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1 Getting Started

The LK202-25is an intelligent LCD display designed to deaease development time by providing an
instant solution to any projed. With the ability to communicate via serial RS-232/TTL and I2C protocols,
the versatile LK202-25 can be used with virtually any controller. The eae of use is further enhanced by an
intuitive command structure to all ow display settings auch as badlight brightness contrast and baud rate to
be software controlled. Additionally, up to thirty-two custom charaters such as charader sets for bar graphs,
medium and large numbers may be stored in the nontvolitil e memory to be eaily recdled and dsplayed at
any time.

1.1 Display Options Available

The LK202-25 comesin awide variety of colorsincluding the standard yell ow/green or inverse yell ow,
the popuar blue/white andthe aisp white/grey aswell asinversered which isexcdlent for viewingat night.
Extended voltage, and temperature options are dso avail able, to alow youto seled the display which will
best fit your projed needs.

o
RSy 25% completell |||

$, Burnina CO E'l House Security

Gl Passuword: sxesies

WARMIHG! !

£-2 CPU overheat ing

Figure 1: LK202-25 Options
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1.2 Accessories

NOTE Matrix Orbital provides al the interface accevries needed to get your display
up and running. Youwill findthese accesries and athers on ou e-commercewebsite &

http://www.matrixorbital.com. To contad a sales asciate seeSedion 146 on page 59for
contad information.

Figure 3: 12V Power Cable Adapter (V/VPT
Figure 2: 5V Power Cable Adapter Models)

Figure 4: Breadboard Cable FAgure5: Seridl Cable 4FT

Matrix Orbital LK202-25
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Figure 6;: Communicaionand 5V Power Cable

Figure 7: Aluminum Mourtings
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Figure 8: Keypad Mourtings

Figure 9: Mourting Kits

Matrix Orbital LK202-25
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Figure 10: 4X4 Keypad

1.3 Features

20 column by 2line dphanumeric liquid crystal display

Seledable communicaion protocol, serial at RS232 a TTL levelsor 1°C

Six, 5V -20mA, general purpose outputs for a variety of applicaions

Lightning fast communicaion speads, upto 57.6 kbps for RS-232and 100 kb for 12C
Extended temperature avail able for extreme environments of -20C to 70C

Extended voltage and efficient power suppy available

Built i n font with provisionfor upto 8 user defined charaders

Use of upto 127modues on the same 2 wire 1°C interface

Dall as One-Wirebusthat is capable of communicalingwith upto 32 cevices

Fully buffered so that no delaysin transmisson are ever necessary

Ability to add a austomized splash / startup screen

Software controlled contrast and krightnesswith configurable time-out setting upto 90 minutes
Use of upto a25 key keypad with a 10 key buffer

Horizontal or verticd bar graphs

Fits Matrix Orbital’s mourtings withou any modificaions

1.4 Connecting to a PC

The LK202-25 conreds amlesdy to a PC andit is an excdlent means of testing the functionality. To
conred your display to aPC, youwill require astandard RS-232 9pin serial ceble such as the one pictured
infigure5 on page 2, aswell asamodified 5V power adapter such as the one pictured in figure 2 on page 2.

In order to conred your display to a personal computer foll ow these eay instructions:

1. Plugthe serial cable into the com port youwish to use.

2. Conred the modified 5V power adapter to a power lead from your PC power suppy (youwill haveto
open you computer case).

3. Conred the seria cable to the DB-9 conredor onthe bad of the display.

4. Conred the 5V power adapter to the 4-pin conredor on the badc of the display.

Matrix Orbital LK202-25 5
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WARNING DO NOT use the standard floppy dive power conredor,
asthiswill not provide you with the corred voltage and will damage the
display modue.

[ =

Standard Module W|r|ng W VPT Module meg

Figure 11: PC vs Matrix Orbital Display Modue Wiring

1.5 Installing the Software
1.5.1 uProject

uProjed was designed by Matrix Orbital to provide asimple and easy to useinterfacethat will allow you
to test al of the feaures of our alpha numeric displays.
To install uProjed from the Matrix Orbital CD, foll ow the foll owing steps:

1. Insert the Matrix Orbital CD-ROM into the CD drive

2. Locaethefile, uProject.exe, which shoud bein the “CD-drive:\Download” diredory.
3. CopyuProject.exe to adiredory that youwish to runit from.

4. Doulde dick on"uProjed.exe"

Be sure to chedk the information seleded in the COM Setup the first time uProjed is run. Oncethisinfor-
mationis entered corredly the program can be used to control all functions of the graphic display.

Matrix Orbital LK202-25 6
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DpenCOM |

Autodetect ‘
Fix: @
[ tior Status:
ohhection Status @ Tu @
Compark,.  COM1 -
Baudrate: 19200 b4

Figure 12: uProjed Settings

Comport

Baudrate

The serial port the display
ispluggedin to.

The communicaion speal
the display

modue is st to. (Default
19,200

NOTES

e UProjed and aher alphanumeric software may also be downloaded from Matrix Or-
bital’'s suppat site & http://www.matrixorbital .ca/software/software_alpha/

2 Hardware Information

Refer to the following diagram for this chapter:

Matrix Orbital
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2 Power Through DB9 Jumper 6 Keypad Interface

3 GPOs 7 Protocol Seled Jumpers

4 Manual Override 8 Optional Dallas 1-Wire Bridge

Figure 13: LK20225

2.1 DB-9 Connector

The LK202-25 providesa DB-9 Connector to realily interfacewith serial deviceswhich usethe EIA232
standard signal levels of +12V to £12V. It is aso posshle to communicate & TTL levels of 0 to +5V by
setting the Protocol Select Jumpersto TTL. As an added fedureit is also posshle to apply power through
pin 9 d the DB-9 Connector in order to reduce cdle dutter. However, in order to acomplish this you must
set the Power Through DB-9 Jumper.

Pin2 Tx\SDA (I°C data)

Pin3 Rx\SCL (I2C clock)

Pin5 GND

Pin9 PWR (Must solder Power Through DB-
9 Jumper. See table 1 on page 10 for
power requirements.)

Figure 14: RS-232Pin ou

2.1.1 Power Through DB-9 Jumper

In order to provide power through pn 9 o the DB-9 Connector you must place asolder jumper on the
Power through DB-9 Jumper pictured in figure 15 below. The LK202-25allowsall voltage modelsto usethe
power throughDB-9 option, seetable 1 on mge 10for display modue voltage requirements.

Matrix Orbital LK202-25 8
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w
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Figure 15: Power ThroughDB-9 Jumper

O

WARNING Do nat apply voltage through pn 9 o the DB-9 conredor
AND throughthe Power/Data Conredor at the same time.

Matrix Orbital

Downloaded fronDatasheet.su

LK202-25



2.2 Power/Data Connector

The Power/Data Connector providesastandard conredor for poweringthe display modue. The LK202
25 requires five volts for the standard display modue, between nine to fifteen for the wide voltage (V)
and hbetween nine to thirty-five volts for the wide voltage with efficient power suppdy modue (VPT). The
voltage is applied through pns one and four of the four pin Power/Data connector. Pins two and three ae
reserved for seria transmisgon, using either the RS-232TTL or the 1°C protocol, depending onwhat has
been seleded by the Protocol Select Jumpers. Pins two and threemay be reversed by changing the Legacy
Connector Jumpersin order to be compatible with previous PCB revisions.

Pinl PWR (Setablel)
Pin2 Rx\SCL (I?C clock)
Pin3 Tx\SDA (I°C data)
Pin4 GND

Figure 16. Power Conredor and Pin out

Table 1: Power Requirements

Standard -V -VPT
Supply Voltage | +5Vdc +£0.25V | +9V to +15V | +9V to +35V
Supply Current 148mA typicd
Inrush 148mA

WARNINGS

@ e Do na apply any pover with reversed pdarization.
e Do na apply any voltage other than the spedfied voltage.

2.3 Protocol Select Jumpers

The Protocol Select Jumpers, pictured below in figure 17, provide the means necessry to togde the
display modue between RS-232, TTL and 12C protocols. As a default, the jumpers are set to RS-232mode
with solder jumps on the 232 jumpers. In order to placethe display modue in I>C mode you must first
remove the solder jumps from the 232 jumpers and then placethem on the 12C jumpers. The display will
now bein 12C mode and have adefault save aldressof 0x50 uressit has been changed. Similarly, in order
to change the display to TTL mode, simply remove the z&o ohm resistors from the 232 a 1°C jumpers and
solder them to the TTL jumpers.

