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MEMORY DEVICES
PART - A
1.  Distinguish between Boolean addition and binary addition 		(April/May 2014)
	 Boolean addition 
	Binary addition 

	It refers to a data type that has two possible values represented true or false 
	It refers to base 2 numerical notation It consists of 2 values 0’s and 1’s

	It is generally used in context to a deductive logical system known as Boolean algebra 
	The digits are combined using a place value structure to generate equivalent numerical value 

	There are 4 Boolean operators 
	It consists of addition, subtraction multiplication and division 



2. How does ROM retain information?		(Nov/Dec 2015)
A ROM chip is non-volatile storage and does not require a constant source of power to retain information stored on it.

1.Give the classification of programmable logic devices.(April/May 2015)
PROM: Programmable Read Only Memories
PLA: Programmable Logic Arrays
PAL: Programmable Array Logic
FPGA: Field Programmable Gate Array
CPLD: Complex Programmable Logic Device   
2.How the bipolar RAM cell is different from the MOSFET RAM Cell.(Nov/Dec 2015)
Enhancement mode MOSFET transistors are used to make the MOS static RAM cell.  It is also similar to TTL cell.T1and T2 form the basic cross coupled inverter.T3 and T4 act as a load resistors.
3.What is read and write operation?(April/May 2015)
Read operation is the minimum time for which an address must be held stable on the address bus in read cycle operation.
Write operation the minimum time for which an address must be held stable on the address bus in write cycle operation.
4.What is PLA? How it differs from ROM? (NOV/DEC 2016)
Programmable Logic Array which is a LSI component.In PLA both AND and OR have fuses at the inputs therefore in PLA both AND and OR gates are programmable.
Any Boolean function in SOP form can be implemented using PLA.
5.What is the basic difference between RAM and ROM?(APRIL/MAY 2016)
ROM is a device that includes both the decoder and OR gates within a single IC package.  It consists of n input lines and m output lines. Each bit combination of the input variables is called an address.
RAM Memories that consists of circuits capable of retaining their state as long as power is applied is known as static memories.These are RAM  and combinely called static RAM Memories.
6.compare static and dynamic RAM cell ?(APRIL/MAY 2017)

	Static RAM
	Dynamic RAM

	It contains less memory cells per unit area
	It contains more memory cells as compared to static RAM cell per unit area

	It has less access time hence faster memories
	It access time is greater than static RAM

	static RAM consists of number of flipflops.Each flipflop stores one bit.
	Dynamic RAM stores the data as a charge on the capacitor. It consists of MOSFET and the capacitor for each cell

	Refreshing circuitary is not required
	Refreshing circuitary is required to maintain the charge on the capacitors after every few milliseconds.

	cost is more
	cost is less


7.Compare and contrast EEPROM and flash memory?(NOV/DEC 2014)
Electrically Erasable Programmable Read Only Memory also use MOS circuitry. Data is stored as charge or no charge on an insulated layer or an insulated floating gate in the device.  The insulating layer is made very thin(<200A’). Therefore a voltage as low as 20 to 25V can be used to move charges across the thin barrier in either direction for programming or erasing. Most expensive and least dense ROMs.
8.What is FPGA device? (April/May 2014)
Field Programmable Gate Array which is the next generation in the programmable logic devices. The word field refers to the ability of the gate arrays to be programmed for a specific function by the end user. The word array indicates a series of columns and rows of gates that can be programmed by the end user.
[image: ]9.What are the different classifications of Memory?





10. Explain PROM.
PROM (Programmable Read Only Memory)
It allows user to store data or program. PROMs use the fuses with
material like nichrome and polycrystalline. The user can blow these fuses by passing
around 20 to 50 mA of current for the period 5 to 20µs.The blowing of fuses is called
programming of ROM. The PROMs are one time programmable. Once programmed,
the information is stored permanent.
11. Explain EPROM.
EPROM (Erasable Programmable Read Only Memory)
EPROM use MOS circuitry. They store 1’s and 0’s as a packet of charge in a
buried layer of the IC chip. We can erase the stored data in the EPROMs by exposing
the chip to ultraviolet light via its quartz window for 15 to 20 minutes. It is not
possible to erase selective information. The chip can be reprogrammed.
12. Explain EEPROM.
EEPROM (Electrically Erasable Programmable Read Only Memory)
EEPROM also use MOS circuitry. Data is stored as charge or no charge on an insulated layer or an insulated floating gate in the device. EEPROM allows selective erasing at the register level rather than erasing all the information since the information can be changed by using electrical signals.
13. List the types of ROM.
Programmable ROM (PROM)
Erasable ROM (EPROM)
Electrically Erasable ROM (EEROM)
14. Differentiate ROM & PLD’s.
	S.No
	ROM (Read only Memory)
	PLD’S (Programmable Logic Array)

