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APB

= Low-power extension to the system bus
(AHB/ASB)
4 Minimal power consumption
4 Reduced interface complexity.

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

AMBA AHB

&= Features or AXI Bus
System

# Low bandwidth

4 Unpipelined bus interface.
address and control valid throughout the access 2>
unpipelined

4 All signal transitions are only related to the rising

edge of the clock - synchronous
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APB bus

AMBA APB bus versions

secure, data/instruction)

@ Sparse data transfer (partial
access)

AMBA 4 APB AMBA 3 APB AMBA 2 APB
& an extension of AMBA 3 APB © an extension of AMBA 2 APB = low power
& transaction protection © wait state supported # latched address and control
(normal/privileged, secure/non- | & error response supported #  simple interface

suitable for many peripherals
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AMBA 2.0 APB signals

Name Description
PSEL1
PCLK The rising edge of PCLK is used to time all transfers on the "s_m—> Setects
Bus clock APB System bus < > .
slave interface |PSELn
PRESETn The APB bus reset signal is active LOW and this signal will . PENABLE Strobe
APB reset normally be connected directly to the system bus reset signal bridge
Address
PADDR
PADDR[31:0] This is the APB address bus, which may be up to 32-bits wide Read dotn :Dmm } e
Ny . [PWRITE
APB address bus and is driven by the peripheral bus bridge unit. Reset PRESETn
: L . Clock rok | PWDATA Wite data

PSELx A signal from the secondary decoder. within the peripheral bus
APB select bridge unit, to each peripheral bus slave x. This signal indicates

that the slave device is selected and a data transfer is required.

There is a PSELx signal for each bus slave.
PENABLE This strobe signal is used to time all accesses on the peripheral
APB strobe ‘bus. The enable signal is used to indicate the second cycle of an Select Em—

APB transfer. The rising edge of PENABLE occurs in the middle Strabe PENABLE |

of the APB transfer. rdcress

rese PADDR s
PWRITE When HIGH this signal indicates an APB write access and when control pwrme 7| slave
APB transfer direction LOW a read access
Reset PRESETn

PRDATA The read data bus is driven by the selected slave during read Clock  Potk ]
APB read data bus cycles (when PWRITE is LOW). The read data bus can be up to Write data @ E:> Read data

32-bits wide.
PWDATA The wrife dafa bus is driven by the peripheral bus bridge unit
APB write data bus during write cycles (when PWRITE is HIGH). The write data

bus can be up to 32-bits wide
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AMBA 2.0 APB timing

Itis 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
PSEL [ 0 completed successfully.

PENABLE

Read case
T T3 T4 T5

My 7 LI Lo

PADDR 4 Addr 1

PWRITE \—\\

PRDATA [ [ Data 1 Y

= Write case . - - m -

ek [ L[ L[ L[ [
PADDR XX Addr 1
PwrRTE ][]
Ry ¥ L | W
PENABLE

PWDATA i Data 1 )
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AMBA 3.0 APB 1.0 signals

Signal Source

Description

PCLK Clock source

Clock. The rising edge of PCLK times all transfers on the APB.

Syslem bus equivalent

Reset. The APB reset signal is active LOW. This signal is normally connected
directly to the system bus reset signal

PADDR APB bridge Address. This is the APB address bus. It can be up to 32 bits wide and is driven
by the peripheral bus bridge unit.

PSELx APB bridge Select. The APB bridge unit generates this signal to each peripheral bus slave.
Itindicates that the slave device is selected and that a data transfer is required.
There is a PSELx signal for each slave.

PENABLE  APB bridge Enable. This signal indicates the second and subsequent cycles of an APB
transfer.

PWRI APB bridge Direction. This signal indicates an APB write access when HIGH and an APB
read access when LOW.

PWDATA APB bridge Write data. This bus is driven by the peripheral bus bridge unit during write
cycles when PWRITE is HIGH. This bus can be up to 32 bits wide.

PREADY Slave interface Ready. The slave uses this signal to extend an APB transfer.

PRDATA Slave interface Read Data. The selected slave drives this bus during read cycles when

PWRITE is LOW. This bus can be up to 32-bits wide.

