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2.0 Hardware Specification

2.1 RS232 Port Specification

The RS232 Port Hardware utilised in the Character Generator is based upon a standard serial controller – the 16550 UART. This is the same serial controller found in most modern PCs and compatibles. This controller is configured upon reset for 57600 (or specified) Baud, No Parity, 8 Bits, 1 Stop Bit. The Character Generator also utilises Hardware Flow control. The serial cable utilised must have the additional flow control lines available. Only the baud rate may be changed – No Parity, 8 bits, 1 Stop Bit is not configurable.

There are two methods of communications with the Character Generator. The first method is direct serial connection, utilising a Null Modem cable for direct communications. The second method is through a Modem, utilising a standard modem cable and a connected modem.

2.2 Supported Baud Rates

The Character Generator supports the following software controlled baud rate settings:

· 300
baud

(#0)

· 1200
baud

(#1)

· 2400
baud

(#2)

· 4800
baud

(#3)

· 9600
baud

(#4)

· 19200
baud

(#5)

· 38400
baud

(#6)

· 57600
baud
*default*
(#7)

Other baud rates are not supported, and the Character Generator will ignore any information received. Since the baud rate is set and controlled via software, upon full initialisation (Memory Cleared due to Memory Expiry or selected), the Character Generator will reset to the default “57600 baud” rate. This rate can then be changed through software control to be any of the listed rates. This rate is then maintained for all future connections, unless the memory protection expires.

The default rate of 57600 should be adequate for all modem and direct serial communications from a PC. All modern modems will automatically sense the baud rate, and automatically adjust their settings to match those of the Character Generator.

2.3 RS232 Port Initialisation

Upon reset the Character Generator assumes that it has a modem connected and attempts to configure the modem. During this configuration process, Hardware Flow control is disregarded. This permits the configuration string to be sent, whether there is a modem connected or not. If there is no modem present, the configuration information is lost (ignored). After initialisation, any modem response code is ignored, and the serial port is reset, and configured for Hardware Flow control.

While using a different baud rate for communication over a modem connection is supported, it is not recommended. Upon reset the Character Generator sends out a default Hayes compatible modem initialisation string: “ATE0L1M1Q1S0=1”. The modem will automatically detect the baud rate with which the Character Generator is communicating, and continue to use this default baud rate. The initialisation string turns off all response codes from the modem, and configures the modem into a quieter connection mode, as well as placing the modem into Auto-receive / Auto-Answer mode. Since the Character Generator attempts to treat a modem and a serial connection identically, response codes would interfere with the communications protocol. Since the configuration string is sent upon reset, the modem must be powered on and ready before the Character Generator. NOTE: The modem initialisation string is only sent after a 4 (four) second delay during Character Generator initialisation. This should be adequate time for most modern modems to initialise before the Character Generator attempts to configure it if both are placed on the same power outlet.

3.0 Software Specification

3.1 Character Generator Mode

There are two modes of operation for the Character Generator: Editing Mode and Display Mode. During Editing Mode all commands send over the RS-232 port are effectively ignored. A busy return code is sent which indicates that the Character Generator is currently being edited. The reason this is done is to prevent a remote update of a page or pages, or other content, which the user is currently entering.

Display Mode is specified by having the [ALPHA / LOCK] key locked in the “down” position. During Display Mode all commands are accepted and processed immediately. When a command is received, the Character Generator immediately takes itself “off-line” by turning off the Output display, leaving only the Monitor display active. The monitor screen also changes to reflect that the Character Generator is being accessed remotely. A user at the Character Generator may abort the remote connection by changing from Display Mode to Editing Mode, cancelling the connection, however this is not recommended practice. The remote end will no longer receive correct responses and the Character Generator will always respond busy.

For a remote installation where the Character Generator is primarily controlled through the RS-232 port (via modem or direct link), the [ALPHA / LOCK] key will be left permanently down, leaving the Character Generator permanently in Display Mode.

3.2 Command Specification

The commands which are available through the RS-232 Port to control the Character Generator are listed in the table following. Any other commands will not be recognised and will return an error response. All commands are sent using standard ASCII (not the special character set), however the data which the commands require is not ASCII. All commands are prefixed with an ASCII “*” (asterix) to signal the start.

