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1. Introduction 
Windows Media Center (WMC) is a home entertainment application developed by 
Microsoft to enjoy various digital entertainment programs on the computer or TV, browse 
pictures, organize and play music and videos, view and record live videos, and download 
movies.  

This application note describes an IR remote controller/receiver system for WMC, based 
on LPC1343 and LPC812 microcontrollers. The LPC1343 is an ARM Cortex-M3 based 
microcontroller that  can run up to a frequency of 72 MHz. The data communication with 
the host PC is easy because of the on-chip full-speed USB device controller. The 
LPC812 is an ARM Cortex-M0+ based microcontroller that  can run up to a frequency of 
30 MHz. The advanced State Configurable Timer (SCTimer/PWM) module can be 
flexibly used to produce PWM to drive the IR signal emission.  

2. System overview 

2.1 Overview 
There are two boards included in the WMC IR remote controller/receiver system: 
• IR receiver module based on LPC1343. 
• Remote controller based on LPC812. 

The IR receiver module transmits/receives IR data to/from Windows through a USB 
connection. The IR data transmission between the remote controller and the IR receiver 
is based on RC-6 protocol. The transmission of data from LPC1343 IR receiver to 
Windows is based on USB HID class. Fig 1 shows the diagram of the IR remote 
controller/receiver system. 
 

 

Fig 1. IR remote controller/receiver system for WMC 
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2.2 Features 
The LPC812 based remote controller has the following features: 
• Compatible with WMC IR remote controller functions.  
• Based on the Philips RC-6 protocol. 
• On-chip IRC as clock source. 
• Active current (transmitter off): 2.1 mA at 3.0 V. 
• Standby (power-down) current: 1.6 uA at 3.0 V. 

The LPC1343 based IR-USB receiver has the following features: 
• Compatible with WMC IR receiver functions. 
• Acts only as IR receiver.  
• Based on the Philips RC-6 protocol. 
• Wake up Windows from S1-standby or S3-suspend to RAM state. 
• Plug and Play USB interface. 

3. Hardware description 

3.1 Hardware for LPC812 IR remote controller 
Fig 2 shows the block diagram of the remote controller. The main function of this circuit is 
to capture the key-press event and emit the IR data. Some functions are restricted 
because an off-the-shelf  remote controller was used where  the LPC812 microcontroller 
was used to replace the MCU directly on the PCB board. However, the main functions                             
remain unaffected. 
 

 

Fig 2. Block diagram of the remote controller 
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3.2 Hardware for LPC1343 IR-USB receiver 
Fig 3 shows the LPC1343 IR-USB receiver schematic and Fig 4 shows the block diagram. 
Pin P3_0 of LPC1343 senses the pulses from the IR receiver module while P2_7 is used 
to control an LED to indicate the status of the received data. RST/P0_0 pin and P0_1 pin 
are connected to P1 header that can be used to make LPC1343 enter the USB ISP 
mode for programming or firmware update.  

 

 

Fig 3. Schematic of LPC1343 IR-USB receiver 

 

 

Fig 4. Block diagram of LPC1343 IR-USB receiver 



 

 

NXP Semiconductors AN11551 
 IR remote controller/receiver solution for Windows Media Center 

AN11551  © NXP B.V. 2014. All rights reserved. 

Application note Rev. 1 — 13 August 2014 6 of 13 

4. Software description 

4.1 Introduction of RC-6 protocol 
Philips has defined the RC-6 protocol to be a versatile follow-on to the RC-5 protocol. 
RC-6 carrier frequency stays at 36 kHz and the duty cycle ranges from 25% to 50%. 
Normally, 1/3 is used as duty cycle. 

Fig 5, Fig 6, and Fig 7 show three different data symbols defined in the RC-6 protocol. 

 

Fig 5. Leader signal 
 

 

 
Fig 6. Logic signal 

 
 

 

 
Fig 7. Trailer signal 

 

The waveforms are obtained by probing pin P0_8 of LPC812. Data is modulated using 
Manchester coding. Each bit has a mark and a space in the output signal. If the bit is a ‘1’, 
the first half of the bit time is a mark and the second half is a space. For bit ‘0’, the first 
half of the bit is a space and the second half is a mark.  
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The leader pulse in Fig 5 has a mark time of 2.666 ms and a space time of 0.889 ms. 
The leader pulse is used to set the gain of the IR receiver unit. The logic signal in Fig 6 
has a mark time of 0.444 ms and a space time of 0.444 ms. The trailer signal has a 
space and mark time of 0.889 ms. ‘0’ and ‘1’ are encoded by the position of the mark and 
space in the bit time.  

RC-6 protocol uses different operating modes. Mode 6A, also called OEM mode, is the 
most popular. Fig 8 shows the definition of mode 6A. This mode is subdivided into two 
modes: 
• Short Customer Code mode with 8-bit length of customer code and up to 24 bits of 

data length. 
• Long Customer Code mode with 16-bit length of customer code and up to 128 bits of 

data length. 

The Long Customer Code mode is used in this application and the customer code is 
specified as 0x800F. The data length is set to 16 bits. 
 

 

 
Fig 8. Definition of Mode 6A 

 
The IR signal is filtered from the IR receiver module when the signal with the same 
carrier frequency as the module is received. Fig 9 shows an example of the RC-6 
waveform that has been filtered from the receiver module. 
 

