In the name of Allah

University of Tehran

Electrical and Computer Engineering Department

BCD and 1's Complement adders

Computer Architecture – fall 2003

Kamyar Rafati 810180157

k.rafati@ece.ut.ac.ir
Naeem Esfahani 810180158

naeem@ece.ut.ac.ir
Abstract: In this report we describe our efforts in designing 1's complement and BCD adder. The first problem is designing a 8-bit 1's complement adder and subtractor. The second problem is designing a two digit BCD adder and subtractor by hiring full adders.

Introduction: From the ancient times computing was one of human's concerns. The early man used his hand for computing and one of the important issues in computing is representation of numbers. In computer world we have the same problem. We use binary system for representation of numbers. The problem arises when we try to hold negative numbers. It brings a lot of systems for holding and dealing with this numbers. Another concept in holding numbers is to hold numbers that are more familiar to our usual numbers and the result is the creation of BCD numbers with their own computations and problems. BCD numbers are using as commercial numbers because they can be stored easily with a little coding and they simplify lots of our problems.
1. One of the number systems is 1's complement. Negative numbers are shown by complementing their bits from 1 to 0 and vice versa. This system has its own strengths and weaknesses. One of its weaknesses is having two zero presentation and another is need for two level adding. The adding mechanism is done by simply adding two numbers and adding the carry bit if there is. The 1's complement system is evolved into 2's complement system that is more usable and more powerful. Our adder has another capability, showing overflow state by comparing sign bit of two inputs with output. We need to complement our second numbers bit in the subtraction so we use logical not (xor) to implement out 1's complement adder/subtractor.
[image: image1.png]0000000

1's Complement 8 bit binary adder




2. BCD numbers are another representation of numbers in computers. They hold digits in binary format i.e. we have 4 bit for each digit. In BCD arithmetic we use binary arithmetic. After adding two BCD numbers we must correct its result when we add two 4 bit numbers the result can be bigger than 9 and the BCD format is disturbed so we must correct it . This job is done by adding 6 to the result. In BCD subtraction we use 9's complement system and convert the negative number into this format and then add two numbers. We have same logic for each digit with a little difference. We connect the carry-out of the previous bit to carry-in of next stage and for the first stage we connect the carry-in of the whole adder to it. In or design we have three levels. First of all is making 9's complement. If or adder must subtract two numbers, we must convert the second number into 9's complement representation so we can subtract them simply by adding them. We do it by subtracting the first digit from 10 and next digits from 9. The first digit might be 0 and in the first digit of the 9's complemented number we'll have 10 but it's not important because it'll covered by adding and correction level. If we are must add we give the second level the second number itself. The second level is adding. We use binary adder for this purpose and add the first number with the output of the first stage. The carry-out is calculated by glue logic because our maximum number in BCD is 9 but with 4 bit we can have 15 with no carry. And there is the same problem for the result and it'll dealt with by the third level which is named correction. In the third level we add 6 with or result.
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