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Overview 
 

 

 
IR-232  IR ToolKit 

 
The Contemporary Research IR-232 IR to RS-232 Interface is an intelligent CR AV Tool that translates 
IR remote codes into RS-232 control commands. Able to automatically identify CR, JVC, Mitsubishi, NEC, 
Philips RC5, Samsung, Sharp, Sony, and Tivo IR control codes, the IR-232 serves a wide variety of IR 
control applications.  
 
For the first time, integrators can easily combine off-the-shelf IR remotes with custom system applications. 
The process begins by linking the remote’s IR codes to native or user-defined RS-232 commands using the 
included IR ToolKit software. Once a complete list of functions is created, the database can be downloaded 
to the IR-232, printed, and saved for later use.  
 
To further simplify integration, the IR-232 structures continuous IR remote commands into discrete button 
push and release codes. When someone holds down the Volume Up button, the IR-232 doesn't send a 
stream of RS-232 commands, just a single push, then a release code. 
 
The IR-232 can also act as a direct control interface for special control applications. Instead of sending the 
native commands, the IR-232 can be programmed to send user-defined RS-232 strings to a video projector, 
plasma display or other RS-232 controlled equipment.  
 
The IR-232 is shipped complete with DC power supply and IR ToolKit software. 
 

• Translates IR remote codes into RS-232 commands 
• Automatically identifies CR, JVC, Mitsubishi, NEC, Philips RC5, Samsung, Sharp, Sony, and Tivo 
• Structures continuous IR commands into discrete button push and release codes 
• Builds database of native or custom RS-232 commands using IR ToolKit software 
• Communicates RS-232 data at 1,200 to 115,200 baud, software programmable 
• Attaches to any flat surface, swivel-mount enclosure can be aimed for best reception, painted to 

match application 
• Receives wireless IR, wired IR emitter connections, and external IR sensors from CR, ChannelPlus, 

Audioplex, and Xantech 
• Includes 100 mA DC power supply (domestic only), may be powered by control system,  from 11.5 

to 24 VDC 
• Programs with included IR Toolkit Software, control database can be saved, modified, and reused 
• New! Works with Tivo IR remotes! 
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Specifications 
 

 
 
Physical 
 Size:  2.35" [60mm] wide x 1.125" [29mm] height x 4.95" [126mm] deep (w/bracket) 
 Weight:  8 oz [226g] 
 Enclosure: All aluminum with durable black powder coat paint 
 Mounting: Swivel-mount receiver, attached to any flat surface 
 
Front Panel 
 IR Sensors: Internal sensors receive 38 KHz and 57 KHz commands 
   Automatically detects CR, JVC, Mitsubishi, NEC, Philips RC5, Samsung,  

Sharp, Sony, and Tivo IR codes 
 IR Receive LED: Red LED flashes when receiving IR commands  

 
Rear Panel 
 DIP Switch: Sets RS-232 operation parameters 
     1 On = Send native RS-232 code, ignore custom commands 
     2 On = Force 9600 baud rate,8,N,1 
 Control:  5-pin captive screw terminal 
   1,200 to 115,200 baud (9600 default), 8 data bits, no parity, 1 stop bit 
 Power In: 2.1mm coaxial jack (center conductor positive), 50 mA maximum 
   11.5 to 24 VDC, 12 VDC typical, 50 mA max (may be unregulated) 
Includes 
 12 VDC power supply, 100 mA (North American shipments only) 
 IR-232 Software CD includes IR ToolKit software 
 
Options 
 CC-IRCOM IR-232 Adapter Cable, DB9 male to screw terminal   
 CC-232 COM cable for programming IR-232 
 IC-RC IR Remote 
 IR-RXC External IR Sensor 
 Compatible with ChannelPlus, Audioplex, and Xantech remote IR sensors 
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How the IR-232 Works 
 
Translating IR into RS-232 
 

 

 
= 

 
]3:093A32 (Push) 
]3*093A32 (Release) 

IR Command  RS-232 String 
 
The IR-232 translates the incoming IR command into an equivalent, or native, RS-232 command. 
Rather than simply repeating the RS-232 command as long as the remote sends the IR code, the IR-
232 will send a single command when the button is pushed and a release code when the button is 
released.  
 
