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ANNEX B 
(to Recommendation T.lOl)

DATA SYNTAX I

Note : This data syntax generally corresponds to the "CAPTAIN" presentation 
layer data syntax officially adopted by Japan.

Preface

This Annex describes the formats, rules and
procedures for encoding of textual, pictorial and musical informa­
tion for videotex applications. This specification conforms to 
the architecture defined in ISO's and CCITT's multi-layered 
reference model of open systems interconnection as part of a 
presentation level protocol.

Operation is accommodated in both a 7-bit and an 8-bit 
environment. For textual information, alphanumerics, Japanese 
characters and the Dynamically Redefinable Character Sets (DRCSs 
for both one byte and two bytes) are provided. For pictorial 
information, the photographic coding scheme, which is a distinc­
tive feature of this data syntax, is provided. The mosaic cod­
ing and geometric coding are also available for pictorial infor­
mation. There are two mosaic sets: One mosaic set is compatible 
with that of Data Syntax II. The geometric coding scheme con­
firms to Data Syntax III. Additional capabilities include colour 
look-up table, macros, flashing, unprotected fields, concealed 
characters, variable character size and scrolling. Musical note 
encoding and animated picture coding are optionally available.



-  2 -

Contents
Page

1. General 7
1.1 Scope 7
1.2 References 8

1.3 Definitions 8

1.4 Visual information display 11
1.4.1, Display structure 11
<1.4.2 Logical frame structure 12

1.4.2.1 Block colouring frame 12
1.4.2.2 Dot colouring frame 12

1.4.3 Coordinate system lb

1.5 Musical information lU

2. Coding architecture 16
2.1 General 16
2.2 Mode switching technique 16
2.3 Coding structure in the character code mode 16

2.4 Coding structure in the transparent mode 16
2.5 Coding structure in the musical mode 21

3. Coding in the character code mode 22
3.1 CO control set 22
3.2 Cl control set 25

3.2.1 Colour controls 26
3.2.2 Character size controls 28
3.2.3 Cursor controls 29
3.2.4 Flashing controls 29



-  3 -

Page
3.2.5 Repeat controls 29
3.2.6 Lining controls 30

3.2.7 Conceal controls 30
3.2.8 Protect control 30
3.2.9 Photo macro command 32.

3.2.9.1 General 31
3.2.9.2 P-DEF MACRO 31
3.2.9.3 P-DEFP MACRO 31

3.2.9.4 P-DEFT MACRO 31
3.2.9.5 P-MACRO END 32

3.3 Display control command set 33
3.3.1 General 33
3.3.2 Attribute control functions 37

3.3.2.1 P-DOMAIN 37

3.3.2.2 LOGICAL PEL 39
3.3.2.3 Colour look up table controls 39

3.3.2.3.1 SET LUT 39

3.3.2.3.2 P-BLINK 1+2
3.3.2.4 Raster colour controls 1+2

3.3. 2. 5 P-RESET 1+3

3.3.2.6 DISPLAY MODE 1+5

3.3. 2.7 P-TEXT U6 .
3.3.2.8 P-WAIT 51 .

3.3.3 Multi-frame control function 51

3.3.3.1 General 51



-  4 -

3.3.3.2 General flow of multi-frame display 52
operations

3.3. 3.3 AREA 52
3.3.3.4 SET FRAME 55

3. 3.3.5 ASSIGN FRAME 55
3.4 Character sets 57

3.4.1 Japanese-Kanji character set 57

3.4.2 Primary character set 57

3.4.3 Katakana character set 57

3.5 Mosaic sets 57

3.5.1 Mosaic 1 set 57

3.5.2 Mosaic 2 set 57
3.6 Dynamically Redefinable Character Sets (DRCSs) 65

3.6.1 DRCS 1
3.6.2 DRCS 2 65

3.7 Macro set 65

3.8 Picture Description Instruction (PDI) set 65

3.9 Moving Instruction (MVI) set 68

3.9.1 MVI START 70
3.9.2 MVI END T0

3.9.3 REPEAT START 70
3.9.4 REPEAT END 70

3.9.5 MOVE 71

4. Coding in the transparent mode 72
4.1 Photographic data unit 72



-  5

Page
4.2 LINE DOT PATTERN 73
4.3 LINE DOT PATTERN COMPRESSED 73

4.4 FIELD DOT PATTERN To
4.5 COLOURING BLOCK 80
4.6 COLOURING BLOCK COMPRESSED 83
4.7 FIELD COLOURING BLOCK 83
4.8 FIELD COLOURING BLOCK COMPRESSED 88

4.9 FREE FORMAT COLOURING BLOCK 90
4.10 PHOTO DRCS 1 and PHOTO DRCS 2 90
4.11 TELESOFTWARE 95

5. Coding in the musical mode 96
5.1 General 96
5.2 Musical tone set 97
5.3 Musical.control set 97

5.3.1 Start and end of music codes 97
5.3.1.1 SMC 97
5.3.1.2 EMC 97

5.3.2 Start and end of a part 101
5.3.2.1' SMP 101
5.3.2.2 SRP 102
5.3.2.3 EPT 102

5.3.3 Repeat and jump 102
5.3.3.1 LBL 103
5.3.3.2 JMP 303
5.3.3.3 RPT 103
5. 3.3. 4 BRA 103



-  6 -

Page
5.3.4 SLV 103
5.3.5 CTM 104
5.3.6 LRT 104
5.3.7 Numeric parameter 105
Default conditions 106

Appendix 1 Service Reference Model 108
Appendix 2 Operation of CS and NSR 110



-  7 -

1. General
1.1 Scope

This standard describes the Data Syntax I, Annex B of draft 
Recommendation T.101, which provides means for exchanging text­
ual, pictorial and audio information in the international video­
tex service interworking.
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1.2 References
This standard is intended to be as closely compatible as 

possible with the following recommendations and standards:
Vv

CCITT* Recommendation T.50 International alphabet No.5
CCITT Recommendation F.300 Videotex service
CCITT Recommendation S.100 International information ex­

change for interactive videotex
ISO** Standard 2022 - 1982. ISO 7 bit 8 bit coded character

sets-code extension techniques.

ISO Standard 6937 - 1982. Information processing - coded
character sets for text communi­
cation

* International Telegraph and Telephone Consultive Committee.
** International Organization for Standardization.
1.3 Definitions

The following definitions apply in this standard:
Attribute means a settable parameter to be applied to subsequent 
textual, pictorial or audio information.
Bit COITlbi not ion is an ordered set of bits (binary digits) that 
represents a character or a control function.
C-Set stands for control set. There are two control sets, CO 
and Cl, each of which comprises 32 character positions arranged 
in 2 columns by 16 rows.
ChQrQCter block means the rectangular area within which a normal 
size character is displayed.
Character code mode is the mode in which the coding structure is 
based on the code extension technique of ISO 2022.
Character code mode command means a character or a command such 
as one in the Display Control Commands which is encoded in the 
character code mode.
Character field means the rectangular area within which a charac­
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ter is displayed in the currently defined character size.
Code extension means techniques for expanding the absolute cha­
racter address space of a byte-oriented code into a larger 
virtual address space.
Code table means the set of unambiguous rules that defines the 
mapping between received bit combinations and presentation level 
characters.
Defined display area means the addressable area of the physical 
display screen onto which the unit screen or a portion of the 
unit screen is mapped. Header area is not included in this area.
Designate means to identify a given set from the repertory of 
G-sets as a GO, Gl, G2, or G3 set.
Display Control conmand set is a G-set. A control command is 
composed of an opcode following by zero or more operands and 
defines an attribute control function or a multi-frame structure.
Dynamically Redefinable Character Set (DRCS) is a G-set contain­
ing definable characters whose patterns can be downloaded from 
the host.
Escape sequence means a string of two or more bit combinations 
beginning with the ESC character. Formats and rules regarding 
the use of the escape sequences are specified in ISO 2022.
Frame is the minimum unit of the display structure, on which 
complete information, but not necessarily whole information, 
can be displayed. Entire information on the screen may be com­
posed of a few frames. Typical implementation of a frame 
requires a few memory planes.
G-Set refers to one of the four sets, GO, Gl, G2 and G3, each 
of which comprises 94 or 96 character positions arranged in 6 
columns by 16 rows.
Header Area is used for the display of system messages and key 
pad input monitor.
Japanese-Kanji character set is a 2 bytes G-set. The total or
3657 characters including Japanese-Kanji characters, Japanese 
phonetic signs (Katakana and Hiragana), Roman characters, 
numerics and additional characters are defined.
Katakana character set is a G-set which defines 63 Japanese 
phonetic signs.
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Layer is terminology adopted by ISO to describe each individual 
module of the reference model for open systems interconnection 
(OSI) (the terms ’'level" and "layer" are used interchangeably) .
Locking Shift means an invocation of a code set into the in-use 
table that remains in effect until another code set is invoked 
in its place.
MOSQiC is a rectangular matrix of pre-defined elements that can 
be used to construct block-style graphic images.
Move Instruction (MVI) is composed of an opcode followed by zero 
or more operands and constitutes an executable frame moving or 
control command.
Musical Control set is a C-set. The control codes are used for 
controlling musical sound generation.
Musical mode is the mode in which musical information is car­
ried. Musical tones are encoded with the character coding tech­
niques .
Musical Tone set is a two byte G-set which defines pitch and dura­
tion of a musical sound.
Photographic Data Unit (PDU) is composed of an opcode with a 
length indicator (LI), followed by zero, one or more operands, 
each of which consists of one or more octets of bit sequences.
This use of all possible octet patterns are allowed in the 
operands bit sequences, which results in efficient expres­
sion or arbitrary data. The opcode consists of a single octet 
which indicates the meaning of photographic data contained in 
the PDU. The LI consists of one or more octets. The value of 
an LI is a binary number that represents the total length of 
operands following the LI field in octet. One or more octets 
of parameters are located at the leading part of an operand 
field. Parameters include the drawing point coordinates where 
the photographic data should be displayed, and/or the packing 
format which indicates the way in which photographic data are 
arranged. Photographic data expressed on a dot-by-dot basis 
are contained in the remaining part of the operand field.
Picture description instruction (PDI) is composed of an opcode
followed by zero or more operands and constitutes an executable 
picture drawing or control command.
Plane (or memory plane) is a component part of a frame, ac­
commodating an information component such as pattern informa­
tion, foreground colour information, etc..
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Presentation level (or Layer) is the sixth of seven protocol
levels defined by ISO’s reference model of open systems inter­
connection. The presentation level is primarily responsible for 
the encoding of text, graphic and display control information.
Primary character set is a G-set which defines 52 Roman charac­
ters, 10 numerics and 32 marks.
Protocol is a set of formats, rules and procedures governing 
the exchange of information between peer processes at the same 
level.
Service Reference Model (SRM) defines the recommended features 
that should be implemented by an ordinary terminal or decoder.
Single S h i f t  is an invocation of a code set into the in-use table 
that affects only the interpretation of the next bit combination 
received. Interpretation then automatically reverts to the pre­
vious contents of the table. (This is also refered to as non­
locking shift).
Terminal equipment is equipment that can exchange coded bit com­
binations by means of telecommunication or by physical inter­
change of storage media.

Transparent mode is the mode in which all the presentation level 
bits are used for pictorial, audio or telesoftware data. This 
mode provides an efficient means of transmitting the relatively 
large amount of data.
Transparent mode COIirenand means a command encoded in the trans­
parent mode.
Unit Screen means the logical display address space within which 
all drawing operations are executed and alphanumeric characters 
are deposited. The dimensions of the unit screen are 0 to 1 in 
the horizontal (X), vertical (Y) and depth (Z) dimensions. (The 
last is only defined in three-dimensional mode.)
Visible display area means the entire physical display screen 
visible to the user.
1.4 Visual information display
1.4.1 Display structure

This standard allows the multi-frame structure which pro­
vides superimposition of several frames. Fig.1.1 illustrates
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an example of multi-frame structure.
Each frame can be of different constructions: A dot colour­

ing frame has colour information on a dot-by-dot basis, while a 
block colouring frame has one on a block-by-block basis.

The full screen background layer has the lowest display 
priority: The Raster colour and the Header Raster colour are 
displayed only where an upper frame is "transparent" and outside 
of the defined display area.

Multi-frame manipulation is achieved through some display 
control commands. Details are given in section 3.3.3.
1.4.2 Logical frame structure
1.4.2.1 Block colouring frame

A block colouring frame is composed of a pattern plane, a 
foreground colour (FG) plane, a background colour (BG) plane 
and display attribute (DA) plane as illustrated in Fig.1.1.

Colour information in the FG plane and the BG plane is given 
on a colouring block basis *. The colouring block is a rectangular 
area, normally larger than the pattern plane's pixel, and is a 
minimum unit of colour definition.

The pattern plane is a one-bit-deep memory plane. Where 
the bit is '1', the foreground colour is displayed. Where the 
bit is 'O', the background colour is displayed.

A display attribute plane has flags for flashing, conceal 
and protect attributes on a colouring block basis.*

The block colouring frame structure economizes both data 
transmission time and the amount of a raster memory at the ex­
pense of colour resolution. Text and pictures are normally 
drawn on this type of frame.
1.4 .2.2 Dot colouring frame

A dot colouring frame can store colour information on a 
pixel basis. Geometrically coded pictures are best reproduced 
on a dot colouring frame. (See Fig.1.1.)

* Flashing: Patterns are displayed alternately in the foreground 
colour and the background colour.
Conceal: Patterns are made invisible until the conceal attrib­
ute is cancelled.
Protect: A character block or a colouring block is protected 
against alternation by a user.'
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1.4.3 Coordinate system
The coordinate system utilized in both photographic and 

geometric picture data is based on the unit screen concept. A 
logical pel or a geometric primitive is always located within 
the unit screen, whose horizontal (X) and vertical (Y) coordi­
nates range from 0 to 1. The origin (0, 0) of the unit screen 
is mapped to the lower left corner of the physical display 
screen.

