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1 Getti ng Started

The LK202-25 is an intelli gent LCD display designed to decrease development time by providing an
instant solution to any project. With the abilit y to communicate via serial RS-232/TTL and I2C protocols,
the versatile LK202-25can be used with virtually any controller. The ease of use is further enhanced by an
intuitive commandstructure to allow display settings such asbacklight brightness, contrast and baudrate to
besoftware controlled. Additionally, up to thirty-two custom charaters such ascharacter sets for bar graphs,
medium and large numbersmay be stored in the non-volitil ememory to be easily recalled and displayed at
any time.

1.1 Display Options Available

TheLK202-25comes in a wide variety of colors including the standard yellow/green or inverseyellow,
thepopular blue/white andthe crisp white/grey aswell as inversered which isexcellent for viewingat night.
Extended voltage, and temperature options are also available, to allow you to select the display which will
best fit your project needs.

Figure1: LK202-25Options
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1.2 Access ories

NOTE Matrix Orbital provides all the interface accessories needed to get your display
up and running. You will find these accessories and others on our e-commercewebsite at
http://www.matrixorbital.com. To contact asalesassociateseeSection 14.6 on page59for
contact information.

Figure2: 5V Power Cable Adapter
Figure 3: 12V Power Cable Adapter (V/VPT
Models)

Figure4: Breadboard Cable Figure5: Serial Cable 4FT
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Figure6: Communicationand 5V Power Cable

Figure7: Aluminum Mountings
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Figure8: Keypad Mountings

Figure9: MountingKits
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Figure10: 4X4 Keypad

1.3 Features

• 20column by 2line alphanumeric liquid crystal display
• Selectable communication protocol, serial at RS232 or TTL levelsor I2C
• Six, 5V -20mA, general purposeoutputs for a variety of applications
• Lightningfast communicationspeeds, up to 57.6 kbps for RS-232and 100 kbpsfor I2C
• Extended temperature available for extreme environmentsof -20C to 70C
• Extended voltage andefficient power supply available
• Built i n font with provisionfor up to 8 user defined characters
• Useof up to 127moduleson thesame2 wire I2C interface
• DallasOne-Wirebusthat is capableof communicatingwith upto 32 devices
• Fully buffered so that no delays in transmissionare ever necessary
• Abilit y to adda customized splash / startupscreen
• Software controlled contrast and brightnesswith configurabletime-out setting upto 90minutes
• Useof up to a 25 key keypad with a 10 key buffer
• Horizontal or vertical bar graphs
• FitsMatrix Orbital’smountingswithout any modifications

1.4 Conn ecting to a PC

The LK202-25connects seamlessly to a PC and it is an excellent means of testing the functionality. To
connect your display to aPC, youwill require astandard RS-232 9-pin serial cablesuch as theonepictured
in figure 5 on page 2, aswell asamodified 5V power adapter such as theonepictured in figure2 on page 2.

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

1. Plug theserial cable into the com port youwish to use.
2. Connect themodified 5V power adapter to apower lead from your PC power supply (youwill haveto

open your computer case).
3. Connect theserial cable to theDB-9 connector on the back of thedisplay.
4. Connect the5V power adapter to the4-pin connector on theback of thedisplay.
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WARNING DO NOT use the standard floppy drive power connector,
as thiswill not provideyouwith the correct voltage andwill damagethe
display module.

Figure11: PC vsMatrix Orbital Display ModuleWiring

1.5 Installi ng the Software

1.5.1 uProject

uProject wasdesigned byMatrix Orbital to provide asimple andeasy to useinterfacethat will allow you
to test all of the featuresof our alphanumeric displays.

To install uProject from theMatrix Orbital CD, follow the followingsteps:

1. Insert the Matrix Orbital CD-ROM into theCD drive
2. Locate thefile, uProject.exe, which should be in the “CD-drive:\Download” directory.
3. CopyuProject.exe to a directory that youwish to run it from.
4. Double click on "uProject.exe"

Be sure to check the information selected in the COM Setup the first time uProject is run. Oncethis infor-
mation is entered correctly the program can beused to control all functionsof the graphic display.
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Compor t The serial port the display
isplugged in to.

Baudrate The communication speed
thedisplay
module is set to. (Default
19,200)

Figure12: uProject Settings

NOTES

• uProject and other alphanumeric softwaremay also bedownloaded from Matrix Or-
bital’s support site at http://www.matrixorbital.ca/software/software_alpha/

2 Hardware Information

Refer to the following diagram for this chapter:
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1 DB-9 Connector 5 Power / Data Connector
2 Power Through DB9 Jumper 6 Keypad Interface
3 GPOs 7 Protocol Select Jumpers
4 Manual Overr ide 8 Optional Dallas1-Wire Br idge

Figure13: LK202-25

2.1 DB-9 Conn ector

TheLK202-25 providesaDB-9 Connector to readily interfacewith serial deviceswhich usetheEIA232
standard signal levels of ±12V to ±12V. It is also possible to communicate at TTL levels of 0 to +5V by
setting the Protocol Select Jumpers to TTL. As an added feature it is also possible to apply power through
pin 9 of theDB-9 Connector in order to reduce cable clutter. However, in order to accomplish thisyoumust
set thePower Through DB-9 Jumper.

Pin 2 Tx \ SDA (I2C data)
Pin 3 Rx \ SCL (I2C clock)
Pin 5 GND
Pin 9 PWR (Must solder Power Through DB-

9 Jumper. See table 1 on page 10 for
power requirements.)

Figure14: RS-232Pin out

2.1.1 Power Through DB-9 Jumper

In order to provide power through pin 9 of the DB-9 Connector you must place asolder jumper on the
Power through DB-9 Jumper pictured in figure15 below. TheLK202-25allowsall voltagemodelsto usethe
power throughDB-9 option, seetable1 on page10for display modulevoltage requirements.
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Figure15: Power ThroughDB-9 Jumper

WARNING Do not apply voltagethrough pin 9 of theDB-9 connector
AND throughthe Power/DataConnector at thesametime.
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2.2 Power/Data Conn ector

ThePower/Data Connector providesastandardconnector for poweringthedisplay module. TheLK202-
25 requires five volts for the standard display module, between nine to fifteen for the wide voltage (V)
and between nine to thirty-five volts for the wide voltage with efficient power supply module (VPT). The
voltage is applied through pins one and four of the four pin Power/Data connector. Pins two and three are
reserved for serial transmission, using either the RS-232/TTL or the I2C protocol, depending onwhat has
been selected by the Protocol Select Jumpers. Pins two and threemay be reversed by changing the Legacy
Connector Jumpers in order to be compatiblewith previousPCB revisions.

Pin 1 PWR (See table 1)
Pin 2 Rx \ SCL (I2C clock)
Pin 3 Tx \ SDA (I2C data)
Pin 4 GND

Figure16: Power Connector andPin out

Table1: Power Requirements
Standard -V -VPT

Supply Voltage +5Vdc±0.25V +9V to +15V +9V to +35V
Supply Current 148mA typical

Inrush 148mA

WARNINGS

• Do not apply any power with reversed polarization.
• Do not apply any voltageother than thespecified voltage.

2.3 Protocol Select Jumpers

The Protocol Select Jumpers, pictured below in figure 17, provide the means necessary to toggle the
display modulebetween RS-232, TTL and I2C protocols. Asa default, the jumpersare set to RS-232mode
with solder jumps on the 232 jumpers. In order to placethe display module in I2C mode you must first
remove the solder jumps from the 232 jumpers and then placethem on the I2C jumpers. The display will
now be in I2C mode and have adefault slave addressof 0x50 unlessit hasbeen changed. Similarly, in order
to changethe display to TTL mode, simply removethe zero ohm resistors from the 232 or I2C jumpersand
solder them to theTTL jumpers.
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Figure17: Protocol Select Jumpers
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2.4 General Purpose Outputs

A unique feature of the LK202-25 is the abilit y to control relays and other external devices using a
General Purpose Output, which can provide up to 20mA of current and +5Vdc from the positive side of
the GPO. This is limited by a 240 ohm resistor which is located to the above right of the GPOs as pictured
below in figure 21. If the device, which is being driven by a GPO, requiresa relatively highcurrent (such as
a relay) and has an internal resistanceof its own greater than 250 ohms, then the 240 ohm resistor may be
removed andreplaced with aJumper.

- GND
+ MAX: 20mA, +5Vdc

Figure18: General PurposeOutput

WARNING If connectinga relay, besure that it is fully clamped using
a diode andcapacitor in order to absorb any electro-motiveforce(EMF)
which will begenerated.