	
	It is a device that includes both
	It is a device that includes both AND and

	1
	the decoder and the OR gates
	OR gates within a single IC package.

	
	with in a signal IC package.
	

	
	ROM does not full decoding of
	PLD’s does not provide full decoding of

	2
	the variables and does generate
	the variable and goes not generate all the

	
	all the minterms.
	minterms.



15. What are the different types of RAM?
a). NMOS RAM (Nitride Metal Oxide Semiconductor RAM)
b). CMOS RAM (Complementary Metal Oxide Semiconductor RAM)
c). Schottky TTL RAM
16. What is RAM?
RAM is Random Access Memory. It is a random access read/write memory. The data can be read or written into from any selected address in any sequence.
17. What is programmable logic array? How it differs from ROM?
In some cases the number of don’t care conditions is excessive, it is more economical to use a second type of LSI component called a PLA. A PLA is similar to a ROM in concept; however it does not provide full decoding of the variables and does not generates all the minterms as in the ROM.
18. What is field programmable logic array?
The second type of PLA is called a field programmable logic array. The user by  means of certain recommended procedures can program the FPLA.
19. Define PLA
PLA is programmable Read Only Memory. It consists of set of fixed AND gates connected to a decoder and programmable OR array.
20. Define Capacity of a memory.
It is the total number of data units that can be stored.
21. What is Read and Write operation?
The Write operation stores data into a specified address into the memory and the Read operation takes data out of a specified address in the memory.
22. Why RAMs are called as Volatile?
RAMs are called as Volatile memories because RAMs lose stored data when the power is turned OFF.
23. List the two categories of RAMs.
Static RAM (SRAM)
Dynamic RAM (DRAM).
24. Define Static RAM and dynamic RAM
Static RAM use flip flops as storage elements and therefore store data
indefinitely as long as dc power is applied.
Dynamic RAMs use capacitors as storage elements and cannot retain data very long without capacitors being recharged by a process called refreshing.

25. Define Cache memory
It is a relatively small, high-speed memory that can store the most recently used instructions or data from larger but slower main memory.
26. What are Flash memories?
They are high density read/write memories that are non-volatile, which means data can be stored indefinitely without power.
27. Define address and word:
In a ROM, each bit combination of the input variable is called on address.
Each bit combination that comes out of the output lines is called a word.
28. Differentiate volatile and non-volatile memory?
	Volatile Memory
	Non-Volatile Memory

	They  are  memory  units  which  lose
	It  retains  stored  information  when

	stored  information  when  power  is
	power is turned off.

	turned off.
	

	Eg: SRAM & DRAM
	Eg: Magnetic disc & ROM



29. Comparison between SRAM & DRAM.
	
	
	S.No
	
	Static RAM
	
	
	Dynamic RAM
	
	
	
	
	
	
	

	
	
	1.
	Static   RAM
	contains
	less
	Dynamic RAM contains more memory
	
	
	

	
	
	
	memory cells per unit area.
	
	cells as compared to static RAM per
	
	
	

	
	
	
	
	
	unit area.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	2.
	Its
	access
	time
	is less hence
	Its access time is greater than
	static
	
	
	

	
	
	
	faster memories.
	
	
	RAMs.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Static RAM consists of number
	Dynamic RAM stores the data as a
	
	
	

	
	
	3.
	of
	flip-flops.
	Each
	flip-flop
	change on the capacitor. It consists of
	
	
	

	
	
	
	stores one – bit.
	
	
	
	MOSFET and the capacitor for
	each
	
	
	

	
	
	
	
	
	
	
	cell.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	4.
	Refreshing
	Circuitry
	is
	not
	Refreshing Circuitry is required.
	
