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1 �������$�� Character Set 
Character set �9:;<;=>?@ABC��?CDD�E��������FG���� D!  (Morse Code) F;���A@K!" L"�L�= ��

�M�=L�"��;�DNC!9O >.P. 1838   QRC"DBK��STMABC>K��U��� L"��!DVKF;�MWW>!DX?=�Y!�Z D�UF�DL QRC"��� 
D!  9�M�!W[9@�=U E\@ (Dot) <KM �B@ (Dash) <YLU�">"<Y�YL�"E����� Y�=!��S�ABC�MWW>!DX?=�Y!�Z
 D�UF�DL]@UEMDB���;̂�>L�A�_" dot <KM dash D�` D` �;�XNC! ���"Y�=!��S��R_;D�F�DL�XNC!FG�<A;��� 
D! ABCDB>=�DU�=ABCYL�"��;F;�K�UK��STM ]@U�K������!"��� D! >N!FG��V9<WW�!"Y�=!��S�ABCFG�
WL!U \@D�K@�V9<WWF�� �_;ABC \@ QRC"FG�K@>=�DU�=�!"��!>=�D U�Y�=!UL�"�GL; Y�=!��S�a�S�!�"�bSABC
FG�WL!U \@>N! cEd eV�<A;@�=U dot <KMY�=!��S�ABCFG�WL!U�!"K"D�>N! cTd eV�<A;@�=U dash   ���ABC 
Morse >�;XW�V9<WW>=�DeBC�!"Y�=!��S�[DL[@�D�E�����PR�S� text <YL[@�D�E������gh� �"��Y\���;�W
���X?DXZF;<YLKM>��_"�!"�>�NC!"X?DXZ�KL!" `KABC[@�>N!��� ABCDB9�M ?Ai?a�X QRC"U�">"DB���;̂�D�
9�MU\�YZFG�E;A\�=�;;B_ ��� D! [@�X�j;�[9�K�U�=!�ZG�;F;<YLKMGL="�=K� ]@U��?CD<��eV�X�j;��9:; 
American Morse Code E��;�_;eV�X�j;��9:; International Morse Code   
 �K�"E��DB���;̂���� D! [9FG���;!UL�"<X�L�K�U DB���;̂�[9FG�F;���X�j;��>�NC!" L"]A� ��
�XNC! L" �kk�TF��[�K�=L��@?D@�=U���FG�[llh� ;!�E��;B_U�"A^����X�j;�F����?@9�M]UG;ZD���R_; �GL;
 �D��e NC! ����;<WW 2 A�"F;�=K��@BU=��;A?PA�"�@BU=��; (Diplexing)   �D��e NC! ��<WW BC
��!>=�D (Quadiplexing) U?C"[9�=L�;�_;U�"DB���X�j;�GL!"A�"��� NC! ��F�� �D��e L" �kk�T[@�D��
�R_; ���=YL!D��!"���X�j;��>�NC!" L"]A� ��>N! �>�NC!" L"]A��K����X?DXZ QRC"�=D[9eR"��� ���"
��� Y�=!��S�F�DLn �R_;>N! 5-bit Baudot Code QRC"�9:;��� Y�=!��S�[W;��BC<���!"]K�ABCFG�9�MD=K
��!DVKF;�V9<WW�!"Y�=!��S� <YL���FG� 5-Bit Code ;�_;DB�;N_!ABC ^����W��oW L=;9�M�!W<>L 32  L=; >N! 
(25 = 32 Ŷ�<�;L") [DLX!ABCEM�!"��WXU�kG;Ma�S�K�Y?; (Latin Alphabet) �=DA�_"Y�=�K�!��W?� 
(Arabic Numeral) <KM�>�NC!"�D�U=��>Y!; (Punctuation mark) ER"FG�=?iB��� Locking Shift Scheme D�
<��9vk��]@U�9KBCU;<;=�M;�W�!" 32  L=;9�M�!W a�U�K�"DB���X�j;� BaudotF��DL�;9�M�!WeR" 
55  L=; QRC"DB e�W�; CCITT (Consultative Committee on International Telephone and Telegraph) �9:;`V�
�^��;@D�Y�x�; 

F;9O >.P. 1890 �DNC!9�M�AP ���x!�D�?��[@�DB��� ^��=E ^�DM];>�� 9�MG��� ]@UDB���W�;AR�
`K@�=U Punch Card  FG� Hollerith Code QRC"�9:;��� Y�=!��S� ^����W��!DVK Alphanumeric F;���������� 
F; Punch Card 9�M�!W@�=U 12 <e= <KM80 >!K�D;Z F;>!K�D;Z<YLKM!�;EM< @"@�=UY�=!��S� ��N!
 �kK��STZ eV�!L�;<KM<9K>=�D�D�U@�=U Tabulating Machine  F;�MWW��� �!" Hollerith Y�=!��S� 
Alpahnumeric 1 G\@EMeV�W�;AR�F; 12 <e=�!" Punch Card QRC"DBK��STM��DN!;��� Y�=!��S� 12-bit <YL
��� Y�=!��S� 12-bit EMDB 4096 elements <YL Hollerith code DB�XBU" 69 elements !UL�"[��oY�D ^����W
��!DVKABC ;FE�TM;�_; ��� Hollerith �oU�"��D�M D��W��!DVKABCFG�W; Punch Card QRC"F;YL!D�DB���;̂�
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Punch Card <KM Tabulating Machine D�FG�F;���>^�;=TA�"i\��?E <KMeV�` D` �;������W�>�NC!"
>!DX?=�Y!�ZA^�F��DB���FG���;!UL�"<X�L�K�U 

