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1 Introduction

TheOK20225is an intelligentlphanumericmrganic light emitting diode displalesigned to decrease
development time by providing an instant solution to any projdataddition to the RS232, TTL d2€
protocols avdable in the standard moded USBcommunication modehllow theOK20225t0 be
connected to a wide variety of host controller@ommunication speeds of up to 11kkibs for serial
protocols and 100kbps fdfCensure lightning fast displaypdates

The $mple command structur@ermits easy software control of many settings includingeen
brightness and baud rateOn boardmemoryprovides up tdorty custom characters which can be saved
within the unit and reched for start screensbar graphs or larger numbers.

User inputon the OK20225is available through a five by five matrix style keypad, and six general
purpose outputs provide simple switchable five volt sourcksaddition, the option of Ballas One
Wire header provides a communication interédor up to thirty-two devices.

The versatil®OK20225, with all the features mentioned above, is available in a varieyoddur,
voltage, and temperature options to suit almost any application.



2 Quick Connect Guide

1 GPO Header None Offered All Models

2 DB9 Serial Header CSS1FT/CSS4FT Standard Model Only
3 Keypad KPP4x4 All Models

4 Communication/Power Connectc SCCPC5V/BBC Standard Model Only
5 Mini USB Connector EXTMUSB3FT/INTMUSB:  USB Model Only
6 Dallas OnaNire Header Temperature Probe USBModel Only

7 Alternate Power Connector PCS USB ModeODnly



The standard version of tH®@K20225 allows for user configuration of three common communication
protocols. First, the unit can communicate using serial protocol at either RS323 or TTL voltage levels.
Second, it can communicate using théer-Integrated @cuit connect, oi?C protocol. Connections for
each protocol can be accessed through the four@@mmuication/Power Hader as outlinedn the

Serial Connectiorsnd I’CConnectionsections below.

S — The most common cable choice for any alphanumigidtrix Orbital

Display the Communication/ Power Cable offers a simple connect

/ to the unitwith familiar interfaces. DB9 and floppy power headers
provide all necessary input to drive your display.

For a more flexible interface to tHeK20225 a Breadboard Cable
may be used. This provides a simple four wire connection that is
popular among developers for its ease of use in a breadboard
environment.

A serial interface provides a classic connection to@Qk&0225. The Communication/Power Cable is
most commonly used for this set up as it provides connections for DB9 serial and floppy power cables.
To place your board in Serial mode, adhere to the steps laid outvbelo

1. Set the Protocol Select jumpers.

1 RS232: Connect the three jumptia the 232 protocol box with the zero ohm jumper resistors
provided or an alternate wire or solder solution.

I  TTL: Connect the two jumpéri the TTL protocol box.

*Note: Jumpers must be removed from all protocol boxes save for the one in use.



2. Make the connections.

a. Connect the four pin female header of the Communication/Power Cable to the
Communication/Power Header of yo@K20225.

b. Insert the male end of your serial cable to the corresponding DB9 header of the
Communication/Power Cable and the mate the female connector with the desired
communication port of your computer.

c. Select an unmodified floppy cable from a PC power sugmdlyconnect it to the power header
of the Communication/Power Cable.

3. Create.
1  Use uProject or a terminal program to get started, and then move on with your own

development. A number of application notes are availablenatv.matrixorbital.ca/appnotes

A more advanced connection to ti@K20225is provided by the’C protocol setting. This is best
accomplished using a breadboard and the Breadboard Cable. Power must be supplied from your
breadboard or another external source. To dive right into your application and us2KB6225in FC
mode, get started with the guidelines below.

1.

Set the Protocol Select switches.

T

I°C: Ensure that the twdC jumpers in the corresponding protocol box are connected while all
others are open.

Make the connections.

a. Connect the BreadboardaBle to the Communication/Power Header on y@kK20225 and
plug the four leads into your breadboard. The red lead will require power, while the black
should be connected to ground, and the green and yellow shioglldonnected to your
controller clock and data lines respectively.

b. Pull up the clock and data lines to five volts using a resistance between one and ten kilohms on
your breadboard.

Create.

9  This time you're on your own. While there are many exampléesimvthe Matrix Orbital

AppNote sectionwww.matrixorbital.ca/appnotestoo many controllers and languages exist to
cover them all. If you get stuck in development, it is possible to switch oweraiher protocol
on the standard board, and fellow developers are always on our forums for additional support.



http://www.matrixorbital.ca/appnotes
http://www.matrixorbital.ca/appnotes

TheOK20225-USBoffers a single USB protocol fan easy connection to a host computefhs simple
and widely available protocol can be accessed using the on board mini B style USB connector as outlined
in the USB Connectiorsection

The External Mini USB cable is recommended foQK@0225-USBdisplay.
. It will connect to the miniBtyle header on the unit and provide a
! \ jﬁ 1 | connection to a regular A style USB connector, commonly found on a P

The USB connection is the quickest, easiest solution for PC development. After driver installation, the
OK20225-USBwill be accessible through a virtual serial port, providing the same result as a serial setup
without the cable hassle. To connect to y&@iK20225-USBplease 6llow the steps below.

1. Set the Protocol Select jumpers.

1 USB: Th©K20225-USBoffers USB protocol only. Model specific hardware prevents this unit
from operating in any other protocol, and does not allow otherdels to operate in USB.
Protocol Select jumpers on the USB model cannot be moved.