	
	
	
	
	
	

	
	
	
	required.
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	5.
	Cost is more.
	
	
	
	Cost is less.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	






30. Comparison between PROM, PAL, PLA.
	S.No
	
	PROM
	
	
	PLA
	
	
	
	PAL
	
	
	

	1
	AND
	array is
	fixed
	Both
	AND
	&
	OR
	OR array is fixed and
	

	
	and
	OR
	array  is
	arrays
	
	are
	AND
	array
	is
	

	
	programmable.
	
	programmable.
	
	programmable.
	
	

	2.
	Cheaper and simple
	Costliest &
	complex
	Cheaper and simpler.
	

	
	to use.
	
	
	than PAL & PROMs.
	
	
	
	
	

	3.
	All
	minterms
	are
	AND
	array
	can
	be
	AND
	array
	can
	be
	

	
	
	
	
	programmed to
	get
	programmed
	to
	get
	

	
	decoded.
	
	
	desired minterms.
	desired minterms.
	
	

	
	
	
	
	
	
	
	
	

	
	Only
	
	Boolean
	Any
	
	Boolean
	Any Boolean functions
	

	
	functions
	
	in
	functions
	
	in
	
	

	4.
	standard
	SOP
	form
	standard  SOP  form
	in standard SOP form
	

	
	can be implemented
	can be implemented
	can
	be  implemented
	

	
	
	
	using PROM.
	
	
	

	
	using PROM.
	
	using PROM.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	



31. Define FPGA.
A field-programmable gate array (FPGA) is an integrated circuit designed to be configured by the customer or designer after manufacturing “field-programmable". The FPGA configuration is generally specified using a hardware description language (HDL). FPGAs contain programmable logic components called "logic blocks", and a hierarchy of reconfigurable interconnects that allow the blocks to be "wired together" somewhat like a one-chip programmable breadboard.
32. What is CPLD?
CPLDs are Complex Programmable Logic Devices. They are larger versions of PLD with a centralized internal interconnect matrix used to connect the device macro cells together.
33. Define bit, byte and word
The smallest unit of binary data bit. Data are handled in a 8 bit unit called byte. Complete unit of information is called a word which consists of one or more bytes. 

PART - B
Memories are made up of registers each register in the memory is one storage location each location is identified by an adders.
Each register consists of storage elements each of which stores one of data. A storage element is called a cell.
The data stored in a memory by a process called writing and are retained from the memory by a process of reading.
[image: E:\new\DE\UNIT IV\Fig. 1.1.eps]

Block diagram of memory unit 
[image: E:\new\DE\UNIT IV\Fig. 1.2.eps]
UNIT – IV
1. Distinguish between Boolean addition and binary addition 			(Nov/Dec  2014)
	 Boolean addition 
	Binary addition 

	It refers to a data type that has two possible values represented true or false 
	It refers to base 2 numerical notation It consists of 2 values 0’s and 1’s

	It is generally used in context to a deductive logical system known as Boolean algebra 
	The digits are combined using a place value structure to generate equivalent numerical value 

	There are 4 Boolean operators 
	It consists of addition, subtraction multiplication and division 



2. Derive the state table of serial binary adder 					(April/May 2014)
Solution:- 
The two shift registers are available to store binary numbers to be added serially. The serial outputs from the registers are x and y.
S gives the sum and carry after addition is stored in the flipflop. Therefore  Q output of flipflop gives carry.
Excitation table of serial adder 
	 Present state 
	Inputs  
	 Next state 
	 Output 
	Flipflop  

	 Q
	X
	Y
	Q
	S
	J
	K

	0
	0
	0
	0
	0
	0
	X

	0
	0
	1
	0
	1
	0
	X

	0
	1
	0
	0
	1
	0
	X

	0
	1
	1
	1
	0
	1
	X

	1
	0
	0
	0
	1
	X
	1

	1
	0
	1
	1
	0
	X
	0

	1
	1
	0
	1
	0
	X
	0

	1
	1
	1
	1
	1
	X
	0



K – Map 
[image: E:\new\Question bank odd sem\DE\UNIT IV\Fig. 1.s1.eps]


[image: E:\new\Question bank odd sem\DE\UNIT IV\Fig. 1.s2.eps]