The physical display screen should cover at least the rec­
tangle region 0 < x <0.969, 0 < y £ 0.797. Normal information 
is displayed within the region 0 < y £ 0.75, while the remainder 
of the screen (0.75 < y £ 0.797: Header) is used for the display 
of system messages and key pad input monitor.

The full screen background layer is divided into two re­
gions; Raster (y < 0.75) and Header raster (0.75 £ y) .

The concept of the unit screen and full screen background 
layer is shown in Fig.1.2 and 1.3.
1.5 Musical information

Musical information is encoded into pseudo character codes 
and is downloaded to a terminal. Then a multi-channel tone 
generator installed in the terminal can play music.

Mode switching technology is employed to present musical 
information. (See Section 2.2.)

/
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2. Coding architecture

2.1 General
Textual information is character coded and geometric primi­

tives, musical notes and display control commands are encoded in 
the same scheme as character codes. Both 7 bit and 8 bit 
environments are supported.

On the other hand, photographic pictorial data‘is encoded 
in a transparent coding scheme in order to store and transmit 
the relatively large amounts of data efficiently.
2.2 Mode switching technique

This standard specifies three separate operation modes:
The character code mode, the transparent mode and the musical 
mode. The character code mode is the mode in which the coding 
structure is based on the code extension technique of ISO 2022.

In the transparent mode, transparent data can be conveyed.
In the musical mode, musical notes are encoded and trans­

mitted with the character coding technique, however a C-set and
a G-set are different from those in the character code mode. ,

Each mode is invoked by the Data identifier DI and the 
Length Indicator LI.LI indicates the number of octets in a mode. If the decimal 
expression of the LI is 255, then the next two octets (the third 
and the fourth) indicate the real length.

Fig.2.1 illustrates the mode switching concept.
2.3 Coding structure in the character code mode

The coding structure in the character code mode is based on 
the code extension principles of ISO 2022 for both the 7 bit and 
8 bit environments. Fig.2.2 shows the code extension method of 
Data Syntax I. Escape sequences for designation of C-sets and 
G-sets are shown in Table 2.1.
2.4 Coding structure in the transparent mode

In the transparent mode, transpaxent data are separated 
into Photographic Data Units (PDUs). The structure of a PDU is 
shown in Fig.2.3. The first octet. (8 bits) of a PDU is an op­
code which defines the meaning of' the PDU. The second octet is
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1 1

DI(C) LI Code Mode Data DI(T) LI Transparent Mode Data

Data Identifier of Code Mode DI(C) 0 0 1 0 0 0 0 0
Data Identifier of Transparent Mode DI(T) 0 0 1 1 0 0 0 0
Data Identifier of Musical Mode DI(M) 0 1 0 0 0 0 0 1

Length Indicator LI Length
00000000 0 Byte00000001 1 Byte00000010 2 Byte
i i i i m o 254 Byte

(Extention)
111111110000000000000000 0 Byte111111110000000000000001 1 Byte11111111000000000000001011

2 Byte
i17 '

111111111111111111111110
i

65, 534 Byte

Fig.2.1 Mode Switching Concept
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Fig.2.2(1) Code Extension in the Character Code Mode 
(in 7-bit environment)
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Tabl e  2.1 Es ca p e  Se qu e n c e s  for D e s i g n a t i o n  of C-se t s  and G-sets

E scape S e qu e n c e Set to be D e s i g n a t ed

Control sets:
ESC 2/1 4/9 CO set
ESC 2/2 4/4 Cl set

Ch ar acter set GO Gl G2 G3

Primary C h a r a c t e r  set 
Katakana C h a r a c t e r  set 
Mosaic 1 set 
Mosaic II set

ESC 2/8 F ESC 2/9 F ESC 2/10 F ESC 2/11 F

Display Control set 
PDI set 
MVI set

ESC 2/13 F ESC 2/14 F ESC 2/15 F

Kanji C h ar a c t e r  set ESC 2/4 F ESC 2/4 
2/9 F

ESC 2/4 
2/10 F

ESC 2/4 
2/11 F

Macro set ESC 2/13 
2/0 F

ESC 2/14 
2/0 F

ESC 2/15 
2/0 F

DRCS I set ESC 2/8 
2/0 F

ESC 2/9 
2/0 F

ESC 2/10 
2/0 F

ESC 2/11 
2/0 F

DRCS II set ESC 2/4 
2/8 2/0 F

ESC 2/4 
2/9 2/0 F

ESC 2/4 
2/10 2/0 F

ESC 2/4 
2/11 2/0 F

Character set F

Primary C h a r a c t e r  set 
Katakana C h a r a c t e r  set 
Mosaic I set 
Mosaic II set

4/10
4/9
3/3
6/3

Display Control set 
PDI set 
MVI set

3/8
5/7
3/9

Kanj i C h ar a c t e r  set 4/2

Macro set 4/0

DRCS I set 4/1

DRCS II set 4/0

N0 TE:The en ti r e  coding e n v i r o n m e n t  d e s c r i b e d . i n  Data Syntax I is
to be d e si g n a t ed  and invoked by the esca p e  s e q u e n c e  ESC 2/5 4/3, 
in a c c o e d a n ce  with ISO 2022-1982.
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OP: Opcode 
LI: Length Indicator

Fig.2.3 Photographic Data Unit Format

a length indicator which indicates the number of octets in a 
PDU. If the decimal expression of the second octet is 255, 
then the next two octets (the third and the fourth)' indicate 
the real length. After the length indicator, the necessary bit 
data sequence follows.

Presentation level data flow is illustrated in Fig.2.4.

Character Code Mode Transparent Mode

Character Code Data DI.(T) PhotoData PhotoData DI(C)
PDU PDU

Fig.2.4 Presentation Level Data Flow (Transparent Mode)

2.5 Coding structure in the musical mode
Commands and parameters are character coded in the musical 

mode. However, a C-set and a G-set different from the charac­
ter code mode are set upon invocation of the mode.

Presentation level data flow is illustrated in Fig.2.5.

Character Code Mode Musical Mode

Character DI L Musical Note DI LCode Data (M) I Data (C) I

Fig.2.5 Presentation^Level Data Flow (Musical Mode).
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3. Coding in the character code mode

3.1 CO Control Set
The CO control set is shown in Table 3.1. The functions 

are as follow:

Table 3.1 CO Control Set

b7 0 0

b 6 0 0

b5 0 1

*4 b3 b 2 b 1 0 1

0 0 0 0 0 NUL
0 0 0 1 1

0 . 0 1 0 2

0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
G 1 1 0 6

0 1 1 1 7 BEL
1 0 0 0 8 APB CAN

0 0 1 9 APF SS2
1 0 1 0 10 APD
1 0 1 1 11 APU ESC
1 1 0 0 * 12 CS APS
1 1 0 1 13 APR SS3
1 1 1 0 m SO APH
1 1 1 1 15 SI NSR



-  23 -

NUL (0/0) NULL character has no effect on the presentation level. 
It may be used for timing adjustment.

BEL (0/7) BELL character is used to momentarily ring a bell for 
attracting the user's attention.

CAN (1/8) CANCEL is used to terminate processing of all current­
ly executing macros. Execution is resumed at the next pre­
sentation level character following the terminated macro 
call. The effect of the CAN is immediate.

APB (0/8) ACTIVE POSITION BACKWARD is used to position the cursor 
a distance equal to the inter-character spacing lying paral­
lel to the character path in the direction opposite to the 
character path. If such a movement would cause the edge of 
the defined display area to be crossed, then the cursor is 
positioned at the opposite edge of the active drawing area 
and an automatic APU is executed.

APF (0/9) ACTIVE POSITION FORWARD is used to position the cursor 
a distance equal to the inter-character spacing lying paral­
lel to the character path in the direction of the character 
path. If such a movement would cause the edge of the de­
fined display area to be crossed, then the cursor is posi­
tioned at the opposite edge of the defined display area and 
an automatic APD is executed.

APD (0/10) ACTIVE POSITION DOWN is used to position the cursor
a distance equal to the inter-row spacing lying perpendicular 
to the character path in a direction perpendicular to the 
character path (-90 deg.). If such a movement would cause 
the edge of the defined display area to be crossed, the 
cursor is positioned at the opposite edge of the defined 
display area.

APU (0/11) ACTIVE POSITION UP is used to position the cursor a 
distance equal to the inter-row spacing lying perpendicular 
to the character path in a direction perpendicular to the 
character path (90 deg.). If such a movement would cause 
the edge of the defined display area to be crossed, then 
the cursor is positioned at the opposite edge of the defined 
display area.

APR (0/13) ACTIVE POSITION RETURN is used to position the cursor 
to the first character position within the defined display 
area along the character path and an automatic APD is ex­
ecuted .

APH (1/14) ACTIVE POSITION HOME is used to position the cursor 
to the upper left character position in the defined display 
area.

APS (1/12) ACTIVE POSITION SET is used to set the cursor posi­
tion which is specified by the two bytes parameter imme­
diately following an APS. The first byte represents the 
row address and the second byte does the column address.
The address is obtained by taking the binary values com­
prising bits b6 through bl with b6 being the MSB. (Each
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byte is from columns 4 through 7.)
Exact APS operations are as follow: First, an auto^ 

matic APH is executed. Then, the cursor is positioned N 
times inter-row spacing below and M times inter-character 
spacing right of the home position, where N is the number 
specified by the first byte, and M is the number specified 
by the second byte.

If any of the two bytes is out of columns 4 through 7, 
the APS character and the following two bytes are taken as 
NULs.

NSR (1/15) NSR serves two functions. First, NSR resets non-
selectively all the display attributes to their default 
states. (See Section 6 .) Then the NSR character sets 
the cursor positions by the two bytes parameter immediately 
following NSR. The cursor positioning is the same as APS, 
except that APS sets the cursor according to the current 
inter-character spacing and inter-row spacing, while NSR 
sets the cursor according to their default values. Macro 
definitions and DRCS definitions are not cancelled by NSR.

CS (0/12) CS resets all the display attributes to their default 
states and activates an automatic APH. Then, all macro 
definitions and DRCS definitions are cancelled. CS clears 
the entire screen.

ESC (1/11) ESC introduces a code extension sequence.
LSO (SI) (0/15) Locking shift 0.
LSI (SO) (0/14) Locking shift 1.
552 (1/9) Single shift 2.
553 (1/13) Single shift 3.
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3.2 Cl control set
The Cl control set is used to allow control over textual 

display attributes and also to define macros. Table 3.2 shows 
the Cl control set table.

Table 3.2 Cl Control Set

t>8 1 1
*7 0 0
>6 0 0

0 1
8 9

*7 1 1
0 0

t>5 0 1
4 5

&4 &3 b2 4/8 5/9
0 0 0 0 0 BKF COL*
0 0 0 1 1 RDF FLC*
0 0 1 0 2 GRF CDC*
0 0 1 1 3 YLF
0 1 0 0 4 BLF
0 1 0 1 5 MGF ••P-MACRO*
0 1 1 0 6 CNF
0 1 1 1 7 WHF *
1 0 0 0 8 SSZ RPC*
1 0 0 1 9 MSZ SPL
1 0 1 0 10 NSZ STL
1 0 1 1 11 SZX*
1 1 0 0 12
1 1 0 1 13

1 1 0 14 CON UNP
1 1 1 1 15 COF PRT
• This code has a parameter 

** P-: Photographic
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3.2.1 Colour controls
Each character on a screen has the foreground colour (pixels' 

colour where the value of the pattern plane is 1 ) and the back­
ground colour (pixels' colour where the value of the pattern plane 
is 0). Both the foreground colour and the background colour are 
specified by means of a colour look up table (LUT) entry address, 
however a code name is derived from the default colour of the LUT.

The default colours include six colours (red, green, yellow, 
blue, magenta, cyan) and black and white, and their reduced inten­
sity versions. (See Table 3.5).

A full intensity foreground colour is specified by one of 
the following Cl control codes.
BKF (Black foreground) Invokes black or 0th colour of the LUT 

as a foreground colour.
RDF (Red foreground) Invokes red or 1st colour of the LUT as a 

foreground colour.
GRF (Green foreground) Invokes green or 2nd colour of the LUT 

as a foreground colour.
YLF (Yellow foreground) Invokes yellow or 3rd colour of the

LUT as a foreground colour.
BLF (Blue foreground) Invokes blue or 4th colour of the LUT as

a foreground colour.
MGF (Magenta foreground) Invokes magenta or 5th colour of the 

LUT as a foreground colour.
CNF (Cyan foreground) Invokes cyan or 6th colour of the LUT as 

a foreground colour.
WHF (White foreground) Invokes white or 7th colour Of the LUT 

as a foreground colour.
A full intensity background colour, a reduced intensity 

foreground colour or a reduced intensity background colour is 
specified by one byte parameter following the COL Cl control 
code.
COL 4/8 - TRF (Transparent foreground) Invokes transparent or 

8th colour of the LUT as a foreground colour.
COL 4/9 - RDFR (Red foreground reduced) Invokes reduced inten­

sity red or 9th colour of the LUT as a foreground colour.
COL 4/10 - GRFR (Green foreground reduced) Invokes reduced

intensity green or 10th colour of the LUT as a foreground 
colour.

COL 4/11 - YLFR (Yellow foreground reduced) Invokes reduced
intensity yellow or 11th colour of the LUT as a foreground 
colour.

COL 4/12 - BLFR (Blue foreground reduced) Invokes reduced inten­
sity blue or 12th colour of the LUT as a foreground colour. 

COL 4/13 - MGFR (Magenta foreground reduced) Invokes reduced
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intensity magenta or 13th colour of the LUT as a foreground 
colour.

COL 4/14 - CNFR (Cyan foreground reduced) Invokes reduced inten­
sity cyan or 14th colour of the LUT as a foreground colour.

COL 4/15 - WHFR (White foreground reduced) Invokes reduced inten­
sity white or 15th colour of the LUT as a foreground colour.

COL 5/0 - BKB (Black background) Invokes black or 0th colour of
the LUT as a background colour.

COL 5/1 - RDB (Red background) Invokes red or 1st colour of the 
LUT as a background colour.

