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ÅAfter the exception handler, the hardware 

just starts from the user mode.

ÅSoftware must 

ïRestore the modified registers

ïCPSR must be restored from the appropriate 

SPSR

ïPC must be changed back to the relevant 

instruction address in the user instruction 

stream

ÅThese two cannot happen independently 



ÅIRQ and FIQ must return one instruction early in 

order to execute the instruction that raised an 

exception 

ÅPrefetch abort must return one instruction early to 

execute the instruction that had caused a 

memory fault when first requested 

ÅData abort must return the instruction that caused 

exception. 



ÅR15:  PC 

ïPC may be used as a source operand

ïRegister-based shift cannot use R15 as source operands. 

ÅRunning-ahead PCôs behavior 

ïPC is always running ahead 

ïPC is always pointing +8 of the current instruction 

ÅImagine 3-stage pipeline machine . PC is pointing what to fetch when 

an instruction is in the WB stage in the 3-stage pipeline machine 

ÅWhen R15 is a source, the current PC + 8 is supplied to 

the source operand. 

ÅWhen R15 is a destination 

ïS: 1: SPSRĄ CPSR, affecting interrupt, resource PC and CPSR 

automatically, 



ÅPre-fetch abort  : instruction fetch 

ÅData abort : memory execution 

Fetch Decode Execute

Fetch Decode Execute

PC+4 PC+8



void event_EnableIRQ (void)

{

__asm {

MRS r1, CPSR

BIC r1, r1, #0x80

MSR CPSR_c, r1

}

}

// Enable Bit 7 (set register 0) 

void event_DisableIRQ (void)

{

__asm {

MRS r1, CPSR

ORR r1, r1, #0x80

MSR CPSR_c, r1

}

}

// Disable bit 7 (set 1) 
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Bit 7: interrupt 

Bit 6: Fast interrupt 



ÅSUB lr, lr, #4

ÅSTMFD sp!{reglist, lr}

; é. 

LDMFD sp!, {reglist,pc}^



Å Soc for embedded system.

Å Single chip DSP 

Å Embedded applications running an RTOS

Å Mass storage - HDD & DVD

Å Speech coders

Å Automotive control

ï Cruise control, ABS, etc.

Å Hands-free interfaces

Å Modems and soft-modems

Å Audio decoding

Å Dolby AC3 digital

Å MPEG MP3 audio

Å Speech recognition and synthesis.



ÅData processing instructions

ÅLoad and store instructions

ÅBranch instructions

ÅCoprocessor instructions 

ïCoprocessor data processing

ïCoprocessor register transfer

ïCoprocessor data transfer



http://www.arm.com/files/pdf/ARMCortexA-9Processors.pdf



ÅImprove Memory Accesses 

ïNon-blocking (hit-under-miss) operations 

ÅLD/ST and ALU are decoupled. 

ÅOut-of-order completion:

ïInstructions that have no dependency on the 

outcome of the previous instruction can 

complete. !!! Ą Good or Bad? 

The ARM11 Microarchitecture, David Cormie, ARM Ltd



The ARM11 Microarchitecture, David Cormie, ARM Ltd



ÅThumb-2 is a superset of the Thumb instruction 

set.

Å Thumb-2 introduces 32-bit instructions that are 

intermixed with the 16-bit instructions. The 

Thumb-2 instruction set covers almost all the 

functionality of the ARM instruction set.

ÅThumb-2 is backwards compatible with the 

ARMv6 Thumb instruction set. 



ÅNeon: ARMôs SIMD engine
Å128bit SIMD

Å NEON instructions perform "Packed SIMD" processing:

Å Registers are considered as vectors of elements of the same data 

type

Å Data types can be: signed/unsigned 8-bit, 16-bit, 32-bit, 64-bit, single 

precision floating point

Å Instructions perform the same operation in all lanes

http://www.arm.com/products/processors/technologies/neon.php

http://www.arm.com/products/processors/technologies/vector-floating-point.php


ÅWatch any video in any format

ÅEdit and enhance captured videos - video 

stabilization

ÅAnti-aliased rendering and compositing

ÅGame processing

ÅProcess multi-megapixel photos quickly

ÅVoice recognition

ÅPowerful multichannel hi-fi audio 

processing

http://www.arm.com/products/processors/technologies/neon.php



ÅCoretex A-9



Â Dual core: ARM Cortex-A9 

processors

Â Ultra Low Power GeForce

GPU

Â ARM 7 core 

Â Multimedia support 

Â Audio, vidoe decode/encode 

Slides from Kim and Kumarôs presentation 



Notion Ink Adam

Viewsonic g Tablet

Motorola 

Xoom

Motorola Atrix 4g

Slides from Kim and Kumarôs presentation 



Ådual Cortex A9, 

PowerVR SGX 

543MP2

Cortex-A9 MPCore



http://www.chipworks.com/en/technical-competitive-analysis/resources/technology-blog/2011/03/apple-a5-vs-a4-floorplan-comparison/

A4 A5





http://www.arm.com/files/pdf/ARMCortexA-9Processors.pdf



http://www.arm.com/files/pdf/ARMCortexA-9Processors.pdf







ÅSingle clock edge protocol

ARM 
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Å AHB (Advanced High-performance Bus) 

ïNew standard 

ïConnect high-performance system 

ï Burst mode data transfer and split transactions 

ï Pipelined 

Å ASB (Advanced System Bus)

ïOld standard 

ï Connect high-performance system 

ï Pipelined 

ï Multiple systems 

Å APB (Advanced Peripheral Bus)

ï A simpler interface for low-performance peripherals 

ï Low power

ï Latched address, simple interface 
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ÅA bus transaction is initiated by a bus master 
which requests access from a central arbiter.

ÅThe arbiter decides priorities when there are 
conflicting requests.

ÅThe design of the arbiter is a system specific 
issue.

ÅThe ASB only specifies the protocol:
ïThe master issues a request to the arbiter

ïWhen the bus is available, the arbiter issues a grant to 
the master.

wuzwuz.nuigalway.ie/.../SOC_Lecture_02_UCG%20November%2012%202002.ppt 



ÅA memory access consists of several cycles (including 

arbitration)

ÅSince the bus is not used in all cycles, pipelining can be 

used to increase performance 

http://www.imit.kth.se/courses/2B1447/Lectures/2B1447_L4_Buses.pdf



ÅA transaction is splitted into a two transactions 

ïRequest-transaction 

ïReply-transaction

ÅBoth transactions have to compete for the bus by 

arbitration
Variable request sizes 

http://www.imit.kth.se/courses/2B1447/Lectures/2B1447_L4_Buses.pdf