	COMMAND
	FUNCTION

	*CGR
	Character Generator Wake up command

	*BD#
	Set the communications Baud Rate (# = Rate Identifier: 0 – 7)

	*RST
	Reset the memory contents of the Character Generator

	*P#@
	Send Text data for a Page (# = Page Number, @ = Page Colour & Mode)

	*GP#
	Retrieve Text data for a Page

	*SQ#
	Set Page Sequence Page Numbers (# = Number of Pages in sequence)

	*GSQ
	Retrieve Page Sequence Page Numbers

	*TM#
	Set Page Sequence Page Timing (# = Number of Pages in sequence)

	*GTM
	Retrieve Page Sequence Page Timing

	*AP#
	Set Crawl Line Page Number (# = Page Number)

	*GAP
	Retrieve Crawl Line Page Number

	*DMP
	Dump entire contents of Character Generator Memory

	*END
	End communications with Character Generator and return to Display Mode


3.3 Response Specification

The responses to commands through the RS-232 Port from the Character Generator are:

	COMMAND
	FUNCTION

	*RDY
	Character Generator is Ready to accept RS-232 commands

	*BSY
	Character Generator is Busy and can not accept RS-232 commands

	*ERR
	Command requested was not recognised

	*OK!
	Command completed successfully

	*DTA
	Command executed requires data or is sending data to complete

	*NSQ
	No page sequence was defined – can not return to Display Mode

	*BYE
	Operations completed successfully – returning to Display Mode


3.4 Character Generator Command Timeout

If a command has been processed, or the Character Generator was instructed to Wake-up, the Character Generator will wait for further commands on the RS-232 Port. If there are no commands received within 10 seconds of the previous command, the Character Generator will automatically attempt to return to Display Mode. This implies that the maximum time between commands can never exceed 10 seconds, otherwise the remote end will receive errors, or encounter protocol problems and must resynchronise to the Character Generator. If there is no Page Sequence defined (nothing to display) when the Character Generator returns to Display Mode, then the Character Generator will indicate this issue on the Monitor display, but will leave the Output display disabled. This can be used to “turn-off” the remote display if desired.

3.5 Character Generator Control Software  
Remote control software exists for the Character Generator. This software provides a complete copy of the Character Generator, including display, keyboard mappings, and full functionality. It also provides full integration with Windows 95/98/ME/NT4/2000 for information Cut, Copy and Paste. It can communicate with a remote Character Generator using a Direct Serial connection, or can connect through any available modem.

The software works in an “off-line” mode, where the user edits the pages until they are ready to be transmitted. The remote pages can also be retrieved for editing, acquiring the current information which is being displayed by the remote Character Generator. Both the Receive and Transmit operations are under user control. Once connected (Direct Serial, or Modem has dialled and connected), the software sends or retrieves the information required, and then disconnects. This keeps connection time to a minimum.

The software permits paste of information from any other Windows application (text only), and permits automatic formatting of the information. Multiple Character Generator files, containing all of the information may be maintained on the PC. The last file is automatically loaded on program startup, which effectively makes transparent the communications link.

4.0 Character Generator Character Set Specification

4.1 Character Set Specification

The character set which is utilised by the Character Generator is not the ANSI ASCII standard character set. This is due to the number of international characters that were added to the standard keyboard through the use of the function [FCTN] key. NOTE: The table below is split into three columns. The first column is the Character Generator keyboard map with no modifier keys applied. The second column is the keyboard map with the Shift [SHFT] key held, while the third column is the keyboard map with the Function [FCTN] key held. Additionally the standard ASCII control characters were not required, and as a result the character set used by the Character Generator is as described in the table below. This character mapping is a simple one-to-one operation. The upper bit (HEX 80) is used to signal that the character is underlined.

	HEX
	DEC
	CHAR
	
	HEX
	DEC
	CHAR
	
	HEX
	DEC
	CHAR

	00
	0
	0
	
	2A
	42
	)
	
	54
	84
	ç

	01
	1
	1
	
	2B
	43
	!
	