3. What is the objectives of state assignments in a asynchronous circuit? Give the hazards free 
F(A, B, C, D) = M(0, 2, 6, 7, 8, 10, 12)
The main objectives of the asynchronous circuit is to avoid the critical races.
F(A, B, C, D) = M(0, 2, 6, 7, 8, 10, 12)
F(A, B, C, D) = Σ m(1, 3, 4, 5, 9, 11, 13, 14, 15)
[image: E:\new\Question bank odd sem\DE\UNIT IV\Fig. 1.s3.eps]
3. Design and explain the 10f 8 demultiplexes 		(April/May  2015)
The single input data Din has a path to all eight outputs but the input information is directed to only one of the output lines depending on the select inputs.
[image: E:\new\Question bank odd sem\DE\UNIT IV\Fig. 1.s4.eps]
Function Table 
	 Enable 
	Select inputs 
	Outputs 

	E
	S2
	S1
	S0
	Y0
	Y1
	Y2
	Y3
	Y4
	Y5
	Y6
	Y7

	0
	X
	X
	X
	0
	0
	0
	0
	0
	0
	0
	0

	1
	0
	0
	0
	Din
	0
	0
	0
	0
	0
	0
	0

	1
	0
	0
	1
	0
	Din
	0
	0
	0
	0
	0
	0

	1
	0
	1
	0
	0
	0
	Din
	0
	0
	0
	0
	0

	1
	0
	1
	1
	0
	0
	0
	Din
	0
	0
	0
	0

	1
	1
	0
	0
	0
	0
	0
	0
	Din
	0
	0
	0

	1
	1
	0
	1
	0
	0
	0
	0
	0
	Din
	0
	0

	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	Din
	0

	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	Din



Logic diagram 
[image: E:\new\Question bank odd sem\DE\UNIT IV\Fig. 1.s5.eps]
1. Give an account for Classification of memories:-(nov/dec 2016)
[image: E:\new\DE\UNIT IV\Fig. 1.3.eps]
2. Explain in detail about RAM organis action 
RAM memory cells are orgamsed in the form of an array, in which each cell is cahadule of storing one bit of information the fig shows the row and the column organisation of a 8192 bit memory chip.
The chip has 13 address lenses. The first seven address lines are connected to the column decoder to indicate one of the 128columns.The remaining 6 address lines are connected to the roe decoder to indicate one of 64 row.
∴There are 64 × 128 = 8192, crossings. The memory has 8192 memory cells.
[image: E:\new\DE\UNIT IV\Fig. 1.4.eps]
The organisation of 16×8 memory. The organisation shows the connections of adders lines data lines and control lines. The data input and the data output of each source / write circuit are connected toa signal bi – directional data line that can be connected to the data bus of a computer.




Two control lines, R/ and  are provide in addition to address and data lines the R/(Read / Write) input specifies the required operation and the input selects a given chip in a multichip memory system.
Read and Write operation:- 
Steps to perform memory read operate are as follows:
	1. Apply the binary address of the desired word to the address lines.

	2. Activate the read input ie make R/line 
Steps to perform memory write operation are as follows 
	1. Apply the binary address of the desired word to the address lines 
	2. Apply the data lines that is to be stored in the memory to the data lines 

	3. Activate the write inputs, ie make R/line low.

2. Explain in detail about Static RAM and dynamic RAM (April/May 2016)
There are two types RAMs
· Static RAM
· Dynamic RAM 

Memories that consist of circuits capable of retaining their state as long as power is applied are known as static memories these are random access memory (RAM) and hence combinely called static RAM memories.
BIPOLAR RAM CELL
The memory cell is implemented using TTL multiple emitter bichmology. It stores bit of information 
[image: E:\new\DE\UNIT IV\Fig. 1.5.eps]
Operation:-The x and y select input select a cell from matrix 
· The Q1 and Q2 are cross coupled innerless hence one is always off while the other is ON.
· A “1” stored in the cell if Q1 is conducting and Q2 is OFF.
· A “0” is stored in the cell if Q2 is conducting and Q1 is OFF
· The state of the cell is changed to a “0” by pulsing a HIGH on the Q1 (SET) emitter 
· This turns OFF Q1. When Q1 turned OFF, Q2 is turned ON. As long as Q2 is ON, its collector is LOW and Q1 is held OFF. A can be rewritten by pulsing the Q2 (reset) emitter high.