IR-232 Native Code Structure 
 
Here’s how to interpret the IR-232 native codes: 
 

• Code format —  ”]<Type><Push/Release><Hex pattern ><CR>” 
• Attention Byte — The “]” character starts the string 
• Code Type — Manufacturer ID 

 
 
 
 
 
 
 
 
 
 
 

 
• Push/Release Byte — “:”= Push, “*” = Release 
• Hex Pattern — Expressed as two or three hex byte pairs. JVC, Philips, and CR codes will use 

two pairs, three for Samsung and NEC, Sony uses both two and three (example code above is a 
Sony DVD play command).   

• Carriage Return – a carriage return completes the statement 
 

RS-232 Push/Release String Options 
 
In addition to sending the native RS-232 codes for push and release, the IR-232 can provide alternate 
commands to meet your application requirements.  

• Native Strings – sends the native RS-232 command 
• Custom Strings – sends a custom string, such as a video projector input command 
• Short Strings – sends a standard code, such as “!*” for every release, common for panel 

interface applications 
• Nothing – sends nothing, typical for custom control button releases 

ID Manufacturer Rev 
1 Samsung 1.2 
2 NEC 1.2 
3 Sony 1.2 
4 Sharp, CR (4, 9) 1.2 
5 Philips RC5 1.2 
7 JVC 1.2 
8 Mitsubishi, CR (5-8) 1.2 
9 Tivo 1.6 
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Programming Setup 

 
Install IR ToolKit software 

1. Insert the included CR Catalog CD into your computer’s  
CR-ROM drive. 

2. Click on IR ToolKit from the left-hand menu 
3. Use Select Software to install: 

a. MS Framework 1.1 (if not already installed) 
b. IR ToolKit Software 
 

Create and Install COM cable 
 

 
 
1. Create a captive-screw to COM cable, as shown above. 
2. Connect between the IR-232 and your PC. 
3. Connect included power supply to IR-232. 

 
As an option, you can also purchase an IR-232 COM Adapter that provides a male DB9 to screw-terminal 
interface to use with your standard null-modem programming cables (DB-9 Female to Female, RX/TX 
swapped).  
 
Set DIP Switch 2 

 
 
Set the IR-232 DIP switch 2 to ON (Up). This locks RS-232 to default settings (9600 baud, 8 data bits, 
No parity, 1 stop bit) for programming. If you’re using a different setting for your application, the IR-
232 will use the assigned RS-232 properties when you turn Switch 2 off (down) and turn the power off, 
then on.  
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IR ToolKit Overview 
 
There are three tabbed sections in IR ToolKit: 
 

• Properties sets up computer and IR-232 COM port settings, and overall IR-232 operation. 

• Programming creates a list of custom strings sent for push or release, and saves the database 
to the IR-232. 

• Terminal displays RS-232 commands sent to and from the IR-232, selectable for Decimal, Hex 
or Hexadecimal formats – can also be used to send direct commands to the IR-232. 

Properties – RS-232 Communication 
 

 
 
There are a few basic steps to connect and set the RS-232 parameters for the IR-232.  

1. Set the IR-232 DIP switch 2 to ON (Up - fixed 9600 baud rate,8,N,1) 
2. Click the Connect button. IR ToolKit will search for the first available COM port to connect to the 

IR-232. 
3. If you add a USB COM port after IR ToolKit loads, press Refresh to re-scan the ports.  
4. If you have multiple COM ports available, you can manually select the required COM port by 

clicking the desired COM Port in IR ToolKit Properties. 
5. If the IR-232 isn’t set to the default RS-232 settings (see step 1 above), IR Toolkit will find the 

unit, display the current settings, and display a flashing red indicator in the Dip Switch box on the 
bottom left. Set the DIP switch #2 to on (up). While IR ToolKit will automatically connect at any 
RS-232 setting, data load and save is more reliable at a fixed RS-232 setting. 

6. The COM Port window will display the current RS-232 setting in IR-232 memory. 
7. If you need a different setting for direct device control or other applications, make the change in 

the IR-232 Port section.  
8. As noted on page 6, IR ToolKit will upload the current database in the IR-232 when it connects. 
9. When you’re done programming the IR-232, there are two ways you can return the IR-232 to the 

saved RS-232 parameters: 
a. Click the Disconnect button, and then turn off DIP switch 2.  
b. Turn off DIP switch 2, and then disconnect and reconnect IR-232 DC power. 
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Properties – IR-232 Operation 
 

 
 
The right side of the Properties window defines the overall operation of the IR-232. 
 
