &#219; Capital U, circumflex accent
Right-ALT&leftshift-U GREEK SMALL | W velar
LETTER MU voiced
approximant
U &#220; Capital U, dieresis or umlaut
mark E;'EFI'E(RSIZ"SLL I, retroflex
Left&l’ight-ALT-U voiced nasal
Y &#221; Capital Y, acute accent Voiced labio-
Rigpht—ALT—Y GREEK SMALL dental
LETTER XI
tap/flap
b &#222; Capital THORN, Icelandic GREEK SMALL \Voiced alveolar
Left&right-ALT-B LETTER 1.7) lateral fricative
OMICRON
B &#223; Small sharp s, German (sz GREEK SMALL |Aspirated




WITH TONOS

ligature) LETTER PI voiced P
Left&right-ALT-Z
a &#224; Small a, grave accent ~H
GREEK SMALL |B Uvular
LETTER RHO |voiced
fricative
a &#225; Small a, acute accent ~< GREEK SMALL )
LETTER FINAL |§ Voiceless
SIGMA palatal fricative
a &#226; Small a, circumflex accent
~@ EEIIEFé(RSSI\géII:/Il_A Y Voiced velar
fricative
a &#227; Small a, tilde ~! _
GREEK SMALL d. voiced
LETTER TAU  |retroflex
plosive
a &#228; Small a, dieresis or umlaut GREEK SMALL boot /bu:t/
mark ~S LETTER oot /bul
UPSILON
a &#229; Small a, ring ~W GREEK SMALL | viiceless
LETTER PHI
bilabial fricative
® &#230; Sl_mall ae dipzhthong GREEK SMALL X Voiceless
(ligature) ~ LETTER CHI -
uvular fricative
G &#231; Small ¢, cedilla ~C '
GREEK SMALL |9 Voiceless
LETTER PSI  |retroflex
fricative
e &#232; Small e, grave accent ~>
GREEK SMALL |5 book
LETTER
OMEGA /buk/
é &#233; Small e, acute accent ~( GREEK SMALL ? Epiglottal plosive
LETTER IOTA
WITH
DIALYTIKA
é &#234; Small e, circumflex accent GREEK SMALL Voiced
~D LETTER J1 retroflex nasal
UPSILON
WITH
DIALYTIKA
é &#235; Smalll e, dieresis or umlaut GREEK SMALL c Voiceless
mark ~+
(L)IIEVITCERFEDN alveolo-palatal
WITH TONOS fricative
i &#236; Small i, grave accent ~I GREEK SMALL \Voiced alveolar
LETTER Jd approximant
UPSILON




&#237; Small i, acute accent ~V GREEK SMALL Voiceless
LETTER M
@ labial-velar
OMEGA WITH
TONOS approximant
&#238; Small i, circumflex accent RESERVED for e.g. |wv Short
N# Arabic. C duration
example e
&#239; Small i, dieresis or umlaut Half long
mark ~n~ T upstep
&#240; Small eth, Icelandic . , v Long
Left&right-ALT-D 3 bird /b3:d/ : duration
&#241; Small n, tilde ~N ’” Extra high
l downstep c example
&#242; Small o, grave accent ~K I4 High
U book /buk/ e example
&#243; Small o, acute accent ~O 5 bored /ba:d/ é Mid example
&#244; Small o, circumflex accent [V \ Low example
&#245; Small o, tilde ~Q oo infinity X Extra low
e example
&#246; Small o, dieresis or umlaut |~ v Rising
mark ~L C example
&#247; Division sign ~7? Division sign A Falling
Left-ALT-/ C example
&#248; Small o, slash ~X 0 hot /hot/ High rising
&#249; Small u, grave accent ~P A cup/k"p/ Low rising
&#250; Small u, acute accent ~U > High falling
&#251; Small u, circumflex accent |[< v Low falling
~]
&#252; Small u, dieresis or umlaut W "V Rising falling [If n has value,
mark ~] enter alt-
numlock-
number-enter
&#253; Small y, acute accent ~Y * Falling rising
&#254; Small thorn, Icelandic h H
Left&right-ALT-P Th(em)
&#255; Small y, dieresis or umlaut [= ~ Linking, no
mark ~G break
ASCII
Other European Table

1128 80 | € |EURO SIGN




130
131
132
133
134
135
137
139
145
146
147
148
149
150
151
153
155
160
161
162
163
164
165
166
167
168
169
171
172
173
174
175
176
177
178
179
180
181
182

82
83
84
85
86
87
89
8B
91
92
93
94
95
96
97
99
9B
A0
Al
A2
A3
A4
A5
A6
A7
A8
A9
AB
AC
AD
AE
AF
BO
B1
B2
B3
B4
B5
B6

LY

X x

SINGLE LOW-9 QUOTATION MARK

LATIN SMALL LETTER F WITH HOOK

DOUBLE LOW-9 QUOTATION MARK
HORIZONTAL ELLIPSIS

DAGGER

DOUBLE DAGGER

PER MILLE SIGN

SINGLE LEFT-POINTING ANGLE QUOTATION MARK
LEFT SINGLE QUOTATION MARK

RIGHT SINGLE QUOTATION MARK

LEFT DOUBLE QUOTATION MARK

RIGHT DOUBLE QUOTATION MARK

BULLET

EN DASH

EM DASH

TRADE MARK SIGN

SINGLE RIGHT-POINTING ANGLE QUOTATION MARK
NO-BREAK SPACE

GREEK DIALYTIKA TONOS

GREEK CAPITAL LETTER ALPHA WITH TONOS
POUND SIGN

CURRENCY SIGN

YEN SIGN

BROKEN BAR

SECTION SIGN

DIAERESIS

COPYRIGHT SIGN

LEFT-POINTING DOUBLE ANGLE QUOTATION MARK
NOT SIGN

SOFT HYPHEN

REGISTERED SIGN

HORIZONTAL BAR

DEGREE SIGN

PLUS-MINUS SIGN

SUPERSCRIPT TWO

SUPERSCRIPT THREE

GREEK TONOS

MICRO SIGN

PILCROW SIGN



183 |B7 | *+ |MIDDLE DOT

184 |B8 | 'E |GREEK CAPITAL LETTER EPSILON WITH TONOS

185 |B9 | 'H |GREEK CAPITAL LETTER ETA WITH TONOS

186 |BA | T |GREEK CAPITAL LETTER IOTA WITH TONOS

187 |BB | » |RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
188 |BC | 'O |GREEK CAPITAL LETTER OMICRON WITH TONOS

189 |BD | 2 |VULGAR FRACTION ONE HALF

190 |BE | 'Y |GREEK CAPITAL LETTER UPSILON WITH TONOS
191 |BF | 'Q |GREEK CAPITAL LETTER OMEGA WITH TONOS
192 [CO | T |GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TONOS
193 |C1 | A |GREEK CAPITAL LETTER ALPHA

194 |C2 | B |GREEK CAPITAL LETTER BETA

195 |C3 | I |GREEK CAPITAL LETTER GAMMA

196 |C4 | A |GREEK CAPITAL LETTER DELTA

197 |C5 | E |GREEK CAPITAL LETTER EPSILON

198 |C6 | Z |GREEK CAPITAL LETTER ZETA

199 |C7 | H |GREEK CAPITAL LETTER ETA

200 | C8 | ® GREEK CAPITAL LETTER THETA

201 |C9 | I |GREEK CAPITAL LETTER IOTA

202 |CA | K |GREEK CAPITAL LETTER KAPPA

203 |CB | A |GREEK CAPITAL LETTER LAMDA

204 |CC | M |GREEK CAPITAL LETTER MU

205 |CD | N |GREEK CAPITAL LETTER NU

206 |CE | = |GREEK CAPITAL LETTER XI

207 |CF | O |GREEK CAPITAL LETTER OMICRON

208 DO | M |GREEK CAPITAL LETTER PI

209 D1 | P |GREEK CAPITAL LETTER RHO

211 \D3 | £ |GREEK CAPITAL LETTER SIGMA

212 ' D4 | T |GREEK CAPITAL LETTER TAU

213 \D5| Y |GREEK CAPITAL LETTER UPSILON

214 \D6 | @ |GREEK CAPITAL LETTER PHI

215 D7 | X |GREEK CAPITAL LETTER CHI

216 D8 | W |GREEK CAPITAL LETTER PSI

217 \D9 | @ |GREEK CAPITAL LETTER OMEGA

218 |[DA | I |GREEK CAPITAL LETTER IOTA WITH DIALYTIKA
219 DB | Y |GREEK CAPITAL LETTER UPSILON WITH DIALYTIKA
220 |DC | @ |GREEK SMALL LETTER ALPHA WITH TONOS

221 (DD | € |GREEK SMALL LETTER EPSILON WITH TONOS
222 |DE | i |GREEK SMALL LETTER ETA WITH TONOS



223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254

DF
EO
El
E2
E3
E4
E5
E6
E7
E8
E9
EA
EB
EC
ED
EE
EF
FO
F1
F2
F3
F4
F5
F6
F7
F8
F9
FA
FB
FC
FD
FE

- DO |=3 | NN M| < | QO Q| -

O m| < | T | > R

Q »n || 3

o c E|l€(x|6€ ||+

c-

e-

GREEK SMALL LETTER IOTA WITH TONOS
GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND TONOS
GREEK SMALL LETTER ALPHA

GREEK SMALL LETTER BETA

GREEK SMALL LETTER GAMMA

GREEK SMALL LETTER DELTA

GREEK SMALL LETTER EPSILON

GREEK SMALL LETTER ZETA

GREEK SMALL LETTER ETA

GREEK SMALL LETTER THETA

GREEK SMALL LETTER IOTA

GREEK SMALL LETTER KAPPA

GREEK SMALL LETTER LAMDA

GREEK SMALL LETTER MU

GREEK SMALL LETTER NU

GREEK SMALL LETTER XI

GREEK SMALL LETTER OMICRON

GREEK SMALL LETTER PI

GREEK SMALL LETTER RHO

GREEK SMALL LETTER FINAL SIGMA

GREEK SMALL LETTER SIGMA

GREEK SMALL LETTER TAU

GREEK SMALL LETTER UPSILON

GREEK SMALL LETTER PHI

GREEK SMALL LETTER CHI

GREEK SMALL LETTER PSI

GREEK SMALL LETTER OMEGA

GREEK SMALL LETTER IOTA WITH DIALYTIKA
GREEK SMALL LETTER UPSILON WITH DIALYTIKA
GREEK SMALL LETTER OMICRON WITH TONOS
GREEK SMALL LETTER UPSILON WITH TONOS
GREEK SMALL LETTER OMEGA WITH TONOS

IPA, the International Phonetic Alphabet

Suprasegmentals

Tones and word accents

Primary stress

Level tones Contour tones

Secondary stress

/77

g |or 'I Extra high

or /1 Rising e or

(@14

High falling




L 14 . A . - .
e ong é High e \l Falling e \l Low falling
e Half-long e Mid e /] High rising e /\i Rising falling
5 Extra-short e Low e /{ Low rising e \,{ Falling rising

| Minor (foot) break é Extra low T Upstep 7 Global rise

” Major (intonation) break l Downstep \' Global fall

Syllable break
~Linking (no break)




International Phonetic Alphabet (IPA)

Consonants (pulmonic)

into'nefn 1 fo'nstik "alfs bet

Bilabial

Dental

Alveola

r

Post-

alveolar

Velar

Pharyngeal

Glottal

Plosive p b t d k g P
Nasal m n IJ

Trill B T

Tap or flap r

Fricative o B 0 d|s z|J 3 X Yy h ¢ |h h
Lateral

fricative } 13

Approximant i UI

Lateral [' L

approximant




Consonants (non-pulmonic)

] Voiced o
Clicks ) ) Ejectives
implosives
® bilabial 6 Bilabial > examples:
Dental /
| Dental d P Biapial
alveolar ?
Post t Dental/
! ( ) Jf Palatal
alveolar > alveolar
Palatal-
=|= g‘ Velar Velar
alveolar ?
Alveolar S Alveolar
¢ Uvular o
lateral > fricative




Other symbols
Voiceless / voiced

N W

labial-velar approximants
L[ Voiced labial-palatal approximant

Voiceless / voiced
HSG

epiglottal fricatives
P Epiglottal plosive

Voiceless / voiced

CZ

alveolo-palatal fricatives
6 simultaneous X and f

Affricatives and double
k-p articulations can be represented by
tS two symbols and joined by a tie
bar if necessary



Vowel

« Mouth wider

horizontally

Mouth narrower

horizontally -

Mouth v v
narrower 1 4 I U u A
vertically

sleep o sl '

Jslizp/ slip /slip/ | book /buk/ | boot /bu:t/
ten /ten/ after _ bored
jafte | PO

Mouth N\ v

wider & O A D
vertically | o et/ | cup / k7p/

car /cair/

hot /hot/

3

Diphthongs

I°

beer /big/

CI

say /ser/




Uo

fewer /fjua/

0) |

boy /bor/

oU

no /nav/

€9

dal

ay

high /hay/
bear /bea/ cow /kau/
Suprasegmentals Tones and word accents
' |Primary stress Level tones Contour tones
Secondary stress é’ or 'I Extra high é or /1 Rising e" or High falling
L 14 . A . - .
e ong é '| High e \l Falling e Low falling
e Half-long e .I Mid e /] High rising e Rising falling
5 Extra-short e _I Low e /{ Low rising e Falling rising
| Minor (foot) break é J Extra low T Upstep 7 Global rise
” Major (intonation) break l Downstep \' Global fall
Syllable break
~—Linking (no break)




e 14 simple consonant letters: 1. 7 (g); 2. & (n); 3. = (d); 4. 2 (I/r); 5. © (m); 6. & (b); 7.

A (8); 8. @ (-/ng); 9. = (j); 10. = (ch); 11. = (k); 12. = (t); 13.== (p); 14. S (h).

e 5 double letters (glottalized): 1. M (kk); 2. cc (tt); 3. 88 (pp); 4. M (s8); 5. X (j)).

o 6 simple vowel letters: 1. } (a); 2. 1 (eo0); 3. - (0); 4. T (u); 5. — (ew); 6. | (i)

o 4 simple iotized vowel letters (semi consonant-semi vowel): 1. [ (ya); 2. 4 (yeo); 3. 1L
(yo); 4. 7T (yu)

o 11 diphthongs: 1. H (ae); 2. H (vae); 3. 1l (e); 4. il (ye); 5. Lt (wa); 6. L} (wae); 7. LI
(0e); 8. 7 (weo); 9. I (we); 10. + (wi); 11. —| (yi).

From http://www.rejc2.co.uk/ipakeyboard/
| AR R R RA NI

e|lr |ty |[u|i]|o “

d f g h _] 1{ l ’ Return

J|4

15 F Contral

_____

Backspace

Return

15 Contraol

_____

However these layouts do not provide for a lower/upper case system and a possible adoption in Korea
has the phonetic characters in a different layout from the Hangul layout.



Notes on Keyboard Alphabet Switching and other items.
An economical solution is proposed that uses all 8 bits of the keyboard display register and dual color
LEDs.

1) Some phonetic characters are in the Greek alphabet, and are not separately listed in the
phonetic alphabet. If IPA upper case is selected and a lower case Greek character is entered,
then the corresponding Greek upper case character SHALL be transmitted.

2) Keyboard modification for multialphabet use. This requires dual color LEDs and additional
circuitry;

a) Modify the key caps to have multiple character sets, preferably color coded.
b) Capslock, Numlock, Shift and ALT as below. A1, A2, A3 and A4 are Unicode alphabet sets.

Capslok  Off Off Off Off Green Green Green Green
Numlok Off Off Green Green Off Off Green Green
Shift Off On Off On Off On Off On

select lower upper Lwr&N  Up&N upper Lower Up&N Lwr&N

(1) (2) (1) (2) (2) (1) (2) (1)

Numlok  Numlok Numlok  Numlok
Capslok Red Red Red Red Red Red Red Red
Numlok Off Off Off Off Green Green Green Green
Shift Off On Off On Off On Off On

select XAscii XAsciiS XAsciiS XAscii XAsccii+ XAscci+S XAscci+S XAscii+

Or ALT  OrALT Or ALT Or ALT

Capslok Red Red Red Red Red Red Red Red
Numlok Red Red Red Red Orange Orange Orange Orange
Shift Off On Off On Off On Off On
select Hangul Hangul Hangul Hangul Grk GrkS Grk GrkS

Capslok Orange Orange Orange Orange Orange Orange Orange Orange
Numlok Off Off Off Off Green Green Green Green

Shift Off On Off On Off On Off On



d)

f)

g)

select IPA IPAS IPA IPAS IPA+ IPA+S IPA+ IPA+S
Or ALT Or ALT Or ALT Or ALT

Capslok Orange Orange Orange Orange Orange Orange Orange Orange

Numlok Red Red Red Red Orange Orange Orange Orange
Shift Off On Off On Off On Off On
select Al A2 Al A2 A3 Ad A3 A4

Or ALT  OrALT Or ALT Or ALT

Scroll Lock Off Green Red Orange
Normal Scroll Lock Alt function keyboard Scroll Lock Alt Function
Keyboard

The Alt Function keyboard is for custom applications e.g. video or graphics editing systems,
or music.

As laptops lack the number pad area separate for additional character usage, some
alternative is desirable. This should be invisible to the operating system by BIOS
implementation.

Unicode provides for other alphabets, perhaps as an overlay with holes. The character(s)
after DC4 indicate the section of Unicode that is to be used.

The shift key shall operate as normal, if the capslock is red or orange, the shift shall
exchange the character case.

The CTRL-Capslock, CTRL-Numlock and CTRL-Scroll lock shall reverse the selection one step
back. Note that CTRL-Numlock- (i.e. with the — character) is reserved as an En dash.

The IPA Caps provides for future uppercase IPA characters not in the base IPA set. The IPA
characters to the right of C to Z are accessed by using CTRL- when in the IPA mode. If
uppercase of those IPA characters becomes defined, then they shall be accessed as CTRL-
when in the IPA Caps mode. Also for font and formatting string start and end characters
which are optional and the whole string will not print but will display on a text, xml or
hexadecimal editor. The definitions of the strings are not provided here.

The IPA character € also represents the number. The Greek character 7 also represents the

number. The IPA character h also represents the positive or hole electric charge. As + is

normally associated with red, the + shape in the character may be highlighted in red, and the
rest of the character some other color preferably except black. The electrical negative charge
is also represented by the IPA character 9. The — part of the character may be highlighted in
black, The rest of the character some other character than red or black. The roman letters e,

m, n, p, f, k, M, G, T, P, Y are with p the magnitude characters where ¢ is unity. E.g. 47 is a
4.7 value as the decimal point (or comma) is liable to be unreadable on component markings.



