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ABSTRACT 

This paper presents a design and analysis of row decoder and row driver used for 

2KB content addressable SRAM memory. The decoder and driver were designed in a 

custom analog design and layout using EDA Tools Software with 180 nm technology 

Iibrary. The designed was focusing on optimizing the propagation delay and power 

consumption or dissipation because it is important to achieved fast SRAM transfer 

data with low power consumption. The row decoder and row driver was designed for 

4-16 decoder using Pseudo NMOS. The finding reveals the improvement in 

propagation delay and power consumption or dissipation. From the finding, the 

propagation delay speed had improved by 21 ns to 6.18 ns and power dissipation had 

reduced from 600 mW to 177.54 u.s. The simulation results was referred to the 

FairChild Semiconductor MM74HC154 datasheet for comparison. The power 

consumption for the decoder design using Pseudo NMOS also reduced compare to the 

NAND gate structure. The layout of overall designed have shown the layout versus 

schematic (LVS) results is equivalent and no error in design rule check (DRC). 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

Static random access memory (SRAM) stores the data bits in its memory as long as 

there is power supply. SRAM provides faster access to data and it is used for a 

computer cache memory. The SRAM access path is split into two portions, from 

address input to the row decoder and from row decoder to output read data path. An 

important part is the decoder which determines the section of memory cells that need 

to have a read (R) or write (W) performed on the memory cell. The inputs into the 

decoder is called the address, combined with the corresponding data coming from the 

bus into the SRAM are the elements that make up a port. 

A memory deVice is a plurality of memory cells arranged in a matrix of rows and 

columns show in Figure 1.1. In order to access information in the memory cells, 

memory devices typically use a row address to indicate which row of memory cells 

the information can reside in. The output from the row driver is noted as row decoder 

driver that will be used to decode the row address and drive the wordline (WL) 

associated with the address. The row driver from the control logic affects the timing 

of the generation of WL signals because of propagation delay differences between the 

various rows based on their common control logic. When designing and specifying 

the memory device for timing, the worst case timing delay from the control logic to a 

row decode driver is determined and used for accessing information in the memory 

device. 
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