2.5 Dallas 1-Wire Bridge

In addition to the six general purpose outputs the LK202-25 offers an optional Dallas 1-wire bridge, to
allow for an aditional thirty two 1-wire devices to be connected to the display. Please note the the display
normally doesnot comewith theDallas1-wirebridge. It will haveto beordered asa custom. Please talk to
your sales representative if youwould like thisoption. SeeSection 8 on page34.
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Figure19: Dallas1-WireBridge

2.6 Manual Overr ide

The Manual Override is provided to allow the LK202-25 to be reset to factory defaults. This can be
particularly helpful i f the display module has been set to an unknown baud rate or I2C Slave Addressand
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 thedisplay module.

2. Place aJumper on theManual Override pins.

3. Power up thedisplay module.

4. Thedisplay module isnow set to itsdefault values listed below in table 2.

5. Edit andsave settings.
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Table2: Default Values
Br ightness 255
Baud Rate 19.2 kbps
I2C SlaveAddress 0x50
Data Lock False
RS232AutoTransmitData True

NOTE Thedisplay modulewill revert back to theold settingsonceturned off , unlessthe
settingsare saved.

2.7 Keypad Interface Conn ector

TheLK202-25 providesa Keypad Interface Connector which allows for up to afiveby fivematrix style
keypad to be directly connected to the display module. Key presses are generated when a short is detected
between a row and a column. When a key press is generated a character, which is associated with the
particular key press, is automatically sent on the Tx communication line. If the display module is running
in I2C mode, the “Auto Transmit Keypress” function may be turned off , to allow the key presses to remain
in the buffer so that they may be polled. The character that is associated with each key pressmay also be
altered using the “Assign Key Codes” command, for more detailed informationseethe KeypadSection, on
page36.

Figure21: Keypad InterfaceConnector

NOTE TheGround / +5V pin is toggled bythe jumper to theright of thekeypad connec-
tor. Jump 1& 2 for +5V or 2 & 3 for GND.
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3 Troub leshoo ting

3.1 The display does not turn on when po wer is applied.

• First, youwill want to makesurethat youareusingthe correct power connector. Standard floppy drive
power cables from your PC power supply may fit on the Power/Data Connector however they do not
have the correct pin out as can be seen in figure 11 on page 6. Matrix Orbital supplies power cable
adapters for connectingto a PC, which can be foundin theAccessories Section on page2.

• The next step is to check the power cable which youare using for continuity. If you don’ t have an
ohm meter, try usingadifferent power cable, if thisdoesnot help try usinga different power supply.

• The last step will be to check the Power / Data Connector on the LK202-25. If the Power / Data
Connector has become loose, or you are unable to resolve the issue, please contact Matrix Orbital,
see14.6 on page59 for contact information.

3.2 The display modu le is not communicating.

• First, check the communication cable for continuity. If you don’ t have an ohm meter, try using a
different communicationcable. If youare usinga PC try usingadifferent 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
seeSection 2.3 on page10.

• Third, ensurethat thehost system and display module areboth communicating onthesamebaudrate.
Thedefault baudrate for thedisplay module is 19200 bps.

• If youare communicatingto thedisplay via I2C please ensure that thedata isbeingsent to the correct
address. Thedefault slave addressfor thedisplay module is0x50.

NOTE I2C communicationwill always requirepull up resistors.

• Finally, you may reset the display to it’s default settings using the Manual Override Jumper, see
Section 2.6 on page13.

3.3 The display modu le is communicating, however text canno t
be displayed.

• A commoncause may be that the contrast settings have been set to low. The solution to this problem
is to adjust the contrast settings. Thedefault setting that will work in most environmentsis 128.

NOTE Optimal contrast settingsmay vary accordingto factors such astemperature, view-
ingangle and lightingconditions.
If you are unable to resolve any issue please contact Matrix Orbital. See14.6 on page 59
for contact information.
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4 Communications

4.1 Introdu ction

The commandslisted in this chapter describehow to configuredataflow on theLK202-25.

4.1.1 I2C Communication Summary

The LK202-25 is capable of communicatingat 100KHz in I2C mode, with 127 units addressable on a
single I2C communicationline. However, in order to communicatevia I2C youmust first ensurethat pull up
resistors, with a nominal valueof 1K to 10K, are placed ontheSCL andSDA communication linescoming
from pins two and threeof the Data / Power Connector respectively. Data responses by the module are
automatically output via RS232, in case the host will be querying the module, it is necessary for the host
to inform the module that its responses are to be output via I2C. This can be done by sending command
254 /160/ 0 to turn off auto transmission of data in RS232. This will keep the data in the buffer until the
master clocksaread of theslave. TheI2C data linesoperate at 5V normally or 3.3V for -1U styleunits. The
LK202-25 uses8-bit addressing, with the8th or Least Significant Bit (LSB) bit designated as theread/write
bit, a0 designatesa write addressanda 1 designatesa read address. Thedefault read addressof thedisplay
module will be 0x51, whereas the write addressis 0x50 by default. This addressmay be changed by using
cmd 254/ 51 / <address>. TheLK202-25should only besent addresses that are even (LSB is 0). When the
I2C master wishes to write to thedisplay, the effective addressis $50(0101 0000) , sincetheLSB has to be
0 for an I2C master write. When the I2C master wishes to read the LK202-25, the effective addressis $51
(0101 0001), sincetheLSB has to be1 for an I2C master read.

If wetake astandard Philli ps7 bit addressof $45(100 0101), Matrix Orbital’sLK202-25would describe
thisPhilli ps I2C addressas$8A (1000 1010). Theread addresswould be$8B (1000 1011).

Theunit doesnot respondto general call address($00).

When communicating in I2C the LK202-25 will send an ACK on the 9th clock cycle when addressed.
When writing to the display module, the display will respondwith 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
respondwith aNAK. When performingamultiplebyteread within oneI2C transaction, each byteread 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 isover.

TheLK202-25 has some speed limitations, especially when run in I2C mode. Here are some considera-
tionswhen writing I2C code:

* to be able to read the replies of query commands (eg. cmds 54, 55) the following command must be
sent (only needs to be sent once, so this can be done somewhere in init): 254/ 160/ 0 this command puts
the reply data in the I2C output buffer instead of the RS232 output buffer. Please note that due to a 16 byte
output buffer, query commands that reply with more than 16 bytes cannot be read (eg cmd Get FileSystem
Directory)

* 3msdelay between the read commands

* 625usdelay in between databyteswithin a transaction isnecessary

* 375usbetween transactions isnecessary
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NOTE Thesedelaysare consrevative, andmay bedecreased based on performance

4.1.2 I2C Transaction Example

The typical I2C transaction contains four parts: the start sequence, addressing, information, and stop
sequence. To begin atransactionthedata line, SDA, must togglefrom highto low whilethe clock line, SCL,
is high. Next, the display must be addressed using a one byte hexadecimal value, the default to write to the
unit is 0x50, while read is 0x51. Then informationcan be sent to the unit; even when reading, a command
must first besent to let theunit know what typeof informationit is required to return. After each bit is sent,
the display will i ssue an ACK or NACK asdescribed above. Finally, when communication is complete, the
transaction is ended by toggling the data line from low to high while the clock line is high. An example of
theuse of thisalgorithm to write asimple “HELLO” message can beseen in 3.

Table3: I2C TransactionAlgorithm
START ToggleSDA high to low
Address 0x50

Information 0x48 0x45 0x4C 0x4C 0x4F
STOP ToggleSDA low to high

4.1.3 Serial Communication

In addition to being able to communicate via I2C the LK202-25 communicates natively through the
RS-232 protocol at at a default baud rate of 19,200 bps and is capable of standard baud rates from 9600
to 115,200 bps. Furthermore the LK202-25 is also capable of reproducing any non-standard baud rate in
between using valuesentered into our baudrategenerationalgorithm andset throughcommand 164(0xA4).
The display module communicatesat standard voltage levelsof -30V to +30V or at TTL levelsof 0 to +5V
by setting theProtocol Select Jumpers to TTL.

4.2 Changing the I2C Slave Address

Syntax Hexadecimal 0xFE 0x33[adr]
Decimal 254 51[adr]
ASCII 254“3” [adr]

Parameters Parameter Length Description
adr 1 Thenew I2C write address(0x00-

0xFF).
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Description Thiscommandsets the I2C write addressof themodulebetween 0x00
and 0xFF. The I2C write addressmust be an even number and the read
addressisautomatically set to onehigher. For example if the I2C write
addressis set to 0x50, then the read addressis0x51.

NOTE The change in addressis immediate.