2 ���������"$�� Character Set 
 `KE�����X�j;� ���<`L�U�U�!"���>D;�>D <KM�A>];]KUB���9�MD=K`K��!DVKF;9�M�AP
 ���x!�D�?��GL=">�RC"<���!"PY=��SABC 20 DB>=�DY�!"���ABCEMFG���� Y�=!��S�ABC�9:;D�Y�x�; ^����W
<K��9KBCU;��!DVK�M�=L�"��;�XNC! ;�W ;\;�K\LDY�=!��S�a�S�!�"�bS  D�>DD�Y�x�;�!"
 ���x!�D�?�� (The American Standard Association : ASA) QRC"YL!D��9KBCU;GNC!�9:; American National 
Standard Institute (ANSI) [@���?CDA^����PR�S�9vk��;B_ <KMF;9O 1963[@��^��;@��� D�Y�x�;<�L"
 ���x!�D�?�� ^����W<K��9KBCU;��!DVK�L�= �� (American Standard Code for Information Interchange : 
ASCII) QRC"�9:;��� 7-bit �R_;D�FG� <KMF;9O 1968 [@��^��;@D�Y�x�;�!" ASCII �!" 32 Control 
characters <KM 96 Printing characters YL!D�[@�eV��U�U�9:; 8-bit Control characters <KM 190 Printing 
characters    �;NC!"E�� ASCII eV�FG��XBU"<>L9�M�AP�@BU= �DNC!Y�!"���9��WF��FG���W Latin Alphabet ABC
FG���;D��]@U�{X�M9�M�APA�"U\]�9YM=�;Y� �;L=U"�; International Organization for 
Standardization (ISO) ER"���D�@̂��;?;���F; L=;;B_ ]@U�^��;@ 10 bit A�"Q��U ^����W National variants 
]@UEM�^��;@F;�=!�ZG�;�!� ��!��"!?"�M�=L�"9�M�AP (IRV)    
 <D�=L� ASCII EMeV�FG�F;!\Y �����DA�"@��;Microcomputer, workstations <KM Personal 
Computer F;9�M�AP ���x!�D�?��!UL�"<X�L�K�U <YLA�"@��; Mainframe computer  IBM [@�>?@
��� Y�=!��S� 8-bit ABC��BU�=L� EBCDIC (Extend Binary Coded Decimal Interchange Code)  QRC"�9:;���
X�j;�YL!D�E�� BCD (Binary Coded Decimal) ABC�9:;���  6-bit D�FG��{X�M`K?Ya�T�Z�!"A�" IBM �!" 
QRC"A�" IBM �o[@�A^����YK�@A�"@��; Mainframe Computer ER"[@�Ê���@�{X�M��� Y�=!��S� EBCDIC 
QRC"DB���X�j;�F��FG�[@�eR" 57 9�M�AP(!UVLW;XN_;x�;�!" ISO 646)   eR"<D�=L� ISO 646 <KM ASCII EMDB
>=�D������;[@� <YL��� Y�=!��S� EBCDIC  [DL[@�W��E\��� Y�=!��S� ASCII K"[9 ER"A^�F�����
<K��9KBCU;�!"�MWWABCFG�XN_;x�;��� Y�=!��S� EBCDIC ��W �MWWABCFG�XN_;x�;�!" ASCII <KM��� !NC;
[DLDB9�M ?Ai?a�X ISO ER"DB��� ���"D�Y�x�; ISO 8859-1 (Latin-1) QRC"�9:; L=;�U�U�!" ASCII <KM 
ISO 646 FG�F;���<K��9KBCU;��!DVK�L�= ��A�"!?;�Y!�Z�;YD��A�"U\]�9YM=�;Y� <KMU�"DB!B��K�U
D�Y�x�;�XNC!�!"��Wa�S�K�Y?;F;<YLKM9�M�AP 

;!�E��;B_U�"DB��� Y�=!��S�ABC�!"��W�K�Ua�S� (Multilanguage Character Set) ABCeV�FG�
<K��9KBCU;�L�= ��ABC�9:;a�S�9�MÊ�G�Y?�!"<YLKM9�M�AP ]@U Xerox <KM IBM DB���X�j;��R_;FG�F;
`K?Ya�T�Z�!"Y�=�!" A�_" !"`K?Ya�T�Z �D��eFG���Wa�S�A�"�!�GBU <KMK�Y?; >�?9YZ[@��K�Ua�S� <YL
[DL<X�L�K�U�;NC!"E��DB��>� V" ER"A^�F��Y�!"DB���X�j;� Unicode �R_; �XNC!F���9:;��� Y�=!��S�ABCFG�[@�
�K�Ua�S� �!"��W���A^�"�;��WA\��MWW ER"DB���FG���;F;9vEE\W�;!UL�"<X�L�K�U 
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3 ����'��$�� Character Set  
3.1 ASCII Standard 

3.1.1 ASCII 0 1963 
D�Y�x�;<���!" ASCII >N! ASCII � 1963 QRC"�9:;D�Y�x�;F;9O 1963 ]@U ASA 

(American Standards Association) 2 <e= \@A��UF;Y���"U�"[DL[@�Y�@ ?;=L�EM�9:;!M[� <YL
GL!"=L�"�M�=L�" ACK <KM ESC [@�eV�E!"[=� ^����W�X?CD �kK��STZ!NC;n 


������� 1 
�������
����
���� ASCII-1963 

3.1.2 ASCII 0 1965 
D�Y�x�;ABC !"�!" ASCII D�E��9O 1965 9\�D control (U��=�; DEL) eV�U��UE��<e= \@A��U 

W�"9\�DeV��9KBCU;GNC!<KM !"<e= \@A��U�oeV��Y?DF���YoD KV�P�<KM backslash ��U[9<KMeV�
<A;ABC@�=U �kK��STZY�=!NC;


������� 2 
�������
����
���� ASCII-1965 
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3.1.3 ASCII 0 1967 
D�Y�x�; \@A��UD�E��9O 1967 QRC"D�����9KBCU;<9K" �kK��STZ @ <KM �kK��STZW�"Y�=