Matrix Orbital LK202-25 10
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Figure 17: Protocol Selea Jumpers
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2.4 General Purpose Outputs

A unique feaure of the LK202-25 is the ability to control relays and ather external devices using a
General Purpose Output, which can provide up to 20 mA of current and +5Vdc from the positive side of
the GPO. Thisis limited by a 240 ohm resistor which is located to the éowve right of the GPOs as pictured
below in figure 21. 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 greaer than 250 ohms, then the 240 ohm resistor may be
removed and replaced with a Jumper.

- GND
+ MAX:20mA, +5Vdc

Figure 18: General Purpose Output

adiode and cgpadtor in order to absorb any eledro-motive force (EMF)

@ WARNING If conredingarelay, be surethat it isfully clamped using
which will be generated.

2.5 Dallas 1-Wire Bridge

In addition to the six general purpose outputs the LK202-25 dfers an optional Dall as 1-wire bridge, to
alow for an aditional thirty two 1-wire devicesto be conneded to the display. Please note the the display
normally does not come with the Dall as 1-wire bridge. It will haveto be ordered as a austom. Please talk to
your sales representativeif youwould like this option. SeeSedion 8 on page 34.

Matrix Orbital LK202-25 12
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Figure 19: Dallas 1-Wire Bridge

2.6 Manual Override

The Manual Override is provided to alow the LK202-25 to be reset to fadory defaults. This can be
particularly helpful if the display modue has been set to an unknavn baud rate or 1°C Slave Addressand
you are no longer able to communicate with it. If you wish to return the modueto its default settings you
must:

1. Power off the display modue.

2. Place alJumper onthe Manual Override pins.

3. Power up the display modue.

4, Thedisplay modueis now set to its default values listed below in table 2.

5. Edit and save settings.

Matrix Orbital LK202-25 13
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Table 2: Default Values

Brightness 255
Baud Rate 19.2 kbps
I2C Slave Address 0x50
Data L ock False
RS232AutoTransmitData True

NOTE Thedisplay moduewill revert bad to the old settings onceturned off, unlessthe
settings are saved.

2.7 Keypad Interface Connector

The LK202-25 provides a Keypad Interface Connector which all ows for up to afive by five matrix style
keypad to be diredly conreded to the display modue. Key presss are generated when a short is deteded
between a row and a wlumn. When a key pressis generated a charader, which is associated with the
particular key press is automaticdly sent onthe Tx communicationline. If the display modue is runnng
in 12C mode, the “Auto Transmit Keypress function may be turned off, to all ow the key presses to remain
in the buffer so that they may be polled. The charader that is associated with eat key pressmay also be
atered using the “Assgn Key Codes’ command, for more detail ed information seethe Keypad Sedion, on

pace 36.

A L E T T T

€ 0|

Figure 21: Keypad InterfaceConnecor

NOTE TheGround/+5V pinistogded bythe jumper to the right of the keypad conrec
tor. Jump 1& 2 for +5V or 2 & 3 for GND.

Matrix Orbital LK202-25 15
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3

3.1

3.2

3.3

Troubleshooting

The display does not turn on when power is applied.

First, youwill want to make surethat youare usingthe crred power conredor. Standard floppy dive
power cables from your PC power suppy may fit on the Power/Data Connedor however they do nd
have the corred pin ou as can be seen in figure 11 on page 6. Matrix Orbital suppies power cable
adaptersfor conredingto a PC, which can be foundin the Accesories Sedion on page 2.

The next step is to chedk the power cable which you are using for continuity. If you dorit have an
ohm meter, try using adiff erent power cable, if this doesnat help try using a diff erent power supply.
The last step will be to chedk the Power / Data Connector on the LK202-25. If the Power / Data
Connector has become loose, or you are unable to resolve the isale, pleasse mntad Matrix Orbital,
seel4.6 on page 59 for contad information.

The display module is not communicating.

First, chedk the communicaion cable for continuity. If you dorit have an ohm meter, try using a
different communicaioncable. If youare usinga PC try using a diff erent Com Port.

Semnd, please ensure that the display modue is st to communicae on the protocol that you are
using, by chedking the Protocol Select Jumpers. To change the protocol used by the display modue
seeSedion 2.3 on page 10.

Third, ensure that the host system and dsplay modue ae both communicaing onthe same baud rate.
The default baud rate for the display modueis 19200 bys.

If youare communicatingto the display vial?C please ensure that the datais being sent to the corredt
address The default slave addressfor the display modueis 0x50.

NOTE I2C communicaionwill always require pull up resistors.

Finally, you may reset the display to it’s default settings using the Manual Override Jumper, see
Sedion 2.6 on page 13.

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

e A common cause may be that the contrast settings have been set to low. The solution to this problem

isto adjust the contrast settings. The default setting that will work in most environmentsis 128

NOTE Optimal contrast settingsmay vary acordingto fadors such astemperature, view-
ingangle and lighting condtions.

If you are unable to resolve any isale pleasse contad Matrix Orbital. See14.6 on page 59
for contad information.

Matrix Orbital LK202-25 16

Downloaded fronDatasheet.su



4 Communications
4.1 Introduction

The commandslisted in this chapter describe how to configure data flow onthe LK202-25.
4.1.1 1°C Communication Summary

The LK202-25is cgpable of communicaingat 100KHz in 1°C mode, with 127 urits addresssble on a
single 1°C communicaionline. However, in order to communicatevial?C youmust first ensure that pull up
resistors, with anominal value of 1K to 10K, are placal onthe SCL and SDA communication lines coming
from pins two and three of the Data / Power Connedor respedively. Data resporses by the modue ae
automaticdly output via RS232, in case the host will be querying the modude, it is necessary for the host
to inform the modue that its resporses are to be output via 12C. This can be dore by sending command
2547160/ 0 to turn off auto transmisson o datain RS232 This will keep the data in the buffer urtil the
master clocks areal of the save. The 12C datalines operate & 5V normally or 3.3V for -1U style units. The
LK202-25 uses 8-hit addressng, with the 8th or Least Significant Bit (LSB) bit designated as the read/write
bit, a0 designates awrite addressand a 1 designates aread address The default read addressof the display
modue will be 0x51, whereas the write addressis 0x50 by default. This addressmay be changed by wsing
cmd 254/ 51/ <address>. The LK202-25shoud only be sent addresses that are even (LSB is 0). When the
I2C master wishes to write to the display, the df edive aldressis $50(0101 0000, sincethe LSB hasto be
0 for an 1°C master write. When the 12C master wishes to read the LK202-25, the dfedive aldressis $51
(0101 000}, sincethe LSB hasto be 1 for an 12C master rea.

If wetake astandard Philli ps 7 bit addressof $45(100 010}, Matrix Orbital’s LK202-25would describe
this Philli ps 1°C addressas $8A (1000 1010. The read addresswould be $8B (1000 101).

The unit does nat respondto general cdl address($00).

When communicaingin 12C the LK202-25 will send an ACK on the 9th clock cycle when addressed.
When writing to the display modue, the display will respondwith a ACK when the write has succesSully
been completed. However if the buffer has been filled, or the modue is too busy processng data it will
respondwith aNAK . When performingamulti ple byte read within one I2C transadtion, eac byte read from
the dave shoud be followed by an ACK to indicate that the master still needs data, and a NAK to indicae
that the transmissonis over.

The LK202-25 has some speed limitations, espedally when runin 12C mode. Here ae some mnsidera-
tions when writing 12C code:

* to be eble to real the replies of query commands (eg. cmds 54, 55) the foll owing command must be
sent (only needs to be sent once, so this can be dore somewhere in init): 254/ 160/ 0 this command pus
the reply datain the 1C output buffer instead of the RS232 ouput buffer. Please note that dueto a 16 byte
output buffer, query commands that reply with more than 16 bytes canna be real (eg cmd Get Fil eSystem
Diredory)

* 3ms delay between the read commands

* 625us delay in between data bytes within atransadionis necessary

* 375us between transadionsis necessary

Matrix Orbital LK202-25 17
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NOTE These delays are mnsrevative, and may be deaeased based on performance

4.1.2 12C Transaction Example

The typicd 12C transadion contains four parts: the start sequence, addressng, information, and stop
sequence To begin atransadionthe dataline, SDA, must togde from highto low whil e the dock line, SCL,
is high. Next, the display must be addressed using a one byte hexadedmal value, the default to write to the
unit is 0x50, while read is 0x51 Then information can be sent to the unit; even when reading, a command
must first be sent to let the unit know what type of informationit isrequired to return. After ead hit is sent,
the display will i ssue an ACK or NACK as described above. Finally, when communicationis complete, the
transadionis ended by togding the data line from low to high while the dock line is high. An example of
the use of thisagorithm to write asimple “HELLO” message can be seenin 3.