 

 
Fig 9. Waveform from receiver module 

4.2 Software description of remote controller 
In this application, the SWD debug port is also used as a GPIO because of the limited 
pin-count in LPC812. The level on pin P0_9 is used to re-enable SWD function of these 
pins. Set pin P0_9 to LOW during reset to re-enable SWD.  

In this application, SCTimer/PWM is used to generate PWM with 1/3 duty cycle as the IR 
signal carrier. SCTimer/PWM also serves as a timer with a configurable status feature. 
SCTimer/PWM can be used in many applications. For more examples on 
SCTimer/PWM, see the Cookbook released by NXP [7]. 

Fig 10 shows the flow chart of the software in LPC812 remote controller. 
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Fig 10. Flow chart of LPC812 remote controller operations 

 

4.3 Software description of LPC1343 IR receiver  
The primary function of the IR-USB receiver is to receive the correct IR data from the 
remote controller and send the data to Windows through a USB connection. The GPIO 
connected with the IR receiver module, pin P0_3, senses the signal using the interrupt 
function and the timer is used to measure the width of the pulse. The correct data is then 
sent to Windows.  

Fig 11 shows the flow chart of the LPC1343 IR-USB receiver module. 
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Fig 11. Flow chart of LPC1343 IR-USB receiver module 

 

5. Operation  
Windows automatically installs the driver when the IR-USB receiver board is plugged into 
the USB port of the PC. After the driver is installed successfully, a new HID device 
appears in Windows Computer Management. See Fig 12.  
 

 
Fig 12. New HID device in Computer Management 
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Press  the “Green Start” key with a Windows icon to start Windows Media Center 
application. See Fig 13. The remote controller can then be used to control the 
application. 

 

 
Fig 13. Startup window of WMC 

 
You can use the remote controller to control the volume of the PC, move the cursor, flip 
the slides, and input some simple information like the numerals and symbols. See Fig 14.  
 

 

 
Fig 14. Example of numeral input by the remote controller 
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6. Conclusion 
This application note uses an IR controller/receiver system based on LPC812 and 
LPC1343 for Windows Media Center home entertainment. The LPC812 is compatible 
with WMC IR remote controller and has low power consumption. LPC1343 is compatible 
with WMC IR receiver functions. Both MCUs use the versatile RC-6 protocol for 
communication. 
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8. Legal information

8.1 Definitions 
Draft — The document is a draft version only. The content is still under 
internal review and subject to formal approval, which may result in 
modifications or additions. NXP Semiconductors does not give any 
representations or warranties as to the accuracy or completeness of 
information included herein and shall have no liability for the consequences 
of use of such information. 

8.2 Disclaimers 
Limited warranty and liability — Information in this document is believed to 
be accurate and reliable. However, NXP Semiconductors does not give any 
representations or warranties, expressed or implied, as to the accuracy or 
completeness of such information and shall have no liability for the 
consequences of use of such information. NXP Semiconductors takes no 
responsibility for the content in this document if provided by an information 
source outside of NXP Semiconductors. 

In no event shall NXP Semiconductors be liable for any indirect, incidental, 
punitive, special or consequential damages (including - without limitation - 
lost profits, lost savings, business interruption, costs related to the removal 
or replacement of any products or rework charges) whether or not such 
damages are based on tort (including negligence), warranty, breach of 
contract or any other legal theory.  

Notwithstanding any damages that customer might incur for any reason 
whatsoever, NXP Semiconductors’ aggregate and cumulative liability 
towards customer for the products described herein shall be limited in 
accordance with the Terms and conditions of commercial sale of NXP 
Semiconductors. 

Right to make changes — NXP Semiconductors reserves the right to make 
changes to information published in this document, including without 
limitation specifications and product descriptions, at any time and without 
notice. This document supersedes and replaces all information supplied prior 
to the publication hereof. 

Suitability for use — NXP Semiconductors products are not designed, 
authorized or warranted to be suitable for use in life support, life-critical or 
safety-critical systems or equipment, nor in applications where failure or 
malfunction of an NXP Semiconductors product can reasonably be expected 
to result in personal injury, death or severe property or environmental 
damage. NXP Semiconductors and its suppliers accept no liability for 
inclusion and/or use of NXP Semiconductors products in such equipment or 
applications and therefore such inclusion and/or use is at the customer’s 
own risk. 

Applications — Applications that are described herein for any of these 
products are for illustrative purposes only. NXP Semiconductors makes no 
representation or warranty that such applications will be suitable for the 
specified use without further testing or modification.  

Customers are responsible for the design and operation of their applications 
and products using NXP Semiconductors products, and NXP 
Semiconductors accepts no liability for any assistance with applications or 
customer product design. It is customer’s sole responsibility to determine 
whether the NXP Semiconductors product is suitable and fit for the 
customer’s applications and products planned, as well as for the planned 
application and use of customer’s third party customer(s). Customers should 
provide appropriate design and operating safeguards to minimize the risks 
associated with their applications and products.  

NXP Semiconductors does not accept any liability related to any default, 
damage, costs or problem which is based on any weakness or default in the 
customer’s applications or products, or the application or use by customer’s 
third party customer(s). Customer is responsible for doing all necessary 
testing for the customer’s applications and products using NXP 
Semiconductors products in order to avoid a default of the applications and 
the products or of the application or use by customer’s third party 
customer(s). NXP does not accept any liability in this respect. 

Export control — This document as well as the item(s) described herein 
may be subject to export control regulations. Export might require a prior 
authorization from competent authorities. 
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