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FAQ

	Q: 
	What is Gray Code and how do we write them? 


	A: 
	Gray Code is a binary sequence with the property that an ordering of 2n binary numbers such that only one bit changes from one entry to the next. Gray codes are useful in mechanical encoders since a slight change in location only affects one bit. Using a typical binary code, up to n bits could change, and slight misalignments between reading elements could cause wildly incorrect readings.

It is a number code where consecutive numbers are represented by binary patterns that differ in one bit position only.
Here you can see , for each number, there is a difference of 1 (addition or elimination of 1)

0000 =0
0001 =1
0011 =2 ,1 is added
0010 =3 , again change of 1, elimination of 1
0110 =4 ,addition of 1
0111 =5 ,again addition of 1
0101 =6 ,elimination of 1
0100 =7 ,elimination of 1
1100 =8 ,addition of 1
1101 =9 ,addition of 1

One way to construct a Gray code for n bits is to take a Gray code for n-1 bits with each code prefixed by 0 (for the first half of the code) and append the n-1 Gray code reversed with each code prefixed by 1 (for the second half). This is called a "binary-reflected Gray code". Here is an example of creating a 3-bit Gray code from a 2-bit Gray code. 00 01 11 10
A Gray code for 2 bits
000 001 011 010 the 2-bit code with "0" prefixes
10 11 01 00 the 2-bit code in reverse order
110 111 101 100 the reversed code with "1" prefixes
000 001 011 010 110 111 101 100 A Gray code for 3 bits 


	Q: 
	What is BCD and how do we write them? 


	A: 
	BCD (Binary-Coded Decimal) is a system for encoding Decimal Numbers in binary form to avoid rounding and conversion errors. In BCD coding, each digit of a decimal number is coded separately as a binary numeral. Each of the decimal digits 0 through 9 is coded in four bits, and for ease of reading, each group of four bits is separated by a space. This format, also called 8-4-2-1 after the weights of the four bit positions, uses the following codes:
0000 = 0
0001 = 1
0010 = 2
0011 = 3
0100 = 4
0101 = 5
0110 = 6
0111 = 7
1000 = 8
1001 = 9
Thus, the decimal number 12 is 0001 0010 in binary-coded decimal notation. 


	Q: 
	Where do we use Caveman Number System ? 


	A: 
	Caveman Number System was introduced in old ages as symbolic representation of decimal number system. You do not need to study it in detail, as it is also mentioned that this system is not used anywhere now a days. 


	Q: 
	Why do we use +0V and +5V instead of +0V and +1V in DLD, when it is always '0' and '1' ? 


	A: 
	In DLD, the circuits of logic gates (embedded in IC's) are operated with +5 Volts input. That is why we refer to +5 V for these logic inputs. It is considered as binary 1 when the +5V are applied to the logic gate, and binary 0 when 0 V are applied to the logic gate. 


	Q: 
	For BCD numbers that add up to an invalid BCD number or generate a carry the number 6 (0110) is added to the invalid number, why ? 


	A: 
	These binary numbers are not allowed in the BCD code: 1010, 1011, 1100, 1101, 1110, 1111 

Then, if the addition produces a carry and/or creates an invalid BCD number, an adjustment is required to correct the sum. The correction method is to add 6 to the sum in any digit position that has caused an error.The correction method is to add 6 to the sum in any digit position that has caused an error.

For example,
15 + 9 = 24

   0001 0101 = 15 
+ 0000 1001 = 9 
____________________
   0001 1110 = 1? (invalid 1110) 

   0001 1110 = 1? (invalid) 
+ 0000 0110 = 6 (adjustment) 
___________________
   0010 0100 = 24 



=========================================================

GLOSSARY

	AND Gate: 
	A basic logic gate that outputs a 1 only if both inputs are a 1 , otherwise outputs a 0. See also, NAND, NOR and OR. 


	Adder: 
	A digital circuit which forms the sum and carry of two or more numbers. 


	Analog: 
	A signal which is continuously variable and, unlike a digital signal, does not have discrete levels. (A slide rule is analog in function.) 


	Analog Computer: 
	Computer which represents numerical quantities as electrical and physical variables. Solutions to mathematical problems are accomplished by manipulating these variables. 

	Bit: 
	A single digit of a binary number. A bit is either a one represented by a voltage or a zero represented by no voltage. The number 5 represented in 4 and 8 bit binary would be 0101 and 00000101 respectively. 


	Binary: 
	The binary number system has only two digits - 0 and 1. 


	Binary Code: 
	A code in which each element may be either of two distinct values (eg the presence or absence of a pulse). 


	Binary Coded Decimal: 
	A coding system in which each decimal digit from 0 to 9 is represented by four bits. 


	BCD: 
	See 'Binary Coded Decimal'. 


	Boolean Algebra: 
	The algebra of logic named for George Boole. Similar in form to ordinary algebra, but with classes, propositions, yes/no criteria, etc for variables rather than numeric quantities. It includes the operators AND, OR, NOT, IF, EXCEPT, THEN. 

	CMOS: 
	(Complementary Metal Oxide Semiconductor) An advanced IC manufacturing process technology characterized by high integration, low cost, low power and high performance. CMOS is the preferred process for today's high density ICs. 


	Clock: 
	The device in a digital system which provides the continuous train of pulses used to synchronize the transfer of data. Sometimes referred to as "the heartbeat." 


	Combinational Logic: 
	Logic circuits whose outputs depend only on the present logic inputs. 

	Decoder: 
	A logic function that uses a binary value, or address, to select between a number of outputs and to assert the selected output by placing it in its active state. 