Dynamic RAM
Dynamic RAM stores the data as a change on the capacitor 

[image: E:\new\DE\UNIT IV\Fig. 1.6.eps]

Dynamic RAM stores the data as a change on the capacitor. A dynamic RAM contains thousands of such memory cells. When COLOMN (sense) and ROW (control) lines go high, the MOSFET.
The MOSFET conducts and charges the capacitors. When the COLUMN and ROW lines go low, the MOSFET opens and the capacitor retains its charge. Is this way it stores 1 bit. Since only a single MOSFET and a capacitor are needed, the dynamics RAM contains more memory cells as compared to static RAM/ Wite area.
· The disadvantage of dynamic RAM is that it needs refreshing of charge on the capacitor after energy few milliseconds 
· In this type of cell the transistor acts as a switch 
· 
The circuit consists of these tri state buffers output buffer/ output buffer/ refresh buffer. Input and output buffers are enabled and disabled by controlling  line.

When line is LOW, input buffer is disabled and output buffer is enabled.
Write operation:- 

To enabled write operation line is made LOW which enables input buffer and disables output buffers. To write a 1 into the cell, the D/N line is HIGH and the transistor is turned ON by a HIGH on the ROW line.
When 0 is to be stored a LOW is applied to the DIN line the capacitor remains unchanged or if it is storing a 1, it discharge.
When the ROW line is made LOW, the transistor turns off and disconnects the capacitor from the data line thus storing the either 1 or 0 on the capacitor.
[image: E:\new\DE\UNIT IV\Fig. 1.7.eps]
Read operation 

To read from the cell, the line is made HIGH, which enables output buffer and discuss input buffer. Then ROW line is made HIGH. It turns transistor ON and connects the capacitor to the Don line through output buffer.
[image: E:\new\DE\UNIT IV\Fig. 1.8.eps]
Refresh operation

To enable refresh operation line ROW line and REFRESH line are made HIGH 
[image: E:\new\DE\UNIT IV\Fig. 1.9.eps]
3. Comparison between static & Dynamic RAM (April/May 2017)
	Static RAM
	Dynamic RAM

	1. Static RAM contains less memory cell/ unit area  
	Dynamic RAM contains more memory cells as compared to static RAM/unit area 

	2. It less access time hence faster memories 
	Its access time is grater than static RAMs cost is less 

	3. Cost is more 
	Cost is less 

	4. Refreshing circutary is not required 
	Refreshing cicutary is required to maintain the charge on the capacitor after energy few millisecond design complicated extra cicutary is for refreshing 



4. Explain the concept of Memory Decoding (Nov/Dec 2014)
A memory decoding circuit to requires to select the memory word specified by the input address 
· There are 16 words of 8 bits each 
· A memory either 16 words needs four Address lines 
· The four address inputs go through a 4×16 decoder to select one of the sixteen words.
· The decoder is enabled with a memory enabled input 
· When the memory enabled is 0, all outputs of the decoder are 0 and none of the memory words are selected.
· With the memory select at 1 one of the sixteen words is selected, diclated by the value is the four address lines.
· During write operation the data available in the input lines are transferred into the light memory cells of the transferred into the eight memory cells of the selected word.
· The memory cells that are not selected are disabled and their precious binary values remains unchanged.


[image: E:\new\DE\UNIT IV\Fig. 1.10.eps]


 (
Programmable switch matrix
PLD
PLD
PLD
PLD
PLD
PLD
PLD
PLD
I/O block 
I/O block 
)