3)

4)

5)

6)

7)

8)

9)

The IPA characters 1 , j, K are the three axis imaginary operators. The Roman characters A,

B, C, D, E, F also represent 10, 11,12, 13, 14, 15 to provide hexadecimal characters. The use
of Ox at the beginning means that the number is hexadecimal even if A, B, C, D, E or F are
not in the number.

h) The Japanese keyboard key for Hirakana/Katakana, which is to the right of the spacebar, shall
have a multicolor LED using the remaining two bits of the LED register. The assignment

shall be OFF Normal ASCII/IPA/Hangul/Greek as noted above using extended ASCII.
GREEN Hirakana (default) or green tagged overlay as assigned by user.
ORANGE Katakana (default) or orange tagged overlay as assigned by user.
RED Cyrillic using KOI8 or Devanagari ISCII in India (default) or red overlay

as assigned by user, Arabic is recommended.
Arabic has a MARC 8 binary code following. Hebrew has Unicode characters, but does not seem
to have an ASCII equivalent. Both of these scripts are right to left.
The rule for subscripts and superscripts is that subscripts SHALL be before superscripts and can
only go one step deep. They shall be followed by the end subscript/superscript. A superscript
may immediately follow. An additional superscript may follow so the depth is not limited until
the end subscript/superscript is sent which then refers to the end of all subscript or superscript
for the base character. Mathematical expressions are provided for.
Characters to right of C to G currently have no provision for an uppercase form. They are all
clicks. While this is not a problem with Hangul or some other national alphabet, this may
sometime be desirable with IPA. While IPA currently does not have an uppercase system
currently, the letters in Roman and Greek that they line up with have both cases and so the
provision is there for suitable fonts to be developed. Sometimes it is not apparent which
instance is upper case and which is lower case, the first instance shall be the upper case.
Alternatives to Hangul (which has 26 characters) for other national languages are being
researched, but the character set is limited. This means that the use of IPA for international use
more desirable, and this is now provided for in this extended ASCII. Sanskrit has 36-48 phoneme
letters, Arabic has 28 letters, Cyrillic has 33 letters but only 20 are non-roman and Thai has 44
consonants plus 21 vowels. So for some, a Hangul substitution would be possible, but for others,
only IPA has sufficient characters. Numerals in other than modern European are not provided
for. Chinese and Japanese have many more characters. Japanese has kanji, which are originally
Chinese characters, hiragana, which has 48 characters which may be modified with dakuten or
handakuten, and katakana which also has 48 characters. Romaji is the name for ASCII ISO 8859-1
characters.
The DC4 character is followed by a string defining which Unicode version or other standard is to
be used. The DC1-DC3 selection defines the end of such usage.
The CTRL, ALT, DEL reboot is preceded by DC2, followed by DC1 then either CR LF which reboots
all cascaded serial (not other connected) devices. Or a numeral 0 to 9 which is decremented
each pass through and if it reaches zero (or already is), that device reboots.
The F is preceded by a DC2 then followed by a DC1 then a numeral 0 to F (which represents the
function key number) then a CR LF. Digits 0 to 9 are assumed to be hexadecimal when used for



binary processing. The hexadecimal values OxA to OxF are not currently otherwise defined as
font characters, but are always hexadecimal when used for binary processing.

10) The first character being » denotes CTRL- and being ~ denotes ALT- in character pairs for key
entry.

11) Other standards such as KSC5601 (South Korea) and KPS9566-97 (North Korea) are two byte
systems. This is basically incompatible with single byte systems but, like Unicode which is the
preferred two byte system, they can be accommodated via the DC4 switch mechanism. Editing
of text is more complex as the SO, Sl, DC2 and DC4 characters must be found if present
beforehand in the source and destination and incorporated with any switching required in the
destination text. This proposal for a standard is assuming that there will be adoption of IPA as a
worldwide alphabet. While two byte character sets are capable of large numbers of characters,
it then becomes a problem of how to have keyboard entry for so many characters. The KPS and
KSC sets includes scientific units. However, in the west, these are typed as individual characters.

12) The IPA U in both lower and upper case are fitted to U because the IPA U key position in Hangul

is used by 1 . Although there is no IPA equivalent, the Z key has another Hangul = which is

IPA k or K So instead, the ASCII U font shall be made to resemble IPA U instead.

13) Although there is no required use of lower and upper case for all IPA characters, it is anticipated
that font developers would be expected to extend in that direction. For this purpose at present,
different size fonts are used instead.

14) The use of Unicode selections for other languages can be printed on the right of the key.

Keyboard Layout Chart following



ESC F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
XAscii+
IPAs
b h |l B |8 [£ |u |n ¢ v |d |x
b |A [} By |4 wooin |7 e |y |d|x oA
~i 113 2@a 3#1 4S5 € 5%€£ 6°¥Y |[7&= | 8% 9(e 0) _ =+é& | BS ALT
5 yr A ¢z nH 00 AA HM E= nin pP é/ é é Grk/IPA
IPA+
T B¢ |3t DV Gg|S¢ |j1|Zt | £b6|af|EF | |1 |m
| b= Jix |[d=|g- s~ |ju |z4 [i¢ |[=H ed |e |1 |m |Hemed
q W R D ASCIl | not IPA
TAB Qo W 3 E R T Yy uu I 06 Pu [{ 1} \ | ALT
Gz cZ TT (O X (VR o c Z EI 5 ~ Grk/IPA
M7 IN¢ DI RF HI |[O [96[aAd |Id |2 5/pn 4 S e
me |[D- |QPeo |T= h = o~ (31 Jar il |20 |p~ IPA | Hangul
f G L ASCIl | not IPA
CAPS Ao Sa Dé F Gy Ha Ja Ko Lo H ! CRLF | Base | ALT
+ < > * v Y 2% ° J XAscii+




Ki |11 [30 Pr (v Y U’ || . — IPAs | IPA+

h IPA Hangul

H
—
3
<
_|
c
|

k = te 3= p

ASCIl | not IPA

X C A
SHIFT YA Xo Cc Vi B¢ N A M ,<a .>e /? = SHIFT Base | ALT
Alpha- Or Norm | ALT/
ALT XAscii ASCIl | XAscii

15) The yellow areas are information. The light green areas are information in a box of 4, of which the left half may be hidden by keys. Also
the left and right apply to two characters on the same key. The light blue areas are information in a box of 2, of which the left half may
be hidden by keys. Also the left and right apply to two characters on the same key and ALT may alternatively be entered in the XAscii
mode.

16) The QWERTY layout was originally set to minimize typewriter keys jamming and is not ergonomic. The Hangul layout ignores this layout
and is supposedly ergonomic. The IPA layout is initially based on the Hangul equivalent where applicable. The ergonomics of the IPA
layout are unknown, and also presumably could have a different optimum layout varying by language. It may be an improvement to
rearrange the non-Hangul IPA key assignments, but that is expected to be discussed as part of a standards definition process.

17) The Greek alphabet is only including characters that are not already in the ASCII alphabet. The primary purpose of including Greek is to
provide for STEM (science, technology, engineering and math) usage.



18) An example key label would be as below. The underline of G indicates that it is also used as an IPA character. Space for Unicode
assignment is to the right, Hirakana is bottom middle and katakana is top middle for Japanese use. Use Al and A3 mode; Cyrillic is
provided for later but not on the example below.

l.plIJ:‘h\"

H I

h
=3

19) IPA characters without an extended ASCII upper case are some modifiers that are not base characters.

0% and ¥, ¥ and 1 may be confused.

21) The use of upper and lower case “I” and “L” for two different IPA characters is unsuitable for use of lower and upper case. So instead of

]

the serif (Times New Roman) font, a script (Lucida Calligraphy) font has been substituted, [ £ .



22) Japanese Keyboard;

dp/ ! " # el s|wal&s| e|(w]) £ F[= |- ] Back
2B 152 5354 D546 B|7°|81|9 L|o 1|~ F|" ~\|¥ i—|Space
k= Q W [Ev[R [T [y [u [1 [o [P [ [{iT

= A= T TN A T IS B E@ [ °| Enter

stk |[A |S D |[F [G [H [J [K L [+ [+ [r1] <<
R 5 & L & | F D Y in|:F1

Shif Z2[X [C [V [B [N M [<.[>.]2 -]- [sun
74 D & F O Z| & B|,R. B /DA

Ctrl :::; Alt | Zxi ﬁz::; Alt :::; Menu | Ctrl

23) The Caps Lock text is an English/Hirakana switch that is provided by the Caps/Num color switching scheme where Hirakana and Katakana
are the Al and A3 alphabets. As existing software is using the Caps Lock, that mode is accepted, but user information needs to be
supplied with the keyboard.

24) The key to the left of “1” is small/normal size characters. This would be a preset default percentage point change.

25) The key to the left of space means no change to Chinese characters. The key to the right of shift means change to Chinese characters. So
pinyin can entered as roman, or katakana or hirakana.

26) The next key to the right of the last one means select Katakana on top and select Hirakana below, and add select roman for normal or
pinyin entry for Chinese use.

27) The character [ onthe “P” key means start horizontal text.

28) The character J on the “+” key means end horizontal text.

29) The character [ on the “[” key which is second right of the “P” key means start vertical text.
30) The character | on the “]” key which is third right of the “L” key means end vertical text.

31) The bullet on the “?” key is a space symbol.

32) A “£” like symbol with an extra dash is on the key to the right of the “0”

33) A long dash for punctuation is on the 3" key to the right of the “0”.

34) The . .

35) The characters noted from 22) to here are to be included in the charts below, but a printable source that works in Word has yet to be
found.

36) The unprinted character above © is not obvious, but may be the /)-l katakana character.



37) The “¥” Yen or Yuan character is used on the “6” key as well as of the character on the 3™ key to the right of “0” in kana mode.
38) The “®” currency symbol may be replaced by the printing of other currency symbols as software may be configured. However such
currency symbols shall be transmitted as “®” when ASCll is used. The use of (ISO 10366-1 countryAbbreviation used by internet) after

such a symbol shall be used.

39) Command ed: Write LEDs
This command is followed by a byte indicating the desired LEDs setting. Bits 7-3: unused, 0. Bit 2: 1: CapsLock LED
on. Bit 1: 1: NumLock LED on. Bit 0: 1: ScrollLock LED on. When OK, both bytes are ACKed. If the second byte is
recognized as a command, that command is ACKed and done instead. Otherwise a NACK is returned (and a keyboard
enable may be needed). Based on this, assign bit 4 to be the red LED of capslock and bit 5 to be the red LED of
numlock and bit 6 to be the red LED of scroll lock. Turning both red and green on produces orange. Bit 3 would be the
green LED for the Normal/Katakana/Hirakana/Cyrillic key LED. Bit 7 would be the red LED for the
Normal/Katakana/Hirakana/Cyrillic key LED.

40) One version of the Japanese Keyboard scancodes has “0” as OC instead of 0B, “-*“ as 0D instead of 0C, “="as 7D
instead of 0D, an additional key to the right of “=" with a scancode of OE. However here, as in a normal keyboard, the
Backspace is OE, and the added button is below on the end and is assigned a scancode of 7D.

41) To provide mitigation of errors, [CR][LF] SHALL be used in pairs, and if one character is an error, the pair is assumed
and regenerated. The initial bank selection SHALL be SO and after each [CR][LF] pair, SO SHALL be assumed
UNLESS SI, DC2 or DC4 is the next character. Applications SHOULD provide for user ability to correct bank
selection errors if they appear to have occurred. Error correction may be also provided by other means appropriate to
the application

42) From www.acme.com, another version of the IPA. Unicode IPA Extensions (96, 250-2af):

&#x250; B |&wxast; (U |&mxesz; D |&ixass; 6 &#x254; D |&#x255; | &#x2s6; q &#x257; (f
ax2s8; D |ax259; O |&xasa; O axash; € |axase 3 (amxasd; 3¢ amase; @ lawxast: J
&#x260; d a6l (a6 G a6 Y amxoes; ¥ (&mxaes; [ e ﬁ &#x267; [’:]
&#x268; i: &#x269; l &i#tx26a; I &#x26b; } &#x26¢; } &#x26d, l &#x26¢; 15 &#x26f; III
ax270; U |aart; TN |axarzs J aomo7s; I Jaoxaras N a5 © amar6; (B |aix277; (D

&HX2T8; (I) &#x279; J &#x27a;.1 &ix27b; &#x27c;r &#x27d; t &#x27e; &#x27f;']



&#x280; R

&#x288; t

&#x290); Z_
&#x298; O

&#x2a0; Cf

&#x2al; tG

&#x28l; B |&ix282; §

&ix289; Vb |&mx28a; O
&#x291; o | &#x292; 4
&#x299; B |&#x29a; ©

&#x2al; ? &#x2a2; g

&#x2a9; ﬁj &#x2aa; IS

43) IPA extensions. Phonetic Extensions (128, 1d00-1d7f):

&#x1d00; A |&ix1do1; A |&#x1do2; B |&#x1do3; B

&#x1dos; 3
&#x1d10; D
&#x1d1s; P
&#x1d20; V

&#x1d28; 11

&#x1d30; D

&#x1d38; L

&#x1d40; T

&#x1d48; d

&#x1d50; m

&#x1d09; T |&#x1doa; J

&ix1dil; @ |&mx1diz; O

&ix1d19; S |&#x1dia; A

&ix1d21; W |&i#x1d22; Z.

&x1d29; P |&#x1d2a; W

E q

&#x1d31; &#x1d32;

M

&#x1d39; N

&#x1d3a;

U

&#x1d41; W

&#x1d42;
&#x1d49; © &#x1d4a; °

&#x1d51; 0 &#x1d52; o

&#x1dob; K
&#x1d13;
&#xl1dib; T
&#x1d23; 3
&#x1d2b; J1

&#x1d33; G

&#x1d3b; H
&#x1d43; a

&#x1d4b; €

&#x1d53; °

&ix1dod; C  |&#x1dos; D
&#x1doc; L |&#x1dod; M
&ix1di4; ) |&#x1d15; O

&ixldic; U |&#x1did; B

&#xld24; & |&x1d2s; L
&#x1d2c¢; A &#x1d2d; £
&#x1d34; H &#x1d35; !
e}
&#x1d3c; &#x1d3d;
&#x1d44; K &#x1d45; a
&#x1d4c; 3 &#x1d4d; g
n v
&#x1d54; &#x1d55;

&#X283;f &#x284;‘:[ &#x285; ’L &#x286; I &#x287, 1
&#xash; U |&#xase; A |&sxasd; M |&ixose; A &#xost; Y
&#x293; 3 &#x294; ? &#x295; q &#x296; 5 &#x297, C
axaon; G |emooe H &#x29d;j &#x29e; I |axoor; L

&#x2a3; (h &i#x2a4; d3 &#x2a5; (k &i#x2ab; tS &#x2a7, g"

W ™
&#x2ab; ]Z &#x2ac; W | &#x2ad; 1 |&tix2ae; ] |&ixzaf:

&#ix1do6; B |&#x1do7; E
&ix1doe; U |&#x1dor; O
&ix1dl6; O |&#x1d17; U
gixldle; 353 &xldlf 3

&ix1d2e; I |&wx1d27; A

B

&#x1d2e; B &#x1d2f;

J K

&#x1d36; &#x1d37,

R

&#x1d3e; P &#x1d3f;

&#x1d47; b

&#x1d4f; k

&#x1d46; ®

&#x1d4e; !

t

&#x1d56; p &#x1d57,



&#x1d58; u &#x1d59; = &#x1d5a; w &#x1d5b; v &#x1d5c; L &#x1d5d; B &#x1d5e; Y &#x1d5f; 6
&#x1d60; ® &#x1d61; X &#x1d62; | &#x1d63; 1 &#x1d64; y | &#x1d65S; v |&#x1d66; B &#x1d67; Y
&#x1d68; Q &#x1d69; ) &#x1d6a; X &#x1d6b; IE &#x1d6¢; b &#x1d6d; d &#x1d6e; f &#x1d6f; m
&x1d10; B [&x1a P axiarn ¥ jawxiars £ axia7a; S giidrs; & (six1are, B |gaar; 3

&#x1d78; T | &x1d79; O |&#x1d7a; t/h &ix1d7h; ¥ |&ix1dze; &#x1d7d;p &ix1d7e; Y |&mx1d7t; ©

44) More IPA extensions. Phonetic Extensions Supplement (64, 1d80-1dbf):

&#x1d80; 1’_} &#x1d81; (1 &#x1d82; ]5 &tx1ds3; 9 |atx1dsa; lg &#x1d85; L &tx1dse; 1NN |ax1ds7; 1)

&txldss:; [ |ax1dso; T j&ex1dsa; § &#xldSb;J; &#xldse; V) \&ixidsd; X |&tixldse; 7 |&xidst; A

&tx1d90; (L |&tx1d91; d: &ix1d92; € |aix1d93; & |&tix1d94; 3 | &#x1d95; Q) |&tx1d96; ]\. &#x1d97; O

&#x1d98; cr &#x1d99; llk &#x1d9a; ? &#x1d9b; D &#x1d9c; ¢ &#x1d9d; € &#x1d9e; 0 &#x1d9f; 3

&#x1da0; f &#xldal;} &#x1da2; 9 &#x1da3; q &i#x1da4; t &#x1das; t &#x1da6; I &#x1da7, t
&#x1da8; J &#x1da9; l“ &#x1daa; 1’ &ttx1dab; L &#xldac; 1 &#xldad; u &#x1dae; N &#x1daf; n

N
&#x1db0; &#x1dbl; © &#x1db2; (I) &#x1db3; ¥ &#x1db4; f &#x1db5; ! &#x1db6; e &#x1db7; ©

&#x1dbg; U &#x1db9; v &#x1dba; A &#x1dbb; z &#x1dbce; 4 &#x1dbd; £ &#x1dbe; 3 &#x1dbf; 0

45) Diacritical Marks; Combining Diacritical Marks Supplement (64, 1dc0-1dff):

o~ e — - -~ - P

&#x1dc0; &#xldcl; &#x1dc2; . &#x1dc3; &#x1dc4; &#x1dcs; &#x1dc6; &#x1de7;

~ ~

&#x1dc8; &#x1dc9; &#xldca; r &itx1dcb; &#xldcc; &i#xlded; &#xldce; &#x1dcf;



&#x1dd0;

&#x1dd8;

&#x1de0;

&#x1ddl; &#x1dd2; &#x1dd3; &#x1dd4; &#x1dd5; &#x1ddo6; &i#x1dd7,
&#x1dd9; &#xl1dda; &#x1ddb; &#x1ddc; &#x1ddd; &#x1dde; &#x1ddf;

&#xldel; &#xlde2; &#x1de3; &#x1ded; &i#x1des; &#x1de6; &i#x1de7; D

&#x1de8; D &#x1de9; D &#xldea; D &#x1deb; D &#xldec; D &i#xlded; D &#xldee; D &i#x1def; D

&#x1df0; D &itx1dfl; D &#x1df2;

&#x1df8; D &#x1d19; D &#x1dfa; D &#x1dfb; D &#x1dfc; D &#x1dfd; D &#x1dfe;

[]

&#x1df3; D &#x1df4; D &#x1df5; D &#x1df6; D &Hx1df7; D

< |&dxldfE

46) Text mode is the default. It may be transmitted after Sl in bank 2 and is resumed after NL. Numeric mode shall be entered after

an SO in bank 2. In numeric mode, commas are field delimiters and are not stored or transmitted, but may be displayed as triple
digit separators. Also in numeric mode, U means units count (in rack units it is 1.75”, 43.82 mm), D or da deca, h hecto, k kilo, M
Mega, G Giga, T Tera, P Peta, E Exa (when followed by a letter e.g. EB is exabytes), Z zetta, Y Yoda (or yotta), d deci, m milli, u or
K or mc micro (medicines may use mc in the USA), n nano, p pico, f femto, a atto, z zepto, y yocto. The letter may replace a
decimal point, e.g. 10k5. e the value of e, m has the numeric value, E means the exponent is following a sign for floating point
values. l.e. 9M5 = 9,500,000=9E5+6. So exponents are normally integer, though with a decimal point roots are also permitted.
This presents a problem when the decimal is not exact e.g. for cube roots so the rounding number of digits must then be written
for a computer to calculate to the required accuracy. It may be better to express in the exponent form in such cases. Functions
are referred to as the three or four character upper case letter, display is right justified. Commas in text of numbers are not
copied when a number is copied into a numeric item space. A comma transmitted after a tab is interpreted as a field delimiter
for csv data which may be including text. Normal scientific units notation shall apply e.g. m for metres when preceded by a value
letter or decimal point, or the exponent is in the number. If different units from mksA are used, conversion shall be to the
resolution of the largest number of digits plus one with rounding. A numeric mode character or character sequence shall be
transmitted by entering ALT+NUMLOCK. A text mode character or character sequence shall be transmitted by entering ESC then
NUMLOCK. A space may or may not be between the numeric value and the multiplier letter, which may be followed by the
scientific units of measure if not a count of items.

