
Display Setup &       
Programming Guide  

NCD RS-232 Networkable Graphic Display Controllers 

Device Features 

Control 256 Devices Simultaneously or Individually from a Single Serial Port 
User-Selectable Communication Rates from 9600 to 115.2K Baud 
E3C Compliant Command Set 
Holds more than 3,000 Icons for Large Characters and Small Animations 
Store and Recall Full-Screen Images 
8 User-Programmable Character Fonts 
Software Controlled Backlight 
Horizontal Image Scrolling 

DMF5001NY-LY 
160x128 LED Backlit Graphic LCD 

DMF5003NB-FW 
160x128 Blue CCFL Backlit Graphic LCD 

DMF5003NF-FW 
160x128 Black CCFL Backlit Graphic LCD 



Warranty 
NCD Warrants its products against defects in materials and 
workmanship for a period of 90 days.  If you discover a defect, 
NCD will, at its option, repair, replace, or refund the purchase 
price.  Simply return the product with a description of the prob-
lem and a copy of your invoice (if you do not have your invoice, 
please include your name and telephone number).  We will re-
turn your product, or its replacement, using the same shipping 
method used to ship the product to NCD. 
 
This warranty does not apply if the product has been modified 
or damaged by accident, abuse, or misuse. 
 
30-Day Money-Back Guarantee 
If, within 30 days of having received your product, you find that 
it does not suit your needs, you may return it for a refund.  NCD 
will refund the purchase price of the product, excluding ship-
ping/handling costs.  This guarantee does not apply if the prod-
uct has been altered or damaged. 
 
Copyrights and Trademarks 
Copyright 2000 by NCD.  All rights reserved.  Other brand and 
product names are trademarks of registered trademarks of their 
respective holders. 
 
Disclaimer of Liability 
NCD is not responsible for special, incidental, or consequential 
damages resulting from any breach of warranty, or under any 
legal theory, including lost profits, downtime, goodwill, damage 
to or replacement of equipment or property, and any costs or 
recovering, reprogramming, or reproducing any data stored in 
or used with NCD products. 
 
Technical Assistance 
Technical questions should be e-mailed to Ryan Sheldon at 
ryan@controlanything.com.  Technical questions submitted via 
e-mail are answered up to 20 times daily.  Technical support is 
also available by calling (417) 646-5644.   
 
NCD Contact Information 
 
Mailing Address: 
National Control Devices 
P.O. Box 455 
Osceola, MO 64776 
 
Telephone:  
(417) 646-5644 
 
FAX:  
(417) 646-8302 
 
Internet: 
ryan@controlanything.com 
www.controlanything.com 
www.controleverything.com 

 



Introduction to the DMF5001 & DMF5003 Graphic LCD Displays 
The DMF5001 & DMF5003 Graphic LCD Displays are 
among the most powerful modules we offer.  The hard-
ware capabilities of these screens make them perfect for 
just about any display application.  The DMF5001 & 
DMF5003 modules are capable of storing a 480x128 im-
age in display memory, and offer a generous 160x128 
display area.  These modules support horizontal scrolling.  
The scroll command is used to move the 160x128 viewing 
area over the 480x128 image buffer, allowing for some 
fantastic scrolling effects.  Other features include a hard-
ware 20x16 character generator which can be superim-
posed over the graphic layer.  The graphic layer can be 
scrolled without affecting the text layer. 
 

The DMF5001 module is LED backlight.  The DMF5003 
series modules are CCFL backlit.   
 

The firmware we have custom developed for communicat-
ing to these displays adds a user-programmable charac-
ter generator for displaying ASCII text on the graphic 
layer.  Since there is only one hardware graphic layer 
built-into the display, the NCD graphical character genera-
tor will change any graphics that may already exist on the 
display screen.  Likewise, if you send commands to 
change graphics on the screen, text drawn on the graphic 
layer will be overwritten.  The graphical character genera-
tor should not be confused with the hardware character 
generator.  The graphical character generator is built into 
the NCD controller and draws text on the graphic layer of 
the display.  The hardware character is built into the ac-
tual display and operates independently of the graphic 
layer.  The NCD graphical character generator allows you 
to change fonts. The hardware character generator has a 
fixed font. 
 

The DMF5001 & DMF5003 firmware adds many features 
to these displays, making them much more powerful than 
their native hardware would normally allow.  All NCD dis-
play controllers support a software-controlled backlight, 
E3C compliance (for allowing 256 devices to share a sin-
gle serial port), a user-programmable character generator 
with 8 fonts that may be mixed on the display screen at 
any location.  All NCD display controllers are capable of 
storing and recalling full-screen images, over 3,000 icons 
(small graphic images that may be pasted anywhere on 
the screen, often used for buttons and small screen an-
imations).  Other features include direct screen dump, al-
lowing you to directly upload image data to the screen 
from the serial port, user-definable startup screen, user-
upgradeable memory for storing additional full-screen im-
ages, vertical scrolling, and much more. 
 