Table 3: 12C Transadion Algorithm

START Togde SDA highto low
Address 0x50
Information | 0x48 0x45 Ox4 0x4C Ox4F
STOP Togde SDA low to high

4.1.3 Serial Communication

In addition to being able to communicate via I>C the LK202-25 communicates natively throughthe
RS-232 potocol at at a default baud rate of 19,200 bys and is capable of standard baud rates from 9600
to 115200 bys. Furthermore the LK202-25is also capable of reproducing any nonstandard baud rate in
between using values entered into our baud rate generation algorithm and set throughcommand 164(0xA4).
The display modue communicates at standard voltage levels of -30V to +30V or at TTL levelsof 0 to +5V
by setting the Protocol Select Jumpersto TTL.

4.2 Changing the I2C Slave Address

Syntax Hexadedmal OxFE 0x33[adr]
Dedmal 254 51[adr]
ASCII 254"3" [adr]
Parameters Parameter Length Description
adr 1 The new 1°C write address(0x00-
OxFF).
Matrix Orbital LK20225 18
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Description

Remembered
Default

This command sets the 12C write aldressof the modue between 0x00
and OXFF. The 12C write addressmust be an even number and the read
addressis automaticaly set to one higher. For exampleif the 1°C write
addressis st to 0x5Q then the read addressis Ox51

NOTE The changein addressisimmediate.

Always
0x50

4.3 Changing the Baud Rate

Syntax

Parameters

Description

Remembered
Default

Hexadedmal OxFE 0x39[sped]

Dedmal 254 57[sped]

ASCII 254"9" [sped]

Parameter Length Description

spedl 1 Hex value correspondngto a baud
rate

This command sets the RS-232 pat to the spedfied [speed]. The change
takes placeimmediately. [sped] is a single byte spedfying the desired
port speal. Valid speeds are shown in the table below. The display
modue can be manually reset to 19200 kaud in the event of an error
during transmisson, including transmitting a value not listed below, by
setting the manual override jumper during pover up. However, it shoud
be noted that this command will be ignared urtil 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 nat availablein 12C mode.

Always
19,200 bys
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4.4 Setting a Non-Standard Baud Rate

Syntax

Parameters

Description

Remembered

Hexadedmal OxFE OxA4 [spedd]

Dedmal 254 164 sped]

Parameter Length Description

spedl 2 Inpued LSB MSB from baudrate
formula (12-2047).

This command sets the RS-232 pat to anon-standard baudrate. The
command accets atwo byte parameter that goes diredly into the
modues baud generator. Use the formula, speed = god3adSbed 1 4o
cdculate the [speed] for any baud rate setting. The speed can be
anywhere from 12 to 204 7which correspondsto a baud range of 977to
153800 kaud. 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.

Always
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Examples
Crystal Speed 16 Mhz
Desired BAUD 13,500

crystal speed 16,000,000
P = 8 DesredBaud 813,500
speed = 148151 speed = 147.15
e L SB =0x93(rounded)
e MSB =0x00

e Intended Baud Rate: 13,500 kaud Actual Baud Rate:

16,000000 _ :
8(147+1) =13514  Percent Difference 0.1%

NOTES

e Results from the formula ae rounced down to the nearest whole number (i.e 73.07

=73).
e Thisformulabemmes lessaaurate as baud rates increase, due to roundng.

e Placethe spedl result badkwards into the formula to receve the adual baud rate.

8(speed+1)

e The adua baud rate must be within 3% of the intended baud rate for the deviceto

communicate.

NOTES

e Thiscommandis not avail ablein 12C mode.

5 Text
5.1 Introduction

The LK202-25 is an intelligent display modue, designed to reduce the anourt of code necessary to
begin displaying data. Thismeansthat it isableto display al ASCII f ormated charadersand stringsthat are
sent to it, which are defined in the aurrent charader set. The display moduewill begin displayingtext at the
top left corner of the display areg known as home, and continue to print to the display asif it was apage on
atypewriter. When the text readies the bottom right row, it is able to automaticaly scroll all of the linesup
and continueto display text, with the auto scroll option set to on
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5.1.1 Character Set

Higher 4-bit (D4 to D7) of C Cod (
o [1]2]a[a]s[e]7][s][a]a]a][c[o][e]F

Lower 4-bit (DO to D3) of Character Code (Hexadecimal)

Figure 22: Charader Set

5.1.2 Control Characters

In additionto afull text set, the LK202-25 dsplay suppatsthe following ASCII Control charaders:
0x08 Badkspace
0x0C Clea screen/ New page
0x0D Carriage return
OxO0A Linefeed/New line

5.2 Auto Scroll On

Matrix Orbital LK202-25
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Syntax Hexadedmal OxFE 0x51

Dedmal 254 81
ASCII 254“Q"
Description When auto scrollingison, it causes the display to shift the entire

display’s contents up to make room for anew line of text when the text
readesthe end o the last row.

Remembered Yes
Default On
5.3 Auto Scroll Off
Syntax Hexadedmal OxFE 0x52
Dedamal 254 82
ASCII 254"“R"

Description When auto scrolling is disabled the text will wrap to the top left corner
of the display areawhen the text reades the end o last row.

Remembered Yes

5.4 Clear Screen
Syntax Hexadedmal OxFE 0x58
Dedamal 254 88
ASCII 2544X”
Description Thiscommandwill i mmediately clea al of the contents of the display.
Remembered No
5.5 Changing the Startup Screen
Syntax Hexadedmal  OxFE 0x40
Dedmal 254 64
ASCII 254" @"

Description In order to change the text that is displayed by the LK202-25when it
starts up simply send the command bytes 254 64foll owed by the
charadersthat youwish to display, starting from the top left. This
commandwill automaticdly line wrap the charadersthat are sent to it.

Remembered Yes
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5.6 Set AutoLine Wrap On

Syntax Hexadedmal OxFE 0x43
Dedmal 254 67
ASCII 254“C”
Description Enabling Auto Line Wrap will all ow the aursor to automaticaly wrap

over to the next line when the aurrent lineis full.

NOTE Linewraps may occur in the middle of aword.

Remembered Yes

5.7 Set Auto Line Wrap Off

Syntax Hexadedmal OxFE 0x44
Dedmal 254 68
ASCII 254“D”
Description Disabling Auto Line Wrap will allow youto change the line

configuration. The normally sequentional progresson becomes an
alternating pettern. Rather than movingfromline 1to 2to 3, the display
will writefromline 1to 3to 2. For atwo line display, thismeansthat a
row’sworth of charaders written between the first and secondlines or
after the seaondwill not be displayed onthe screen or wrapped. The
four line modelswill seeonly an dlterationin line flow.

Remembered Yes

5.8 Set Cursor Position

Syntax Hexadedmal OXFE 0x47[col] [row]
Dedmal 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 alow youto manually set the aursor position, which
controlsthe text insertion pant, by spedfyingthe[col] and [row] of the
new propaosed cursor position.

NOTE If the aursor positionis st past the end o alineit will wrap to the beginning o

the next line.
Remembered No
5.9 Go Home
Syntax Hexadedmal OxFE 0x48
Dedmal 25472
ASCII 254“H"
Description Thiscommandwill return the aursor to the top left corner of the display
areg identified as row one, column ore.
Remembered No

5.10 Move Cursor Back

Syntax Hexadedmal OxFE 0x4C
Dedmal 25476
ASCII 254"
Description This commandwill move the aursor badk one space If thiscommandis

sent when the aursor is at the home pasitionthe aursor will wrap to the
last row / column pasitionif line wrap is on. Sending this command will
not effed the text displayed onthe modue, however any charaders that
are sent will over write the aurrent charadersthat are being dsplayed.

Remembered No

5.11 Move Cursor Forward

Syntax Hexadedmal OxFE 0x4D
Dedmal 25477
ASCII 254“M”
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Description This commandwill move the aursor forward ore space If this
commandis sent when the aursor is at the bottom right positionthe
cursor will wrap badk to the home positionif line wrap ison. Sending
this commandwill not effed the text displayed onthe modue, however
any charadersthat are sent will over write the aurrent charadersthat are
being dsplayed.

Remembered No

5.12 Underline Cursor On

Syntax Hexadedmal OxFE Ox4A
Dedmal 25474
ASCII 2544 F
Description Thiscommandwill causethe LK202-25to display an uncerline aursor

at the aurrent text insertion pant.