	55
	85
	é

	02
	2
	2
	
	2C
	44
	@
	
	56
	86
	ê

	03
	3
	3
	
	2D
	45
	#
	
	57
	87
	è

	04
	4
	4
	
	2E
	46
	$
	
	58
	88
	á

	05
	5
	5
	
	2F
	47
	%
	
	59
	89
	â

	06
	6
	6
	
	30
	48
	^
	
	5A
	90
	à

	07
	7
	7
	
	31
	49
	&
	
	5B
	91
	ó

	08
	8
	8
	
	32
	50
	*
	
	5C
	92
	ô

	09
	9
	9
	
	33
	51
	(
	
	5D
	93
	ò

	0A
	10
	a
	
	34
	52
	A
	
	5E
	94
	¦

	0B
	11
	b
	
	35
	53
	B
	
	5F
	95
	¿

	0C
	12
	c
	
	36
	54
	C
	
	60
	96
	‘

	0D
	13
	d
	
	37
	55
	D
	
	61
	97
	(

	0E
	14
	e
	
	38
	56
	E
	
	62
	98
	(

	0F
	15
	f
	
	39
	57
	F
	
	63
	99
	{

	10
	16
	g
	
	3A
	58
	G
	
	64
	100
	}

	11
	17
	h
	
	3B
	59
	H
	
	65
	101
	(

	12
	18
	I
	
	3C
	60
	I
	
	66
	102
	?

	13
	19
	j
	
	3D
	61
	J
	
	67
	103
	ú

	14
	20
	k
	
	3E
	62
	K
	
	68
	104
	û

	15
	21
	l
	
	3F
	63
	L
	
	69
	105
	ù

	16
	22
	m
	
	40
	64
	M
	
	6A
	106
	(

	17
	23
	n
	
	41
	65
	N
	
	6B
	107
	ñ

	18
	24
	o
	
	42
	66
	O
	
	6C
	108
	’

	19
	25
	p
	
	43
	67
	P
	
	6D
	109
	”

	1A
	26
	q
	
	44
	68
	Q
	
	6E
	110
	¡

	1B
	27
	r
	
	45
	69
	R
	
	6F
	111
	[

	1C
	28
	s
	
	46
	70
	S
	
	70
	112
	(

	1D
	29
	t
	
	47
	71
	T
	
	71
	113
	]

	1E
	30
	u
	
	48
	72
	U
	
	72
	114
	–

	1F
	31
	v
	
	49
	73
	V
	
	73
	115
	î

	20
	32
	w
	
	4A
	74
	W
	
	74
	116
	~

	21
	33
	x
	
	4B
	75
	X
	
	75
	117
	(

	22
	34
	y
	
	4C
	76
	Y
	
	76
	118
	ë

	23
	35
	z
	
	4D
	77
	Z
	
	77
	119
	\

	24
	36
	space
	
	4E
	78
	CL
	
	78
	120
	©

	25
	37
	;
	
	4F
	79
	:
	
	79
	121
	ä

	26
	38
	,
	
	50
	80
	<
	
	7A
	122
	ö

	27
	39
	.
	
	51
	81
	>
	
	7B
	123
	º

	28
	40
	=
	
	52
	82
	+
	
	7C
	124
	ü

	29
	41
	/
	
	53
	83
	-
	
	7D
	125
	|


4.2 Character Set ASCII Mapping

This table provides the one-to-one mapping from the internal Character Generator character set to the standard IBM PC ASCII character set (with extended characters available above DEC 128 / HEX 80).

	CHAR
	CGR HEX
	CGR

DEC
	ASCII

HEX
	ASCII

DEC
	
	CHAR
	CGR HEX
	CGR

DEC
	ASCII

HEX
	ASCII

DEC

	0
	00
	0
	30
	48
	
	M
	40
	64
	4D
	77

	1
	01
	1
	31
	49
	
	N
	41
	65
	4E
	78

	2
	02
	2
	32
	50
	
	O
	42
	66
	4F
	79

	3
	03
	3
	33
	51
	
	P
	43
	67
	50
	80

	4
	04
	4
	34
	52
	
	Q
	44
	68
	51
	81

	5
	05
	5
	35
	53
	
	R
	45
	69
	52
	82

	6
	06
	6
	36
	54
	
	S
	46
	70
	53
	83

	7
	07
	7
	37
	55
	
	T
	47
	71
	54
	84

	8
	08
	8
	38
	56
	
	U
	48
	72
	55
	85

	9
	09
	9
	39
	57
	
	V
	49
	73
	56
	86

	a
	0A
	10
	61
	97
	
	W
	4A
	74
	57
	87

	b
	0B
	11
	62
	98
	
	X
	4B
	75
	58
	88

	c
	0C
	12
	63
	99
	
	Y
	4C
	76
	59
	89

	d
	0D
	13
	64
	100
	
	Z
	4D
	77
	5A
	90

	e
	0E
	14
	65
	101
	
	CL
	4E
	78
	
	

