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1 Getting Started

-

MATRIX ORBITALY

Figure 1: GLC24064-WB

The GLC24064 is an intelligent graphic LCD display designed to decrease devel opment time by pro-
viding an instant solution to any project. With the ability to communicate via serial RS-232/TTL and | 2C
protocols, the versitle GLC24064 can be used with virtually any controller. The ease of use is further en-
hanced by an intuitive command structure to allow display settings such as backlighting, contrast and baud
rate to be software controlled. Additionally, text and fonts may be uploaded to the display and stored in the
onboard memory.

1.1 Display Options Available

The GLC24064 comesin avariety of colorsincluding the standard yellow/green, the popular blue/white
and the crisp white/grey. Extended voltage, and temperature options are also avail able, to allow you to select
the display which will best fit your project needs.

L Burning CO
25% complete
oy 00 ]

©’

Figure 2: GLC24064 Options
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1.2 Accessories

NOTE Matrix Orbital provides al the interface accessories needed to get your display
up and running. You will find these accessories and others on our e-commerce website at
http://www.matrixorbital.com. To speak with a sales associate see Section 15.5 on page 57

for contact information.

Figure 3: 5V Power Cable Adapter

Figure 4: 12V Power Cable Adapter (V/VPT Models)
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Figure 5: Breadboard Cable

Figure 6: Serial Cable 4FT
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Figure 7: Communication and 5V Power Cable

Features

240 x 64 pixel graphics display

Selectable communication protocol, RS-232/TTL/1°C

128 byte buffered communication

5V - 20mA Genera Purpose Output

16 KB flash memory for fonts and bitmaps

Communication speeds, up to 115 kbps for RS-232 and 100 kHz for 1 °C
Display text using built in or user supplied fonts

Adjustable contrast

Adjustable backlighting

Default 19.2 kbps serial communication speed

Extended temperature available for extreme environments of -20C to 70C
Extended voltage and efficiant power supply available

Matrix Orbital GLC24064 4



1.4 Connecting to a PC

The GLC24064 connects seemlessly to a PC and it is an excellent means of testing the functionality and
uploading new fonts and bitmaps. You will require a standard RS-232 9-pin seria cable such as the one
pictured in figure 6 on page 3, as well as amodified 5V power adapter such as the one pictured in figure 3 on
page 2.

In order to connect your display to a personal computer follow these easy instructions:

1. Plug the seria cable into the com port you wish to use.

2. Connect the modified 5V power adapter to a power lead from your PC power supply (you will haveto
open your computer case).

3. Connect the seria cable to the DB-9 connector on the back of the display.

4, Connect the 5V power adapter to the 4-pin connector on the back of the display.

WARNING DO NOT use the standard floppy drive power connector,
as thiswill not provide you with the correct voltage and will damage the
display module.

E‘i‘\ ;::,

[Standard Module meg—} {W VPT Module Wiring
‘ +12V

Figure 8: PC vs Matrix Orbital Display Module Wiring

1.5 Installing the Software
1.5.1 MOGD#

MOGD# isthe latest updated version of MOGD and can be used to manage font and graphics downloads
as well as exercise al of the features of our graphical displays. MOGD# provides a new user friendly

Matrix Orbital GLC24064 5



interface as well as many feature enhancements.
To install MOGD# from the Matrix Orbital CD, follow the following steps:

Insert the Matrix Orbital Cd-ROM into the Cd drive

L ocate the file MogdSharp.zp, which should be in the “ cd-drive\Download” directory
Unzip MogdSharp.zip to atemporary directory using a program such as Winzip, Pkzip, etc.
Double click on "setup.exe”

Follow the instructions on the screen to complete the installation

MOGD# requires the NET framework 2.0 and will download and install it automatically

oukrwhpE

After the installation is complete there will be a Matrix Orbital entry under “ Start->Programs->Matrix Or-
bital” in the start menu. Click onthe’Mogd Sharp’ entry to run the program.

Be sure to check the information selected in the configuration panel the first time MOGD# is run. Once
thisinformation is entered correctly the program can be used to control al functions of the graphic display.

Configuration -3
Part
COM1 T Port The seria port the display is pluggedin to.
Speed
. Speed  The communication speed the display
19200 moduleis set to. (Default 19,200)
Display Type
Display Type Thetype of display. (GLC24064
GLKZ4064-25 - PlayType Thetypeotdsplay. { )
Pch Revision Pcb Revison  Therevision of the display you are using.
(Found on the back of the Pch)
2.0 =
Zonfigure Display
Defaults

L —
Figure 9: Mogd Sharp Settings

NOTES

e MOGD# may aso be downloaded from Matrix Orbital’s support site at
http://www.matrixorbital .ca/software/software_graphic/MogdSharp
e Winzipis available as a free download from http://www.winzip.com

2 Hardware Information

Refer to the following diagram for this chapter:

Matrix Orbital GLC24064 6
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4 Manual Override
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Figure 10: GLC24064

2.1 DB-9 Connector

The GL C24064 providesa DB-9 Connector to readily interfacewith serial deviceswhich usethe EIA232
standard signal levels of +£12V to +12V. It is aso possible to communicate at TTL levels of 0 to +5V by
setting the Protocol Select Jumpersto TTL. As an added feature it is also possible to apply power through
pin 9 of the DB-9 Connector in order to reduce cable clutter. However, in order to accomplish this you must
set the Power Through DB-9 Jumper.

Pin2 Tx\ SCL (I2C clock)

Pin3 Rx\SDA (I2C data)

Pin5 GND

Pin9 PWR (Must solder Power Through DB-
9 Jumper. See table 1 on the next page
for power requirements.)

Figure 11: RS-232 Pinout

2.1.1 Power Through DB-9 Jumper

In order to provide power through pin 9 of the DB-9 Connector you must place a solder jumper on the
Power through DB-9 Jumper pictured in figure 12 below. The GLC24064 alows al voltage models to use
the power through DB-9 option, see table 1 on the following page for display modul e voltage requirements.

Matrix Orbital GLC24064 7



Figure 12: Power Through DB-9 Jumper

WARNING Do not apply voltage through pin 9 of the DB-9 connector
AND through the Power/Data Connector at the same time.

2.2 Power/Data Connector

The Power/Data Connector providesastandard connector for powering the display module. The GL C24064
requires five volts for the standard display module, between nine to fifteen for the wide voltage (V) and be-
tween nineto thirty-five voltsfor the wide voltage with efficiant power supply module (VPT). Thevoltageis
applied through pins one and four of the four pin Power/Data connector. Pinstwo and three are reserved for
serial transmition, using either the RS-232/TTL or the 1 2C protocol, depending on what has been selected
by the Protocol Select Jumpers. Pins two and three may be reversed by changing the Legacy Connector
Jumpersin order to be compatible with previous Pcb revisions.

Pin1
Pin 2
Pin 3
Pin 4

PWR (Seetable 1)

Rx \ SCL (I%C clock)
Tx \ SDA (1°C data)
GND

Figure 13: Power Connector and Pinout

Table 1: Power Requirements

Standard -V -VPT
Supply Voltage +5Vdc +£0.25V | +9V to +15V | +9V to +35V
Supply Current 31 mA typica
Supply Backlight Current 160 mA typical

Matrix Orbital
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WARNINGS

@ e Do not apply any power with reversed polarization.
e Do not apply any voltage other than the specified voltage.

2.2.1 Legacy Data Connector Jumpers

To reverse pins two and three of the Power/Data Connector remove the zero ohm resistors from the
Legacy Data Connector Jumpers, labeled with the = symbol and place them on the jumpers labeled with
the X symbol. Thiswill allow you to transmit on pin two, and receive data on pin three as pictured in figure

14 below.

00

{<al

() Power/Data Connector
CCEE Pin2 | Rx\ SCL (I1%°C clock)
1_,;\]. Pin3 | Tx\ SDA (I°C data)
M Pin2 | Tx\SDA (I°C data)
B oL Pin 3 | Rx\ SCL (I°C clock)

Figure 14: Legacy Data Connector Jumpers

2.3 Protocol Select Jumpers

The Protocol Select Jumpers, pictured below in figure 15, provide the means necessary to toggle the
display module between RS-232, TTL and | °C protocols. As a default, the jumpers are set to RS-232 mode
with zero ohm resistors on the 232 jumpers. In order to place the display module in | 2C mode you must
first remove the zero ohm resistors from the 232 jumpers and then solder the resistors on to the 12C jumpers.
The display will now be in 12C mode and have a default slave address of 0x50 unless it has been changed.
Similarly, in order to change the display to TTL mode, simply remove the zero ohm resistors from the 232

or 12C jumpers and solder them to the TTL jumpers.