The NCD Image Loader Utility 
It is possible to use your favorite Windows paint program 
to draw custom fonts, icons, and full-screen graphics.  
Once you have completed your custom artwork, the NCD 
Image Loader Utility (ILU) is used to permanently store 
your graphics into the display controller.  This utility allows 
you to easily manage the storage of all art work into the 
controller as well as review store images, icons, and 
fonts.   

The ILU is also used to set default hardware options such 
as default backlight status and E3C device number.  Ad-
ditionally, the ILU helps you learn how to send com-
mands to the display controller using an integrated help 
guide.  The help guide is used to show actual data being 
sent to the display. 
 

Additional information and documentation on the ILU can 
be found at www.controlanything.com.  This guide should 
be used specifically for wiring diagrams and programming 
information.  This guide assumes you have already used 
the ILU to store images in the display controller.  Do NOT 
proceed to the programming section of this guide until 
you have explored the functions of this controller using 
the ILU.  The ILU is a powerful and necessary Windows 
application that is used to configure your controller and 
graphically teach you how to use it. 
 

Command Sets 
This display controller has three types of command sets.  
ILU Commands, E3C Commands, and User Display 
Commands.   
 

ILU commands are used exclusively by the NCD Image 
Loader Utility to configure the user interface.  ILU com-
mands are used to permanently store images and icons 
in the display controllers memory.  They are also used to 
define the limits of scroll bars and identify display models 
and backlight options to the user interface.  ILU com-
mands are issued by the user using the NCD Image 
Loader Utility.  The ILU command set is proprietary and 
will remain undocumented, as these commands are used 
strictly for the purposes of initially setting up and custom-
izing the graphics in the display controller.  In daily opera-
tion of the display controller, ILU commands have little 
value. 
 

E3C commands are used to control up to 256 displays or 
other E3C compliant devices using a single serial port.  
An extensive explanation of the E3C command set can 
be found on page 6.  The NCD Image Loader Utility is 
used to define the E3C device number of the display con-
troller. 
 

User Display Commands are used by the user in daily 
operation of the controller.  They allow you to scroll the 
graphic screen, upload image data directly to the screen 
from the serial port, recall stored images and icons, and 
display text at any location on the screen.  UDCs make 
the display controller very easy to use and greatly reduce 
the programming required to control the graphic display. 



DO NOT EXCEED +12 VOLTS DC
USE REGULATED SUPPLY ONLY
2.5 mm Power Connector:
Center: +12 Volts DC, 2 Amp MAX
Outer Ring: Ground

DB-9 Ser ial Connections:
1 Not Used
2 RS-232 Data Input Connects to RS-232 Output
3 RS-232 Data Output Connects to RS-232 Input
4 Not Used
5 RS-232 Signal Ground
6-9 Not Used

DB-9 Serial
Connector

Power
Connector

CPU RESET
BUTTON

www.controlanything.com

National Control Devices

Version 1.0 Firmware Supports
up to 8 Memory Chips.
Your controller comes with 4.
Please contact us for upgrade
information.

Use This Wiring Diagram when using the NCD Image Loader Utility.

Baud Select:
Baud J1 J2
9600 Off Off
19.2K On Off
38.4K Off On
115.2K On On

Contrast Adjustment





Sending Commands to the Display Controller 
The display controller is capable of sending and receiving data 
via RS-232 serial communications and is compatible with just 
about any computer or microcontroller ever produced, including 
the Macintosh, Amiga, Basic Stamp, and of course, Windows & 
DOS based machines.   
 
Regardless of the system you are using, you will need access 
to a programming language that supports program control of 
the serial port on your system.   
 
A terminal program is not suitable for controlling this device.  
Commands should be sent using ASCII character codes 0-255 
rather than ASCII characters (A, B, C etc.).  See “ASCII Codes 
vs. Characters” on this page. 
 
Most systems require you to open the appropriate serial port 
(COM port) prior to sending or receiving data.   
 
Because there are so many different ways to send and receive 
data from various languages on various platforms, we will pro-
vide generic instructions that can be easily converted to your 
favorite language. 
 
For example, if this manual says “Send ASCII 254”, the user 
will need to translate this instruction into a command that is ca-
pable of sending ASCII character code 254. 
 