	f
	0F
	15
	66
	102
	
	:
	4F
	79
	3A
	58

	g
	10
	16
	67
	103
	
	<
	50
	80
	3C
	60

	h
	11
	17
	68
	104
	
	>
	51
	81
	3E
	62

	I
	12
	18
	69
	105
	
	+
	52
	82
	2B
	43

	j
	13
	19
	6A
	106
	
	-
	53
	83
	2D
	45

	k
	14
	20
	6B
	107
	
	ç
	54
	84
	87
	135

	l
	15
	21
	6C
	108
	
	é
	55
	85
	82
	130

	m
	16
	22
	6D
	109
	
	ê
	56
	86
	88
	136

	n
	17
	23
	6E
	110
	
	è
	57
	87
	8A
	138

	o
	18
	24
	6F
	111
	
	á
	58
	88
	A0
	160

	p
	19
	25
	70
	112
	
	â
	59
	89
	83
	131

	q
	1A
	26
	71
	113
	
	à
	5A
	90
	85
	133

	r
	1B
	27
	72
	114
	
	ó
	5B
	91
	A2
	162

	s
	1C
	28
	73
	115
	
	ô
	5C
	92
	93
	147

	t
	1D
	29
	74
	116
	
	ò
	5D
	93
	95
	149

	u
	1E
	30
	75
	117
	
	¦
	5E
	94
	7C
	124

	v
	1F
	31
	76
	118
	
	¿
	5F
	95
	A8
	168

	w
	20
	32
	77
	119
	
	‘
	60
	96
	60
	96

	x
	21
	33
	78
	120
	
	(
	61
	97
	*1A
	*26

	y
	22
	34
	79
	121
	
	(
	62
	98
	*18
	*24

	z
	23
	35
	7A
	122
	
	{
	63
	99
	7B
	123

	space
	24
	36
	20
	32
	
	}
	64
	100
	7D
	125

	;
	25
	37
	3B
	59
	
	(
	65
	101
	^FB
	^251

	,
	26
	38
	2C
	44
	
	?
	66
	102
	3F
	63

	.
	27
	39
	2E
	46
	
	ú
	67
	103
	A3
	163

	=
	28
	40
	3D
	61
	
	û
	68
	104
	96
	150

	/
	29
	41
	2F
	47
	
	ù
	69
	105
	97
	151

	)
	2A
	42
	29
	41
	
	(
	6A
	106
	^EA
	^234

	!
	2B
	43
	21
	33
	
	ñ
	6B
	107
	A4
	164

	@
	2C
	44
	40
	64
	
	’
	6C
	108
	27
	39

	#
	2D
	45
	23
	35
	
	”
	6D
	109
	22
	34

	$
	2E
	46
	24
	36
	
	¡
	6E
	110
	AD
	173

	%
	2F
	47
	25
	37
	
	[
	6F
	111
	5B
	91

	^
	30
	48
	5E
	94
	
	(
	70
	112
	*1B
	*27

	&
	31
	49
	26
	38
	
	]
	71
	113
	5D
	93

	*
	32
	50
	2A
	42
	
	–
	72
	114
	C4
	196

	(
	33
	51
	28
	40
	
	î
	73
	115
	8C
	140

	A
	34
	52
	41
	65
	
	~
	74
	116
	7E
	126

	B
	35
	53
	42
	66
	
	(
	75
	117
	*19
	*25

	C
	36
	54
	43
	67
	
	ë
	76
	118
	89
	137

	D
	37
	55
	44
	68
	
	\
	77
	119
	5C
	92

	E
	38
	56
	45
	69
	
	©
	78
	120
	^E9
	^233

	F
	39
	57
	46
	70
	
	ä
	79
	121
	84
	132

	G
	3A
	58
	47
	71
	
	ö
	7A
	122
	94
	148

	H
	3B
	59
	48
	72
	
	º
	7B
	123
	F8
	248

	I
	3C
	60
	49
	73
	
	ü
	7C
	124
	81
	129

	J
	3D
	61
	4A
	74
	
	|
	7D
	125
	B3
	179

	K
	3E
	62
	4B
	75
	
	unused
	7E
	126
	
	