47) The Cyrillic keyboard layout is so different, compatibility of layout was not attempted. Also it was missing Cyrillic characters.
48) The Cyrillic binary code is often different from ASCII. So by switching the key entry on a modified Japanese keyboard to Cyrillic,

this indicates to the Operating System that the different binary is to be used. In addition, there is some provision for some
individual characters to be selected using an ESC-CTRL-character (with or without shift) on non-modified Japanese keyboards.

49) Dvorak key layout appears to have de-facto lost in the market. However ergonomic study and improved layout for the new

assignments is worth researching.



50) IF a [CR][LF] IS NOT found as a pair, BUT either a < or a bank switch character is found next, then an error is assumed in either
the [CR] or the [LF], and is reinserted.

51) A line MAY begin with { and be followed by 0-9 or A,B,C,D,E,or F. If so, this is the start of a checksum and line number format as
four characters for two bytes using ISO 1155. This SHALL be followed by L# and character pairs, with a leading 0 if needed for a
line number starting at the second line. The first line is referred to as 00. The maximum line couint is 000000, which SHALL be a
new start for error correction. If an error in the message checksum count is detected, a reply messageconsisting of {LRnnnnnn}
SHALL initiate retransmission at that line number where nnnnnn is the line count number. IF there are not a set of four
characters 0-9 or A,B,C,D,E,or F THEN this is not a checksum total. IF it is a line number, the character after the last digit SHALL
be }.

52) The ISO recommended format for larger numbers is the period for the decimal point and a space between a 3 digit group and
another digit or more. An illustration is “1 234.456 7” and commas are not used. However as Word 2010 defaults to % Em space,
this is what is used in the second space example as others display larger. When binary or hexadecimal are used, the digits are in
groups of 4 with non-breaking space. Word uses CTRL-SHIFT-SPACE to enter the non-breaking space character, the first in the
example. 1ISO 2022 defines the ESC usage, but ESC-SPACE may be available. When you add characters before to make the
illustration above move to another line, the second space can be the break to the next line, but the first space does not. A
normal space is an Em space which is larger and is a string delimiter and is a normal character size depending on the font
although the WYSIWYG of the word processor usually makes it look smaller. See Wikipedia “Space (punctuation)”, “Non-
breaking space” for the usage as a non-breaking space and use in SI, International System of Units. There SHALL be a non-
breaking space between the last digit and the first character of the Sl units designation. Then the whole value is a string. Because
the non-breaking space would require a bank selection character before it, and normally would require a default ASCII character
afterward, the bank switching SHALL take place back to default ASCII. In HTML the character is &#8239; and in Unicode is
U+202F known as NNBSP. Excel 2010 has a symbol special character of non-breaking space, that can be manually inserted.
Using CTRL-SHIFT-SPACE does not work. However it is not available as a menu format option for regular numbers or Sl values.
Also Excel arithmetic with such values that include non-breaking spaces yields a *VALUE error. So ISO Sl is not implemented
whereas the units should be able to be included in the math with non-breaking spaces between the numbers and the units. A
non-breaking-space SHALL NOT be considered a string delimiter, unlike a normal space, comma, tab, null, guote marks or maybe
others in computer languages. The arithmetic of interacting units to determine the appropriate units of the answer would also
be desirable. The default units system SHALL be mksAC or mksAK when Kelvin temperature is used. Also Excel does not include
as a menu option the ISO preferred date format of YYYY-MM-DD. Another limitation is the non-provision of frames as used in
video or movie timecode, though the frame rate meeds specification. There is a macro available to address this limitation, which
could be included in Excel. As can be seen below, other units can be expressed in terms of the base units, and in an equation,
the units of everything on one side, when calculated out, equal the units of everything on the other side. Torque is also N.m. but
vector multiplication, which is provided for as dot and cross product above. Fixed space may also be used in equations to keep
them as a single string when parsing. Another code problem that Excel and various people have is international phone numbers.
An example is +CCCC(AAA)EEEEE-LLLLXPPPPP where + means international access, C is 1-4 digits country code, AAA is 1-3 digits



Na

area code (ocassionally more) EEEEE is 1-5 digits exchange code and LLLL is 4 digits local number (sometimes 3 or 2), PPPPP, if
used is the 2-5 digit extension number. While this makes 15 digits for local number assignment, worldwide usage makes for less.
Currently there is no definition as to when an area code is required prior to the EEEE-LLLL for local calls, but using {} instead of ()
may provide for this. Recognizing this pattern is not a fixed length is currently not in Excel. International caller ID does provide
country code and national number does work from some countries. Wikipedia has more information. The U.S. and Canada have
1 as both the long distance access and the combined country code.

Named units derived from Sl base units®"*

Expressed in | Expressed in
me Symbol Quantity terms of terms of
other Sl units @ Sl base units

radian rad angle m-m™
steradian sr solid angle m?m™
hertz Hz frequency s™
newton N force, weight kg:m-s
pascal Pa pressure, stress N/m? kg-m™-s™?
joule J energy, work, heat N-m kg-m?.s™?




watt

coulomb

siemens

weber

tesla

henry

degree Celsius

lumen

Wb

°C

power, radiant flux

electric charge or quantity of electricity

voltage (electrical potential difference), electromotive force

electric capacitance

electric resistance, impedance, reactance

electrical conductance

magnetic flux

magnetic field strength

inductance

temperature relative to 273.15 K

luminous flux

J/s

W/A

CN

VIA

AN

Wb/m?

Whb/A

cd-sr

kg-m?.s™

s-A

kg-m?.s™-A™

kg'-m2s*A?

kg-m?s™=-A™?

kg'-m.s%A?

kg-m?.sZA"™

kg-s2-A™

kg-m?*s2A™

cd



lux Ix illuminance Im/m? m~-cd
becquerel Bq radioactivity (decays per unit time) s
gray Gy absorbed dose (of ionizing radiation) J/kg m?-s™
sievert Sv equivalent dose (of ionizing radiation) J/kg m?-s™
katal kat catalytic activity s™"-mol
Standard prefixes for the Sl units of measure
Prefix name deca hecto kilo mega giga tera peta exa  zetta yotta
Multiples @ Prefix symbol da h k M G T P E Z Y

Factor 10° | 10° 10? 10° | 10° 10° 10" | 10" 10 | 10* 10*



Prefix name deci | centi | milli  micro  nano ico | femto | atto | zepto | yocto

Fractions | Prefix symbol d G m J n p f a z y

Factor 10° | 10" | 1072 102 | 10° 10° | 10™ 10™ | 107™ | 10* |10™*

53) To be Continued, this is an entry placeholder.



Japanese Keyboard Layout Chart

ESC F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
” Ll S H | D A | B | b & [T |lF- | A~ XAscii+
~ IPA
A |l B |5 &£ |u |n ¢ |y |d s
) A Eoo|x £ N ol vy d |x IPA
~ 113 2@a 3#1 4S€ 5%¢£ 6rY |7&x 8* 9 (e 0) _ =+é BS ALT
09 yr oA ¢z nH 00 AA pM E= nn pP § é/ pAY . é : Grk/IPA
v B s D¢ [s [T ]z L [ [ |g [; [u [
l bu J\x d: g~ S A JJ_L Z 1 1|; 2 f e 1l C 1 m Hangul
q T: W -C l;\ R j_ 75\ /U D 7Ld: (: 6 -E— ASCIl | not IPA
TAB Qs W E R T Yy |uu 10 06 P [{ 11 \ | ALT
6= oZ TT ?0 yw Q ¢ Z 6 vl ~ I = Grk/IPA
M IN¢ DI |R#¥ HI |Of D6 |Ad IS |D ,|pr |0 [P |
¢ d |b d |f ¥
m o nw I:] o Tr= h = 0L 9 ‘I at i | ;_) D n A 6 IPA Hangul
Kana | % & L [fIX |cx < |&F D (LY \n |1+ (& |t |[PA




CAPS Ao Sa GV Lo ~i CRLF | ALT
+ < ' ° XAscii+
. IPAs | IPA+
K 1 Tt} j \ N
k = te ST o IPA Hangul
) é : J: é ASCIl | not IPA
SHIFT A2 Xo Cc B¢ M .>e SHIFT | Base | ALT
Alpha- Or Norm | ALT/
ALT XAscii ASCIl | XAscii




PF13 PF14 PF1S PF1E PF17 PF18 PF13 PF - PF23 PF24

Oup FldHk




01 3B 3C 3D 3E 3F 40 41 42 43 44 57 58
ESC F1 F2 F3 F4 F5 F6 F7 F8 Fo F10 F11 F12
29 02 03 04 05 06 07 08 09 0A 0B oC oD OE
) S H | D A s | h kK H |[F | A XAscii+
% ~A
Jp.Small/ IPAs
Normal ﬁ R 1, 13 B 1( U-I n, -1 g Y d, X
Reg/ext
Cyrillic 7 7 l'7 L j_ "V 3 lj 7|_\ N
f L E |k A yoo|n : ¢ v |d |x A
113 2@a 3H#1 4S5 € 5%&£ 6rY |7&mx 8 * 9 (e 0) _ =+é BS ALT
OF 10 11 12 13 14 15 16 17 18 19 1A 1B 7D
) (:] A = ” n v
59 yr A ¢z nH (0] A pM 3 nn ppj Q §° QF Grk/IPA
— A IPA
t | B#|sT D |G |[sAJ |Z |L | |E |¢ |1 n |
l be |j= |de|g- (s~ |ju|zd |it [=0 |eq |e¢ |1 |a |Haned
qf= |W W ke | D A ot |1z 5 |+ ASCIl | not | IPA
-t
TAB qo Y E R T Yy |oug 10 06 |Pu [{ 11 \ | ALT




3A 1E 1F 20 21 22 23 24 25 26 27 28 2B 1C
See (4 TT PP yw ®Q ] — | CRLF | Grk/IPA
Table ¢z 9: l\ :/ \ # 7 c |27 |h ﬁ vU z/7- Enter
<~ |/ ) L
M N¢ DI R+ HI |[Og |96 [Ad |1§ |2 pipa |0 |7 [FF
¢ g |b |d |f ¥
m o n-— I:] o Tr= h = 0L 9 ‘I at i | ;) D n A 6 IPA Hangul
wa |5 & U fld o (< |E @ L A |1 & ||
L
CAPS AG sS4 De | f Gy Ha | Ja Ko Lo ~7 | CRLF [ALT
2A 2C 2D 2E 2F 30 31 32 33 34 35 73 36
A\ - v L4 ii+
+ ‘J g-lj- >/ |+ l: v =l z\/:E * )l/ 33 XAscii
K.,L Ti} 3® P-C ‘Y \ Y' U’ H v §v 5 IPAs IPA+
L C = A
k = t e 3 =< p = | yT|u-— h S 5 IPA Hangul
2 XS [¢cF|IVO I | & | &£ |3 & | A |[Ascrfnet [ipa
SHIFT A2 X0 Cc Vi B¢ N A M ,<a .>e /? = SHIFT | Base | ALT




Ctl 1D Alpha- Or WIN Alt38 | 7B No | SP 79 70 Alt EO | WIN Menu | CtlEO | Norm | ALT/
ALT XAscii EO 5B change | 39 Change | kata 38 EO 5¢ EO5d | 1D ASCIl | XAscii
Chinese Chinese | /hira/
Cyrillic
WITH VIDEO EDITING FOR ADOBE CS6
3C 3D 3E 42 43 44 57 58
Title Shift Shift 2xLeft
design | Effect | Audi Click
Shift, S o on
Edit Work | Work project
Work Space | space wksp,
space import
F2 F3 F4 F8 F9 F10 F11 F12
03 04 05 09 0A
B A (B |D R s (v (W & XAsciir
Jp.small/ IPAs
Normal ﬁ L 13 B A L U~I Il, -1 9
Reg/ext 3
Cyrillic R 7 7 I'b j— ’v
X IPA
h L B B W oo|n ¢




4S€

5%€

6"Y

7 &x

8*

9(e

0)

OF

00

TAB

3A

[N
S

o

(o}

N
N

See TT

table

\'l

in

Un-
numbere

d marker

BS ALT

7D

4 Grk/IP
'

g A

n s

M

not IPA

\ | ALT
1C

CRLF Grk/IP
Enter A




End,
GoTo End

Add
defaul
t trans

Dé

frame -
CRLF ALT
Home, XAscii+
33 GoTo
Beginnin
g
9

U H 3

u— |h U

J: *3. 5 ASCII Not IPA




Ctl 1D
Drag

ripple

Alpha-
ALT

Or
XAscii

WIN
EO 5B

Alt
38

7B No
change
Chinese

SP

39
Play
/Stop

Insert Overla Right
source y arrow,
source frame+
M ,<a .>e /? = SHIFT Base ALT
79 70 kata AltEO | WIN Men | Ctl EO Norm ALT/
Change | /hira/ 38 EO5c |[uEO0 | 1D ASCII XAscii
Chinese | Cyrillic Drag, 5d
unlink

AN




Korean Hangul



Sound like ae as in hay, from }|

ko oo Bl fole bk

27 27 35 46 70 73 87 88 97

1 85 86 14 152 220 229 269 n 301
MUyt e 7 =Y
113 127 127 129 129 — 136 139 139 140

365 425 45 48 as 450 4Ty 474 4m
ctckdd = 5§ /% = d

= 141 — 161 — 164 — 177 181 181 187
485 552 565 60 &7 g7 647

M eesasjieizasge=a
194 — 195 — 195 — 196 196 196 196

y 650 687 687 690 @91 695 695 696 696
WMA ooty 2 8 82 8 2 0
197 — 212 214 218 226 226 — 238 238

698 761 T4 8T g7 818 863 864 864

PA Eluts 2 g 85 o
245 — 263 269 274 — 282 — 299 299

BES 951 969 985 1013 067 1067 1068

SQ ALALM M & &5 5 & A
308 331 331 345 345 355 356 367 367 370

104 119 1196 1247 1248 1282 1282 1321 131 13

Q olofoj 0 2 2 7 2 0

390 404 411 421 437 449 453 467 476 484

1406 1458 1476 1520 1573 p610 1621 1662 1684 1710
c[\qx}xtx-l N=E=ExR"FHFE =X
508 — 526 — 553 — 563 — 5§73 575

1746 1867 1947 1977 2012 2019
Cchaxt xk X A = & 2= # = x|
593 — 599 608 608 — 613 — 621 621

2078 2103 2134 2134 2153 2181 2183
kkazt 7t 3 5 2= 37 37
626 — 627 628 628 — 630 630 630 631

2200 2204 2207 2208 2204 2216 2206 2251
Haosceteieis 5 5 8 = g
632 — 638 — 640 — 645 646 646 649

22 2249 2259 2276 2282 2282 2291

E E F = o

qu o mp 3 B4 E
649 655 655 656 660 662 664 667 667 668
2293 2312 2312 2314 2331 2342 347 2359 2359 2362

ho 8t3tsl sl s 5 /555
671 686 686 690 694 707 711 712 716

2373 2427 2429 2442 2459 25IR 2520 253% 2543 2563

& ok

6822410

Ithe numbers are the pages in dictionaries, ignore them



Cyrillic

A b
A Be
3 3
Ze Zje
H b
En Nje
® X
Ef Kha
Ya
| )
Palochka Cyrillic
Schwa
[ €

f
Ayn

1>

Letters of the Cyrillic alphabet (see also Cyrillic digraphs)

r r 4 b r
Ge Ge upturn De Dje Gje
n | | n J
1 Dotted | Yi Short | Je
n P C ¢ T
Pe Er Es [e] Te
4 Ll w w b
Che Dzhe Sha Shcha Hard sign
Yer
Cyrillic non-Slavic letters
3 C K K H
Bashkir ~ Bashkir The Bashkir Qa Ka with Ng
Dhe descender
Cyrillic letters used in the past
i A 11 3 v

E E €
Ye Yo Yest
K n /b
Ka El Lie
h R y
Tshe Kie U
bl b 3
Yer Soft sign E
(Yeri)
(€] Y ¥
Barred O Straight U  Straight U
with stroke
() v v

N
ElPS

S

<<

Short U

=13

I 17




Ksi Psi Fita Izhitsa Izhitsa Koppa

A iotified E iotified Yus small Yus big Yus small Yus big Ksi
iotified iotified okovy

Oy (0} @ b
Uk Omega Ot
OO0 O O O O 0O 0 00 0 0000000000O0OOOOOOO OO OO 0 0O0pOOOOOOO0O0
dele
E 1 2 3 4 | 5| 6 7| 8 9 0 - +
te
tab A X E P T|IHO|Y W 0) n b | b
caps lock A C D‘ (0] r X ﬁ K n L |_|_|‘ return
shift 3 Yy u B B H M C ] bl ) shift




f cont opti comm comm opti

[ [

n rol on and and on

Russian, Belarusian and Ukranian standard keyboards

E ! N | (% ?
1 (2 |3 |4 |5 |6 [7 |8

Yy [K [E |H | (W (W |3 |X |b_|/
R A

#w

+ Backspace

LU Ea
[ L
1
Il

Tab

=
=

Capslock (@& Bl |B (A | [P (O |10 (A4 [|K |3 [|Enter

shit |/ |4 |4 ([C M |M [T |b |B (O |, |Shit
\ .

Ctrl Win Al Menu | Ctrl

Green color denotes differences between standard Russian and Belarusian layouts; blue color denotes differences between standard
Russian layout and “Ukranian (Enhanced)” one (available in Windows Vista and above).

[Alt Gr] key is used in the Ukranian layout only, being responsible for the single letter “ge with upturn” [IT], denoted here with red
color.