Remembered Yes

5.13 Underline Cursor Off

Syntax Hexadedmal OxFE 0x4B

Dedmal 25475

ASCII 254“K”
Description This commandwill t urn the the underline aursor off.
Remembered Yes

5.14 Blinking Block Cursor On

Syntax Hexadedmal OxFE 0x53
Dedmal 25483
ASCII 2544
Description Thiscommandwill causethe LK202-25to display ablock cursor at the

current text insertion pant.

Remembered Yes

5.15 Blinking Block Cursor Off
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Syntax Hexadedmal OxFE 0x54

Dedmal 254 84

ASCII 2544T1”
Description This command will t urn the block cursor off.
Remembered Yes

6 Special Characters

6.1 Introduction

The LK202-25 hes the ability to crede four different sets of eight custom charaders and save them to
internal banksof memory. Eadh set of eight can berecdl ed from memory at any time, and seleded charaders
can be written to the display screen. Charaders and sets can be aeded at any time, saved for later use, and
displayed to the screen throughthe intuitive command structure described below.

6.2 Creating a Custom Character

Syntax Hexadedmal OxFE Ox4E [refl D] [data]
Dedmal 254 78[refl D] [data]
ASCII 254“N” [refl D] [data]
Parameters Parameter Length Description
reflD 1 Charader referencelD (0-7).
data 8 Charader data.
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Description

Remembered

The LK202-25 alows for upta to eight custom defined charaders to be
added orto the the charader set. A custom charader is a five by eight
pixel matrix with ead row represented by a byte value. For example:

Custom Character 'h’ Dedmal | Hex
1|0 0 0 0 16 0x10
110 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 value of one, inthetable, representsan on [xel, whereasavalue
of zero represents a pixel that is turned off. Therefore in order to define
custom charader 'h’ you would send the command byte prefix 254 fol-
lowed by the command 78 Next, you will have to seled the memory
locaionin which youwish to save the charader in. The avail able mem-
ory locaions for this command are zeo throughto seven. After sending
thememory location, or [refl D], youmay then sendthe @ght byte austom
charader datain sequencefrom the top to the bottom.

Onceyou have defined a austom charader youmay display it by sending
the display modue the [refl D]. For example if a custom charader was
saved in pasition ore, the command to display the austom characer, at
the aurrent cursor position, would be simply to send the number one to

the display moduewithou quates.
No

6.3 Saving Custom Characters

Syntax Hexadedmal OxFE OxC1 [Bank] [I D] [Data]
Dedamal 254 193[Bank] [I D] [ Data]
Parameters Parameter Length Description
Bank 1 Memory bank to save to (0-4).
ID 1 Charader ID (0-7)
Data 8 Charader Definition
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6.4

Description New to the LK202-25 has added five nonvolatile memory banks for
custom charader storage. Thisis intended to allow you to creae your
own custom bar graphs, medium/large numbers and startup screen.
However, ead memory bank may be used to store aset of any eight
custom charaders; with the only provision being that memory bank zero
containsthe charadersthat will be used in the startup screen. By defaullt
the memory bankswill be loaded as foll ows:

[Bank] Description
0 Startup screen charaders.
1 Horizontal bars
2 Verticd bars
3 Medium numbers

In order to save new custom charaders into a memory bank, follow the
same process as you would for creaing a austom charader, see Sec
tion 6.2 on ege 27, only use 254 193 Bank Number] before sendingthe

[ID] and charader [Data].
Remembered Yes

Loading Custom Characters

Syntax Hexadedmal OxFE OxCO [Bank]

Dedmal 254 192[Bank]
Parameters Parameter Length Description

Bank 1 Memory bank to save to (0-4).
Description Thiscommand is used to load the austom charadersinto the volatile

memory so that they may be used. If custom bar graph a number
charaders are stored in the memory banks, this command may be used
instead of initializing the bar graph/ number. To use this command send
the command bytes foll owed by the [Bank] that contains the austom
charader data that youwant to retrieve.

Remembered No
6.5 Save Startup Screen Custom Characters
Syntax Hexadedmal OxFE OxC2 [refl D] [data]
Dedmal 254 194[refI D] [data]
Parameters Parameter Length Description
reflD 1 Charader referencelD (0-7).
data 8 Charader data.
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Description Using this command youmay creae the austom charaders. that will be
stored in memory bank zero, which will be used in the startup screen.
For more information about creaing custom charaders seSedion 6.2
on page 27.

NOTES

e Changesonly take placeoncethe power has been cycled.
e Thiscommandisthe same & nding CMD 254/ 193/ 0/ [ID] / [DATA]

Remembered Yes

6.6 Initialize Medium Number

Syntax Hexadedmal OxFE 0x6D
Dedmal 254109
ASCII 254“m”
Description This command will | oad the default medium number charadersinto the

volatile memory. If you have stored your own custom medium numbers,
use the’Load Custom Charaders commandto load your custom
charader datainto the volatile memory. This commandwill alow you
to use the’ PlaceMedium Numbers' command.

Remembered No

6.7 Place Medium Numbers

Syntax Hexadedmal OxFE Ox6F [Row] [Col] [Digit]

Dedmal 254 111]Row] [Col] [ Digit]

ASCII 254“0" [Row] [Col] [Digit]
Parameters Parameter Length Description

Row 1 The row number.

Col 1 The olumn number.

Digit 1 Medium number to place(0-9).
Description Thiscommandwill place amedium number (two columns high) at the

[row] and [col] spedfied.

NOTE Medium Numbers must be initialized before this commandis exeauted.

Remembered No
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6.8

Initialize Horizontal Bar

Syntax Hexadedmal OxFE 0x68
Dedmal 254104
ASCII 254“h”

Description This command will | oad the default horizontal bar charadersinto the
volatile memory. If you have stored your own custom horizontal bar
data, use the’Load Custom Charaders commandinstead to load your
custom bar data into the volatile memory. This commandwill alow you
to use the’PlaceHorizontal Bar’ command.

Remembered No

6.9 Place Horizontal Bar Graph

Syntax Hexadedmal OxFE 0x7C [Col] [Row] [Dir] [Length]
Dedmal 254 124[Col] [Row] [Dir] [ Length]
ASCII 254“]" [Col] [Row] [Dir] [ Length]

Parameters Parameter Length Description
Cal 1 The column number.
Row 1 The row number.
Dir 1 Thediredion d the bar data (0 or

1).

Length 1 Thelength of the bar data.

Description Thiscommandwill place abar graphat [row], [column]. A [Dir] value
of zero will causethe bar to goright, and orewill cause the bar to go
left. The[Length] isthe sizein pixelsof the bar graph.

NOTES
e Horizontal Bars must beinitialized before this command s exeauted.
e Bar graphsmay be one diredional only.
Remembered No
6.10 Initialize Narrow Vertical Bar
Syntax Hexadedmal OxFE Ox73
Dedmal 254115
ASCII 254"g
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Description This command will | oad the narrow verticd bar charadersinto the
volatile memory. If you have stored your own custom verticd bar data,
use the’Load Custom Charaders commandinstead to load your
custom bar data into the volatile memory. This commandwill alow you
to use the’ PlaceVerticd Bar’ command.

NOTE Narrow bars have awidth of two pixels.

Remembered No

6.11 Initialize Wide Vertical Bar

Syntax Hexadedmal OxFE 0x76
Dedmal 254118
ASCII 254"
Description This commandwill | oad the wide verticd bar charadersinto the volatile

memory. If you have stored your own custom verticd bar data, use the
"Load Custom Charaders command insteal to load your custom bar
datainto the volatile memory. This commandwill allow youto use the
"PlaceVerticd Bar’ command.

NOTE Wide bars have awidth of five pixels.

Remembered No

6.12 Place Vertical Bar

Syntax Hexadedmal OxFE 0x3D [Column] [Length]
Dedmal 254 61[Column] [Length]
ASCII 254“=" [Column] [ Length]
Parameters Parameter Length Description
Column 1 The column number.
Length 1 Thelength of the bar data.
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Description Thiscommandwill place abar graphat the spedfied [Column] with the
spedfied [Length]. The [Length] isthe sizein pixels of the bar graph.

NOTES

e A Verticd Bar style must be initialized before this commandis exeauted.
e Bar graphsmay be one diredional only.

Remembered No

7 General Purpose Output

7.1 Introduction

General purpose outputs allow youto conred devices, such as LEDs, to the LK202-25and suppy them
with upto 20mA of current at 5V. The LK202-25 has 6 GPOs which are software controll ed, with functions
to turn them on/off and set the power state for the next startup.

