1. Human Command Interface
The receive routine masks bit 7 of all characters received and buffers and echoes all printable ASCII characters. <TAB>s are converted to <SPACE>s. Several other control characters are recognized or transmitted:

	Name
	Designation
	HEX
	Operation

	Backspace
	<BKSP>
	0816
	Queue pointer decremented; echoed

	TAB
	<TAB>
	0916
	Converted to <SPACE>

	Line Feed
	<LF>
	0A16
	Placed in queue, not echoed, otherwise ignored

	Carriage Return
	<CR>
	0D16
	Placed in queue, not echoed, command terminator

	DC1 – XON
	<CTRL-Q>
	1116
	Flow Control – Re-enable xmtr/rcvr

	DC3 – XOFF
	<CTRL-S>
	1316
	Flow Control – Disable xmtr/rcvr

	Escape
	<ESC>
	1B16
	Not placed in queue. Terminates current operations, flush queue


A number of control characters are set up as hot keys to perform the function of the Mode, Pattern, etc. buttons on the PCB and on the rear panel switch via the serial interface. No <CR> terminator is required for these commands to execute. See the first entry in Section 3.2 of the commands descriptions.

2.1
The ! Hot Key

Typing or sending a single exclamation point (!) immediately after the prompt with no whitespace or control characters – will repeat the last command (the exclamation point is not echoed). If ANY characters are sent between the prompt and the “!” – even a <CR> - the previous command will be lost and cannot be repeated using the “!” option. “!” just re-processes the current contents of the command buffer so it will also repeat illegal commands or commands with illegal or missing

parameters.

2.2 ASCII Control Characters

In almost all cases sending an <ESC> character will terminate current operations and return a command prompt. It can also be used when sending commands manually through a terminal to cancel any characters typed in after the prompt.

Whitespace characters - <TAB> and <SPACE> - are treated identically. Line feeds - <LF> - are queued but are otherwise

ignored by the code. A “newline” is always a <CR><LF> pair. The prompt is a newline followed by a > and a space.

Single <BKSP> characters are echoed and back up the queue pointer. A <BKSP> sent to the projector is not converted to a “destructive” backspace string - <BKSP><SPACE><BKSP> when echoed. Only a single ASCII <BKSP> will be echoed.

If the terminal program can be configured to send <BKSP><SPACE><BKSP> when the Backspace Key is pressed, this

option should be selected. 

Commands sent to the board in either mode can be terminated with either a single <CR> or a <CR><LF> pair. The <LF>

character triggers command parsing and execution. The <LF> is ignored. Neither commands nor hex data is case-sensitive.

2.3 ZOOM, FOCUS and Lens Shift Commands
	ZOOM, FOCUS and Lens Shift Serial Commands

	The following commands turn on the specified motors. The motors will stay energized until an <ESC> character is sent to the projector. The last character of each command is an ASCII digit from 0 to 3 with no intervening whitespace. This determines motor speed with 0 being the slowest and 3 the fastest. All of the motors have clutches or limit switches to prevent damage if they are allowed to run after reaching a mechanical limit.

	Command

0 ≤ n ≤ 3
	Description

	Dn
	Move image DOWN

	Ln
	Move image to the LEFT

	FFn
	Move FOCUS away from Projector – FOCUS FAR

	FNn
	Move FOCUS toward Projector – FOCUS NEAR

	Rn
	Move image to the RIGHT

	Un
	Move image UP

	ZIn
	ZOOM IN – Projected Image Smaller

	ZOn
	ZOOM OUT – Projected Image Larger

	The following NUDGE commands turn on the specified motors for a short period. No <ESC> character need be sent. The last character of each command is an ASCII digit from 0 to 3 with no intervening whitespace. This determines period the motor is energized with 0 being the shortest and 3 the longest.

	Command

0 ≤ n ≤ 3
	Description

	NDn
	Nudge image DOWN

	NLn
	Nudge image to the LEFT

	NFFn
	Nudge FOCUS away form Projector – FOCUS FAR

	NFNn
	Nudge FOCUS toward Projector – FOCUS NEAR

	NRn
	Nudge image to the RIGHT

	Nun
	Nudge image UP

	NZIn
	Nudge ZOOM IN – Nudge Projected Image Smaller

	NZOn
	Nudge ZOOM OUT – Nudge Projected Image Larger


2.4 User Commands

	User Serial Commands

	Command
	Brief Description

	CLOSE
	Close Shutter and put Formatters in Curtain Mode

	DGAMMA
	DGAMMA Dowlnoad

	FPOL
	TOGGLE the Film Projector Lockout Polarity

	Gamma
	Select Gamma Table

	GETP
	Get IR Remote

	IR+
	Enable IR Remote

	IR-
	Disable IR Remote except POWER Button (default at Power-up)

	LH
	Display Lamp 1 or 2 Age Data

	LAMPON1
	Turn On Lamp1*

	LAMPON2
	Turn On Lamp2*

	LAMPOFF1
	Turn Off Lamp1*

	LAMPOFF2
	Turn Off Lamp2*

	M+
	If V- enable display of non-critical (informational) messages – preceded by %

	M-
	If V- disable display of non-critical (informational) messages – preceded by %

	OFF
	Main Power Shutdown

	ON
	Main Power ON

	ONS
	Main Power ON and Start Signal Lamp mode(

	OND
	Main Power ON and Start Dual Lamp mode*

	OPEN
	Open Shutter and put Formatters in Normal Projection Mode

	P ID
	Check Projector Serial Number

	SIZE
	Set Display Size

	SETP
	Set Lamp Power Mode*

	STS
	Check Shutter Status

	V+
	Enable Verbose Mode

	V-
	Disable Verbose Mode (see M+ and M- above also)

	VER
	Display Controller Firmware Revision


2.5 Enhanced Color Correction Commands
	DEBUG/Maintenance Serial Commands

	Command
	Brief Description

	ECC
	Enable/Disable P7 Color Correction and Select Target Data

	MDNLD
	Download Measured Color Gamut Data for Storage in BLUE Formatter EEPROM

	RDMCGD
	Display Measured Color Gamut Data

	RDTCGD
	Display Specified Target Color Gamut Data

	TDNLD
	Downlaod User-Defined Target Color Gamut Data for Storage in EEPROM


2.6 DEBUG/Maintenance Commands
	DEBUG/Maintenance Serial Commands

	Command
	Brief Description

	BAUD
	Change immediate and power-up baud clock

	FH
	Display the FORMATTER Register Help Table

	FR
	Read Register from ALL Formatters

	FRB
	Read BLUE Formatter Register

	FRG
	Read GREEN Formatter Register

	FRR
	Read RED Formatter Register

	FW
	Write Register to ALL Formatters

	FWB
	Write to BLUE Formatter Register

	FWG
	Write to GREEN Formatter Register

	FWR
	Write to RED Formatter Register

	OCMD
	Send Command to Ostram Ballast and Display Response

	RST
	Reset and Reinitialize Formatters


(1 : mark for MH-69 only.