These layouts are so incompatible with the ASCII layout that layout similarity is not attempted. Instead, non-ASCII
characters are code entered for users and the use of binary converted in software when required. Not all characters



in the list above are shown on the keyboard layouts. The backwards S (top left in Belorussian) appears to be
infrequently used, so is not provided for.

KO18-U (see also K017 following for 7 bit caps only)

0 1 2 3 4 5 6 7 8 9 _A B C D _E _F
0_
1_
5 T N N - - I~ I 0 T o N I e RO I
2_ 10020 | 5051 | 0022 | 0023 | 0024 | 0025 | 0026 | 0027 | 0028 | 0029 | 002a | 0028 | 002c | 002D | 002E | 002F
32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
0 1 2 3 4 5 o 7 8 9 : e < = > ?
3_ | 0030 | 0031 | 0032 | 0033 | 0034 | 0035 | 0036 | 0037 | 0038 | 0039 | 003a | 0033 | 003C | 003D | 003E | 003F
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
e, A/ B|C|/D|E|F|G|H| I|J|]EK|L| M| N| O
4_ | 0040 | 0041 | 0042 | 0043 | 0044 | 0045 | 0046 | 0047 | 0048 | 0049 | 004n | 0043 | 004c | 004D | 004E | 004F
64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
PIQ|R|S| T |0 |V | W |X|Y | Z2 | L|N]|1]|2]_
S_ | 0050 | 0051 | 0052 | 0053 | 0054 | 0055 | 0056 | 0057 | 0058 | 0059 | 005a | 0058 | 005c | 005D | 005E | 005F
80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
_|a|b|c|d|le | f]lg|bh|1|J k|1 |m|n|o




0060 0061 0062 0063 0064 0065 0066 0067 0068 0069 006A 006B 006C 006D 006E 006F
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
p|lag|lx|s|t|luv v | w | x|y |z | {]| 1]}t ]|~
0070 0071 0072 0073 0074 0075 0076 0077 0078 0079 007A 007B 007C 007D 007E
112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
- AERAE T ™" [N[T] ]
B 1 T [ |
2500 2502 250C 2510 2514 2518 251C 2524 252C 2534 253C 2580 2584 2588 258C 2590
128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
_ [ | . \/ ~ < 2> | mmsp J ° 2 =
2591 2593 2320 2520 2219 221A 2248 2264 2265 0020 2321 00BO 00B2 00B7 00F7
144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
— < o LI L | L |4 ] E
Il | Fl&ele| rIi|1i]q r
2550 2551 2552 0451 0454 2554 0456 0457 2557 2558 2559 255A 255B 0491 255D 255E
160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
L =| t ] T — A1 1L L + L
Ik F E|l €13 I 1115 = = T || ©
255F 2560 2561 0401 0404 2563 0400 0407 2566 2567 2568 2569 256A 0490 256C 00A9
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191
ola |6 |u|lgn|le|d| | X | MW | X | K| JT | M| H]|O
044E 0430 0431 0446 0434 0435 0444 0433 0445 0438 0439 043A 043B 043C 043D 043E
192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207
II g9 E) C T Y XK B b BbI 3 111 iC) 1T =i B
043F 044F 0440 0441 0442 0443 0436 0432 044cC 044B 0437 0448 044D 0449 0447 044n
208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223




E_| 0428 | 0410 | 0411 | 0426 | 0414 | 0415 | 0424 | 0413 | 0425 | 0418 | 0419 | 041A | 041B | 041C | 041D | 041E
224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239
I1 A P C T Y X B b Bl 3 il 3 I q B
c 2 7 el d el 2z o > 2 - > — ~ — = 2

— | 041F | 042F | 0420 | 0421 | 0422 | 0423 | 0416 | 0412 | 042C | 042B | 0417 | 0428 | 042D | 0429 | 0427 | 042A
240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255

In the table above, 20 is the regular SPACE character, and 9A is the NO-BREAK SPACE.

The difference with KOI8-R consists of the positions 0xA4; 0xA6; 0xA7; 0xAD; and 0xB4; 0xB6; 0xB7; 0xBD; which consist of
extra letters that don't exist in Russian.

Although RFC 2319 says that character 95 should be U+2219 (+), it may also be U+2022 (*) to match the bullet character in Windows-
1251.

KO17
0 | 1 [ 2] 3] 4] 5] 6] 7] 8] 9 -A]-=8B]]-=<] D]-E/]-F
NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL BS HT LF VT FF CR 50 sI
O_ | 0000 | 0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 | 0008 | 0009 | 000A | 000B | 000C | 000D | OOOE | OOOF
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
DLE | DC1 | DC2 | DC3 | DC4 | NAK | SYN | ETB | CAN EM SUB | ESC FS GS RS Us

1 | 0010 | 0011 | 0012 | 0013 | 0014 | 0015 | 0016 | 0017 | 0018 | 0019 | 001a | 001B | 001c | 001D | 001E | 001F
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

" o 1 —
T I - "2 G 0 M e A RV B B B4
2_ | 0020 0021 0022 0023 0024 0025 0026 0027 0028 0029 002A | 002B 002C 002D | 002E 002F




32 33 34 35 36 Sl 38 39 40 41 42 43 44 45 46 47
0 1 2 3 4 5 6 / 8 9 : ; < = > ?
3_ | 0030 | 0031 | 0032 | 0033 | 0034 | 0035 | 0036 | 0037 | 0038 | 0039 | 003a | 0038 | 003C | 003D | 003E | 003F
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
e/ja} B/ D|E|F )G H| I J K| L M NO
4_ | 0040 | 0041 | 0042 | 0043 | 0044 | 0045 | 0046 | 0047 | 0048 | 0049 | 004A | 004B | 004C | 004D | 004E | 004F
64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
PIQ|R | S|\ T | U |V W | XYz | |\ 1]|2]_
5_ | 0050 | 0051 | 0052 | 0053 | 0054 | 0055 | 0056 | 0057 | 0058 | 0059 | 005a | 0058 | 005C | 005D | 005E | 005F
80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
0] A B I I E o I X n n K JI M H O
6_ | 0428 | 0410 | 0411 | 0426 | 0414 | 0415 | 0424 | 0413 | 0425 | 0418 | 0419 | 041A | 041B | 041C | 041D | 041E
96 97 98 99 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111
I1 A P C T Y X B b Bl 3 il 3 il Y | pEL
7_ | 041F | 042F | 0420 | 0421 | 0422 | 0423 | 0416 | 0412 | 042c | 0428 | 0417 | 0428 | 042D | 0429 | 0427 | OO7F
112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 120

The dollar sign character ("$" hex 24), however, was often replaced with the universal currency sign "@" in Soviet computers. A

popular legend has it that this was to demonstrate independence of the American-dominated computer industry — which was ironic,
since a significant number of Soviet computers were actually implementations of various American designs.

ASCII NOT CYRILLIC

ASSIGN

unassigned

secondary

a




Dje

|

o

H

M|

schwa

Gje

<< |

M |

Ol

A0 |

|

o)

=




H

He

Or palochka

Dotted |

Dze

|

Zje

OrK

|

Kje

|

Lje

=

Ng

NN

Nje




@) O S Barred O
P JI

P P JI JI

i B

1% 1 B b

A

g g9 h Tshe

o it

@ ) il il

T

T T C Bashkir the
il 10

o |0 0 |0

H




v H H I 1
w I
w 1 il Shortu |V
X X Or kha
X X X ¥ Straight U
B With stroke
y Y E
Y Rk E |E
z 3 X
z 3 3 X X
C [6]
A “=on US” Ll dzhe




[ F ayn

| 3 Bashkir dhe

\ K Bashkir oa

/ “right of /7 On US” K Ka with
descender

A quirk in Word is to | convert | the lower letter to uppercase

Arabic5

MARC 21 Specifications for Record Structure, Character Sets, and Exchange Media

Code Table Basic Arabic
December 2007

The first column in this table contains the MARC-8 code (in hex) for the character as coming from the GO graphic set, the second
column contains the MARC-8 code (in hex) for the character as coming from the G1 graphic set, the third column contains the



UCS/Unicode 16-bit code (in hex), the fourth column contains the UTF-8 code (in hex) for the UCS characters, the fifth column
contains a representation of the character (where possible), the sixth column contains the MARC character name, followed by the
UCS name. If the MARC name is the same as or very similar to the UCS name, only the UCS name is given.

Not all characters display in all browsers. We have attempted to allow for font families that show each character set, but you must
have one of these fonts on your computer. See the W3C site for a discussion of fonts: http:// www.w3.org/TR/REC-
CSS2/fonts.html#generic-font-families.

MARC-8 MARC-8 ucs UTF-8 |[CHAR |C? NAME

as GO as G1

21 Al 0021 |21 I EXCLAMATION MARK

22 A2 0022 |22 " QUOTATION MARK

23 A3 0023 |23 # NUMBER SIGN

24 Ad 0024 |24 DOLLAR SIGN

25 A5 066A |[D9AA |% PERCENT SIGN / ARABIC PERCENT SIGN

26 A6 0026 |26 & AMPERSAND

27 A7 0027 |]27 ! APOSTROPHE

28 A8 0028 |28 ( OPENING PARENTHESIS / LEFT PARENTHESIS
29 A9 0029 |29 ) CLOSING PARENTHESIS / RIGHT PARENTHESIS
2A AA 066D |D9AD ||* ASTERISK / ARABIC FIVE POINTED STAR

2B AB 002B ||2B + PLUS SIGN

2C AC 060C |D88C ||« ARABIC COMMA

2D AD 002D ||2D - HYPHEN-MINUS




2E AE 002E 2E PERIOD, DECIMAL POINT / FULL STOP

2F AF 002F 2F SLASH / SOLIDUS

30 BO 0660 DSAO ARABIC-INDIC DIGIT ZERO

31 Bl 0661 DOAl ARABIC-INDIC DIGIT ONE

32 B2 0662 D9A2 ARABIC-INDIC DIGIT TWO

33 B3 0663 D9A3 ARABIC-INDIC DIGIT THREE

34 B4 0664 D9A4 ARABIC-INDIC DIGIT FOUR

35 B5 0665 D9AS ARABIC-INDIC DIGIT FIVE

36 B6 0666 DSA6 ARABIC-INDIC DIGIT SIX

37 B7 0667 DSA7 ARABIC-INDIC DIGIT SEVEN

38 B8 0668 D9AS8 ARABIC-INDIC DIGIT EIGHT

39 B9 0669 DSA9 ARABIC-INDIC DIGIT NINE

3A BA 003A (]3A COLON

3B BB 061B D89B ARABIC SEMICOLON

3C BC 003C |]3C LESS-THAN SIGN

3D BD 003D (|3D EQUALS SIGN

3E BE 003E 3E GREATER-THAN SIGN

3F BF 061F D89F ARABIC QUESTION MARK

41 Cc1 0621 D8A1 HAMZAH / ARABIC LETTER HAMZA

42 Cc2 0622 D8A2 ARABIC LETTER ALEF WITH MADDA ABOVE
43 C3 0623 D8A3 ARABIC LETTER ALEF WITH HAMZA ABOVE
44 Ca 0624 D8A4 ARABIC LETTER WAW WITH HAMZA ABOVE
45 C5 0625 D8AS5 ARABIC LETTER ALEF WITH HAMZA BELOW




46 Ccé6 0626 D8A6 || ARABIC LETTER YEH WITH HAMZA ABOVE
47 c7 0627 D8A7 || ARABIC LETTER ALEF

48 Cc8 0628 D8A8 |« ARABIC LETTER BEH

49 (6] 0629 D8A9 | ARABIC LETTER TEH MARBUTA

4A CA 062A |ID8AA ||« ARABIC LETTER THE

4B CB 062B D8AB ||& ARABIC LETTER THEH

4C CcC 062C D8AC |z ARABIC LETTER JEEM

4D CcD 062D |[DSAD ||z ARABIC LETTER HAH

4E CE 062E D8AE || ARABIC LETTER KHAH

4F CF 062F D8AF |2 ARABIC LETTER DAL

50 DO 0630 D8BO || ARABIC LETTER THAL

51 D1 0631 D8B1 L ARABIC LETTER REH

52 D2 0632 D8B2 |) ARABIC LETTER ZAIN

53 D3 0633 D8B3 ||~ ARABIC LETTER SEEN

54 D4 0634 D8B4 ||k ARABIC LETTER SHEEN

55 D5 0635 D8B5 ||= ARABIC LETTER SAD

56 D6 0636 D8B6 || ARABIC LETTER DAD

57 D7 0637 D8B7 |k ARABIC LETTER TAH

58 D8 0638 D8B8 |k ARABIC LETTER ZAH

59 D9 0639 D8B9 |i& ARABIC LETTER AIN

5A DA 063A |D8BA & ARABIC LETTER GHAIN

5B DB 005B ||5B [ OPENING SQUARE BRACKET / LEFT SQUARE BRACKET
5D DD 005D ||5D ] CLOSING SQUARE BRACKET / RIGHT SQUARE BRACKET
60 EO 0640 D980 | ARABIC TATWEEL




61 El 0641 D981 || ARABIC LETTER FEH

62 E2 0642 D982 ||& ARABIC LETTER QAF

63 E3 0643 D983 ||& ARABIC LETTER KAF

64 E4 0644 D984 ||J ARABIC LETTER LAM

65 ES 0645 D985 e ARABIC LETTER MEEM

66 E6 0646 D986 ||u ARABIC LETTER NOON

67 E7 0647 D987 | ARABIC LETTER HEH

68 ES 0648 D988 ||s ARABIC LETTER WAW

69 E9 0649 D989 | ARABIC LETTER ALEF MAKSURA
6A EA 064A |D98A | ARABIC LETTER YEH

6B EB 064B Do8B : C ARABIC FATHATAN

6C EC 064C D98C || C ARABIC DAMMATAN

6D ED 064D (|D98D C ARABIC KASRATAN

6E EE 064E DO8E C ARABIC FATHA

6F EF 064F D98F || C ARABIC DAMMA

70 FO 0650 D990 C ARABIC KASRA

71 F1 0651 D991 C ARABIC SHADDA

72 F2 0652 D992 C ARABIC SUKUN

73 F3 0671 D9B1 |ff ARABIC LETTER ALEF WASLA

74 F4 0670 D9BO | ARABIC LETTER SUPERSCRIPT ALEF
78 F8 066C DOAC ||« ARABIC THOUSANDS SEPARATOR
79 F9 201D ||E2809D|)” RIGHT DOUBLE QUOTATION MARK
7A FA 201C E2809C ||“ LEFT DOUBLE QUOTATION MARK




~«t @ |[# [$ [% |~ [& [* [C ) [ [+ |e—
vy 2 3 4 5 6 7 8 9 0 - - Backspace
— | g : ’ N | : + x|t > < |
Tab —pi| 5o la |5 8|
S o 'S o IO . <L - - A C: C: Z: > \
Caps Lock | . , [ ] N { - ¢ / - " Enter
Sl S e [0 e o |t 8 L |«
Shift ~ | N S A R , : ¢ |[shift
4 s ' ; s %
12 N | |8 J P
Win Win
Citrl Key Alt Alt Gr Key Menu | Ctrl
India, Devanagari
Indian languages have different keyboards, but ISCIl is most common.
ISCI1 Devanagari
-0 [ -1 | -2 3 ] 4] 5] -6 | -7 8 | 9] -A] B| €] D] -E | -F
NUL SOH STX ETX EOT ENQ ACK BEL BS HT LF VT FF CR e} ST
O_ | 0000 | 0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 | 0008 | 0009 | 000A | 000B | 000C | 000D | OOOE | OOOF
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
DLE DC1 DC2 DC3 DC4 NAK SYN ETB CAN EM SUB | ESC FS ES RS Us

1 | 0010 | 0011 | 0012 | 0013 | 0014 | 0015 | 0016 | 0017 | 0018 | 0019 | 001a | 001B | 00ic | 001D | 001E | 0O1F
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

2_ | 0020 0021 | 0022 | 0023 | 0024 | 0025 | 0026 | 0027 | 0028 | 0029 | 002A | 002B | 002C | 002D | OO2E | OO2F

32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47




o112 |34 (26|78 |3 |22 ]|=|2)|Z2
0030 | 0031 | 0032 | 0033 | 0034 | 0035 | 0036 | 0037 | 0038 | 0039 | 0032 | 0038 | 003C | 003D | 003E | 003F
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
@ A B C D E F G H I J K I M N O
0040 | 0041 | 0042 | 0043 | 0044 | 0045 | 0046 | 0047 | 0048 | 0049 | 0042 | 004B | 004C | 004D | 004E | 004F
64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
PIQIR|S | T |0 |V | W |X|Y | Z2|LT[N[|1]|2]_
0050 | 0051 | 0052 | 0053 | 0054 | 0055 | 0056 | 0057 | 0058 | 0059 | 0052 | 0058 | 005C | 005D | 005E | 005F
80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
) a | b | c | d|e f |l g| h| 1 ] k| 1 | m | n| o
0060 | 0061 | 0062 | 0063 | 0064 | 0065 | 0066 | 0067 | 0068 | 0069 | 006a | 0068 | 006C | 006D | 006E | 006F
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
P q r S t u v W X y zZ { | } ~ | DEL
0070 | 0071 | 0072 | 0073 | 0074 | 0075 | 0076 | 0077 | 0078 | 0079 | 007a | 0078 | 007¢c | 007D | oo7E | O07F
112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
J * J
Glo o | ||| 3|F | K| T || v T 3
0901 | 0902 | 0903 | 0905 | 0906 | 0907 | 0908 | 0909 | 090a | 090B | 090E | 090F | 0910 | 090D | 0912




161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
\J
M 3 |3 & | @ | 7T | 9|5 | T | |F | F| A | T | 3|3
B
| 0913 0914 0911 0915 0916 0917 0918 0919 091A 091B 091cC 091D 091E 091F 0920 0921
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191
c|lu|gd| ¥ T | g|d|dT |9 % g 7 A T|T|T
C
] 0922 0923 0924 0925 0926 0927 0928 0929 092A 092B 092C 092D 092E 092F 095F 0930
192 193 194 195 196 197 198 199 200 201 202 203 204 207 206 205
Y |d | @ |d | T | a0 |5 [T | & |ow|ar | ]| o] aly
D o) N
~ | 0931 0932 0933 0934 0935 0936 0937 0938 0939 217 093E 093F 0940 0941 0942 0943
208 209 210 211 212 213 214 215 216 218 219 220 221 222 223
I I T N O ey B o e s | ATR
E ~
“ | 0946 0947 0948 0945 094A 094B 094cC 0949 094D 093C 0964 239
224 225 226 227 228 229 230 231 232 233 234
EXT | O ¢ R 3 ¥ 9 & o ¢ Q
F
- 240 0966 0967 0968 0969 096A 096B 096C 096D 096E 096F
241 242 243 244 245 246 247 248 249 250

Special code points

1

INV character—code point D9 (217)




The INV character is used as a pseudo-consonant to display combining elements in isolation. For example, & (ka) + ¢ (halant) + INV =

ATR character—code point EF (239)

The ATR character followed by a byte code is used to switch to a different font attribute (such as bold) or language (such as Bengali), up
to the next ATR sequence or the end of the line. This has no direct Unicode equivalent, as font attributes are not part of Unicode, and
each script has a distinct set of code points.

