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 Figure 10.33  (a) Basic structure of dynamic-MOS logic circuits. (b) Waveform of the clock needed to operate the dynamic logic 
circuit. (c) An example circuit.
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Célula de Memória SRAM CMOS



 A 2M+N-bit memory chip organized as an array of 2M rows  2N columns.



 Figure 11.19  Relevant parts of the SRAM cell circuit during a read operation when the cell is storing a logic 1. Note that initially vQ = 
VDD and vQ = 0. Also note that the B and B lines are usually precharged to a voltage of about VDD/2. However, in Example 11.2, it is 
assumed for simplicity that the precharge voltage is VDD.









 Figure 11.20  Relevant parts of the SRAM circuit during a write operation. Initially, the SRAM has a stored 1 and a 0 is being written. 
These equivalent circuits apply before switching takes place. (a) The circuit is pulling node Q up toward VDD/2. (b) The circuit is pulling 
node Q down toward VDD/2.





 Figure 11.23  A differential sense amplifier connected to the bit lines of a particular column. This arrangement can be used directly for 
SRAMs (which utilize both the B and B lines). DRAMs can be turned into differential circuits by using the “dummy cell” arrangement 
shown in Fig. 11.25.



 Figure 11.24  Waveforms of vB before and after the activation of the sense amplifier. In a read-1 operation, the sense amplifier causes 
the initial small increment V(1) to grow exponentially to VDD. In a read-0 operation, the negative V(0) grows to 0. Complementary 
signal waveforms develop on the B line.



 Figure 11.21  The one-transistor dynamic RAM cell.



 Figure 11.22  When the voltage of the selected word line is raised, the transistor conducts, thus connecting the storage capacitor CS 
to the bit-line capacitance CB.



 Figure 11.25  An arrangement for obtaining differential operation from the single-ended DRAM cell. Note the dummy cells at the far 
right and far left.
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