Push and Release 

 
There are five options for the strings IR-232 sends when an IR button is pushed and released: 
 

 

 

 
 
 
 

None of the options will affect any custom codes stored in the IR-232 memory. While you can create 
many push/release combinations, there are two you’ll use most often – read the upcoming 
“Programming For” sections for an explanation. 
 
IR Input 

You can choose whether IR commands are received from the internal 38 kHz sensor or 57 kHz sensor 
or the external IR input connection.  You can select one or all three settings. This allows you to receive 
from the IR-232 internal sensor as well as an external sensor – or turn off internal sensors to receive a 
wired IR signal or external sensor only.  
 
Changes to Properties 

You don’t need to click Send to update IR-232 Properties. The changes you make in Properties are 
instantly saved in the IR-232. For example, if you turn off the 38 kHz sensor in Properties, the IR-232 
instantly will stop responding to 38 kHz IR signals.  
 

Option Definition 
Send Native stings Sends interpreted IR strings 
Send Custom or nothing If no custom code is entered, send nothing 
Send Custom or Native If no custom code is entered, send native strings 
Send short strings Sends short “]:” or “]*” string for all releases 
Send nothing Sends no string at all 
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Programming IR-232 Commands 
 

 
 
Building a control database is a simple, step by step process. 
 

• Capture New captures each IR button press, translates the native RS-232 command, and 
allows you to enter a name, custom push string, and custom press string.  

• Modify allows you to change the selected entry’s name, custom push, and custom press.  

• Clear Custom clears all the custom strings. 

• Clear All clears all data. 

• Delete deletes the selected line. 

• Send sends the database to the IR-232, including all the assigned properties.  

• File/Save can save the database for future applications. 

 

 
ToolKit Tip 

Saving and Sending 
When you create the database in IR ToolKit, you can have an entry that has a Name, a 
Native Code, but no Custom strings for either a Press or Release. When you Save the file – 
all that information will be kept – you can Open the file later and add custom strings. When 
you Send the database to the IR-232, IR ToolKit won’t include native strings that don't 
have a matching custom string. If there is no need to send a custom string, the IR-232 
doesn’t need to store the native code. That is created automatically.    
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Programming IR-232 Commands 

Capturing IR Codes 

 
 

1. Push the Capture New button to display the Capture window. 
2. Aim the IR remote at the IR-232 sensor. 
3. Push a button. 
4. IR ToolKit inserts the native push and release codes. 
5. Enter a Function Name. 
6. Add a custom code, if desired (you can do this later). 

 

String Formats 

The IR-232 supports ASCII and Hex commands, individually or in combination. The rules are as follows: 
 

• An individual ASCII or Hex string, such as PLAY or $FF,$FA,$0D, does not require any special 
formatting 

• A combined ASCII/Hex string must start with a single quote (‘) or dollar sign ($), such as  
‘PLAY’,$0D,$0A or $AO,’PLAY’,$0D – the statement PLAY’,$0D,$0A would be expressed as literal 
text characters, not ASCII/Hex 

• Numeric entries will be treated as text, not as integers 
• The vertical line character (|) is reserved, use the hex equivalent ($7C), if needed 

 
Modify IR Codes 

 
 
You don’t have to enter the custom codes during capture – you can add them at any time using the 
Modify tool (make sure you Save the database). Remember, you don’t have to create a custom code 
for every release. In the default operating mode, the IR-232 won’t send any codes if nothing’s stored in 
the Custom space. You could create custom release codes for continuous-type functions such as 
Volume and Channel Up/Down, and send no release codes for other commands.  
 

1. Click a row to highlight the function you want to change 
2. Push the Modify button to display the Modify window. 
3. Add or change the Function Name or custom codes. 
4. Save the new file when you’re done. 

 



Contemporary Research    11     IR-232 IR to RS-232 Interface 
 

Terminal 
 

 
 
The terminal window gives you the ability to watch the RS-232 codes actually sent from the IR-232, with 
the ability to view strings in ASCII text with Decimal (shown above), Text only, and Hexadecimal.  
 

• You can right-click the Terminal window to select, cut and paste the text. 
• You can click the Echo Local box and enter commands directly. For example, enter “>ID” into 

Terminal, then Enter – the IR-232 will display its latest software version. 
• Disconnect IR ToolKit to monitor RS-232 control strings. 