2. Make the connections.

1  Plug the miniB header of your External Mini USB cable into yokiP0225-USBand the regular

USB header intyour computer USB jack.
3. Install the drivers.

a. Download the latest drivers atww.matrixorbital.ca/driversand save them to a known
location.

b. When prompted, install the USB bus controller driver auatically

If asked, continue anyway, even though the driver is not signed

d. When the driver install is complete, your display will turn on, but communication will not yet be
possible.

e. Atthe second driver prompt, install the serial port driver automatycall

f.  Again, if asked, continue anyway

4. Create.

1 Use uProject or a terminal program to get started, and then move on with your own

development. A number of application notes are availablenatv.matrixorbital.ca/appnotes

o



http://www.matrixorbital.ca/drivers
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3 Software

The multiple communication protocols available and simple command structure @K29225 means
that a variety of applications can be used to communicate with the disflaxt is sent to the display as
a character string, for example, sending the decimal value 41 will result in an 'A" appearing on the
screen A number of control charactese also activatedCommands are merely values prefixed with a
special command byte, 254 in decimal

Backspace Line feed / New line Clear screen / New pag Carriag return

Once the correct communication port is identified, the following communication settings can be applied
to communicate correctly with th©K20225.

19200 8 None 1 None

Finally, with a communication port identified and correctly setup simple text strings or even command
bytes can easily be transmitted to control your display.

The Matrix Orbital alphanumeric display tuner, or uProject, is offered as a free download from the
www.matrixorbital.ca support site. It allows the basic functionalityariy display to be tested using a
simple graphical user interface system.

While bagc functionality can be tested using the GUI portion of the program, more advanced users will
enjoy the scripting capability found in the uploader tab. Here commands can be stacked, run, and saved
for later use. Although many commands are available tdriagged into the script dialog, perhaps the

most powerful is the raw data command found in the other branch.

*Note: The uProjecAutoDetect function will not perform correctly when a USB display is connected. Please
manually configure any USB display.



This command allows raw bytes to be sent to the display, permitting many different formats for entry
and displaying in decimal tation. Any command from this manual may be entered in decimal notation
separated by slashes.

1254188/

Again, the clear screen command is sent to a connected display, this time using uRwwjdata

command style. Scripts can be run as a whole using the execute command from the script menu, or as
single commands by selecting execute once. Before issuing commands, it is a good idea to ensure
communication with a display is successful usiogne of the more basic GUI functions in the main
window.

This program provides scratch pad upon which a tome of display projects and ideas can be assembled.

Full demonstration programs and code are availablévatrix Orbital Displgs in the C# language from
Simple C# AppNote Pack in the Application Note sectigmat.matrixorbital.ca/appnotes Difficulty
increases from beginner, with the Hello World program, to advanced witibtias OnéaVire
temperature reading application.

Many additional applications are available in a number of different programming languages. These
programs are meant to showcase the capability of the display and are not intended to be integrated into
a final design. For additional information regarding code, please read the On Code document also found
on the support site.


http://www.matrixorbital.ca/appnotes

4 Hardware

4 3 2 1
L H 3 ® 1 Vcc
‘ ‘ 2 Rx(SCL
3 Tx(SDA)
4 Gnd

The Communication/ Power Header provi@KeE5a standar |
Voltage is applied through pins one and four of fhear pin Communication/Power HeadePlease

ensure the correct voltage input for your display by referendioiage Specificatiortsefore connecting

power. Pins two and three are reserved for serial transmission, using either H28RETL or clocking

data through the I12C protocol, depending on what has been selected byritecol Select Jumpers

Theversatile Tyco 640458-LFstyleheader used can be mated to a number of connecttirs,Molex

22-01-3047 for example.

O

TX
Rx
Gnd
NC/Vcc*

© 01 W N

TheOK20225 provides a DB Connector to readily interface with serial devices using EIA232 standard
signal levelslt is also possible to communicate at TTL levels of O to +5V by setting the Protocol Select
Jumpers to TTLAs an added feature it is also possibleafply power through pin 9 of the BB

Connector in order to reduce cable cluttek standard male DB9 header will provide the perfect mate
for this connector.

*Note: Do not apply voltage through pin 9 of the DBConnector AND through the Communication/Power Header
at the same time.



In order to provide power through pin 9 of tieB9 Connector you must connettie Power hrough

DB9 Jumpe labelledD, as illustrated below. This connection can be made using a zero ohm resistor,
recommended size 0603, or a solder bridgdwie OK20225 allows all voltag models to use the power
through DB9 option, sedhe Voltage Specificatiorfer power requirements

teIsIsTaT=)
[QD! 0 Q]

The Protocol Select Jumpers provide the means necessary to togddKee225 between R32, TTL

and I2C protocolsAs a default, th233 umpde swiatrden sReBt&2d o jREmMp s
jumpéensorder to pl acéC tnoed ediysopul aryu smo dfuilresti m elmov e
t hRR832 jumpers and t fCer upmpaeae .t héefheottiteipd alyawd ]| | |
have a defaul 8, sdsalwdsasndycerde svd tchf t he afpmbbairhbhye o
change the display to TTL mode, sR33p22g rir eilmpeest he
and solder them to the TTL jumpers.
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TheOK20225-USBcomes with a familiar Mini USB Connector to fulfill both communication and power
needs. The standard MiniB style header can be connected to any other USB style using the appropriate
cable. Most commonly used with a PC, this connection creates a virtumalgort that offers a simple

power solution with a familiar communication scheme.