Matrix Orbital GLC24064




Figure 15: Protocol Select Jumpers

2.4 General Purpose Output

A unique feature of the GLC24064 is the ability to control relays and other external devices using a
General Purpose Output (3), which can provide up to 20 mA of current and +5V dc from the positive side of
the GPO. Thisis limited by a 240 ohm resistor which is located directly above the positive pin as pictured
below in figure 16. If the device, which is being driven by a GPO, requires arelatively high current (such as
arelay) and has an internal resistance of its own greater than 250 ohms, then the 240 ohm resistor may be
removed and replaced with a Jumper.

Pinl -GND
Pin2 + MAX:20mA, +5Vdc

Figure 16: General Purpose Output

adiode and capacitor in order to absorb any electro-motive force (EMF)

@ WARNING If connecting arelay, be surethat it is fully clamped using
which will be generated.

2.5 Manual Override

The Manual Override is provided to allow the GLC24064 to be reset to factory defaults. This can be
particularly helpful if the display module has been set to an unknown baud rate or | 2C Slave Address and
you are no longer able to communicate with it. If you wish to return the module to its default settings you
must:

1. Power off the display module.

Matrix Orbital GLC24064 10



2. Place a Jumper on the Manual Override pins.

3. Power up the display module.

4, Thedisplay moduleis now set to its default values listed below in table 2.
5. Edit and save settings.

Figure 17: Manual Override Jumper

Table 2: Default Values

Contrast 128
Backlight 255
Baud Rate 19.2 kbps
12C Slave Address 0x50
Data L ock False
RS232AutoTransmitData True

NOTE Thedisplay modulewill revert back to the old settings once turned off, unless the
settings are saved.

2.6 File System Lock Jumper

The File System Lock Jumper alows you to lock the file system on the GLC24064 so that no fonts or
bitmaps can be either written or deleted from the onboard memory. Thisfeatureis useful in order to prpotect
dataintegrity of production units, if protection of other settingsis required see Chapter 12 Data Security.

To lock the file system, solder a zero ohm resistor or use a solder jumper on the File Sytem Lock Jumper
pictured in figure 18 below.

Matrix Orbital GLC24064 11
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Figure 18: File System Lock Jumper

Troubleshooting

3.1 The display does not turn on when power is applied.

3.2

First, you will want to make sure that you are using the correct power connector. Standard floppy
drive power cablesfrom your PC power supply may fit on the Power/Data Connector however they do
not have the correct pinout as can be seenin figure 8 on page 5. Matrix Orbital supplies power cable
adaptersfor connecting to a PC, which can be found in the Accessories Section on page 2.

The next step is to check the power cable which you are using for continuity. If you don’t have an
ohm meter, try using a different power cable, if this does not help try using a different power supply.
The last step will be to check the Power / Data Connector on the GLC24064. |If the Power / Data
Connector has become loose, or you are unable to resolve the issue, please contact Matrix Orbital
see 15.5 on page 57 for contact information.

The display module is not communicandating.

First, check the communication cable for continuity. If you don’'t have an ohm meter, try using a
different communication cable. If you are using a PC try using a different Com port.

Second, please ensure that the display module is set to communicate on the protocol that you are
using, by checking the Protocol Select Jumpers. To change the protocol used by the display module
see Section 2.3 on page 9.

Third, ensure that the host system and display modul e are both communi cating on the same baud rate.
The default baud rate for the display moduleis 19200 bps.

If you are communicating to the display vial >C please ensure that the data is being sent to the correct
address. The default slave address for the display moduleis 0x50.

NOTE  I2C communication will always require pull up resistors.

Finally, you may reset the display to it's default settings using the Manual Override Jumper, see
Section 2.5 on page 10.

Matrix Orbital GLC24064 12



3.3 The display module is communicating, however text cannot
be displayed.

e Thecause of thisis often that no font has been |oaded onto the display. To load afont onto the display
see Section 4.2.1 on page 16.

e Another common cause may be that the contrast settings have been set to low. The solution to this
problem is to adjust the contrast settings, the default setting that will work in most environmentsis
128.

NOTE Optimal contrast settings may varry according to factors such astemerature, view-
ing angle and lighting conditions.

3.4 Thereis aproblem uploading fonts or bitmaps.

e First, ensure that you can communicate to the display. A good test is to use a PC, with MOGD#
installed, to connect to the display. See Section 1.4 on page5 for setting up a PC to test the GL C24064.

e Second, unsure that the File System Lock Jumper has not been set. See Section 2.6 on page 11.

e Third, please ensure that the display module’s memory is not full. The GLC24064 has 16 Kb of
memory for fonts and bitmaps.

NOTE If you are unable to resolve any issue please contact Matrix Orbital. See 15.5 on
page 57 for contact information.

4 Communications
4.1 Introduction

The commands listed in this chapter describe how to configure data flow on the RS232/TTL and | 2C
port. The display has built in flow control which may be useful when long strings of text are downloaded to
the display. Flow control is enabled or disabled by two commands. If flow control is enabled, the display
will return an "almost full" message (OXFE) to the controller when its internal buffer fills to a defined level,
and an "amost empty" message (OxFF) when the buffer contents drop to a defined level.

4.1.1 12C Communication

The GLK24064-25 is capable of communicating at 100 kHz in | 2C mode, with 127 units addressable on
asingle I2C communication line. However, in order to communicate via | 2C you must first set the Protocol
Select Jumpers as can be seen in Section 2.3 and ensurethat pull up resistors, with anominal value of 1K to
10K, are placed on the SCL SDA communication lines coming from pins two and three of the Data/ Power
Connector respectively. The GLC24064 uses 8-bit addressing, with the 8th bit designated as the read write

Matrix Orbital GLC24064 13



bit, a0 designates awrite address and a 1 designates a read address. The default read address of the display
module will be 0x51, whereas the write address is 0x50 by default, to change the | 2C address see section
8.2.1.

When communicating in 12C the GLC24064 will send an ACK on the 9th clock cycle when addressed.
When writing to the display module, the display will respond with a ACK when the write has successfully
been completed. However if the buffer has been filled, or the module is too busy processing data it will
respond with a NAK. When performing a multiple byte read within one | 2C transaction, each byte read from
the slave should be followed by an ACK to indicate that the master still needs data, and a NAK to indicate
that the transmission is over.

4.1.2 Serial Communication

In addition to being able to communicatevial 2C the GL C24064 communicates natively through the RS-
232 protocol at adefault baud rate of 19,200 bps and is capable of standard baud rates from 9600 to 115200
bps. Furthmore the GLC24064 is a so capable of reproducing any non-standard baud rate in between using
values entered into our baud rate generation algorithm and set through command 164 (0xA4). The display
module communicates at standard voltage levals of . at +12V to +12V or at TTL levels of 0 to +5V by
setting the Protocol Select Jumpersto TTL.

4.2 Turn Flow Control On

Syntax Hexadecimal  OXFE Ox3A [full] [empty]
Decimal 254 58 [full] [empty]
ASCII 254" [full] [empty]
Parameters Parameter Length Description
full 1 Bytes remaining beforeissuing a
almost full message.
empty 1 Bytes available before issuing a
amost empty message.

Matrix Orbital GLC24064 14



Description

Remembered

Factory Default

This command enables flow control. When the buffer fills so that only
[full] bytes are available, the display will return an “amost full” mes-
sage (OXFE) to the host controller. When the buffer empties so that only
[empty] bytesremain, the display will return an “almost empty” message
(OXFF) to the host controller.

The display will return the “amost full” message for every byte sent to
the display until the used buffer space once more drops below the [full]
level. Whether the user isin ‘flow control mode’ or not, the module will
ignore display or command bytes which would overrunthe buffer. While
in ‘flow control mode’ the unit will return OXFE when buffer is almost
full even though it may have aready thrown rejected data away. The
buffer size for the display is 80 bytes.

When using this command in an application, selection of the value for
the buffer [full] should be considered very carefully. This is a critical
aspect to be able to use this feature to it's full potential. When using a
host system or PC which contains a FIFO, the user should set the value
of [full] equal to or greater than the size of the FIFO. The reason for this
is that the FIFO may be full when the host system receives OxFE. In the
case of 16550 UART the size at its maximum is 16, therefore the value
of [full] should be set to 16 or grester.

Yes

Off

4.3 Turn Flow Control Off

Syntax

Description

Remembered

Hexadecimal OxFE 0x3B
Decimal 254 59
ASCII 2544

This command turns off flow control. Bytes may overflow the buffer
without warning.

Yes

Matrix Orbital
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4.4 Changing the I12C Slave Address

Syntax Hexadecimal  OXFE 0x33 [ad]
Decimal 254 51 [adr]
ASCII 2543 [adr]
Parameters Parameter Length Description
adr 1 The new 12C write address (0x00 -
OXFF).
Description This command sets the |2C write address of the module between 0x00

and OXFF. The I12C write address must be an even number and the read
address is automatically set to one higher. For example if the 1 °C write
addressiis set to 0x50, then the read address is 0x51.