Remembered Always
Default 0x50

4.3 Changing the Baud Rate

Syntax Hexadecimal 0xFE 0x39[speed]
Decimal 254 57[speed]
ASCII 254“9” [speed]

Parameters Parameter Length Description
speed 1 Hex value correspondingto a baud

rate.
Description Thiscommandsets theRS-232 port to thespecified [speed]. The change

takes placeimmediately. [speed] is a single byte specifying the desired
port speed. Valid speeds are shown in the table below. The display
module 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 overridejumper during power up. However, it should
be noted that this command will be ignored until the manual override
jumper is removed again.

Hex Value Baud Rate
53 1200
29 2400
CF 4800
67 9600
33 19200
22 28800
19 38400
10 57600
8 115200

NOTE Thiscommandis not available in I2C mode.

Remembered Always
Default 19,200 bps
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4.4 Sett ing a Non-Standard Baud Rate

Syntax Hexadecimal 0xFE 0xA4 [speed]
Decimal 254 164[speed]

Parameters Parameter Length Description
speed 2 Inputed LSB MSB from baudrate

formula(12-2047).
Description Thiscommandsets theRS-232 port to a non-standard baudrate. The

commandacceptsa two byteparameter that goesdirectly into the
modulesbaud generator. Use the formula, speed = CrystalSpeed

8×DesiredBaud −1 to
calculate the [speed] for any baudratesetting. Thespeed can be
anywherefrom 12 to 2047which correspondsto a baudrangeof 977to
153,800 baud. Setting the baudrateout of this range could cause the
display to stopworking properly andrequire theManual Override
jumper to beset.

Remembered Always
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Examples

Crystal Speed 16Mhz

Desired BAUD 13,500

speed =
crystalspeed

8∗DesiredBaud
−1

speed = 148.15−1

speed =
16,000,000
8∗13,500

−1

speed = 147.15

• LSB = 0x93(rounded)
• MSB = 0x00
• Intended BaudRate: 13,500 baud Actual BaudRate:

16,000,000
8(147+1) =13,514 Percent Difference: 0.1%

NOTES

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

• This formulabecomes lessacurate asbaudrates increase, due to rounding.
• Placethe speed result backwards into the formula to receive the actual baud rate.

(Baud = CrystalSpeed
8(speed+1) )

• The actual baud rate must be within 3% of the intended baud rate for the deviceto
communicate.

NOTES

• Thiscommandisnot available in I2C mode.

5 Text

5.1 Introdu ction

The LK202-25 is an intelli gent display module, designed to reduce the amount of code necessary to
begin displaying data. Thismeansthat it isableto display all ASCII f ormated charactersandstringsthat are
sent to it, which aredefined in the current character set. Thedisplay modulewill begin displayingtext at the
top left corner of thedisplay area, known ashome, andcontinueto print to thedisplay as if it wasapageon
a typewriter. When the text reaches the bottom right row, it is able to automatically scroll all of the linesup
andcontinueto display text, with the auto scroll optionset to on.
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5.1.1 Character Set

Figure22: Character Set

5.1.2 Control Characters

In addition to a full text set, theLK202-25 display supports the followingASCII Control characters:

0x08 Backspace

0x0C Clear screen / New page

0x0D Carriage return

0x0A Line feed / New line

5.2 Auto Scroll On
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Syntax Hexadecimal 0xFE 0x51
Decimal 254 81
ASCII 254“Q”

Description When auto scrolli ng ison, it causes thedisplay to shift the entire
display’scontentsup to makeroom for anew line of text when the text
reachesthe end of the last row.

Remembered Yes
Default On

5.3 Auto Scroll Off

Syntax Hexadecimal 0xFE 0x52
Decimal 254 82
ASCII 254“R”

Description When auto scrolli ng isdisabled the text will wrap to the top left corner
of thedisplay areawhen the text reaches the end of last row.

Remembered Yes

5.4 Clear Screen

Syntax Hexadecimal 0xFE 0x58
Decimal 254 88
ASCII 254“X”

Description Thiscommandwill i mmediately clear all of the contentsof thedisplay.

Remembered No

5.5 Changing the Startup Screen

Syntax Hexadecimal 0xFE 0x40
Decimal 254 64
ASCII 254“@”

Description In order to changethe text that is displayed by theLK202-25when it
startsupsimply send the command bytes254 64followed by the
characters that youwish to display, starting from the top left. This
commandwill automatically linewrap the characters that are sent to it.

Remembered Yes
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5.6 Set Auto Line Wrap On

Syntax Hexadecimal 0xFE 0x43
Decimal 254 67
ASCII 254“C”

Description EnablingAuto LineWrap will allow the cursor to automatically wrap
over to thenext linewhen the current line is full .

NOTE Linewrapsmay occur in themiddleof aword.

Remembered Yes

5.7 Set Auto Line Wrap Off

Syntax Hexadecimal 0xFE 0x44
Decimal 254 68
ASCII 254“D”

Description DisablingAuto LineWrap will allow you to changethe line
configuration. Thenormally sequentional progression becomesan
alternating pattern. Rather than moving from line1 to 2 to 3, the display
will write from line 1 to 3 to 2. For a two linedisplay, thismeans that a
row’sworth of characterswritten between thefirst andsecondlinesor
after thesecondwill not bedisplayed onthescreen or wrapped. The
four linemodelswill seeonly an alteration in lineflow.

Remembered Yes

5.8 Set Cursor Position

Syntax Hexadecimal 0xFE 0x47[col] [row]
Decimal 254 71[col] [row]
ASCII 254“G” [col] [row]

Parameters Parameter Length Description
col 1 Column
row 1 Row
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Description Thiscommandwill allow youto manually set the cursor position, which
controls the text insertion point, by specifyingthe [col] and [row] of the
new proposed cursor position.

NOTE If the cursor position is set past the end of a line it will wrap to the beginning of
thenext line.

Remembered No

5.9 Go Home

Syntax Hexadecimal 0xFE 0x48
Decimal 254 72
ASCII 254“H”

Description Thiscommandwill return the cursor to the top left corner of thedisplay
area, identified as row one, column one.

Remembered No

5.10 Move Cursor Back

Syntax Hexadecimal 0xFE 0x4C
Decimal 254 76
ASCII 254“L”

Description Thiscommandwill movethe cursor back onespace. If thiscommandis
sent when the cursor isat thehomeposition the cursor will wrap to the
last row / column position if linewrap ison. Sending thiscommandwill
not effect the text displayed onthe module, however any characters that
aresent will over write the current characters that arebeing displayed.

Remembered No

5.11 Move Cursor Forward

Syntax Hexadecimal 0xFE 0x4D
Decimal 254 77
ASCII 254“M”
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Description Thiscommandwill movethe cursor forward onespace. If this
commandis sent when the cursor isat the bottom right position the
cursor will wrap back to thehomeposition if linewrap ison. Sending
thiscommandwill not effect the text displayed onthemodule, however
any charactersthat aresent will over write the current characters that are
being displayed.

Remembered No

5.12 Underline Cursor On

Syntax Hexadecimal 0xFE 0x4A
Decimal 254 74
ASCII 254“J”

Description Thiscommandwill cause the LK202-25to display an underline cursor
at the current text insertion point.

Remembered Yes

5.13 Underline Cursor Off

Syntax Hexadecimal 0xFE 0x4B
Decimal 254 75
ASCII 254“K”

Description Thiscommandwill t urn the theunderline cursor off .

Remembered Yes

5.14 Blinking Block Cursor On

Syntax Hexadecimal 0xFE 0x53
Decimal 254 83
ASCII 254“S”

Description Thiscommandwill cause the LK202-25to display a block cursor at the
current text insertion point.

Remembered Yes

5.15 Blinking Block Cursor Off
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Syntax Hexadecimal 0xFE 0x54
Decimal 254 84
ASCII 254“T”

Description Thiscommandwill t urn theblock cursor off .

Remembered Yes

6 Special Characters

6.1 Introdu ction

The LK202-25 has the abilit y to create four different sets of eight custom characters and save them to
internal banksof memory. Eachset of eight can berecalled from memory at any time, andselected characters
can be written to the display screen. Charactersandsets can be created at any time, saved for later use, and
displayed to the screen throughthe intuitive commandstructuredescribed below.