Some advanced applications may prefer the straight four pin connection offered through the Optional
Alternate USB HeadeiT his header offers power and communication accesssimple interface

package The Optional Alternate USB Hemadnay be added to th©K20225-USBfor an added charge

as part of a custom ordelPleasaiset hG@ontactsection to requestnore informationfrom the friendly
Matrix Orbital sales team.

Vce
Gnd
Gnd

NC

A WDN P

The Alternate Power Connector provides the ability to power@20225-USBusing a second cable.
The Tyco 171825 style headers particularly useful for connecting to an unmodified floppy power
cable a 1718224 for examplefrom a PC power supply farsimple bench power solution.



GPO1 8 Gnd
GPO2 9 Gnd
GPO3 10 Gnd
GPO4 11 Gnd
GPO5 12 Gnd
GPO6 13 Gnd

Vcce 14 Gnd

~No ok WN PR

A unique feature of th€®©K20225is the ability to control relaysand other external devices usieither

one orsix General Purpose OutputBach carsource up to 10mA of current at five volts when on or sink
20mA at zero volts when offThe two row, fourteen pin header can be inteced to a number of female
connectors to provide control to any peripheral devices required.

*Note: If connecting a relay, be sure that it is fully clamped using a diode and capacitor in order to absorb any
electromotive force (EMF) which will be generated.

G T

2 D
3 Gnd

In addition to the six general purpose outputs B&20225 offers an Optional Dallas OiWire bridge,

to allow for anadditional thirty two onewire devices to be connected to the displayhis header can be
populated with a Tyco 173979 connector at an added cost by custom orderPlelgseuse theContact
section to requestnore informationfrom the Matrix Orbital sales team.



Gnd 7 Column 1
Row 1 8 Column 2
Row 2 9 Column 3

Row3 10 Column 4
Row4 11 Column5
Row5 12 Gnd/Vcé

OOl WN P

To facilitate user inputiie OK20225 provides a Keypad Interface Connector which allawsatrixstyle

keypad of up to twentyfive keyso be directly connected to the display modul€ey presses are

generated when a short is detected between a row and a colulhen a keyress is generated, a
characterspecific to that key press automatically ent on the Tx communication lindf the display

modul e is running in |2€smbdbdéuntheoh oaibywthdde ahsmne
key presses to remain in the buffer so that they may be pollEtk character that is associated with

eah key press may al so be al ter eThearaghtiwglvetpime “ Assi g
header of the Keypad Interface Connector will interface to a variety of different devices indlneing

Matrix OrbitalKPP4x4 keypad

*Note: The Ground / +5V piis toggled by the jumper to the right of the keypad connector. Jump pads 1 & 2 for
+5V or 2 & 3 for GND.



5 Troubleshooting

In order for yourOK20225to function correctly, it must be supplied with the appropriate pow#tthe
screen is not illuminated, power may not be applied correctly. Try the tips below.

1

First, make sure that you are using the correct power connector. Standard floppy driee pow
cables from your PC power supply may fit on the Communication/Power Header; however they
do not have the correct pin out to provide power. Matrix Orbital supplies power cable adapters
for connecting to a PC, which can be found inAloeessoriesection.

Next, check the power cable which you are using for continuity. If you don't have an ohm
meter, try using a different power cable, if this does not help try uaidgferent power supply.

If power is applied through the DB9 connector, ensure that the Power Through DB9 Jumper is
connected.

If changes have been made to the protocol select block, ensure all the appropriate protocol
select jumpers are connected and ahused protocol jumpers are disconnected.

The last step will be to check the interface connector in use on your display. If the power
connections have become loose, or you are unable to resolve the issue, pleatxtMatrix

Orbital for more information.

If your display is powered successfully, the Matrix Orbital logo, or user created screen should display on
start up. If this is not the case, checkt these tips.

E Ensure théorightnesss not too low. This can result in a blank screen respectively. See the

Manual Overridesection to reset to default.

E Make surehat the start screen is not blank. It is possible to overwrite the Matrix Orbital logo

start screen, if this happens the screen may be blank. Try writing to the display to ensure it is
functional, after checking thbrightnessabove.

OLED technology is susceptible to a buwreffect; whereby the brightness of active pixels may differ
from inactive ones over an extended period of activatidio. reduce the burin effect, please use a
dynamic screen saver or simply turn the screenndfén not in active use.



When communication of either text or commands is interrupted, try the steps below.

E

Z

M MHR ™

*Note

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

Next, please ensure that the display module is set to communicate on the protocol that you are
using, by checking the Protocol Select Jumpers.

In serial and USB protocols, ensure that the host systad display module are both
communicating on the same baud rate. The default rate for the display module is 19200 bps.
Match Rx from your display to the transmitting pin from your host and the Tx pin to the
receiving pin.

If you are communicating tde display via 12Cplease ensure that the data is being sent to the
correct address. The default slave address for the display module is 80.

In FC mode, connect Rx to the clock line of your controller and Tx to the data output.

Unlock the display. Sdke Set and Save Data Lock command for more info.

Finally, you may reset the display to its default settings usindvtlieual Overridegorocedure
outlined below.

. I2C communication will always require pull up resistors on SCL and SDA of one to ten kilohms.