5. Write the short notes on FPGA  array(Field Programming Gate Array)(April/May 2014)
The FPGAs provide the next generation in the programmable logic devices.
The word filed refers to the ability of the gate always to be programmed 
The array is used to indicate a series of columns and rows of gates that can be programmed by the end user.
The programmable logic blocks of FPGA are called configurable logic blocks (CLBs). The FPGA architecture consists of three type of configurable elements 
· Pesinets of Input/ output blocks (IOBs) 
· A core array of configurable blocks (CLBs)
· Resources for interconnection 
IOBs provide programmable interface b/w the internal away of logic blocks (CLBs)
CLBs perform user defined logic functions
Interconnect resources carry signals among the block 
FPGA devices are customized by loading configuration data into internal memory cells.
Architecture of FPGA
[image: E:\new\DE\UNIT IV\Fig. 1.11.eps]
CPLD – Complex Programmable Logic Devices 
A collection of PLDs to be connected to each other through a programmable switch matrix 
Input / output block provide connections to Ic pins.
Each I/O pins is devices by a three state buffer and can be programmed to act as input or output 
Switch matrix receivers input from I/O block and directs it to individual macrocells selected outputs from macrocells are sent to the outputs as needed 
Each PLD typically contains from 8 to 16 macrocells
Programmable Logic Devices (PLDs)
Three approaches for the design of digital circuits 
	1. Fixed function Ic
	2. Application specific Integrated circuits (ASIC)
	3. Programmable logic devices (PLD)
Comparison b/w these three design approaches:- 
	Comparison parameter 
	fixed function Ic approach 
	ASIC approach 
	PLD approach 

	1. Development cost 
	Low 
	High 
	Low 

	2. Space Required 
	Large 
	Minimum 
	Less 

	3. Power required 
	Large 
	Less
	Less

	4. Reliability 
	Less compared to other two approaches 
	Highest 
	High 

	5. Circuit testing 
	Easy 
	Specified testing methods are required which may increase cost and effort 
	Easy 

	6. Design flexibility 
	Less
	No 
	More 

	7. Modification in design 
	Possible with change in circuit and / or with change in components 
	No 
	May be possible without an circuit (or) component change but only reconfiguration the devices.

	8. Design security 
	Lack of security (ie) circuit can easily be copied by others 
	High 
	High 

	9. Design 
	Less 
	More 
	Less 



According to architecture complexity and flexibility in programming PLD are classified as:- 
	PROM	: Programmable Read only memories 
	PLA	: Programmable Logic arrays 
	PAL	: Programmable Array logic
	FPGA	: Field Programmable gate arrays 
	CPLDs	: Complex programmable logic Devices 
6. Explain in detail about Programmable Read only memory (PROM)(Nov/Dec 2015)
A PROM is a device that includes both the decoder and the OR gates within a single IC package. It consists of n input lines and m output lines. Each bit combination of the input variable is called as an address. Each bit combination that comes out of the output lines is called a word.
 (
n
 inputs
m
 outputs 
ROM
)












The number of bits per word is equals to the number of output lines, m. the address specified in binary number denotes one of the minterms of n variables. The number of distinct address possible with n input by a unique address, and since there are 2n input variable is n. An output word can be selected by a unique address and since there are 2n distinct addresses in PROM, there are available on the output lines at any given time depends on the address value applied to the input lines.
Consider 64×4 PROM:- 
[image: E:\new\DE\UNIT IV\Fig. 1.12.eps]
The PROM consists of 64 words of 4 bits each. The means that there are four lines and particular word from 64 words presently available on the output lines is determined from the six input lines. There are only six inputs in a 64 × 4 PROM because 26 = 64 an with six variables we can specify 64 address (or) minterms. PROM is a two level implementation in sum of minterms form.
[image: E:\new\DE\UNIT IV\Fig. 1.13.eps]
4×2 PROM using AND – OR gates 
[image: E:\new\DE\UNIT IV\Fig. 1.14.eps]
7. Combinational logic Implementation using PROM
Implement the following Boolean functions using PROM 

	
[image: E:\new\DE\UNIT IV\Fig. 1.15.eps]
8. Design a combinational using a PROM the circuit accept 3 bit binary number and generates its equivalents excess code 



	Inputs  
	Outputs

	A2
	A1
	A0
	B3
	B2
	B1
	B0

	0
0
0
0
1
1
1
1
	0
0
1
1
0
0
1
1
	0
1
0
1
0
1
0
1
	0
0
0
0
0
1
1
1
	0
1
1
1
1
0
0
0
	1
0
0
1
1
0
0
1
	1
0
1
0
1
0
1
0




[image: E:\new\DE\UNIT IV\Fig. 1.16.eps]

[image: E:\new\DE\UNIT IV\Fig. 1.17.eps]

9. Explain in detail about Programmable logic Array (PLA)(april/may 2016)
(Both AND and OR gates are programmable array)
[image: E:\new\DE\UNIT IV\Fig. 1.18.eps]

PLA consist of n inputs, output buffer with in outputs, m product terms m sum terms input and output buffer. The product terms consist a group of m AND gates and the sum terms constitute a group of m OR gates called OR matrix.
A combinational circuit is defined by the functions;- 

 Implement the circuit with a PLA having 3 inputs, 3 product terms and two outputs.