COL 5/2 - GRB (Green background) Invokes green or 2nd colour of
the LUT as a background colour.

COL 5/3 - YLB (Yellow background) Invokes yellow or 3rd colour 
of the LUT as a background colour.

COL 5/4 - BLB (Blue background) Invokes blue or 4th colour of 
the LUT as a background colour.

COL 5/5 - MGB (Magenta background) Invokes magenta or 5th colour 
of the LUT as a background colour.

COL 5/6 - CNB (Cyan background) Invokes cyan or 6th colour of 
the LUT as a background colour.

COL 5/7 - WHB (White background) Invokes white or 7th colour of 
the LUT as a background colour.

COL 5/8 - TRB (Transparent background) Invokes transparent or 
8th colour of the LUT as a background colour.

COL 5/9 - RDBR (Red background reduced) Invokes reduced inten­
sity red or 9th colour of the LUT as a background colour.

COL 5/10 - GRBR (Green background reduced) Invokes reduced
intensity green or 10th colour of the LUT as a background 
colour.

COL 5/11 - YLBR (Yellow background reduced) Invokes reduced
intensity yellow or 11th colour of the LUT as a background 
colour.

COL 5/12 - BLBR (Blue background reduced) Invokes reduced inten­
sity blue or 12th colour of the LUT as a background colour.

COL 5/13 - MGBR (Magenta background reduced) Invokes reduced
intensity magenta or 13th colour of the LUT as a background 
colour.

COL 5/14 - CNBR (Cyan background reduced) Invokes reduced inten­
sity cyan or 14th colour of the LUT as a background colour.

COL 5/15 - WHBR (White background reduced) Invokes reduced
intensity white or 15th colour of the LUT as a background 
colour.

A foreground colour and a background colour specified re­
main unchanged until a new colour is specified. Execution of
NSR or CS also resets colour specification.

The default foreground colour is white and the default back­
ground colour is transparent.
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3.2.2 Character size controls
The following codes define a character size to be used.

The character size, once defined, remains unchanged until it is
altered by following Cl control set, a display control command
(P*-TEXT), NSR or CS.
NSZ (Normal size) The character width and height are the same

as that of the character block specified by the P-TEXT com­
mand described later.

SSZ (Small size) The character width and height become half 
that of NSZ.

MSZ (Medium size) The character width becomes half that of NSZ. 
The character height is the same as that of NSZ.

SZX (Size control) SZX is the Cl control code which specifies a 
character size DBH, DBW and DBS by one byte parameter fol­
lowing the SZX code.

SZX 4/1 - DBH (Double height): The character height becomes 
double that of NSZ. The character width is the same as 
that of NSZ.

SZX 4/4 - DBW (Double width): The character width becomes double 
that of NSZ. The character height is the same as that of 
NSZ.

SZX 4/5 - DBS (Double size): The character width and height be­
come double that of NSZ.

The default dimensions of the character size are 'normal*.

* P stands for 'photo*
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3.2.3 Cursor controls
CON (Cursor ON) The cursor display is made visible.
COF (Cursor OFF) The cursor display is turned off.

The default state is cursor off.
3.2.4 Flashing controls

Flashing is a process where a foreground colour is alternate­
ly turned into a background colour. The flashing attribute can 
be placed on the character size basis or on a colouring block 
basis. The default state is steady.

The FLC (Flashing control) code, which is one of the Cl con­
trol codes, specifies flashing attributes by one byte parameter 
following the FLC code.
FLC 4/0 - Normal flash: Applies the normal (50%) flash attrib­

utes .
FLC 4/7 - Inverted flash: Applies the inverted flash attributes. 
FLC 4/4 - Three phase flash 1: Applies the 1st phase of three 

phase flashing.
FLC 4/2 - Three phase flash 2: Applied the 2nd phase of three 

phase flashing.
FLC 4/1 - Three phase flash 3: Applies the 3rd phase of three 

phase flashing.
FLC 4/3 - Three phase inverted flash 1: Applies the inverted 1st 

phase of three phase flashing.
FLC 4/5 - Three phase inverted flash 2: Applies the inverted 2nd 

phase of three phase flashing.
FLC 4/6 - Three phase inverted flash 3: Applies the inverted 3rd 

phase of three phase flashing.
FLC 4/15 - Steady: Cancels the application of any flash attrib­

utes .
The sequence FLC 4/0, A, B, C, D, FLC 4/15 causes characters 

"ABCD" to be normal-flashed.
3.2.5 Repeat controls

The RPC (Repeat control) code causes the following trans­
mitted G set character, if the following character is a non­
spacing character, both the nonspacing character and the next 
character, to be displayed a number of times specified by the 
following byte. The byte must be from columns 4 through 7.
The repeat count is given by the binary number comprising bits 
b6 through bl with b6 being the MSB. If the byte following the 
RPC code is not from columns 4 through 7, the RPC code is not 
executed. RPC 4/0 has a special meaning that repeat to end of 
line.

The sequence A, RPC 4/3, B, C causes "A BBB C" to be dis-
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played.
3.2.6 Lining controls

The following codes control the application of the lining 
attribute:
STL (Start lining) Applies the lining attribute: Characters are 

displayed with an underline whereas mosaic patterns are dis­
played in separated font.

SPL (Stop lining) Resets the lining attribute.
3.2.7 Conceal controls

The CDC (Conceal display control) codes control the conceal 
display attribute. When the conceal display attribute is applied, 
characters and DRCS are made invisible. The character position 
takes ordinary advance. Concealed characters are made visible 
by the specified user action. The CDC code, which is one of the 
Cl control codes, specifies conceal display attributes by one 
byte parameter following the CDC code.
CDC 4/0 - CDY (Conceal display) Applies the conceal display 

attribute to the following characters.
CDC 4/15 - SCD (Stop conceal display) Resets the conceal dis­

play attribute.
The sequence A, B, C, CDC 4/0, D, E, F, ___ , CDC 4/15

causes a terminal to display "ABC" first and "DEF ..." is made 
visible by user action.
3.2.8 Protect controls

Protected character blocks cannot be altered, manipulated 
or erased by user action. The entire screen is protected by de­
fault.
UNP (Unprotect) Following character are made unprotected.
PRT (Protect) Following characters are made protected.
Ex.

ABC (UNP) D E F  (PRT) G H I  (UNP) J K L  (PRT)

These characters are unprotected, while the rest are pro­
tected .
v



-  31 -

3.2.9 Photo Macro Command
3.2.9.1 General

The photo macro command facility provides the capability 
for a string of any presentation level characters and commands 
including transparent mode commands, to be stored within the 
terminal and to be subsequently executed via a single photo 
macro call. A photo macro name is one of the 96 characters 
(from 2/0 to 7/15), named PMO through PM95.
3 . 2. 9.2 P-DEF MACRO

The P-DEF MACRO is specified by the parameter 4/0 following 
the P-MACRO code which is one of the Cl control codes. The P- 
DEF MACRO command is used to define a photo macro command. The 
character following the code is the name of the photo macro com­
mand. All character codes and transparent mode bit sequences are 
stored within the terminal under the specified photo macro name. 
Definition of the photo macro command terminates upon receipt of 
P-DEF MACRO, P-DEFP MACRO, P-DEFT MACRO and P-MACRO END commands.

Characters and commands following the photo macro name cha­
racter are not executed at the time of reception. Neither the 
terminating code nor its preceding ESC code (in a 7-bit environ­
ment) is stored as part of the photo macro command.

Definition of a photo macro command replaces any previously 
existing photo macro command under the same name. If there are 
no valid characters or commands between the photo macro name and 
the terminating code (including its preceding ESC code), the 
photo macro command is deleted. All photo macros are simulta­
neously deleted with the P-RESET command or CS.
3.2.9.3 P-DEFP MACRO

The P-DEFP MACRO is specified by the parameter 4/1 following 
the P-MACRO Cl control code.

This command is the same as the P-DEF MACRO command except 
that is simultaneously stores and executes the incoming charac­
ters that make up the macro.
3.2 .9.4 P-DEFT MACRO

The P-DEFT MACRO is specified by the parameter 4/2 following 
the P-MACRO Cl control code.

This command is used to define a transmit-macro. Transmit- 
macros, when called, are not executed, but are transmitted back 
to the host computer.
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3.2.9.5 P-MACRO END
The P-MACRO END is specified by the parameter 4/15 follow­

ing the P-MACRO Cl control code.
This command terminates the current P-DEF MACRO, P-DEFP 

MACRO or P-DEFT MACRO operation.
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3.3 Display control command set
3.3.1 General

The display control command set provides control over dis­
play attributes, presentation level data format and display 
structure definition. Display control commands have effect on 
texual information, photographic information and geometric in­
formation.The display control command set is one of the G sets. A 
display control command is composed of one single byte opcode
and one or more operands if necessary. Each operand consists of
one or more bytes of numeric data or bits combination.

There are three types of operands.
i) Fixed format
ii) Single-value format
iii) Multi-value format
The fixed format operands consists of one or more bytes of 

numeric data or bits combination whose length and interpretation
depends on the opcode with which they are used.

The single-value operands consists of one, two, three or 
four bytes of numeric data, as determined by the P-DOMAIN command 
described later. They are interpreted as unsigned integers com­
posed of the sequence of concatenated bits taken consecutively 
(high order bit or b6 to low order bit or bl) from the numeric 
data bytes as shown in Fig.3.1(1).

:b8 :b7 t% bs b4 b3 b2 b1
XA  _....

ifiiX 1 ’ LSjj» « •« » * p

Fig.3.1(1) Single-Value Operand Format
The multi-value operands consist of one to eight bytes of 

numeric data, as determined by the P—DOMAIN command. These 
operands are used to- specify coordinate information, when used to 
specify dimensions, or colour information, when used in conjunc­
tion with the SET LUT command described later.
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All coordinate operands are interpreted as signed, two's 
complement numbers, with the MSB representing O.S.

When the multi-value operand is used along with the SET LUT 
command, it specifies an unsigned colour value in the RGB (red- 
green-blue) colour system. The representation of the colour 
value within the multi-value operand is shown in Fig.3.1(2), 
where the colour value is given by an unsigned binary decimal. 
The colour value 'O' indicates the lowest intensity, while '1' 
does the highest intensity.

Table 3.3 shows the types of operands used by each of the 
opcodes.

Entire display control command set is shown in Table 3.4.

^8 ^7 ^6 ^5 ^4 ^3 ^2

X 1 ± N

X Y

X 1

CoordinateInformation

MSBsX 1 6 R B G R B

LSBsX 1 G R B G R B

Colour Values

Fig.3.1(2) Multi-Value Operand Format

)
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All coordinate operands are interpreted as signed, two's 
complement numbers, with the MSB representing 0.5.

When the multi-value operand is used along with the SET LUT 
command, it specifies an unsigned colour value in the RGB (red- 
green-blue) colour system. The representation of the colour 
value within the multi-value operand is shown in Fig.3.1(2), 
where the colour value is given by an unsigned binary decimal. 
The colour value 'O' indicates the lowest intensity, while '1' 
does the highest intensity.

Table 3.3 shows the types of operands used by each of the 
opcodes.

Entire display control command set is shown in Table 3.4.

^8 ^7 ^6 ^5 ^4 ^3 ^2

X
X Y

X 1 , ^ . .. &

CoordinateInformation

X 1 G R B G R B • •

LSBsX 1 G R B G R B

Colour Values

Fig.3.1(2) Multi-Value Operand Format
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Table 3.4 Display Control Command Set

10 11 12 13 14 15
b7 0 0 1 1 1 1
b 6 1 1 0 0 1 1
b5 0 1 0 1 0 1

b4 b3 b 2 bi 2 3 4 5 6 7
0 0 0 0 0

NUMERIC DATA

0 0 0 1 1 P-RESET
0 0 1 0 2 P-DOMAIN
0 0 1 1 3 LOGICALPEL
0 1 0 0 4 DISPLAYMODE P-TEST
0 1 0 1 5 AREA
0 1 1 0 6 SETFRAME
0 1 1 1 7 ASSIGNFRAME
1 0 0 0 8 RASTER
1 0 0 1 9 HEADERRASTER
1 0 1 0 10 SET LUT

0 1 1 11
1 0 0 12 P-WAIT P-BLINK

1 1 0 1 13
1 1 1 0 14

1 1 1 15
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3.3.2 Attribute control functions
3.3.2.1 P-DOMAIN

The P-DOMAIN command defines the operand length for both 
character code mode commands (display control commands, PDI and 
MVI) and transparent mode commands (photographic commands) and 
the dimensionality. These parameters, once set, remain un­
changed until altered by another P-DOMAIN command or reset by 
NSR or CS.

The P-DOMAIN command takes two bytes fixed format operands 
as shown in Fig.3.2. The first byte defines the character code 
commands operand length and the second does the transparent mode 
commands operand length. Bits of both bytes are interpreted as 
follows.

^8 ̂ 7 ^6 ^5 ^4 ^3 ^2 ^1
X 0 1 0 0 0 t » 1 0

X 1 !

X - L. ! — 1-- -

Opcode
Character Code Mode 
Command Format
Transparent Mode 
Command Format 
Single Value Operand Length 
Multi Value Operand Length
• Dimensionality

Fig.3.2 P-DOMAIN

i) Single--value operand
b2 bl single
0 0 1
0 1 2
1 0 3
1 1 4

* Default value for both character code commands and transparent 
mode commands.
(The single value transparent mode command operand format is 
shown in Fig.3.3(1).)
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&8 7̂ 6̂ 5̂ 4̂ 3̂ 2̂
J I I L

Lsb

Fig.3.3(1) Single-Value Transparent Mode Command Operand
ii) Multi-value operand length

b5 b4 b3 Multi-value operand
0 0 0 1
0 0 1 2 **
0 1 0 3 ***
0 1 1 4
1 0 0 S
1 0 1 6
1 1 0 7
1 1 1 8

** Default value for transparent mode commands
*** Default value for character code mode commands 
(The multi-value transparent mode command operand format is 
shown in Fig.3.3(2).)