NOTE Thechangein addressisimmediate.

Remembered Always

Factory Default 0x50

4.5 Changing the Baud Rate

Syntax Hexadecimal ~ OXFE 0x39 [speed)]
Decimal 254 57 [speed]
ASCII 2549 [speed]
Parameters Parameter Length Description
speed 1 Hex value corrisponding to a baud
rate.

Matrix Orbital GLC24064
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Description This command sets the GLC’'s RS-232 port to the specified [speed]. The
change takes place immediately. [speed] is a single byte specifying the
desired port speed. Valid speeds are shown in the table below. The GLC
can be manually reset to 19,200 baud in the event of an error during
transmission, including transmitting a value not listed below, by setting
themanual override jumper on the GLC controller board during power
up. This command isignored until this jumper is removed again.

Hex Value | Baud Rate

OxCF 9600

Ox8A 14400
0x67 19200
0x44 28800
0x33 38400
0x22 57600
0x19 76800
0x10 115200

Remembered Always

Factory Default 0x50

4.6 Setting a Non-Standard Baud Rate

Syntax Hexadecimal  OxFE OxA4 [speed]
Decimal 254 164 [speed]
Parameters Parameter Length Description
speed 2 Inputed LSB M SB from baud rate

formula (12-2047).

Description This command sets the RS-232 port to a non-standard baud rate. The
command accepts a two byte parameter that goes directly into the mod-
ules baud generator. Use the formula, speed = % —1tocal-
culate the [speed] for any baud rate setting. The speed can be anywhere
from 12 to 2047 which corresponds to a baud range of 977 to 153,800
baud. Setting the baud rate out of this range could cause the display to

stop working properly and require the Manual Override jumper to be set.

Remembered Always

Matrix Orbital GLC24064
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Examples

Display Type | Crystal Speed

Standard 16,000,000
crystal speed 8,000,000
- - S = =

SPeed = & DesredBaud - 8+ 13,500
speed =74.07—-1 speed = 73.07

e L SB = 0x4A (rounded)

e MSB =0x00
NOTES

e Results from the formula are rounded down to the nearest whole number (73.07 =
73).

e Thisformulabecomes less acurate as baud rates increase, due to rounding.

e Place the speed result backwards into the formula to receive the actual baud rate.
(Baud = Cryaa‘ Speed

e The actual aud rate must be within 3% of the intended baud rate for the device to
communicate.

5 Fonts
5.1 Introduction

The GLC24064 comes |oaded with the ’ Small Filled’ and ' Futura Bk BT 16’ fonts by default however,
it is capable of displaying any font that is uploaded to it in the correct format. MOGD# provides a simple
method of generating font files from your installed fonts. For instructions on how to install MOGD# see
Section 1.5.1 on page5.

5.1.1 Font File Format

A font file consists of three parts, a header, a character table and bitmap data.

1. Header (4 bytes)

3
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(d) ASCII End Value (1 byte)
2. Character Table (3 bytes for every character between the ASCII Start and End values inclusive)

b) Low Offset LSB(1 byte)
c) Character Width (1 byte)

3. Bitmap Data

éaé High Offset MSB (1 byte)

5.1.2 Creating a Font

Thefollowing is an example of how to create afont file for the lettersh, i and j.
First you must create the bitmaps containing the character datain bitmap form. Figure 19 below illus-
trates the bit pattern for the h, i and j bitmap data.

Figure 19: Bitmapsfor h, i, and

Second you may begin to create the font file starting with the header. The header will contain the nominal
width, the height and the ASCI| start and end values inclusive that you wish to create charactersfor.

Table 8: Font File Header
Nominal Width | Height | ASCII Start Val | ASCII End Val

0x05 0x07 0x49 0x4B

Next we will have to find out how many bytes each character will use up, in order to create the character
table. The bitmaps are encoded horizontally and may have variable widths, h has a width of five, i awidth
of three and j awidth of four, see the figure below for an example of encoding the first letter h:

Bitmap Data Byte Hex Value
1/0/0|0|0
1/0/0 10000100 0x84
1/0|0| 1| 10011000 0x98
1/{0|0|0| 1| 11000110 0xC6
110|0|0]|1]| 00100000 0x20
1101001

Figure 20: Bitmap Encoding
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Asyou can see the letter h will take up five bytes with the | ast five bits being zero padded to form a full
byte. So if you continue the process you will get the character data as seen in table 5.1.2.

Character Data
Character Data Byte Size (For Reference)
h | Ox84 | Ox2D | 0x98 | OxC6 | 0x20 0x05
i | Ox43 | Ox24 | Ox84 0x03
j | Ox2D | 0x98 | 0x19 | Ox60 0x04

The second part of the font file is the character table. The character table is comprised of three bytes for
every glyphin thefont file.

Thefirst two bytes represents the position, in bytes, of the glyph stored MSB L SB referenced from the
beginning of the file (including the header. The third byte is the width of the glyph in pixels. So because
there will be 0x09 bytes in the character table (three bytes for each glyph) and four bytes in the header
section, thefirst entry in the table will be 13, or 0x00 0x0D in hexadecimal, and 0x05 for the width.

To calculate the second entry in the character table, representing the position and width of the second
glyph, take the offset of the first entry and add the size of the first bitmap in bytes. Since the first glyph
occupies 0x05 bytes as seen in table 5.1.2 above, and the offset is 0x00 0x0D, the offset of the second entry
will be 0x00 0x12 and the width of the glyph is 0x03.

Calculate the third entry the same way as the second to get table 9 below.

Table 9: Character Table

High Offset (MSB) | Low Offset (LSB) | Character Width
0x00 0x0D 0x05
0x00 0x12 0x03
0x00 0x15 0x04

Once completed, place the character table after the header and the character data aat the end, as seen in

table 10.
Table 10: Sample Font File

0x05 | OxO7 | Ox49 | Ox4B | Ox00 | OXxOD | 0x05 | Ox00
0x12 | 0x03 | Ox00 | Ox15 | Ox04 | 0x84 | Ox2D | 0x98
OxC6 | Ox20 | Ox43 | Ox24 | Ox84 | Ox2D | 0x98 | 0x19
0x60

Red = Header

Blue = Character Table

Purple = Character Data

5.2 Uploading a Font File
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5.3

Syntax

Parameters

Description

Remembered

Hexadecimal OxFE 0x24 [refID] [size] [data)]

Decimal 254 36 [refID] [size] [data]

ASCII 254“$" [refID] [size] [data]

Parameter Length Description

reflD 1 A unique font identification
number.

size 2 Font file size (LSB to MSB).

data X Font file data.

In order to upload a font to the GLC24064 you must first initiate the
upload font file command (OXFE 0x24), you must then passit areference
identification number, which must be uniquefor every font on the display
module. You may then pass the display module the two byte file size,
which needsto be transfered L SB, then MSB. The last part of uploading
afont is transmitting the font file data.

For detailed instructions on uploading a file to the GLC24064 see Sec-
tion 11.1 on page 39.

Always

Setting the Current Font

Syntax

Parameters

Description

Hexadecimal OXFE 0x31 [refI D]

Decimal 254 49 [refI D]

ASCII 254 1" [refID]

Parameter Length Description

reflD 1 A unique font identification
number.

In order to set the font on the GLK24064-25 you must know the font
identification number of the font that you wish to use. Thefont ID is es-
tablished when the font is saved to the display. The default installed fonts
are “Small Filled” and “Futura Bk BT 16” and their font ID’s are 0x01
and 0x02 respectfully, with“ Small Filled” being the default selected font.
Once you are aware of the font ID for the font that you wish you use,
simply send the command bytes (OxFE 0x31) and then send the font ID
corresponding to the font. A directory listing of the contents of the en-
tire filesystem may be obtained by using the “ Get Filesystem Directory”
command, see Section 11.5 on page 42 for more detailed information.
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Remembered

Yes

5.4 Font Metrics

Syntax

Parameters

Description

Remembered

Hexadecimal ~ OxFE 0x32 [Im] [tm] [csp] [Isp] [srow]

Decimal 25450 [Im] [tm] [csp] [Isp] [srow]

ASCII 25442 [Im] [tm] [csp] [Isp] [srow]

Parameter Length Description

Im 1 Left margin: Location in pixels.

tm 1 Top margin: Location in pixels.

csp 1 Character Spacing: Amount of
space in pixels between characters.

Isp 1 Line Spacing: Amount of space
between lines in pixels.

Srow 1 Scroll Row: TheY location of the
last row in pixels.