 
If you are capturing native codes for direct application in your control system code, the best approach is 
to use the Text with Decimal setting, so you can copy the code plus the carriage return.  
 

 
ToolKit Tip 

Capturing Codes from Terminal 
You can cut and paste native codes for direct insertion in your control system code. Typically, 
Crestron programmers will capture in Text with Decimal mode (with carriage return), AMX code 
writers prefer Text Only, without the return characters.  
 

Terminal Commands 

You can also send commands directly to the IR-232 through the Terminal window in Connect mode. 
Click Echo Local to view the commands you type.  
 

>ID Identify Displays current firmware version 
Example: ID-IR-232 V1.2 

>RB Remaining Memory Blocks Displays memory status 
Example: RB(037) 00794/12288bytes 
(total blocks used) Bytes used/Bytes available 

>RR Press and release settings Displays Properties values for press and release options 
0 = Send Native stings 
1 = Send Custom or nothing 
2 = Send Custom or Native 
3 = Send short strings 
4 = Send nothing 
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Programming for Direct Control 
 
Application 
 
You are using the IR-232 to directly control a projector, plasma or other device, translating incoming IR 
commands into custom control strings, and using no release strings. If you use 10 characters for each 
command name and custom RS-232 string, you can store about 250 commands. 
 
Properties 

Open the Properties window and set the IR-232 Push to option 2, Send Custom Code, and the 
Release to Send Nothing.  

Capture Codes 

Start capturing IR commands, giving each a name and custom RS-232 control command. You can also 
just capture the IR codes and assign a name, then fill in the custom commands later on.  

Send To IR-232 

Clicking the Send to IR-232 button will send the database into IR-232 memory. The Properties 
window will define how the IR-232 uses the information.  

Monitor Operation 

Push buttons on the IR Remote and check the RS-232 commands in the Monitor window against the 
ones you’ve created.  

 

 
ToolKit Tip 

Cloning IR-232 Applications 

If you save the IR-232 database you’ve created, you can “clone” other IR-232 units for future 
installations. The process is very simple. 
 

• Connect IR ToolKit to the new IR-232 unit 
• Open the saved application database 
• Send the database to the IR-232 
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Programming for Panel Interface 
 
Application 
 
You are using the IR-232 to integrate an IR wireless remote into a custom control system. The best 
approach is to use the native Pushes and the Short String Release (“!*”). The Short String Release 
doesn’t use any memory, and you can take advantage of the Release code in programming to ramp 
volume or continuously change channels when a button is pushed and held.  
 
Assuming you assign a 10-character name to each IR command to document operation, you can create 
about 500 commands. If you don’t assign a name, and simply use the IR-232 to generate native RS-
232 commands and default releases, you can integrate an infinite number of IR to RS-232 commands.  
 
By using the Native Code approach, you maximize the memory of the IR-232, and you can easily re-
use your programming for other applications. If you setup your system to operate with Sony 
commands, any remote that can send Sony-format commands will work with your code.  
 
Properties 

Open the Properties window and set the IR-232 Push to option 1, Send Native Code, and the Release 
to Send Default Code (“!*”).  

Capture Codes 

Start capturing IR commands, giving each a name. When you’re done, you can print the list as a guide 
to programming the system.  

Send To IR-232 

Clicking the Send to IR-232 button will send the database into IR-232 memory. The Properties 
window will define how the IR-232 uses the information.  

Monitor Operation 

Push buttons on the IR Remote and check operation in the Monitor window.  

 

 
ToolKit Tip 

Cloning IR-232 Applications 
If you save the IR-232 database you’ve created, you can “clone” other IR-232 units for future 
installations. The process is very simple. 
 

• Connect IR ToolKit to the new IR-232 unit 
• Open the saved application database 
• Send the database to the IR-232 
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Installation 
 

 
 
Remote Control Connection 

1. Wire appropriate RS-232 cable to the IR-232 captive screw terminal. 
2. Make sure the RS-232 parameters match the control system port or RS-232 device. 
3. Use a baud rate that can be effectively transmitted over the type and distance of wiring. 

 
Cable Distance and Baud Rate 
The baud rate for your RS-232 communication must decrease as cable length increases. Assuming use 
of good-quality shielded twisted-pair cable, the typical distances for RS-232 transmission are: 
 

Baud Feet 
2,400 100 
9,600 50 

19,200 25 
38,400 20 

115,200 10 
 
External IR Sensors 
As shown above, you can also connect external IR sensors, including the IR-RXC or Xantech IR 
sensors. Both the IR-232 and IR-RXC include 38 KHz sensors for standard IR remotes and 57 KHz 
sensors for CR high-frequency IR commands.  
 