^8 ^7 ^6 ^5 ^4 ̂ 3 ^2

* " SH  . *  f sE  ,
X Y

LSb

Fig.3.3(2) Multi-Value Transparent Mode Command Operand
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iii) Dimensionality
Bit 6 of each operand byte determines the dimensionality 

of the coordinate specification. 0 indicates two dimensional 
mode, and 1 indicates three dimensional mode, however, the 
definition of three dimensional mode is reserved for future 
standardization. Therefore, bit 6 should be always 0 until 
final standardization.
iv) Operand length

If an operand following a character code mode command op­
code is shorter than the length previously specified by the P- 
DOMAIN command (or the implicit length in the fixed format case), 
then the remainder of the operand is padded with zeros, unless 
otherwise indicated in the definition of the command. If an 
operand following a character code mode command opcode is longer 
than the length previously specified by the P-DOMAIN command (or 
the implicit length), it is taken as an indication to repeat the 
execution of the command with the subsequent numeric data taken 
as new operands, unless otherwise indicated.
3. 3. 2.2 LOGICAL PEL

The LOGICAL PEL command defines the size of the logical pel 
and the colouring block. The LOGICAL PEL command takes two multi­
value operands as shown in Fig.3.4. The first operand specifies 
the logical pel size. The width (dx) and height (dy) of a logical 
pel are interpreted as relative coordinate values.

The second multi-value operand specifies the colouring block 
size. The colouring block size is common for the foreground 
colour plane, the background colour plane and the display attrib­
ute plane, and is normally larger than the logical pel.
3.3.2.3 Colour look up table controls

The SET LUT command and the P-BLINK command allow control 
over the colour look up table (LUT). The block colouring frame's 
LUT is commonly used for both foreground colours and background 
colours.
3.3.2.3.1 SET LUT

The SET LUT command is used to download RGB colour values 
into the LUT. The SET LUT command takes one single-value 
operand followed by one multi-value operand as shown in Fig.
3.5. The single-value operand specifies the LUT entry which is 
left justified within the operand. The multi-value operand 
specifies the colour values for the entry assigned. If addi-
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8̂ 7̂ 6̂ 5̂ 4̂ 3̂ 2̂ 1̂X o  1 0 0 0 1 1
X I 1 I 1 MSB ± MSB

dx dy

X I 1 1  . lsb| ~ T s l

X l  ^MSB ± MSB • «

i dx
I
1I

dy J 
1 1 1 I 
1 1

X l l l  . IS B l , LSB)

Opcode

Logical Pel Sizes

Colouring Block Sizes

Fig.3.4 LOGICAL PEL

X f o T i . i . i .  Q . 1 , 0

JL L
MSBs

X f l  l G . R . B I G , R , B

X I 1 1 G , R , B
1 LSBs 
G R B

Opcode

Entry Address

Colour Values

Fig.3.5 SET LUT



-  41 -

tionai numeric data follows this operand, then the SET LUT com­
mand is implicitly repeated with the entry address of the LUT be­
ing automatically incremented. The incrementing process starts 
from the MSB side.

If there is no multi-value operand, each value of R, G and 
B is taken as 0, i.e. transparent.

The default contents of the LUT are shown in Table 3.5.

Table 3.5 Default Colour Look Up Table

Entry Address Colour Values Nominal Colour(RI ,B.,G ,R) B G R
0 0 0 0 0 0001 0001 0001 Black
1 0 0 0 1 0000 0000 1111 Red
2 0 0 1 0 0000 1111 0000 Green
3 0 0 1 1 0000 1111 1111 Yellow
A 0 1 0 0 1111 0000 0000 Blue
5 0 1 0 1 1111 0000 1111 Magenta
6 0 1 1 0 1111 1111 0000 Cyan
7 0 1 1 1 1111 1111 1111 White
8 1 0 0 0 0000 0000 0000 Transparent
9 1 0 0 1 0000 0000 0111 RI Red
10 1 0 1 0 0000 0111 0000 RI Breen
11 1 0 1 1 0000 0111 0111 RI Yellow
12 1 1 0 0 0111 0000 0000 RI Blue
13 1 1 0 1 0111 0000 0111 RI Magenta
■14 1 1 1 0 0111 0111 0000 RI Cyan
15 1 1 1 1 0111 0111 0111 Grey

RI: Reduced Intensity
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73.3.2.3.2 . P-BLINK
The P-BLINK command causes a blink process at the LUT entry. 

The blink process periodically overwrites the contents of the 
specified entry (the "blink-from" colour) and substitutes another 
entry's contents in the LUT (the "blink-to" colour).

The P-BLINK command takes two single-value operands fol­
lowed by three fixed format operands. The first single-value 
operand is the blink-from colour specification, specified as an 
LUT entry address. The second single-Value operand specifies 
the blink-to colour.

The first fixed.format operand following the second single­
value operand specifies the ON interval which is a period of time 
the blink-to colour is activated. The second fixed format op­
erand specifies the OFF interval which is a period of time the . 
blink-from colour is activated. The third fixed format operand 
specifies the phase delay. The phase delay refers to the start 
of the ON interval of the most recently defined active blink 
process. These values are given in units of l/10th of a second.

Fig.3.6 shows the P-BLINK command format.

Opcode

Blink From Colour

Blink To Colour

On-Interval

Off-Interval

Phase Delay

Fig.3 .6 P-BLINK

3. 3.2.4 Raster colour controls
The RASTER command and the HEADER RASTER command specify 

the raster colour and the header raster colour, respectively.

&8 ̂ 7 ^6 &5 ^4 ^3 ̂ 2 ^1

X 0 1 . 1 . 1 . 1 . 0 . 0

X i MSB . , LSB1 t I f !

X MSB , LSB

X t I f - 1 1

X I 1 i i i  i t

X i * » J--- i -
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Both commands have the same format shewn in Figs.3.7 and 3.8. 
Colour values are specified by a one multi-value operand. Once 
set, the raster colour or the header raster colour remains un­
changed until another RASTER command/ another HEADER RESTER com­
mand/ or CS is executed. The default colour values of both the 
raster and the header raster colour are R = G = 0 and B = 0.0111 
  (= 1/2; Reduced blue colour).

ba b7 b6 b5 b4 b3 b2 b}̂
X 0 .1 . 1 , 1 . 0 , 0 , 0

MSBs

X G R B-- 1-- v G R Bi - i

Raster Colour Values
LSBsX 1 G R B

------------- !—
G R B

. _i— i—

Fig.3.7 RASTER

ba b7 b6 b5 b4 b3 b2 b^
X I  0 | 1 . 1 , 1 .  0 . 0 . r~l Opcode

■MSBsX G < R B 
•

G R Bi i

LSBsX G■. . j
R B

—  i ...
G R B■____ L_ _ _ -

Header Raster Colour Value

Fig.3.8 HEADER RASTER

3. 3. 2.5 P-RESET
The P-RESET command is used to selectively reset parameters 

as described below. It takes one single byte fixed format operand. 
(See Fig.3.9)
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When
ing,

^8 ^7 ^6 ^5 ^4 ^ 3' ^2
1 0 0 0 0 1  ! I 2___1__ I-.

X  1 . , *
I— I

Opcode

P-MACRO
P-BLINK
•LUT
Screen
*: Reserved

Fig.3.9 P-RESET
L

b6 b5 Screen
0 0 No operation
0 1 . The entire pattern plane is reset to 0. The

entire foreground colour is set to 7th colour
of the LUT (default colour; white), while the
entire background colour is set‘to 8th colour
of the LUT (default colour; transparent)

the screen is cleared (other than b6 « b5 = 0), all flash-
conceal and protect attributes are cancelled.'
b4 LUT
0 * No operation
1 The LUT is set to default colours.
b3 P-BLINK
0 .No operation
.1 All blink processes are terminated.
b2 P-MACRO
0 No operation
1 All photo-MACROs are cancelled.
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3.3.2.6 DISPLAY MODE
The DISPLAY MODE command specifies the display attributes. 

The DISPLAY MODE opcode takes one single byte fixed format 
operand whose bits (from b4 to b6 ) control individual attributes 
(See Fig.3.10)

b6
0
1

Scroll
Scroll off 
Scroll on

The default state is scroll off. 

8 ^7 ̂ 6 ^5 ^4 ^3 ^2

Kl 0 1 0 0 0 0 0
1 1 1 1 « —

X 1 .

•
T  "

Opcode

Overwriting mode 
Scroll
*: Reserved 

Fig.3.10 DISPLAY MODE
Operations of scroll on mode and scroll off mode are as follows.

i) Scroll off mode
• In case of a photographic command

Data given are written to the point specified by the 
command.

• In case of text
When the next character position exceeds the lower 
boundary of the screen, the next character will be dis­
played at the upper left corner of the screen.

ii) Scroll on mode
• In case of a photographic command

When the scroll on mode is activated by the DISPLAY
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MODE command, a register for storing a Y coordinate 
value (Y coordinate register) is first preset to 0*75. 
Upon receipt of new data, full contents of the screen 
are scrolled upward by the distance given as the dif­
ference between the contents of the Y coordinate 
register and the Y coordinate value indicated by the 
command, then new data is written at the position Y =
0. If the difference becomes 0.75, it is taken as 0. 
After that, the Y coordinate value indicated by the
command is set to the Y coordinate register.
When a photographic command indicates to write data on 
a block by block basis rather than a line by line basis 
and the new field block position exceeds the lower
boundary of the screen, the full contents of the screen
are scrolled upward so that the bottom of the new field 
block meets the lower boundary of the screen.
In case of text
When the next character position exceeds the boundary 

of the screen, the full contents of the screen are 
scrolled so that the next character can be displayed 
within the screen. Scrolling occurs in a direction 
perpendicular to the character path.

b5 b4
0 0

0 1

1 0

1 1

The default mode is the replace mode,
3. 3.2.7 P-TEXT

The P-TEXT command is used to modify parameters which des­
cribe the text display manner. The opcode is followed by a two

Overwriting mode.
New data for the pattern plane replaces the 
old one.
Mi *♦* Di (replace mode)
New data and the old one is ORed and the 
result is written to the memory.
Mi Mi OR Di
New data and the old one is ANDed and the 
result is written to the memory.
Mi Mi AND Di
New data and the old one is Exclusive ORed 
and the result is written to the memory.
Mi +■ Mi EOR Di
where Mi is the content of the pattern plane 
memory, and Di is new data for it.
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byte fixed format operand and a multi-value operand. (See 
Fig.3.11)•

S I

IX]

SIs
SI

f x o i l . 1 . 0 . 1 . 0 . 0

J L

J L

J L

J L

J L J L

Opcode

Character Rotation 
Character Path 
Inter-Character Spacing

Inter-Row Spacing 
Move Parameters 
Cursor Style

Character Block Dimensions

Fig.3.11 P-TEXT

The fixed format operand determines parameters as follows: 
Inter-Character Spacing. Bits b5 and b6 of byte 1 are used 

to determine the distance the cursor is moved (in multiples of 
the character field dimension lying parallel to the character 
path) after a character is displayed or after a SPACE or APB 
(backspace) or APF (horizontal tab) character is received.

b6 . b5 Inter-character spacing
0 0 1  (default)
0 1 1.25
1 0 1.5
1 1 Proportional to the width of the character

The three fixed inter-character spacings (1/ 1.25, and 1.5) are 
interpreted as multiplicative functions of the dimension of the
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current character field lying parallel to the character path 
that are applied to movements of the cursor. In the propor­
tionally spaced mode, the inter-character spacing is a variable 
that may be a function of the width of the actual pattern depo­
sited as well as the current character size and font style. The 
proportional spacing algorithm is implementation dependent. 
However, each character shall be completely contained within the 
area defined by the current character field. This means that 
the exact number of characters per line is not known in propor­
tional spacing mode, but it is at least as many characters per 
line as would be allowed by the current character field dimen­
sions. The default inter-character spacing is a fixed space of 1.

Character Path Movement. Bits b3 and b4 of byte 1 deter­
mine the direction of the character path, that is, the direction 
in which the cursor is automatically advanced after a character 
is deposited. The character path is defined relative to hori­
zontal within the unit screen and is independent of the character 
rotation. The default character path is right.

b4 b3 Character path :
0 0 right (default)
0 1 left
1 0 up
1 1 down
Character Rotation. Bits bl and b2 of byte 1 are used to 

specify character rotation.
b2 bl Rotation
0 0 0 ° (default)
0 1 90°
1 0 180°
1 1 270°

Rotation causes the character field to rotate counter-clockwise 
about the character field origin. This rotation is measured 
relative to horizontal within the unit screen and is independent 
of the character path. The character field origin is the lower 
left corner of the character field at the default 0° rotation 
regardless of the sign of the character field dimensions dx and 
dy. All images within a character field are affected by rota­
tion so that the relative position of the images within the 
character field is unchanged.

Cursor styles. Bits b5 and b6 of byte 2 are used to deter­
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mine the display style of the cursor symbol.
b6 b5 Cursor style

0 0 underscore (default)
0 1 block
1 0 cross hair
1 1 custom

This cursor is located in the position in which the next charac­
ter is to be deposited. The underscore cursor symbol is a 
single line the width of the current character field at the 
bottom of the character field. The block cursor symbol is a 
solid block or outline of block whose size is the size of the 
current character.field. The cross-hair cursor symbol consists 
of a vertical line and a horizontal line that intersect at the 
centre of the character field and whose height and width are 
equal to the height and width of the current character field.
The definition of the shape of the custom cursor symbol is im­
plementation independent.