Should the settings of your display becomegdd in a way that dramatically impacts usability, the
default settings can be temporarily restored. To override the display, please follow the steps below.

b

Disconnect power from your display.

Place a jumper on the middle two keypad piRS,and C1

Reconnect power to your unit, and wait for the start screen before removing the jumper.
Settings will be temporarity overridden to the defaults listed in thdanual Override Settings

table. At this point any important settings, suab lyightness or baud rate, should not only be set
but saved so they remain when the override is removed.

Brightness 255
Baud Rate 19200
I°C Address 80

**Note: The display module will revert back to the old settings once turnedunoféssdesired settings are saved.



6 Commands

6.1 Communication

1.1 Change 254 57 Speed v5.6
Baud Rate FE 39 Speed

Y9 Speed

Immediately changes the baud rate. Not available in 12C. Baud rate can be temporarily forced to 19200 by
manual override.

Speed Byte Valid settings shown below.

1200 2400 4800 9600 19200 28800 38400 57600 *76800 *115200
83 41 207 103 51 34 25 16 12 8

*Note: Baud rates 76800 and 115200 addeith the release ofirmware revision 5/ as per PCI2006-08-24.

1.2 Changd’C 254 51 Address V5.6
Slave Address FE 33 Address

y'3 Address

Immediately changes théQ write address. Only even values are permitted as the next odd address will bec
the read address. Default is 80.

Address Byte Even value.

1.3 Transmission 254 160 Protocol v5.6
Protocol Select FE A0 Protocol

y'4 Protocol

Selects the protocol used for data transmission from the display. Data transmission to the display is not aff
Must be set to the protocol in use t@ceive data correctly.

Protocol Byte 1 for Serial (RS232/RS422/TTL/USBY) or GGor |

1.4 Seta NonStandard 254 164 Speed v5.0
Baud Rate FE A4 Speed

yfi Speed

Immediately changes the baud rate to a nstandard value. Baud must benvdnole number between 977 and
153800. Due to rounding, error increases with baud rate, actual baud must be within 3% of desired baud tc
accurate communication. Not available in I2C. Can be temporarily forced to 19200 by a manual override.
Speed  Short  Calculations shown below, standard crystal speed is 16MHz.

61 OF 0 DA YRE o 0 o .y a0 1 DF 00aN
0wo0b6 haod w6 ———
g Yn QQm

Yl QG o
n w0091 o oasf

OQi QU QO H6 O d)csé%?n
0Qi Q1 Q6 woQ o °
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6.2 Text
2.1 Clear 254 88 v5.6
Screen FE 58
y X

Clears the contents of the screen.

2.2 Chang the 254 64 Characters v5.6
Start Up Screen FE 40 Characters

y @ Characters

Changes the message displayed on start up. Custom characters can be included by adding their decif@al v
7). Characters will automatically wrap on the display.

Characters 80 bytes, space characters can be added as needed

2.3 Auto 254 81 V5.6 |
Scroll On FE 51
yQ

The entire contents of screen are shifted up one line when the end of the siseeached. Display default is on

2.4 Auto 254 82 v5.6
Scroll Off FE 52
YR

New text is written over the top line when the end of the screen is reached. Display default is Auto Scroll or

2.5 Set Auto 254 67 V5.6 |
Line Wrap On FE 43
yC

Text will wrap to the next consecutive line once a row becomes full. Default is Auto Line Wrap on.

2.6 Set Auto 254 68 v5.6
Line Wrap Off FE 44

y'D

Text will skip one line when wrapping once a row becomes full. Wotider will be rows 1, 3, 2, and then 4.
Default is Auto Line Wrap on.

2.7 Set Cursor 25471 ColumnRow v5.6
Position FE 47 ColumnRow

Yy G ColumnRow

Sets the cursor to a specific cursor position where the next transmitted charagented.

Column  Byte Value between 1 and number of character columns.

Row Byte Value between 1 and number of character rows.

16



pRIClol Dec 254 72

Home [RglE) FE 48

ASCI y'H

Returns the cursor to the top left of the screen.

v5.6

2.9 Move Dec 25476
Cursor Back g2 FE 4C
ASCIlI yL
Moves cursor one position to the left. Cursor will obey wrap settings.

v5.6

2.10Move Dec 254 77

Cursor Forward gl FE 4D

ASCII yM

Moves cursor one position to the right. Cursor will obey wrap settings.

v5.6

2.11Underline b 25474

Cursor On Hex FE 4A

ASCII yJ

Displays a line under the current curgmsition. Can be used with bkimg cursor.

v5.6 '

2.12Underline b 254 75

Cursor Off Hex FE 4B

ASCII Yy K
Removes line under current cursor position.

V5.6 |

2.13Blinking Dec 254 83
Cursor On Hex FE 53
ASCII yS

Displays a blinking cursowrer the current cursor position. Can be used with underline.

v5.6

2.14Blinking Dec 254 84

Cursor Off Hex FE 54

ASCII yT

Removes blinkingursorover current cursor position.
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254 78 v5.6
FE 4E
y'N

Creates a custom character. Each character is divided into 8 rows of 5 pixels; each data byte represents ot
Each byte is padded by threero bits followed by five bits representing each pixel state. A one represents ar
condition while a zero is off. Characters are lost when a new memory bank is loaded, unless they are save:

Byte Character ID, value between 0 and 7.

Byte[8] Character pixel data as showelow.