	L
	3F
	63
	4C
	76
	
	unused
	7F
	127
	
	


* 
These characters are ASCII control characters used for cursor movement in the standard ASCII character set. While it is possible to use these as the characters for the Character Generator’s arrow characters it is not recommended. If the arrow characters are required, use the suggested mappings below (similar shape visually):



(
(61, 97)
-
»
(AF, 175)



(
(70, 112)
-
«
(AE, 174)



(
(62, 98)
-
⌠
(F4, 244)



(
(75, 117)
-
⌡
(F5, 245)

^
These characters have no direct mapping into the standard PC ASCII character set. As a result the suggested mappings for these characters is as follows (similar shape visually):



(
(65, 101)
-
√
(FB, 251)



(
(6A, 106)
-
Ω
(EA, 234)



©
(78, 120)
-
Θ
(E9, 233)

NOTE:
Underlined characters must be represented by another means, other than by setting the High bit (HEX 80 / DEC 128) of the byte.

NOTE:
The characters that are labelled “unused” have not been assigned a character in the Character Generator character set. These characters are used internally (custom character extensions) and are not normally available for display.

5.0 Protocol Specification

NOTE:
Commands marked “PRELIMINARY” are available in Character Generator version 6.1 or later. Additional protocol commands may be implemented per special request (ASCII -> Internal translations, specialised modem control, extended protocols, etc.)

5.1 RS-232 Port – Wake-up Command

While the Character Generator is in Display Mode, it is continually checking for data being received on the serial port. If any character is received, the Character Generator “wakes up” and turns off the Output display to prevent display of the information as it is being updated. The Monitor display will change to indicate that the Character Generator is receiving remote data. NOTE that this first character received is ignored, and is solely used to signal that more information is about to arrive.

When the Character Generator receives this initial wake-up character, the Character Generator will repspond with its current status:

· “*BSY” will be returned if the Character Generator is currently in Editing Mode and can not be interrupted, as the user is editing the pages.

· “*RDY” will be returned if the Character Generator is currently in Display Mode and is ready to receive further commands.

The protocol for ensuring that the Character Generator is ready to receive information is to send a single character, an “*” (asterix), and wait for the appropriate response to be received. If no response is received within ½ to 1 second, send another “*” (asterix). By sending asterixes the Character Generator command buffer can be filled (Command “****”). This in turn will return an unrecognised command error (“*ERR”), but will indicate that the Character Generator is communicating and available. The alternative option is to wait a minimum of 10 seconds after disconnecting, and allow the Character Generator to return to Display Mode after the timeout period has expired. A new connection will enable communications as above.

Once communications have been established, further commands can be sent to the Character Generator to control its output, display, and contents.

5.2 Command Timing and Handshaking

All commands and responses are four bytes in length including the “*” asterix. The asterix is used as the “flag” character to indicate that a command or a response is about to be received. Response codes, which do not match one of the predefined codes, are to be ignored, as they must be a portion of received data.

Each command will return immediately a response code. This code may indicate successful completion, that additional data is required to complete the command, that additional data is being transmitted, or that the command encountered an error. Upon disconnect the Character Generator returns the state which it is able to return to – Display Mode with a valid page sequence, or if there is no Page Sequence defined and nothing is available for display.

When sending a command, the response appropriate to the command must be received to ensure that the Character Generator has processed the command successfully. If an unexpected or error response is received, the command may have been corrupted in communication, or the Character Generator has been left in an unknown state from a previous command. If no response is received, the connection can be dropped for 10 seconds (or longer), or an “*” (asterix) may be sent until a response code is received. Dropping the connection is the preferred method, as the Character Generator may have been left in a data receive mode, and sending an “*” (asterix) may overwrite information which should be kept.

Each command listed below has the possible (normal operation) response codes that can be returned, and the method for providing the additional data or parameters as required.

5.3 *CGR
– Response Request Command

Sending a “*CGR” command provides no operation, other than eliciting a response from the Character Generator. If communications are available, and the Character Generator is processing commands successfully, sending a “*CGR” command will elicit a “*OK!” response.

