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4.8 Encoder

An encoder is almost like the inverse of a decoder where it encodes a 2n-bit input data into an n-bit code. The encoder has 2n input lines and n output lines as shown by the logic symbol in Figure 4.18 (c) for n = 3. The operation of the encoder is such that exactly one of the input lines should have a 1 while the remaining input lines should have a 0. The output is the binary value of the input line index that has the 1. The truth table for an 8-to-3 encoder is shown in Figure 4.18 (a). For example, when input I3 is a 1, the three output bits Y2, Y1, and Y0, are set to 011, which is the binary number for the index 3. Entries having multiple 1’s in the truth table inputs are ignored since we are assuming that only one input line can be a 1. Looking at the three output columns in the truth table, we obtain the three equations shown in Figure 4.18 (b), and the resulting circuit in (c). The logic symbol is shown in (d).

Encoders are used to reduce the number of bits needed to represent some given data either in data storage or in data transmission. Encoders are also used in a system with 2n input devices, each of which may need to request for service. One input line is connected to one input device. The input device requesting for service will assert the input line that is connected to it. The corresponding n-bit output value will indicate to the system which of the 2n devices is requesting for service. For example, if device 5 requests for service, it will assert the I5 input line. The system will know that device 5 is requesting for service since the output will be 101 = 5. However, this only works correctly if it is guaranteed that only one of the 2n devices will request for service at any one time.
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If two or more devices request for service at the same time, then the output will be incorrect. For example, if devices 1 and 4 of the 8-to-3 encoder request for service at the same time, then the output will also be 101 because I4 will assert the Y2 signal, and I1 will assert the Y0 signal. To resolve this problem, a priority is assigned to each of the input lines so that when multiple requests are made, the encoder outputs the index value of the input line with the highest priority. This modified encoder is known as a priority encoder.
Figure 4.18. An 8-to-3 encoder: (a) truth table; (b) equations; (c) circuit; (d) logic symbol.
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