Font metrics define where the characters are positioned on the
screen, by setting where the rows and columns begin based on the
[Im][tm][csp][Isp][srow] parameters. [Im] defines the leftmost position
and [tm] the topmost. [csp] controls the amount of pixels that are placed
in between characters and [Isp] controls the amount of pixels that are
placed in between lines. [srow] is the location of the top of the last row
that will be displayed on the GLC24064. It defines the row that, when
filled, will cause the display to auto scroll if auto scrolling is enabled.
The font metrics will have to be reconfigured after changing to a differ-
ent font.

Yes

5.5 Set Box Space Mode

Syntax Hexadecimal ~OxFE OXAC [value]
Decimal 254 172 [value]
Parameters Parameter Length Description
value 1 Value (0: Off, 1: On)
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Description This command will toggle the box space mode. Box space modeiswhen
a box, the size of the character to be written, is printed to the display
before a character is written.

Remembered Yes

Factory Default Off

6 Text
6.1 Introduction

The GLC24064 is an intelligent display module, designed to reduce the amount of code necessary to
begin displaying data. Thismeansthat it isableto display all charactersand stringsthat are sent to it, which
are defined in the current font, without much, if any configuration. The display modulewill begin displaying
text at the top left corner of the display area, known as home, and continue to print to the display asif it
was a page on a typewriter. When the text reaches the bottom right, as defined in the font metrics, it will
automatically scroll al of the lines up and continue to display text.

6.2 Move Cursor Home

Syntax Hexadecimal ~ OxFE 0x48
Decimal 25472
ASCII 254 “H”

Description Thiscommand movesthe text insertion point to the top left of the display
area, based on the current font metrics see Section 5.4 on the previous
page.

Remembered No

6.3 Setting the Cursor Position

Syntax Hexadecimal  OXFE 0x47 [col] [row]
Decimal 254 71 [col] [row]
ASCII 254“G" [col] [row]
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Parameters Parameter Length Description

col 1 Column
row 1 Row
Description This command sets the text insertion point to the [col] and [row] speci-

fied. The insertion point is positioned using the base size of the current
font (this command does not position the insertion point at a specific
pixel). The column used is determined by multiplying the width of the
widest character in the font by the [column]. The row used is determined
by multiplying the height of the font by [row + Metrics: line spacing].

Remembered No

6.4 Setting the Cursor Coordinate

Syntax Hexadecimal OxFE 0x79[X] [y]

Decimal 254121 [x] [y]

ASCII 254“y" [X] [y]
Parameters Parameter Length Description

X 1 The horizontal position in pixels.

y 1 The vertica position in pixels.
Description This command positions the insertion point at a specific pixel (X,Y),

which references the top left corner of the font insertion point.

Remembered No

6.5 Auto Scroll On

Syntax Hexadecimal  OXFE Ox51
Decimal 25481
ASCII 2544Q”
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Description

Remembered

Factory Default

6.6 Auto Scroll
Syntax
Description
Remembered

7 Bitmaps

When auto scrollingison, it causesthe display to shift the entiredisplay’s
contents up to make room for a new line of text when the text reaches
the end of the scroll row defined in the font metrics (the bottom right
character position) see Section ?? on page ??.

Yes

On

Off

Hexadecimal  OxFE 0x52
Decimal 254 82
ASCII 254“R"

When auto scrolling is disabled, text will wrap to the top left corner of
the display areawhen the text reaches the end of the scroll row definedin
the font metrics (the bottom right character position) see Section ?? on
page ??. Existing text in the display areais not erased before new text is
placed. A series of spaces followed by a“Cursor Home” command may
be used to erase the top line of text.

Yes

7.1 Introduction

One of the main features of the GLC24064 is its ability to display bitmap images, that are either loaded
onto its on board memory, or written directly to the screen. This chapter will cover creating a bitmap,
uploading the bitmap, as well as drawing the bitmap from memory and directly.

7.2 Uploading a Bitmap File
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Syntax

Parameters

Description

Remembered

Hexadecimal ~ OxFE OX5E [refI D] [size] [data]

Decimal 254 94 [refID] [size] [data]

ASCII 2544~ [refI D] [size] [data]

Parameter Length Description

reflD 1 A unique bitmap identification
number.

size 2 Bitmap file size (LSB to MSB).

data X Bitmap data.

The GLC24064 is capable of storing up to sixty-four font and bitmap
files combined, or 16 Kbytes which ever comes first. In order to upload
a bitmap to the GLC24064 you must first initiate the upload font file
command (OxFE Ox5E), you must then pass it a reference identification
number, which must be uniquefor every font on the display module. You
may then pass the display module the two byte file size, which needs to
be transfered LSB, then MSB. The last part of uploading a bitmap is
transmitting the bitmap file data.

For detailed instructions on uploading a file to the GLC24064 see Sec-
tion 11.1 on page 39.

Always

7.3 Drawing a Bitmap from Memory

Syntax Hexadecimal  OXFE 0x62 [refID] [X] [Y]
Decimal 254 98 [refID] [X] [Y]
ASCII 254“b" [refID] [X] [Y]
Parameters Parameter Length Description
refID 1 The bitmap identification number.
X 1 Left bounds.
Y 1 Top bounds.

Description Thiscommand will draw abitmap that islocated in the on board memory.
The bitmap is referenced by the bitmaps reference i dentification number,
which is established when the bitmap is uploaded to the display module.
The bitmap will be drawn beginning at the top left, from the specified
X,Y coordinates. A directory listing of the contents of the entire filesys-
tem may be obtained by using the “ Get Filesystem Directory” command,
see Section 11.5 on page 42 for more detailed information.
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Remembered No

7.4 Drawing a Bitmap Directly

Syntax Hexadecimal OxFE 0x64 [X] [Y] [W] [H] [D]
Decimal 254100 [X] [Y] [W] [H] [D]
ASCII 254+d” [X][Y][W] [H] [D]
Parameters Parameter Length Description
X 1 Left bounds.
Y 1 Top bounds.
w 1 Width
H 1 Height
D 1 Data
Description Drawing a bitmap to the GLC24064, without first uploading the image

to the memory can be a very useful feature for drawing images that are
not used very often. In order to accomplish this, you must supply the
display modulewith the X,Y coordinates, representing the top left corner
of where you would like to draw the bitmap on the screen, as well as the
width and the height of the bitmap. After you have supplied this datayou
may then upload the bitmap data to the GLC24064. The bitmap data is
encoded into bytes horizontally and is transfered the same asif you were
uploading afile, see Section 11.1 on page 39 for more information about
transferring data to the display module.

NOTE Drawing a bitmap directly to the display supports flow control.

Remembered No

8 Bar Graphs and Drawing

8.1 Introduction

Supplementary to the ability of the GLC24064 to display bitmaps and fonts, the GL C24064 also allows
for arobust 2D drawing environment. With the ability to draw by pixel, line or rectangle, as well as the
ability to continue a line to form a polygon, we are certain that you will spend less time, developing and
creating better looking projects. With the addition of custom bar and strip graphs, you are sure to find the
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right tools to make any graphical layout a success.

8.2 Set Drawing Color

8.3

Syntax

Parameters

Description

Remembered

Draw Pixel

Syntax

Parameters

Description

Remembered

Hexadecimal  OXFE 0x63 [color]

Decimal 254 99 [color]

ASCII 254¢” [color]

Parameter Length Description

color 1 Drawing color (0: White, 1-255:
Black).

This command sets the drawing color for subsequent graphic commands
that do not have the drawing color passed as a parameter. The parameter
[color] is the value of the color where white is 0 and black is 1-255.

No

Hexadecimal ~ OXFE 0x70 [x] [y]

Decimal 254112 [x] [y]

ASCII 254“p" [X] [y]

Parameter Length Description

X 1 X screen location.
y 1 Y screen location.

Thiscommand will draw apixel at (x,y) using the current drawing color.
The unit processes these requests fast enough to keep up with a steady
stream at 115 Kbps so flow control is not required.

No

8.4 Drawing alLine
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Syntax Hexadecimal

OxFE 0x6C [x1] [y1] [x2] [y2]

Decimal 254108 [x1] [y1] [x2] [y2]
ASCII 2541" [x1] [y1] [x2] [y2]
Parameters Parameter Length Description
x1 1 Left bounds.
yl 1 Top Bounds.
X2 1 Right Bounds.
y2 1 Bottom Bounds.
Description This command will draw aline from (x1,y1) to (x2,y2) using the current

drawing color. Lines may be drawn from any part of the display to any
other part. However, it may be important to note that the line may in-
terpolate differently right to left, or left to right. This means that aline
drawn in white from right to left may not fully erase the same line drawn
in black from left to right.

Remembered No

8.5 Continue a Line

Syntax Hexadecimal ~ OXFE 0x65 [X] [y]
Decimal 254101 [x] [y]
ASCII 254“¢e" [x] [y]

Parameters Parameter Length Description
X 1 L eft bounds.
y 1 Top Bounds.