This command may be utilised as a “keep-alive” for the connection. By sending this command before the 10 second timeout, the Character Generator will wait another 10 seconds until the next command is received.

5.4 *BD#
– Set Baud Rate Command

This command sets the Baud Rate of the RS-232 Port. The parameter is provided in the character “#” in the command. This character may be any character with binary value 0 (zero) through 7 (seven). ASCII values “0” through “7” are also permissible as a parameter. Any other character sent in the command will simply be truncated to the lowest 3 bits, and these used as the selection for the Baud Rate.

The Baud Rate is set according to the following table:

· 300
baud

(#0)

· 1200
baud

(#1)

· 2400
baud

(#2)

· 4800
baud

(#3)

· 9600
baud

(#4)

· 19200
baud

(#5)

· 38400
baud

(#6)

· 57600
baud
*default*
(#7)

This command operates slightly differently from any other command, in that it provides two responses. An “*OK!” response is immediately provided in the current communications Baud Rate. 1/30th of a second after receiving the “*OK!” response the Baud Rate is changed to the newly selected Baud Rate. 1/30th of a second after this, a second “*OK!” response is transmitted at the new Baud Rate. By providing two responses, the software may decide whether to detect only one response, the other, or both.

This newly selected Baud Rate is then used for all future connections. The rate is maintained in memory, and as long as the memory protection doesn’t expire, the Baud Rate will be maintained through a reset of the Character Generator. If the memory protection expires, or the Character Generator is cleared, then the Baud Rate will return to the default of 57600 Baud.

5.5 *RST
– Reset Command

Sending a “*RST” command clears all of the page memory and sequence memory, resetting the Character Generator to the “Memory Protection Expired” mode. This clears all page colour definitions to the default, clears all pages to blank, resets the Crawl Line Page number, and clears all page sequences entered. This command is used to prepare the Character Generator for receiving only the information, which has been programmed, and removing all other previously programmed pages and sequences. This command can not be undone.

There is a small delay in processing this command, and as a result the calling application must wait for the “*OK!” response. If there was any other error in processing the command, a different response would be returned immediately.

5.6 *P#@
– Upload (put) Page Command

Sending a Page Upload command prepares the Character Generator to receive a new page. The ‘#’ parameter specifies the page number which this page is for. The page numbers begin counting at 0 (ASCII 0) up to 46 (ASCII 46). These numbers correspond to pages 1 – 47 in the Character Generator. A page number specified outside of this range will immediately return “*ERR” (Error Response).

The ‘@’ parameter is used to specify the Page Specification, or the page mode and colour. This parameter is composed of a series of bit flags that enable or disable page features, or specify the colour to be used for the page. There are a number of unused bits in this parameter, depending on the Character Generator. These unused bits will be ignored and may safely be used by the calling application for other purposes. The bits are set as follows:

	BIT
	FUNCTION
	PARAMETERS

	7 & 6
	Specifies the Crawl Line Colour
	0 0 – BLUE

0 1 – RED

1 0 – GREEN

1 1 – PURPLE

	5 & 4
	Specifies the Full Page Colour
	0 0 – BLUE

0 1 – RED

1 0 – GREEN

1 1 – PURPLE

	3
	Specifies One or Two Cameras
	0 – One Camera

1 – Two Cameras

	2
	(Unused)
	X – Unused

	1
	Full or Half Screen Select

NOTE: 
Must be in Half Screen mode for Camera(s) to be visible
	0 – Full Screen Display

1 – Half Screen (Camera) Display

	0
	Normal or Wide Character Set Select
	0 – Normal Character Set

1 – Wide Character Set


For example to have a Green Page, with a Blue Crawl Line, Two Camera Display and Normal Character Set, the parameter would be built up as follows:


00 (BLUE), 10 (GREEN), 1 (TWO CAMERAS), 0 (Unused), 1 (HALF SCREEN), 0 (NORMAL)


=> ‘00101010’ == Decimal 42, or Hex 0x2A == ASCII ‘*’

Once the command has been accepted, the Character Generator will respond with “*DTA”, indicating that it is now expecting the Page Data to be transmitted. For all pages (Wide and Normal) the Character Generator expects to receive exactly 512 characters after this command. If less than 512 characters are received the Character Generator will wait until the correct number have been received, or until a command timeout occurs.