EXT character—code point FO (240)

The EXT character followed by a byte code indicates a Vedic accent. This has no direct Unicode equivalent, as Vedic accents are assigned
to distinct code points.

Halant character <*—code point E8 (232)

The halant character removes the implicit vowel from a consonant and is used between consonants to represent conjunct consonants.
For example, & (ka) + <} (halant) + d (ta) = & (kta). The sequence < (halant) + < (halant) displays a conjunct with an explicit halant, for
example & (ka) + <2 (halant) + < (halant) + d (ta) = ©d. The sequence ¢} (halant) + ¢ (nukta) displays a conjunct with half consonants, if

available, for example & (ka) + < (halant) + < (nukta) + d (ta) = epd.
Isci Unicode

single halant ES8 halant 094D

halant + halant E8 E8 halant + ZWNJ 094D 200C

halant + nukta E8 E9 halant+ZWJ 094D 200D

Nukta character <:—code point E9 (233)



The nukta character after another ISCIl character is used for a number of rarer characters which don't exist in the main ISCll set. For

example & (ka) + ¢ (nukta) = % (qa). These characters have precomposed forms in Unicode, as shown in the following table.

ISCII Original Character Unicode
code point character with nukta code point

Al(161) | 35 0950
A6 (166) |3 % 090C
A7 (167) |3 % 0961
AA (176) & ED 0960
B3(179) [& CY 0958
B4 (180) |[@ o 0959
B5 (181) |[dT a 095A
BA (186) T <) 0958
BF (191) |3 g 095C




C0 (192) 095D
C9 (201) 095E
DB (219) 0962
DC (220) 0963
DF (223) 0944
EA (234) 093D
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i i £ ol 2 P i ] 23 &
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Caps Lock F‘ ol 5 5‘ 5‘ pj‘ T:S‘ m‘ Enter
. g H By i
N N N N I N S N T "
Ctrl‘ Space ‘ Alt ‘ ‘ Ctrl
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There are other keyboards for Benagli, Gujarati and others.



The use of IPA can be further researched e.g. google “IPA speech recognition”. One item there is the CMU dictionary which has a limited
character set known as the ARPA phonetic alphabet. This is reproduced below courtesy of Wikipedia. The ARPA phonetic alphabet “Arpabet”,
used in the CMU Dictionary is reproduced below. It has limited IPA character use.

Tibetan and Dzongkha (Bhutan)

y ka/ka/ @ kha /kha/ 3 ga /ka, kha/ = nga /na/

s caltfal =chalthal =jaltal § nya /na/

5 ta /ta/ stha/thd/  zdafta tha/ 5 na/nal

zypal/pal = phal/phd/l = bal/pa, pha/ s ma/mal/

I tsa /tsd/ & tsha/tsha/ = dza /tsa/ %« wa /wa/ (not originally part of the alphabet)=
| zha /[a/® 3 za /sal < 'a /ha/®

w ya /jal x ra/ral a la /la/

9 sha /[a/® =« sa /sal 5 ha /ha/



w alal

gm:q'lka rq.kha ﬂ".ga ;wnga
S ol ca ® cha E | @ §
E @ \'7 ta g tha ﬁ da q na
NEEEEE IR O
ils| € = [ & oo | E =g w
|| @ 3 a uq

g

:

Vowels
Devanagari IAST | Tibetan Dependent vowel signs Devanagari IAST | Tibetan | Dependent vowel signs
3 a o« 3t au @ 2




ai

2

GBI

2

Sy

XK

A

e

am

ah

H

M

P2

22

Sie

JE0>Y

A

RN

AT

0o



Consonants

Devanagari | IAST Tibetan Devanagari IAST Tibetan

% ka 7 c da 7
o kha = 3] dha 3
Cll ga 9 ol na 3§
g gha g q pa =
S na = % pha =



cha

ja

jha

ta

tha

da

dha

-,

%))

A

bha

ma

ya

ra

la

va

sa

sa

<N



o7 na ¢ q sa «

d ta 5 3 ha 5

J tha = &t ksa &

The Sanskrit "cerebral" (retroflex) consonants €3 s UT ¥ (ta, tha, da, na, sa) are represented by reversing the letters 58534 (ta, tha, da,
na, sha) to give TRAE ﬁ(Ta, Tha, Da, Na, Sa).

It is a classic rule to transliterate T & ST 51 (ca chajajha)to < & = g (tsa tsha dza dzha), respectively. Nowadays, s & = 5 (ca cha ja jha) can

also be used.

Arpabet Symbols

In Arpabet, every phoneme is represented by one or two capital letters. Digits are used as stress indicators and are placed at the end of
the stressed syllabic vowel. Punctuation marks are used like in the written language, to represent intonation changes at the end of
clauses and sentences. The stress values are:

Stress

Value Description

0 No stress

1 Primary stress



2 Secondary stress

Vowels
Monophthongs

Arpabet IPA Word examples
AO 2 off (AO1 F); fall (F AO1 L); frost (FRAO1ST)

AA

o

father (F AA1 DH ER), cot (K AALT)
Iy i bee (BI1Y1); she (SH 1Y1)
uw u vyou (Y UW1); new (N UW1); food (F UW1 D)
EH € red (R EH1D); men (M EH1N)
IH I big (B IH1 G); win (W IH1 N)
UH o should (SH UH1 D), could (K UH1 D)

A but (BAH1T), sun (S AH1 N)
AH

sofa (S OW1 F AHO), alone (AHO L OW1 N)

AX discus (D IH1 S K AXO S); note distinction from discuss (D IHO S K AH1 S)

AE ® at(AE1T);fast(FAELST)

Diphthongs

Arpabet IPA Word Examples



EY el say (S EY1); eight (EY1T)

AY ar my (M AY1); why (W AY1); ride (R AY1 D)
ow 0u show (SH OW1); coat (KOW1T)

AW av how (HH AW1); now (N AW1)

oy 21 boy (B OY1); toy (T OY1)

R-colored vowels

Arpabet IPA Word Examples
ER 3 her (HH ERO); bird (B ER1 D); hurt (HH ER1 T), nurse (N ER1 S)
AXR > father (F AA1 DH ER); coward (K AW1 ER D)
EH R er air (EH1 R); where (W EH1 R); hair (HH EH1 R)
UHR or cure (KY UH1 R); bureau (BY UH1 R OWO), detour (D IHO T UH1 R)
AOR or more (M AO1 R); bored (B AO1 R D); chord (K AO1 R D)
AAR ar large (L AA1 R JH); hard (HH AA1R D)

IHRorlYRIr ear(lY1R); near (NIH1R)

AW R aor This seems to be a rarely used r-controlled vowel. In some dialects flower (F L AW1 R; in other dialects F L AW1 ERO)

Consonants
Stops



Arpabet IPA Word Examples

P p pay(PEY1)

B b buy(BAY1)

T t take (TEY1K)

D d day (DEY1)

K k key (KIY1)

G g go(GOow1l)

Affricates

Arpabet IPA Word Examples

CH t[ chair (CH EH1R)

JH d3z just (JHAH1ST); gym (JHIH1 M)

Fricatives

Arpabet IPA Word Examples

F f for (FAO1R)

\Y v very (VEH1RIYO)

TH 8 thanks (TH AE1 NG K S); Thursday (TH ER1Z D EY2)

DH d that (DH AE1 T); the (DH AHO); them (DH EH1 M)



S s say (SEY1)

Z z zoo (ZUuwi)
SH | show (SH OW1)
ZH 3 measure (M EH1 ZH ERO); pleasure (P L EH1 ZH ER)

HH h house (HHAW1YS)

Nasals
Arpabet IPA Word Examples
M m man (M AE1 N)

EM m keep 'em (K1Y1 P EM)
N n no(NOW1)

EN n button (B AH1TEN)
NG n sing (SIH1 NG)

ENG n Washington (W AO1 SH ENG T EN)

Liquids
Arpabet IPA Word Examples
L t  late (LEY1T)

EL +  bottle (B AO1 DX EL)



R rorarun (RAH1N)

DX r wetter (W EH1 DX AXR)

NX T wintergreen (W IY2 NXAXR G RIY1 N)
Semivowels

Arpabet IPA

Y i yes (Y EH1S)

W w way (W EY1)

Q ? glottal stop (uh-oh - ?A?00)

(missing) hworm "when" etc. in some dialects

Chinese (in Wikipedia)

In each cell below, the bold letters indicate pinyin and the brackets enclose the symbol in the International Phonetic Alphabet.

Bilabial Labiodental

Voiceless |Voiced| Voiceless |Voiceless Voiced Voiceless Voiced

Alveolar

Alveolo-palatal

Velar

Voiceless

Voiceless

Nasal m [m]

n[n]



Unaspirated b [p] dt d [kl

Plosive
Aspirated = p [p"] t [th] k [k
Unaspirated z [ts] zh [is] i[tel
Affricate
Aspirated c [tsh] ch [ts"] d [te"]
Fricative f1f s [s] shfs] rlz= x [e] h [x]
Lateral 1
Approximant y? [il/[u]® and w? [w]

' r may phonetically be [z] (a voiced retroflex fricative) or [{] (a retroflex approximant). This pronunciation varies among different speakers, and is

not two different phonemes.

2 y is pronounced [y] (a labial-palatal approximant) before u.

% the letters w and y are not included in the table of initials in the official pinyin system. They are an orthographic convention for the medials i,

u and d when no initial is present. When i, u or { are finals and no initial is present, they are spelled yi, wu, and yu, respectively. The conventional

order (excluding w and y), derived from the zhuyin system, is:

bpmf dtnl gkh jgx zhchshr zcs



Finals

Close

Close-mid

Open-mid

Open

Front

Central

Back

Standard Chinese vowels (with IPA and Pinyin)

iey(0)

i (i)

Y(e)eo

> (er)



The following chart gives the combinations of medials and finals based on an analysis that assumes just two vowel nuclei, /a/ and
/e/;® various allophones result depending on phonetic context.

In each cell below, the first line indicates IPA, the second indicates pinyin for a standalone (no-initial) form, and the third indicates pinyin for a
combination with an initial. Other than finals modified by an -r, which are omitted, the following is an exhaustive table of all possible finals."2

The only syllable-final consonants in Standard Chinese are -n and -ng, and -r, which is attached as a grammatical suffix. A Chinese syllable
ending with any other consonant either is from a non-Mandarin language (a southern Chinese language such as Cantonese, or a minority
language of China), or indicates the use of a non-pinyin romanization system (where final consonants may be used to indicate tones).

Nucleus /al o/
Final (0]

Coda o /il M/ | Inl | In/ 1) fil |l In/ n/

Medial ¢ | [a] [all [oy] [an] @ [on] | [waA] | [e1] [oy] [en] [¥n] [f]

Aa Al an an ana e el nll en enna



-a| -ai |[-a0| -an -ang | -e | -ei -ou | -en -eng -i

fia] liay] | [ien] | [ian] | [ie] lioy] | [in] [in] [i]

fil ya yao | yan |yang | ye you | yin ying yi
-ia -iao | -ian |-iang | -ie -iu | -in -ing -i

[ua] [uar] [uan] | [uan]  [uo] ® [ue]] [uen] [u¥n], [un] *| [u]

fu/ wa | wai wan (wang wo | wei wen weng wu
-ua | -uai -uan |-uang | -uo/-o| -ui -un -ong -u

[yen] [yce] [yn] lisn] IVl

Iyl yuan yue yun yong yu
-Uan 2 -le? -ln 2 -iong -0?

' [a4] is written er. For other finals formed by the suffix -r, pinyin does not use special orthography; one simply appends r to the final that it is
added to, without regard for any sound changes that may take place along the way. For information on sound changes related to final r,
please see Erhua#Rules.

2 (i is written as u after j, g, x, or .

% uo is written as o after b, p, m, or f.

* weng is pronounced [un] (written as ong) when it follows an initial.

Technically, i, u, G without a following vowel are finals, not medials, and therefore take the tone marks, but they are more concisely displayed
as above. In addition, é[e] (£k; 58) and syllabic nasals m (I, '), n (I&, B&), ng (1&, 0]) are used as interjections.

Rules given in terms of English pronunciation



&

This section includes inline
links to audio files. If you
have trouble playing the files,

see Wikipedia Media help.

All rules given here in terms of English pronunciation are approximations, as several of these sounds do not correspond directly to sounds in

English.

Pronunciation of initials

Pinyin| IPA
b (o]
p [e"]
m [m]
f [f]

d [t]

t [t"]
n [n]

/ (1

g (k]
k [kN]
h [x]
J [te]
a [teh]

English

approximation®?

spit
pay
may
fair
stop
take
hay
lay
skill
kay

loch

churchyard

punch yourself

Explanation

unaspirated p, as in spit
strongly aspirated p, as in pit
as in English mummy

as in English fun

unaspirated t, as in stop
strongly aspirated t, as in top
as in English nit

as in English love
unaspirated k, as in skill
strongly aspirated k, as in kill

roughly like the Scots ch. English h as in hay or, more closely in some American dialects, hero is an acceptable ¢
The best way to produce this sound is by very slowly making a "k" sound, pausing at the point where there is just
flowing over the back of your tongue (after the release at the beginning of a "k")

No equivalent in English, but similar to an unaspirated "-chy-" sound when said quickly. Like g, but unaspirated. N
despite the common English pronunciation of "Beijing". The sequence "ji" word-initially is the same as the Japane
of L()ji.

No equivalent in English. Like punch vourself, with the lips spread wide with ee. Curl the tip of the tonque downw



the back of the teeth and strongly aspirate. The sequence "qi" word-initially is the same as the Japanese pronunciation of
(F) chi.

No equivalent in English. Like -sh y-, with the lips spread and the tip of your tongue curled downwards and stuck to the ba

X [e] |push yourself teeth when you say ee. The sequence "xi" is the same as the Japanese pronunciation of L (%) shi.
zh [ts] |junk Rather like ch (a sound between choke, joke, true, and drew, tongue tip curled more upwards). Voiced in a toneless syllal
ch [tsh] |church as in chin, but with the tongue curled upwards; very similar to nurture in American English, but strongly aspirated.
sh [s] |shirt as in shoe, but with the tongue curled upwards; very similar to marsh in American English
p iy "S.'i'milar t(? t.he Eng!ish z in azure an'd rin reduce,. but with the"‘[olrl19ue curled upwards, like a cross between English "r" and |
i". InCyrillised Chinese the sound is rendered with the letter "x".
z [ts] |reads unaspirated ¢, similar to something between suds and cats; as in suds in a toneless syllable
c tsh] |hats like the English ts in cats, but strongly aspirated, very similar to the Czech, Polish and Slovak c.
S [s] |say as in sun
w [w] |way as in water.”
[il,[u]  yea as in yes. Before a u, pronounce it with rounded lips.*

*Note ony and w

Y and w are equivalent to the semivowel medials i, u, and i (see below). They are spelled differently when there is no initial consonant in
order to mark a new syllable: fanguan is fan-guan, while fangwan is fang-wan (and equivalent to *fang-uan). With this convention, an
apostrophe only needs to be used to mark an initiala, e, or o: Xi'an (two syllables: [gi.an]) vs. xian (one syllable: [gien]). In

addition, y and w are added to fully vocalic i, u, and i when these occur without an initial consonant, so that they are written yi,

wu, and yu. Some Mandarin speakers do pronounce a [j] or [w] sound at the beginning of such words—that

is, yi [i] or [ji], wu[u] or [wu], yu [y] or [yy],—so this is an intuitive convention. See below for a few finals which are abbreviated after a

consonant plus w/u or y/i medial: wen — C+un,wei — C+ui, weng — C+ong, and you — C+iu.
** Note on the apostrophe

The apostrophe (') is used before a syllable starting with a vowel (a, o, or e) in a multiple-syllable word when the syllable does not start the
word (which is most commonly realized as [w]), unless the syllable immediately follows a hyphen or other dash.B! This is done to remove

nrEn

ambiguity that could arise, as in Xi'an, which consists of the two syllables xi ("#&") an ("%&"), compared to such words as xian ("5&"). (This



ambiguity does not occur when tone marks are used: The two tone marks in Xian unambiguously show that the word consists of two
syllables. However, even with tone marks, the city is usually spelled with an apostrophe as Xr'an.)

Pronunciation of finals

VOWELS

Front Nearfront Central Nearback Back
Close i iqu wu
Near close I*Y *0
Close mid e n\0o 9460 ¥t10
Mid 9
Open mid £ 0:?—3\0—/\ )
Near open @& e
Open areE- \_G D

Vowels at :|5ht & left of bullets are rounded & unrounded.,
This table may be a useful reference for IPA vowel symbols

The following is a list of finals in Standard Chinese, excepting most of those ending with r.

To find a given final:

Remove the initial consonant. Zh, ch, and sh count as initial consonants.
Change initial w to u and initial y to i. For weng, wen, wei, you, look under ong, un, ui, iu.

For u after j, g, x, or y, look under (.
Form

Pinyin IPA withzero Explanation
initial
-i is a buzzed continuation of the consonant following z-, c-, s-, zh-, ch-, sh- or r-.
-l [i], [w] (n/a)

(In all other cases, -i has the sound of bee; this is listed below.)

a [a] a like English "father", but a bit more fronted



a diphthong consisting first of a back, unrounded semivowel (which can be formed by first pronouncing "w" and then spread
e [wa], [8] e lips without changing the position of the tongue) followed by a vowel similar to English "duh". Many unstressed syllables in
use theschwa [a] (idea), and this is also written as e.

ai [a1] ai like English "eye", but a bit lighter

el [e1] ei as in "hey"

ao [ay] ao approximately as in "cow"; the a is much more audible than the o

ou [oy] ou as in "so"

an [an] an like British English "ban", but more central

en [en] en as in "taken"

ang  |[an] ang as in. German Angst (starts with the vowel sound in father and ends in the velar nasal; like song in some dialects of Americe
English)

eng | [¥n] eng like e in en above but with ng added to it at the back

er [aq] er similar to the sound in "bar" in American English

Finals beginning with i- (y-)

i [i] yi like English bee.

ia [ia] ya as i + a; like English "yard"

e lie] . asi+é; byt is very short; e (pronounced like é) is pronounced longer and carries the main stress (similar to the initial
sound ye in yet)

iao [iay] yao asi+ao

iu [ioy] you asi+ou

ian [ien] yan as i+ é + n; like English yen

in [in] yin asi+n

iang |[ian] yang asi+ang

ing [in] ying asi+ng

Finals beginning with u- (w-)

u [u] wu like English "00"



ua [ua] wa asu+a

uo, o | [u9d] wo as u + o where the o (compare with the o interjection) is pronounced shorter and lighter (spelled as o after b, p, m or f).
uai [ua1] wai as u + ai like as in why

ui [uer] wei as u + ei;

uan [uan] wan asu+an;

un [uan] wen as u + en; like the on in the English won;

uang |[uan] wang as u + ang;

ong [un], [u¥rn] weng starts with the vowel sound in book and ends with the velar nasal sound in sing; as u + eng in zero initial.

