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Overview
The ComputerVoltageSource LCD Support module provides control for a 2 row by 16
character LCD.

Display Commands

Character display operations are controlled through eighteen commands. These commands
control the active display position where characters are written, whether the display
overwrites previous characters or scrolls, selects the character set to be displayed, and
clears the display. A cursor is not displayed since this requires a character position and
reduces the number of displayed characters.

At power-on the LCD is set to overwrite mode, character set0O, and displays the message:
Conmput er Vol t Srce
(c) D.Brown 2006

The first LCD display byte received will clear the display.

Control characters 0x08 to 0x1f implement the following display functions:
0x08: (backspace) Moves the active display position one backwards

0x09: (tab) Moves the active display position one forward

OxOa: (line feed) Clears the display and sets the active display position to beginning of line 1
O0xOb: (vertical tab) Sets the active display position to beginning of line 2
0x0c: (form feed) Clears the display and sets the active display position to beginning of line 2
0x0d: (carriage return) Sets the active display position to beginning of line 1
0xOe: (shift out) Selects the lower characters set for display

OxOf: (shift in) Selects the upper characters set for display

0x10: Program CharacterO <data>,<data> ... <data> (8 bytes total)

0x11: Program Characterl <data>,<data> ... <data> (8 bytes total)

0x12: Program Character2 <data>,<data> ... <data> (8 bytes total)

0x13: Program Character3 <data>,<data> ... <data> (8 bytes total)

0x14: Program Character4 <data>,<data> ... <data> (8 bytes total)

0x15: Program Character5 <data>,<data> ... <data> (8 bytes total)

0x16: Program Character6 <data>,<data> ... <data> (8 bytes total)

0x17: Program Character7 <data>,<data> ... <data> (8 bytes total)

0x18: Sets the display mode to overwrite; new characters overwrite previous
0x19: Sets the display mode to scroll; display scrolls for new characters
Oxla: Sets Absolute Position <data> (2 bytes total)

Ox1b: Sets Relative Position <data> (2 bytes total)

Ox1c: Reserved

0x1d: Reserved

Oxle: Reserved

Ox1f: Write Message <data>,<data> ... <data> (33 bytes total)
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User-Programmable Characters

The display supports 8 user-programmable characters. These are selected by character
codes 0x00 to 0x07. These characters have been pre-programmed with useful music
characters and symbols and may be reprogrammed.

Default programmable characters
0x00 | Treble Clef
0x01 | Bass Clef
0x02 | Sharp symbol
0x03 | Flat symbol
0x04 | Natural symbol
0x05 | Note symbol
0x06 | dc (sideways for decimal)
0x07 | hx (sideways for hex)

Default 5x7 programmable character font:

&A¥bhdoE

Control characters 0x10 to 0x18 define the user-programmable characters:

Each of the following eight byte control character programs a specific user programmable

character independently:

Program Character

| Programs character 0x00

DB7 | DB6 | DB5 DB4 DB3 DB2 DB1 DBO
Byte 1 0 0 0 1 0 0 0 0
Byte 2 0 n/a n/a row7 b4 | row7 b3 | row7 b2 | row7 bl | row7 b0
Byte 3 0 n/a n/a rowé b4 | row6 b3 | row6 b2 | row6 bl | row6 b0
Byte 4 0 n/a n/a rowS b4 | rowS5b3 | rowSb2 | row5bl | row5 b0
Byte 5 0 n/a n/a rowd b4 | rowd b3 | rowd b2 | rowd bl | row4 b0
Byte 6 0 n/a n/a row3b4 | row3b3 | row3b2 | row3bl | row3 b0
Byte 7 0 n/a n/a row2 b4 | row2b3 | row2b2 | row2bl | row2 b0
Byte 8 0 n/a n/a rowlb4 | rowlb3 | rowlb2 | rowlbl | rowl b0
Program Character | Programs characters 0x00 — 0x07
DB7 | DB6 | DB5 DB4 DB3 DB2 DB1 DBO
Byte 1 0 0 0 1 0 cc b2 cc bl cc b0
Byte 2 0 n/a n/a row7 b4 | row7 b3 | row7 b2 | row7 bl | row7 b0

