
1

Introduction to AMBA APB

Ando Ki, Ph.D.

(adki@future-ds.com)

2013 – 2017

Copyright © 2013-2017 by Ando Ki Introduction to AMBA APB  ( 2 )

AMBA APB bus

AHB: Advanced High-performance bus

ASB: Advanced System Bus

APB: Advanced Peripheral Bus

FRC: Free-running counter

AHB Example AMBA SYstem Technical Reference Manual, DDI0170A, ARM, 1999
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APB

Low-power extension to the system bus 
(AHB/ASB)

Minimal power consumption 

Reduced interface complexity.

Local secondary bus that is encapsulated as a 
single AXI/AHB slave device

Features

Low bandwidth

Unpipelined bus interface.
address and control valid throughout the access 
unpipelined

All signal transitions are only related to the rising 
edge of the clock  synchronous
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AMBA APB bus versions

AMBA 4 APB AMBA 3 APB AMBA 2 APB

an extension of AMBA 3 APB

transaction protection 

(normal/privileged, secure/non-

secure, data/instruction)

Sparse data transfer (partial 

access)

an extension of AMBA 2 APB

wait state supported

error response supported

low power 

latched address and control 

simple interface 

suitable for many peripherals
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AMBA 2.0 APB signals
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AMBA 2.0 APB timing

Read case

Write case

It is simple.

There is no way to delay or wait.

There is no way to specify part of data.

There is no way to notify any status from 

slave, i.e., all transaction should be 

completed successfully.
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AMBA 3.0 APB 1.0 signals

• A ready signal, PREADY, to extend 

an APB transfer.

• An error signal, PSLVERR, to indicate 

the failure of a transfer.

PREADY

PSLVERR
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AMBA 3.0 APB 1.0 timing

Write without wait

Read without wait

Write with wait

Read with wait
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AMBA 3.0 APB 1.0 timing

Write with error Read with error
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AMBA 4.0 APB 2.0 signals

• Protection signals, PPROT[2:0], to 

provide protection against illegal 

transactions

• Strobe signals, PSTRB[x:0], enable 

sparse data transfer on the write data 

bus. Each write strobe signal 

corresponds to one byte of the write 

data bus. When asserted HIGH, a 

write strobe indicates that the 

corresponding byte lane of the write 

data bus contains valid information.

PREADY

PSLVERR

PSTRB[..]

PPROT[..]
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AMBA 4.0 APB 2.0 protection and write strobe

Protection type signals There is one write strobe for each eight 

bits of the write data bus, so PSTRB[n] 

corresponds to PWDATA[(8n + 7):(8n)]. 

Figure below shows this relationship on a 

32-bit data bus.
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Timing diagram
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