IR Control Port 
The IR-RXC can also accept a direct wired IR connection from an IR control port.  The port should be 
set to generate standard IR, not IR serial. Some types of IR serial codes, such as Sony Serial, reverse 
the polarity of the signal.  
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IR ToolKit FAQ 
 
How many commands can I create? 
 
The IR-232 has 12.2 K of user memory. Calculating an average of 10 characters for the command 
name, plus 32 bytes for the string and overhead – the typical application could use about 290 
commands. This also assumes that, instead of a custom release string for every command, you’re 
using the “short release string” option (short “]:” or “]*” string for all releases) or no release strings, 
except for functions like volume or channel up/down. 

 
Why can't I see the output strings of my IR-232 in Terminal? 
 
You're still in Connect mode. IR ToolKit is linked directly with the IR-232 for IR code capture, 
Properties, and database setup.  
 
You need to Disconnect the IR-232 in IR ToolKit (click the Disconnect button) to exit the real-time 
programming mode. If you're using RS-232 different than the default settings (9600 baud rate,8,N,1), 
turn DIP switch 2 Off.  
 
When you disconnect, you're still "connected" to monitor the IR-232 output, but not in real-time 
programming mode.  
 
What are the double vertical bars I see in my Terminal text? 
 
If a command has a linefeed before a carriage return ($0A, $0D), it's an unprintable character in 
Terminal text - so Terminal displays a double vertical bar. The command is correct in hex mode, it just 
can't be shown in text.  
 
Using the normal ($0D, $0A) return/linefeed convention displays properly.  
 
I connected with my IR-232 - why did some of my Native Codes go away in the database? 
 
When you create the database in IR ToolKit, you can have an entry that has a Name, a Native Code, 
but no Custom strings for either a Press or Release. When you Save the file – all that information will 
be kept.  
 
However, the IR-232 doesn't need to know the native code if there is no corresponding custom string - 
it generates native codes automatically. So if there is no custom string, IR ToolKit doesn't send the 
native code information to the IR-232. That saves memory. 
 
When you connect with an IR-232, IR ToolKit loads the control database from IR-232 memory, so any 
native codes not assigned a custom string will be gone.  
 
The moral is - you should save your IR ToolKit files if you intend on adding custom commands at a 
later date.  
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Limited Warranty and Disclaimer 
     

Contemporary Research Corporation (CR) warrants this product to be free from defects in material and 
workmanship under normal use for a period of two years from the date of purchase from CR. Should 
such a defect occur CR will repair or replace, at their option, the defective product at no cost for parts 
or labor. 
 
This warranty extends to product purchased directly from CR or an Authorized CR Dealer. Consumers 
should inquire from selling dealer as to the nature and extent of the dealer's warranty, if any. 
 
All warranty claims must be shipped pre-paid to the factory. Call or fax to obtain a Return Material 
Authorization (RMA) number. 

 
CR is not liable for any damages caused by any of its products or for the failure of any products to 
perform, including any lost profits, lost savings, incidental damages, or consequential damages. CR is 
not responsible for any claim made by a third party or made for you by a third party. This limitation of 
liability applies whether damages are sought, or a claim is made, under this warranty or as a tort claim 
(including negligence and strict product liability), a contract claim, or any other claim. This limitation of 
liability cannot be waived or amended by any person. This limitation of liability will be effective even if 
CR or an authorized representative of CR has been advised of the possibility of any such damages. 
 
Some states do not allow a limitation of how long an implied warranty lasts. Some states do not allow 
the limitation or exclusion of incidental or consequential damages for consumer products. In such 
states, the limitation or exclusion of the Limited Warranty may not apply to you. This Limited Warranty 
gives you specific legal rights. You may also have other rights that may vary from state to state. You 
are advised to consult applicable state laws for a full determination of your rights. 
 
Except as expressly set forth in this Limited Warranty, CR makes no other warranties, express or 
implied, including any implied warranties of merchantability or fitness for a particular purpose. CR 
expressly disclaims all warranties not stated in this Limited Warranty. Any implied warranties that may 
be imposed by law are limited to the terms of this Limited Warranty. 
 

 