�XNC!>=�D��D�M D <KM �D��e��o; �kK��STZABCFG�F;U\]�9W;�V9;B_  �kK��STZ vertical bar eV� 
<A;ABC@�=U �kK��STZ broken bar QRC"A^�F����?@���]Y�<U�"��;�9:;!UL�"D��F;!�D�?�� <KM[@�eV�
Y�@ ?;F�� �kK��STZ exclamation  �D��eeV��KN!�F��FG�[@���DN!; �kK��STZ vertical bar >=�D
<Y�YL�";B_ER"[@��D@[9 <KMF;�K�UnABC broken bar [@�eV�FG�<A; vertical line D�Y�x�;;B_[@�eV�
��W�!�D�F;9O 1967 ]@U ISO ��DN!;��W�9:;���!��"!?"eR"D�Y�x�;YL�"9�M�AP 

��� ASCII eV�9��W9�\"]@U`V�`K?Y>!DX?=�Y!�ZF; ���xU��=�; IBM QRC"[@�A^����X�j;���� 
�!"Y�=�!" ^����WFG���W�>�NC!">!DX?=�Y!�Z�D;�l�D �X��M`V�`K?Y>!DX?=�Y!�ZF; ���x�9:;`V�`K?Y
>!DX?=�Y!�Z��UF�kLABC \@F;]K�F;�TM;�_; ��� ASCII ER"[@��K�U�9:; ��� D�Y�x�;F;�M@�W
;�;�G�Y?!UL�"�=@��o=

��� ASCII U�"[@�eV�FG��9:;XN_;x�;F;��� ���"��� 7 � bit  ^����Wa�S�ABC[DL[@� ���"D�E��
a�S�K�Y?; �GL; Arabic <KM Greek !B�@�=U 


������� 3
�������
����
���� ASCII-1967 

3.2 EBCDIC Standard 
��� EBCDIC ��N! Extended Binary Code Decimal Interchange Code [@���W���X�j;��R_;]@U 

W�?S�A IBM F;GL="U\>ABC 3 �!">!DX?=�Y!�Z (9�MD�T9O >.P. 1964-1965) X��!D��W����9�@Y�=�!" 
IBM System/360 mainframe computer ]@U[@�A^����X�j;��R_;D�E����� BCD  ��� EBCDIC 
DB����9KBCU;<9K"E�� ��� BCD >N!DB����X?CD���������� Y�=!��S�E�� 6 bit �9:; 1 byte D��9:; 8 bit 
�9:; 1 byte QRC"EMA^�F�� �D��e ���"��� �R_;D�[@�eR" 256 ��� (28 = 256) ]@UDB����^��;@ bit 
!!��9:; 2  L=; >N! 

• bit <�� (bit ABC 0 eR" bit ABC 3) ��BU�=L� Numeric bit ]@U 4 bit ;B_ EMF L>L�K^�@�W�!"Y�=!��S� 
Y�D>L�F;�K�x�; !">N! 8 4 2 1  
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• bit e�@D�(bit ABC 4 eR" bit ABC 7)��BU�=L� Zone bit ]@U Zone bit ;B_�oEMDB>L�9�MÊ��K���9:; 8 4 2 1 
�GL;��; 

Zone Bit Numeric Bit 

8 4 2 1 8 4 2 1

!����M�!"��� EBCDIC ;B_EMFG�Y�=�K�x�; !"A�_"�D@ 8 Y�= ��N! !B�;�U�;RC" >N!  �D��e��BU; 
@�=U�K�x�; 16 <A;[@� (FG� 2 Y�=  ^����W Zone bit 1 Y�= <KM Numeric bit !B� 1 Y�=)

3.2.1 7���$8��9��$�� EBCDIC 
���������� �!" EBCDIC EM<WL"��!DVK!!��9:; 2 9�M�aA >N! ��!DVKY�=�K� <KM��!DVKY�=!��S� 

QRC"DB�V9<WW���������� @�";B_
$8��:������$ 

- Zone bit: EM�9:; 11112

- Numeric bit: EM�9:;>L��!"Y�=�K�;�_; n F;�MWW�K�x�; !" �GL; 
3 = 111100112 ��N! F316 

7 = 111101112 ��N! F716 

9 = 111110012 ��N! F916 
$8��:������7B� 

- Zone bit:
��!DVK A - I   EM�9:; 11002 ��N! C16 
��!DVK J - R    EM�9:; 11012 ��N! D16 
��!DVK S - Z   EM�9:; 11102 ��N! E16 
��!DVK a - i     EM�9:; 10002 ��N! 816 
��!DVK j - r      EM�9:; 10012 ��N! 916 
��!DVK s - z     EM�9:; 10102 ��N! A16 

- Numeric bit: EM�9:;>L��!"Y�=�K�;�_; n F;�MWW�K�x�; !" �GL; 
B = 1100 00102 ��N! C216 (B !UVLF;��!DVKG\@ABC 1 K�@�WABC 2) 
M = 1101 01002 ��N! D416 (M !UVLF;��!DVKG\@ABC 2 K^�@�WABC 4) 
X = 1110 01102 ��N! E616 (X !UVLF;��!DVKG\@ABC 3 K^�@�WABC 6) 

�K�"E��ABC IBM [@�9�M��PFG� EBCDIC F;�>�NC!" Mainframe [9<K�= standard EBCDIC 
�o[@�DB���<Y�UL!U�X?CD�R_;[9!B� �;NC!"E��Y�!"��� ;�W ;\;���FG�a�S�!NC; ;!�E��a�S� 
!�"�bSF; EBCDIC character set ]@U EBCDIC standard A�_"�D@EM<WL"!!�[@��9:; 
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- Original EBCDIC  
- Cyrillic EBCDIC  
- Japanese EBCDIC & Revised Japanese EBCDIC  
- Augmented EBCDIC  
- Revised Augmented EBCDIC   
- TIS 620-EBCDIC  
- EEC System 4  