	Digital System: 
	A system in which information is transmitted in a series of pulses. The source is periodically sampled, analyzed, and converted or coded into numerical values and transmitted. Digital transmissions typically use the binary coding used by computers so most data is in appropriate form, but verbal and visual communication must be converted. Many satellite transmissions use digital formats because noise will not interfere with the quality of the end product, producing clear and higher-resolution imagery. 

	fan in: 
	The number of logic inputs into a logic gate. 


	fan out: 
	The number of logic inputs that can be driven by the output of a logic gate. 


	flip-flop: 
	A basic digital building block that, at its simplest, uses two gates cross-coupled so that the output of one gate serves as the input of the other. It is capable of changing from one state to another on application of a control signal, but can remain in that state after the signal is removed. It thus serves as a basic storage element. Most flip-flops contain additional features to make them more versatile. Many digital circuits, such as registers and counters, are a number of flipflops connected together. 

	Gate: 
	The control terminal of a MOSFET, or alternately a basic digital logic element, for example an AND Gate, See also, OR, NAND, NOR. 


	Gate Array: 
	An integrated circuit made up of digital logic gates that are not yet connected. Typically gate arrays are fabricated up to the metal layers and then a custom metal mask is designed for a customer and used to connect the gates into a customer specific circuit. 


	Gray code: 
	The mirror image of the binary counting code which changes one bit at a time when increasing or decreasing by one. 

	High logic: 
	In digital logic, the more positive of the two logic levels in a binary system. Normally, a high logic level is used to represent a binary 1 or true condition. 


	High: 
	A digital logic state corresponding to a binary "l." 

	IC: 
	(Integrated Circuit) A single piece of silicon on which thousands or millions of transistors are combined. ICs are the major building blocks of modern electronic systems. 


	Inverter: 
	In logic, a digital circuit which inverts the input signal, as for example, changing a 1 to a 0. This is equivalent logically to the NOT function. An inverter may also serve as a buffer amplifier. 

	Logic: 
	One of the three major classes of ICs in most digital electronic systems: microprocessors, memory, and logic. Logic is used for data manipulation and control functions that require higher speed than a microprocessor can provide 


	LED: 
	Light-Emitting Diode (component) Abbreviated LED. A semiconductor diode, generally made from gallium arsenide, that can serve as an infrared or visible light source when voltage is applied continuously or in pulses. 


	Low logic: 
	In digital logic, the more negative of the two logic levels in a binary system. In positive logic, a low-logic level is used to represent a logic 0, or a not-true, condition. 


	Low: 
	A logic state corresponding to a binary "0". Satellite imagery is displayed on a computer monitor by a combination of highs and lows. 

	Multiplexer: 
	An electronic device normally used to scan a number of input terminals and receive data from, or send data to, the same. Multiplexers are normally one of two types: 

1. The cyclic type which continually and sequentially looks at each input for a request to send or receive data. 

2. The random type which waits in a "rest" position until other circuitry notifies it of a request to receive or send data. 

	NOR gate: 
	A logic circuit which performs the OR function and then inverts the result. A NOT-OR gate. 


	NOT: 
	The logical operator having that property which if P is a statement, then the not of P (P) is true if P is false, and the not of P (P) is false if P is true. 

	OR gate: 
	A multiple-input gate circuit whose output is energized when any one or more of the inputs is in a prescribed state. Used in digital logic 

	Shift: 
	To move information serially right or left in a register(s). Information shifted out of a register may be lost, or it may be re-entered at the other end of the register. 


	Shift register: 
	A shift register is an electronic device which can contain several bits of information. Shift registers are normally used to collect variable input data and send this data out in a predetermined pattern. 


	Sign bit: 
	Computers generally indicate whether a number is positive or negative by a sign bit, which is usually located adjacent to the most significant numerical digit. Usually zero (0) is used for positive (+) and one (1) for negative (-). 


	Significant digit: 
	A digit that contributes to the preciseness of a number. The number of significant digits is counted beginning with the digit contributing the most value, called the most significant digit, and ending with the one contributing the least value, called the least significant digit. 

	Truth Table: 
	A table that defines a logic function by listing all combinations of input values, and indicating for each combination the true output values. 


LINKS

	http://courses.cs.vt.edu/~csonline/NumberSystems/Lessons/index.html:


	
	A Detalied and Complete Guide to Number Systems


	http://csciwww.etsu.edu/tarnoff/ntes2150/dig_bin/binarith.htm:


	
	Binary Arithmetic & Other Numeric Representation


	http://csg.lcs.mit.edu/~devadas/6.004/Lectures/lect2/index.htm:


	
	Logic Gates 
An advance description of Logic Gates


	http://cwx.prenhall.com/bookbind/pubbooks/floyd3:


	
	A very useful web site for Self Assessment Test on Digital Logic


	http://cwx.prenhall.com/bookbind/pubbooks/mano2/:


	
	Digital Design - Third Edition, by M. Morris Mano


	http://dragon.herts.ac.uk/course_details/1ELE0023/tuts/electut1.htm:


	
	Combinational Logic


	http://ee.tamu.edu/~bogdan/215/oh1125/index.htm:


	
	A complete web site on K-Maps desciption.


	http://kom.auc.dk/logic/gates.html:


	
	Logic Gates


	http://mechatronics.mech.nwu.edu/mechatronics/design_ref/sensors/encoders.html:


	
	A full description of Digital Encoders.


	http://users.senet.com.au/~dwsmith/boolean.htm:


	
	An Introductory but fresh look at Boolean Algebra
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