6.2 Creating a Custom Character

Syntax Hexadecimal 0xFE 0x4E [refID] [data]
Decimal 254 78[refID] [data]
ASCII 254“N” [refID] [data]

Parameters Parameter Length Description
refID 1 Character referenceID (0-7).
data 8 Character data.
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Description The LK202-25 allows for upta to eight custom defined characters to be
added onto the the character set. A custom character is a five by eight
pixel matrix with each row represented bya bytevalue. For example:

Custom Character ’h’ Decimal Hex
1 0 0 0 0 16 0x10
1 0 0 0 0 16 0x10
1 0 0 0 0 16 0x10
1 0 0 0 0 16 0x10
1 0 1 1 0 22 0x16
1 1 0 0 1 25 0x19
1 0 0 0 1 17 0x11
1 0 0 0 1 17 0x11

Each bit valueof one, in thetable, representsan on pixel, whereasavalue
of zero representsa pixel that is turned off . Therefore in order to define
custom character ’h’ you would send the command byte prefix 254fol-
lowed by the command 78. Next, you will have to select the memory
location in which youwish to save the character in. The availablemem-
ory locations for this commandare zero throughto seven. After sending
thememory location, or [refID], youmay thensendthe eight byte custom
character data in sequencefrom the top to thebottom.
Onceyou havedefined a custom character youmay display it by sending
the display module the [refID]. For example if a custom character was
saved in position one, the command to display the custom character, at
the current cursor position, would be simply to send the number one to
thedisplay modulewithout quotes.

Remembered No

6.3 Saving Custom Characters

Syntax Hexadecimal 0xFE 0xC1 [Bank] [I D] [Data]
Decimal 254 193[Bank] [I D] [Data]

Parameters Parameter Length Description
Bank 1 Memory bank to save to (0-4).
ID 1 Character ID (0-7)
Data 8 Character Definition
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Description New to the LK202-25 has added five non-volatile memory banks for
custom character storage. This is intended to allow you to create your
own custom bar graphs, medium/large numbers and startup screen.
However, each memory bank may be used to store a set of any eight
custom characters; with theonly provision being that memory bank zero
contains the characters that will beused in thestartupscreen. By default
thememory bankswill be loaded as follows:

[Bank] Description
0 Startupscreen characters.
1 Horizontal bars
2 Vertical bars
3 Medium numbers

In order to save new custom characters into a memory bank, follow the
same process as you would for creating a custom character, see Sec-
tion 6.2 on page27, only use254 193[Bank Number] beforesendingthe
[ID] andcharacter [Data].

Remembered Yes

6.4 Loading Custom Characters

Syntax Hexadecimal 0xFE 0xC0 [Bank]
Decimal 254 192[Bank]

Parameters Parameter Length Description
Bank 1 Memory bank to save to (0-4).

Description Thiscommandis used to load the custom characters into the volatile
memory so that they may beused. If custom bar graph or number
charactersarestored in thememory banks, this commandmay beused
instead of initializing thebar graph/ number. To use thiscommandsend
the command bytes followed by the [Bank] that contains the custom
character data that youwant to retrieve.

Remembered No

6.5 Save Startup Screen Custom Characters

Syntax Hexadecimal 0xFE 0xC2 [refID] [data]
Decimal 254 194[refID] [data]

Parameters Parameter Length Description
refID 1 Character referenceID (0-7).
data 8 Character data.
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Description Using thiscommand youmay create the custom characters. that will be
stored in memory bank zero, which will be used in thestartupscreen.
For more informationabout creatingcustom characters seeSection 6.2
on page27.

NOTES

• Changesonly take placeoncethepower hasbeen cycled.
• Thiscommandis thesame as sendingCMD 254/ 193/ 0 / [ID] / [DATA]

Remembered Yes

6.6 Initialize Medium Number

Syntax Hexadecimal 0xFE 0x6D
Decimal 254 109
ASCII 254“m”

Description Thiscommandwill l oad thedefault medium number characters into the
volatilememory. If you havestored your own custom medium numbers,
use the ’Load Custom Characters’ commandto load your custom
character data into thevolatilememory. Thiscommandwill allow you
to use the ’PlaceMedium Numbers’ command.

Remembered No

6.7 Place Medium Numbers

Syntax Hexadecimal 0xFE 0x6F [Row] [Col] [Digit]
Decimal 254 111[Row] [Col] [Digit]
ASCII 254“o” [Row] [Col] [Digit]

Parameters Parameter Length Description
Row 1 Therow number.
Col 1 The column number.
Digit 1 Medium number to place(0-9).

Description Thiscommandwill place amedium number (two columnshigh) at the
[row] and [col] specified.

NOTE Medium Numbersmust be initialized before this commandisexecuted.

Remembered No
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6.8 Initialize Horizontal Bar

Syntax Hexadecimal 0xFE 0x68
Decimal 254 104
ASCII 254“h”

Description Thiscommandwill l oad thedefault horizontal bar characters into the
volatilememory. If you havestored your own custom horizontal bar
data, use the ’Load Custom Characters’ commandinstead to load your
custom bar data into thevolatile memory. Thiscommandwill allow you
to use the ’PlaceHorizontal Bar’ command.

Remembered No

6.9 Place Horizontal Bar Graph

Syntax Hexadecimal 0xFE 0x7C [Col] [Row] [Dir] [Length]
Decimal 254 124[Col] [Row] [Dir] [Length]
ASCII 254“ |” [Col] [Row] [Dir] [Length]

Parameters Parameter Length Description
Col 1 The column number.
Row 1 Therow number.
Dir 1 Thedirection of thebar data (0 or

1).
Length 1 The length of thebar data.

Description Thiscommandwill place abar graphat [row], [column]. A [Dir] value
of zero will cause the bar to goright, and onewill cause thebar to go
left. The [Length] is thesizein pixelsof the bar graph.

NOTES

• Horizontal Barsmust be initialized before this commandisexecuted.
• Bar graphsmay beonedirectional only.

Remembered No

6.10 Initialize Narrow Vertical Bar

Syntax Hexadecimal 0xFE 0x73
Decimal 254 115
ASCII 254“s”
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Description Thiscommandwill l oad thenarrow vertical bar characters into the
volatilememory. If you havestored your own custom vertical bar data,
use the ’Load Custom Characters’ commandinstead to load your
custom bar data into thevolatile memory. Thiscommandwill allow you
to use the ’PlaceVertical Bar’ command.

NOTE Narrow barshave awidth of two pixels.

Remembered No

6.11 Initialize Wide Vertical Bar

Syntax Hexadecimal 0xFE 0x76
Decimal 254 118
ASCII 254“v”

Description Thiscommandwill l oad thewidevertical bar characters into thevolatile
memory. If you havestored your own custom vertical bar data, use the
’Load Custom Characters’ command instead to load your custom bar
data into thevolatilememory. Thiscommandwill allow youto use the
’PlaceVertical Bar’ command.

NOTE Widebarshave awidth of fivepixels.

Remembered No

6.12 Place Vertical Bar

Syntax Hexadecimal 0xFE 0x3D [Column] [Length]
Decimal 254 61[Column] [Length]
ASCII 254“=” [Column] [Length]

Parameters Parameter Length Description
Column 1 The column number.
Length 1 The length of thebar data.

Matrix Orbital LK202-25 32

   Downloaded from Datasheet.su           



Description Thiscommandwill place abar graphat thespecified [Column] with the
specified [Length]. The [Length] is thesizein pixelsof thebar graph.

NOTES

• A Vertical Bar stylemust be initialized before this commandisexecuted.
• Bar graphsmay beonedirectional only.

Remembered No

7 General Purpose Output

7.1 Introdu ction

General purposeoutputsallow youto connect devices, such asLEDs, to theLK202-25andsupply them
with upto 20mA of current at 5V. TheLK202-25 has6 GPOswhich aresoftware controlled, with functions
to turn them on/off andset thepower state for thenext startup.

7.2 General Purpose Output Off

Syntax Hexadecimal 0xFE 0x56[Num]
Decimal 254 86[Num]
ASCII 254“V” [Num]

Parameters Parameter Length Description
Num 1 GPO number.

Description ThiscommandturnsOFF general purposeoutput [num].

NOTE OFF means that theoutput ispulled LOW.

Remembered Yes

7.3 General Purpose Output On

Syntax Hexadecimal 0xFE 0x57[Num]
Decimal 254 87[Num]
ASCII 254“W” [Num]

Parameters Parameter Length Description
Num 1 GPO number.
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Description ThiscommandturnsON general purposeoutput [num]. Thestandard
GPO’son theLK202-25 output 20mA of current at 5V.

NOTE ON meansthe output ispulled HIGH.