3.2.2 EBCDIC Table 
Dec Hex Code Dec Hex Code Dec Hex Code Dec Hex Code

0 00 NUL 32 20 64 40 space 96 60 -

1 01 SOH 33 21 65 41 97 61 /

2 02 STX 34 22 66 42 98 62 
3 03 ETX 35 23 67 43 99 63 
4 04 36 24 68 44 100 64 
5 05 HT 37 25 LF 69 45 101 65 
6 06 38 26 ETB 70 46 102 66 
7 07 DEL 39 27 ESC 71 47 103 67 
8 08 40 28 72 48 104 68 
9 09 41 29 73 49 105 69 

10 0A 42 2A 74 4A [ 106 6A |

11 0B VT 43 2B 75 4B . 107 6B ,

12 0C FF 44 2C 76 4C < 108 6C %

13 0D CR 45 2D ENQ 77 4D ( 109 6D _
14 0E SO 46 2E ACK 78 4E + 110 6E >
15 0F SI 47 2F BEL 79 4F | ! 111 6F ?

16 10 DLE 48 30 80 50 & 112 70 
17 11 49 31 81 51 113 71 
18 12 50 32 SYN 82 52 114 72 
19 13 51 33 83 53 115 73 
20 14 52 34 84 54 116 74 
21 15 53 35 85 55 117 75 
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Dec Hex Code Dec Hex Code Dec Hex Code Dec Hex Code

22 16 BS 54 36 86 56 118 76 
23 17 55 37 EOT 87 57 119 77 
24 18 CAN 56 38 88 58 120 78 
25 19 EM 57 39 89 59 121 79 ‘

26 1A 58 3A 90 5A ! ] 122 7A :

27 1B 59 3B 91 5B $ 123 7B #

28 1C IFS 60 3C 92 5C * 124 7C @

29 1D IGS 61 3D NAK 93 5D ) 125 7D ‘

30 1E IRS 62 3E 94 5E ; 126 7E =

31 1F IUS 63 3F SUB 95 5F ^ 127 7F "


������� 4 
�������
����
���� EBCDIC 

3.2.3 Original EBCDIC 
Original EBCDIC �9:;D�Y�x�; EBCDIC �=!�ZG�C;<��ABC9�M��PFG�]@U IBM F;9O>.P.

1964 QRC"EMDB����^��;@  L=;�!"Y�=!��S�a�S�!�"�bSY�=X?DXZF�kL Y�=X?DXZ�Ko� �>�NC!"�D�U 
YL�" n @�"Y���" 


������� 5
�������
����
���� Original EBCDIC 
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3.2.4 Cyrillic EBCDIC 
Cyrillic EBCDIC �9:;D�Y�x�;�!" EBCDIC ABC�X?CD L=;�!"Y�=!��S� Cyrillic �!"�� �QBU 

����[9 ]@UEMA^����Y�@Y�=!��S�a�S�!�"�bSY�=X?DXZ�Ko� <KM�>�NC!"�D�UW�" L=;!!� <K�=�!� 
Y�=!��S� Cyrillic F L����[9<A; 


������� 6 
�������
����
���� Cyrillic EBCDIC 

3.2.5 Japanese EBCDIC 
Japanese EBCDIC EM�9:;D�Y�x�; EBCDIC ABCDB����X?CDY�=!��S�>�Y�>�;M�!"kBC9\�; 

W�"Y�=����[9 ]@UF;GL="Y�;EMA^�����X?CD����[9<A;ABCY�=!��S�a�S�!�"�bSY�=X?DXZ�Ko�ABCeV� 
Y�@A?_"[9 <YLYL!D�[@�DB���!!�D�Y�x�;F�DL�9:; Revised Japanese EBCDIC QRC"EMU�">"DBY�=
!��S� a�S�!�"�bSY�=X?DXZ�Ko�!UVL��DN!;�@?D <YLY�=!��S�>�Y�>�;MABC�X?CD����[9 EM[9<A��!UVL 
Y�D L=;ABCU�"=L�"!UVL<A; 
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������� 7
�������
����
���� Japanese EBCDIC 

3.2.6 Augmented EBCDIC 
�K�"E��ABC ISO [@��^��;@D�Y�x�; ISO 8859-1 �R_;D� �o[@�DB���;̂��!� �kK��STZW�"!UL�" 

ABCDBF;D�Y�x�; ISO 8859-1 D�FG�F;D�Y�x�; EBCDIC ]@U �kK��STZABC;̂�����D�EM[9!UVLY�D 
 L=;ABCU�"=L�"!UVLF;Y���"Y�=!��S� e�@D�[@�DB���;̂��!� �kK��STZW�" L=;E��D�Y�x�; ANSI 
D�F LFG�F;D�Y�x�; EBCDIC <KM�9KBCU;GNC!�9:;D�Y�x�; Revised Augmented EBCDIC 
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������� 8 
�������
����
���� Augmented EBCDIC 

 


������� 9 
�������
����
���� Revised Augmented EBCDIC 
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3.2.7 TIS 620-EBCDIC 
TIS 620-EBCDIC �9:;D�Y�x�; EBCDIC �=!�ZG�C;a�S�[AU ]@UEMDB����X?CD L=;�!"a�S� 

[AU����[9Y�" L=;ABCU�"=L�"!UVL ]@UU�">"DBY�=!��S�a�S�!�"�bSY�=X?DXZ�Ko�!UVL��DN!;�@?D


������� 10 
�������
����
���� TIS-620 EBCDIC 

3.3 ISO 8859 Standard 
3.4 Unicode Standard 
]@UXN_;x�;<K�= >!DX?=�Y!�ZEM��BCU=��!"��W��NC!"�!"Y�=�K� >!DX?=�Y!�ZE�@��oWY�=!��S�<KM