Datg1] 000 pl p2 p3 p4 p5 0000:000 8
Datg2] 000 pdl p2 P8 p4 p5 00010100 20
Data3] 000 pl |p2 p3 p4 p5 0000/000 8
Datg4] 000 pl p2 p3 [p4 [p5 0000001 3
Datg5] 000 pl p2 [p3 p4 p5 0000000 4
Datg6] 000 pl p2 [p3| p4 p5 00000L00 4
Datg7] 000 pl p2 p3 |p4 p5 000000 @ 3
Data[8] 000 pl p2 p3 p4 p5 00000000 O

254 193 v5.6
FE C1
yi

Provides access to all memory banks to create and save custom characters, graph bars, and large digits. #
characters saved will overwrite the old, so care should be taken when writing to any bar or digit memory bal
Bank structure is shown below.

Byte 1 byte, memory bank ID, value between 0 and 4delsw.

Byte 1 byte, value between 0 and 7.

Byte[8] 8 bytes, character pixel data above

Startup Characters Horizontal Bars Vertical Bars Medium Digits Large Digits

254 192 v5.6
FE CC
y
Loads a bank of custom characters into memory for use. Must be issued before using a bank of characters
Alternatively, an appropriate initializ&@ammand can be used.
Byte Memory bank ID, value between 0 and 4 gh®ve



3.4 Save Start Up 254 194 1D Data v5.6
Screen Custom FE CZ ID Data

Characters yd D Data

Saves a custom character to memory for the start up screen or repeated useustdraracters are displayed by
sending their ID to the screen.

ID Byte Value between 0 and 7.

Data  Byte[8] Character pixel data, s€&ustom Degree Charactexample.

3.5 Initialize 254 109 V5.6 |
Medium Numbes FE 6D
ym

Loads the medium number custom character bank into memory. Medium numbers must be initialized befor

3.6 Place Medium 254 111 Row Column Digit v5.6
Numbers FE 6F Row Column Digit

y o Row Column Digit

Places a single medium decimal digit of 2 row height and 1 column width on the display at the position spec
Medium numbers must baitialized before being placed.

Row Byte Value between 1 and 20.

Column Byte Value between 1 and 4.

Digit Byte Single decimal digit to display.

3.7 Initialize 254 104 v5.6
Horizontal Bar FE 68

yh

Loads the horizontal bar graph custaimaracter bank into memory. Horizontal bar characters must be initializ
before a graph is displayed.

3.8 Place Horizontal 254 124 Column Row Direction Lengtl v5.6
Bar Graph FE 7C Column Row Direction Lengtl

Y| Column Row Direction Lengtl

Places a horizontal bar graph on the screen beginning at the column and row specified. The bar extends ei
right or left to the length indicated. New bars will overwrite old.

Column  Byte 1 byte, value between 1 and 20

Row Byte 1 byte, valuebetween 1 and 4

Direction  Byte 1 byte, 0 for right and 1 for left

Length Byte 1 byte, length in pixels of the graph, value between 0 and 100

3.9 InitializeNarrow 254 115 v5.6
Vertical Bar FE 73

y's

Loads the narrow horizontal bar grapbstom character bank into memory. A narrow bar is 2 pixels wide.
Horizontal bar characters must be initialized before a graph is displayed.
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CRINGNEIPLIGEN Dec 254 118 v5.6
Vertical Bar Hex FE 76

ASCII yv

Loads the wide horizontal bar graphstom character bank into memory. A wide bar is 5 pixels wide. Horizor
bar characters must be initialized before a graph is displayed.

3.11Place [EH 254 61 Column Length v5.6
Vertical Bar [gleX FE 3D Column Length

ASCII y'= Column Length

Places aertical bar graph on the screen extending from the first row of the column specified. The bar exten
upwards to the length indicated. A new bar will over write the old.

Column  Byte  Value between 1 and 20.

Length Byte  Height in pixels of the grapkalue between 0 and 32.

6.4 General Purpose Output

4.1 General Purpose [BEle 254 87 Number v5.6
Output On Hex FE 57 Number

ASCII YW  Number

Turns the specified GPO on, sourcing current from an output of five volts.

Number Byte GPO to be turned on.

4.2 General Purpose bl 254 86 Number v5.6
Output Off Hex FE 56 Number

ASCII YV Number

Turns the specified GPO off, sinking current to an output of zero volts.

Number Byte GPO to be turned off.

4.3 Set Start Up [iBJEle 254 195 Number State v5.6
GPO State Hex FE C3 Number State

ASCII YD Number State

Sets and saves the start up state of the specified GPO in non volatile memory. Changes will be seen on st
Number Byte GPO to be controlled.

State Byte 1 for on or O for off.
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6.5 Dallas One-Wire

5.1 Search for a 254 200 2 v5.6
OneWire Device FE C8 0z

Yk soT

Sends a search query to each of the up to 32 devices on the one wire bus. Any connected device will respc
an identification packet.

Response Bytes [14]  DallasOneWire identification packet as shown below.

Length

0 2 9002 Preamble
5 1 138 Another device packet will follow =
10 Last device packet

3 1 49 PackefType

4 1 0 Error Code (0 indicates success)

5 8 Device Address

13 1 0 CRC8 address check (0 indicates valic
5.2 Dallas OneWire 254 2001 Flags Send Bits Receive Bits De v5.6
Transaction FE C8 01 Flags Send Bits ReceBites Data

Yk sX Flags Send Bits Receive Bits De

Performs a single DallasWire transaction. Consult your device documentation for information regarding dev
specific protocols. If an error is encountered, a corresponding value will be retuynibe levice.

