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Abstract –This paper elaborates the AMBA bus interface 

bridge between the memory controller and other 

supporting peripheral. The work claims the integration 

with FIFO, RAM and ROM with slave interface and the 

master of AHB bus. The AHB master initiates the 

operation and generates the necessary control signal. A 

memory controller is implemented with finite state 

machine considering with all the peripheral works in 

synchronous mode. 

Despite these shortcomings of the work performed to 

study and development that followed have led the 

development of a memory controller on AMBA-AHB 

bus at a very advanced stage and next to prototyping. 

VHDL code is utilized to develop the design and it is 

synthesized in Xilinx Spartan 3 device (3s100evq100-5). 

The design claims a minor area overhead with 

improvement in speed 185.134 MHz. 
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I. INTRODUCTION 

Technological developments in the world 

industrialization have allowed the integration of 

more and more functions on the same digital 

integrated circuit. Today, several microprocessors, 

hardware accelerators, communications systems 

diverse and with even operating systems. this allows 

therefore perform all the functions necessary to 

perform complex computer processing on the same 

chip, hence the birth of the concept of systems on 

chip (System on Chip), successors of specialized 

circuits ASIC (Application Specific Integrated 

Circuit) [1]. 

The choice of the communication system, in a 

system On-chip, remains a major problem. This 

choice depends on components constituting the 

system and especially the processor used. SoCs 

design software platforms, proposed by the 

manufacturers of the FPGA circuits, proposes a 

well-defined type of communication system [2]. 

These systems are generally standard buses modeled 

in one language description of hardware like the 

VHDL. Recently, with the aim of improving quality 

and speed communication systems in new systems, 

networks On-chip (NoC: Network-On-Chip) have 

been introduced [3]. The principle of NoCs is to 

ensure parallel between the components of a system 

on chip. 

The increase in computational capacity measured in 

recent years in all device electronic is bound to 

double flush with the miniaturization of 

components, and then with the integration of 

multiple structures on the same chip. Incorporating, 

for example, on the same die (the chip of 

semiconductor material that all enclosed inside of 

the package is the real CPU chip) the 

communication devices with the external 

(coprocessors, Ethernet controller, controller USB, 

memory controller, etc.) allows at the same time to 

reduce in size and consumption but also to increase 

the overall performance of the overall system 

increasing the speed with which data can be 

transferred between the different structures 

integrated. 

As increasing numbers of companies adopting the 

AMBA system, it has rapidly emerged as the de-

facto standard for SoC interconnection and IP 

library development. AMBA enhances a reusable 

design methodology by defining a common 

backbone for SoC modules. 

In this work, the design and implementation of an 

AMBA based Memory controller is proposed. The 

AMBA based Memory controller gives an ease of 

integration for sub-frame extraction of various data 

structures in SOC. AMBA based interaction deals 

with role specific operation. It is majorly categorized 

in two dedicated feature i.e. decision (AHB 

MASTER) and response (AHB SLAVE). 

 

II. PROPOSED METHODOLOGY 

AHB compliant’s master’s top architecture is 

depicted in Figure 1.  
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Figure 1: Top architecture of AHB memory controller 

 
Figure 2: Address generator of master
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Here in the proposed method FIFO is used for data 

and control buffering. This is done with the goals of 

assigning different clock cycles (CLK) to slave and 

memory which in turn gives a fool proof 

communication and also decrease the complexity. 

Depending upon the READ and WRITE operations 

data is further communicated through RAM or 

ROM. Figure 2 shows the structural implementation 

of Address generator block. While the Figure 3 

shows the top structure of AHB master. 
 

 
 

Figure 3: Top architecture of AHB master 
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38-                  0111_0000. 

3C-                 0011_1100. 

30-                  0011-0000. 

Therefore, if the start address of the transfer is 0×34, 

then it consists of four transfers to addresses 0×34, 

0×38, 0×3C and 0×30. 

How to get:  because the size of burst is word hence 

I will add 4 to my address, at 16 byte boundary. 

 Second address: 

256_128_64_32_16_8_4_2 

𝑎𝑑𝑑𝑟𝑒𝑠𝑠:   
0     0     1      1    0   1   0 0 

 This is kept unchanged                 + 1   0 0                     

 

0      0    1     1     1 0 0 0(𝒃𝒊𝒏𝒂𝒓𝒚_𝒄𝒐𝒅𝒆) 

 

 𝒂𝒅𝒅𝒓𝒆𝒔𝒔 <= 3                   8      (𝒉𝒆𝒙_𝒄𝒐𝒅𝒆). 
  

III. SIMULATION AND RESULTS 

RTL schematic of MASTER has been shown in the 

Figure 4. Synthesis has been carried out using Xilinx 

14.5 ISE. 

 

 
 

Figure 4: RTL view of Master 

 

 
 

Figure 5: RTL view of memory controller 

 
Figure 6: Simulation result of FIFO 

 
Figure 7: Simulation result of AHB Master 

 
Figure 8: Simulation result of memory controller 

 

 
 

Figure 9: Simulation result of ROM 
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Figure 10: Simulation result of Slave and slave interface 

 

IV. CONCLUSION 

The work performed study and development that 

followed has led the development of a memory 

controller on AMBA AHB bus at a very innovative 

phase and next to prototyping. The design has been 

developed using VHDL code and synthesized using 

Xilinx Spartan 3 device (3s100evq100-5). The 

design claims a minor area overhead with 

improvement in speed 185.134 MHz 
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