
Lecture-5 

Development of Memory Chip: 

 Let us consider a memory of 16 words, each of 8 bits is to be 

stored. 16 words can be stored in 16 memory locations, each having 

a unique 4 bit memory address (0000 to 1111) and each location 

being capable of containing 8 bits of data. 

 To set up this memory system using ICs, 16 bit flip-flop 

registers are required. To identify the correct address a 4 line-16 line 

decoder can be used to decode the 4 bit location address to select 

the appropriate data register (1 to 16) for input/output. Figure shows 

the circuit used to implement the memory system. 

  

 



 The 74LS374s are octal D flip flops with three state of outputs. 

To store data in them, 8 bits of data are put on the D0 to D7 data 

inputs via the data bus. Then the low to high edge on the clock input 

will cause the data a D0 to D7 to be latched into each flip-flop. the 

stored value in the D flip-flopis observed at the outputs Q0 to Q7 by 

making the output enable  pin low 

 To select the appropriate memory location, a 4 bit address is 

input to 74154 (4 Line to 16 Line decoder), which outputs a low pulse 

on one of the output lines when the  is pulsed low. The timing 

of setting up the address bus, data bus and pulsing the line 

is critical. The following figure shows standard timing diagram bus 

driven devices. Rather than showing all four address lines and all 

data lines, they are grouped and X is used to show where any or all 

of the lines are allowed to change digital levels. 

 

 



The address and the data lines must be set up some time (ts) 

before the low to high edge of  . In other words the address 

and the data lines must be valid some period of time (ts) before the 

low to high edge of  in order for the74374 to interpret them 

correctly. 

 When the  line is pulsed, the decoder outputs a low 

pulse on one of its 16 outputs which clocks the appropriate memory 

location to receive data from the data bus. After the propagation 

delay, (tp) the data output at Q0 to Q7 will be the new data just 

entered into the D flip-flop. Then the tp will include the propagation 

delay of decoder and of the D flip-flop. 

 In the figure all the three state outputs are continuously enabled 

so that their Q outputs always active. To reduce the number of lines 

the 8 outputs Q0 to Q7 of all 16 memory locations back to the data 

bus. The  enables of the 16 memory locations have to be 

individually selected at the appropriate time to avoid a conflict on the 

data bus, called bus contention. Bus contention occurs when two or 

more devices are trying to send their digital levels to the shared data 

bus at the same time. To individually select each group of Q outputs, 

the grounds on the   enables would be removed and instead be 

connected to the output of another 74154 1 of 16 decoder. 



 

Commercially available memory chips combine all the decoding 

and the storage elements in a single package. 

 

MEMORY:  

If a memory stores N- words of information each word being of 

m bits, we say it is a Nxm memory. e.g. 8x4 memory means there are 

8 words 4 each word containing 4- bit of information (called nibble). 8 

words are stored at 8-memory locations and these memory locations 

are clearly identified by addresses. Addresses are formulated by bit 

combinations available in wires known as address lines. To identify 8 

memory locations we require 3 address lines designed A2A1A0. The 

memory locations identify and the corresponding content stored is 

shown in table.  

  A2  A1  A0 Decimal 
Equivalent 

Memory 
Location 

Contents of the 
memory location 

0 0 0         0       0      M(0) 

0 0 1         1       1      M(1) 



0 1 0         2       2      M(2) 

0 1 1         3       2      M(3) 

1 0 0         4       3      M(4) 

1 0 1         5       5      M(5) 

1 1 0         6       6      M(6) 

1 1 1         7       7      M(7) 

 

M(0) is the content of memory location ‘0’. It has 4 bits here. M(1) is 

the content of memory location ‘1’ and so on.  It can also be shown 

us. 

    AB--- address bus. 

The three address lines A2 A1 A0 together is known as address 

bus. It is a unidirectional bus. The microprocessor always sends the 

addresses. 

 In general, a Nxm memory shall have K address lines 

designated Ak-1 Ak-2 Ak-3 ……… A2A1A0, such that K is the smallest 

integer satisfying the inequality 2k  N. e.g. 200x8 memory shall have 

200 memory locations 8 bit of information. To identify 200 memory 

locations we require a minimum of K= 8 lines designated A7 A6 A5 A4 

A3 A2 A1 A0. However K = 8 address lines can identify a total of 256 

memory location starting from (0000 0000)2 to (1111 1111)2 or 00H to 

FFH. but we are using only 200 memory locations and rest locations 

are redundant. The 200 memory location shall be identified starting 

from (0000 0000)2 to (1110 0111)2 or 00H to E7H. The other 

combinations 1110 1000 B to 1111 1111 B or E8 H to FF h are not 

used in this memory & are redundant addresses.  



Since it is too tiring & boring to use binary numbers for identifying the 

addresses we normally make use of hexadecimal number notation. 

E.g. 200 memory location are identified starting from (00)H to (C7)H 

,(C0)H to(FF)H are redundant memory locations. Using 10 address 

lines designated A9A8A7……..A2A1A0, we can directly address 210 = 

1024 memory locations. This is conventionally known as 1K memory 

locations.  

 The capacity of a memory is specified terms of the maximum 

number of words the memory can store. In general, if the memory 

has an R bit address and each word is of length m, then the memory 

has a capacity of 2R*m bits, organized as 2K words each of m bits. If 

R=10, then the memory can store 1024 words or 1K words. In most 

of the 8 bit µp the µps has 16 address lines. Therefore it can address 

directly  

 216 memory locations = 20 x 210 memory locations 

              = 64 K memory locations 

           = 65536. 

 Thus, 8-bit microprocessor provides a maximum of 216 or 64 K 

memory addresses ranging from 0000 to FFFFH.    

 