!����M!NC;n ]@U����^��;@�D�U�K�F�� ^����W<YLKMY�= �L!;�;��ABC Unicode EMeV� ���"�R_;, [@�DB
�MWW encoding !UVL�K�U��!U�MWW ^����W����^��;@�D�U�K���KL�;B_ [DLDB encoding F@ABCDBÊ�;=;
Y�=!����MD���XBU"X! U�Y�=!UL�"�GL;, �{X�MF;�K\LD �a�XU\]�9�XBU"<�L"�@BU= �oY�!"����K�U 
encoding F;���>�!W>K\DA\�a�S�F;�K\LD ��N!<D�<YLF;a�S��@BCU= �GL; a�S�!�"�bS �o[DLDB 
encoding F@ABC�XBU"X! ^����WA\�Y�=!��S�, �>�NC!"�D�U=��>Y!; <KM �kK��STZA�"�A>;?>ABCFG���;
!UVLA�C=[9 

�MWW encoding ��KL�;B_U�"��@<U�"QRC"��;<KM��;. ;�C;�o>N!, F; !" encoding  �D��eFG��D�U�K�
�@BU=��; ^����WY�=!����M !"Y�=ABC8
�
9�����,��N!FG��D�U�K�YL�"��; ^����W!����M
��:;�<����. F;
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�MWW>!DX?=�Y!�Z (]@U�{X�M�Q?�Zl�=!�Z) Y�!"DB��� ;�W ;\;�K�U encoding; <KM�DNC!��!DVKABC̀ L�;
[9D��M�=L�"���������� ��N!<XKoYl!�ZDABCYL�"��;, ��!DVK;�_;EM� BCU"YL!���`?@XK�@� BU��U 

3.4.1 Unicode benefits 
Unicode �^��;@�D�U�K��{X�M ^����W<YLKM!����M, ]@U[DL ;FE=L��9:;<XKoYl!�ZDF@, [DL

�R_;��W=L�EM�9:;]9�<��DF@<KM[DL=L�EM�9:;a�S�F@. D�Y�x�; Unicode [@�eV�;̂�[9FG�]@U`V�;̂�F;
!\Y �����D �GL; Apple, HP, IBM, JustSystem, Microsoft, Oracle, SAP, Sun, Sybase, Unisys <KM
!NC;n !B�D��. Unicode �9:; ?C"ABCÊ��9:; ^����WD�Y�x�;F�DLn �GL; XML, Java, ECMAScript 
(JavaScript), LDAP, CORBA 3.0, WML �K�., <KM�9:;<;=A�"!UL�"�9:;A�"���F;���A^� 
ISO/IEC 10646. Unicode [@���W��� ;�W ;\;F;�MWW9�?W�Y?���Ê�;=;D��, W��=�Q!�ZF�DLn A�
Y�=, <KM`K?Ya�T�Z!NC;n !B�D��. �����?@�R_;�!" Unicode Standard <KMAVK ZYL�"n ABCDBF;���
 ;�W ;\; Unicode, �9:;�;RC"F;<;=];�DA�"�A>];]KUBQ!lYZ<=�Z�M@�W]K�ABCDB>=�D ^�>�kABC \@ 

3.4.2 What is Unicode? 
Unicode �9:;���������� Y�=!��S�<WW 16 bit (F;GL="��?CDY�;) QRC"EM�=DA\� n Y�=!��S�ABCDBFG�

]@UA�C=[9F;���9�MD=K`K A^�F�� �D��eDBY�=!��S�[@�A�_"�D@ 65535 Y�=!��S� <KMF;�TM;B_�oU�"
DBABC=L�"��KN!!B�9�MD�T 1 F; 3 ABC �D��e;̂�Y�=!��S�F�DL n D�F L[@� 

Unicode eV� ���"�R_;D��XNC!<��9vk����BCU=��W���A^�"�;ABCDB��� L"`L�;��!DVK���D��;F;�K�U n
a�S� ]@UD�Y�x�;;B_EM�9:;��!Y�K"F;���E�@��oWY�=!��S�QRC"[9��W���U!D��WE�� D�G?��!" 
Unicode Consortium 


������� 11 
=�8>�9����:�?@AB��CD
�������E�8
9DFG��� 

Unicode Consortium [@���W����L!Y�_"�R_;D� �L!;ABC ISO/IEC EM�^��;@D�Y�x�; ISO/IEC 10646 
;B_�R_; ^����W�9:;D�Y�x�; ��K F;9vEE\W�; Unicode Consortium �9:;>TM���D��� <KM�9:;`V�
K">M<;;�L=D��W`V�<A;E���K�U n 9�M�AP D�G?� F;����L�"<KM�^��;@D�Y�x�; ��BCU=��W 
Unicode @�=U 

�K������WN_!"Y�;�!" Unicode �o>N!<YLKMa�S�EM�9:;!? �MYL!��; Y�=!��S��;RC" n EM[D
 �D��e�MW\a�S�ABCFG�[@� �GL;Y�=!��S� cad EM �D��e�9:;[@�A�_"a�S�g��C"�P ,�U!�D�; ��N!<D�<YL
a�S�!�"�bS 
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3.4.3 Forms of Unicode 
F;GL="��?CDY�; Unicode eV�!!�<WWD�F��FG���� encode <WW 16 bit >"ABC�XNC! ;�W ;\;

Y�=!��S�F;A\� n a�S� QRC"�XBU"X! ^����WÊ�;=;Y�=!��S�F;�TM;�_; <YL�DNC!�=K�`L�;[9 
Ê�;=;Y�=!��S��o�X?CDD���R_; �=DeR"Y�!"DB����X?CDY�=!��S��XNC!F�� ;�W ;\;���A^�"�;�L=D��W
G\@Y�=!��S�<WW��L� @�";�_;�XBU" 16 bit ER"[DL�XBU"X! ^����W��� encode Y�=!��S�A�_"�D@!B�
YL![9 