Flags Byte Flags for transaction, sdlow.

Send Bits Byte Number of bytes to be sent to the device.

Receive Bits Byte Number of bytes expected to be received from the device.

Data Byte(s) Data to be transmitted LSB to MSB.
7 0 Success
6 Unused 1 Unknown Commanc
5 2 No Devices Found
4 0 (Future Compatibility) 3 Fatal Search Error
3 Add CRCS8 to transaction
2 0 (Future Compatibility)
1 Read CRCS8 from transactio
0 Reset Bus prior to transactio
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6.6 Keypad

6.1 Auto Transmit 254 65 v5.6
Key Presses On FE 41

YA

Key presses armutomatically sent to the host when received by the display. Default is Auto Transmit on.

6.2 Auto Transmit 254 79 v5.6
Key Presses Off FE 4F

y O

Key presses are held in the 10 key buftebe polled by the host using the Poll Key Press command. Use this
mode for I12C transactions. Default is Auto Transmit on.

6.3 Poll Key 254 38 v5.6

Press FE 26

Yy &

Reads the last unread key press from the 10 key display buffanotfier key is stored in the buffer the MSB will
be 1, the MSB will be 0 when the last key press is read. If there are no stored key presses a value of 0 will

returned. Auto transmit key presses must be turned off for this command to be successful.

Response Byte Value ofkey pressed (MS@etermines additional keys to be read).

6.4 Clear Key 254 69 V5.6 |
Buffer FE 45
VE

Clears all key presses from the key buffer.

6.5 Set Debounce 25485 Time v5.6
Time FE55 Time

yuU Time

Sets the time between a key press and a key read by the display. Most switches will bounce when pressed
debounce time allows the switch to settle for an accurate read. Default is 8 representing approximately 52n
Time Byte Debouncencrement (debounce time =ime* 6.554ms).

6.6 Set Auto 254 126 Mode v5.6
Repeat Mode FE 7E Mode

Yy DEL Mode

Sets key press repeat mode to typematic or hold. In typenmatide if a key press is held, the key value is
transmitted immediately, then 5 times a second after a 1 second delay. In hold mode, the key down value i
transmitted once when pressed, and then the key up value is sent when the key is released. Béfpatnatic.
Mode Byte 1 for hold mode or O for typematic.
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6.7 Auto Repeat 254 96 v5.6
Mode Off FE 60

Turns auto repeat mode off. Default is on (typematic).

6.8 Assign Keypad 254 213 Key DownKey Up V5.6 |
Codes FE D5 Key Down Key Up
YF Key Down Key Up

Assigns the key down and key up values sent to the host when a key press is detected. A key up and key ¢
value must be sent for every key, a value of 255 will leave the key unaltered. Defaults arebsthown

Key Down Bytes [25] Key down values, beginning at row one column one moving right then down.

Key Up Bytes [25] Key up valuesheginning at row one column one moving right then down.

A(65) B(66) C(67) D(68) E(69) a(97) b(98) c(99) d(100) e(101)
F(70) G(71) H(72) 1(73) J(74) f(102) g(103) h(104) i(105) j(106)
K(75) L(76) M(77) N(78) O(79) k(107) 1(108) m(109) n(110) o(111)
P(80) Q(81) R(82) S(83) T(84) p(112) q(113) r(114) s(115) t(116)
U(85) V(86) W(87) X(88) Y(89) u(117) v(118) w(119) x(120) y(121)

6.7 Display Functions

7.1 Brightness 254 66 Minutes v5.6
On FE 42 Minutes

y B Minutes

Turns the displaprightnesson for a specified length of time. If an inverse display color is used this commanc
essentially turn on the text.

Minutes Byte Number of minutes to leavbrightnesson, a value of 0 leaves the display on indefinitely.

7.2 Brightness| 254 70 V5.6 |
Off FE 46
VF

Turns the displaprightnessoff. If an inverse display colour is used this command will turn off the text.

254 153 Brightness v5.6
FE 99 Brightness
y O Brightness
Immediately sets the brightness. If an inverse display color is used this represents the text colour intensity i
Default is 255.
Brightness Byte  Brightness level from 0(Dim) to 255(Bright).
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7.4 Set and Save 254152 Brightness v5.6
Brightness FE 98 Brightness

y'y Brightness

Immediately sets and saves theightness. Although brightness can be changed using the set command, it is
to this saved value on start up. Default is 255.

Brightness Byte  Brightness level frorB(Dim) to 255(Bright).

6.8 Data Security

8.1 Set 254 147 Switch v5.6
Remember FE 93 Switch

y' 6 Switch

Allows changes to specific settings to be saved to the display memory. Writing-4mladile memory can be slov
and each change consumes 1 write of at least 100,000 availableCorhmand Summarutlines which
commands are saved always, never, and when this command is on only. Remember is off by default.
Switch  Byte 1 for on or O for off.

8.2 Set Data 254 202 245 16( Level v5.6
Lock FE CAFAO Level

ye a Level

Temporarily locks certain aspects of the display to ensure no inadvertent changes are made. The lock is re
after a power cycle. A new level overrides the old, and levels can be combined. Default is 0.

