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THEORETICAL BACKGROUND: 

 

In this section, we are going to talk about subtractor, and then we will talk about BCD adder, 

this will be a short lab due to some personal things     . 

Subtractor: 
 

Understand the subtractor is just as easy as understanding simple the adding a number to a 

negative number is just subtracting number from a number, so a subtractor is just an adder 

but with an added logic to get the two’s complement of the second input. 

The logic for getting the tow’s complement is just an inverter for each bit in the second input, 

but we need to put the first carry in as 1 to get the two’s complement out of the one’s 

complement. 

 

Figure 1: Subtractor. 

But if we just need to create a subtractor this is a good design, but it’s more useful to create 

a simple design that works as adder and subtractor, we achieve this by adding a control bit 

(0 for adding, 1 for subtracting), and we used an XOR gate instead of the inverter, so if the 

control bit is 0 the input will not change, and if the control bit is 1 the XOR gate will work as an 

inverter. 

 

Figure 2: Binary Adder-Subtractor 



BCD-Adder: 
 

The BCD adder is a binary coded decimal adder, and you should know that a BCD digit is 

just a 4 bit binary value but it’s just the values from 0 to 9, so the maximum binary number is 

just 1001, now if you added two BCD numbers the result should also be from 0 to 9, but if it’s 

more than this, you just need to add 6 to that value (8+7 = 15, 15 > 9, 15 + 6 = 21 = 0x15), so 

by adding 6 we can get the decimal digit as BCD again. 

 

 

Figure 3: BCD Adder. [1] 

 

As you notice, this is just two 4-bit adders, but the logic between detects if the output of the 

first adder above 9, the output carry will be 1, so the second input of the second adder is just 

the binary value (0110) which is 6. 

 



LAB TASKS 

 

Task #1: Design a BCD adder (20 min, 5 min) 
 

Using Logisim, you should design a BCD adder, you should use a full-adder, but just a one-bit 

full-adder (don’t use a bus in Logisim). 

 

Task #2: Use the HEX display in Logisim (15 min, 5min) 
 

Return to your task 1 design, you can use the splitter to convert the four bits to one 4-bit bus 

wire, so you can connect that bus to a HEX digits display in Logisim, so you need to connect 

the output of your BCD adder to the HEX display, and the carry to another HEX display. 

 

Figure 4: Task 2 HEX Display and Splitter. 

 

Note: You can find the splitter under wiring, and the HEX display under Input/Output, in the 

Logisim side tree. 

 

 

 

 

 

END OF THE LAB 