Normal Character Set Pages use all 512 characters for display. A Wide Character Set Page only utilises the first 21 characters of each line of 32 characters for display. (16 lines total display). The remaining 11 characters on each line should be filled with the space character (Decimal 36, Hex 24). The reason for this requirement is to keep the protocol for uploading a page identical regardless of page type or content. Once all 512 characters have been received, the Character Generator will respond with “*OK!”.

5.7 *GP#
– Download (get) Page Command


– PRELIMINARY

This command will instruct the Character Generator to transmit the specified page. The page number is specified in the same manner as the “*P#@” command. Once the command has been accepted, the Character Generator will respond with “*DTA”, indicating that it is now expecting the Page Data to be received by the calling application.

The first character received is the Page Specification as described in the “*P#@” command. All bit flags are as specified in the table. The next 512 characters received by the calling application are the page contents. All 512 and the Page Specification characters are transmitted for each page type. Once all 513 (1 + 512) characters have been transmitted, the Character Generator will respond with “*OK!”.

5.8 *SQ#
– Upload (put) Page Sequence Command

This command prepares the Character Generator for receiving the Page Number Sequence information. The ‘#’ parameter specifies the number of Page Numbers which are to be transmitted. The Page Numbers are as specified in the “*P#@” command. Up to 99 pages may be placed into a sequence. If more than 99 pages are requested the Character Generator responds with “*ERR”. If a 0 page sequence is specified, the Character Generator responds with “*OK!” immediately, as there is no data (Page Numbers) to be transmitted. For any other size, the Character Generator responds with “*DTA”, and then expects to receive exactly the number of Page Numbers as specified in the command. This differs from the “*P#@” Page Upload command in that it only expects the number of characters specified in the command. Once all specified characters have been received, the Character Generator will respond with “*OK!”.

NOTE: This command will set the total number of pages in the sequence, but will not affect the page timing specification. For correctness, the “*TM#” command should be used immediately afterwards with the same parameter specified for ‘#’. The Character Generator will not permit any illegal values to be utilised, however failing to use the “*TM#” command immediately following will leave the previous timing information in place, and this information will be utilised for the Page Sequence display.

5.9 *GSQ
– Download (get) Page Sequence Command


– PRELIMINARY

This command will instruct the Character Generator to transmit the Page Sequence. Once the command has been accepted, the Character Generator will respond with “*DTA”, indicating that it is now expecting the Page Sequence Data to be received by the calling application.

The first character received is the Number of Pages in the Page Sequence as described in the “*SQ#” command. The next 99 characters received by the calling application are the sequence contents as described in the “*SQ#” command. All 99 characters are transmitted regardless of sequence length. Once all 100 (1 + 99) characters have been transmitted, the Character Generator will respond with “*OK!”.

5.10 *TM#
– Upload (put) Page Timing Command

This command prepares the Character Generator for receiving the Page Timing Sequence information. The ‘#’ parameter specifies the number of Page Timing parameters which are to be transmitted. The Page Timing parameters are specified in the number of seconds for the page to be displayed. Valid values are from 0 to 99 seconds, with 0 seconds indicating the page is to be displayed as quickly as possible. Up to 99 pages (with timing information) may be placed into a sequence. If more than 99 pages are requested the Character Generator responds with “*ERR”. If a 0 page sequence is specified, the Character Generator responds with “*OK!” immediately, as there is no data (Page Numbers) to be transmitted. For any other size, the Character Generator responds with “*DTA”, and then expects to receive exactly the number of Page Timing parameters as specified in the command. This differs from the “*P#@” Page Upload command in that it only expects the number of characters specified in the command. Once all specified characters have been received, the Character Generator will respond with “*OK!”.

NOTE: This command will set the total number of pages in the sequence, but will not affect the page sequence specification. For correctness, the “*SQ#” command should be used immediately prior with the same parameter specified for ‘#’. The Character Generator will not permit any illegal values to be utilised, however failing to use the “*SQ#” command immediately prior will leave the previous sequence information in place, and this information will be utilised for the Page Sequence display.

5.11 *GTM
– Download (get) Page Timing Command


– PRELIMINARY

This command will instruct the Character Generator to transmit the Page Timing Information. Once the command has been accepted, the Character Generator will respond with “*DTA”, indicating that it is now expecting the Page Timing Data to be received by the calling application.