Bytes 3 — 8 repeat as above for each character row

Note: cc b2 — cc b0 specifies the user-programmed character at 0x00 to 0x07
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The 5x7 programmable character cell format is defined by the following table:

5 x 7 Character Cell Format

bd | b3 | b2 | bl| bO
row/ | p | p | P | P p
rowb | p | p | p|pPp p
rows | p | p|p|p p
rowd | p | p | P | P p
row3 | p | p|p|pP p
row2 | p | p|p|p p
rowl | p | p|p|p p
Note: pixel p displays if setto 1

The Display Position command is a two byte sequence that will set an absolute or relative
display position for the next character.

The absolute display position (0x0a) sets the position for the next character to be written in
from the start of the display. The range is 0 — 31.

The relative display position (Ox1b) sets the position for the next character to be written in
from the current position. The range is 0-31. Numbers which are larger than the remaining
characters in the display will wrap back to the beginning of the display. Thus 31 will move 1
position backwards to overwrite the last character. This is the same as -1 in two’s
compliment. MIDI data is 7 bits so -1 and must be coded as -1&%$1f to strip off the upper bits.
Scrolling, if enabled, will not occur until characters reach the end of the display.

Display Position | Sets active display position 0x1A, 0x1B
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Byte 1 0 0 0 1 1 0 1 do
Byte 2 0 0 0 b4 b3 b2 bl b0
d0=0 for absolute position, d0=1 for relative position
Note: b4 —b0 specifies the display position value 0 - 31

The Write Message command (0x1f) is a 33 byte sequence that will store a new power-on
message in the eeprom. The 32 remaining bytes will be the display character codes starting
from the first character. The first character must be non-zero to indicate that a valid message
is saved in the eeprom. Programmed characters should not be used since the characters will
not have yet been programmed by the microcontroller. Note that 8 bits may be used to
access nearly all characters in the ROM font which does not conform to MIDI protocol for 7
bit data. Characters 0xf8 — Oxff are recognized as MIDI real-time messages and are ignored.
A credit message will be displayed at the completion of the write message sequence and the
microcontroller will restart. The MIDI sysex termination byte (0Oxf7) does not need to be sent
and any data beyond 33 bytes will be ignored. Any message in eeprom may be cleared by
writing a new message with a first byte of 0x00.
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Characters
The following characters are supported using a Lumex LCM-S01602DSF/C LCD module:
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Notes:

Characters 0x00 to 0x07 are user programmable

Characters 0x08 to Ox1f are reserved for LCD commands

Characters 0x80 to 0x9f are blank (e.g. space).

MIDI data is restricted to 7 bits. Character set0 mode adds the 8" bit as a 0 and
character setl mode adds the 8" bit as a 1. For example, in character setl mode,
0x00 is changed to 0x80 and displays as a space, 0x74 is changed to 0xf4 and
displays as a

PwpNpPE

Communications

The CVS communicates to the display through a MIDI sysex message. The MIDI sysex
command consist of a message byte (0xfO) followed by the identification of the display
(Ox7d). All subsequent bytes will be routed to the display until a termination byte (0xf7) is
received. Note that if MIDI out will not used the MIDI sysex does not ever need to be
terminated. All MIDI messages excluding display messages will be routed to MIDI out. Any
connected MIDI device will never be sent a display message. The LED will flash for each
MIDI byte sent and can be used as a general MIDI traffic indicator.

Using MIDI sysex messages, the following AtomPro28 commands can be used:

sethserial h31200,h8databits,hnoparity,h1stopbits
This statement initializes the hserial system for MIDI communications.

hserout [0xf0,0x7d,0x1e,0x1b,"Hello World”,0xf7]
This statement clears the display, enables scrolling, and displays: Hel | o Wor | d
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