Level Byte Lock level, sePata Lock Bitgable.

7 6 5 4 3 2 1 0

Place holders only, should be 0

Locks the Baud Rate and 12C address
Locks all settings from being saved
Locks all commands, text can still be written
Locks entire display, no new text can be displa:

8.3 Set and Save 254 203 245 16( Level v5.6
Data Lock FECBF5A Level

yp a Level

Locks certain aspects of the display to ensure no inadvertent changes are made. Thadbelffected by a
power cycle. A new level overrides the old, and levels can be combined. Default is 0.

Level Byte  SeeData Lock Bitsable.
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6.9 Miscellaneous

9.1 Write Dec 2548 Data v5.6
Customer Data gl FE 34 Data

ASCIlI y4 Data

Saves a user defined block of data to naratile memory. Useful for storing displeasformation for later use.
Data  Byte [16] User defined data.

9.2 Read Dec 254 3 v5.6
Customer Data [gleX FE 35

ASCII y5

Reads data previously written to nevolatile memory. Data is only changed when written, surviving power cy(
Response  Byte[16]  Previously saved user defined data.

9.3 Read Version BEle 254 54 v5.6
Number Hex FE 36

ASCII y6

Causes display to respond with its firmware version number. Test.

Response  Byte  Convert to hexadecimal to view major and minor revision numbers.

9.4 Read Dec 254 55 v5.6
Module Type g FE 37

ASCII y7

Causes display to respond with its module number.

Response Byte  Module number, se&ample Module Type Respongesa partial list.

Table22: Sample Module Type Responses

0K20225
OK20225-USB
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7 Appendix

Available commands below include identifyimgmber, required parameters, the returned response and
an indication of whether settings are remembered always, never, or with remember set to on.

ChangeBaud Rate 57 39 9 Byte None Always
ChangdZCSIave Address 51 33 3 Byte None Always
Transmission Protocol Selec 160 A0 a Byte None Remember On
Seta NonStandard Baud Rat 164 A4 f Short None Always
Clear Screen 88 58 X None None Never
Changthe Start Up Screet 64 40 @ Byte|[] None Always
Auto Scroll On 81 51 Q None None Remember On
Auto Scroll Off 82 52 R None None Remember On
Set Auto Line Wrap On 67 43 C None None Remember On
Set Auto Line Wrap Off 68 44 D None None Remember On
Set Cursor Position 71 47 G Byte[2] None Never
Go Home 72 48 H None None Never
Move Cursor Back 76 4AC L None None Never
Move Cursor Forward 77 4D M None None Never
UnderlineCursor On 74 4A J None None Remember On
Underline Cursor Off 75 4B K None None Remember On
BlinkingCursor On 83 53 S None None Remember On
Blinking Cursor Off 84 54 T None None Remember On
Createa Custom Character 78 4E N Byte[9] None Remember On
Sawe Custom Characters 193 C1l fi Byte[10] None Always
Load Custom Characters 192 Cco L Byte None Never
Save Start Up Screen Custorr 194 co a Byte[9] None Always
Characters
Initialize Medium Numbex 109 6D m None None Never
Place Medium Numbers 111 6F 0 Row, Col, Digit None Never
Initialize Horizontal Bar 104 68 h None None Never
Place Horizontal Bar Graph 124  7C | Col, Row, Dir, Lengtt  None Never
InitializeNarrowVertical Bar 115 73 S None None Never
InitializeWide Vertical Bar 118 76 Y None None Never

Place Vertical Bar 61 3D Col, Length None Never



Table26: General Purpose Outp@ommand Summary

ASCII| Parameters| Response] Remembered

General Purpose Output O 86 56 \ Byte None Never
General Purpose Output O 87 57 W Byte None Never
Set Start Up GPO State 195 C3 m Byt 2] None Always

Table27: Dallas Oné&Vire Command Summary

ASCII

Search for a On®Vire Device 200,2 C8, 02 ¥, soT None Bytd14] Never
Dallas OnéNire Transaction 200,1 C8,01 ¥,sTx Bytd3], Bytd] Bytd] Never

Table28: KeypadCommand Summary

Auto Transmit Key Presses ( 65 41 None None Remember On
Auto Transmit Key Presses C 79  4F ) None None Remember On
Poll Key Press 38 26 & None Byte Never
Clear Key Buffer 69 45 E None None Never
Set Debounce Time 85 55 U Byte None Remember On
Set Auto Repeat Mode 126 7E  DEL Mode None Remember On
Auto Repeat Mode Off 96 60 ) None None Remember On
Assign Keypad Codes 213 D5 u Bytg25], Bytg[25] None Always

Table29: DisplayFunctions Command Summary

BrightnesOn 66 B Byte None  Remember On

BrightnesOff 70 46 F None None Remember On

Set Brightness 153 99 O Byte None  Remember On
Set and Save Brightne: 152 98 y Byte None Always

Table30: Data Security Command Summary

[ Name | Dec__| Hex | ASCIl

Set Remember 147 93 0 Byte None Always
Set Data Lock 202, 245,160 CA,F5,AC e, Db Byte None Remember On
Set and Save Data Lo 203, 245, 160 CB,F5,AC p, b Byte None Always

Table31: Miscellaneou€ommand Summary

Write Customer Data 52 4 Bytd16] None Always
ReadCustomer Data 53 35 5 None Bytd16] Never
Read Version Numbe 54 36 6 None Byte Never