Finals beginning with - (yu-)

u, i Eﬂl(isten) yu as in German "liber" or French "lune" (To pronounce this sound, say "ee" with rounded lips)
ue, Ue |[yce] yue as u + é; the G is short and light
uan [yen] yuan asii+é+n;
un [yn] yun as i+ n;
iong |[ivn] yong asi+ong
Interjections
é [€] (n/a) as in "bet".
o [9] (n/a) Approximately as in "office" in British accent; the lips are much more rounded.
io o] yo as i + plain continenta)|ldaication needed] 1yt
Orthography
Letters

Pinyin differs from other romanizations in several aspects, such as the following:

e Syllables starting with u are written as w in place of u (e.g., uan is written as wan). Standalone u is written as wu.

e Syllables starting with i are written as y in place of i (e.g., ian is written as yan). Standalone i is written as yi.



e Syllables starting with i are written as yu in place of i (e.g., de is written as yue).

e (iis written as u when there is no ambiguity (such as ju, qu, and xu), but written as (i when there are corresponding u syllables (such
as lii and nd). In such situations where there are corresponding u syllables, it is often replaced with v on a computer, making it easier to
type on a standard keyboard.

¢ When preceded by a consonant, iou, uei, and uen are simplified as iu, ui, and un (which do not represent the actual pronunciation).

e As in zhuyin, what are actually pronounced as buo, puo, muo, and fuo are given a separate representation: bo, po, mo, and fo.

e The apostrophe (') is used before a syllable starting with a vowel (a, o, or e€) in a multiple-syllable word when the syllable does not start the
word (which is most commonly realized as [w]), unless the syllable immediately follows a hyphen or other dash.2! This is done to remove

wF—=n

ambiguity that could arise, as in Xi'an, which consists of the two syllables xi ("F8") an ("%"), compared to such words as xian ("5£"). (This
ambiguity does not occur when tone marks are used: The two tone marks in "Xian" unambiguously show that the word consists of two
syllables. However, even with tone marks, the city is usually spelled with an apostrophe as "Xr'an".)

e Eh alone is written as é; elsewhere as e. Schwa is always written as e.

e zh, ch, and sh can be abbreviated as 2, ¢, and $ (z, ¢, s with a circumflex). However, the shorthands are rarely used due to difficulty of
entering them on computers, and are confined mainly to Esperanto keyboard layouts.

e ng has the uncommon shorthand of n.

e The letter v is unused (except in spelling foreign languages, languages of minority nationalities, and some dialects), despite a conscious
effort to distribute letters more evenly than in Western languages. However, sometimes, for ease of typing into a computer, the v is used
to replace a d.

Most of the above are used to avoid ambiguity when writing words of more than one syllable in pinyin. For example uenian is written

as wenyan because it is not clear which syllables make up uenian; uen-ian, uen-i-an and u-en-i-an are all possible combinations

whereas wenyan is unambiguous because we, nya, etc. do not exist in pinyin. See the pinyin table article for a summary of possible pinyin
syllables (not including tones).

Word formation, capitalization, initialisms and punctuation
Although Chinese characters represent single syllables, Mandarin Chinese is a polysyllabic language. Spacing in pinyin is based on whole

words, not single syllables. However, there are often ambiguities in partitioning a word. The Basic Rules of the Chinese Phonetic Alphabet
Orthography (W AEBFZ TETREEARIN; EEPE EAEE AR A, Hanyd Pinyin Zhéngcifa Jibén Guizé) were put into effect in 1988 by the



National Educational Commission (BR# &
RIES LT IEEAS BREBFEXFIAEER
19962 and were updated in 2012.5

F G2 BREE ZEE;Gudjia Jiaoyu Wéiyuanhui) and the National Language Commission (&
g8

I8 o

; Guojia Yuyan Wénzi Géngzuo Wéiyuanhui).22 These rules became a Guobiao standard in

1. General

1. Single meaning: Words with a single meaning, which are usually set up of two characters (sometimes one, seldom three),
are written together and not capitalized: rén (\, person); péngyou (1<, friend); qidokeli (57 71, chocolate)

2. Combined meaning (2 or 3 characters): Same goes for words combined of two words to one meaning: hdiféng (¥ix; &/,
sea breeze); wénda ([n]Z; 1%, question and answer); quangué (4[E; 4[], nationwide); changyongci (& Fidl; % F5)

3. Combined meaning (4 or more characters): Words with four or more characters having one meaning are split up with their
original meaning if possible: wuféng gangguédn (JE4550E,; HHEHHE , seamless steel-tube); huanjing baohu guithua (FfiE (R
ik, BRBiAL L], environmental protection planning); gdoméngsuanjia (5Ll 5T, mih R H, potassium permanganate)

2. Duplicated words
1. AA: Duplicated characters (AA) are written together: rénrén (A \, everybody), kankan (%7, to have a look), niannian (“F4,
every year)
2. ABAB: Two characters duplicated (ABAB) are written separated: yanjia yanjia (#ff9tHif5%, to study, to research), xuébai
xuébdi (5 125 1, white as snow)
3. AABB: Characters in the AABB schema are written together: lailaiwangwéng (S131E; A2 7E1E, come and
go), giangianwanwan (T3 J3; T &, numerous)
3. Prefixes (Hiifflsk43; gidnfu chéngfén) and Suffixes (/& [Ak5y; # iRk 73; houfi chéngfén): Words accompanied by prefixes such
as fu (g, vice), zéng (j=; #&, chief), féi (3£, non-), fan (), anti-), chao (#, ultra-), ldo (%, old), & (F, used before names to indicate
familiarity), ké (7], -able), wu (c; %, -less) and ban(*}-, semi-) and suffixes such as zi (-, noun suffix), r (JL; 5, diminutive
suffix), tou (3k; A, noun suffix), xing (1, -ness, -ity), zhé (&, -er, -ist), yuan (5i; &, person), jid (%, -er, -ist), shéu (T, person skilled
in a field), hua (fk, -ize) and men (j; 1, plural marker) are written together: fubuzhang (&£ BlESE, vice
minister), chéngwuyuan (FE%5 71; &% B, conductor), haizimen (£%-1-1'1; #%1-", children)
4. Nouns and names (% 17; 4 #l; mingci)
1. Words of position are separated: mén wai (|14} 94+, outdoor), hé li (7] 5; {if5E, under the river), huéché shangmian (‘K% |
[fi; K H# 1A, on the train), Huang Hé yinan (351 LA ; #5if LR, south of the Yellow River)
1. Exceptions are words traditionally connected: tianshang (< -, in the sky or outerspace), dixia (H T, on the
ground), kdngzhéng (Z2H, in the air), haiwai ({f4%, overseas)
2. Surnames are separated from the given names, each capitalized: Li Hua (Z54E; 253E), Zhang San (5k=; #£=). If the



surname and/or given name consists of two syllables, it should be written as one: Zhagé Kéngming (1&5FL.07; 5 &= fLA7).
3. Titles following the name are separated and are not capitalized: Wang buzhang (£ -; £i&&, Minister Wang), L7
xiansheng (Z=4¢4, Mr. Li), Tian zhdren (H =4, Director Tian), Zhao tongzhi (#x[5]&; #ilF &, Comrade Zhao).
4. The forms of addressing people with suffixes such as Ldo (), Xido (/I7), Da ()X) and A (f[) are capitalized: Xido Lit (/)|
; /N2, [young] Ms./Mr. Liu),Da Li (K7, [great; elder] Mr. Li), A San (ff =, Ah San), Ldo Qian (#%%; & %%, [senior]
Mr. Qian), Lao Wu (2 5; %%, [senior] Mr. Wu)
1. Exceptions are: Kéngzi (fL-7-, Confucius), Baogong (tl4%, Judge Bao), Xrshi (Vi i, Xishi), Méngchangjan (#2474 &
‘EF, Lord Mengchang), among others
5. Geographical names of China: Béijing Shi (b5, city of Beijing), Hébéi Shéng (iF1 1L, province of Hebei), Yalu Jiang (1945

ST ME#%7T, Yalu River), Tai Shan (Z%111, Mount Tai), Dongting Hu ()&, Dongting Lake), Taiwan Haixia (1575 s, 221k
, Taiwan Strait)

1. Monosyllabic prefixes and suffixes are written together with their related part: Déngsi Shitiao (VU +5; HPH /4,
Dongsi 10th Alley)

2. Common geographical nouns that have become part of proper nouns are written together: Héilongjiang (58 v T; SRFE
iT., Heilongjiang)
6. Chinese names of Non-Chinese names are written in Hanyu Pinyin: Apéi Awangjinméi (a3 - by [ 5 35 ; [l Jrfi - Paf I 55 25
, Ngapoi Ngawang Jigme);Déngjing (% 5%; # i, Tokyo)
Verbs (Zf1i7); Eh7il; dongci): Verbs and their suffixes -zhe (7; &), -le (1) or -guo ((i; i) are written as one: kanzhe (B 7, &+,
seeing), jinxingguo (#{7%f;#1T1H, have been implemented). Le as it appears in the end of a sentence is separated though: Huéché
dao le. (KZEZ] T ; KHE| T, The train [has] arrived).

1. Verbs and their objects are separated: kan xin (18, read a letter), chr yu ("zf; V2 £, eat fish), kai wanxiao (JFEt2%; BB,
to be kidding).

2. |If verbs and their complements are each monosyllabic, they are written together; if not, they are separated: gaohuai (& F; &
%, to make broken), dasi(¥T4E, hit to death), huawéi (1t 17; 1t.2, to become), zhéngli hdo (F£E14F, to sort out), gdixié wéi (&
Bhy; B %, to rewrite as)
Adjectives (zf11d); Bh7; xingréngcei): A monosyllabic adjective and its reduplication are written as one: méngméngliang (155,
dim), liangtangtang (5t %%, shining bright)
1. Complements of size or degree such as xié (L&), yixié (—£&), dianr (s JL; %) and yididnr (— ms0L; —35) are written
separated: da xié (K££), a little bigger), kuai yidianr (P&—5)L; P—Ei5, a bit faster)
Pronouns (f\ii]; 1Gil; daici)
1. Personal pronouns and interrogative pronouns are separated from other words: W6 ai Zhongguo. (5 E - ; FEHE, | |
love China); Shéi shué de? (1Y 2 ; #EStHY 2, Who said it?)




The demonstrative pronoun zhé (3X; g, this), na (A, that) and the question pronoun na (¥, which) are separated: zhé rén (
X A 38\, this person),na ci huiyi (B2 B &3, that meeting), nd zhang baozhi (WakHE4L; MR UK, which
newspaper)
1. Exception—If zhé, na or na are followed by didnr (s JL; Bi5), ban (%), bian (i/1; ¥2), shi (iF; K§), huir (2)L; &5
), I (*£; ), me (4; J¥E) or the general classifierge (4>; fi), they are written together: nali (A &.; HlEE,

Ny

there), zhébian (3Xi/1; i8i%, over here), zhége (3X; 51, this)

8. Numerals (¥¢i; #il; shuci) and measure words (&:17; &5; liangci)

1.

6.

Numbers and words like gé (%, each), méi (%, each), méu (}, any), bén (A, this), gai (i%; #%, that), wé (£, my, our) and ni (
X, your) are separated from the measure words following them: lidng ge rén (% A\; FifE A\, two people), gé guo (% [E; %
5, every nation), méi nian (£:4F, every year), méu gongchang (5 1.J; % 1%, a certain factory), wé xiao (4%, our school)
Numbers up to 100 are written as single words: sanshisan (—+ —, thirty-three). Above that, the hundreds, thousands, etc.
are written as separate words: jitlyi giwan érqian sanbai wadshilic (Ju{iZ. 5 T =EHAa 7/, JMELE —F=HH+7X, nine
hundred million, seventy-two thousand, three hundred fifty-six). Arabic numerals are kept as Arabic numerals: 635 fénji (635
774L; 635 771%, extension 635)
The di (3%) of ordinal numerals is hyphenated: di-y7 (55—, first), di-356 (3 356, 356th). The chi (#]) in front of numbers one
to ten is written together with the number: chishi (¥, tenth day)
Numbers representing month and day are hyphenated: wii-si (#./4, May fourth), yierjiti (— —.- /L., December ninth)
Words of approximations such as dué (2¢), lai (3k; #<) and ji (JL; &) are separated from numerals and measure words: yibdi
dud gé (—H 1 —H 2@, around a hundred); shi lai wan ge (+ 35 ; -+ &, around a hundred thousand); ji jia rén (
JLFEN; %5\, a few families)

1. Shiji (-+-JL; +%%, more than ten) and jishi (JL-}-; %, tens) are written together: shiji gé rén (+JLN; 548 A,

more than ten people); jishi(JL+R40%; % +1R4H%, tens of steel pipes)

Approximations with numbers or units that are close together are hyphenated: san-wdi tian (= 1.2K, three to five days), gian-
bai ci (& ¥k, thousands of times)

9. Other function words (i i7; Jii7; xdci) are separated from other words, including:

1.
2.
3.

Adverbs (F17; BlF; fuci): hén hdo (1R4F, very good), zui kuai (5%, fastest), féichang da (FE7 K, extremely big)
Prepositions (/ifl; J1"7; jiéci): zai gianmian (fE/TH, in front)
Conjunctions (3£17; 1&#5il; lidnci): ni hé wd (fRFnFk, you and I/me), Ni lai haishi b 14i? (IR FEEFRFK 2 ; IRAGETEARK 2, Are
you coming or not?)
"Constructive auxiliaries" (454 B/1; fit& BhE; jiégou zhaci) such as de (HJ/H#1/45), zhT (:2) and sud (FfF): manman de zou (12
12 Hi7=), go slowly)

1. A monosyllabic word can also be written together with de (FJ/H1/45): wo de shd | wdde sha (Fi+; B, my book)
Modal auxiliaries at the end of a sentence: Ni' zhidao ma? (fRELENL 2 ; FRELEMS 2, Do you know?), Kuai qu ba! (208 1,



6.
7.

Go quickly!)
Exclamations and interjections: A/ Zhén méi! (Wi | FL2% !), Oh, that's so beautiful!)
Onomatopoeia: mé dao huohuo (F% )%, honing a knife), honglong yi shéng (£[Z—7; #F:—7E, rumbling)

10. Capitalization

1.
2.
3.

The first letter of the first word in a sentence is capitalized: Chantian lai le. (R RX¥ T, ; HFRKHK T, , Spring has arrived.)
The first letter of each line in a poem is capitalized.

The first letter of a proper noun is capitalized: Beijing (4t %<, Beijing), Gudji Shadian ([E[745)E; EIFEE)E, International
Bookstore), Gudgjia Yiiyan Wénzi Gongzuod Wéiyuanhui (E 5= X TAER RS BEE S T LIEZ B &, National
Language Commission)

1. On some occasions, proper nouns can be written in all caps: BEIJING, GUOJI SHUDIAN, GUOJIA YUYAN WENZI
GONGZUO WEIYUANHUI

If a proper noun is written together with a common noun to make a proper noun, it is capitalized. If not, it is not
capitalized: Féjiao (%, Buddhism), Tangchao (F&5/, Tang dynasty), jingju (FXEl; 7%, Beijing opera), chuanxiong (1175
, Szechuan lovage)

11. Initialisms

1.
2.

3.
4.

Single words are abbreviated by taking the first letter of each character of the word: Beijing ({t<, Beijing) — BJ

A group of words are abbreviated by taking the first letter of each word in the group: gugjia bidozhin (EZ k4, BRIFFEHE,
Guobiao standard) — GB

Initials can also be indicated using full stops: Beijing — B.J., gudjia bidozhin — G.B.

When abbreviating names, the surname is written fully (first letter capitalized or in all caps), but only the first letter of each
character in the given name is taken, with full stops after each initial: LI Hué (Z54E; Z53£) — Li H. or LI H., Zhiagé Kéngming (
EBETLHE; 7% S ILI) — Zhagé K. M. or ZHUGE K. M.

12. Line Wrapping

1.

Words can only be split by the character:
guangming (Jt:H, bright) — guang-
ming, not gu-

angming

Initials cannot be split:

Waéng J. G. (£&tE; F4E) — Wang

J. G., not Wang J.-

G.

Apostrophes disappear in line wrapping:
Xran (1642, Xi'an) — Xi-

an, not Xr-



an

When the original word has a hyphen, the hyphen is added at the beginning of the new line:
chéshui-maléng (ZE/K 5 y; H/KFEHE, heavy traffic: "carriage, water, horse, dragon") — chéshui-
-maléng

13. Hyphenation: In addition to the situations mentioned above, there are four situations where hyphens are used.

1.

Coordinate and disjunctive compound words, where the two elements are conjoined or opposed, but retain their individual
meaning: gong-jian (=i, bow and arrow), kuai-man ([}12, speed: "fast-slow"), shigi-ba sui (+-t/\%; +-t/\ik, 17-18
years old), dd-ma (¥T2%; T, beat and scold), Ying-Han(3#<}Y; #, English-Chinese [dictionary]), Jing-Jin (AU, Beijing-
Tianjin), lu-hdi-kongjan (B2 ZE; FeiiEZ2 &, army-navy-airforce).
Abbreviated compounds (F&1Z; #7E; lueyd): gonggong guanxi (ZA35%; A3 Ff%, public relations) — géng-guan (ZA3<; /A
[, PR), changtu dianhua(£- & m1%; Ki&7Eq5, long-distance calling) — chang-hua (£-if; &, LDC).
Exceptions are made when the abbreviated term has become established as a word in its own right, as in chdzhong (#)7)
for chadji zhongxué (W2 Hh=¢; #I#kH 22, junior high school). Abbreviations of proper-name compounds, however, should
always be hyphenated: Béijjing Daxué (At K5 At KE:, Peking University) — Béi-Da (JtK, PKU).
Four-syllable idioms: féngping-langjing (X~ E#&#; JECF-iRE#), calm and tranquil: "wind calm, waves down"), huljin-rati (¥4
1+; #4100+, spend money like water: "throw gold like dirt"), zhi-bi-mo-yan (%% 240; #E4E S HR, paper-brush-ink-inkstone
[four coordinate words]). (The AA-BB reduplication above is an instance of this. )2
1. Other idioms are separated according to the words that make up the idiom: béi héigud (15 2245; 15 J4H, to be made a
scapegoat: "to carry a black pot"), zhi xti zhbuguan fanghud, bu xii bdixing didndéng (R FINEROK » RIFE#ESAT
C PN E ok, R aikEsrs, Gods may do what cattle may not: "only the official is allowed to light the fire; the
commoners are not allowed to light a lamp")

14. Punctuation

Tones

1.

2
3.
4.
5

The Chinese full stop (, ) is changed to a western full stop (.).

The hyphen is a half-width hyphen (-).

Ellipsis can be changed from 6 dots (...... ) to 3 dots (...).

The enumeration comma (, ) is changed to a normal comma (,).

All other punctuation marks are the same as the ones used in normal texts.