7.2 General Purpose Output Off

Syntax Hexadedmal = OxFE Ox56[Num]

Dedmal 254 86[Num]

ASCII 254“V” [Num]
Parameters Parameter Length Description

Num 1 GPO number.
Description This command turns OFF general purpose output [num].

NOTE OFF meansthat the output is pulled LOW.

Remembered Yes

7.3 General Purpose Output On

Syntax Hexadedmal OxFE 0x57[Num]
Dedmal 254 87[Num]
ASCII 254“W” [Num]
Parameters Parameter Length Description
Num 1 GPO number.
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Description

Remembered

This command turns ON general purpose output [num]. The standard
GPO’sonthe LK202-25 ouput 20mA of current at 5V.

NOTE ON meansthe output is pulled HIGH.

Yes

7.4 Set Startup GPO state

Syntax

Parameters

Description

Remembered

Hexadedmal OxFE OxC3 [Num] [ state]

Dedmal 254 195[Num] [ state]

Parameter Length Description

Num 1 GPO number.

state 1 Startup state (0: Off, 1: On)

Thiscommandwill set the startup state for the GPO on the next power
up. A value of onewill causethe GPO to be off onthe next startup
while avalue of one will cause the GPO to be on.

NOTE Thiscommand daes not aff et the aurrent state of the GPO.

Always

8 Dallas 1-Wire

8.1 Introduction

Another conwvenient feaure of the LK20225 is that it provides a Dallas 1-wire interfacein order to
reaily communicate with upto thirty two 1-wire devices onasingle bus. 1-wire communicaionis begun
by discovering the addressof the devicethat you wish to communicate with. To dothis you must send the
“Seach for a 1-Wire Deviceé command. After you have establi shed the addressof the devicethat youwish
to communicate with, you may begin atransadionwith the device

8.2 Search for a 1-Wire Device

Syntax Hexadedmal OxFE 0xC8 0x2
Dedmal 2542002
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Description Thiscommandwill alow youto begin communicaingwith the devices
onthe 1-wire bus by returning a padet containing deviceinformation
for ead 1-wire deviceonthe busin the form of:

Search Return Packet

Off set Offset Description
(Bytes) (Bytes)
0 2
0x232A Preamble
2 1
Ox8A Padket is 10 bytes long, an-
other addresswill follow
OxO0A Padcket is 10 bytes long, this
isthelast address
3 1 0x31- 1-Wire Padket Type
4 1 Error Code (Ox00for succesg
5 8 1-Wire Address
13 1
CRC8 0x00meansthe last address
was valid
Remembered No
8.3 Dallas 1-Wire Transaction
Syntax Hexadedmal OxFE OxC8 Ox1[flags] [ SndBits] [RcvBits| [ Data)
Dedmal 254 200 1flags] [ SndBits] [ RevBits] [ Data)
Parameters Parameter Length Description
flags 1 Flags to control optional
comporents of the transadion.
SndBits 1 The number of bits youwill be
transmitting onthe bus.
RcvBits 1 The number of bits youwill be
reading onthe bus.
Data variable Datato be transmitted, LSB to
MSB.
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Description Thiscommandwill perform asingle transadion onthe 1-wirebusin
this order:

1. BusResset.
2. Transmit data onto the bus.
3. Receve data from the bus.

The number of bitsto be transmitted and read must be spedfied for this
commandto be successul.

NOTE To determine what functions the devicewill respondto, consult the devices' data

shed.
1-Wire Flags
Bit Description
7
6 Unused
5 (Ofor future compatibilit y)
4
3 AddaCRGC8 to the end o the transmitted data
2 (O for future compatibility)
1 | Asaumelast recaved byteisa CRCS and validate it
0 Reset bus before transadion
1-Wire Err or Codes
Code Description
0x00 Success
0x01 | Unknown 1-Wire Command
0x02 No devices onthe bus
0x03 Fatal search error
Remembered No

9 Keypad

9.1 Introduction

The LK202-25suppatsupto a 25 key, matrix style, keypad and may be configured to allow key presses
to be automaticdly transmitted via RS-232 o polled through I2C. The LK202-25 aso allows for auto-
repeaing key presss, and remapping o all keypad charader codes.

The mnredor is not keyed so the keypad will probably plug in either of two ways. The display will
not be damaged by reversing the connedor. However, the keypad will generate adifferent ASCII charader
mapping for ead pasition. If the connedor has fewer than 10 gns it shoud be centered onthe display
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conredor. The keypad is scanned whenever akey is presed;there is no continuows key scan. This means
that key presses are dedt with immediately without any appredable latency. This also prevents eledricd
noise which is often caused by continuows key scans.

9.1.1 I2C Interface

The keypad is read by I2C master rea. In short, this means that a read of the moduewill always return
the first unread key press A real is initiated by writing to the modue with its base addressplus 1, then
clocking the modue's return byte &ter the modue releases the SDA line. Much more detail on this basic
I2C function can be foundin the I2C spedfication by Philli ps.

9.1.2 RS232 Interface

By default onany pressof akey, the modue will i mmediately send out the key code & the seleded baud
rate. This behavior can be modified using commandsfoundin the next sedion.

9.2 Auto Transmit Key Presses On

Syntax Hexadedmal OxFE 0x41
Dedmal 254 65
ASCII 254“A”
Description In thismode, all key presses are sent immediately to the host system
without the use of the poll keypad command. Thisis the default mode
on power up.

NOTE Thiscommandis not availablein 12C.

Remembered Yes
Default On

9.3 Auto Transmit Key Presses Off

Syntax Hexadedmal OxFE Ox4F
Dedmal 25479
ASCII 254“0"
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Description

Remembered

In thismode, upto 10 key presses are buffered urtil the unit is polled by
the host system, viathe pall keypad command 254 38 Isaiing this
command pacesthe unit in pdled mode.

NOTE Thiscommandis not availablein 12C.

Yes

9.4 Poll Key Press

Syntax

Description

Remembered

Hexadedmal OXFE 0x26

Dedmal 254 38

ASCII 2544&”
This command returns any buffered key presses viathe seria interface
The host system must be set up to recave key codes. When the display
recaves thiscommand, it will i mmediately return any buffered key
presses which may have not been read alrealy. If thereis morethan ore
key pressbuff ered, then the high arder bit (MSB) of the returned key
codewill beset (2). If thisisthe only buffered key press then the MSB
will be deaed (0). If there ae no bufered key presses, then the
returned code will be 0x00. Please note that to make use of this
command, the “Auto Transmit Key Preses’ mode shoud be off.

NOTE This commandis not avail able in 12C. To read keysin 1°C mode, one just needs
to addressthe modue and read abyte. No precaling commands are necessary. If there ae
no keys pressed the read will result in a 0x00.

No

9.5 Clear Key Buffer

Syntax

Description

Hexadedmal  OxFE 0x45

Dedmal 254 69

ASCII 254“FE”
Thiscommand cleas any urreal key presses. In amenu applicaion, if
the user presses a key which changes the menu context, any foll owing
key presees may beinacarrate and can be deared ou of the buffer
between menu changesto prevent jumping aroundthe menutree It may
also be used, in effed, to reset the keypad in case the host applicaion
resets for whatever resson.
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Remembered No

9.6 Set Debounce Time
Syntax Hexadedmal OxFE Ox55[time]
Dedmal 254 85[time]
ASCII 254"U” [time]
Parameters Parameter Length Description
time 1 Debourcetime in increments of
6.554ms (0 - 255).
Description This command sets the time between key pressand key read. All key
types with the exception o latched piezo switcheswill "bource for a
varyingtime, depending ontheir physicad charaderistics. The [time]
valueisin increments of 6.554ms. The default debourcetime for the
modueis 8 (abou 52ms), which is adequate for most membrane
keypads.
Remembered Yes
Default 8
9.7 Set Auto Repeat Mode
Syntax Hexadedmal OxFE OX7E [mode]
Dedmal 254 126[mode]
ASCII 254“~" [mode]
Parameters Parameter Length Description
mode 1 Auto Repea Mode (0: Resend Key
, 1. Key Up/Down)
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Description Two auto repea modes are avail able and are set via the same command:

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

Resend Key Mode Thismodeis dmilar to the adion o akeyboard on
aPC. In thismode, when akey is held dowvn, the key codeis
transmitted immediately followed by a 1/2 second celay. After
this delay, key codeswill be sent viathe RS-232interface aarate
of abou 5 codes per seaond Thismode hasnoeffed if paling o
if usingthe IC interface

Key Up/Down Mode This mode may be used when the typematic
parameters of the “Resend Key Code” mode ae unacceptable or
if the unit isbeing operated in pdled mode. The host system
deteds the pressof a key and simulates an auto repea inside the
host system until the key release is deteded. In this mode, when a
key isheld dowvn, the key code is transmitted immediately and no
other codes will be sent until the key isreleased. On the release of
the key, the key release code transmitted will be avalue equal to
the key down code plus 20 hex.