Description This command will draw a line with the current drawing color from the
last line end (x2,y2) to (x,y). This command uses the global drawing
color.

Remembered No

8.6 Draw a Rectangle
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Syntax

Parameters

Description

Remembered

Hexadecimal  OXFE 0x72 [color] [x1] [y1] [x2] [y2]

Decimal 254 114 [color] [x1] [y1] [x2] [y2]

ASCII 254 1" [color] [x1] [y1] [x2] [y2]

Parameter Length Description

color 1 Drawing color (O: White, 1-255:
Black).

x1 1 Left bounds.

yl 1 Top Bounds.

X2 1 Right Bounds.

y2 1 Bottom Bounds.

This command draws a rectangular box in the specified color (0: White,
1: Black). Thetop left corner is specified by (x1,y1) and the bottom right
corner by (x2,y2).

No

8.7 Drawing a Solid Rectangle

Syntax

Parameters

Description

Remembered

Hexadecimal  OXFE 0x78 [color] [x1] [y1] [x2] [y2]

Decimal 254120 [color] [x1] [y1] [x2] [y2]

ASCII 254 “x” [color] [x1] [y1] [x2] [y2]

Parameter Length Description

color 1 Drawing color (O: White, 1-255:
Black).

x1 1 Left bounds.

yl 1 Top Bounds.

X2 1 Right Bounds.

y2 1 Bottom Bounds.

This command draws a solid rectangle in the specified color (0: White,
1: Black). Thetop left corner is specified by (x1,y1) and the bottom right
corner by (x2,y2). Since this command involves considerable processing
overhead, we strongly recommend the use of flow control, particularly if
the command is to be repeated frequently.

No
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8.8 Initializing a Bar Graph

Syntax

Parameters

Description

Remembered

Hexadecimal ~OxFE 0x67 [refID] [type] [x1] [y1] [X2] [y2]
Decimal 254 103 [refI D] [type] [x1] [y1] [x2] [y2]
ASCII 254 “g” [refID] [type] [x1] [y1] [x2] [y2]

Parameter Length Description

reflD Reference number
type Type of bar graph.
x1 Left bounds.

yl Top Bounds.

X2 Right Bounds.

y2 Bottom Bounds.

PR RRRR

This command initializes a bar graph referred to by number [reference
number] of type [type] with size from (x1,yl) (top left) to (x2,y2)
(bottom right). A maximum of 16 bar graphs with reference numbers
from 0 to 15 can be initialized as:

[type] | Direction | Bar Start Point
0 Vertical Bottom

1 Horizontal Left

2 Vertical Top

3 Horizontal Right

The bar graphs may be located anywhere on the display, but if
they overlap, they will not display properly.

It isimportant that [x1] isless than [x2], and [y1] isless than [y2]. This
command doesn't actually draw the graph, it must be filled in using the
Fill Bar Graph command. The unit saves time by only drawing that part
of the bar graph which has changed from the last write, so the represen-
tation on the screen may not survive a screen clear or other corrupting
action. A write of value zero, followed by new values will restore the
proper look of the bar graph.

No
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8.9 Drawing a Bar Graph

Syntax

Parameters

Description

Remembered

Hexadecimal ~ OxFE 0x69 [ref] [valug]

Decimal 254105 [ref] [value]

ASCII 254“1" [ref] [value]

Parameter Length Description

ref 1 Initialized bar graph reference
number.

value 1 The number of pixelsto fill.

Oncethe bar graph has beeninitialized it can befilled in using this com-
mand. This command sets the bar graph specified by the [ref] number
to fill in [value]. [value] is given in pixels and should not exceed the
available height/width of the graph. (If it does the graph will simply be

written to its maximum size.)

No

8.10 Initializing a Strip Chart

Syntax Hexadecimal  OxFE Ox6A [refID] [x1] [y1] [x2] [y2]
Decimal 254 106 [refID] [x1] [y1] [x2] [y2]
ASCII 254" [refID] [x1] [y1] [x2] [y2]

Parameters Parameter Length Description
reflD 1 Reference number
x1 1 Left bounds.
yl 1 Top Bounds.
X2 1 Right Bounds.
y2 1 Bottom Bounds.
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Description A strip chart is an area of the screen reserved for horizontal scrolling.
Thisis normally used as follows:

e Initialize the strip chart, which reserves the appropriate area of the
screen.

Draw aline segment at the right or left side of the strip chart.
Shift the strip chart to the right or left.

Draw the next line segment.

Used this way the strip chart can produce a graph which scrolls
smoothly horizontally in either direction. With text the strip chart
can produce a marquis effect.

NOTE If the strip chart is used with text we recommend the use of a 6 or 7 pixel wide
fixed width character set, with each character placed 8 pixels from the start of the previous
one.

Up to 7 strip charts ([ref] = 0 - 6) may be defined. To initialize a strip
chart the user must define an area on the display in which to place the
strip chart.(x1,y1) isthe top left corner of the areato be used, where [x1]
is the placement of the column where the strip chart is to begin and [y1]
isthe row. The user must then define [x2] as the bottom right column of
the areato be utilized and [y2] as the bottom right row.

Thedefinition of x must lie on byteboundaries. That is, x must be defined
as 0x00, 0x08, 0x10, etc. Thisrestriction does not apply to 'y values.

Remembered No

8.11 Shifting a Strip Chart

Syntax Hexadecimal ~OxFE Ox6B [ref]
Decimal 254107 [ref]
ASCII 254 “K” [ref]
Parameters Parameter Length Description
ref 1 Reference number of a strip chart
that has aready been created.
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Description This command shifts the strip chart left or right. [ref] determines both
which strip chart is used and which direction it will shift. The direction
is selected by the most significant bit (MSB):

e MSB: 0 shiftsleft
e MSB: 1 shiftsright

For exampleif [ref] is 1

e 254107 1 (hex FE 6B 01) shifts eft
e 254107 129 (hex FE 6B 81) shiftsright

This command shifts the contents of the area defined in the Initialize
Strip Chart command 8 pixels at atime.

Remembered No

9 General Purpose Output

9.1 Introduction

General purpose outputs allow you to connect devices, such astemperature probes, to the GL C24064 and
supply them with up to 30mA of current at 5V. The GLC24064 has one GPO which is software controlled,
with functionsto turn it on or off and set the power state for the next startup.

9.2 General Purpose Output Off

Syntax Hexadecimal OXFE 0x56
Decimal 254 86
ASCII 2544V
Description This command turns OFF the general purpose outputs.

NOTE OFF meansthat the output is ground.

Remembered Yes
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9.3 General Purpose Output On

Syntax

Description

Remembered

Hexadecimal  OxFE Ox57
Decimal 254 87
ASCII 254 “W”

This command turns ON the general purpose output. The standard
GPO’s on the GL C24064 output 20mA of current at 5V.

NOTE Theoutputis pulled high.

Yes

9.4 Set Startup GPO state

Syntax Hexadecimal ~OxFE OxC3 [state]
Decimal 254 195 [state]
Parameters Parameter Length Description
state 1 Startup state (0: Off, 1: On)
Description This command will set the startup state for the GPO on the next power
up. A value of onewill cause the GPO to be off on the next startup while
avaue of onewill cause the GPO to be on.
NOTE This command does not affect the current state of the GPO.
Remembered Always
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10 Display Functions

10.1 Introduction

The GL C24064 employs software controlled display settings, which allow for control over, clearing the
screen, changing the brightness and contrast or setting timers for turning it on or off. The combination of
these allow you compl ete software control over your display’s appearance.

10.2 Clear Screen

Syntax

Description

Remembered

Hexadecimal  OxFE 0x58
Decimal 254 88
ASCII 254 “ X"

This command clears the display and resets the text insertion position to
the top |eft position of the screen defined in the font metrics.

No

10.3 Backlight On

Syntax Hexadecimal ~ OxFE 0x42 [min]
Decimal 254 66 [min]
ASClI 254“B” [min]
Parameters Parameter Length Description
min 1 Minutes before turning the
backlight on (0 to 100).

Description This command turns the backlight on after the [minutes] timer has ex-
pired , with a one-hundred minute maximum timer. A time of O specifies
that the display should turn on immediately and stay on. When this com-
mand is sent while the remember function is on, the timer will reset and
begin after power up.

Remembered Yes

Factory Default 0
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10.4 Backlight Off

Syntax Hexadecimal ~OxFE 0x46
Decimal 25470
ASCII 254“F"
Description This command turns the backlight off immediately. The backlight will

remain off until a’Backlight On’ command has been received.