The first character received is the Number of Pages in the Page Sequence as described in the “*SQ#” command. The next 99 characters received by the calling application are the Page Timing contents as described in the “*TM#” command. All 99 characters are transmitted regardless of sequence length. Once all 100 (1 + 99) characters have been transmitted, the Character Generator will respond with “*OK!”.

5.12 *AP#
– Specify (put) Crawl Page Number Command

This command specifies the Crawl Line Page number to the Character Generator. This page number is specified in the same manner as for the “*P#@” command. The specified page is then used for the Crawl Line display during the Display Mode. When the command has been successfully received, the Character Generator will respond with “*OK!”.

5.13 *GAP
– Retrieve (get) Crawl Page Number Command


– PRELIMINARY

This command retrieves the Crawl Line Page number from the Character Generator. When the command is received, the Character Generator responds with “*DTA”, indicating that the Crawl Line Page Number is about to be transmitted. The next character received is the Page Number used for the Crawl Line Page. When the character has been sent, the Character Generator will respond with “*OK!”.

5.14 *DMP
– Memory Dump Command

This command dumps the entire memory contents of the Character Generator. It is utilised to receive an entire copy of the Character Generator contents (Pages, Sequence, Timing, Crawl Line Page, Page Specifications, etc.) with a single command.

When the command “*DMP” is sent, the Character Generator responds with “*DTA”, and proceeds to send 24,576 characters (Hex 6000 bytes). This dump contains all of the information used to configure the Character Generator. The 24,576 bytes received by the calling application are organised into this structure:

	OFFSET
	Contents

	0

$0000
	Page #1 – Page Contents (Refer to “*P#@” command)

(512 bytes)

	512

$0200
	Page #2 – Page Contents

(512 bytes)

	1,024

$0400
	Page #3 – Page Contents

(512 bytes)

	1,536

$0600
	Page #4 – Page Contents

(512 bytes)

	2,048+

$0800+
	Page #5 … 46 – Page Contents

(512 bytes each page)

	23,552

$5C00
	Page #47 – Page Contents

(512 bytes)

	24,064

$5E00
	Internal Character Generator Information (May be ignored)

(254 bytes)

	24,318

$5EFE
	Number of Pages in Sequence (Refer to “*SQ#” or “*TM#” command)

(1 byte)

	24,319

$5EFF
	Crawl Line Page Number (Refer to “*AP#” command)

(1 byte)

	24,320

$5F00
	Memory Protection Bytes

(8 Bytes, Pattern ID: $55, $AA, $00, $FF, $33, $CC, $77, $EE)

	24,328

$5F08
	Page Specifications (Refer to “*P#@” command)

(48 bytes, Bytes: 0 … 47 => Page #: 1 … 48)

	24,376

$5F38
	Page Sequence Page Numbers (Refer to “*SQ#” command)

(100 bytes, Bytes: 0 … 98 => Sequence #: 1 .. 99)

	24,476

$5F9C
	Page Sequence Timing (Refer to “*TM#” command)

(100 bytes, Bytes: 0 … 98 => Sequence #: 1 .. 99)


From this memory dump we receive all information in a single command as quickly as possible. It does require a bit of processing in the receiving application, however this processing is minimal as all information is separated for easy access. All 24,576 bytes must be received with the command. Once all bytes have been sent, the Character Generator responds with “*OK!” indicating command completion.

5.15 *END
– End Communications Command

This command terminates the communications wake-up, and returns the Character Generator back to Display Mode. It will not hang up the modem, nor will it drop and hardware control signals. Disconnect must be performed by the remote application, and the Character Generator will respond accordingly to that disconnect. Upon sending this command, the Character Generator will return “*BYE” if it can return to Display Mode and begin displaying the pages in sequence, or it will return “*NSQ” if no Page Sequence has been defined.

If no Page Sequence is defined, there are no pages to be displayed, and the Character Generator remains in the “No Page Sequence Defined” waiting mode. By not immediately disconnecting, the calling application has the opportunity to wake-up the Character Generator again, and send the appropriate sequence information.

5.16 *XXX
– Unrecognised Command

Any command which has not been recognised, or is corrupted in some fashion during transmission will have a “*ERR” returned as an error indication. This does indicate that the Character Generator is still processing commands, however there was an error with the command that had just been received.