Remembered Yes

7.4 Set Startup GPO state

Syntax Hexadecimal 0xFE 0xC3 [Num] [state]
Decimal 254 195[Num] [state]

Parameters Parameter Length Description
Num 1 GPO number.
state 1 Startupstate (0: Off , 1: On)

Description Thiscommandwill set the startupstate for theGPO on thenext power
up. A valueof onewill cause theGPO to beoff on thenext startup
while avalueof onewill cause theGPO to beon.

NOTE Thiscommand doesnot affect the current state of theGPO.

Remembered Always

8 Dallas 1-Wire

8.1 Introdu ction

Another convenient feature of the LK202-25 is that it provides a Dallas 1-wire interfacein order to
readily communicate with upto thirty two 1-wire devices on a single bus. 1-wire communication is begun
by discovering the addressof the devicethat you wish to communicate with. To dothis you must send the
“Search for a 1-Wire Device’ command. After you have established the addressof thedevicethat youwish
to communicatewith, youmay begin a transactionwith thedevice

8.2 Search for a 1-Wire Device

Syntax Hexadecimal 0xFE 0xC8 0x2
Decimal 254 200 2
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Description Thiscommandwill allow you to begin communicatingwith thedevices
on the1-wirebusby returningapacket containing deviceinformation
for each 1-wiredeviceon thebus in the form of:

Search Return Packet

Offset
(Bytes)

Offset
(Bytes)

Description

0 2

0x232A Preamble

2 1

0x8A Packet is 10 bytes long, an-
other addresswill follow

0x0A Packet is 10 bytes long, this
is the last address

3 1 0x31- 1-WirePacket Type
4 1 Error Code(0x00for success)
5 8 1-WireAddress
13 1

CRC8 0x00means the last address
wasvalid

Remembered No

8.3 Dallas 1-Wire Transaction

Syntax Hexadecimal 0xFE 0xC8 0x1[flags] [SndBits] [RcvBits] [Data]
Decimal 254 200 1[flags] [SndBits] [RcvBits] [Data]

Parameters Parameter Length Description
flags 1 Flags to control optional

componentsof the transaction.
SndBits 1 Thenumber of bits youwill be

transmitting onthebus.
RcvBits 1 Thenumber of bits youwill be

reading onthe bus.
Data variable Data to be transmitted, LSB to

MSB.
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Description Thiscommandwill perform a single transaction onthe1-wirebus in
thisorder:

1. BusReset.
2. Transmit dataonto the bus.
3. Receivedata from the bus.

Thenumber of bits to be transmitted andread must bespecified for this
commandto besuccessful.

NOTE To determinewhat functions thedevicewill respondto, consult the devices’ data
sheet.

1-Wire Flags

Bit Description
7
6 Unused
5 (0 for future compatibilit y)
4
3 AddaCRC8 to the end of the transmitted data
2 (0 for future compatibilit y)
1 Assume last received byte is aCRC8 and validate it
0 Reset busbeforetransaction

1-Wire Err or Codes

Code Description
0x00 Success
0x01 Unknown 1-WireCommand
0x02 No devicesonthe bus
0x03 Fatal search error

Remembered No

9 Keypad

9.1 Introdu ction

TheLK202-25supportsup to a25 key, matrix style, keypad andmay be configured to allow key presses
to be automatically transmitted via RS-232 or polled through I2C. The LK202-25 also allows for auto-
repeating key presses, andremapping of all keypad character codes.

The connector is not keyed so the keypad will probably plug in either of two ways. The display will
not be damaged by reversing the connector. However, the keypad will generate adifferent ASCII character
mapping for each position. If the connector has fewer than 10 pins it should be centered on the display
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connector. The keypad is scanned whenever a key is pressed;there is no continuous key scan. This means
that key presses are dealt with immediately without any appreciable latency. This also prevents electrical
noisewhich isoften caused bycontinuouskey scans.

9.1.1 I2C Interface

Thekeypad is read by I2C master read. In short, thismeans that a read of the modulewill always return
the first unread key press. A read is initiated by writing to the module with its base addressplus 1, then
clocking the module’s return byte after the module releases the SDA line. Much more detail on this basic
I2C functioncan be foundin the I2C specification byPhilli ps.

9.1.2 RS232 Interface

By default onany pressof akey, themodulewill i mmediately send out thekey code at theselected baud
rate. Thisbehavior can bemodified usingcommandsfoundin thenext section.

9.2 Auto Transmit Key Presses On

Syntax Hexadecimal 0xFE 0x41
Decimal 254 65
ASCII 254“A”

Description In thismode, all key pressesaresent immediately to thehost system
without theuse of thepoll keypad command. This is thedefault mode
on power up.

NOTE Thiscommandis not available in I2C.

Remembered Yes
Default On

9.3 Auto Transmit Key Presses Off

Syntax Hexadecimal 0xFE 0x4F
Decimal 254 79
ASCII 254“O”
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Description In thismode, up to 10 key pressesarebuffered until theunit ispolled by
thehost system, via thepoll keypad command 254 38. Issuing this
command places theunit in polled mode.

NOTE Thiscommandis not available in I2C.

Remembered Yes

9.4 Poll Key Press

Syntax Hexadecimal 0xFE 0x26
Decimal 254 38
ASCII 254“&”

Description Thiscommandreturnsany buffered key pressesvia theserial interface.
Thehost system must be set up to receivekey codes. When thedisplay
receivesthiscommand, it will i mmediately return any buffered key
presseswhich may havenot been read already. If there is morethan one
key pressbuffered, then the high order bit (MSB) of the returned key
codewill beset (1). If this is theonly buffered key press, then theMSB
will be cleared (0). If there areno buffered key presses, then the
returned codewill be0x00. Please note that to makeuse of this
command, the “Auto Transmit Key Presses” modeshould beoff .

NOTE This command is not available in I2C. To read keys in I2C mode, one just needs
to addressthemodule and read a byte. No precedingcommandsarenecessary. If there are
no keyspressed the read will result in a0x00.

Remembered No

9.5 Clear Key Buffer

Syntax Hexadecimal 0xFE 0x45
Decimal 254 69
ASCII 254“E”

Description Thiscommandclearsany unread key presses. In amenuapplication, if
theuser pressesakey which changes themenucontext, any following
key pressesmay be inaccurate andcan be cleared out of thebuffer
between menuchangesto prevent jumpingaroundthemenutree. It may
also beused, in effect, to reset thekeypad in case the host application
resets for whatever reason.
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Remembered No

9.6 Set Deboun ce Time

Syntax Hexadecimal 0xFE 0x55[time]
Decimal 254 85[time]
ASCII 254“U” [time]

Parameters Parameter Length Description
time 1 Debouncetime in incrementsof

6.554ms(0 - 255).
Description Thiscommandsets the timebetween key pressand key read. All key

typeswith the exception of latched piezo switcheswill ’bounce’ f or a
varyingtime, depending ontheir physical characteristics. The [time]
value is in incrementsof 6.554ms. Thedefault debouncetime for the
module is8 (about 52ms), which isadequate for most membrane
keypads.

Remembered Yes
Default 8

9.7 Set Auto Repeat Mode

Syntax Hexadecimal 0xFE 0x7E [mode]
Decimal 254 126[mode]
ASCII 254“~” [mode]

Parameters Parameter Length Description
mode 1 Auto Repeat Mode(0: Resend Key

, 1: Key Up/Down)
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Description Two auto repeat modesare available andareset via thesame command:

• Resend Key Mode: 0x00
• Key Up/Down Mode: 0x01

Resend Key Mode Thismode is similar to the action of a keyboard on
a PC. In thismode, when a key is held down, thekey code is
transmitted immediately followed bya 1/2 second delay. After
thisdelay, key codeswill besent via theRS-232interface at a rate
of about 5 codesper second. Thismodehasnoeffect if polli ng or
if using the I2C interface.

Key Up/Down Mode Thismodemay beused when the typematic
parametersof the “ResendKey Code” mode areunacceptableor
if theunit isbeing operated in polled mode. Thehost system
detects thepressof a key andsimulatesan auto repeat inside the
host system until thekey release isdetected. In thismode, when a
key isheld down, thekey code is transmitted immediately and no
other codeswill besent until thekey is released. On the releaseof
the key, the key release code transmitted will be avalue equal to
the key down codeplus20 hex.

Remembered Yes
Examples When thekey code associated with key ’P’ (0x50) ispressed, therelease

code is ’p’ (0x70). In RS-232 polled modeor via the I2C, the “Key
Down / Key Up” codesareused; however, theuser should be careful of
timing details. If thepoll rate is slower than thesimulated auto-repeat it
ispossible that polli ng for akey upcodewill bedelayed longenough
for an unwanted key repeat to begenerated.

