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 Modulated IR Signals

When a user presses a button on an IR remote, the remote sends a specific IR code that tells the receiving unit to carry out that specific command. Each button on the remote will generate a specific IR code. Although this IR code is digital, most remotes don't just simply send out a sequence of IR on and off pulses. The IR produced by most IR remotes is actually modulated IR. 

Figure 1 shows a modulated IR signal. The IR output is modulated at a specific frequency, usually around 38 kHz (although frequencies over 100 kHz are used). The IR output is modulated to avoid interference. Modulating the IR signal produces a signal with a carrier, and the receiver can be tuned for this carrier. This way the receiver will be able to reject any other IR signals in the area which don't have the proper carrier frequency. 




The digital signal (command code) is actually superimposed onto the modulated signal/IR carrier. Figure 2 shows this process. The final signal is simply the carrier signal being turned on and off in accordance with the digital command sequence. The receiver will accept only frequencies with this carrier, and will decode the digital signal and execute the appropriate command. 




Un-modulated IR Signals

As was mentioned earlier, a few IR control systems offer the option of using a wired connection between the remote control unit and the receiver. Why use a wire connection on an IR control system? There may be other powerful IR sources, or constant IR broadcast sources that may make use of conventional IR control impossible. Alternatively, the room or area may have barriers that block the IR signal, keeping it from reaching the receiver. 

Most of the wire remote control systems use the same digital signal that is superimposed on the modulated signal. The signal is simply the series of on/off pulses that is imposed on the modulated IR signal. The user should be aware that a few systems may generate a whole new code for the wire connection, but this is not likely. 

Modulated versus Unmodulated

The choice between modulated and unmodulated (wired) IR control depends on the conditions. Of course, the main reason for using IR control is to avoid the need for wired control, but in certain cases the user will have no choice. IR interference may make wired IR control the only way to go. When selecting an IR control system it might be a good idea to look for one with a wired remote option. Changes in the operating environment may make wire IR necessary in the future. It's a good idea to have the option of going to IR wired control, should it be required later. 

General information on operation of IR remotes:

Pulse-Width Coding - Length of signals vary.  (most common)

Short pulse width = 550 us =  logical 0 = low

Long pulse width = 2200 us = logical 1 = high

Space-Width Coding – Length of spaces between signals vary

Short space width = 550 us =  logical 0 = low

Long space width = 1650 us = logical 1 = high

Shift Coding – Varies the order of the pulse space

Long space width + short pulse width  = logical 0 = low

Short space width = short space width (550 us) + long pulse width (1100 us)  =  logical 1 = high

These codes hold information such as the address to the machine and what it must do.  The first signal a remote sends is the header.  The header consists of a burst of logic 1’s that alerts all IR receivers in the area.  Following the header is a bit stream containing the specific address you are communicating to and the command.  As long as the button is pressed, the command will continue to be sent.  After releasing the button, the remote will send a string of code informing the receiver to stop receiving the signal.  

The receiver consists of a photo-detector, which determines what type of signal is being sent and sends appropriate commands to their respective locations to be executed.

Transmitter:

A 38 – 40 KHz wave is gated by a logic signal of no more than 1 Kbps.  This signal is fed to one or more infrared emitters.  The most efficient duty cycle is 50%.  

Receiver:

A photodiode, preamplifier and a demodulator comprise the receiver circuit.  The preamplifier circuit contains a bandpass filter, which limits the receiver’s sensitivity to within +/- 2 KHz of the center frequency.  The output is a binary bit stream corresponding to the original bit stream from the transmitter.  Note: The circuit is usually an open collector pull-down.  This means the signal is active low such that “ones” in terms of the carrier appear as “zeros” at the demodulator.

AGC Circuit:

An AGC circuit adjusts the incoming level to the demodulator, (this is why there is a long leading pulse in many of the protocols) allowing the receiver to stabilize its AGC circuit before receiving the bit stream.

Sony Receiver Remote Control-Model Number RM-U211

The Sony remote control is based on the Pulse-Coded signal coding scheme. It is a 12-bit signal sent on a 40 kHz IR wave. The signal is started by a header which is a pulse for 4T and then spacing for T where T is 550 us. Following the header is the address and the command which consists of logical zeros and logical ones. Logical ones are represented by a 2T pulse followed by a T space. Logical zeros are represented by a T pulse followed by a T space. The space between transmissions is 25 ms. As long as the button is depressed the command signal will repeat itself. There is no stop for this signal.

Next weeks goals:

We need to find the components we are considering and try to figure out how to interface the keyboard, IC’s, and voice chip.  We have to look for keypad operation and how to connect the IC to the keypad.  How we are going to build the keypad.  Are we going to build our own printed circuit board? We need to get started on the connectivity issues and how to program the voice chip.  