E��9vk����NC!"Ê�;=;Y�=!��S�ABC�X?CD�R_; Unicode ER"[@�A^�����^��;@D�Y�x�;�X?CD�Y?D
�XNC!F�� �D��e�!"��WÊ�;=;Y�=!��S�ABC�X?CD�R_;[@� ]@UFG�Y�=!��S� Unicode �9:;>VL�XNC!<A;>L�
Y�=!��S� 1 Y�= ��BU�=L� csurrogatesd QRC"EM�!"��WÊ�;=;Y�=!��S�[@�eR" 1,000,000 Y�=!��S� 

;!�E��;B_ F;�MWW��L�W�"�MWWU�"[DL �D��eABCEMFG�Y�=!��S��;�@ 16 bit F;���
9�MD=K`K[@� @�";�_;EMY�!"DB����^��;@D�Y�x�;�!" Unicode F���!"��W��� encode 
��� Y�=!��S�<WW 8 bit @�=U 

E��>=�DY�!"���A�_"�D@ABC�KL�=D� Unicode ER"eV���̂�;@eR"D�F;�V9<WWABC<Y�YL�"��;
A�_"�D@ 3 �V9<WW >N! UTF-8, UTF-16 <KM UTF-32 QRC"<YLKM�V9<WWEM��D�M D (UTF : UCS 
Transformation Format ) 

1. UTF-8 
UTF-8 �9:;��� encode Y�=!��S�]@UFG� byte �K�U n byte D�YL!��;�R_;!UVL��W��� 

�!"Y�=!��S�ABCY�!"���EM encode ]@UY�DAbS�B<K�=EM �D��eFG�[@�Y�_"<YL 1-6 bytes 
��BU"YL!��; ]@UK��STM ^�>�k>N! Y�=!��S�ABDB��� �M�=L�" U+0000 eR" U+007F (ASCII 
character) EMeV� encode ]@UFG�Ê�;=; byte �XBU" 1 byte (0x00 eR" 0x7F) QRC"EMY�"��W
��� �!"���������� <WW ASCII  Y�=!��S�!NC; n ABCDB��� D���=L� U+007F EMeV� encode 
]@U���;̂��K�U n byte D�YL!��; QRC"EMDB����^��;@ bit ABC�9:; most significant bit 
@�";�_;>L���� �!"Y�=!��S� ASCII (0x00-0x7F) EM[DL9����!UVLW; L=;F@�KU�!"
Y�=!��S�;�_; Byte <���!"<YLKMY�=!��S�ABC[DLFG�Y�=!��S� ASCII EM!UVLF;GL=" 0xC0 eR" 
0xFD � D! QRC"EMFG�F;����MW\=L�DB!B��BC byte ABCY�DD� ^����WY�=!��S�Y�=;�_; <KMA\� n
byte ABCY�DD�EMY�!"!UVLF;GL=" 0x80 eR" 0xBF �AL�;�_; QRC"EMA^�F��"L�UF;��� 
resynchronization <KM���Y�=E !W byte ABC!�EEM��U[9�M�=L���� L"��!DVK DBÊ�;=;
Y�=!��S�ABC�!"��WA�_"�D@ 2^31 Y�=!��S� Byte 0xFE <KM 0xFF EM[DLeV�FG�F; UTF-8 
encoding 

 
2. UTF-16 
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UTF-16 EM�9:;D�Y�x�;ABCeV��^��;@!UVLF; Unicode standard version 3.0 ]@UEM
�9:;��� encode Y�=!��S�F��!UVLF;�V9�!" 16-bit integer YL!��; 1-2 Y�= �R_;!UVL��W��� �!"
Y�=!��S�ABCEM encode ]@UK��STM�!" UTF-16 >N! Y�=!��S�ABCDB��� ;�!U�=L� 0x10000 
EMeV� encode !UVLF;�V9�!" 16-bit integer 1 Y�= ]@U>L��!" 16-bit integer ;�_;EM�AL���W>L�
�!"��� Y�=!��S�;�_; Y�=!��S�ABCDB��� !UVL�M�=L�" 0x10000 eR" 0x10FFFF EMeV� encode 
!UVLF;�V9�!" 16-bit integer 1 Y�= QRC"DB>L�!UVL�M�=L�" 0xD800 eR" 0xD8FF (��BU�=L� high-
half zone ��N! high surrogate area) <K�=Y�D@�=U 16-bit integer !B� 1 Y�=ABCDB>L�!UVL�M�=L�" 
0xDC00 eR" 0xDFFF (��BU�=L� low-half zone ��N! low surrogate area) K��STM�!"��� 
encode <WW;B_EM[@��9:; <high-half zone code> <low-half zone code> 

Y�=!��S�ABCDB>L�D���=L� 0x10FFFF EM[DL �D��e encode ]@UFG� UTF-16 [@� 

3. 

