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Application Note

Testing Digital Data Transmission Systems Using ASK and OOK
Applicable Products
	SF1000

	SF100E

	SF800

	SF800E


Introduction 
Amplitude Shift Keying (ASK) and On/Off Keying (OOK) are two techniques used to test and exercise digital data transmission systems such as keyless entry systems and garage door openers. This application note describes how to use the ASK and OOK waveform modulation functions of the Signal Forge 1000 Signal Generator for testing digital data transmission systems. 

Description

ASK and OOK are modulation methods that may be used to encode digital data for transmission over  serial stream medium. They easy to implement and they are very useful for short distance transmissions such as those used by security systems, wireless entry key FOBs, garage door openers and other short-range transmission requirements.

The ASK and OOK data encoding method works by turning the carrier on and off according to the polarity of the data bits to be encoded at a certain baud rate. The receiver must be cognizant of the carrier frequency and the data baud rate in order to correctly demodulate the transmission. 

Theory of Operation

As implemented by the SF1000 signal generator, the OOK transmitter data encoding method works by turning the carrier on and off as programmed. The SF1000’s OOK signal may be controlled internally or using an external controller. 

The ASK data encoding method works by turning the carrier down by 16 dB according to the polarity of the internal or external controller.
The transmission of data is shown below:
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The ASK and OOK receivers are set to output an IF frequency based on accepting the same carrier frequency as the transmitter uses to send its data. The receiver hardware sends this IF output to a detector or Log amplifier that will remove the carrier and extract the varying DC component which are the 0/1 bits as sent by the transmitter. With the proper filtering, amplification and signal squaring, the digital bits can be aligned and acted upon by the receiver baseband circuitry and thus useful data is communicated.

The SF1000 offer great flexibility in its OOK/ASK methods of operation, some methods are more useful for lab testing while others may be better for production testing. The SF1000 supports ASK and OOK in the following three ways:
1. Controlled by an external digital signal. The SF1000 provides the carrier, which is in turn on/off keyed by the external source. This method allows data encoding to be done by an external baseband controller. The drawing below shows external control of the ASK output.
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2. Internally controlled. The ASK and OOK signal may also be controlled using the SF1000’s internal arbitrary waveform generator. In this mode, a unique pattern of user entered data is transmitted by the SF1000. Up to 2048 transitions are supported with a switch rate of up to 90 KHz per transition. The pattern repeats after all 2048 bits have been executed. See the Signal Forge 1000 User Manual for a description of the arbitrary waveform descriptor file and its use.
3. Controlled by an internal UART. The SF1000 provides a transmit only UART port that may be used to send ASCII data characters to an internal or external modulation device. The data that is sent by the UART port can be ASCII data generated by a keyboard or from a file. The UART transmit port is the TX_MOD pin (8) on the External Control header. 

You may connect the UART output pin, using the appropriate filtering/interface (i.e. polarity control) to an external modulating device or to the ASK, FSK or OOK control pins of the SF1000.  

The diagram below is an example of OOK modulation using this method.    
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