Move Attributes. Bits b3 and b4 of byte 2 are used to de­
fine the relationship between movement of the cursor and move-

of the graphics drawing point.
b4 b3 Move attributes
0 0 The cursor and the drawing point move together
0 1 The cursor leads
1 0 The drawing point leads
1 1 The cursor and the drawing point move inde-

pendently. (default)

If the cursor and the drawing point are set to move together 
(00), then whenever the cursor is moved (such as when characters 
are displayed) the graphic drawing point is moved with it, main­
taining its alignment relative to the cursor. Correspondingly, 
whenever the drawing point is moved (such as with a geometric 
drawing primitive) the cursor is also moved so as to maintain 
its alignment relative to the drawing point.
If the cursor is defined as leading (01), then every time the 
cursor is moved the drawing point will move along with it but 
not vice versa,
If the drawing point is set to lead (10) the cursor then every 
time the drawing point is moved the cursor will move with it but 
not vice versa.
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If the drawing point and the cursor are set to move independent­
ly (11), then movement of one will not affect the position of 
the other.
The alignment of the drawing point corresponds to the character 
field origin for the underscore cursor and block cursor, and the 
centre of the character field for the crosshair cursor and custom 
cursor.
The execution of a P-TEXT command shall cause alignment of the 
drawing point if the 'move together' or 'cursor leads' move 
attribute is in effect after execution. The execution of a P- 
TEXT command shall have no effect on the position of the cha­
racter field origin.

Inter-Row Spacing. Bits bl and b2 of byte 2 determine the 
inter-row spacing of characters, which defines the relative loca­
tion of the cursor when it is advanced to a new line in a direc­
tion perpendicular (-90°) to the character path, either auto­
matically as described below or by the APD (line feed) or APU 
(vertical tab) characters. Inter-row spacings are interpreted 
as multiplicative functions of the dimension of the character 
field that lies perpendicular to the character path.

b2 bl Inter-row spacing
0 0 1  (default)

When using fixed or proportional inter-character, spacing, if the 
character field origin is advanced along the character path such 
that any part of the full corresponding character field would 
exceed the edge of the unit screen, an automatic APR (carriage 
return) and APD (line feed) are executed. An inter-row spacing 
of 1 , in which the character field on the current row abuts the 
character field of the previous row, is the default.

Character Block Dimensions. The multi-value operand speci­
fies the width (dx) and the height (dy) of the character block 
which defines the 'normal' character size. (default values are 
dx = 0.0625 and dy = 0.09375:) The character block size speci­
fied remains unchanged until another P-TEXT command, NSR or CS 
is received.

If the multi-value operand is omitted, the character block 
size remains unchanged. If more operands follow the specified 
opcodes, they are discarded.

If dx is negative, the character pixel patterns are reflect'

011
101

1.25
1.5
2
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ed about the vertical centre axis of the character field. If dy 
is negative, the character pixel patterns are reflected about the 
horizontal centre axis of the character field.
3. 3.2.8 P-WAIT

The P-WAIT command causes a specific time of delay in pro­
cessing of text, and commands following the command. The command 
format is shown in Fig.3.12. The P-WAIT opcode takes a single­
value format operand which gives the time delay in units of 
l/1 0th of a second.

Opcode

Delay Time

Fig.3.12 P-WAIT

3.3.3 Multi-frame control functions
3.3. 3.1 General

This standard provides the functionality which allows 
superimposed display of several frames and partition of the 
screen. The multi-frame display structure realizes display of 
textual information over pictorial information or animated 
pictorial information display over background pictorial informa­
tion.

Screen partition provides various display structure: Dif­
ferent multi-frame structure and/or frame composition can be 
realized for different parts of the screen. This function 
enables to display different type of information such as photo­
graphic information and geometric information in a single 
screen with minimum raster memory requirement. For example, 
area A in Fig.3.13 has two photographic frames. Each frame 
consists of M bits per pixel, while the rest of the screen 
(area B) has three N bits frames. If 2M equals to 3N, both 
area A and B can be accomodated in the same raster memory.

^8 ^7^6 ^5 ^4 ^3 2X 0 H-* O H-* O O

X



-  52 -

Fig.3.13 Screen Partition Concept

3.3.3.2 General flow of multi-frame display operation
The general flow for multi-frame display operations is 

shown in Fig.3.14.
At first, an active drawing area is defined. The follow­

ing operations like bit assignment, frame selection and draw­
ing commands are only effective to a defined area. Secondly, 
a multi-frame structure and bit-assignment for each frame is 
specified. Finally, a desired frame is selected. After that, 
general drawing commands follow.
3.3.3.3 AREA

The AREA command defines an active drawing area. Sub­
sequent drawing commands are only effective in the defined area. 
The rest of the screen remains unchanged. For example, the 
scrolling of a picture can be executed within an area. There is 
only one active drawing area on the screen at a time. Area defi­
nition is cancelled, upon reception of a new AREA command.

An area is rectangular in shape, and defined by the originat­
ing position (x, y) and width (dX) and heigh (dY). (See Fig.
3.15) The command format is shown in Fig.3.16. The AREA command 
itself has no effect on the displayed picture.
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Commands

(Area)

(Set Frame)

(Assign Frame)

Fig.3.14 General Flow of Multi-Frame Display Operations
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Active Drawing Area

Fig.3.15 Active Drawing Area Definition

^8 ̂ 7 ^6 ^5 ^4 ̂ 3 ^2 ^1XI o 11 o o i o i^ n . ■ .» » »— i— Opcode

X 1 MSB, , MSB, ,

X Y

X 1 LSB• i LSB • »

X ± MSB» i t MSBi i

! dx 1 1
dy ii

X . LSB , LSB

Origin Point Coordinates

Area Dimensions

Fig.3.16 AREA *
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3.3.3.4 SET FRAME
The SET FRAME command specifies the raster memory configu­

ration relevant to the defined area. The command format is
Opcode al, bl, a2, b2, ... ,

as shown in Fig.3.17. , Here, 'ai' is the frame index and 'bi' is 
the number of bits per raster memories allocated to the frame. 
The frame index indicates relative display priority. If ai is 
smaller than aj, the 'ai' frame has a higher display priority 
than the 'aj' frame. Any frame, however, has a higher display 
priority than the full screen background layer.

b8 b7 b6 b5 b4 b3 b2 bL
XI0 1 0  0 1 1 0

%

X MSB ,i i i  i i

1
1
11

X LSBt i i i i

X MSB
i i i  i i

1
1
1
1

X LSBI t f i

Opcode

Frame Index

Memory Bits

Fig.3.17 SET FRAME

3.3.3.5 ASSIGN FRAME
The ASSIGN FRAME command selects the frame on which succed- 

ing drawings are made. The frame is assigned by the frame index 
stipulated by the SET FRAME command. The command format is

Opcoce ai,
as shown in Fig.3.18. Here, ai is the frame index.



b8 b7 b6 b5 b4 b3 b2 b.,
X o  i,o, o,i, i^i Opcode
X  1 "SB , , , 1111I Frame, Index
X 1 , , , , l! b j

Fig.3.IS ASSIGN FRAME
Table 3.6 shows commands controlled by the ASSIGN FRAME 

command: Those commands have their effects only on the assigned 
frame.

Table 3.6 Commands Controlled by ASSIGN FRAME

CO control set None
Cl control set None
Display control command set P-RESET, SET LUT P-BLINK and P-WAIT*
Character sets All
Mosaic sets All
Dynamically Redefinable Character Sets All

PDI set
All except RESET, DOMAIN TEXTURE, SET COLOUR, WAIT, SELECT COLOUR and BLINK

MVI set MOVE
Photographic commands All except P-DRCS 1 and P-DRCS 2
* Only the cose at when this command is used between the MVI START and the MVI END
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3.4 Character Sets
3.4.1 Japanese-Kanji Character set

The Japanese-Kanji character set defines the total of 3657 
characters including Japanese-Kanji characters, Japanese phone­
tic signs (Katakana and Hiragana), Roman characters, numerics 
and additional characters. Table 3.7 shows the Japanese-Kanji 
character set. Two byte codes are used for the Japanese-Kanji 
character set, where the first byte represents the 'Ku' number 
and the second byte represents the 'Ten' number. Characters 
1 'Ku' 13 'Ten' through 18 'Ten' and 2 'Ku' 94 'Ten' are de­
fined as non-spacing characters. Exact interpretation Qf 'Ku' or 
'Ten' is the number specified by the byte plus 32.

The Japanese-Kanji characters can be displayed in normal 
size, double width, double height and double size.
3.4.2 Primary Character set

The primary character set defines 52 Roman characters, 10 
numerics, and 32 marks. Table 3.8 shows the primary character 
set. A primary character is represented by a single byte code. 
Any character size including medium size and small size are 
valid for the primary characters.
3.4.3 Katakana Character set

The Katakana character set defines 63 Japanese phonetic 
signs. Table 3.9 shows the Katakana character set. A Katakana 
character is represented by a single byte code. Any character 
sizes are valid.

3.5 Mosaic sets
Two mosaic sets (Mosaic 1 set and Mosaic 2 set) are defined. 

Single byte codes are used for both Mosaic 1 and Mosaic 2 sets.
Both contiguous and separated shapes are provided for. In 

the underline mode activated by STL Cl control character, all 
characters from the mosaic sets are displayed in separated graph­
ics representation.
3.5.1 Mosaic 1 set

The Mosaic 1 set defines 59 graphic characters shewn in 
Table 3.10.
3.5.2 Mosaic 2 set

The Mosaic 2 set defines 94 graphic characters which are
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Table 3.7 Japanese-Kanji set (4)
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Table 3.8 Primary Character Set

10 11 12 13 14 15
b7 0 0 1 1 1
b6 1 1 0 0 1 1
b5 0 1 0 1 0 1

b4 b3 b2 bi 2 3 4 5 , 6 7
0 0 0 0 0 X 0 8 P P
0 0 0 1 1 i 1 A . Q a Q
0 0 1 0 2 n 2 B R b r
0 0 1 1 3 # 3 C S c s
0 1 0 0 4 $ 4 D T d t
0 1 0 1 5 % 5 E U e u
0 1 1 0 6 & 6 F V f V
0 1 1 1 7 f 7 G W g w
1 0 0 0 8 ( 8 H X h X
1 0 0 1 9 ) 9 I Y i y
1 0 1 0 10 * ! J Z j z
1 0 1 1 11 + j K [ k {
1 1 0 0 12 * < L ¥ 1 1
1 1 0 1 13 - s M ] m }
1 1 1 0 14 • > N - n —

1 1 1 1 15 / ? 0 0 X
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Table 3.9 Katakana Character Set

10 11 12 13 m 15
b 7 0 0 1 1 l 1
b 6 1 1 0 0 .1 1

in
.O 0 1 0 1 0 1

cr b3 &2 bi 2 3 4 5 6 7
0 0 0 0 0 X 9 *

,|
i
i

0 0 0 1 1 0 7 * a
i
ii

0 0 1 0 2 r < 7 A i
i

0 0 1 1 3 j 7 i
i

0 1 0 0 4 • ■X. b 7 i
i

0 1 0 1 5 • ir i- 3.
i, ...

0 1 1 0 6 7 it - 3 TDCD TDCD

0 1 1 1 7 7 * 7 7
>L_
CDC/3

>
CDC/3

1 0 0 0 8 4 9 * !/ CDcc: CD
Cd

1 0 0 1 9 7 7 y /Is

1 0 1 0 10 3 \S
11

1 0 1 1 11 ± If k P 11
1 1 0 0 12 7 V' 7 7 11|
1 1 0 1 13 a. j* -N V 1

1

1 1 1 0 m 9 -te * Nk
11

1 1 1 1 15 v y -T o X
2(10)17 * 2(10)715: Small size
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Table 3.10 Mosaic 1 Set

bj 0 0 0 0 1 1 1 1
be 0 0 1 1 0 0 1 1
bs 0 1 0 1 0 1 0 1

- J
■ g l 2 3 4 5

smym
6

assdm
7

/
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compatible with the second supplementary set of mosaic characters 
of Data Syntax II. (See Table 3.11)

3.6 Dynamically Redefinable Character Sets (DRCSs)
The Dynamically Redefinable Character Set (DRCS) provides 

a functionarity whereby custom defined patterns can be down­
loaded and utilized as a G-set. Downloading is executed in the 
transparent mode through the Photo-DRCS 1 or Photo-DRCS 2 commands.
3.6.1 DRCS 1

DRCS 1 patterns are identified by single byte codes. A 
DRCS code has a value in the range of 2/1 to 7/14. Pattern 
downloading is executed through the Photo-DRCS 1 command.
3.6.2 DRCS 2

DRCS 2 patterns are identified by two bytes codes. A DRCS 
code has a value in the range 2/1 2/1 to 7/14 7/14. Pattern 
downloading is executed through the Photo-DRCS 2 command.

3.7 Macro set
A macro command consists of an arbitarary string of locally 

stored presentation level code that is identified by a code posi­
tion (macro name) from the macro G-set. This name (from 2/0 to 
7/15) thereafter acts as a substitute for the entire string of 
codes which is downloaded by the Photo-MACRO command.

3.8 Picture Description Instruction (PDI) set
The PDI set is identical to that of Data Syntax III except 

the TEXT command. (See Table 3.12) However, the programmable 
texture masks are not supported.

The following commands in the PDI set and the display con­
trol command set have identical effects on display attributes.

PDI set Display control command set
RESET 
DOMAIN 
SET COLOUR 
WAIT 
BLINK

P-RESET 
P-DOMAIN, 
SET LUT 
P-WAIT 
P-BLINK

LOGICAL PEL

The SELECT COLOUR command has the same effect as the Cl colour
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Table 3.11 Mosaic 2 Set
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Table 3.12 PDI Set

10 11 12 13 m 15
b7 0 0 1 1 1 1
be 1 1 0 0 1 1
bs 0 1 0 1 0 1

b4 b3 b2 b1 2 3 A 5 6 7
0 0 0 0 0 RESET RECT ANGLE (OUTLINED)

NUMERIC DATA

0 0 0 1 1 DOMAIN RECT ANGLE (FILLED)
0 0 1 0 2 SET & RECT. (OUTLINED)
0 0 1 1 3 TEXTURE SET & RECT. (FILLD)
0 1 0 0 4 POINT SET (ABS) POLY GON (OUTLINED)
0 1 0 1 5 POINT SET (REL) PLOY GON (FILLED)
0 1 1 0 6 POINT(ABS) SET & POLY. (OUTLINED)
0 1 1 1 7 POINT(REL) SET & POLY. (FILLED)
1 0 0 0 8 LINE(ABS) FIELD
1 0 0 1 9 LINE(REL) INCREMENTALPOINT
1 0 1 0 10 SET & LINE (ABS) INCREMENTALLINE
1 0 1 1 11 SET & LINE (REL) INCR. POLY. (FILLED)
1 1 0 0 12 ARC(OUTLINED) SETCOLOUR
1 1 0 1 13 ARC(FILLED)

CONTROLSTATUS(WAIT)
1 1 1 0 m SET & ARC (OUTLINED) SELECTCOLOUR
1 1 1 1 15 SET & ARC (FILLED) BLINK
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control character have.
If there comes conflicting commands, the last received com­

mand has control over display attributes. In other words, dis­
play attributes are common for both PDI commands and photographic 
commands.