3.5 Others Standards 
3.5.1 GOST Standard 

GOST  �9:;D�Y�x�; ABC eN!�^��;?@ E�� Soviet Union  ]@U Version <�� ABC!!�D�Y�x�;;B_
D� EM FG�<A; Y�=!��S� Cyrillic Y�=F�kL <KM YL!D� �o�X?CDa�S�!�"�bS @�=U D�Y�x�;;B_ [@�
�K�U D�FG� X�j;� �MWWD�Y�x�;!NC; n �GL; EBCDIC 

GOST DBA�_"�D@ 5 Version ]@UDB@�";B_
• 10859 
• 10859 Latin 
• 13025 
• 19768/74 
• 19768/87 

1. GOST 10859   �9:;D�Y�x�; Version <�� ABC A^��R_; ]@U DB�����?CD X�j;�;B_�DNC!
>.P. 1964 QRC"�9:;���X�j;� X��!D n ��W g��U ASA E�� US standard  ]@UF; 
version ;B_ EMDB<YL Y�=!��S� Cyrillic 
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������� 12 
�������
����
���� GOST 10859    

���<A;>L� Y�=!��S� ]@UFG��9:;Y�=���l�� ]@U FG� Algol60 Program  D�Y�x�;
��!DVKABCFG�>N! ��!DVK<e=<�� <A;@�=U 4 bit 

 ��!DVK !"<e=<�� <A;@�=U 5 bit 
 ��!DVK BC<e=<�� <A;@�=U 6 bit 

2. GOST 10859 Latin 
>N!D�Y�x�; �\L;YL!D�e�@ E�� 10859 ]@U �X?CD L=;�!"a�S�!�"�bS �X?CD ]@UFG� 

��!DVK 6 bit FG�F;]9�<��D Algol60 
3. GOST 13025 

Version ;B_EMDBA�_" a�S� Cyrillic  DBA�_"Y�=F�kL <KMY�=�Ko� 


������� 13 
�������
����
���� GOST 13025    

4. GOST 19768/74 
>N! Version ABCDBD�Y�x�; FG��9:;<WW!UL�"F�� D�Y�x�; EBCDIC <KM FG� F; W�Y�

�E�M ��!DVK (punched card) @�=U 
5. GOST 19768/87 
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�9:; Version  \@A��U ABC DWV�TZ �!" GOST ]@UDB���<��[�F�� DWV�TZ �DNC! 1987   
<KMD�Y�x�;;B_ [@��K�UD��9:; XN_;x�; �!"D�Y�x�; ISO 8859-5   <KM EBCDI 


������� 14 
�������
����
���� GOST 19768/87 

3.5.2 JISC II Standard 
JSSC II   >N! D�Y�x�;ABC E�@A^�]@U  D�>D!\Y �����D 9�M�AP kBC9\�; ( Japan Industrial 

Standards Committee )  ]@UDB���<��[�X�j;�YL!D�E�� D�Y�x�; JIS X 0201-1976  ]@U DB
Y�=�;�" N! A�_"�D@ 4 <WW >N! 

• Hiragana 
• Katakana 
• Kanji ( Chinese characters ) 
• Latin alphabet 
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������� 15 
�������
����
���� JISC II Standard 

3.5.3 Korean Standard 
9�M�AP����KB�9:;9�M�AP�@BU=F;�!�GBUYM=�;!!�ABCY�=�;�" N!<WW��BU;�!"G�Y?�9:;

!����M��BU"Y�DK^�@�WABCeV���BU�=L� hangul <D�=L�Y�=!��S�YL�"n �!"9�M�APEB;EMeV�` D����
@�=U��;��W hangul F;�����BU; <;=];�DF;9�M�AP����KBEM�9KBCU;E�����FG�Y�=!��S�YL�" n
�!"9�M�APEB; U��=�; ^����WABCeV�FG�F;���<A;GNC!<KMGNC!�!"W\>>KYL�" n Y�=�;�" N!<WW
��BU; hangul DB<>L 24 Y�=!��S� (DB �M 10 Y�=<KMXU�kG;M 14 Y�=) @�";�_;D�;ER"@V��DN!;=L����
9�MD=K`KY�=!��S�W;>!DX?=�Y!�ZEMA^�[@�"L�U�DNC!�ABUW��Wa�S�!NC; !UL�"[��oY�DF;�����BU;
Y�=!��S�YL�" n �!" hangul EM ���"!UVLF;�V9�!"XU�">ZABCQRC"Y�=!��S�YL�" n ABC!UVLF; <Y�F;
 L=;W; \@�!"<YLKM!�;<KM ?C";B_[@�eV�;̂�[9 VL���!a?9��U��BCU=��WY�=!��S�YL�" n �!"�MWW
�����BU;�!"9�M�AP����KBABC<A�E�?">=�EMeV�9�MD=K`Ka�UF;�MWW>!DX?=�Y!�Z!UL�"[� 

D�Y�x�;9vEE\W�; ^����W���9�MD=K`K��!DVK<KM���<K��9KBCU;��!DVK�L�= ��>N! KS C 
5601-1992 (KS >N!D�Y�x�;�!"9�M�AP����KB) [@�E@AM�WBU;XU�">ZABCeV�FG�WL!UABC \@F;
<DLX?DXZXU�">ZABCeV�E�@��BU"�!�[=��L!;<K�= D�Y�x�; KS C 5601-1992 [@��^��;@�R_;@�";B_

•  �kK��STZ 94 Y�=
• >^�UL!<KM �kK��STZYL�" n 69 Y�=
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• ISO 646-KR @�=UY�=!��S��YoD>=�D�=��" 94 Y�=
•  L=;9�M�!WYL�" n �!" hangul 94 Y�=
• Y�=�K�]�D�;<KMY�=!��S�ABC��BU"Y�DK^�@�W�!"��B� 68 Y�=
•  L=;9�M�!WF;���=�@� �; 68 Y�=
• >^�UL!YL�" n 79 Y�=
•  �kK��STZYL�" n ��BCU=��W� BU"�!"a�S�, Y�=!��S�YL�" n ABCeV�A^��9:;="�KD <KM

�PS L=;YL�" n 91 Y�=
•  �kK��STZYL�" n ��BCU=��W� BU"�!"a�S�, Y�=!��S�YL�" n ABCeV�� �?D, Y�=��!UYL�" n <KM

Y�=U�YL�" n 94 Y�=
• Hiragana 83 Y�=
• Katakana 86 Y�=
• Y�=!����M��BU"Y�DK^�@�W�!"�� �QBU 66 Y�=
• Hangul (XU�">ZABCeV��GNC!D����@�=U��;<K�= 2,350 Y�=)
• Hanja (Y�=!��S�YL�" n �!"9�M�APEB;ABCeV���BU"Y�DK^�@�W]@U���!L�;<WW hangul <KM

