
Laboratory Exercise 8
Memory Blocks

In computer systems it is necessary to provide a substantial amount of memory. If a system is implemented
using FPGA technology it is possible to provide some amount of memory by using the memory resources that
exist in the FPGA device. In this exercise we will examine the general issues involved in implementing such
memory.

A diagram of the random access memory (RAM) module that we will implement is shown in Figure 1a. It contains
32 four-bit words (rows), which are accessed using a five-bit address port, a four-bit data port, and a write control
input.

The Cyclone series of FPGAs that are included on the DE0-CV, DE1-SoC, and DE2-115 boards provide dedicated
memory resources. The Cyclone V FPGA on the DE0-CV and DE1-SoC boards contain dedicated memory
resources called M10K blocks, and the Cyclone IV on the DE2-115 contain dedicated memory resources called
M9K blocks. Each M10K block contains 10240 memory bits, and each M9K block contains 9216 memory bits.
Both M10K and M9k blocks can be configured to implement memories of various sizes. A common term used
to specify the size of a memory is its aspect ratio, which gives the depth in words and the width in bits (depth
x width). The aspect ratios common to both blocks are 8K x 1 and 2K x 4. We will utilize the 2K x 4 mode in
this exercise, using only the first 32 words in the memory. We should also mention that M10K and M9K blocks
support many other modes of operation, but we will not discuss them here.
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Figure 1: A 32 x 4 RAM module.
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