Remembered Yes

10.5 Set Backlight Brightness

Syntax Hexadecimal ~ OXFE 0x99 [brightness]

Decimal 254 153 [brightness]
Parameters Parameter Length Description

brightness 1 Backlight setting (0 to 255).
Description This command sets the backlight settings according to [backlight]. If the

remember function is on, this command acts the same as ' Set and Save
Backlight Brightness'.

Remembered Yes

Factory Default 255

10.6 Set and Save Backlight Brightness

Syntax Hexadecimal ~ OXFE 0x98 [brightness]
Decimal 254 152 [brightness]
Parameters Parameter Length Description
brightness 1 Backlight setting (O to 255).
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Description This command sets and saves the backlight [brightness] as default.

Remembered Always

10.7 Set Contrast

Syntax Hexadecimal ~ OXFE 0x50 [contrast]
Decimal 254 80 [contrast]
ASCII 254 “P" [contrast]
Parameters Parameter Length Description
contrast 1 Contrast value (0 to 255).
Description Thiscommand setsthe display’s contrast to [contrast], where[contrast] is

avalue between 0x00 and OxFF (between 0 to 255). Lower values cause
‘on’ elements in the display area to appear lighter, while higher values
cause ‘on’ elements to appear darker. Lighting and temperature condi-
tions will affect the actual value used for optimal viewing. Individual
display modules will also differ slightly from each other in appearance.
In addition, values for optimal viewing while the display backlight is on
may differ from values used when backlight is off.

This command does not save the [contrast] value, and is lost after power
down; but this command has the option of remembering the settings
when issued with the Remember function ‘on’ . When this is the case,
this command is the same as the Set and Save Contrast command.

Remembered Yes

Factory Default 128

10.8 Set and Save Contrast

Syntax Hexadecimal OxFE 0x91 [contrast]
Decimal 254 145 [contrast]
Parameters Parameter Length Description
contrast 1 Contrast value (0 to 255).
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Description Thiscommand setsthe display’s contrast to [contrast], where[contrast] is
a value between 0x00 and OxFF (between 0 to 255). Lower values cause
‘on’ elements in the display area to appear lighter, while higher values
cause ‘on’ elements to appear darker. Lighting conditions will affect the
actual value used for optimal viewing. Individual display modules will
aso differ dlightly from each other in appearance. In addition, values for
optimal viewing while the display backlight is on may differ from values
used when backlight is off.

NOTE Thiscommand saves the [contrast] value so that it is not lost after power down.

Remembered Yes

Factory Default 128

11 Filesystem

11.1 Introduction

The GLK24064-25 incorporates a 16 Kbyte on board flash memory in order to alow font and bitmap
files to be transfered directly onto the display and recalled whenever necessary. The filesystem can address
up to sixty-four font and bitmap files combined, or 16 Kbytes which ever comes first. This section covers
uploading, downloading, deleting and moving files, as well as getting the remaining space or wiping the
filesystem.

11.1.1 File Upload Protocol

In order to allow fonts and bitmaps to be uploaded to the on board flash memory Matrix Orbital has
developed a simple protocol that supports RS-232/TTL or 12C communications. In order to begin a file
transmission the first step will be to provide the display module with the appropriate command bytes, mean-
ing the command prefix, OXFE, followed by the command number, 0x24 for afont file, or OX5E for a bitmap
file. Thiswill begin the file transfer sequence. The next step will be to request a reference identification
number (ref ID) which will allow you to identify the file for future use. Reference ID numbers can be any
byte between 0x01 and OxFF, however each ID must be unique. Once you have transmitted the refID, the
display module will immediately echo the byte if the ID is not in use, however if the ID isin use it will
decline the ID by sending a decline byte, 0x08, and terminate the session. Once you have received confir-
mation that the refID isnot in use, you may then confirm the echo by sending a confirm byte, 0x01, or report
abyte error by sending a decline byte, 0x08, this will will terminate the session.

The next part of uploading afont file is to provide the display module with the two byte file size of the
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data that you wish to transfer, LSB to MSB. The LSB must be transmitted first and will be echoed by the
module. You must confirm the echo with a 0x01, or report a byte error by sending a decline byte, 0x08.
Second you may transfer the M SB, after receiving the M SB the display module will echo the byte and then
send a confirm, 0x01, if the filefits, or decline byte, 0x08 and terminate the session.

Byte

Description

0x01 | Confirm: Will continue the file transfer.

0x08

Decline: Terminate the session.

The last part of uploading afont fileisto upload the file data. After transmitting each byte of thefile the
module will echo the byte and wait for a confirmation byte of 0xO1 until the file has completed uploading.
Below is an example of uploading the font file which we created in Section 5.1.2 on page 19.

Host:

Module:

Host:

Module:

Host:

Module:

Host:

Module:

Host:

etc...

Transmit (OxFE) ;
Transmit (0x24) ;
Transmit (0x03) ;

Echo (0x03) ;
Receive();
Confirm(0x01) ;

Transmit (0x19) ;

Echo (0x19);

File Size = 0x19

Receive();
Confirm(0x01) ;
Transmit (0x00) ;

Echo (0x00) ;
FileFits(0x01);

Receive();
Transmit (0x05) ;

Echo (0x05) ;
Receive();

Confirm(0x01);
Transmit (0x07) ;

//Command Prefix
//Font file upload command
//Request file ID for font file

//Accept request for file ID, by echoing the request
//Receive the echo
//Confirm File ID

//Transmit the file size LSB

//Echo the LSB

//Receive LSB echo
//Confirm the LSB
//Transmit MSB

//Echo MSB
//Send confirmation that the file fits

//Receive confirmation
//Begin transmit of file data

//Echo first byte from file
//Receive echo

//Confirm echo
//Transmit second byte of file data
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NOTES

e The GLC24064 has watch dog timer, set to 2.1 seconds in between transmissions, in
order prevent the display module from staying in awaiting stete.

e Once the timeout has been reached the timer will reset the display and issue a OXFE
0xD4 response to the host to signal that this has happened.

11.2 Wipe Filesystem

Syntax Hexadecimal  OXFE 0x21 0x59 0x21
Decimal 2543389 33
ASCII 254 17 Ly
Description This command completely erases the display’s non-volatile memory. It

removesall fonts, font metrics, bitmaps, and settings (current font, cursor
position, communication speed, etc.). It isan “odd” command in that it
isthree bytesin length in order to prevent accidental execution.

Remembered Yes

11.3 Deleting a File

Syntax Hexadecimal ~OxFE OxAD [type] [reflD]

Decimal 254 173 [type] [refI D]
Parameters Parameter Length Description

type 1 Type of file (0:Font, 1:Bitmap)

reflD 1 Reference ID of the fileto delete.
Description This command erases asingle file at a time within the GL C24064 mem-

ory when given two parameters: [type] and [ref]. Thefile type and refer-
ence number are defined when the file is saved to the GL C24064.

e [type] = 1: Bitmap
e [type] = 0: Font

Remembered Yes
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11.4 Get Filesystem Space

Syntax

Description

Remembered

Hexadecimal OxFE OxAF
Decimal 254 175

This command will return 4 bytes, LSB to MSB for how many bytes are
remaining in the 16 KB on board memory.

No

11.5 Get Filesystem Directory

Syntax Hexadecimal OxFE 0xB3
Decimal 254 179
Description This command will return a directory of the contents of the file system.
The first byte returned will be a hex value representing the number of
entries in the filesystem, followed by four bytes for each entry. See the
following tables:
Filesystem Header
Bytes Description
1 Hex value representing the number
of entriesin the filesystem
File Entry
Bytes | Description
1 Flag: Hex value of 0x00 indicates
that thisfile entry has not been used.
1 FilelD/Type: 1st bit is the file type
(O: Font, 1: Bitmap). Next 7 bitsare
thefileID.
1 File Size: LSB
1 File Size: MSB
Remembered No
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11.6 Downloading a File

Syntax Hexadecimal  OXFE OxB2[Type] [reflD]
Decimal 254 178 [Type] [reflD]

Parameters Parameter Length Description
Type 1 File type (0:Font File, 1:Bitmap)
refID 1 Reference ID number

Description To reverse pins two and three of the Power/Data Connector remove the

zero ohm resistors from the Legacy Data Connector Jumpers, labeled
with the = symbol and place them on the jumpers labeled with the X
symbol. Thiswill alow you to transmit on pin two, and receive data on
pin three as pictured in figure [cap: L egacy-Data-Connector] bel ow.

Remembered No

11.7 Moving a File

Syntax Hexadecimal OxFE 0xB4 [oldT] [oldID] [newT] [newID]
Decimal 254180 [oldT] [oldID] [newT] [newlD]
Parameters Parameter Length Description
oldT 1 Old filetype
oldID 1 OldfileID
newT 1 New file type
newlD 1 New fileID
Description This command can be used to move afileto anew file ID, or correct the

type of afile that was uploaded incorrectly. The command first checksto
seeif thereisafileidentified by [oldT] and [oldID]. If it does exist, and
there is no file aready with the desired type and ID, the ID and type of
the old file will be changed to [newT] and [newID] respectively.