����!">^� 4,888 Y�=)
a�S�����KBeV�������� @�=U=?iBYL�" n @�";B_ 7 W?A ISO 2022, ISO-2022-KR (���������� 

��!>=�DA�"!B�DKZ), EUC-KR <KM Johab ��N!��� ABC�9:;����=D��;�!" 2 [WAZ �9:;�MWWABCQRC"
<DLX?DXZXU�">Z�!" hangul ABC�9:;[9[@�A�_"�D@ (11,172 Y�=) eV�������� eV�FG�E�?"F;9vEE\W�;
��N![DL�oY�D [D]>�Q!lAZ[@�A^���� ���" Unified Hangul Code (UHC) ��N!ABC��BU�=L� Extended 
Wansung  ^����W�MWW9�?W�Y?��� Windows 95 ABC�9:;�=!�ZG�;a�S�����KB (Win95K) QRC"@V<K
���S�>=�D������;[@���W KS C 5601-1992 �TMABCDB����X?CD��� ;�W ;\; ^����W�MWW���
������� Johab <WW�YoD (XU�">ZYL�" n ABCeV��=D����[=�@�=U��;�L!;<K�= 8,822 Y�= ABC[DL!UVLF; KS 
C 5601-1992) ;!�E��;�_;A�"W�?S�A[D]>�Q!lAZ�^�K�"=�"<`;ABCEM ;�W ;\;�MWW;B_W;
�MWW9�?W�Y?��� Windows NT a�S�����KB!B�@�=U 
3.5.4 Thai Standard 

• TIS-620 
TIS-620 ��N! D!�. 620 ��N!ABC��BU� ��;A�C=[9=L� ���  D!. �9:;D�Y�x�;�!"

��� Y�=!��S� (Charset Code) ABCFG�W;>!DX?=�Y!�Z QRC"�^��;@]@U ^�;��"�;D�Y�x�;
!\Y �����D ��N!  D!. (Thai Industrial Standards Institute [TISI]). TIS-620 �9:;
��� Y�=!��S�ABCYL!�X?CDE����� Y�=!��S��!" ISO-646 QRC"�9:; ��� Y�=!��S�<WW 7 bit >K��U
��W ASCII  
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D�Y�x�; TIS-620 Y�=<��>N! TIS-620 2529 (1986) QRC"[@�DB���<��[��X?CD�Y?D!B� F;9O 
2533 �9:; TIS-620 2533 (1990) �XNC!�X?CD�;N_!��W�" L=;F�� !@>K�!"��W ISO/IEC 2022 <YL
Y���"��� Y�=!��S�A�_"�D@U�">"��DN!;�@?D

9vEE\W�; GNU C library (GLIBC) [@� ;�W ;\;D�Y�x�; TIS-620 F;���FG�"�;  ^����W
��WA�!"e?C;9�M�AP[AU<KMa�S�[AU a�UFY�GNC! th_TH (th_TH.TIS-620) 
• ISO8859-11 

��� Y�=!��S�<WW 8 bit �!" TIS-620 >K��U��W ��W��� Y�=!��S�F;�MWW ISO/IEC 8859 
D�� �;NC!"E��  D!. (TISI) ;�_;[DL9�M W>=�D ^���oED��;��F;�����MY\�;F�� TIS-620 �9:;
D�Y�x�; ER"[@�>?@EM F L[=�F;�MWW ISO/IEC 8859 <A; �XNC!F��F;�MWW!\Y �����DYL�" 
n ��;D�FG�Y���"��� a�S�[AUY�DD�Y�x�;D���R_; Y���";B_[@���W���F L[=�F; L=;ABC 11 
(Part 11) �!"D�Y�x�; ISO/IEC 8859 eR"<D�EMDB���9�?� i���FG�D�Y�x�;;B_�;NC!"E��
a�S�[AU;�_;YL�"E��a�S�<WWKMY?;Y�"ABCY�!"DB���9�M�!WY�=!��S�����@�=U��; <YLF;
a�U�K�" �oDB���`K��@�;F�� ISO/IEC 8859 Part 11 `L�;F;ABC9�MG\D ISO <KM9�M��P�9:;
A�"���F;9K�U9O X.P. 2544 
• ISO-10646-1 

]9�<��DF;9vEE\W�;[@���?CD!!�<WWF�� �D��eFG�[@��K�Ua�S� (Multilingual) ]@UFG� 
D�Y�x�;�!"Y�=!��S� �!" ISO/IEC 10646 (Universal Multi-octet Coded Character Set - 
UCS) QRC"�9:;�MWW ^����W��oW��!DVKY�=!��S� ��KF;�MWW 8bit (��N! byte) QRC"!�E!UVLF;
�V9 8 bit �K�U n Y�=YL!��; <KM�V�E����;@BF;GNC! Unicode UCS ��N! UTF-8  

Unicode Consortium [@���W����L!Y�_"�R_;D� �L!;ABC ISO/IEC EM�^��;@D�Y�x�; 
ISO/IEC 10646 ;B_�R_; ^����W�9:;D�Y�x�; ��K F;9vEE\W�; Unicode Consortium �9:;
>TM���D��� <KM�9:;`V�K">M<;;�L=D��W`V�<A;E���K�U n 9�M�AP D�G?� F;����L�"
<KM�^��;@D�Y�x�; ��BCU=��W Unicode @�=U 

4 Reference 
http://www.microsoft.com/typography/unicode/cs.htm 
http://linux.thai.net/~sfalpha/thai-howto/Thai-HOWTO-2.html 
http://www.unicode.org/reports/tr19/tr19-9.html 
http://encyclozine.com/UTF-32 
http://www-106.ibm.com/developerworks/library/utfencodingforms/ 


