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FIGURE 3-1 Standard logic symbols for the inverter (ANSI/IEEE Std. 91-1984/Std. 91a-1991).



Electronics II3 – Logic Gates

TABLE 3–1   Inverter truth table.
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FIGURE 3-2 Inverter operation with a pulse input.
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FIGURE 3-6 The inverter complements an input variable.
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FIGURE 3-7 Example of a 1’s complement circuit using inverters.
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FIGURE 3-8 Standard logic symbols for the AND gate showing two inputs (ANSI/IEEE Std. 91-1984/Std. 91a-
1991).
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FIGURE 3-9 All possible logic levels for a 2-input AND gate.
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TABLE 3–2   Truth table for a 2-input AND gate.
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TABLE 3–3
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FIGURE 3-10 Example of AND gate operation with a timing diagram showing input and output relationships.
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FIGURE 3-15 Boolean expressions for AND gates with two, three, and four inputs.



Electronics II3 – Logic Gates

FIGURE 3-16 An AND gate performing an enable/inhibit function for a frequency counter.
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FIGURE 3-17 A simple seat belt alarm circuit using an AND gate.
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FIGURE 3-18 Standard logic symbols for the OR gate showing two inputs (ANSI/IEEE Std. 91-1984/Std. 91a-
1991).
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FIGURE 3-19 All possible logic levels for a 2-input OR gate.
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TABLE 3–5   Truth table for a 2-input OR gate.



Electronics II3 – Logic Gates

FIGURE 3-20 Example of OR gate operation with a timing diagram showing input and output time elationships.
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FIGURE 3-24 Boolean expressions for OR gates with two, three, and four inputs.



Electronics II3 – Logic Gates

FIGURE 3-25 A simplified intrusion detection system using an OR gate.



Electronics II3 – Logic Gates

FIGURE 3-26 Standard NAND gate logic symbols (ANSI/IEEE Std. 91-1984/Std. 91a-1991).
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TABLE 3–7 Truth table for a 2-input NAND gate.
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FIGURE 3-27 Operation of a 2-input NAND gate.
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FIGURE 3-28
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FIGURE 3-29
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FIGURE 3-30 ANSI/IEEE standard symbols representing the two equivalent operations of a NAND gate.



Electronics II3 – Logic Gates

FIGURE 3-31
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FIGURE 3-32
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FIGURE 3-33
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FIGURE 3-34 Standard NOR gate logic symbols (ANSI/IEEE Std. 91-1984/Std. 91a-1991).
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FIGURE 3-35 Operation of a 2-input NOR gate.
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TABLE 3–9   Truth table for a 2-input NOR gate.
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FIGURE 3-36
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FIGURE 3-37
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FIGURE 3-38 Standard symbols representing the two equivalent operations of a NOR gate.



Electronics II3 – Logic Gates

FIGURE 3-40
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FIGURE 3-41
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FIGURE 3-42 Standard logic symbols for the exclusive-OR gate.
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TABLE 3–11   Truth table for an exclusive-OR gate.
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FIGURE 3-43 All possible logic levels for an exclusive-OR gate.
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FIGURE 3-45 Standard logic symbols for the exclusive-NOR gate.
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TABLE 3–12   Truth table for an exclusive-NOR gate.
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FIGURE 3-46 All possible logic levels for an exclusive-NOR gate.
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FIGURE 3-47 Example of exclusive-OR gate operation with pulse waveform inputs.
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FIGURE 3-48
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TABLE 3–13   An XOR gate used to add two bits.
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FIGURE 3-49 Concept of a programmable AND array.
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FIGURE 3-50
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FIGURE 3-51 The programmable fuse link.
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FIGURE 3-52 The programmable antifuse link.
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FIGURE 3-53 A simple AND array with EPROM technology. Only one gate in the array is shown for simplicity.
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FIGURE 3-54 Concept of an AND array with SRAM technology.
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FIGURE 3-55 Programming setup for reprogrammable logic devices.
(Photo courtesy of Digilent, Inc.)
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FIGURE 3-57 Simplified illustration of in-system programming via a JTAG interface.
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FIGURE 3-59 74 series AND gate devices with pin numbers.
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FIGURE 3-59 (continued) 74 series AND gate devices with pin numbers.
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FIGURE 3-59 (continued) 74 series AND gate devices with pin numbers.



Electronics II3 – Logic Gates

FIGURE 3-60 74 series NAND gate devices with package pin numbers.
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FIGURE 3-61 74 series OR gate device.
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FIGURE 3-62 74 series NOR gate devices.
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FIGURE 3-63 74 series XOR gate.
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FIGURE 3-64 Typical dual in-line (DIP) and small-outline (SOIC) packages showing pin numbers and basic 
dimensions.
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TABLE 3–14   74 series logic families based on circuit 
technology.
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FIGURE 3-65 CMOS logic. Partial data sheet for a 54/74HC00A quad 2-input NAND gate. The 54 prefix 
indicates military grade and the 74 prefix indicates commercial grade.
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FIGURE 3-65 (continued) CMOS logic. Partial data sheet for a 54/74HC00A quad 2-input NAND gate. The 54 
prefix indicates military grade and the 74 prefix indicates commercial grade.
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FIGURE 3-66 Bipolar logic. Partial data sheet for a 54/74LS00 quad 2-input NAND gate.
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FIGURE 3-67
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FIGURE 3-68 The LS family NAND gate output fans out to a maximum of 20 LS family gate inputs.
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FIGURE 3-69 The effect of an open input on a NAND gate.
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FIGURE 3-70 Troubleshooting a NAND gate for an open input.
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FIGURE 3-71 Troubleshooting a NOR gate for an open output.
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FIGURE 3-73
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FIGURE 3-73 (continued)