9.8 Auto Repeat Mode Off

Syntax Hexadecimal 0xFE 0x60
Decimal 254 96
ASCII 254“ ‘ ”

Description Thiscommandturnsauto repeat modeoff . SeeSet Auto Repeat Mode.

Remembered No

9.9 Ass ign Keypad Codes

Syntax Hexadecimal 0xFE 0xD5 [KDown] [KUp]
Decimal 254 213[KDown] [KUp]
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Parameters Parameter Length Description
KDown 25 Key down codes
KUp 25 Key upcodes

Description Thiscommandwill allow you to reassign thekey codesthat correspond
to thekey presseson thematrix style key pad. Thefirst 25 bytes that are
transmitted will beused for thekey down codesand thenext 25 bytes
that are transmitted will beused for thekey upcodes.

Key Down
1 2 3 4 5

1 A B C D E
2 F G H I J
3 K L M N O
4 P Q R S T
5 U V W X Y

Key Up
1 2 3 4 5

1 a b c d e
2 f g h i j
3 k l m n o
4 p q r s t
5 u v w x y

Remembered Always

10 Display Functions

10.1 Introdu ction

The LK202-25employs software controlled display settings, which allow for control over, clearing the
screen, changing the brightnessand contrast or setting timers for turning it on or off . The combination of
these allow youcompletesoftware control over your display’sappearance.

10.2 Display On

Syntax Hexadecimal 0xFE 0x42[min]
Decimal 254 66[min]
ASCII 254“B” [min]

Parameters Parameter Length Description
min 1 Minutesbefore turningthedisplay

on (0 to 90).
Description Thiscommandturns thebacklight onafter the [minutes] timer has

expired, with a ninety minutemaximum timer. A timeof 0 specifies that
thebacklight should turn onimmediately andstay on. When this
commandis sent while the remember function ison, the timer will reset
and begin after power up.

Remembered Yes
Default 0
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10.3 Display Off

Syntax Hexadecimal 0xFE 0x46
Decimal 254 70
ASCII 254“F”

Description Thiscommandturns thebacklight off immediately. Thebacklight will
remain off until a ’Display On’ command hasbeen received.

Remembered Yes

10.4 Set Brightness

Syntax Hexadecimal 0xFE 0x99[brightness]
Decimal 254 153[brightness]

Parameters Parameter Length Description
brightness 1 Display brightness setting (0 to

255).
Description Thiscommandsets thedisplay [brightness]. If the remember function is

on, this commandacts thesame as ’Set andSaveBrightness’ .

Remembered Yes
Default 255

10.5 Set and Save Brightness

Syntax Hexadecimal 0xFE 0x98[brightness]
Decimal 254 152[brightness]

Parameters Parameter Length Description
brightness 1 Backlight setting (0 to 255).

Description Thiscommandsets andsaves thedisplay [brightness] asdefault.

Remembered Always

10.6 Set Contrast

Syntax Hexadecimal 0xFE 0x50[contrast]
Decimal 254 80[contrast]
ASCII 254“P” [contrast]

Parameters Parameter Length Description
contrast 1 Contrast value(0 to 255).
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Description Thiscommandsets thedisplay’scontrast to [contrast], where [contrast]
isa valuebetween 0x00and 0xFF(between 0 to 255). Lower values
cause ‘on’ elements in thedisplay areato appear lighter, while higher
valuescause ‘on’ elements to appear darker. Lightingand temperature
conditionswill affect the actual valueused for optimal viewing.
Individual display moduleswill also differ slightly from each other in
appearance. In addition, values for optimal viewingwhile the display
backlight isonmay differ from valuesused when backlight is off .
Thiscommand doesnot save the [contrast] value, and is lost after power
down; but this command has theoption of rememberingthesettings
when issued with theRemember function ‘on’ . When this is the case,
this commandis thesame as the Set andSaveContrast command.

NOTE This command has only 32 levels for X-Board based displays, meaning eight
contrast settingswill have thesame single effect. Efectively, values0 through 7, 8 through
15, andso onwill result in thesamesetting.

Remembered Yes
Default 128

10.7 Set and Save Contrast

Syntax Hexadecimal 0xFE 0x91[contrast]
Decimal 254 145[contrast]

Parameters Parameter Length Description
contrast 1 Contrast value(0 to 255).

Description Thiscommandsets thedisplay’scontrast to [contrast], where [contrast]
isa valuebetween 0x00and 0xFF(between 0 to 255). Lower values
cause ‘on’ elements in thedisplay areato appear lighter, while higher
valuescause ‘on’ elements to appear darker. Lightingconditionswill
affect the actual valueused for optimal viewing. Individual display
moduleswill also differ slightly from each other in appearance. In
addition, values for optimal viewingwhile thedisplay backlight ison
may differ from valuesused when backlight isoff .

NOTE Thiscommandsaves the [contrast] valueso that it is not lost after power down.

Remembered Yes
Default 128

Matrix Orbital LK202-25 43

   Downloaded from Datasheet.su           



11 Data Security

11.1 Introdu ction

Ensuring that your LK202-25 display’s exactly what you want it to can be the difference between a
projects successandfailure. This iswhy weincorporatefeatures such asDataLock into theLK202-25With
this new feature you now are in control over of how and when settings will be changed so there is no need
to worry about the module actingexactly like you expected it to because all the settings may be locked and
remembered for thenext power up.

11.2 Set Remember

Syntax Hexadecimal 0xFE 0x93[switch]
Decimal 254 147[switch]

Parameters Parameter Length Description
switch 1 0: Do not remember, 1: Remember

Description Thiscommandallowsyouto switch the remember function onand off .
To use the remember function, set remember to on, then set all of the
settings that youwish to save, settings that are listed as ’Remember:
Yes’ support beingsaved into thenon-volatilememory. After you have
set all of the commandsthat youwish to save, youmay then cycle the
power andcheck thedisplay settings to ensure that all thesettingshave
been saved. If youwish to use remember again after cycling thepower,
youmust set it to onagain.

NOTES

• Writing to non-volatilememory is time consumingandslowsdown theoperation of
the display.

• Non-volatile memory has a ‘write limit’ and may only be changed approximately
100,000times.

Remembered No
Default Do not remember
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11.3 Data Lock

Syntax Hexadecimal 0xFE 0xCA 0xF5 0xA0 [level]
Decimal 254 202 245 160[level]

Parameters Parameter Length Description
level 1 Sets thedata lock level

Description

Paranoia allowsyouto lock themodule from displaying information, as
well asenablesthe protection of thefilesystem andmodulesettings.

Each bit correspondscorrespondsto a different lock level, while
sendinga zero will unlock your display as the followingtablesexplains:

Bit Data Lock Level Description
0-2 Reserved Should be left 0
3 Communication

Speed Lock
When this bit is set (1) the
Baud Rate and I2C Slave
addressare locked

4 SettingLock When thisbit is set (1)
the display settings such
as backlight, contrast and
GPO settings are locked.
(Internal EEPROM)

5 Reserved Should be left 0
6 CommandLock When this bit is set (1) all

commands but commands
202/203 are locked. (cmd
lock)

7 Display Lock When this bit is set (1) the
module is locked from dis-
playing any new informa-
tion. (text lock)

NOTES

• Sendinga new data lock level will overridethe previousdata lock level.
• Data lock levelsmay be combined.

Remembered Always
Default 0
Examples

Hex Dec Binary Description
0x00 0 0 Unlock
0x50 80 01010000 SettingandCommandLock
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11.4 Set and Save Data Lock

Syntax Hexadecimal 0xFE 0xCB 0xF5 0xA0 [level]
Decimal 254 203 245 160[level]

Parameters Parameter Length Description
level 1 Sets thedata lock level

Description Thiscommandwill set andsave the data lock level. SeetheDataLock
section for more information.

Remembered Always
Default 0

11.5 Write Customer Data

Syntax Hexadecimal 0xFE 0x34[data]
Decimal 254 52[data]
ASCII 254“4” [data]

Parameters Parameter Length Description
data 16 Writes the customer data

Description Writes the customer Data. 16Bytesof data can besaved in non-volatile
memory.

Remembered No

11.6 Read Customer Data

Syntax Hexadecimal 0xFE 0x35
Decimal 254 53
ASCII 254“5”

Description Readswhatever waswritten byWrite Customer Data.