To Send ASCII 254 from Visual Basic, you will use the following 
line: 
 
MSComm1.Output = Chr$(254) 
 
In Qbasic, you can send ASCII 254 using the following line of 
code: 
 
Print #1, Chr$(254); 
 
Note that sending ASCII character code 254 is NOT the same 
as sending ASCII characters 2, 5, and 4 from a terminal pro-
gram.  Typing 2, 5, and 4 on the keyboard will transmit three 
ASCII character codes.   
 
Your programming language should support commands for 
reading data from the serial port.  It is important to familiarize 
yourself with these instructions for reliable operation. 
 
For your convenience, we have provided several programming 
examples in various popular programming languages for con-
trolling this display controller.  These examples should greatly 
speed development time.  You may want to visit www.
controlanything.com for the latest software and programming 
examples. 
 
Programming examples for this device are much more exten-
sive for Visual Basic 6 users than for any other programming 
language.  If you are not a VB programmer, you may consider 
looking at the VB6 source code, as it is easily translated into 
other popular languages.   
 
Regardless of your programming background, the pro-
vided Visual Basic 6 source code is very easy to under-
stand and will likely resolve any communication questions 
you may have.  VB6 programming examples may be 
viewed in any text editor. 

The differences between ASCII codes and ASCII characters 
tend to generate a lot of confusion among first-time RS-232 pro-
grammers.  It is important to understand that a computer only 
works with numbers.  With regard to RS-232 data, the computer 
is only capable of sending and receiving numbers from 0 to 
255. 
 
What confuses people is the simple idea that the numbers 0 to 
255 are assigned letters.  For instance, the number 65 repre-
sents the letter A.  The number 66 represents the letter B.  
Every character (including numbers and punctuation) is as-
signed a numeric value.  This standard of assignments is called 
ASCII, and is a universal standard adopted by all computers 
with an RS-232 serial port. 
 
ASCII characters codes can be clearly defined as numbers from 
0 to 255. 
 
ASCII characters however are best defined as letters, A, B, C, 
D, as well as punctuation, !@#$%, and even the numbers 0-9. 
 
Virtually all programming languages permit you to send ASCII 
in the form of letters or numbers.  If you wanted to send the 
word “Hello” out the serial port, it is much easier to send the 
letters H, e, l, l, and o than it is to send the ASCII character 
codes that represent each letter. 
 
For the purposes of controlling NCD devices however, it is 
much easier to build a numeric command set.  Especially when 
communicating to devices that have numeric parameters, such 
as the E3C command set. 
 
Put simply, it is easier to control NCD devices using ASCII char-
acter codes 0 to 255 than it is to use ASCII characters A, B, C, 
D, etc. 
 
Because terminal programs are ASCII character based, it may 
be difficult to generate the proper series of keystrokes that 
would be necessary to activate a particular function.  Therefore, 
terminal programs are not suitable for controlling NCD devices.  
In a real world control application, a terminal program would not 
likely be used to control NCD devices anyway.  Therefore, a 
programming language that supports the transmission and re-
ception of ASCII character codes 0 to 255 is highly recom-
mended. 

ASCII Codes vs. Characters 



  
The DMF5001 & DMF5003 Graphic LCD Display Controller Command Set 
Miscellaneous Commands 
Software Control of Multiple Devices:  

Sample Code:  Miscellaneous Commands 
Software Control of Multiple Devices:  19 Get Frames 

Asks the display controller how many images can be 
stored in EEPROM.  Frame 0 is always the startup 
screen.  The more memory installed, the larger the num-
ber of available frames. 
 
20 Full Frame Image Transfer 
It may be necessary to upload image data directly to the 
full display buffer (even the area outside the viewing 
area) from the RS-232 serial port.  The Full Frame Image 
Transfer command allows you to do this with minimal 
programming.  The examples shown fill the screen 
(including the virtual display area outside the viewing 
area) by turning on all pixels.  A byte value of 0 will clear 
the display.  Try different byte values to explore this com-
mand further.  The image will draw beginning in the up-
per-left corner, ending in the lower-right corner.  For best 
results, 115.K baud operation will yield the highest 
screen refresh rates. 
 
21 Screen Size Image Transfer 
It may be necessary to upload image data directly to the 
display screen from the RS-232 serial port.  This com-
mand is used to ONLY update the viewing area begin-
ning in the upper left corner of the screen.  The Screen 
Size Transfer command allows you to do this with mini-
mal programming.  The examples shown fill the screen 
by turning on all pixels.  A byte value of 0 will clear the 
display.  Try different byte values to explore this com-
mand further.  The image will draw beginning in the up-
per-left corner, ending in the lower-right corner.  For best 
results, 115.K baud operation will yield the highest 
screen refresh rates. 
 
22 SetXY 
This command is used to position the graphic cursor any-
where on the virtual display screen.  Maximum X value is 
columns is 60, maximum Y value in pixels is 127.  This 
command should only be used by experienced users 
who need to refresh controlled portions of the screen.  

