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Researched information regarding IR remote controllers via the Internet.

Obtained from www.ee.washington.edu/conselec/A95/projects/pierreg/works/works.htm
All IR remotes transmit pulses of IR light in the frequency range of 30-40 kHz via an LED in a binary code.  The high frequency range minimizes the receiver’s ability to correctly decode the transmitted signals due to interference from other light sources. There are three different ways to accomplish this.

Pulse-Width-Coding: Varies the length of pulses for information coding.  Logic levels are the assigned as follows (~550 us = 0 or low, ~2200 us = 1 or high).

Space-Coding: Varies the length of spaces between pulses for information coding.  Logic levels are assigned by space-width (~550 us = 0 or low, ~1100 us = 1 or high).

Shift-Coding: Varies the order of the pulse space for information coding.  For a logic level 1, the space width is short (~550 us) and the pulse width is long (~1100 us).  For a logic level 0, the reverse is true, a long space width and a short pulse width.

Obtained from www.innotechsystems.com
There is one problem with the protocols for IR remotes.  There is not a standard for the method of encoding the signal.  When a button is pushed, a pattern of pulses is emitted.  To eliminate interference with multiple devices, systems use a preamble and address to synchronize the receiver and identify the source and destination of the IR signal.  To avoid signal interference, most systems modulate a carrier in the range of 10 to 100 kHz which is bandpass filtered by the receiver to pick out the desired frequency.

Encoding schemes available include the following:

RC-5: A bi-phase code developed by Phillips, which uses a uniform bit duration.  Logic values are determined by the transition that occurs in the center of the individual bit’s assigned time interval.  A logic 0 is defined as a high-to-low transition and a low-to-high corresponds to a logic 1.  Commands are 14 bits long.  The first two bits are initialization bits.  The third bit is for toggle and changes every time a key depressed.  The bits 4-8 are for the address and the remaining bits 9-14 are the data bits, which determine the command key pressed.

RC-6: Expanded version of RC-5, including a header, control, and information field (1-16 bit length) with a defined “signal free time” between commands.

REC-80: Uses Space-width modulation.  Each bit consists of a high level of fixed time T, followed by a low level of varying width.  A 2T space is a logic 0 and a 3T space is a logic 1.

Sony: Pulse-Coded signal that varies the length of the pulse while keeping the space length constant. A T corresponds to a logic 0 and a 2T corresponds to a logic 1.  

The receiver module must be able to detect any infrared radiation.  Then it is to be converted into an electrical signal, which may be recognized and stored in memory.  There are two choices for the detector, a phototransistor or photodiode.  If the phototransistor is chosen, an amplifier must be used to amplify the weak signal.

The transmitter module emits a beam whenever it is activated.  An infrared emitter is the only choice available.  For high intensity radiation, pulses must be of a very narrow duration (us range).

The memory module is used to store commands sent and received.

The central processing module must be able to store command signals from the receiver in memory, retrieve stored commands from memory, analyze and identify the correct key being pressed from the keypad.

There was a lot of information on the internet but not too much on the exact operation of the transmission and receiving of signals and how they are processed. Also, we need to look up microcontrollers and voice activated chips and how we expect to interface these circuits with the remote.                 