1st tone

Relative pitch changes of the four tones

The pinyin system also uses diacritics to mark the four tones of Mandarin. The diacritic is placed over the letter that represents the syllable
nucleus, unless that letter is missing (see below). Many books printed in China use a mix of fonts, with vowels and tone marks rendered in a
different font from the surrounding text, tending to give such pinyin texts a typographically ungainly appearance. This style, most likely rooted
in early technical limitations, has led many to believe that pinyin's rules call for this practice and also for the use of a Latin alpha (a) rather
than the standard style of the letter (a) found in most fonts. The official rules of Hanyu Pinyin, however, specify no such practice.

1. The first tone (Flat or High Level Tone) is represented by a macron (7) added to the pinyin vowel:
a(@ertouuAEIOUU

2. The second tone (Rising or High-Rising Tone) is denoted by an acute accent ('):
a(@eiouuAEIOUU

3. The third tone (Falling-Rising or Low Tone) is marked by a caron/hacek (7). It is not the rounded breve (7), though a breve is

sometimes substituted due to font limitations.

v b4 ™
v v \'4

() 8T6UUAETIOUU

Q)¢



4. The fourth tone (Falling or High-Falling Tone) is represented by a grave accent (°):

a(@eéeioulAEIOUU

5. The fifth tone (Neutral Tone) is represented by a normal vowel without any accent mark:

a(d)eioudtAEIOUU

(In some cases, this is also written with a dot before the syllable; for example, -ma. )it needed

These tone marks normally are only used in Mandarin textbooks or in foreign learning texts, but they are essential for correct
pronunciation of Mandarin syllables, as exemplified by the following classic example of five characters whose pronunciations differ only in
their tones:

=NIE

2@

The four main tones of Standard Mandarin, pronounced with the syllable ma.



Traditional characters:

o AR R B 1R

% IRR = 25

The words are "mother", "hemp", "horse", "scold" and a question particle, respectively.

Numerals in place of tone marks

Before the advent of computers, many typewriter fonts did not contain vowels with macron or caron diacritics. Tones were thus

represented by placing a tone number at the end of individual syllables. For example, tong is written tong2. The number used for each
tone is as the order listed above, except the neutral tone, which is either not numbered, or given the number 0 or 5, e.g. ma5 for 1/,

an interrogative marker.
Number added to end of syllable Example using Example using IPA

Tone Tone Mark )
in place of tone mark tone mark number



First macron () 1 ma ma
Second | acute accent (") 2 ma ma2
Third caron (V) 3 ma ma3
Fourth |grave accent (") 4 ma ma4
no number ma
No mark ma
"Neutral" 5 mab
or dot before syllable () ‘ma
0 ma0

Rules for placing the tone mark

mal
ma‘
madi

ma\

ma

Briefly, the tone mark should always be placed by the order—a, o, e, i, u, i, with the only exception being iu, where the tone mark is
placed on the u instead. Pinyin tone marks appear primarily above the nucleus of the syllable, for example as in kuai, where k is the
initial, u the medial, a the nucleus, and i the coda. The exception is syllabic nasals like /m/, where the nucleus of the syllable is a

consonant, the diacritic will be carried by a written dummy vowel.

When the nucleus is /a/ (written e or 0), and there is both a medial and a coda, the nucleus may be dropped from writing. In this case,
when the coda is a consonantn or ng, the only vowel left is the medial J, u, or d, and so this takes the diacritic. However, when the coda is
a vowel, it is the coda rather than the medial which takes the diacritic in the absence of a written nucleus. This occurs with syllables
ending in -ui (from wei: (wei — -ui) and in -iu (from you: you — -id.) That is, in the absence of a written nucleus the finals have priority for

receiving the tone marker, as long as they are vowels: if not, the medial takes the diacritic.

An algorithm to find the correct vowel letter (when there is more than one) is as follows:

1. Ifthere is an a or an e, it will take the tone mark.
2. |If there is an ou, then the o takes the tone mark.

3. Otherwise, the second vowel takes the tone mark.

Worded differently,

1. Ifthereis an a, e, or o, it will take the tone mark; in the case of ao, the mark goes on the a.



2. Otherwise, the vowels are -iu or -ui, in which case the second vowel takes the tone mark.
If the tone is written over an J, the tittle above the i is omitted, as in yr.
Phonological intuition

The placement of the tone marker, when more than one of the written letters a, e, i, 0, and u appears, can also be inferred from the nature
of the vowel sound in the medial and final. The rule is that the tone marker goes on the spelled vowel that is not a (near-)semi-vowel. The
exception is that, for triphthongs that are spelled with only two vowel letters, both of which are the semi-vowels, the tone marker goes on
the second spelled vowel.

Specifically, if the spelling of a diphthong begins with i (as in ia) or u (as in ua), which here serves as a near-semi-vowel, this letter does
not take the tone marker. Likewise, if the spelling of a diphthong ends with o or u representing a near-semi-vowel (as in ao or ou), this
letter does not receive a tone marker. In a triphthongspelled with three of a, e, i, 0, and u (with i or u replaced by y or w at the start of a
syllable), the first and third letters coincide with near-semi-vowels and hence do not receive the tone marker (as in iao or uai or iou). But if
no letter is written to represent a triphthong's middle (non-semi-vowel) sound (as in ui or iu), then the tone marker goes on the final
(second) vowel letter.

Using tone colors

In addition to tone number and mark, tone color has been suggested as a visual aid for learning. Although there are no formal standards,

there are a number of different color schemes in use.

¢ Dummitt's color scheme was one of the first to be used. It is tone 1 - red, tone 2 - orange, tone 3 - green, tone 4 - blue and neutral
tone - black.2

e The Unimelb color scheme is tone 1 - blue, tone 2 - green, tone 3 - purple, tone 4 - red, neutral tone - grey

e The Hanping color scheme is tone 1 - blue, tone 2 - green, tone 3 - orange, tone 4 - red, neutral tone - grey.E1

e The Pleco color scheme is tone 1 - red, tone 2 - green, tone 3 - blue, tone 4 - purple, neutral tone - grey

e The Thomas color scheme is tone 1 - green, tone 2 - blue, tone 3 - red, tone 4 - black, neutral tone - grey

Third tone exceptions

In spoken Chinese, the third tone is often pronounced as a "half third tone," in which the pitch does not rise. Additionally, when two third



tones appear consecutively, such as in {R#F (nihdo, hello), the first syllable is pronounced with the second tone. In pinyin, words like
"hello" are still written with two third tones (nihao).

The U sound

An umlaut is placed over the letter u when it occurs after the initials / and n in order to represent the sound [y]. This is necessary in order
to distinguish the front high rounded vowel in /i (e.g. r; BE; "donkey") from the back high rounded vowel in lu (e.g. }7; 1&; "oven"). Tonal

markers are added on top of the umlaut, as in /d.

However, the i is not used in the other contexts where it could represent a front high rounded vowel, namely after the letters j, g, x and y.
For example, the sound of the word /£ (fish) is transcribed in pinyin simply as yu, not as yii. This practice is opposed to Wade-Giles,

which always uses i, and Tongyong Pinyin, which always uses yu. Whereas Wade-Giles needs to use the umlaut to distinguish

between chii (pinyin ju) and chu (pinyin zhu), this ambiguity cannot arise with pinyin, so the more convenient form ju is used instead of jii.
Genuine ambiguities only happen with nu/nii and lu/li, which are then distinguished by an umlaut.

Many fonts or output methods do not support an umlaut for i or cannot place tone marks on top of i. Likewise, using i in input methods
is difficult because it is not present as a simple key on many keyboard layouts. For these reasons v is sometimes used instead by
convention. For example, it is common for cellphones to usev instead of . Additionally, some stores in China use v instead of i in the
transliteration of their names. The drawback is that there are no tone marks for the letter v.

This also presents a problem in transcribing names for use on passports, affecting people with names that consist of the sound /(i or ndi,
particularly people with the surname = (Ld), a fairly common surname, particularly compared to the surname [ (Lu), € (LU), /5 (LG)

and % (Lu). Previously, the practice varied among different passport issuing offices, with some transcribing as "LV" and "NV" while others
used "LU" and "NU". On 10 July 2012, the Ministry of Public Securitystandardized the practice to use "LYU" and "NYU" in passports.=8

Although niie written as nue, and liie written as lue are not ambiguous, nue or lue are not correct according to the
rules; niie and lie should be used instead. However, some Chinese input methods (e.g. Microsoft Pinyin IME) support

both nve/lve (typing v for () and nue/lue.
Pinyin in Taiwan

Taiwan (Republic of China) adopted Tongyong Pinyin, a modification of Hanyu Pinyin, as the official romanization system on the national




level between October 2002 and January 2009, when it switched to Hanyu Pinyin. Tongyong Pinyin ("official phonetic"), a variant of pinyin
developed in Taiwan, was designed to romanize languages and dialects spoken on the island in addition to Mandarin Chinese.
The Kuomintang (Chinese Nationalist Party) resisted its adoption, preferring theHanyu Pinyin system used in Mainland China and in

general use internationally. Romanization preferences quickly became associated with issues of national identity. Preferences split along
party lines: the Kuomintang and its affiliated parties in the pan-blue coalition supported the use of Hanyu Pinyin while the Democratic
Progressive Party and its affiliated parties in the pan-green coalition favored the use of Tongyong Pinyin.

Tongyong Pinyin was made the official system in an administrative order that allowed its adoption by local governments to be voluntary. A
few localities with governments controlled by the Kuomintang (KMT), most notably Taipei, Hsinchu, and Kinmen County, overrode the

order and converted to Hanyu Pinyin before the January 1, 2009 national-level switch 2 though with a slightly different capitalization
convention than mainland China. Most areas of Taiwan adopted Tongyong Pinyin, consistent with the national policy. Many street signs in
Taiwan today still display Tongyong Pinyin but some, especially in northern Taiwan, display Hanyu Pinyin. It is still not unusual to see
spellings on street signs and buildings derived from the older Wade-Giles, MPS2 and other systems.

The adoption of Hanyu Pinyin as the official romanization system in Taiwan does not preclude the official retention of earlier spellings.
International familiarity has led to the retention of the spelling Taipei ("Taibei" in pinyin systems) and even to its continuation in the name
of New Taipei, a municipality created in 2010. Personal names on Taiwanese passports honor the choices of Taiwanese citizens, who
often prefer the Wade-Giles romanization of their personal names. Transition to Hanyu Pinyin in official use is also necessarily gradual.
Universities and other government entities retain earlier spellings in long-established names, budget restraints preclude widespread
replacement of signage and stationery in every area, and questions remain about the ability of the national government to enforce the
standard island-wide.®2 Primary education in Taiwan continues to teach pronunciation using zhuyin (MPS or Mandarin Phonetic
Symbols).

Comparison with other orthographies

Pinyin is now used by foreign students learning Chinese as a second language.

Pinyin assigns some Latin letters sound values which are quite different from that of most languages. This has drawn some criticism as it
may lead to confusion when uninformed speakers apply either native or English assumed pronunciations to words. However this is not a
specific problem of pinyin, since many languages that use the Latin alphabet natively assign different values to the same letters. A recent
study on Chinese writing and literacy concluded, "By and large, pinyin represents the Chinese sounds better than the Wade-Giles system,



and does so with fewer extra marks."!

Pinyin is purely a representation of the sounds of Mandarin, therefore it lacks the semantic cues that Chinese characters can provide. It is

also unsuitable for transcribing some Chinese spoken languages other than Mandarin.

Chart of comparison with other romanizations

Vowels a, e, 0, i

IPA 49| ¢ wAarjer avjou dnon an ¥n aq i | ie iou ien | in | in

Pinyin a o |é& e |ai eilao/ou an|en ang|/eng|er |yi |[ye |you |yan |yin |ying

Tongyong Pinyin a |0 |e e |ai ei ao|ou an|en ang|/eng|er |yi [ye |you |yan |yin |ying

Wade—Giles a o0 |eh o/é|ai ei |ao ou an | én ang|/éng|érh/i |yeh yu |yen |yin |ying
Zhuyin YIT|®|E |F|\N%|X|5|H|£ |& | |—|—%—X—F|—|—L
example I XEREMBETRRE A Z -t X F OB X

Vowels u, y



IPA u ud uel uan u¥n un|y yce yen | yn | iun

Pinyin wu wo/o wei wen weng ong yu yue |yuan yun yong

Tongyong Pinyin j\wu|/wo/o  |wei jwun |wong|ong yu yue |yuan yun |yong

Wade—Giles wu wo/o |wei |wén weéng|ung|yu|yleh | ylan ylin yung
Zhuyin A AT/T AN AL A L Uidd us UL UL
example EE ff X % & EXEHA x© &= H

Non-sibilant consonants

IPA pud phuo muo f¥n tios | tuer | tuan [thwA ny | ly | kwayq khwA xwa

Pinyin bo |po |mo |feng diu dui dun |te |nd |0 |ger ke |he

Tongyong Pinyin lbo po |mo |fong diou duei |dun te nyu |lyu |ger ke he




~

Wade-Giles po |p'o 'mo |féng tiu tui tun té |nd |l |kérh |k'o |ho

Zhuyin 9T RT NT TL 7—X AN AL &€ U HU EILFE T &
example ¥ O E X # = 2 it ¥k Rk OBJL A

Sibilant consonants

. . tehi tsw . tshw . sw . lzw | | tsw |tsu | ts | tshw | tsh  sw
IPA |teien| teiun syen tsi tshi st Zi sw
n A A A A A 2 w A w | A

Pinyin |jian |jiong |qgin |xuan |zhe |zhi che |chi |she |shi re [ri |ze |zuo |zi |ce Ci se |si

Tongyon | . ] i ) o ) shi ri ] i )
. |jian |jyong |cin |syuan|jhe |jhih \che |chih |she re ze |zuo |zih |ce cih |se |sih

g Pinyin h h

Wade— | chie |chiun . |hsta . |chi . |chii _shi || R R sz

i ch'in ché ch'é shé j& |jih|tsé [tso [tzu ts'é [tz'u |sé
Giles n g n h h h u
. Vi 4
Zhuyin gy ¢— Tu ¥vE ¥ 4 1 = i O TPe PXP ¥ |5 L



example # |E -3

(m}

&
N.
=
Sh
2
ol
i

/2/ BK & ¥ ® R & &

Tones
IPA mall| ma1 mall| mal | ma
Pinyin ma ma ma 'ma ma
Tongyong Pinyin ma ma ma ma ma
Wade-Giles ma' ma* ma® ma* ma°
Zhuyin ny myYy nmy’ " my -y

example (traditional/simplified) 15/ F&/FE H/I5 B/Z /5




Braille

Derivation of the 26 letters of the alphabet from the 10 numeric digits (black)

a/l b2 c/3 d/4 e/5 f/6 a7 h/8 iI9 i0
[ ] [ ] [ N ] [ N ] ® [ N ] [ N ] ® [ ] [ ]
[ ] [ ) [ ) ® [ I [ I ® [ I

® ® & L ] L ] L ] L ] L ] L ] L ]

k | m n o p q r 8 t
@ [ ] [ I [ I ] L ] ®
[ ] ) ) [ I ]
® O ® o ® O ® o ® o ®
u v X y z w

The next ten letters (the next "decade") are the same again, but with dots at both 3 and 6 (green dots). Here w was left out as not being
wiliiiel:f).B The next ten, ending in w, are the

part of the basic French alphabet; the French braille orderisuvxyz¢céaeu (...
same again, except that for this series position 6 (purple dot) is used without position 3. Theseare 8é76 G €70 6



w2 TR 0+ B The a—f series lowered in dot space (* : == *:+.:*::: .0 .2) are used for punctuation. Letters a * and ¢ ™, which only
use dots in the top row, were lowered two places for the apostrophe and hyphen: . ... (These are the decade diacritics, at left in the table
below, of the second and third decade.) In addition, there are ten patterns that are based on the first two letters (* * ) shifted to the right;
these were assigned to non-French letters (i & 0 ." .} ..) or serve non-letter functions: * (superscript; in English the accent

mark), * (currency prefix), .(capital, in English the decimal point), .; (number sign), : (emphasis mark), * (symbol prefix).

The 64 braille cells®

decade numeric sequence shift right
L » LN LN ® o0 LN ® L} L ® ®

1st ® L L ® L L N ® LN L
® ® LN LN ® L N L ® ® ® ® ®

2nd ® e ® ® LN L I L 0 ®
® & @ & @ & Ll L @ ® @ o ®

L L LN ®® ® LN L @ ® ® ® ®

3rd @ ® @ R L L ® L ®
(W (N e e (W oe o0 (W (W (N e e o e o

8 ® L N L e L N L L1 ® L L L

4th L ] L] [ ] * LN LN L ] LN L]
© ® ® @ o o @ @ ® ® ® @ @



shift
down

Assignment

Historically, there have been three principles in assigning the values of a linear script (print) to braille: Using Louis Braille's original French
letter values; reassigning the braille letters according to the sort order of the print alphabet being transcribed; and reassigning the letters to
improve the efficiency of writing in braille.

Under international consensus, most braille alphabets follow the French sorting order for the 26 letters of the basic Latin alphabet, and

there have been attempts at unifying the letters beyond these 26 (see international braille), though differences remain, for example

in German Braille and the contractions of English Braille. This unification avoids the chaos of each nation reordering the braille code to
match the sorting order of its print alphabet, as happened in Algerian Braille, where braille codes were numerically reassigned to match the

order of the Arabic alphabet and bear little relation to the values used in other countries (compare modernArabic Braille, which uses the
French sorting order), and as happened in an early American version of English Braille, where the letters w, x, y, z were reassigned to
match English alphabetical order. A convention sometimes seen for letters beyond the basic 26 is to exploit the physical symmetry of braille
patterns iconically, for example, by assigning a reversed n to /i or an inverted s to sh. (See Hungarian Braille and Bharati Braille, which do

this to some extent.)

A third principle was to assign braille codes according to frequency, with the simplest patterns (quickest ones to write) assigned to the most
frequent letters of the alphabet. Such frequency-based alphabets were used in Germany and the United States in the 19th century
(see American Braille), but none are attested in modern use. Finally, there are braille scripts which don't order the codes numerically at all,

such as Japanese Braille and Korean Braille, which are based on more abstract principles of syllable composition.

Academic texts are sometimes written in a script of eight dots per cell rather than six, enabling them encode a greater number of symbols.
(See Gardner—Salinas braille codes.) Luxembourgish Braille has adopted eight-dot cells for general use; for example, it adds a dot below

each letter to derive its capital variant.