Public Function GetFrames() 
    MSComm1.Output = Chr$(254)   'Enter Command Mode 
    MSComm1.Output = Chr$(19)    'Paste Icon Command 
    GetFrames = GetReply         'Report Available Frames Back to User 
End Sub 
 
Public Sub FullFrame() 
    MSComm1.Output = Chr$(254)      'Enter Command Mode 
    MSComm1.Output = Chr$(20)       'Full Frame Image Transfer 
    For n = 1 to 7680               'Fill Full 480x128 Image Buffer 
       Byte = 255                   'Display Data 
       MSComm1.Output = Chr$(Byte)  'Data to Send to Display 
    Next n 
End Sub 
 
Public Sub ScreenSize() 
    MSComm1.Output = Chr$(254)      'Enter Command Mode 
    MSComm1.Output = Chr$(21)       'Full Frame Image Transfer 
    For n = 1 to 2560               'Fill Screen of DMF5005/5010 
       Byte = 255                   'Display Data 
       MSComm1.Output = Chr$(Byte)  'Data to Send to Display 
    Next n 
End Sub 
 
Public Sub SetXY(Xpos, Ypos) 
    MSComm1.Output = Chr$(254)   'Enter Command Mode 
    MSComm1.Output = Chr$(22)    'Paste Icon Command 
    MSComm1.Output = Chr$(Xpos)  'X Column of Pixels 
    MSComm1.Output = Chr$(Ypos)  'Y Line of Pixels 
End Sub 



  
The DMF5001 & DMF5003 Graphic LCD Display Controller Command Set 
Miscellaneous Commands 
Software Control of Multiple Devices:  

Sample Code:  Miscellaneous Commands 
Software Control of Multiple Devices:  23 One-Third-Copy 

The NCD display controller supports a very powerful im-
age retrieval command called One-Third-Copy.  One-
Third-Copy is used to retrieve a 160x128 portion of a 
480x128 stored image and copy it to any portion of the 
480x128 image buffer.  The One-Third-Copy command 
should be used to update portions of the screen that are 
not visible to the user.  The NCD Image Loader Utility is 
very helpful for understanding how this command works, 
as it provides a graphical user interface so you can actu-
ally see the effects of this command.  Make sure the 
Guide is turned on to view source code for the parame-
ters of this command. 
 
Portion Numeric Assignments: 
1 = Left-most 160x128 Portion of Image or Display Screen 
2 = Center 160x128 Portion of Image or Display Screen 
3 = Right-most 160x128 Portion of Image or Display Screen 
 
24 Quarter Copy 
This command is not supported by this display controller.  
The controller will report ASCII character code 85 back to 
the computer if this command is issued.  The display will 
be unaffected.  
 
25 Native Text 
The DMF5001 and DMF5003 have a character generator 
built into the screen, which operates independently of the 
graphic layer.  The Native Text command is used to posi-
tion and display text directly on the display screen using 
the hardware character generator.  The hardware char-
acter generator differs from the NCD graphical character 
generator in many ways.  There is no 84 character limit 
to the Native Text command.  Text can be streamed to 
the display until ASCII character code 255 is received.  
The hardware character generator is limited to one font.  
Graphics may be scrolled underneath the hardware char-
acter generator.  The NCD graphical character generator 
draws text on the graphic layer, and may be drawn any-
where on the 480x128 virtual display area.  The hard-
ware character generator is limited to a 20x16 area. 
 
The Xpos and Ypos parameters allow you to set the start 
position of text on the display screen. 

Public Sub OneThirdCopy(Image,SPor,DPor) 
    MSComm1.Output = Chr$(254)   'Enter Command Mode 
    MSComm1.Output = Chr$(24)    'Send Quarter Copy Command 
    MSComm1.Output = Chr$(Image) 'Image Number to Retrieve 
    MSComm1.Output = Chr$(SPor)  'Source Portion to Copy (1,2, or 3) 
    MSComm1.Output = Chr$(DPor)  'Destination Potion (1,2, or 3) 
    GetReply 
End Sub 
 
Public Sub NativeText(Xpos, Ypos, Text$) 
    MSComm1.Output = Chr$(254)   'Enter Command Mode 
    MSComm1.Output = Chr$(25)    'Send Native Text Command 
    MSComm1.Output = Chr$(Xpos)  'X Start Position of Text 
    MSComm1.Output = Chr$(Ypos)  'Y Start Line of Text 
    MSComm1.Output = Text$       'Text to Send, 84 Characters MAX 
    MSComm1.Output = Chr$(255)   'Terminate Function and Draw Text 
    GetReply                     'Wait for Display to Finish Command 
End Sub 