Read Module Type 55 37 7 None Byte Never
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7.3 Block Diagram

12C
- GPIO
TTL o Data
A
R5232 3 P —
- MATRIX ORBITAL " f \
Display :
UsB Displa
Command - | Controller > play
> Processor Panel
\. J \ J
A Yy
L 4
—_— .
Brightness
5V N
> Power Keypad
» Dallas
oV-15V One-Wire

Figurel?7: Functional Diagram

7.4 Environmental Specifications
Table32: Environmental Limits

-20°C to #0°C ~ -40°C to -80°C
-40°C to +8°C  -40°C to +80C
Maximum 90% nowondensing

7.5 Electrical Tolerances

Current Consumption
Table33: Current Consumption

| Board il OLEDRM ___GPOs __|

40mA 18mA 20mA each maximun

Table34: BrightnessCurrent Draw

18mA

Input Voltage Specifications
Table35: Voltage Specifications

Wide Voltage {V)

4.755.25V 9.0-15.0V
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7.7 Optical Characteristics
Table36: Display Optics

LCD Model
Module Size 116.00 x 3700 x2499 mm
85.0 x18.6 mm

77.3x11.85 mm
3.20 x 5.55 mm
3.90 x 6.30 mm
0.60x 065 mm
0.65 x 0.70 mm
-80 t0 +& °
2000

100,000 Hours

8 Ordering

8.1 Part Numbering Scheme
Table37: Part Numbering Scheme

| OK | -202] 25 -OB| -V | -USB| -E|
1 2 3 4 5 6 71

8.2 Options
Table38: Display Options

LK: Liquid Crystal Display with Keypad Input

1 Product Type OK:Organic Light Emitting Diode Displaigh Keypad Input
VK: Vacuum Florescent Display with Keypad Input

2 Display Size -202: 20columns by2 rows

3 Keypad Size 25: 25 key maximum

OB: OLEBIue on Black
OG:OLEDGreen on Black
4 Colour OR:OLE[Red on Black
OW: OLEDWNhite on Black
OL:OLEDrellow on Black
*NP: Standard Voltage
-V: Wide Voltage
*NP: Standard/lodel
-USB: USB Only Model
*NP: Standard
-E: Extended Temperature

5 Voltage
6 Protocol

/7 Temperature

*Note: NP means No Populate; skip this designator in the part reirabd move to the next option.



8.3 Accessories

Power
Table39: Power Accessories

Standard Power Cable

et
1
f
|
|I
|

Communication
Table40: Communication Accessories

1 ft. Serial Cable

CSS4FT 4 ft. Serial Cable &

EXTMUSB3FT Mini-USB Cable

INTMUSB3FT Internal MintUSB Cable @

SerialCommunication/5V Power
Cable

SCCPC5V

Breadboard Cable @
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Peripherals

Table41: Peripheral Accessories

KPP4x4 16 Button Keypad
KPP20AXX 7 Button Keypad Overlay

Temperature Probe Dallas Oné&VNire Temperature Probe

Mounting
Table42: Mounting Accessories

B2041XX Mounting Bracket with Coloured
Overlay

B204AXX Mounting Bracket with Keyed
Overlay

MK204EXX Coloured Overlay with Drill Guide

*Note: Keyed overlays are available imé&t (BK), Silver-8K), RedDR), and Beidro part extensionyinyl.
** Note: Non-keyed overlays are available in Black VisBK], Black Brushed AluminuBI(), Silver Brushed
Aluminum ¢AL), and Beige Vinyl (no pa&xtension).
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9 Definitions
ASCII: American standard code for information interchange used to give standardized numeric codes
to alphanumeric characters.

BPS: Bits per second, a measure of transmission speed.

DOW: Dallas Oné&Vire protocol, similar to’C, povides reduced data rates at a greater distance. One
wire carries data, while two others supply power and ground. Matrix Orbital testgpamasitic devices
only, those that do not draw power from the data line; however, some parasitic devices may work.

GPO: General purpose output, used to control peripheral devices from a display.
GUI:  Graphical user interface.
Hexadecimal: A base 16 number system utilizing symbols 0 through F to represent the valifes 0

I°C:  Inter-integrated circuit protocol uses cle@nd data lines to communicate short distances at
slow speeds from a master to up to 128 addressable slave devices. A display is a slave device.

LSB: Least significant bit or byte in a transmission, the rightmost when read.

MSB: Most significant bit or pte in a transmission, the leftmost when read.

OLED: Organic light emitting diode display

RS232:Recommended standard 232, a common serial protocol. A low lex3él\fs a high is +30V.

SDA: Serial data line used to transfer data 3@ Iprotocol. Thispen drain line should be pulled high
through a resistor. Nomi nal values are between 1

SCL: Serial clock line used to designate data bit$@hgrotocol. This open drain line should be pulled
high through a resistor. Nominal valuesarebeteen 1 K and 10K Q.

TTL: Transistortransistor logic applied to serial protocol. Low level is OV while high logic is 5V.

10 Contact

Phone: 403.229.2737 Phone:403.204.3750 Purchasingwww.matrixorbital.com
Email:sales@matrixorbital.cc Email:support@matrixorbital.ca Support:www.matrixorbital.ca



mailto:sales@matrixorbital.ca
mailto:support@matrixorbital.ca
http://www.matrixorbital.com/
http://www.matrixorbital.ca/