PSLVERR  Slave interface

This signal indicales a transfer failure. APB peripherals are not required to
support the PS R pin. This is true for both existing and new APB
peripheral designs. Where a peripheral daes not include this pin then the
appropriate input (o the APB bridge is tied LOW.
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* Aready signal, PREADY, to extend
an APB transfer.
* An error signal, PSLVERR, to indicate
the failure of a transfer.

Select
Strobe
Address
an
control
Reset
Clock

Wite data

4

PSELx

PENABLE

PADDR

PWRITE
EWRTE |

APB
slave

PRESETn

— PSLVERR
— PREADY

PROATA _ »  Readdata

Write without wait

AMBA 3.0 APB 1.0 timing

Write with wait

0] T T2 3 T4 0 ™ T2 T3 T4 5
=L T I S I N R PCLK Y e
PADDR V¥ Addr 1 PADDR 1 Addr 1
PWRITE [ PWRITE 7
PSEL. o ff @ PSEL [ i
PENABLE i Q e N — A n
PWDATA i Data 1 . PWDATA )4 - [ at';'ﬁ:: e '
PREADY I ) PREADY —\'\g

Read without wait

T0 T1

T2

Pl [ L[

Read with wait

T
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T3 T4 o T
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PWRITE I

PSEL H
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) \ PSEL [

[7 U

PENABLE -

PRDATA J§
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PREADY
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AMBA 3.0 APB 1.0 timing

Write with error

TO T T. 4

i B B B

Read with error

—
o

TO T T2 T3 T4 TS Te

PCLK i
PADDR i Addr 1 PADDR )i Addr 1
PWRITE.  Jf PWRITE T
PsEL. ] [ PSEL 7 T

PENABLE [ T PENABLE [ T
PWDATA i Data 1 R N PRDATA Y

PREADY T i I B PREADY 0
PSLVERR 17~ s PSLVERR
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AMBA 4.0 APB 2.0 signals

racress [ [onmm—
and { PADDR

control

Signal Source Description

PCLK Clock source Clock. The nising edge of FCLK times all transfers on the APB.

PRESETn System bus equivalent  Reset The APB reset signal is active LOW! This sigmal is normally connected
directly to the system bus reset signal

PADDR APB bridge Address_ This is the APB address bus. It canbe up to 32 bits wide and is driven
by the penipheral bus bridge unit.

PPROT APB bridge Protection type. This signal indicates the normal. privileged or secure
protection level of the transaction and whether the transaction is a data access
or an instruction access

PSELx APB bridge Select, The APB bridge unit generates this signal to each peripheral bus slave
Itindicates that the slave device is selected and that a data transfer is required.
There is a PSELx signal for each slave

PENABLE APB bridge Enable. This signal indicates the second and subsequent cycles of an APB
fransfer

PWRITE APB bndge Direction. This signal indicates an AFB write access when HIGH and an APB
read access when LOW.

PWDATA APB bridge Wiite data. This bus 15 driven by the peripheral bus bridze wnit during write
cycles when PYWRITE is HIGH This bus can be up to 32 bits wide

PSTRB APB bridge Wite strobes. This signal indicates which byte lanes to update dunng a write
transfer. There is one write strobe for each eight bits of the write data bus,
Therefore. PSTRB(n] corresponds to PWDATA[(Sn + 7):(3n)]. Wnte
strobes must not be active during a read transfer.

PREADY Slave interface Ready. The slave uses this signal to extend an APB transfer.

PRDATA Slave interface Read Data. The selected slave drives this bus during read cycles when
PWRITE is LOW. This bus can be up to 32-bits wide.

PSLVERR Slave interface This signal indicates a transfer failure. APB peripherals are not required to

support the PSLVERR pin. This is true for both existing and new APB
perpheral designs. Where a peripheral does not include this pin then the
appropriate input to the APB bridge is tied LOW.

Wite data
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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.

sbe pename «—— PPROTL.]

«—— PSTRBL.]

Ape
pwrme 7| slave

— PSLVERR

Reset PRESETn

enesem |
cok  poix —> PREADY
[Powoama— ::.,mm > Resdoma




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]
PRROT[:0] _ Protection level corresponds to PWDATA[(8n + 7):(8n)].
. el aeves Figure below shows this relationship on a
1 P —— 32-bit data bus.
. éziﬁiiiéﬁm a1 2423 1615 Br 0

PSTRB[3] | PSTRB[2] | PSTRB] | PSTRE[Q
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Timing diagram
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