Remembered No

12 Miscellaneous

12.1 Introdu ction

Thischapter coversthe’Report VersionNumber’ and’Read ModuleType’ commands. These commands
can beparticularly useful to find out moreinformationabout thedisplay modulebefore contactingtechnical
support.
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12.2 Read Version Number

Syntax Hexadecimal 0xFE 0x36
Decimal 254 54
ASCII 254“6”

Description Thiscommandwill return abyterepresentingtheversion of themodule,
seethe followingtable asan example:

Hex Value Version Number
0x19 Version 1.9
0x57 Version 5.7

Remembered No

12.3 Read Modu le Type

Syntax Hexadecimal 0xFE 0x37
Decimal 254 55
ASCII 254“7”
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Description This command will return a hex value corresponding to the the model
number of themoduleseethe following table:

Hex Product ID Hex Product ID
1 LCD0821 2 LCD2021
5 LCD2041 6 LCD4021
7 LCD4041 8 LK202-25
9 LK204-25 A LK404-55
B VFD2021 C VFD2041
D VFD4021 E VK202-25
F VK204-25 10 GLC12232
13 GLC24064 14 Unused
15 GLK24064-25 16 Unused
21 Unused 22 GLK12232-25
23 Unused 24 GLK12232-25-SM
25 GLK24064-16-1U-USB 26 GLK24064-16-1U
27 GLK19264-7T-1U-USB 28 GLK12232-16
29 GLK12232-16-SM 2A GLK19264-7T-1U
2B LK204-7T-1U 2C LK204-7T-1U-USB
31 LK404-AT 32 MOS-AV-162A
33 LK402-12 34 LK162-12
35 LK204-25PC 36 LK202-24-USB
37 VK202-24-USB 38 LK204-24-USB
39 VK204-24-USB 3A PK162-12
3B VK162-12 3C MOS-AP-162A
3D PK202-25 3E MOS-AL-162A
3F MOS-AL-202A 40 MOS-AV-202A
41 MOS-AP-202A 42 PK202-24-USB
43 MOS-AL-082 44 MOS-AL-204
45 MOS-AV-204 46 MOS-AL-402
47 MOS-AV-402 48 LK082-12
49 VK402-12 4A VK404-55
4B LK402-25 4C VK402-25
4D PK204-25 4E Unused
4F MOS 50 MOI
51 XBoard-S 52 XBoard-I
53 MOU 54 XBoard-U
55 LK202-25-USB 56 VK202-25-USB
57 LK204-25-USB 58 VK204-25-USB
5B LK162-12-TC 5C Unused
71 Unused 72 GLK240128-25
73 LK404-25 74 VK404-25
77 Unused 78 GLT320240
79 GLT480282 7A GLT240128

Remembered No
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13 Command Summary

13.1 Communications

Description Syntax Page
Changing the I2C Slave
Address

Hexadecimal 0xFE 0x33[adr]
Decimal 254 51[adr]
ASCII 254“3” [adr]

18

Changing theBaudRate Hexadecimal 0xFE 0x39[speed]
Decimal 254 57[speed]
ASCII 254“9” [speed]

19

Settinga Non-Standard
BaudRate

Hexadecimal 0xFE 0xA4 [speed]
Decimal 254 164[speed]

20

13.2 Text

Description Syntax Page
Auto Scroll On Hexadecimal 0xFE 0x51

Decimal 254 81
ASCII 254“Q”

22

Auto Scroll Off Hexadecimal 0xFE 0x52
Decimal 254 82
ASCII 254“R”

23

Clear Screen Hexadecimal 0xFE 0x58
Decimal 254 88
ASCII 254“X”

23

Changing theStartup
Screen

Hexadecimal 0xFE 0x40
Decimal 254 64
ASCII 254“@”

23

Set Auto LineWrap On Hexadecimal 0xFE 0x43
Decimal 254 67
ASCII 254“C”

24

Set Auto LineWrap Off Hexadecimal 0xFE 0x44
Decimal 254 68
ASCII 254“D”

24

Set Cursor Position Hexadecimal 0xFE 0x47[col] [row]
Decimal 254 71[col] [row]
ASCII 254“G” [col] [row]

24

Go Home Hexadecimal 0xFE 0x48
Decimal 254 72
ASCII 254“H”

25

Matrix Orbital LK202-25 49

   Downloaded from Datasheet.su           



Description Syntax Page
MoveCursor Back Hexadecimal 0xFE 0x4C

Decimal 254 76
ASCII 254“L”

25

MoveCursor Forward Hexadecimal 0xFE 0x4D
Decimal 254 77
ASCII 254“M”

25

UnderlineCursor On Hexadecimal 0xFE 0x4A
Decimal 254 74
ASCII 254“J”

26

UnderlineCursor Off Hexadecimal 0xFE 0x4B
Decimal 254 75
ASCII 254“K”

26

BlinkingBlock Cursor
On

Hexadecimal 0xFE 0x53
Decimal 254 83
ASCII 254“S”

26

BlinkingBlock Cursor
Off

Hexadecimal 0xFE 0x54
Decimal 254 84
ASCII 254“T”

26

13.3 Special Characters

Description Syntax Page
Creatinga Custom
Character

Hexadecimal 0xFE 0x4E [refID] [data]
Decimal 254 78[refID] [data]
ASCII 254“N” [refID] [data]

27

SavingCustom
Characters

Hexadecimal 0xFE 0xC1 [Bank] [I D] [Data]
Decimal 254 193[Bank] [I D] [Data]

28

LoadingCustom
Characters

Hexadecimal 0xFE 0xC0 [Bank]
Decimal 254 192[Bank]

29

Save StartupScreen
Custom Characters

Hexadecimal 0xFE 0xC2 [refID] [data]
Decimal 254 194[refID] [data]

29

InitializeMedium
Number

Hexadecimal 0xFE 0x6D
Decimal 254 109
ASCII 254“m”

30

PlaceMedium Numbers Hexadecimal 0xFE 0x6F [Row] [Col] [Digit]
Decimal 254 111[Row] [Col] [Digit]
ASCII 254“o” [Row] [Col] [Digit]

30

InitializeHorizontal Bar Hexadecimal 0xFE 0x68
Decimal 254 104
ASCII 254“h”

31

PlaceHorizontal Bar
Graph

Hexadecimal 0xFE 0x7C [Col] [Row] [Dir] [Length]
Decimal 254 124[Col] [Row] [Dir] [Length]
ASCII 254“ |” [Col] [Row] [Dir] [Length]

31
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Description Syntax Page
InitializeNarrow Vertical
Bar

Hexadecimal 0xFE 0x73
Decimal 254 115
ASCII 254“s”

31

InitializeWide Vertical
Bar

Hexadecimal 0xFE 0x76
Decimal 254 118
ASCII 254“v”

32

PlaceVertical Bar Hexadecimal 0xFE 0x3D [Column] [Length]
Decimal 254 61[Column] [Length]
ASCII 254“=” [Column] [Length]

32

13.4 General Purpose Output

Description Syntax Page
General PurposeOutput
Off

Hexadecimal 0xFE 0x56[Num]
Decimal 254 86[Num]
ASCII 254“V” [Num]

33

General PurposeOutput
On

Hexadecimal 0xFE 0x57[Num]
Decimal 254 87[Num]
ASCII 254“W” [Num]

33

Set StartupGPO state Hexadecimal 0xFE 0xC3 [Num] [state]
Decimal 254 195[Num] [state]

34

13.5 Dallas 1-Wire

Description Syntax Page
Search for a1-Wire
Device

Hexadecimal 0xFE 0xC8 0x2
Decimal 254 200 2

34

Dallas1-Wire
Transaction

Hexadecimal 0xFE 0xC8 0x1[flags] [SndBits] [RcvBits] [Data]
Decimal 254 200 1[flags] [SndBits] [RcvBits] [Data]

35

13.6 Keypad

Description Syntax Page
Auto Transmit Key
Presses On

Hexadecimal 0xFE 0x41
Decimal 254 65
ASCII 254“A”

37

Auto Transmit Key
Presses Off

Hexadecimal 0xFE 0x4F
Decimal 254 79
ASCII 254“O”

37
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Description Syntax Page
Poll Key Press Hexadecimal 0xFE 0x26

Decimal 254 38
ASCII 254“&”

38

Clear Key Buffer Hexadecimal 0xFE 0x45
Decimal 254 69
ASCII 254“E”

38

Set DebounceTime Hexadecimal 0xFE 0x55[time]
Decimal 254 85[time]
ASCII 254“U” [time]

39

Set Auto Repeat Mode Hexadecimal 0xFE 0x7E [mode]
Decimal 254 126[mode]
ASCII 254“~” [mode]

39

Auto Repeat ModeOff Hexadecimal 0xFE 0x60
Decimal 254 96
ASCII 254“ ‘ ”

40

Assign Keypad Codes Hexadecimal 0xFE 0xD5 [KDown] [KUp]
Decimal 254 213[KDown] [KUp]