	 A
	B
	C
	F1
	F2

	0
0
0
0
1
1
1
1
	0
0
1
1
0
0
1
1
	0
1
0
1
0
1
0
1
	0
0
0
1
0
1
0
1
	0
0
0
0
1
1
0
1



K map:-

[image: E:\new\DE\UNIT IV\Fig. 1.19.eps]



	 Product terms 
	Inputs 
	Outputs 
	 

	
	 A
	B
	C
	F1
	F2
	

	AC    1
	1
	-
	1
	1
	1
	

	BC    2
	-
	1
	1
	1
	-
	

	
  3 
	1
	0
	-
	-
	1
	

	 
	T
	T
	T/C




(Compare all & find which combination has minimum common number of terms if it is complex then connect NOT gate at the output)
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10.  Implement the following function using PLA:-(Nov/Dec 2016)



[image: E:\new\DE\UNIT IV\Fig. 1.21.eps]



`
	Product term
	Inputs 
	Outputs
	 

	
	X
	Y
	Z
	A
	B
	 C
	 

	1
	0
	0
	1
	1
	-
	-
	
 

	2
	1
	-
	0`
	1
	-
	-
	
 

	3
	-
	1
	0
	1
	-
	1
	
 

	4
	0
	0
	-
	-
	1
	-
	
 

	5
	1
	1
	-
	-
	1
	-
	XY

	 
	 
	 
	 
	 
	T  TT
	T/C



Draw logic Diagram 
11.Design a BCD to Excess 3 code converter and implement using suitable PLA.(Nov/Dec 2014)
	 Decimal 
	BCD code 
	Excess 3 code 

	
	B3
	B2
	B1
	B0
	E3
	E2
	E1
	E0

	0
	0
	0
	0
	0
	0
	0
	1
	1

	1
	0
	0
	0
	1
	0
	1
	0
	0

	2
	0
	0
	1
	0
	0
	1
	0
	1

	3
	0
	0
	1
	1
	0
	1
	1
	0

	4
	0
	1
	0
	0
	0
	1
	1
	1

	5
	0
	1
	0
	1
	1
	0
	0
	0

	6
	0
	1
	1
	0
	1
	0
	0
	1

	7
	0
	1
	1
	1
	1
	0
	1
	0

	8
	1
	0
	0
	0
	1
	0
	1
	1

	9
	1
	0
	0
	1
	1
	1
	0
	0
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	 Product terms 
	Inputs
	Outputs
	 

	
	B3
	B2
	B1
	B0
	E3
	E2
	E1
	E0
	

	1
	1
	-
	-
	-
	1
	-
	-
	-
	B3

	2
	-
	1
	-
	1
	1
	-
	-
	-
	B2 B0 

	3
	-
	1
	1
	-
	1
	-
	-
	-
	B2 B1

	4
	-
	1
	0
	0
	-
	1
	-
	-
	
 

	5
	-
	0
	-
	1
	-
	1
	-
	-
	
 

	6
	-
	0
	1
	-
	-
	1
	-
	-
	
 

	7
	-
	-
	0
	0
	-
	-
	1
	1
	
 

	8
	-
	-
	1
	1
	-
	-
	1
	-
	
 

	9
	-
	-
	1
	0
	-
	-
	-
	1
	
 

	 
	T  TT
	T/C




Draw the logic diagram
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	 Product terms 
	Inputs 
	Outputs
	 

	
	A
	B
	C
	F1
	F2
	

	
 
	1
	 
	-
	1
	-
	

	A C
	1
	-
	1
	1
	1
	

	B C
	-
	1
	1
	-
	1
	

	
 
	0
	1
	0
	1
	-
	

	 
	T  T
	T/C



12. Implement the following Boolean function using PLA 
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	 Product terms 
	Inputs 
	Outputs 
	 