Remembered Yes

Examples When the key code sssociated with key P (0x50) is pressed, therelease
codeis’p’ (0x70). In RS-232 pdled mode or viathe 12C, the “Key
Down/ Key Up” codes are used; however, the user shoud be caeful of
timing cetail s. If the pall rateis dower than the simulated auto-repea it
ispossblethat palingfor akey up codewill be delayed longenough
for an unwanted key reped to be generated.

9.8 Auto Repeat Mode Off

Syntax Hexadedmal  OxFE 0x60

Dedmal 254 96

ASCII 254"
Description This command turns auto repea mode off. SeeSet Auto Repea Mode.
Remembered No

9.9 Assign Keypad Codes

Syntax Hexadedmal OxFE OxD5 [KDown] [KUp]
Dedmal 254 213[KDown] [KUp]
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Parameters Parameter Length Description
KDown 25 Key down codes
KUp 25 Key up codes
Description Thiscommandwill allow youto reasggnthe key codesthat correspond
to the key presses on the matrix style key pad. Thefirst 25 bytes that are
transmitted will be used for the key down codes and the next 25 bytes
that are transmitted will be used for the key up codes.
Key Down Key Up
1123 |4]|5 1121345
1/A|B|C|D]|E lla|b|c|d]|e
2|F| G| H | I ]J 2|1 flglh|il]]
3/K|LIM|N|O 3|lk|l|m|n|o
41 PIQ|R|S|T 4| plg|r|s|t
5|{U|V|IW|X|Y 5/ujv|iw]|x]|y
Remembered Always

10 Display Functions

10.1 Introductio

n

The LK202-25 employs ftware controlled display settings, which alow for control over, cleaing the
screen, changing the brightnessand contrast or setting timers for turning it on o off. The combination of
these dlow you complete software control over your display’s appeaance

10.2 Display On

Syntax Hexadedmal OXFE 0x42[min]
Dedmal 254 66[min]
ASCII 254“B” [min]
Parameters Parameter Length Description
min 1 Minutes before turning the display
on(0to 90).

Description This command turns the badlight on after the [minutes] timer has
expired, with a ninety minute maximum timer. A time of O spedfiesthat
the badklight shoud turn onimmediately and stay on. When this
commandis ent whil e the remember functionis on, the timer will reset
and hegin after power up.

Remembered Yes

Default 0
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10.3 Display Off

Syntax

Description

Remembered

Hexadedmal OxFE 0x46

Dedmal 25470

ASCII 254“F"
This command turns the badlight off immediately. The badklight will
remain off until a’Display On" command has been receved.

Yes

10.4 Set Brightness

Syntax

Parameters

Description

Remembered
Default

Hexadedmal OxFE 0x99[brightnesq

Dedmal 254 153[brightnesq

Parameter Length Description

brightness 1 Display brightness tting (0 to
255).

This command sets the display [brightnesq. If the remember functionis
on, this command ads the same &’ Set and Save Brightness.

Yes
255

10.5 Set and Save Brightness

Syntax

Parameters
Description

Remembered

Hexadedmal OxFE 0x98[brightnesq

Dedmal 254 152[brightnesq
Parameter Length Description
brightness 1 Badlight setting (0 to 2595.

This command sets and saves the display [brightnesq as default.

Always

10.6 Set Contrast

Syntax

Parameters

Hexadedmal OxFE 0x50[contrast]

Dedmal 254 80[contrast]

ASCII 254"P" [contrast]

Parameter Length Description

contrast 1 Contrast value (0 to 255.

Matrix Orbital
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Description

Remembered
Default

This command sets the display’s contrast to [contrast], where [contrast]
is avalue between 0x00and OX-F (between 0to 255. Lower values
cause ‘'on’ elementsin the display areato appea lighter, while higher
values cause ‘on’ elementsto appea darker. Lighting and temperature
condtionswill affed the atua value used for optimal viewing.
Individual display modueswill also differ sightly from ead other in
appeaance. In addition, values for optimal viewing whil e the display
badlight isonmay differ from values used when badlight is off.

This command daes not save the [contrast] value, andis lost after power
down; but this command has the option o remembering the settings
when isuued with the Remember function‘on’ . When thisis the case,
this commandis the same &s the Set and Save Contrast command.

NOTE This command has only 32 levels for X-Board based displays, meaning eight
contrast settingswill have the same single dfed. Efedively, values 0 through 7 8 through
15, and so onwill result in the same setting.

Yes
128

10.7 Set and Save Contrast

Syntax

Parameters

Description

Remembered
Default

Hexadedmal OxFE 0x91[contrast]

Dedmal 254 145[contrast]
Parameter Length Description
contrast 1 Contrast value (0 to 255).

This command sets the display’s contrast to [contrast], where [contrast]
is avalue between 0x00and 0X-F (between 0to 255. Lower values
cause ‘'on’ elementsin the display areato appea lighter, while higher
values cause ‘on’ elementsto appea darker. Lighting conditions will
affed the adual value used for optimal viewing. Individual display
modueswill also differ slightly from ead other in appeaance In
addition, values for optimal viewing whil e the display baclight ison
may differ from values used when badlight is off.

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

Yes
128
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11 Data Security

11.1 Introduction

Ensuring that your LK202-25 dsplay’s exadly what you want it to can be the diff erence between a
projeds successandfailure. Thisiswhy weincorporate feaures such as Data L ock into the LK202-25With
this new feaure you nav are in control over of how and when settings will be changed so thereis no reed
to worry abou the modue ading exadly like you expeded it to because dl the settings may be locked and
remembered for the next power up.

11.2 Set Remember

Syntax Hexadedmal OXFE 0x93[switch]

Dedmal 254 147[switch]
Parameters Parameter Length Description

switch 1 0 Do nat remember, 1: Remember
Description This command all ows youto switch the remember function onand df.

To use the remember function, set remember to on, then set al of the
settings that youwish to save, settingsthat are listed as’ Remember:
Yes suppat being saved into the non-volatile memory. After you have
set al of the ommandsthat you wish to save, you may then cycle the
power and ched the display settings to ensure that al the settings have
been saved. If youwish to use remember again after cycling the power,
you must set it to onagain.

NOTES
e Writing to nonvolatile memory istime cnsuming and slows down the operation of
the display.
e Non-volatile memory has a ‘write limit" and may only be changed approximately
100,000times.
Remembered No
Default Do na remember
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11.3 Data Lock

Syntax Hexadedmal OxFE OXCA OxF5 OxAO [level]

Dedmal 254 202 245 16Qlevel]
Parameters Parameter Length Description

level 1 Sets the data lock level
Description

Paranoia dlows youto lock the modue from displayinginformation, as
well as enablesthe protedion o the filesystem and modue settings.
Eadh hit corresponds correspondsto a diff erent lock level, while
sendinga zeo will unlock your display as the foll owing tables explains:

Bit DataLock Level | Description

0-2 | Reserved Shoud beleft 0
3 Communicaion When this bit is st (1) the
Speed Lock Baud Rate and 1°C Slave
addressare locked
4 Setting Lock When thishitis st (1)

the display settings such
as badlight, contrast and
GPO settings are locked.
(Internal EEPROM)
Reserved Shoud beleft 0

6 Command L ock When this bit is st (1) al
commands but commands
202203 are locked. (cmd
lock)

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

(3]

NOTES

e Sendinganew datalock level will overridethe previousdatalock level.
e Datalock levels may be combined.

Remembered Always

Default 0

Examples
Hex | Dec| Binary Description
0x00| O 0 Unlock

0x50 | 80 | 01010000 Settingand Command Lock
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11.4 Set and Save Data Lock

Syntax Hexadedmal OXFE OXCB OxF5 OxAO [level]
Dedmal 254 203 245 160Qlevel]
Parameters Parameter Length Description
level 1 Sets the datalock level
Description Thiscommandwill set and save the datalock level. Seethe Data L ock

sedionfor more information.

