
AHB5 Protocol 

Introduction: 

AMBA AHB is a bus interface suitable for high-performance synthesizable designs. It defines the 

interface between components, such as masters, interconnects, and slaves. 

AMBA AHB implements the features required for high-performance, high clock frequency 

systems including: 

● Burst transfers. 

● Single clock-edge operation. 

● Non-tristate implementation. 

● Wide data bus configurations, 64, 128, 256, 512, and 1024 bits. 

AHB also supports multi-master designs by the use of an interconnect component that provides 

arbitration and routing signals from different masters to the appropriate slaves. 

Figure 1-1 shows a single master AHB system design with the AHB master and three AHB 

slaves. 

The bus interconnect logic consists of one address decoder and a slave-to-master multiplexor. 

The decoder monitors the address from the master so that the appropriate slave is selected and 

the multiplexor routes the corresponding slave output data back to the master. 

AHB Block Diagram: 
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Master interface: 

 

Slave interface: 

● The slave signals back to the master 

● The completion or extension of the bus transfer. 

● The success or failure of the bus transfer. 

 

 

 

 

 



Interconnect: 

An interconnect component provides the connection between masters and slaves in a system. 

A single master system only requires the use of a Decoder and Multiplexor, as described in the 

following sections. 

A multi-master system requires the use of an interconnect that provides arbitration and the 

routing of signals from different masters to the appropriate slaves. This routing is required for 

address, control, and write data signaling. 

Further details of the different approaches used for multi-master systems, such as single layer or 

multi-layer interconnects, are not provided within this specification. 

Decoder and Multiplexer: 

Decoder 

This component decodes the address of each transfer and provides a select signal for the slave 

that is involved in the transfer. It also provides a control signal to the multiplexor. 

Multiplexer 

A slave-to-master multiplexor is required to multiplex the read data bus and response signals 

from the slaves to the master. The decoder provides control for the multiplexer. 

Operation: 

The master starts a transfer by driving the address and control signals. These signals provide 

information about the address, direction, width of the transfer, and indicate if the transfer forms 

part of a burst. Transfers can be: 

● Single. 

● Incrementing bursts that do not wrap at address boundaries. 

● Wrapping bursts that wrap at particular address boundaries. 

The write data bus moves data from the master to a slave, and the read data bus moves data 

from a slave to the master. 

Every transfer consists of: 

● Address phase One address and control cycle. 

● Data phase One or more cycles for the data. 

HREADY and HRESP: 

A slave can request that the master extends the data phase by using HREADY. 

This signal, when LOW, causes wait states to be inserted into the transfer and enables the slave 

to have extra time to provide or sample data. The slave uses HRESP to indicate the success or 

failure of a transfer. 



Signals in AHB5 Protocol: 

 



Basic Transfers: 

A transfer consists of two phases: 

● Address Lasts for a single HCLK cycle unless its extended by the previous bus transfer. 

● Data Might require several HCLK cycles. Use the HREADY signal to control the number 

of clock cycles required to complete the transfer. 

HWRITE controls the direction of data transfer to or from the master. Therefore, when: 

● HWRITE is HIGH, it indicates a write transfer and the master broadcasts data on the 

write data bus, HWDATA[31:0] 

● HWRITE is LOW, a read transfer is performed and the slave must generate the data on 

the read data bus, HRDATA[31:0]. 

 

 

 

 

 

 



Transfer Types: 

 

Transfer Size: 

 



Burst Operation: 

 

Protection Control: 

 

 

 

 

 



Memory Types: 

 

Slave Transfer Responses: 

 

 

 

 

 

 



Narrow slave on a wide bus: 

 

Wide slave on a narrow bus: 

 

Reset Signal: 

The reset signal, HRESETn, is the only active LOW signal in the protocol and is the primary reset 

for all bus elements. The reset can be asserted asynchronously, but is deasserted synchronously 

after the rising edge of HCLK. 

During reset all masters must ensure the address and control signals are at valid levels and that 

HTRANS[1:0] indicates IDLE. 

During reset all slaves must ensure that HREADYOUT is HIGH. 

 