3.9 Moving Instruction (MVI) set
MOVE command (See 3.9.5.) causes the frame specified by 

ASSIGN FRAME to be moved virtually with reference to the other 
frames. (See Fig.3.19)

Overall Picture

Fig.3.19 Move Instruction Examples

By the use of this command and the multi frame structure, 
animated picture presentation is available.

A moving instruction (MVI) is composed of an opcode and 
operands, being similar to PDIs. (Some instructions have no 
operands.)

There are single-value operands, multi-value operands and 
fixed format operands. The operand byte length of a single
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value operand and a multi value operand are specified by the P- 
DOMAIN command in the display control command set.

The MVI set is shown in Table 3.13.

Table 3.13 MVI Set

10 11 12 13 14 15
b7 0 0 1 1 1 1
b6 1 1 0 0 1 1
b5 0 1 0 1 0 1

b4 b3 b2 b 1 2 3 .4 5 6 7
0 0 0 0 0 MVISTART

NUMERIC DATA

0 0 0 1 1 MVIEND
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7 ■
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10 MOVE
1 0 1 1 11
1 1 0 0 12 REPEATSTART
1 1 0 1 13 REPEATEND
1 1 1 0 14
1 1 1 1 15
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3.9.1 MVI START
MVI START indicates that all characters between MVI START 

and MVI END should be stored in the MVI buffer memory. (See 
Fig.3.20.) MVI START has no operand.

^8 ^7 ̂ 6 ^5 ^4 ^3 ^2
0 1 0 0 0 0 0 ..1   I » « «

Fig.3.20 MVI START
3.9.2 MVI END

MVI END terminates storing commands, then activates the ex­
ecution of the stored commands. (See Fig.3.21.) MVI END has no 
operand. When all stored characters are executed, the MVI buf­
fer is cleared.

b8 b7 b6 b5 b4 b3 b2 b1
0 1 0 0 0 0,1 — I-- 1 I I__

Fig.3.21 MVI END

3.9.3 REPEAT START
REPEAT START indicates that all presentation level charac­

ters between REPEAT START and REPEAT END are repeatedly executed 
The number of repetition is specified by the REPEAT START 
operand. (See Fig.3.22.)

b8 b7 b6 b5 b4 b3 b2 b1
0 1 .  1 -1 ■ o .0

IS “ Number of Repetition
Fig.3.22 REPEAT START

3.9.4 REPEAT END
REPEAT END terminates the character strings to be repeated 

REPEAT END has no operand. (See Fig.3.23.)
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b3 b7 b6 b5 b4 b3 b2 b1
X 0 1 1  i i  0 1J ---'-- 1-- 1--1 I

Fig.3.23 REPEAT END

3.9.5 MOVE
MOVE takes two multi-value operands and a following single­

value operand. (See Fig.3.24.) The first multi-value operand 
specifies the originating point coordinates on the frame as­
signed by ASSIGN FRAME. The second multi-value operand speci­
fies the terminating point coordinates. The specified frame 
moves from the originating point to the terminating point. The 
single-value operand immediately following the second multi­
value operand indicates time period in the unit of one tenth 
second for which the frame moves the originating point to the 
terminating point.

The originating point coordinates represent the lower left 
corner coordinates of ,the frame specified by ASSIGN FRAME with 
respect to the unit screen. The terminating point coordinates 
are specified in the relative coordinates with reference to the 
originating point coordinates. For movement description, the 
unit screen boundary is expanded to -1.0 for both the X direc­
tion and Y direction.

b8 b7 b6 b5 b4 b3 b2 b-j
0 1 1 1 0  1 0» ■

X ±MsB, ± mSr

X Y

X , 1-Sb

Originating Point Coordinates

X ±*Sn * f t1
1 dX 1 dY

X , I-Sb ...... ,Lsb

Terminating Point Coordinates

Time period (unit of 1/10 sec)

Fig.3.24 MOVE
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4. Coding in the transparent mode

4.1 Photographic Data Unit (PDU)
A photographic data unit (PDU) is composed of an opcode with 

a length indicator (LI), followed by zero, one or more operands, 
each of which consists of one or more octets of bit sequences.

The use of all octet patterns is allowed in the operands 
bit sequences, which results in efficient expression of ar­
bitrary data. The PDU format is shown in Fig.4.1.

The opcode consists of a single octet which indicates the 
meaning of photographic data contained in the PDU.

The LI consists of one or more octet. The value of an LI 
is a binary number that represents the total length of operands 
following the LI field in octet. If the decimal expression of 
the second octet is 255, then the next two octets (the third and 
the fourth) indicate the real length. Since the LI simply indi­
cates the data length, it is not shown in the figure of the 
PDU format throughout this section.

OP LI
i

Parameter ! Dataii
11
1U ----

j'- UPLKAND . "i

1 PDU ----------------------------- H
OP: Opcode 
LI: Length Indicator

Fig.4.1 PDU Format

One or more octets of parameters are located at the lead­
ing part of an operand field. Parameters include the drawing 
point coordinates where the photographic data should be displayed, 
and/or the packing format which indicates the way in which photo­
graphic data are arranged. Photographic data expressed on a" 
dot-by-dot basis are contained in the remaining part of the 
operand field.

Here, the dot corresponds to the logical pel or the colour­
ing block in the unit screen. The pel position or the pel coor­
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dinate is defined as one of the four corner positions of the 
logical pel, according to the signs of the width (dxQ) and height 
(dyo) of the logical pel. The colouring block position is de­
fined in the same manner as the pel position provided that the 
word 'logical pel' is replaced by the 'colouring block'.

There are three types of parameter operands: fixed format, 
single-value and multi-value. The length of single-value or 
multi-value parameter operands are determined by the P-DOMAIN 
command.

PDU opcodes are shown in Table 4.1. Blanks in the table 
are reserved for opcodes for dot-by-dot colouring (e.g. PCM,
DPCM and transform coding), audio, telesoftware, etc..

4.2 LINE DOT PATTERN
The LINE DOT PATTERN PDU format is shown in Fig.4.2. Photo­

graphic data express the values of logical pels, Is and Os, which 
should be written along a horizontal line on the pattern plane.

A single-value parameter operand indicates the absolute 
coordinate where the data should be written.

Correspondence between the photographic data and logical pel 
positions in the pattern plane is shown in Fig.4.3.

The first bit PQ is deposited at the leftmost logical pel 
position, next bit Pi to the right next pel position. When the 
next bit is received, the pel position moves to the right by one 
pel's size. If the bit Pn corresponds to the rightmost logical 
pel, the pel position corresponding to the next bit Pn+1 should 
be moved at the leftmost pel position a logical pel height below.

If a bit corresponds to the lower right corner pel position, 
and if there are still remaining bits, they are discarded.

4.3 LINE DOT PATTERN COMPRESSED
This PDU format is shown in Fig.4.4. Photographic data 

express the run length coded patterns of the logical pel values 
which should be written in the same manner as the LINE DOT PAT­
TERN.

The single-value parameter operand indicates the absolute 
coordinate Y where the data is written.

Data compression is achieved by using the Modified Huffman 
(MH) run length coding technique. The coding process begins 
with 0's run, then alternately continues for l's runs and 0's 
runs. The last run in a line is coded as an end of line code 
(EOL) regardless of its run length, since the last run--continues 
to the end of line.

Bit sequence following EOL should be decoded for logical
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Table 4.1 PDU Opcodes

b8 0 0 0 0 0 0
0 0 1 1 1 1 8 ^ 15b6 1 1 0 0 1 1

b5 0 1 0 1 0 1
b3 b2 bl 2 3 4 5 6 7

0 0 0 0 0 LINE DOT PATTERN (como.)
LINE DOT PATTERN

COLOURING BLOCK (comD.)
COLOURINGBLOCK TELE-SOFTWARE

0 0 0 1 1

0 0 1 0 2 FIELDDOTPATTERN
FIELD COLOURING BLOCK (como.)

FIELDCOLOURINGBLOCK
0 0 1 1 3

0 1 0 0 4
FREEFORMATCOLOURINGBLOCK N

0 1 0 1 5
0 1 2 0 6 RESERVED
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9 1
1 0 1 0 10 1
1 0 1 1 11 1
1 1 0 0 12 PHOTODRCS1
1 1 0 1 13 PHOTODRCS2
1 1 1 0 14
1 1 1 1 15
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b8 by b6 b5 b4 b3 b2 bx
Opcode

J I I I I L LSB Y, Origin Point Coordinate

PQ.Pl.P2.P3AP5,P6,P7

P8,P9 ^ q PU P12P13 ,P14,P15

Fig.4.2 LINE DOT PATTERN

OriginPoint

/
Pattern Plane

AXo
-ayJ 1 Logical Pel

po pi P2 P3 IP4 IP5 IP6 IP7 P8 P9 h.0P13
P1 2P 13 P14

Fig.4.3 Correspondence between the Photographic Data and 
Logical Pel Positions in the Pattern Plane
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0 , 0 , 1 , 0 , 0 , o, Q, o 

I B J 1 1 1 i IpSB

J I I I I L

J I I I l » <

Opcode
Y, Origin Point Coordinate

M • H Run Length 
Coded Data

Fig.4.4 LINE DOT PATTERN COMPRESSED

pels one logical pel height below. The coding process starts 
with 0's run and continues in the same manner as the first line 

The MH code table is shown in Tables 4.2 and 4.3. A cod­
ing example is shown in Fig.4.5.

If more data are received after the pixel position reaches 
the lower screen boundary, they are discarded.

4.4 FIELD DOT PATTERN
The FIELD DOT PATTERN PDU format is shown in Fig.4.6. 

Photographic data express the pel values in a rectangular field 
on the pattern plane.

There are two multi-value parameters operands which define 
the rectangular field location and dimensions in which the photo­
graphic data should be deposited.

The first multi-value operand specifies the initial logical 
pel position in absolute coordinates. The width and height (dx, 
dy) are given by the second multi-value operand. The initial 
pel position may be one of four vertices of the field since 
the width and height may be positive or negative.

Correspondence between the data and the logical pels in 
the pattern plane is shown in Fig.4.7. After a bit in the 
photographic data sequence is deposited at the current logical 
pel, the pel position is automatically moved in the x direction 
a distance equal to the width (dxg) of the logical pel. The
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Table 4.2 MH Run Length Code Table (Part 1: 0's run)

Terminating Code Make up Code
0 00001 32 1110
1 0100 64 11011
2 0111 96 111100
3 1010 128 111110
4 1100 160 1111110
5 00100 192 00111110
6 00110 224 00111111
7 01100 256 01010110
8 01101 288 01010111
9 000100 320 01011110
10 000110 352 01011111
11 000111 384 10111110
12 001010 416 10111111
13 001110 448 11111110
14 010100 480 11111111
15 10110
16 11010
17 0000010
18 0000011
19 0001011
20 0010110
21 0010111
22 0011110
23 010110
24 101110
25 0101010
26 0101110
27 00010100
28 1011110
29 00010101
30 1111010 EOL 100-
31 1111011 Reserved OOOOOOxx-—
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Table 4.3 MH Run Length Code Table (Part 2: l's run)

Terminating Code Make Up Code
0 00000100 32 101100
1 01 64 10101010
2 11 96 10101011
3 100 128 10101100
4 0001 160 10101101
5 00100 192 10101110
6 10100 224 10101111
7 001010 256 10110100
8 001100 288 10110101
9 0000100 320 10110110

10 0011111 352 10110111
11 1010100 384 10111100
12 00000101 416 10111101
13 00000110 448 10111110
14 00000111 480 10111111
15 00001010
16 001110
17 00001011
18 00001100
19 00001101
20 00001110 V

21 00001111
22 00101100
23 00101101
24 00101110
25 00101111
26 00110100
27 00110101
28 00110110
29 00110111
30 00111100 EOL 101110
31 00111101 Reserved OOOOOOxx--
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0 1 0 1 0 1 0 1 0
0 10 64 1 32 8 21 30 30 32 0 EOL
T T M T M T T T T M T -

0/1
Run Length 
Make Up/Terminate

Fig.4.5 A Coding Example of LINE DOT PATTERN COMPRESSED

Opcode
^8 ^7 ^6 ^5 ^4 ^3 ^2
0 0 1 1 0 0 1 01 1 1

1 "SB. *  "SB. ,
xi Y I1

I I  t u ^Sb1 1 1 u

*"SE .
dX1 « 1

_ . Lsb . . LSb

P0 Pi P2 P3 P4 P5 P6 P7

P8 P9 P10P11 P^PnPuPlS

x, y
Origin Point Coordinates

dX, dYField Dimensions

Fig.4.6 FIELD DOT PATTERN
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(X, Y)
V dx
1 1
1 p0 Pi P2 P3 P16P17^8^91

-dy p5 P6 P7 P20
p8 p9*10Pll

1 P12Pl3Pl4P j '
dx,

- * ° n  Logical Pel
Fig.4.7 Correspondence between the Photographic Data and 

Logical Pel Positions

next bit is deposited at this position. If the field dimension 
dx is positive, position moves to the right and if dx is nega­
tive, position moves to the left.

If the pel position reaches or exceeds a vertical side in 
the field, x coordinate of the pel is moved to the other side 
of the field and the y coordinate is moved by the height (dyo)
of the logical pel. If the field dimension dy is positive, the
pel position moves up, and if dy is negative, the position 
moves down.