Remembered Always
Default 0

11.5 Write Customer Data

Syntax Hexadedmal OxFE 0x34[data]
Dedmal 254 52[data]
ASCII 254“4" [data]
Parameters Parameter Length Description
data 16 Writes the customer data
Description Writes the austomer Data. 16 Bytes of data can be saved in nonrvolatile
memory.
Remembered No

11.6 Read Customer Data

Syntax Hexadedmal OxFE 0x35

Dedmal 25453

ASCII 254“5"
Description Reads whatever was written by Write Customer Data.
Remembered No

12 Miscellaneous
12.1 Introduction

This chapter coversthe’ Report VersionNumber’ and’ Read Modue Type' commands. These commands
can be particularly useful to find out more information abou the display modu e before contadingtechnica
suppat.
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12.2 Read Version Number

Syntax Hexadedmal OxFE 0x36
Dedmal 25454
ASCII 254“6"
Description Thiscommandwill return abyte representingthe version o the modue,

seethe followingtable as an example:

Hex Value | Version Number
0x19 Version 19
0x57 Version 5.7
Remembered No
12.3 Read Module Type
Syntax Hexadedmal OxFE 0x37
Dedama 254 55
ASCII 254¢7"
Matrix Orbital LK202-25
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Description This command will return a hex value correspondng to the the model
number of the modue seethe followingtable:

Hex Product 1D Hex Product 1D
1 LCD0821 2 LCD2021
5 LCD2041 6 LCD4021
7 LCD4041 8 LK20225
9 LK204-25 A LK40455
B VFD2021 C VFD2041

D VFD4021 E VK202-25
F VK204-25 10 GLC12232
13 GLC24064 14 Unused

15 GLK?2406425 16 Unused

21 Unused 22 GLK1223225
23 Unused 24 | GLK1223225-SM
25 | GLK2406416-1U-USB | 26 | GLK2406416-1U
27 | GLK192647T-1U-USB | 28 GLK1223216
29 GLK1223216-SM 2A | GLK192647T-1U
2B LK204-7T-1U 2C | LK2047T-1U-USB
31 LK404AT 32 MOS-AV-162A
33 LK40212 34 LK16212

35 LK204-25PC 36 LK202-24-USB
37 VK202-24-USB 38 LK204-24-USB
39 VK204-24-USB 3A PK16212

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 LK08212

49 VK402-12 4A VK 40455
4B LK40225 4C VK 40225
4D PK204-25 4E Unused

aF MOS 50 MOI

51 XBoard-S 52 XBoard-I

53 MOU 54 XBoard-U

55 LK202-25-USB 56 VK202-25-USB
57 LK20425-USB 58 VK204-25-USB
5B LK162-12-TC 5C Unused
71 Unused 72 GLK?24012825
73 LK404-25 74 VK404-25
77 Unused 78 GLT 320240
79 GLT480282 TA GLT240128

Remembered No
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13 Command Summary

13.1 Communications

Downloaded fronDatasheet.su

Description Syntax Page
Changingthe I°C Slave Hexadedmal  OXFE 0x33[adr] 18
Address Dedmal 254 51[adr]
ASCII 254“3" [adr]
Changing the Baud Rate Hexadedmal OXxFE 0x39[spedl] 19
Dedmal 254 57[sped]
ASCII 254"9" [sped]
Setting a Non-Standard Hexadedmal OXFE OxA4 [sped] 20
Baud Rate Dedmal 254 164 sped]
13.2 Text
Description Syntax Page
Auto Scroll On Hexadedmal OxFE 0x51 22
Dedmal 254 81
ASCII 254Q"
Auto Scroll Off Hexadedmal OxFE 0x52 23
Dedmal 254 82
ASCII 254“R"
Clea Screen Hexadedmal OxFE 0x58 23
Dedmal 254 88
ASCII 254"X”
Changing the Startup Hexadedmal OxFE 0x40 23
Screen Dedmal 254 64
ASCII 254" @"
Set Auto Line Wrap On Hexadedmal OxFE 0x43 24
Dedmal 254 67
ASCII 254+C”
Set Auto Line Wrap Off Hexadedmal OxFE 0x44 24
Dedmal 254 68
ASCII 254D
Set Cursor Position Hexadedmal OXFE 0x47[col] [row] 24
Dedmal 254 71[col] [row]
ASCII 254“G" [col] [row]
Go Home Hexadedmal OXxFE 0x48 25
Dedmal 25472
ASCII 254“H”
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Description Syntax Page
Move Cursor Back Hexadedmal OxFE 0x4C 25
Dedmal 25476
ASCII 254¢L"
Move Cursor Forward Hexadedmal OxFE 0x4D 25
Dedmal 25477
ASCII 254“M”
Underline Cursor On Hexadedmal OxFE Ox4A 26
Dedmal 254 74
ASCII 25441
Underline Cursor Off Hexadedmal OxFE 0x4B 26
Dedmal 25475
ASCII 254“K”
Blinking Block Cursor Hexadedmal OxFE 0x53 26
On Dedmal 254 83
ASCII 25443’
Blinking Block Cursor Hexadedmal OxFE 0x54 26
Off Dedmal 254 84
ASCII 2544T"
13.3 Special Characters
Description Syntax Page
Creding a Custom Hexadeamal OxFE Ox4E [refl D] [datal 27
Charader Dedmal 254 78[refl D] [data]
ASCII 254“N" [refl D] [ data]
Saving Custom Hexadedmal OxFE OxC1 [Bank] [I D] [Data] 28
Charaders Dedmal 254 193 Bank] [I D] [ Data]
Loading Custom Hexadedmal OxFE OxCO [Bank] 29
Charaders Dedmal 254 192[Bank]
Save Startup Screen Hexadedmal OXFE OxC2 [refl D] [data] 29
Custom Charaders Dedmal 254 194refl D] [data]
InitializeMedium Hexadedmal OxFE 0x6D 30
Number Dedmal 254109
ASCII 254“m”
PlaceMedium Numbers Hexadedmal OxFE Ox6F [Row] [Col] [ Digit] 30
Dedmal 254 111]Row] [Cal] [Digit]
ASCII 254“0" [Row] [Col] [Digit]
Initialize Horizontal Bar Hexadedmal OxFE 0x68 31
Dedmal 254 104
ASCII 254“h”
PlaceHorizontal Bar Hexadedmal OxFE 0x7C [Col] [Row] [Dir] [Length] 31
Graph Dedmal 254 124[Col] [Row] [Dir] [Length]
ASCII 254“|" [Col] [Row] [Dir] [Length]
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Description Syntax Page
Initialize Narrow Verticd Hexadedmal OxFE 0x73 31
Bar Dedmal 254 115
ASCII 254"s’
Initialize Wide Verticd Hexadedmal OXFE 0x76 32
Bar Dedmal 254118
ASCII 254"
PlaceVerticd Bar Hexadedmal OxFE 0x3D [Column] [Length] 32
Dedmal 254 61[Column] [Length]
ASCII 254"=" [Column] [ Length]
13.4 General Purpose Output
Description Syntax Page
General Purpose Output Hexadeamal OxFE Ox56[Num] 33
Off Dedmal 254 86[Num]
ASCII 254“V" [Num]
General Purpose Output Hexadedmal OxFE 0x57[Num] 33
On Dedmal 254 87[Num]
ASCII 254“W” [Num]
Set Startup GPO state Hexadedmal OXFE OxC3 [Num] [state] 34
Dedmal 254 195 Num] [ state]
13.5 Dallas 1-Wire
Description Syntax Page
Seach for a 1-Wire Hexadeamal OxFE 0xC8 0x2 34
Device Dedmal 254 200 2
Dallas 1-Wire Hexadedmal OxFE 0xC8 Ox1[flags] [ SndBits] [ RcvBits] [ Caal
Transadion Dedmal 254 200 1flags] [ SndBits] [ RevBits] [ Data]
13.6 Keypad
Description Syntax Page
Auto Transmit Key Hexadedmal OxFE 0x41 37
Presses On Dedmal 254 65
ASCII 254“A”
Auto Transmit Key Hexadedmal OxFE Ox4F 37
Presses Off Dedmal 25479
ASCII 25440"
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Description Syntax Page
Poll Key Press Hexadedmal OXxFE 0x26 38
Dedmal 254 38
ASCII 254%&”
Clea Key Buffer Hexadedmal OxFE 0x45 38
Dedmal 254 69
ASCII 254°F”
Set DebourceTime Hexadedmal OxFE Ox55[time] 39
Dedmal 254 85[time]
ASCII 254%U” [time]
Set Auto Repeda Mode Hexadedmal OxFE OX7E [mode] 39
Dedmal 254 126[mode]
ASCII 254“~" [mode]
Auto Repea Mode Off Hexadedmal OxFE 0x60 40
Dedmal 254 96
ASCII 2544
Asdgn Keypad Codes Hexadedmal OxFE OxD5 [KDown] [KUp] 40
Dedmal 254 213[KDown] [KUp]
13.7 Display Functions
Description Syntax Page
Display On Hexadeamal OxFE 0x42[min] 41
Dedmal 254 66[min]
ASCII 254“B” [min]
Display Off Hexadedmal OxFE 0x46 42
Dedmal 25470
ASCII 254“F
Set Brightness Hexadedmal OxFE 0x99[brightnesg 42
Dedmal 254 153[brightnesq
Set and Save Brightness Hexadedmal OxFE 0x98[brightnesg 42
Dedmal 254 152[brightnesq
Set Contrast Hexadedmal OxFE 0x50[contrast] 42
Dedmal 254 80[contrast]
ASCII 254“P" [contrast]
Set and Save Contrast Hexadedmal OxFE 0x91[contrast] 43
Dedmal 254 145 contrast]
13.8 Data Security
Description Syntax Page
Set Remember Hexadeamal OxFE 0x93[switch] 44
Dedmal 254 147[switch]
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Description Syntax Page
Data Lock Hexadeamal OxFE OXCA OxF5 OxAO [level] 45
Dedamal 254 202 245 160Qlevel]
Set and Save Data L ock Hexadedmal OxFE OXCB 0xF5 0xAOQ [level] 46
Dedmal 254 203 245 160Qlevel]
Write Customer Data Hexadedmal OxFE 0x34[data] 46
Dedmal 254 52[data]
ASCII 254“4" [datq]
Read Customer Data Hexadedmal OxFE 0x35 46
Dedmal 254 53
ASCII 254"5"
13.9 Miscellaneous
Description Syntax Page
Read Version Number Hexadedmal OxFE 0x36 47
Dedmal 254 54
ASCII 254"6”
Read Modue Type Hexadedmal OxFE 0x37 47
Dedmal 254 55
ASCII 25447
13.10 Command By Number
Command DescriptionPage
Hex Dec ASCII
0x26 38 “&” Poll Key Press 38
0x33 51 ‘3" Changingthe I°C Slave Address 18
0x34 52 ‘4 Write Customer Data 46
0x35 53 “5 Read Customer Data 46
0x36 54 “6” Rea Version Number 47
0x37 55 7 Read Modue Type a7
0x39 57 ‘9" Changingthe Baud Rate 19
0x3D 61 o= PlaceVerticd Bar 32
0x40 64 ‘@ Changing the Startup Screen 23
0x41 65 ‘A Auto Transmit Key Presses On 37
0x42 66 “B” Display On 41
0x43 67 “Cr Set Auto Line Wrap On 24
0x44 68 “D” Set Auto Line Wrap Off 24
0x45 69 “E" Clea 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