40

13.7 Display Functions

Description Syntax Page
Display On Hexadecimal 0xFE 0x42[min]

Decimal 254 66[min]
ASCII 254“B” [min]

41

Display Off Hexadecimal 0xFE 0x46
Decimal 254 70
ASCII 254“F”

42

Set Brightness Hexadecimal 0xFE 0x99[brightness]
Decimal 254 153[brightness]

42

Set andSaveBrightness Hexadecimal 0xFE 0x98[brightness]
Decimal 254 152[brightness]

42

Set Contrast Hexadecimal 0xFE 0x50[contrast]
Decimal 254 80[contrast]
ASCII 254“P” [contrast]

42

Set andSaveContrast Hexadecimal 0xFE 0x91[contrast]
Decimal 254 145[contrast]

43

13.8 Data Security

Description Syntax Page
Set Remember Hexadecimal 0xFE 0x93[switch]

Decimal 254 147[switch]
44
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Description Syntax Page
Data Lock Hexadecimal 0xFE 0xCA 0xF5 0xA0 [level]

Decimal 254 202 245 160[level]
45

Set andSaveData Lock Hexadecimal 0xFE 0xCB 0xF5 0xA0 [level]
Decimal 254 203 245 160[level]

46

Write Customer Data Hexadecimal 0xFE 0x34[data]
Decimal 254 52[data]
ASCII 254“4” [data]

46

Read Customer Data Hexadecimal 0xFE 0x35
Decimal 254 53
ASCII 254“5”

46

13.9 Misce llaneous

Description Syntax Page
Read VersionNumber Hexadecimal 0xFE 0x36

Decimal 254 54
ASCII 254“6”

47

Read ModuleType Hexadecimal 0xFE 0x37
Decimal 254 55
ASCII 254“7”

47

13.10 Command By Number

Command DescriptionPage
Hex Dec ASCII
0x26 38 “&” Poll Key Press 38
0x33 51 “3” Changingthe I2C SlaveAddress 18
0x34 52 “4” WriteCustomer Data 46
0x35 53 “5” Read Customer Data 46
0x36 54 “6” Read VersionNumber 47
0x37 55 “7” Read ModuleType 47
0x39 57 “9” ChangingtheBaudRate 19
0x3D 61 “=” PlaceVertical Bar 32
0x40 64 “@” ChangingtheStartupScreen 23
0x41 65 “A” Auto Transmit Key PressesOn 37
0x42 66 “B” Display On 41
0x43 67 “C” Set Auto LineWrap On 24
0x44 68 “D” Set Auto LineWrap Off 24
0x45 69 “E” Clear Key Buffer 38
0x46 70 “F” Display Off 42
0x47 71 “G” Set Cursor Position 24
0x48 72 “H” Go Home 25
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Command DescriptionPage
Hex Dec ASCII
0x4A 74 “J” UnderlineCursor On 26
0x4B 75 “K” UnderlineCursor Off 26
0x4C 76 “L” MoveCursor Back 25
0x4D 77 “M” MoveCursor Forward 25
0x4E 78 “N” Creatinga Custom Character 27
0x4F 79 “O” Auto Transmit Key PressesOff 37
0x50 80 “P” Set Contrast 42
0x51 81 “Q” Auto Scroll On 22
0x52 82 “R” Auto Scroll Off 23
0x53 83 “S” BlinkingBlock Cursor On 26
0x54 84 “T” BlinkingBlock Cursor Off 26
0x55 85 “U” Set DebounceTime 39
0x56 86 “V” General PurposeOutput Off 33
0x57 87 “W” General PurposeOutput On 33
0x58 88 “X” Clear Screen 23
0x60 96 “ ‘ ” Auto Repeat ModeOff 40
0x68 104 “h” InitializeHorizontal Bar 31
0x6D 109 “m” InitializeMedium Number 30
0x6F 111 “o” PlaceMedium Numbers 30
0x73 115 “s” InitializeNarrow Vertical Bar 31
0x76 118 “v” InitializeWideVertical Bar 32
0x7C 124 “ |” PlaceHorizontal Bar Graph 31
0x7E 126 “~” Set Auto Repeat Mode 39
0x91 145 Set andSaveContrast 43
0x93 147 Set Remember 44
0x98 152 Set andSaveBrightness 42
0x99 153 Set Brightness 42
0xA4 164 SettingaNon-Standard BaudRate 20
0xC0 192 LoadingCustom Characters 29
0xC1 193 SavingCustom Characters 28
0xC2 194 SaveStartupScreen Custom

Characters
29

0xC3 195 Set StartupGPO state 34
0xC8 200 Dallas1-WireTransaction 35
0xCA 202 DataLock 45
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14 Appendix

14.1 Specifications

14.1.1 Environmental

Table68: Environmental Specifications
Standard Temperature Extended Temperature

Operating Temperature 0◦C to +50◦C -20◦C to +70◦C
StorageTemperature -20◦C to +70◦C -30◦C to +80◦C

Operating RelativeHumidity 90% max non-condensing
Vibration (Operating) 4.9 m/s2 XYZ directions

Vibration (Non-Operating) 19.6 m/s2 XYZ directions
Shock (Operating) 29.4 m/s2 XYZ directions

Shock (Non-Operating) 490m/s2 XYZ directions

14.1.2 Electrical

Table69: Electrical Specifications
Standard WideVoltage(V) Wide Voltage with Efficient

Switching Power Supply
(VPT)

Supply Voltage +5Vdc±0.25V +9V to +15V +9V to +35V
Minimum Current 40mA typical

Backlight On (YG, IY & FY) add 130mA (170mA) typical
Backlight On (R, FG & FA) add 150mA (190mA) typical

Backlight On (GW, WB, FW & FB) add 60mA (100mA) typical

14.2 Optical Characteristics

Table70: Optical Characteristics
Character x Lines 20columnsx 2 rows

ModuleSize 116.00mmx 37.00mmx 25.73mm
Character Size 3.20mmx 5.55mm

Display Size 79.00mmx 17.00mm
LED Backlight Half-L ife (YG, IY & FY) 50, 000 hours typical
LED Backlight Half-L ife (R, FG & FA) 20, 000 hours typical

LED Backlight Half-L ife (GW, WB, FW & FB) 10, 000 hours typical
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NOTE To prolong li fe, it is recommended that the backlight be turned off when the
display isnot in use.
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14.3 Phys ical Layout

Figure23: Physical Diagram
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14.4 Ordering Information

L K 20 2 -25 -FB -V -E
1 2 3 4 5 6 7 8

Table71: Part NumberingScheme

# Description Options
1 Screen Type L: Liquid Crystal Display*
2 Input Type K: External Keypad
3 Width 20: Twenty Character Columns
4 Height 2: Two Character Rows
5 Keypad Buttons -25: Twenty-FiveKey Input Maximum

6 Color (Text/Background)

NP: Standard Grey/Yellow-Green
GW: Grey/White
WB: White/Blue

R: Red/Black
IY: Yellow/Black (STN)

FA: Amber/Black
FB: Blue/Black

FG: Green/Black
FW: White/Black

FY: Yellow/Black (FFSTN)

7 Input Voltage
NP: Standard (4.75-5.25V)

-V: Extended Votlage (9.00-15.0V)

8 Temperature
NP: Standard (0◦C to +50◦C)

-E: Extended Temperature(-20◦C to +70◦C)

Table 72: Part Options

NOTE * Also availablewith a Vaccum Florescent Display in theVK202-25model

14.5 Defin itions

E Extended Temperature(-20C to 70C)

VPT WideVoltagewith Efficient SwitchingPower Supply (+9 to +35Vdc)

V Wide Voltage (+9 to +15Vdc)

GW Grey Text / White Background

WB White Text / Blue Background
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R InverseRed

IY InverseYellow

FA FFSTN InverseAmber

FB FFSTN InverseBlue

FG FFSTN InverseGreen

FW FFSTN InverseWhite

FY FFSTN InverseYellow

MSB Most Significant Byte

LSB Least Significant Byte

14.6 Contacting Matrix Orbital

Telephone

Sales: 1(403)229-2737

Support: 1(403)207-3750

On The Web

Sales: http://www.MatrixOrbital.com

Support: http://www.MatrixOrbital.ca

Forums: http://www.lcdforums.com

14.7 Revision History

Table73: RevisionHistory
Revision Description Author

3.0 Initial Manual Matrix Orbital
3.1 Updated Backlight Life Clark

Matrix Orbital LK202-25 59

   Downloaded from Datasheet.su           