If the pel position reaches or exceeds a horizontal side 
of the rectangle, and if there are still remaining bits, they 
should be interpreted as if there proceeds the same opcode with
field parameter operands (X + dx, Y), (dx, dy).

4.5 COLOURING BLOCK
The COLOURING BLOCK PDU format is shown in Fig.4.8. Photo­

graphic data express the colour and attributes of the colouring 
blocks in a horizontal line on the FG, BG and display attribute 
planes.

The first fixed format parameter operand indicates the col­
our and attribute flags. If the flag of the FG colour, BG col­
our or display attribute is '1', the PDU contains the corres­
ponding data.

The second parameter, a single-value operand, indicates 
the absolute coordinate Y where the attribute data decoding is 
initiated.
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b8 b7 b6 b5 b4 b3 b2 b^
0 1 0 1 0 0 0 0   :__!__I__ i__:__:__t_ Opcode

FG BG DA Existence FG, BG, DA (Display Attribute)

J 1 I I L j-SB| Y, Origin Point Coordinate

FG Colour FG Colour

FG Colour FG Colour

FG Colour FG Colour

FG Colour

BG Colour BG Colour

BG Colour BG Colour
BG Colour

Attribute Attribute

Attribute Attribute J
Display Attribute

FG Colour FG Colour FG Colour

Fig.4.8 COLOURING BLOCK
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Photographic data are composed of three successive groupes 
of bit codes which represent FG data, BG data and display at­
tributes. A four-bit for FG data or BG data is an entry ad­
dress of the LUT. Four-bit display attributes are used for 
flashing-controls, and their meaning is shown in Table 4.4 
When the first operand indicates all flags are Is, FG colour 
data for the 1st line come first, BG colour data for the same 
line come next and then display attribute data for the same line 
follow. If there remain more data, they are interpreted as the 
data for colouring blocks in a line which is one colouring block 
height below. The remaining data are interpreted in the same 
manner as the first line.

Table 4.4 Display Attribute Code

Code Flashing Phase Pattern

0000 ON 2 . n _ B̂
0001 ON 3 L T
0010 ON 3 L T L

/
0011 ON 3 L T
0100 ON 3 n _
0101 ON 3 n r
0110 ON 3 m .
0111 ON 2 l r
1111 OFF ----

\
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Any data boundary in operand bytes (between FG colour data 
and BG colour data, between BG colour and display attributes, 
and between a line and a line below) keeps byte boundary, i.e. 
if last data occupy only a portion of a byte, remaining bits in 
the byte are stuffed with 0 bits.

If operand data overrun the lowest block boundary, they are 
ignored.

4.6 COLOURING BLOCK COMPRESSED
The COLOURING BLOCK COMPRESSED PDU format is shown in Fig. 

4.9. Photographic data express the colour and attribute of the 
colouring blocks in a horizontal line in the FG, BG and display 
attribute planes.

The first fixed format parameter operand indicates the at­
tribute flags. If the flag of the FG colour, BG colour or dis­
play attribute is '1', the PDU contains the corresponding data.

The second parameter, a single-value operand, indicates the 
absolute coordinate Y where the attribute data decoding is ini­
tiated .

Photographic data are composed of attribute-run code pairs.
In an attribute-run pair, four bits are assigned for both 

attribute and run. A four-bit for FG or BG planes is an entry 
address of the LUT. Four-bit attributes for display attribute 
planes are used for flashing controls,' and their meaning is 
shown in Table 4.4. The four-bit run length code table is 
shown in Table 4.5. The last run in a horizontal line is coded 
as ECL (End of Colouring Line) regardless of its length.

If the flags of the fixed format operand are all Is, FG 
colour-run pairs for the first line come first, BG colour-run 
paris for the same line come next and display attribute-run 
pairs for the same line follow. If there remain more data, they 
are interpreted as the data for colouring blocks in a line a 
colouring block height below. The remaining data are inter­
preted in the same manner as the first line.

If there is flag ‘0* in the fixed format operand, the data 
corresponding to it is omitted from the expression.

A coding example is shown in Fig.4.10.

4.7 FIELD COLOURING BLOCK
The PDU format is shown in Fig.4.11. Photographic data 

express colours and display attributes of the colouring blocks 
in a field on the FG, BG and display* attribute planes.

The first operand (fixed format) indicates the attribute 
flag in the same manner as the COLOURING BLOCK command. The 
second and the third are multi-value operands, which specify the

v
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0 , 1 , 0 . 0 , 0 , 0 , 0 , 0 Opcode

F6 BG DA J I ! I
Existence FG, BG, DA (Display Attribute)

MSB LSB___j i i i i i i___ Y, Origin Point Coordinate

FG Colour Run Length

FG Colour Run Length
ECL

FG Colour

FG Colour

BG Colour Run Length

ECL
BG Colour oooo

BG Colour

Attribute Run Length

ECL
o . o . o . o

Display Attribute

FG Colour Run Length FG Colour

Fig.4.9 COLOURING BLOCK COMPRESSED
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Table 4.5 4-bit Run Length Code

Run Length. Code Run Length Code
1 0001 9 1001
2 0010 10 1010 '

3 0011 11 1011
i* 0100 12 1100
5 0101 13 1101
6 0110 m 1110
7 0111 15 1111
8 1000 ECL 0000
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f RD BK GR RIRD BL wh
2 • 17 5 10

First. RI1Line

Flashing Off (Default Value)
Next . CNLine

•

10
(

—  FG Colour
—  Length
—  BG Colour
—  Length
—  Display Attribute—  Length
FG Colour Length

1 1 0
RD 0 0 1 0 2
BK 1 1 1 1 15
BK 0 0 1 0 2
GR 0 1 1 0 5
RIRD 0 1 0 0 i*
BL 1 0 1 0 10
WH 0 0 0 0 ECL
RIWH 0 0 0 0 ECL
CN 1 0 1 0 10

FG/BG

FG Colour

1
BG Colour 
FG Colour

Fig.4.10 A Coding Example of COLOURING BLOCK COMPRESSED
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b8 b7 b6 b5 b4 b3 b2 b-,
0 1 0 1 0  0 1 0 Opcode

FG BG DA * Existence FG. BG. DA (Display Attribute)
* ”SB, ± MsR

' X

■LSb1 . . LSb

X. Y. Origin Point

dX. dY Field Dimensions

FG Colour

BG Colour

Display Attribute

FG Colour FG Colour H  FG Colour

*: Reserved

Fig.A.11 FIELD COLOURING BLOCK
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location and the dimensions of a rectangular field to which at­
tribute data should be deposited. The initial colouring block 
position is specified in absolute coordinates by the first multi­
value operand, and the width and height (dx, dy) are given by 
the second multi-value operand. The initial colouring block 
position may be one of four vertices of the field, since the 
width and height may be positive or negative.

Photographic data are composed of successive three-four bit 
codes which represent FG data, BG data and display attributes.
A four-bit for FG data or BG data is an entry address of the LUT. 
Four-bit display attributes are used for flashing controls, and 
their meaning is shown in Table 4.4.

When the first operand indicates all flags are Is, FG colour 
data for the field come first, BG colour data for the same field 
come next and display attribute data for the same field follow.

When the width (dx) of a field is positive, the drawing
position moves to the right next pixel position after data is de­
posited to a pixel. When dx is negative, the drawing position 
moves to the left.

When the height (dy) of a field is positive, the drawing 
position moves to the upper next line, after an entire line
within a field is filled. When dy is negative, the drawing posi­
tion moves to the lower next line. If data overrun the defined 
field, following data are filled into the field whose parameters 
are (X + dx, Y) and (dx, dy).

If the field exceeds the block colouring plane boundary, the 
remaining data are discarded.

Operand data should keep byte boundary in the operand field.

4.8 FIELD COLOURING BLOCK COMPRESSED
The PDU format is shown in Fig.4.12. Photographic data ex­

press colours and attributes of the colouring blocks in a field 
on the FG, BG and display attribute planes.

The first operand (fixed format) indicates the attribute 
flag in the same manner as the COLOURING BLOCK.

The second and the third are multi-value operands, which 
specify a rectangular field location and dimensions of the 
colouring blocks to which attribute data should be deposited.
The initial colouring block position is specified in absolute 
coordinates by the first multi-value operand, and the width and 
height (dx, dy) are given by the second multi-value operand.
The initial colouring block position may be one of four vertices 
of the field, since the width and height may be positive or 
negative.

Photographic data following the parameters are composed of 
attribute-run code pairs, the number of bits of each part is 
eight (4 bits-4 bits pair), in the same manner as the COLOURING
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cr CD b 7 b 6 b 5 b 4 b 3 b 2 b 1
0

.
1 0 0 0 0 1 0

FG BG DA •

± MSb. I * h S r

J  >M b M b

Opcode
Existence FG, BG, DA (Display Attribute)

X, Y, Origin Point

± " S bl L
dX dY

LSB «. » »M b

dX, dY Field Dimensions

FG Colour Run Length
ECL

FG Colour 0 0 0 0» » *

FG Colour

BG Colour Run Length
ECL

BG Colour 0 0 0 0
BG Colour

Attribute Run Length
ECL

Attribute

FG Colour Run Length

Display Attribute

- FG Colour 

►: Reserved

Fig. A.12 FIELD COLOUR I f-'G BLOCK COMPRESSED
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BLOCK COMPRESSED. The last run in the defined field is coded 
as ECL.

The colouring block position is automatically moved in the 
X direction a distance equal to- the width- (die0) of the colour­
ing block. If the field dimension dx is positive, position 
moves to the right and if dx is negative, position moves to the 
left.

If the block position reaches or exceeds a vertical side of 
the field, x coordinate of the colouring block is moved to the 
other side of the field and the y coordinate is moved by the 
height (dy) of the colouring block. If the field dimension dy 
is negative, the block position moves down.

If the colouring block position reaches or exceeds a hori­
zontal side of the field, and if there are remaining photographic 
data, they should be interpreted as if there proceeds the same 
opcode with field parameter operands (x + dx, y), (dx, dy).

4.9 FREE FORMAT COLOURING BLOCK
The PDU format is shown in Fig.4.13. Photographic data is 

expressed in the same manner as in the FIELD COLOURING BLOCK COM­
PRESSED, except the bit assignment of an attribute-run code part.

The first fixed format parameter operand indicates the con­
tent of photographic data, FG, BG, DA code length and run 
length expression. The bits and their meanings'are shown'in 
Table 4.6.

The run length code specified by the first parameter operand 
is shown in Table 4.7.

4.10 PHOTO DRCS 1 and PHOTO DRCS 2
These PDU formats are shown in Fig.4.14. Photographic data 

express the pixel pattern of the character to be defined. The 
operand is 3 bytes fixed format. The first fixed format para­
meter operand indicates the number of pixels in a character block 
for both horizontal and vertical directions. The codes are as 
follows:

7/3: 16 x 24 pixels (Normal size)
7/8: 8 x 24 pixels (Medium size)
7/1: 8 x 12 pixels (Small size)
The second byte is fixed to 4/1 for DRCS 1, or it repre­

sents first byte code for DRCS 2. The third byte is DRCS code 
for DRCS 1 or second byte code for DRCS 2.
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0 1 0 0 0 1 0 0 t___i__ i___t t > » Opcode

± m sb
f »

X
1

Y 1
11

. . lSbI . . lSb

Run LengthFG, B6, DA Code Length Existence FG, BG„ DA (Display
Attribute)

X, YOrigin Point Coordinates

± MsB
( J -l f

dX dY 1
i

. . ,LsB . . ^ B

dX, dYField Dimensions

FG Colour Run -

Length FG Colour —
ECL

---- 0 0 0 0 0
— i— _i— i— i—

FG Colour

BG Colour

Display Attribute

FG Colour

Fig.4.13 FREE FORMAT COLOURING BLOCK
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Table 4.6 Fixed Format Byte Interpretation of 
FREE FORMAT COLOURING BLOCK

b8 b7 b6 Data Contents
0 0 1 DA (Display Attributes)
0 1 0 BG
0 1 1 BG and DA
1 0 0 FG
1 0 1 FG and DA
1 1 0 FG and BG
1 1 1 FG, BG and DA

b5 bA b3 FG/BG/DA Code Length in Bits
0 0 0 3
0 0 1 14

0 1 0 5

0 1 1 6
1 0 0 7
1 0 1 8
1 1 0 9
1 1 1 10

b2 bl Run Length Code's Length in
0 0 5
0 1 6
1 0 7
1 1 8
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Table 4.7 Run Length Code for FREE FORMAT 
COLOURING BLOCK

Code Run Length
00-------00 ECL
00-- - - - 01 1
00-- - - - 10 2
00------- 11 3

0, o . 1 . 0 . 1 ,  i-, 0 , 0 Opcode

Size

o . i o o o o o i  a/i— I I 1__ 1 I t 1

t » t 1 t I I DRCS Code

P0,Pl,P2tP3,P4,P5,P6,P7

P8 ,P9 P10.P11,P12,PL3,P14IP1!
Pixel Pattern

Fig.4.14(1) PHOTO DRCS 1
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b8 b7 b6 b5 b4 b3 b2 bx
Opcode

Size

DRCS Code

Pixel Pattern

Fig.4.14(2) PHOTO DRCS 2
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4.ll Telesoftware
The telesoftware PDU format is shown in Fig.4.15.
The data part is the telesoftware data in itself.
The first fixed format parameter operand shows the tele­

software PDU types explained in Table 4 .8 .
Usually, the length of telesoftware data is longer than that 

of picture data.
The effect of transmission bit error on telesoftware data is 

severe than that on pigture data.
It is danger to transmit the telesoftware data in one PDU, 

so the telesoftware data is separated to several PDUs.
The second fixed format parameter operand shows the length 

of the separated telesoftware data.

b8 b7 b6 b5 b4 b3b2 b^
0 1 1 0 0 0 0 0

l i l t  ! j I----------

Opcode 

Telesoftware PDU Type

Length indicator

Telesoftware Data

Fig.4.15 Telesoftware PDU

Table 4.3 Telesoftware PDU Type

b8 b7 b6 bs b4 b3 b2 bl

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1

1 1 1 1 1 1 1 1
0 0 0 0 0 0 1 0

1 1 1 1 1 1 1 0

First PDU of the telesoft­ware data 
Intermediate PDU of the telesoftware data 
Last PDU of the telesoft­ware data

Reserved
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5. Coding in the musical mode

5.1 General
Musical note data is conveyed in the musical mode. Al­

though data is character coded in the musical mode, this stand­
ard specifies the mode apart from the character code mode, since 
information contents are different from others. A C-set and a 
G-set different from the character code mode are set upon invoca­
tion of the musical mode.