Ox4A 74 “J Underline Cursor On 26
0x4B 75 “K” Underline Cursor Off 26
0x4C 76 ‘L Move Cursor Back 25
0x4D 77 “M” Move Cursor Forward 25
Ox4E 78 “N” Creaing a Custom Charader 27
Ox4F 79 ‘o Auto Transmit Key Presses Off 37
0x50 80 “p Set Contrast 42
0x51 81 “Q Auto Scroll On 22
0x52 82 “R” Auto Scroll Off 23
0x53 83 ‘s Blinking Block Cursor On 26
0x54 84 “T" Blinking Block Cursor Off 26
0x55 85 “u” Set Debource Time 39
0x56 86 Vv General Purpose Output Off 33
0x57 87 “W” General Purpase Output On 33
0x58 88 “X” Clea Screen 23
0x60 96 “en Auto Repea Mode Off 40
0x68 104 “h” Initialize Horizontal Bar 31
0x6D 109 “m” Initi ali ze Medium Number 30
Ox6F 111 “o” PlaceMedium Numbers 30
0x73 115 ‘g’ Initialize Narrow Verticd Bar 31
0x76 118 ‘v Initialize Wide Vertica Bar 32
0x7C 124 “ PlaceHorizontal Bar Graph 31
OX7E 126 ‘e Set Auto Repea Mode 39
0x91 145 Set and Save Contrast 43
0x93 147 Set Remember 44
0x98 152 Set and Save Brightness 42
0x99 153 Set Brightness 42
OxA4 164 Setting a Non-Standard Baud Rate 20
0xCO0 192 L oading Custom Charaaers 29
0xC1 193 Saving Custom Charaders 28
0xC2 194 Save Startup Screen Custom 29

Charaders
0xC3 195 Set Startup GPO state 34
0xC8 200 Dallas 1-Wire Transadion 35
OxCA 202 Data L ock 45
Matrix Orbital LK202-25
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14 Appendix

14.1 Specifications

14.1.1 Environmental

Table 68: Environmental Spedfications

Standard Temperature

Extended Temperature

Operating Temperature

0°Cto+50°C

-20°Cto +70°C

Storage Temperature

-20°Cto +70°C

-30°Cto +80°C

Operating Relative Humidity

90% max norrcondensing

Vibration (Operating)

4.9 m/s? XY Z diredions

Vibration (Non-Operating)

19.6 m/s® XY Z diredions

Shock (Operating)

29.4m/s?> XY Z diredions

Shock (Non-Operating)

490m/s? XY Z diredions

14.1.2 Electrical

Table 69: Eledricd Spedfications

Standard Wide Voltage (V) | Wide Voltage with Efficient
Switching Power Supply
(VPT)
Supply Voltage +5Vdc +0.25V +9V to +15V +9V to +35v
Minimum Current 40mA typicd

Backlight On (YG, 1Y & FY)

add 130nA (170mA) typicd

Backlight On (R, FG & FA)

add 150nA (190mA) typicd

Backlight On (GW, WB, FW & FB)

add 60MA (100mA) typicd

14.2 Optical Characteristics

Table 70: Opticd Charaderistics

Character x Lines

20 columns x 2 rows

Module Size 11600mmx 37.00mmx 25.73 mm
Character Size 3.20mmx 5.55mm
Display Size 79.00mmx 17.00mm

LED Backlight Hall-Life (YG, 1Y & FY)

50, 000 houstypicd

LE D Backlight Half-Life (R, FG & FA)

20, 000 houstypicd

LED Backlight Half-Life (GW, WB, FW & FB)

10, 000 houstypicd

Matrix Orbital
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NOTE To prolong life, it is recommended that the badlight be turned off when the
display isnat in use.

Matrix Orbital LK202-25
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14.3 Physical Layout

Figure 23: Physicd Diagram
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14.4 Ordering Information

L|K|20|2]|-25|-FB |-V | -E
112 |3|4] 5| 6 |78

Table 71: Part Numbering Scheme

# Description Options
1 Screen Type L: Liquid Crystal Display*
2 Inpu Type K: External Keypad
3 Width 20: Twenty Charader Columns
4 Height 2: Two Charader Rows
5 Keypad Buttons -25: Twenty-Five Key Inpu Maximum
NP: Standard Grey/Yell ow-Green
GW: Grey/White
WB: White/Blue
R: Red/Bladk

1Y: Yellow/Bladk (STN)
FA: Amber/Black
FB: Blue/Bladk

FG: Grea/Bladk
FW: White/Bladk

FY: Yellow/Bladk (FFSTN)

NP: Standard (4.75-5.25V)
-V: Extended Votlage (9.00-15.0V)
NP: Standard (0°C to +50°C)
-E: Extended Temperature (-20°C to +70°C)

6 | Color (Text/Badkground

7 Inpu Voltage

8 Temperature

Table 72: Part Options

NOTE * Also avail able with a Vacaim Florescent Display in the VK 202-25 model

145 Definitions

E Extended Temperature (-20C to 70C)

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

GW Grey Text/ White Badground

WB White Text / Blue Badground

Matrix Orbital LK202-25
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R Inverse Red

Y Inverse Yellow

FA FFSTN Inverse Amber
FB FFSTN Inverse Blue
FG FFSIN Inverse Green
FW FFSTN Inverse White
FY FFSTN Inverse Yellow
MSB Most Significant Byte
LSB Lesast Significant Byte

14.6 Contacting Matrix Orbital

Telephone
Sdles: 1(403229-2737
Suppat: 1(403)207-3750

On The Web
Sales: http://ww.MatrixOrbital.com
Suppat: http://www.MatrixOrbital.ca
Forums: http://www.lcdforums.com

14.7 Revision History

Table 73: Revision History

Revision Description Author
3.0 Initial Manual Matrix Orbital
31 Updated Badklight Life Clark
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