Remembered Always
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12 Data Security

12.1 Introduction

Ensuring that your GLC24064 display’s exactly what you want it to can be the difference between a
projects success and failure. This is why we incorporate features such as Data Lock into the GL C24064.
With this new feature you now are in control over of how and when settings will be changed so thereis no
need to worry about the module acting exactly like you expected it to because all the settings may be locked
and remembered for the next power up.

12.2 Set Remember

Syntax Hexadecimal ~ OxFE 0x93 [switch]
Decimal 254 147 [switch]
Parameters Parameter Length Description
switch 1 0: Do not remember, 1: Remember
Description This command allows you to switch the remember function on and off.
To use the remember function, set remember to on, then set al of the
settings that you wish to save, settings that are listed as 'Remember:
Yes' support being saved into the non-volatile memory. After you have
set all of the commands that you wish to save, you may then cycle the
power and check the display settings to ensure that all the settings have
been saved. If you wish to use remember again after cycling the power,
you must set it to on again.
NOTES
e Writing to non-volatile memory is time consuming and slows down the operation of
the display.
e Non-volatile memory has a ‘write limit' and may only be changed approximately
100,000 times.
Remembered No
Factory Default Do not remember
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12.3 Data Lock

Syntax

Parameters

Description

Remembered

Factory Default

Hexadecimal OxFE OxCA [level]

Decimal 254 202 [level]
Parameter Length Description
level Sets the data lock level

Data lock, originally known as paranoia, alows you to lock the module
from displaying information, as well as enables the protection of the
filesystem and module settings. Each bit corresponds corresponds to a
different lock level, while sending a zero will unlock your display as the

following tables explains:

Bit Binary DataLock Level | Description

0 0 Unlock Sending a zero will cause
the display to unlock.

1-4 1-1111 Reserved

5 10000 Setting Lock Locks the display settings
such as backlight, contrast
and GPO settings.

6 100000 Filesystem Lock | When locked no bitmap or
font files may be added,
deleted or modified.

7 1000000 Command Lock Locks al commands but
thethe datalock command.

8 10000000

NOTES

e Sending anew datalock level will overridethe previous datalock level.
e Datalock levels may be combined.

Always

0
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Examples

Hex | Dec | Binary Description

0x00 0 0 Unlock

OxFO | 240 | 11110000 | Setting, Filesystem, Command and Display Lock

0x50 | 80 | 01010000 Setting and Command Lock

12.4 Set and Save Data Lock

Syntax Hexadecimal OXFE OXCB [level]
Decimal 254 203 [level]
Parameters Parameter Length Description
level 1 Sets the data lock level
Description This command will set and save the data lock level. See the Data Lock
section for more information.
Remembered Always
Factory Default 0
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13 Miscellaneous

13.1 Introduction

Thischapter coversthe’ Report Version Number’ and’ Read Module Type' commands. These commands
can be particularly useful to find out more information about the display module before contacting technical

support.

13.2 Read Version Number

Syntax Hexadecimal  OXFE 0x36
Decimal 25454
ASCII 25446”
Description This command will return a byte representing the version of the module,

see the following table as an example:

Hex Value | Version Number
0x10 Version 1.0
0x20 Version 2.0
0x42 Version 4.2
Remembered No
13.3 Read Module Type
Syntax Hexadecimal  OXFE 0x37
Decimal 254 55
ASCII 25447

Matrix Orbital GLC24064

47



Description

Remembered

This command will return a hex value corresponding to the the model
number of the modul e see the following table:

Hex Product ID Hex Product ID
1 LCD0821 36 | LK202-24-USB
2 LCD2021 37 | VK202-24-USB
5 LCD2041 38 | LK204-24-USB
6 LCD4021 39 | VK204-24-USB
7 LCD4041 3A PK162-12
8 LK202-25 3B VK162-12
9 LK204-25 3C | MOS-AP-162A
A LK404-55 3D PK202-25
B VFD2021 3E MOS-AL-162A
C VFD2041 40 | MOS-AV-202A
D VFD4021 41 MOS-AP-202A
E VK202-25 42 | PK202-24-USB
F VK?204-25 43 MOS-AL-082
10 GLC12232 44 MOS-AL-204
13 GLC24064 45 MOS-AV-204
15 GLK24064-25 46 MOS-AL-402
22 GLK12232-25-WBL 47 MOS-AV-402
24 GLK12232-25-SM 48 LK082-12
31 LK404-AT 49 VK402-12
32 MOS-AV-162A 4A VK404-55
33 LK402-12 4B LK402-25
34 LK162-12 4C VK402-25
35 LK204-25PC

No

14 Command Summary

14.1 Communications

Description

Syntax

Page

Turn Flow Control On

Decimal
ASCII

Hexadecimal  OxFE Ox3A [full] [empty]
254 58 [full] [empty]
254" [full] [empty]

14
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Description Syntax Page
Turn Flow Control Off Hexadecimal OxFE 0x3B 15
Decimal 254 59
ASCII 254"
Changing the I°C Slave Hexadecimal ~ OxFE 0x33 [adr] 16
Address Decimal 254 51 [adr]
ASCII 254 43" [adr]
Changing the Baud Rate Hexadecimal  OXFE 0x39 [speed] 16
Decimal 254 57 [speed)]
ASCII 25449" [speed]
Setting a Non-Standard Hexadecimal  OxFE OxA4 [speed)] 17
Baud Rate Decimal 254 164 [speed]
14.2 Fonts
Description Syntax Page
Uploading aFont File Hexadecimal ~ OXFE 0x24 [refI D] [size] [data] 20
Decimal 254 36 [refI D] [size] [data]
ASCII 254“$" [refID] [size] [data]
Setting the Current Font Hexadecimal  OXxFE Ox31 [refI D] 21
Decimal 254 49 [refID]
ASClI 254“1” [refID]
Font Metrics Hexadecimal ~OxFE 0x32 [Im] [tm] [csp] [Isp] [srow] 22
Decimal 254 50 [Im] [tm] [csp] [Isp] [srow]
ASCII 254“2" [Im] [tm] [csp] [Isp] [srow]
Set Box Space Mode Hexadecimal ~OxFE OXAC [value] 22
Decimal 254 172 [vaug]
14.3 Text
Description Syntax Page
Move Cursor Home Hexadecimal ~OxFE 0x48 23
Decimal 25472
ASCII 254“H”
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Description Syntax Page
Setting the Cursor Hexadecimal ~ OxFE 0x47 [col] [row] 23
Position Decimal 25471 [col] [row]
ASCII 254“G” [col] [row]
Setting the Cursor Hexadecimal  OXFE O0x79 [X] [y] 24
Coordinate Decimal 254 121 [X] [y]
ASCII 254y [X] [y]
Auto Scroll On Hexadecimal  OXFE 0x51 24
Decimal 25481
ASCII 2544Q”
Auto Scroll Off Hexadecimal ~OxFE 0x52 25
Decimal 254 82
ASCII 254“R”
14.4 Bitmaps
Description Syntax Page
Uploading aBitmap File Hexadecimal ~ OxFE OX5E [refID] [size] [data] 25
Decimal 254 94 [refID] [size] [datal
ASCII 254 “~* [refl D] [size] [data]
Drawing a Bitmap from Hexadecimal  OXFE 0x62 [refID] [X] [Y] 26
Memory Decimal 25498 [refID] [X] [Y]
ASCII 254 “b" [refID] [X] [Y]
Drawing a Bitmap Hexadecimal OXFE O0x64 [X] [Y] [W] [H] [D] 27
Directly Decimal 254 100 [X] [Y] [W] [H] [D]
ASCII 254“d” [X][Y][W] [H] [D]
14.5 Bar Graphs and Drawing
Description Syntax Page
Set Drawing Color Hexadecimal ~OxFE 0x63 [color] 28
Decimal 254 99 [color]
ASCII 254“c” [color]
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Description Syntax Page
Draw Pixel Hexadecimal  OxFE Ox70[x] [y] 28
Decimal 254112 [x] [y]
ASCII 254“p" [X] [y]
DrawingalLine Hexadecimal  OXFE O0x6C [x1] [y1] [x2] [y2] 28
Decimal 254 108 [x1] [y1] [x2] [y2]
ASCII 254 41" [x1] [y1] [x2] [y2]
ContinuealLine Hexadecimal  OxFE 0x65[X] [y] 29
Decimal 254101 [x] [y]
ASCII 254“¢€" [x] [y]
Draw a Rectangle Hexadecimal OxFE 0x72[color] [x1] [y1] [x2] [y2] 29
Decimal 254 114 [color] [x1] [y1] [x2] [y2]
ASCII 254“r" [color] [x1] [y1] [x2] [y2]
Drawing a Solid Hexadecimal OxFE 0x78[color] [x1] [y1] [x2] [y2] 30
Rectangle Decimal 254 120 [color] [x1] [y1] [x2] [y2]
ASCII 254 “x” [color] [x1] [y1] [x2] [y2]
Initializing a Bar Graph Hexadecimal ~OxFE 0x67 [refID] [type] [x1] [y1] [x2] [y2] 31
Decimal 254 103 [refID] [type] [x1] [y1] [x2] [y2]
ASCII 254 “g” [refID] [type] [x1] [y1] [x2] [y2]
Drawing a Bar Graph Hexadecimal ~ OxFE 0x69 [ref] [value] 32
Decimal 254 105 [ref] [valueg]
ASCII 254 41" [ref] [valug]
Initializing a Strip Chart Hexadecimal  OxFE Ox6A [refID] [x1] [y1] [x2] [y2] 32
Decimal 254106 [refID] [x1] [y1] [x2] [y2]
ASCII 254“j" [refID] [x1] [y1] [x2] [y2]
Shifting a Strip Chart Hexadecimal  OXFE Ox6B [ref] 33
Decimal 254 107 [ref]
ASCII 254 “K” [ref]
14.6 General Purpose Output
Description Syntax Page
Genera Purpose Output Hexadecimal  OXFE 0x56 34
Off Decimal 254 86
ASCII 2544\
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Description Syntax Page
Genera Purpose Output Hexadecimal  OXFE Ox57 35
On Decimal 254 87
ASCII 254 “W”
Set Startup GPO state Hexadecimal OxFE OxC3 [state] 35
Decimal 254 195 [state]
14.7 Display Functions
Description Syntax Page
Clear Screen Hexadecimal  OXFE 0x58 36
Decimal 254 88
ASCII 254 X"
Backlight On Hexadecimal  OXFE 0x42 [min] 36
Decimal 254 66 [min]
ASCII 254 “B” [min]
Backlight Off Hexadecimal OXFE 0x46 37
Decimal 25470
ASCII 254“F
Set Backlight Brightness Hexadecimal ~ OxFE 0x99 [brightness] 37
Decimal 254 153 [brightness]
Set and Save Backlight Hexadecimal ~ OXFE 0x98 [brightness] 37
Brightness Decimal 254 152 [brightness)
Set Contrast Hexadecimal  OxFE 0x50 [contrast] 38
Decimal 254 80 [contrast]
ASCII 254 “P" [contrast]
Set and Save Contrast Hexadecimal ~OxFE 0x91 [contrast] 38
Decimal 254 145 [contrast]
14.8 Filesystem
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Description Syntax Page

