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Abstract: The Advanced Microcontroller Bus Architecture (AMBA) is used as the on-chip bus in system-on-

chip (SoC) designs. APB is low bandwidth and low performance bus used to affix the peripherals like UART, 

Keypad, Timer and other segment equipment’s to the bus architecture. The aim of this paper is to design and 

implement AMBA APB (Advanced Microcontroller Bus Architecture - Advanced Peripheral Bus) Bridge with 

efficient deployment of system resources. Clock is a major concern in designing of any digital sequential system. 

Clock skew is introduced when the difference is generated between the arrival times of clock signal. One of the 

approaches to minimize clock skew is ripple counter. The three bit down ripple counter approach used. APB 

Bridge with clock skew minimization technique is implemented in the paper using Verilog HDL. For the 

simulation purpose, Vivado Design Suite ISim has been used. For the synthesization purpose and design 

utilization summary Vivado Integrated Design Environment (IDE) 
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I. Introduction 

Integrated circuits have embark the era of System-on-a-Chip (SoC), which refers to integrating all 

peripherals of a computer or other electronic system into a single chip. The advanced microcontroller bus 

architecture (AMBA) is used as the on-chip bus in system-on-chip (SOC) designs. Since the inception of 

AMBA has astray for furthermore microcontroller peripherals, and is now extensively used on a range of ASIC 

and SOC components including applications mainframes used in latest portable mobile devices like smart 

phones. The AMBA protocol is an open standard, on-chip interconnect specification for the concurrence and 

management of functional blocks in a system-on-chip (SoC).It facilitates right-first-time development of multi 

processor designs with large number of controllers and peripherals. An AMBA-based microcontroller roughly 

endure of a high-effort system backbone bus (AMBA AHB or AMBA ASB), able to maintain the extrinsic 

memory bandwidth, on which the CPU, on-chip memory and other Direct Memory Access (DMA) peripherals 

reside. This bus provides a high-bandwidth interface between the elements that are involved in the majority of 

transfers. Also located on the high performance bus is a bridge to the lower bandwidth APB, where most of the 

peripheral devices in the system are located. 

 
 

 
Figure 1 A Typical AMBA System. 

 
 

II. Amba Apb Bridge 
The APB is part of the AMBA protocol family. It provides a low-cost interface that is optimized for 

minimal power consumption and reduced interface complexity. The APB interfaces to any peripherals that are 

low-bandwidth and do not require the high performance of a pipelined bus interface. The APB has un-pipelined 

protocol. All signal transitions are only related to the rising edge of the clock to enable the integration of APB 

peripherals easily into any design flow. 
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 2.1 CLOCK SKEW: Clock is a signal used for synchronization when the data passes through the storage 

elements like flip-flops and latches. But, unnecessary switching activities of clocks may cause a huge amount of 

power dissipation around 15% to 50%. Clock skew is introduced when the difference is generated between the 

arrival times of clock Signal. Differences in clock signal arrival times across the chip are called clock skew. It is 

a basic design standard that timing must satisfy register setup and hold-time requirements. Clocking 

sequentially-adjacent registers on the same edge of a high-skew clock can potentially cause timing violations or 

even functional failures. There are various techniques which can be used to minimize the clock skew. In this 

paper three bit ripple counter approach is used to minimize the clock skew. An asynchronous ripple counter the 

output from the past stage is given as the clock for the preceding stage so that output ripples beyond each stage 

to reach the actual count. 

 

 
Figure 2 Three Bit Ripple Counter 

 

III. Simulation Results 
The APB Bridge is designed using FIFO and ripple counter with clock skew minimisation 

technique.The APB bridge has been designed, simulated synthesized by Xilinx Vivado tools and 8-bit APB 

bridge is implemented on Zynq Board. The timing simulations and implementation are shown in figure 3, 

4,5,6,7. 

 

 
Figure 3 Simulation Result of Reset Controller 
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Figure 8: Implementation Of 8bit APB Bridge when PSEL0 is high. 

 

IV. Conclusion 

The implementation of AMBA APB Bridge with efficient deployment of system resources which can 

provide low bandwidth between AMBA high speed ASB and low speed APB buses and APB multi slave 

interface is designed. It defines both bus specification and a technology independent methodology for designing, 

implementing and testing customized high-integration embedded interfaces. The objective of the paper is 

achieved when bridge is designed with three bit ripple counter for minimizing the clock skew. In this Design the 

Xilinx VIVADO IDE Tool is used for synthesis and simulation and verified the APB Bridge with one master 

and two slaves. This design supports APB protocol 32 or 64 bit data width.  
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