Form

Silver wedding bands with namesHenri(que) and Tita written in braille

Braille was the first writing system with binary encoding.® The system as devised by Braille consists of two parts:®

1. Character encoding that mapped characters of the French alphabet to tuples of six bits (the dots),

2. The physical representation of those six-bit characters with raised dots in a braille cell.
Within an individual cell, the dot positions are arranged as two columns of three positions. A raised dot can appear in any of the six
positions, producing sixty-four (2°) possible patterns, including one in which there are no raised dots. For reference purposes, a pattern is
commonly described by listing the positions where dots are raised, the positions being universally numbered, from top to bottom, as 1 to 3
on the left and 4 to 6 on the right. For example, dot pattern 1-3-4 describe a cell with three dots raised, at the top and bottom in the left
column and at the top of the right column: that is, the letter :* m. The lines of horizontal braille text are separated by a space, much like
visible printed text, so that the dots of one line can be differentiated from the braille text above and below. Different assignments of braille
codes (or code pages) are used to map the character sets of different printed scripts to the six-bit cells. Braille assignments have also been
created for mathematical and musical notation. However, because the six-dot braille cell allows only 64 (2°) patterns, including the space,
the characters of a braille script commonly have multiple values, depending on their context. That is, character mapping between print and
braille is not one-to-one. For example, the character *corresponds in print to both the letter d and the digit 4.

In addition to simple encoding, many braille alphabets use contractions to reduce the size of braille texts and to increase reading speed.
(See Contracted braille)




Writing braille

Braille typewriter

Braille may be produced by hand using a slate and stylus in which each dot is created from the back of the page, writing in mirror image, or

it may be produced on a braille typewriter or Perkins Brailler, or an electronic Brailler or eBrailler. Because braille letters cannot be

effectively erased and written over if an error is made, an error is overwritten with all six dots (:t)./Interpoint refers to braille printing that is
offset, so that the paper can be embossed on both sides, with the dots on one side appearing between the divots that form the dots on the
other (see the photo in the box at the top of this article for an example). Using a computer or other electronic device, braille may be
produced with a braille embosser (printer) or arefreshable braille display (screen).

Braille has been extended to an 8-dot code, particularly for use with braille embossers and refreshable braille displays. In 8-dot braille the
additional dots are added at the bottom of the cell, giving a matrix 4 dots high by 2 dots wide. The additional dots are given the numbers 7
(for the lower-left dot) and 8 (for the lower-right dot). Eight-dot braille has the advantages that the case of an individual letter is directly
coded in the cell containing the letter and that all the printable ASCII characters can be represented in a single cell. All 256 (2?) possible
combinations of 8 dots are encoded by the Unicode standard. Braille with six dots is frequently stored as Braille ASCII.

Letters
The first 25 braille letters, up through the first half of the 3rd decade, transcribe a—z (skipping w). In English Braille, the rest of that decade

is rounded out with the ligatures and, for, of, the, and with. Omitting dot 3 from these forms the 4th decade, the ligatures ch, gh, sh, th, wh,
ed, er, ou, ow and the letter w.



°
™ ™ ™
ch sh th

(See English Braille.)
Formatting

Various formatting marks affect the values of the letters that follow them. They have no direct equivalent in print. The most important in
English Braille are:

Capital | Number

follows | follows

Thatis, ." isread as capital 'A', and .i* as the digit '1'.

Punctuation

Basic punctuation marks in English Braille include:



° ° o0
) ) o0 )
Comma | Semicolon Apostrophe | Colon Hyphen Decimal point
°
o0 o0 ™ ™ o0
™ ™ o0 o0 o0 ®

Full stop | Exclamation | Open quote, | Close Bracket Slash
(Period) point question mark | quote | (Parentheses) (Fraction)

:. is both the question mark and the opening quotation mark. Its reading depends on whether it occurs before a word or after.

:: is used for both opening and closing parentheses. Its placement relative to spaces and other characters determines its interpretation.
Punctuation varies from language to language. For example, French Braille uses -. for its question mark and swaps the quotation marks
and parentheses (to ::and :. .:); it uses the period () for the decimal point, as in print, and the decimal point ( :) to mark capitalization.
Contractions

For a full list of abbreviations and contractions in English, see English Braille#Contractions.

Braille contractions are words and affixes that are shortened so that they take up fewer cells. In English Braille, for example, the

word afternoon is written with just three letters, * *":* (afn), much like stenoscript. There are also several abbreviation marks that create
what are effectively logograms.® The most common of these is dot 5, which combines with the first letter of words. With the letter :* m, the
resulting word is *:" mother. There are also ligatures ("contracted" letters), which are single letters in braille but correspond to more than
one letter in print. The letter i and, for example, is used to write words with the sequence a-n-d in them, such as ** i hand.



° ° ° o0 o
) ) o0
afternoon mother hand
(a-f-n) (dot 5-m) (h-and)

Page dimensions

Most braille embossers support between 34 and 37 cells per line, and between 25 and 28 lines per page.

A manually operated Perkins braille typewriter supports a maximum of 42 cells per line (its margins are adjustable), and typical paper
allows 25 lines per page.

A large interlining Stainsby has 36 cells per line and 18 lines per page.

An A4-sized Marburg braille frame, which allows interpoint braille (dots on both sides of the page, offset so they do not interfere with each
other) has 30 cells per line and 27 lines per page.

Braille transcription

Braille on a box of tablets. The raised Braille reads'P LAV | X'.



Braille book and the same book in standard inkprint

Although it is possible to transcribe print by simply substituting the equivalent braille character for its printed equivalent, in English such a
character-by-character transcription (known as uncontracted braille) is only used by beginners.

Braille characters are much larger than their printed equivalents, and the standard 11" by 11.5" (28 cm x 30 cm) page has room for only 25
lines of 43 characters. To reduce space and increase reading speed, most braille alphabets and orthographies use ligatures, abbreviations,
and contractions. Virtually all English Braille books are transcribed in thiscontracted braille, which adds an additional layer of complexity to

English orthography: The Library of Congress's/nstruction Manual for Braille Transcribing™® runs to over 300 pages and braille transcribers

must pass certification tests.

Fully contracted braille is known as Grade 2 Braille. There is an intermediate form between Computer Braille—one-for-one identity with
print—and Grade 2, which is called Grade 1 Braille. In Grade 1 the capital-sign and Number sign are used, and most punctuation marks are
shown using their Grade 2 values.

The system of contractions in English Braille begins with a set of 23 words which are contracted to single characters. Thus the word but is
contracted to the single letter b, can to ¢, do to d, and so on. Even this simple rule creates issues requiring special cases; for example, d is,
specifically, an abbreviation of the verb do; the noun do representing the note of the musical scale is a different word, and must be spelled
out.

Portions of words may be contracted, and many rules govern this process. For example, the character with dots 2-3-5 (the letter " lowered
in the braille cell) stands for "ff* when used in the middle of a word. At the beginning of a word, this same character stands for the word "to";
the character is written in braille with no space following it. (This contraction was removed in the Unified English Braille Code.) At the end of

a word, the same character represents an exclamation point.



Some contractions are more similar than their print equivalents. For example, the contraction (Ir), meaning 'letter’, differs from (Il), meaning
'little', only in adding one dot to the second (I): i @ little, i i letter. This causes greater confusion between the braille spellings of these

words and can hinder the learning process of contracted braille.2?

The contraction rules take into account the linguistic structure of the word; thus, contractions are generally not to be used when their use
would alter the usual braille form of a base word to which a prefix or suffix has been added. Some portions of the transcription rules are not
fully codified and rely on the judgment of the transcriber. Thus, when the contraction rules permit the same word in more than one way,
preference is given to "the contraction that more nearly approximates correct pronunciation."

Grade 3 Braille®! is a variety of non-standardized systems that include many additional shorthand-like contraction. They are not used for
publication, but by individuals for their personal convenience.

Braille translation software

When people produce braille, this is called braille transcription. When computer software produces braille, this is called braille translation.
Braille translation software exists to handle most of the common languages of the world, and many technical areas, such as math, music,
and tactile graphics.

Braille-reading techniques

Since braille is one of the few writing systems where tactile perception is used, as opposed to visual perception, a braille reader must
develop new skills. One skill important for braille readers is the ability to create smooth and even pressures when running one's fingers
along the words. There are many different styles and techniques used for the understanding and development of braille, even though a
study by B. F. Holland?? suggests that there is no specific technique that is superior to any other.

Another study by Lowenfield & Abel2 shows that braille could be read "the fastest and best... by students who read using the index fingers
of both hands." Another important reading skill emphasized in this study is to finish reading the end of a line with the right hand and to find
the beginning of the next line with the left hand simultaneously. One final conclusion drawn by both Lowenfield and Abel is that children
have difficulty using both hands independently where the right hand is the dominant hand. But this hand preference does not correlate to
other activities.



International uniformity

Main article: International uniformity of braille

Braille plate in Duftrosengarten inRapperswil, Switzerland

When braille was first adapted to languages other than French, many schemes were adopted, including mapping the native alphabet to the
alphabetical order of French — e.g. in English W, which was not in the French alphabet at the time, is mapped to braille X, Xto Y, Y to Z,
and Z to the first French accented letter — or completely rearranging the alphabet such that common letters are represented by the simplest
braille patterns. Consequently, mutual intelligibility was greatly hindered by this state of affairs. In 1878, the International Congress on Work
for the Blind, held in Paris, proposed an international braille standard, where braille codes for different languages and scripts would be
based, not on the order of a particular alphabet, but on phonetic correspondence and transliteration to Latin.2!

This unified braille has been applied to the languages of India and Africa, Arabic, Vietnamese, Hebrew, Russian, and Armenian, as well as
nearly all Latin-script languages. Greek, for example, gamma is written as Latin g, despite the fact that it has the alphabetic position of c;
Hebrew bet, the second letter of the alphabet and cognate with the Latin letter b, is sometimes pronounced /b/ and sometimes /v/, and is
written b or v accordingly; Russian ts is written as ¢, which is the usual letter for /ts/ in those Slavic languages that use the Latin alphabet;
and Arabic fis written as f, despite being historically p, and occurring in that part of the Arabic alphabet (between historic o and q).



Other braille conventions

Other systems for assigning values to braille patterns are also followed, beside the simple mapping of the alphabetical order onto the
original French order. Some braille alphabets start with unified braille, and then diverge significantly based on the phonology of the target
languages, while others diverge even further.

In the various Chinese systems, traditional braille values are used for initial consonants and the simple vowels. In
both Mandarin and Cantonese Braille, however, characters have different readings depending on whether they are placed in syllable-initial
(onset) or syllable-final (rime) position. For instance, the cell for Latin k,: , represents Cantonese k (g in Yale and other modern

romanizations) when initial, but aak when final, while Latin j, +*, represents Cantonese initial j but final oei.

Novel systems of braille mapping include Korean, which adopts separate syllable-initial and syllable-final forms for its consonants, explicitly
grouping braille cells into syllabic groups in the same way as hangul. Japanese, meanwhile, combines independent vowel dot patterns and
modifier consonant dot patterns into a single braille cell — an abugida representation of each Japanese mora.

Uses

A bottle of Chapoutier wine, with braille on the label



An embossed map of a German train station, with braille text

The current series of Canadian banknotes has a tactile feature consisting of raised dots that indicate the denomination, allowing bills to be
easily identified by visually impaired people. It does not use standard braille; rather, the feature uses a system developed in consultation
with blind and visually impaired Canadians after research indicated that braille was not sufficiently robust and that not all potential users
read braille. Mexican bank notes, Indian rupee notes, Israeli New Shekelnotes,® Russian Ruble and Swiss Franc notes also have special
raised symbols to make them identifiable by the visually impaired.

In India there are instances where the parliament acts have been published in braille, such as The Right to Information Act.28

In the United States, the Americans with Disabilities Act of 1990“” requires various building signage to be in braille.

In the United Kingdom, it is required that medicines have the name of the medicine in Braille on the labelling.2

Braille phone

In May 2014 a Braille phone was introduced by London-based manufacturer OwnFone. Constructed using 3D printingtechniques, the
device has print raised text on the keypad to help those who cannot read Braille.2

In August 2014 an Australian MVNO KISA Phone launched the first Australian-designed Braille mobile phone. The phone was designed
with input from organizations such as Vision Australia and Guide Dogs Victoria. The Braille text is large and Braille buttons can
accommodate up to seven characters. Other versions of the KISA Phone are available, including high-contrast designs.2®




Unicode

Main article: Unicode braille patterns

Braille was added to the Unicode Standard in September, 1999 with the release of version 3.0.

Most braille embossers and refreshable braille displays do not support Unicode, using instead 6-dot braille ASCII. Because of this, they are

unable to display this article. Some embossers have proprietary control codes for 8-dot braille or for full graphics mode, where dots may be
placed anywhere on the page without leaving any space between braille cells, so that continuous lines can be drawn in diagrams, but these
are rarely used and are not standard.

The Unicode standard encodes 8-dot braille glyphs according to their binary appearance, rather than following their assigned numeric
order. Dot 1 corresponds to the |east significant bit of the low byte of the Unicode scalar value, and dot 8 to the high bit of that byte.

The Unicode block for braille is U+2800 ... U+28FF:
2800 Braille Patterns 28FF

280 281 282 283 284 285 286 287 288 289 28A 28B 28C 28D 28E 28F

2800 2801 2802 2803 2804 2805 2806 2807 2808 2809 280A 280B 280C 280D 280E 280F

28102811 2812 2813 2814 2815 2816 2817 2818 2819 281A 281B 281C 281D 281E 281F

28202821 2822 2823 2824 2825 2826 2827 2828 2829 282A 282B 282C 282D 282E 282F

28302831 2832 2833 2834 2835 2836 2837 2838 2839 283A 283B 283C 283D 283E 283F



2840 2841 2842 2843 2844 2845 2846 2847 2848 2849 284A 284B 284C 284D 284E 284F

2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 285A 285B 285C 285D 285E 285F

2860 2861 2862 2863 2864 2865 2866 2867 2868 2869 286A 286B 286C 286D 286E 286F

2870 2871 2872 2873 2874 2875 2876 2877 2878 2879 287A 2878 287C 287D 287E 287F

2880 2881 2882 2883 2884 2885 2886 2887 2888 2889 288A 288B 288C 288D 288E 288F

2890 2891 2892 2893 2894 2895 2896 2897 2898 2899 289A 289B 289C 289D 289E 289F

28A0 28A1 28A2 28A3 28A4 28A5 28A6 28A7 28A8 28A9 28AA 28AB 28AC 28AD 28AE 28AF

28B0 28B1 28B2 28B3 28B4 28B5 28B6 28B7 28B8 28B9 28BA 28BB 28BC 28BD 28BE 28BF

28C0 28C1 28C2 28C3 28C4 28C5 28C6 28C7 28C8 28C9 28CA 28CB 28CC 28CD 28CE 28CF



28D0 28D1 28D2 28D3 28D4 28D5 28D6 28D7 28D8 28D9 28DA 28DB 28DC 28DD 28DE 28DF

28E0 28E1 28E2 28E3 28E4 28E5 28E6 28E7 28E8 28E9 28EA 28EB 28EC 28ED 28EE 28EF

28F0 28F1 28F2 28F3 28F4 28F5 28F6 28F7 28F8 28F9 28FA 28FB 28FC 28FD 28FE 28FF

Appendix J: Text to Speech Tips
TIPS FOR TEXT TO SPEECH: ** Note: Acronyms and short form words should be avoided whenever possible. When in doubt, spell it out.

CORRECT INCORRECT
Age e 42 to 45 years old © 40-45
® 42 years old e 42 yrold
e 42 yrsold
Height o 5 feet 6 inches e 5foot 6
e5ft6in
e 165 centimetres (or centimeters) e 165cm,
e 165 cms (cms is not a unit of measure)
e 1.2 meters el12m
Speed e Kilometres (kilometers) per hour e km per hour




e km/h

o KmH
e kms/hr
e km/hour
Temperature e -30 degrees Fahrenheit e-30°F
e +30 degrees Celsius e +30 degrees C
Date e MM/DD/YYYY ©02/12/2013 = February 12th, 2013
® YYYY-MM-DD ISO preferred ©2013/2/12 = 2013, February 12th
Not ambiguous e Only recognizes M-D-Y format.
Some countries use DD/MM/YYYY
Which is ambiguous
Time ¢ 10:00 AM ¢ 10 o’clock
¢ 10:00 PM © 2200 hours (avoid using the 24 hour clock, recipients may
not understand this format.)
Weight 12 Ibs (must have a space) 12 pounds 12lbs
13 kg (plural form does not exist) 12 pds

13kgs wt




Directions

e North

e Northeast

e East

e Southeast

e South

e Southwest

e West

e Northwest

o N

o NE

oF

o SE

oS

o SW

oW

o NW

Directions of
Travel

e Northbound, heading north
e Southbound, heading south
e Westbound, heading west

e Eastbound, heading east

e NB (northbound)
e SB (southbound)
e WB (westbound)

o EB (eastbound)

License Plate

o New Jersey

¢ ABC 123 (must have a space between each character)

o NJ
e ABC123

e ABC 123 Non alpha numeric

e and

e percent

e at

&

*%

@




e #1(incl number = “number 1”)

o _(will be pronounced “underscore”)

Addresses e Ensure proper punctuation and capitalization. North, not N © 506 2nd Street N
® 14225 142nd Street o Be careful about dual use abbreviations. St. = “Saint”
rather than “Street”. 506 2nd St. N becomes “Five Hundred
* 100 Ave. to 118 Ave. (requires period with Ave.) and Six, second Saint N”. Type out the full text to insure
e “Suite” needs to be spelled out in full proper pronunciation.
e Remember that numbers are spoken out in the tens and * Spell out “Drive” and “Highway” in full
hundreds. So 12445 is twelve thousand four hundred forty five. | | NJ
So use spaces between such numbers as number and street
number. Not non-breaking space
o New Jersey
Telephone 780980 8758 780-980-8758
Numbers
Do not use non-breaking space for phone numbers 7809808758
recommended.
780.980.8758
(780)9808758
91 1 (spaces need to be included in between each number)
911
Currently Excel does not recognize international phone number
format e.g +64(7)321-4567
Space in 1 234 567.89 use non-breaking space is ISO recommended. 1,234,567.89
numbers

123.45 IS0 is decimal point, not a comma which is a string
delimiter.

123,45




Currently Excel does not recognize a non-breaking space as a
number format although it is ISO.

Non-breaking space is CTRL-SHIFT-SPACE in Word.

Acronyms

e Pronounce acronyms to right

e Pronounce unit of measure

e Pronounce unit of measure

o All uppercase English and IPA (International Phonetic
Alphabet) except that SHALL, NOT, MAY, SHOULD and
RECOMMENDED are not included.

e Mix of English and Greek

o digit(s) followed by space or no-break space then some
lower case including e.g. kg, mm, mi, kyd, psi, Gb/s, gal (US
or Imperial).

Failure to use proper punctuation may result in a word being mispronounced. ***WHEN IN DOUBT, SPELL IT QUT***

Apparently the IPAWS to NWEM interface has a limited character set. So
instead of creating a NWEMtext parameter (similar to the CMAMtext

parameter) or translating character sets for systems with text

limitations, originators can't use the full character set.

The NOAA/NWEM character set is limited to letters, digits, a period {(.),
and ellipsis (...) [only three dots, not two, not four). No other

punctuation is allowed, such as comma (,), semi-colon (;), colon (:), etc.

As long as IPAWS and NWEM have that character set limitation, it will be
more challenging for text-to-speech systems.

A considerable assistance in finding source material was provided by Wikipedia and Google.




