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The main memory is an essential component of almost all computer systems. Programs and 
data are stored in the main memory.  
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After completing this module, you should be able to: 

• Understand RAM operations; 
• Model RAM modules in VHDL. 
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• Basic VHDL knowledge 
• Basic knowledge about HDL synthesis  
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• Level: 2 
• Duration: 30 minutes 
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• VHDL template for the memory block 
• Memory contents package: micro_ram_pk.vhd 
• Testbench to verify you code 



The Microelectronics Training Center 

 

For Academic Use Only 
 

Lab4Mod3aV1.1_E.doc www.mtc-online.be 3/4 

 � �� # % �

 
The main memory in Micro6 holds both the program and data. It has two separate ports for 
reading and writing instead of a single bidirectional port. However, both reading and writing 
operations use the same address port.  
 
Selection of which operation a synchronous memory performs is accomplished by either one of 
the following methods: 

1. Valid Memory Address (VMA) line + Read/Write (Rd/Wr) line 
The memory observes the Rd/Wr line only when the VMA line is active and performs the 
corresponding operation. 

2. Read (Rd) line + Write (Wr) line 
One of the two lines has to be asserted to perform a memory operation. If both lines are 
inactive, this resembles the case when VMA is inactive in the above method. If both lines 
are asserted, then the line with the higher priority is observed and its associated 
operation is performed.  
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Using the template provided in the file memory.vhd, design the memory unit, you are going to 
use as the internal memory of the microprocessor. The word width is the same as the data width 
of the microprocessor. In this way, an instruction or a data word can be read or written in a single 
memory cycle.  
 
The addressable space is determined by the width of the address bus; 12 bits in our design. This 
gives a memory size of 4K words. 
 
The memory contents should be implemented as a variable since this makes the simulation 
much more efficient and faster.  
 

• Use the data type memContents_t for the memory contents.  
• Separate read (rd) and write (wr) lines. When both are asserted simultaneously, the 

memory performs a write operation.  
• The memory asserts the signal (Ready) after each successful operation. The (Ready) 

remains asserted until the next operation request. 
• The memory contents are initialized by the constant (RAM_CONTENTS) declared in the 

package micro_ram_pk. Don’t forget to “use” it in your design. 
 

 
In the next figure you see an example of how data can be written or read.  
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Use the tb_memory.vhd to verify your design. 
 
 < �= > �? � >@ A � @ A� BC � DC E �

 
The memory contents package micro_ram_pk declares one constant, RAM_CONTENTS, 
defining the initial memory contents.  