Wipe Filesystem Hexadecimal ~ OxFE 0x21 0x59 0x21 41
Decimal 254338933
A%ll 254 H!” (lYH H!”

Deleting aFile Hexadecimal OXFE OXAD [type] [refI D] 41
Decimal 254 173 [type] [refI D]

Get Filesystem Space Hexadecimal  OXFE OxAF 42
Decimal 254 175

Get Filesystem Directory Hexadecimal OxFE OxB3 42
Decimal 254 179

Downloading aFile Hexadecimal  OXFE OxB2 [Type] [refI D] 43
Decimal 254 178 [Type] [refID]

Moving aFile Hexadecimal OXFE O0xB4 [oldT] [oldID] [newT] [newID] 43
Decimal 254180 [oldT] [oldID] [newT] [newlD]

14.9 Data Security

Description Syntax Page

Set Remember Hexadecimal  OXFE 0x93 [switch] 44
Decimal 254 147 [switch]

Data Lock Hexadecimal ~ OxFE OxCA [level] 45
Decimal 254 202 [level]

Set and Save Data Lock Hexadecimal OxFE OXCB [level] 46
Decimal 254 203 [level]

14.10 Miscellaneous

Description Syntax Page
Read Version Number Hexadecimal  OxFE 0x36 47
Decimal 25454
ASCII 254“6"
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Description Syntax Page
Read Module Type Hexadecimal ~ OxFE 0x37 47
Decimal 254 55
ASCII 25447"
14.11 Command By Number
Command Description Page
Hex Dec ASCII
0x21 33 ‘e Wipe Filesystem 41
0x24 36 “$ Uploading a Font File 20
0x31 49 “1 Setting the Current Font 21
0x32 50 “2r Font Metrics 22
0x33 51 ‘3 Changing the | 2C Slave Address 16
0x36 54 “6” Read Version Number 47
0x37 55 “r Read Module Type 47
0x39 57 “g Changing the Baud Rate 16
0x3A 58 . Turn Flow Control On 14
0x3B 59 ‘L Turn Flow Control Off 15
0x42 66 “B” Backlight On 36
0x46 70 “F Backlight Off 37
0x47 71 “G" Setting the Cursor Position 23
0x48 72 “H” Move Cursor Home 23
0x50 80 “P Set Contrast 38
0x51 81 “Q” Auto Scroll On 24
0x52 82 “R” Auto Scroll Off 25
0x56 86 “V” General Purpose Output Off 34
0x57 87 “W” General Purpose Output On 35
0x58 88 “X” Clear Screen 36
Ox5E 94 “nn Uploading a Bitmap File 25
0x62 98 “b” Drawing a Bitmap from Memory 26
0x63 99 “c’ Set Drawing Color 28
0x64 100 “d Drawing a Bitmap Directly 27
0x65 101 ‘e’ Continuealine 29
0x67 103 “g’ Initializing aBar Graph 31
0x69 105 “i” Drawing aBar Graph 32
Ox6A 106 “i” Initializing a Strip Chart 32
0x6B 107 “K” Shifting a Strip Chart 33
0x6C 108 “” Drawing aLine 28
0x70 112 “p’ Draw Pixel 28
0x72 114 “r Draw a Rectangle 29
0x78 120 “x” Drawing a Solid Rectangle 30
0x79 121 “y” Setting the Cursor Coordinate 24
0x91 145 Set and Save Contrast 38
Matrix Orbital GLC24064



Command Description Page
Hex Dec ASCII

0x93 147 Set Remember 44
0x98 152 Set and Save Backlight Brightness 37
0x99 153 Set Backlight Brightness 37
OxA4 164 Setting a Non-Standard Baud Rate 17
OxAC 172 Set Box Space Mode 22
OxAD 173 Deleting aFile 41
OXAF 175 Get Filesystem Space 42
0xB2 178 Downloading aFile 43
0xB3 179 Get Filesystem Directory 42
0xB4 180 Moving aFile 43
0xC3 195 Set Startup GPO state 35

15 Appendix

15.1 Specifications

15.1.1 Environmental

Table 65: Environmental Specifications

Standard Temperature

Extended Temperature

Operating Temperature

0°Cto+50°C

-20°Cto +70°C

Storage Temperature

-20°Cto +70°C

-30°C to +80°C

Operating Relative Humidity

90% max non-condensing

Vibration (Operating)

4.9 m/s? XYZ directions

Vibration (Non-Operating)

19.6 m/s? XY Z directions

Shock (Operating)

29.4m/s? XYZ directions

Shock (Non-Oper ating)

490 m/s? XY Z directions

15.1.2 Electrical

Table 66: Electrical Specifications

Standard Wide Voltage (V)

Wide Voltage with Efficiant
Switching Power Supply

(VPT)
Supply Voltage +5Vdc +0.25V +9V to +15V +9V to +35V
Backlight On 110 mA typical
Backlight Off Supply 40 mA
Power Conservation 35mA
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15.2 Optical Characteristics

Table 67: Optical Characteristics

Pixel Layout 240 x 64 pixels XxY
Number of Characters | 320 (maximum 40 characters x 8
Lines with 5x7 font)
Display Area 127.16 x 33.88mm XxY
Dot Size 0.49 x 0.49mm (XxY)
Dot Pitch 0.53 x 0.53mm (XxY)

LED Backlight Life

100, 000 hours yellow/green back-
light
20, 000 hours white backlight

Backlight

Yellow/Green LED
White LED

15.3 Physical Layout

Figure 21: Physical Diagram
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15.4 Definitions

E Extended Temperature (-20C to 70C)

VPT Wide Voltage with Efficient Switching Power Supply (+9 to +35Vdc)
V Wide Voltage (+9 to +15Vdc)

GW Grey Text / White Background

WB White Text / Blue Background

MSB Most Significant Byte

LSB Least Significant Byte

15.5 Contacting Matrix Orbital

Telephone
Sales and Support: 1(403)229-2737

On TheWeb
Sales: http://lwww.MatrixOrbital.com
Support: http://www.MatrixOrbital.ca
Forums: http://www.lcdforums.com
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