	
	A
	B
	C
	F1
	F2
	F3
	

	A B
	1
	1
	-
	1
	1
	-
	

	A C
	1
	-
	1
	1
	1
	1
	

	B C
	-
	1
	1
	1
	-
	1
	

	A’ B’ C’
	0
	0
	0
	-
	1
	-
	

	 
	 
	 
	 
	 
	 
	T  TT
	T/C



13. Write short notes on Programmable Array Logic (nov/dec 2015)(april/may 2017)
The PAL is a programmable logic device with a fixed OR array and a programmable AND array. Because only the AND gates are programmable the PAL is easier to program than but is not as flexible as the PLA.
1. Implement the following Boolean function using PAL 

	
[image: E:\new\DE\UNIT IV\Untitled-12.eps]



	Product term  
	AND inputs 
	Outputs

	
	A
	B
	C
	D
	W
	

	1
2
3
	 0
0
1
	 0
1
-
	-
1
0
	0
-
-
	-
-
-
	
 

	4
5
6
	-
-
-
	-
1
-
	-
1
-
	-
0
-
	1
-
-
	
 

	7
8
9
	0
-
1
	0
0
-
	1
1
0
	-
0
-
	-
-
-
	
 

	10
11
12
	0
-
-
	0
0
1
	-
0
-
	1
1
0
	-
-
-
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14.Implement the following function using PAL (Nov/Dec 2013)
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	Product terms  
	AND inputs 
	Output 

	
	A
	B
	C
	D
	W
	

	1
2
3
	1
0
- 
	1
0
- 
	0
1
-
	-
0
-
	-
-
-
	
 

	4
5
6
	1
-
-
	-
1
-
	-
1
-
	-
1
-
	-
-
-
	
 

	7
8
9
	0
-
-
	1
0
-
	-
-
-
	-
0
-
	-
-
1
	
 

	10
11
12
	-
1
0
	-
-
0
	-
0
0
	-
0
1
	1
-
-
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15. Compare PROM, PAL &PLA(april /may 2016)
	PROM
	PLA
	PAL

	1. AND array is fixed and OR array is programmable  
	Both AND and OR arrays are programmable 
	OR array is fixed and AND array is programmable 

	2. Cheaper and simple to use 
	Costliest and complex than PAL and PROM’s 
	Cheaper and simpler 

	3. All minterms are decoded 
	AND array can be programmed to get desired minterms
	AND array can be program to get desired minterms

	4. Only Boolean functions in standard sop form can be implemented using PROM
	 Any Boolean functions in sop fom can be implemented using PLA 
	Any Boolean function sop for can be implemented using PLA




16. State the condition for B = I2 in th Boolean expression  what is the combinational logic circuit realised by the above Boolean expression?
Ans:-To satisfy the condition B = I2  

	
S0 = 1 & S1 = 0
The combinational logic circuit realised by the above Boolean expression is 4:1 multiplier with I0, I1, I2 and I3 are the four inputs, B is the output and S0 and S1 are the selection lines.
17. Design a full adder using only NAND gates 

	
Using NAND NAND logic 



[image: E:\new\DE\UNIT IV\Untitled-8.eps]


An 8×1 multiplier has A,B and C connected to selection inputs S2, S1 and S0 respectively. The data inputs D0 through D7 are D1 = D2 = D7 = 0, D3 = I3 = 1D0 = D4 = D and D6 =  . determine Boolean expression.
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18. Realise the functions given using  PLA with  6 inputs, 4 outputs and 10 And gates 
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PROM:- 
[image: E:\new\DE\UNIT IV\Fig. 1.7.eps]
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19. Design a combinational circuit using a ROM. The circuit accepts a 3 bit number and generates an output binary number equal to the square of the input number (april/may 2017)

	Inputs				outputs 					  decimal 
A2	A1	A0	dc	B5	B4	B3	B2	B1	B0	equivalent
0	0	0	0	0	0	0	0	0	  0	       0		
0	0	1	1	0	0	0	0	0	1	       1
0	1	0	2	0	0	0	1	0	  0	       4
0	1	1	3	0	0	1	0	0	  1	        9
1	0	0	4	0	1	0	0	0	  0	       16
1	0	1	5	0	1	1	0	0	  1	        25
1	1	0	6	1	0	0	1	0	  0	        36
1	1	1	7	1	1	0	0	0	  1	        49
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