Fig.-5.1 illustrates the table setting in the musical mode.

Tone set g s f o j

(_ J
✓ nudit^  controlMusic

Cl

JL_

Fig.5.1 Table Setting in the Musical Mode
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5.2 Musical tone set
The musical tone set is a two-bytes code set which represents 

pitch and duration of a musical tone. The musical tone set is 
shown in Table 5.1.

The first byte of a code specifies the tone pitch, defining 
eighty-eight pitches from AO up to C8.

The frequency of pitch A4 is determined as 440 Hz: The fre­
quency of each pitch is expressed as

f (I) s 440 x 2 (I “ 81>/12 Hz
where I is the decimal expression of the first byte.

IP (Indefined Pitch) (in case the first byte is 7/15) is 
used for a rhythm part, which has a fixed pitch.

RST (in case the first byte is 2/0) is used to cause a rest. 
The second byte determines the duration of a sound whose pitch 
is specified by the first byte. Sound duration is expressed with 
a number of Tu: Tu is a unit length of duration. The value of Tu 
is transmitted prior to tone codes via SMC (See 5.3.1.1.).

5.3 Musical control set
Twelve control codes are used for controlling sound genera­

tion. The musical control set is shown in Table 5.2.
5.3.1 Start and end of music codes
5.3.1.1 SMC (Start of music codes)

SMC denotes a start of music code sequence. It has two 
parameters. The first parameter represents coding scheme iden­
tification. The following coding scheme is the default: The 
identification number is 3/0. Other numbers are reserved for 
future standardization.

The second parameter Tu represents the unit length of sound 
duration in milli-seconds. (The expression of numeric parameter 
is described in 5.3.7)

SMC 3/0 3/11 3/N 3/11T . ~ E - unit length Tu
— identification

5. 3.1.2 EMC (End of music codes)
EMC denotes the end of music codes sequence.



Table 5.1(1) Musical Tone Set (Pitch)

10 1 1 12 1 3 14 15

b7 0 0 1 1 1 1

b6 1 1 0 0 1 1

b5 0 1 0 1 0 1

b4 b3 b2 •bi 2 3 4 5 6 7
0 0 0 0 0 RST c2 E3 r#G4 c6 e7
0 0 0 1 1 ^0 C#  _ >2 a 4 C# f7
0 0 1 0 2 A *Ho F#3 ffi4 d 6 f7
0 0 1 1 3 B0 D f G3 B4 Df 67
0 1 0 0 4 Ci e 2 r#3 G5 Gf
0 1 0 1 5 f 2 ^3 l5 f 6 a 7
0 1 1 0 5 Di F#2 A f C5 F f A f
0 1 1 1 7 D? G2 b3 d | G6 b7
1 0 0 0 8 Ei

r#
2 C4 f5 Gf c8

1 0 0 1 9 Fi a 2 c# F5 A6
1 0 1 0 1 0 * Af b 4 F f Af
1 0 1 1 1 1 G1 b2 Bf G5 b6
1 1 0 0 12 G? C3 e 4 r #G5 G7
1 1 0 1 13 Ai c#3 A5 c f
1 1 1 0 m A? h F#r4 A f d 7
1 1 1 1 15 Bi o f G4 b 5 D f IP
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Table 5.1(2) Musical Tone Set (Duration)

10 11 12 13 14 15
b7 0 0 1 1 1 1
b6 1 1 0 0 1 1
b5 0 1 0 1 0 1

b4 b3 *2 b1 2 3 4 5 6 7
0 0 0 0 0 64Tu 16Tu 32Tu 48Tu
0 0 0 1 1 lTu 17Tu 33Tu 49Tu
0 0 1 0 2 2Tu 18Tu 34Tu 50Tu
0 0 1 1 3 3Tu 19Tu 35Tu 51Tu
0 1 0 0 4 4Tu 20Tu 36Tu 52Tu
0 1 0 1 5 5Tu 21Tu 37Tu 53TU
0 1 1 0 5 6Tu 22Tu 38Tu 54TU
0 1 1 1 7 7Tu 23Tu 39Tu. 55Tu
1 0 0 0 8 Reserved 8Tu 24Tu 40Tu •56Tu
1 0 0 1 9 9Tu 25Tu 41TU 57Tu
1 0 1 0 10 lOTu 25Tu 42Tu 58Tu
1 0 1 1 11 llTu 27Tu 43TU 59Tu
1 1 0 0 12 12Tu 28Tu 44Tu 50Tu
1 1 0 1 13 13Tu 29Tu 45Tu 61Tu
1 1 1 0 14 14Tu 30Tu 46Tu 62Tu
1 1 1 1 15 15Tu 31Tu 47Tu 53Tu

Tu: Time unit
Note: Columns 2 to 3 are reserved for future extension.
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Table 5.2 Musical Control Set

b 8 1 1
b 7 0 0
b 6 0 0
b 5 0 1

8 9
b 7 1 1
b 6 0 0
b 5 0 1

4 5
b 4 b 3 b 2 bi 4/8 5/9
0 0 0 0 0 SMC SLV
0 0 0 1 1 SMP
0 0 1 0 2 SRP
0 0 1 1 3
0 1 0 0 4 EMC
0 1 . 0 1 5 EPT
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8 LBL LRT
1 0 0 1 9 JMP
1 0 1 0 10 RPT
1 0 1 1 11 BRA
1 1 0 0 12 CTM
1 1 0 1 13
1 1 1 0 1 4

1 1 1 1 15
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5.3.2 Start and end of a part
Each part's information is defined consecutively on a part 

by part basis. Each definition sequence is separated by the 
start of part code (SMP or SRP) and the end of part code (EOP).
5.3.2.1 SMP (Start of melody part)

SMP denotes the start of a melody part and specify the 
timbre played in this melody part. The timbre is defined by 
the parameter of SMP shown in Table 5.3.

SMP 3/P 3/11T7Ltimbre
Table 5.3 Timbre in Melody Part

TIMBRE
(INSTRUMENT) CODE

Violin 3/1 3/0
Guitar 3/1 3/1

(Harpsichord)
Piano 3/1 3/2
Flute 3/2 3/0
Clarinet 3/2 3/1
Oboe 3/2 3/2
Trumpet 3/2 3/3
Organ 3/3 3/0
Vibraphone 3/4 3/0

I



5.3.2.2 SRP (Start of rythm part)
SRP denotes the start of a rhythm or percussive part and 

specify the timbre played in this rhythm part. The timbre is 
defined by the parameter of SRP shown in Table 5.4.

SRP 3/P 3/11
^timbre

Table 5.4 Timbre in Rythm Part

TIMBRE
(INSTRUMENT) CODE
Snare drum 3/1 3/0
Bass drum 3/1 3/1
Tom-tom 3/2 3/0
Suspended cymbal 3/3 3/0

(Top cymbal)
High-hat cymbals 3/3 3/1

5.3.2.3 EPT (End of part)
EPT denotes the end of a melody part or a rhytnm part.

5.3.3 Repeat and Jump
The following four codes are used to express repeat or 

jumps. They are followed by one or two numeric parameters, M 
and/or N .

M indicates a number of repeat or passing time. N does a 
label number such as a start point of repetition or a destina­
tion for a jump.
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5.3.3.1 LBL (Label)
Followed by the parameter N, LBL defines a label as the 

start point of a destination.
LBL 3/N 3/11
—  TLlabel

5.3.3.2 JMP (Jump)
JMP causes jump to the part labeled with the parameter N.

JMP 3/N 3/11
^destination (label)

5.3.3.3 RPT (Repeat)
Followed by two parameters M and N, RPT denotes passing 

after repeating M times. The start point of repetition is indi­
cated by the second parameter N.

RPT 3/M 3/11 3/N 3/11"T T"•-start point (label)
-number of repeat time

5.3.3.4 BRA (Branch)
Followed by two parameters M and N, BRA denotes a jump to 

label N just after the Mth passing.
BRA 3/M 3/11 3/N 3/11

I— destination (label)
— number of passing time

5.3.4 SLV (Sound level)
The sound level (intensity) is denoted by SLV, followed by 

a parameter shown in Table 5.5. The sound intensity is speci­
fied in eight levels, from level 1 to level 8.

Level 1 indicates the minimum intensity and level 8 the 
maximum.

The sound level differences between adjacent levels is about
3 dB.

SLV 3/L 3/11
t—  level
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Table 5.5 Sound Level

LEVEL CODE
1 3/1
2 3/2
3 3/3
i* 3/4
5 3/5
6 3/6
7 3/7
8 3/8

Level 1: lowest 
Level 8: highest 
Level 4: default

5.3.5 CTM (Change of timbre)
The change of timbre in a part is denoted by CTM, followed 

by a parameter shown in Table 5.3.
CTM 3/P 3/11

~ r timbre
5.3.6 LRT (Long rest and tone)

LRT is a code for denoting a long tone or a long rest, 
causing the duration of the next defined tone to be multiplied 
by N.

LRT 3/N 3/11
^ multiplier
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. 5.3.7 Numeric parameter
Numeric parameters following a music control code are ex­

pressed in binary coded decimals. Characters 3/0 through 3/9 
are used to indicate a value and 3/11 is used as a decimal 
delimiter.

For example, the sequence
3/1, 3/2, 3/3, 3/11, 3/4, 3/5, 3/6, 3/11

is interpreted as
N^ = 123 (Decimal) 

and N2 = 456 (Decimal).
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6. Default conditions
The default conditions of the table setting, the display 

attribute, etc. are shown below:
Items

Command mode 
Graphic Sets 

GO 
Gl 
G2 
G3

In-use table 
GL 
GR

(In 7 bit environment 
Single-value operand 
Length
Multi-value operand
Logical pel sizes
Colouring block sizes
Character block sizes
Foreground colour
Background colour
LUT contents
Raster colour
Header Raster colour
Curso display
Flashing
Conceal
Lining
Protect
Scroll
Blinking
Character size
Text rotation
Character path
Inter-character spacing
Inter-row spacing
Move parameter
Cursor Style
Cursor position
Drawing point
Line texture
Fill pattern
Highlight
Active area

Default condition
Character code mode
Japanese-Kanji set 
Primary set
Display control command set 
DRCS 1
GO
G2
GO)
1 byte
3 bytes (Character code mode)
2 bytes (Transparent mode) 
(1/256, -1/256)
(4/256, -4/256)
(16/256, 24/256)
White (7th colour) 
Transparent (8th colour)
As specified in Table 3.5
Reduced intensity blue
Reduced intensity blue
Off
Off
Off
Off
Off
Off
Off
Normal
0 deg.
To the right
1 
1
Move independently 
Underscore 
Home position 
(0, 0)
Solid
Solid
Off
The defined display area

(
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Frame index 
Overwriting mode 
Macros
DRCS 1 and 2

10
Replace
Null
Null
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Appendix 1 Service Reference Model (SRM)
The Service Reference Model defines the recommended features 

that should be implemented in an ordinary terminal. These sets 
of requirements also represent the maximum functionalities that 
the information provider should assume when encoding text and 
pictorial information. The SRM is intended to give measure for 
the implementation of a terminal or for page creation, however, 
it is by no means obligatory.
Functions Requirement
1. Code extension sequence All code extension sequences

defined in this standard should 
be executed.

2. CO control set The set should be executed as
described in this standard.

3. Cl control set The set should be executed as 
described in this standard, 
except that flashing process may 
be limited to two phase operation. 
The ON interval and the OFF 
interval are about 0.5 second each.

The graphic character 
repertoire

Mosaic sets

6. DRCSs

All characters of the primary 
set, the Japanese-Kanji set and the 
Katakana set should be presented.
All mosaics of the Mosaic 1 set 
and the Mosaic 2 set should be 
presented.
Both the DRCS 1 set and the DRCS 
2 set should be definable. The 
number of simultaneously definable 
characters is subject to memory 
limitation.

7. Macro set

8. Memory requirements

The number of macros definable 
should be 96, subject to memory 
limitation.
The terminal should provide mini­
mum 2 K bytes memory shared for 
both DRCS and Macros.

(
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9. Display control command 
set

10. Photographic commands

11. Physical display 
parameters

Following commands should be 
implemented as specified in this 
standard.
P-RESET 
P-DOMAIN 
LOGICAL PEL 
DISPLAY MODE 
RASTER
HEADER RASTER
Following commands should be im­
plemented as specified in this 
standard.
LINE DOT PATTERN 
LINE DOT PATTERN COMPRESSED 
FIELD DOT PATTERN 
COLOURING BLOCK 
COLOURING BLOCK COMPRESSED 
FIELD COLOURING BLOCK 
PHOTO DRCS 1 
PHOTO DRCS 2
Resolution should be 248 pixels 
horizontal by 204 pixels vertical 
including 'Header area'.



Appendix 2 Operation of CS and NSR
Both CS and NSR reestablish following attributes.
Graphic set table setting 
Domain
Logical pel sizes
Colouring block sizes
Foreground colour
Background colour
Cursor display
Flashing
Conceal
Lining
Protect
Scroll
Character block sizes 
Text display attributes 
Character size 
Drawing point 
Line texture 
Fill pattern 
Highlight 
Frame index 
Overwriting mode
Following attributes are set to default states only by CS.
Raster colour 
Header raster colour
Cursor position (NSR sets the cursor position according to 
its parameters)
LUT contents 
Blink process 
Active area 
Raster memory contents 
DRCS definition 
MACRO definition
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