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ARMA 2 G5 1) 1) e e

8

Halfword and i Improved
signed halfword { ARM/Thumb
/ byte support :  Interworking
System mode : CLZ
Thumb . Saturated arithmetic
instruction set ~ : DSP multiply-
! accumulate
instructions
Extensions

Jazelle (5TEJ

6

: SIMD Instructions
: Multi-processing
! v6 Memory architecture
Unaligned data support

Extensions

: Thumb-2 (6T2)

i TrustZone (62)

i Multicore (6K)

i Thumb only (6-M)

Thumb-2

: NEON

: TrustZone

: Architecture Profiles

i 7-A (Applications): NEON

7-R (Real-time): Hardware divide

7-M (Microcontroller): Hardware
i divide, Thumb-2 only

§ Note that implementations of the same architecture can be different:
§ Cortex-A8 - architecture v7-A with a 13-stage pipeline
§ Cortex-A9 - architecture v7-A with an 8-stage pipeline
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H Applications
o
A Cortex-R4(F) 2 Cortex-R4X
ARM1156T2(F)-8"
ARMY46E-S™
ARMY96SE-S™
ARM7TDMI® = ‘ 5] Real-Time
2N
£ @ ﬁ Embedded
>
A Cortex-M3
Cortex-\M0
Cortexd\i1 ARM7TDMI
2 - 4
4 \mﬂ . 09 E MCU & FPGA
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} http://www.arm.com/products/processors/sel ector.php

Processor Family

Architecture
Multicore

Instruction Set
Extra Features
Memory System

Memory Control

D Select: W
cSelectn w
cSelect ow

LI arm O Jazelle O Thumb O Thumb-2

(] ose O Floating Point O MEON O TrustZone
] cache [0 TCM

] mPU (Memary Protection Unit)

[ mMU {Memory Management Unit)
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Cortex-MO4LFH 25

i N BN BN B BN O N

r ______
et WIC
B 3 -
|: NVIC 4= . interface |
mE= ARMCore| 4
o ‘ $ I
I: é Bus Matrix
E AMBA AHB-lite Interface
HO
|

Debugger P N

— el

w W W W W W

ARMv6-M Architecture

§ 16-bit Thumb-2 with system control

instructions

Fully programmable in C
3-stage pipeline
von Neuman architecture
AHB-Lite bus interface
Fixed memory map
1-32 interrupts

§ Configurable priority levels

§ Non-Maskable Interrupt support
Low power support

Core configured with or without
debug

§ Variable number of watchpoints
and breakpoints
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Cortex Ml&i@

§ KHARMv6-MIELERLEH
§ AT P Thumbftay

§ B2hL =HimKL L

§ Fully programmablein C
§ 3-stage pipeline
§

§

§

§

von Neuman architecture
A g & f)data and instruction TCMs
ML AR FIAHB-litedk 1
1-32 interrupts
§ ] W A R A [ IR
§ ITHRENFEHTINRE
§ T IEIXTFPGARI N SEI M R

AHB Matrix

Debug

: AP | TCM_IF Rom_Te[ | BP || Dw || c1L |




¥ K E B

|FAR [IGH

Cortex-M145 15

1 7E FPGA H{#H ARM Cortex-M 1 KL &
AR P AR VAL FE 28R R 45 1)
LN B A7 P - Cortex-M1 AR 28 7 £ e -2 FPGA it
w2 Al LUAE FPGA 1 ASICIASSP 2 [a] 2
M FPGA I ASIC 11 BT # %1%
= ANHIAR R - ARM Connected Community 1937 £F
2 TF Cortex-M1 AbFR 28 e v B #% 21 58 5 Hl i A 40T
FPGA
Al e AN [F] P e SRR T 2 19 ARM AbTH 25 B 26
RES:
ARM 1k R 450 CAEE 112 ARM Powered® V¢ £ &34 56
= UE

www.farsight.com.cn



http://www.farsight.com.cn

» 14 www.farsight.com.cn



http://www.farsight.com.cn

Cortex-M34-FH g%

HEEEN

E# Eﬂn‘ﬁg urable

E nested VIC

O

E | t’ s -.-.'.i_-_-_-..-; il
:v":, Data Flash
= watchpoints| | patch
x t 1
E Bus Matrix
t-\ Flash SRAM
{f‘_: interface peripheral I/F

I_Il_l[__II_IL_II_llLll_]L.]I_I

w W W W W W W

wn

ARMv7-M Architecture
§ Thumb-2 only
Fully programmable in C
3-stage pipeline
von Neumann architecture
Optional MPU
AHB-Lite bus interface
Fixed memory map
1-240 interrupts
§ Configurable priority levels
§ Non-Maskable Interrupt support
§ Debug and Sleep control
Serial wire or JTAG debug
Optional ETM
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Cortex-M & 71| b H 25

.5__] RBepository [0 s | Repository 57
Step 1 select Manufacturer [ST] Step 2 select Chip [ ]
himel STM3Z2F103% (Cortex M3 Family)

STMSEF103VE, STM3ZF103VE

STMSEF103TS, STM3ZF103RE
. STMSEF103RS, STM3ZF1035CH
STMSEF103C5

Ener loro

4 EE
=
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Cortex-M &4 4b ¥ 28 71 % (cont.)

{?::] Repository 0 = [
Step 3 select Compoment  [ST / STM3ZF103VE] -
= CORmON
CMEIS core CMEIS core for Cortex M3 W12
D C Library Implement the minimal functionality required to allow newlib t

|:| Retarget printf Implementation of printf(), sprintf() to reduce memory Eootpri

= BOOT
CMSIS_boot CM3IS boot for STM3Z

=] PERTPHERAL

ECC Rezet and clock control

[] cmc CEC ealeulation unit

D PR Power contral

|:| EEF Baclup registers

FI0 General-purpose and alternate—function Ihs
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Cortex-M &5k 28 T &% (cont.)
==y

E- IE:- CME1S
£ E| core_om3. o
g L. E] core_cmi. h
EIIE:- cms1s_boot
- = startup
E E| startup stm3Zf10x _md. e
o [g] stm3Zf10x_conf. h
€ stm3Zf10x. b
@ system_stm3Z2fl0x. ¢
_ = E] system_stm3Z2fl0x. h
== stm_Llib
. B= inc
g stm3Zf10x_gpio. h
S @ stm3Zf10x_rec b
_ EII:E; =2 ol
205 build xml
2 link 14

ok @ malr. o
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Cortex-M & g 4Es &

ey

|

. attribute  ((section(”.isr_wector™)]]
Evuid (* const g pfnVectors[]) (woid) =
f—————————— Core Exceptionsg-------—-————— -
(woid *)spulitack[3TACE 3IZE-1]., A%V The initial stack pointer
Fezet Handler, A%< Reset Handler
NMI Handler, A1 NMI Handler
HardFault Handler, A%< Hard Fault Handler
MenManage Handler, A%1 MPU Fault Handler
BusFault Handler, 1< Bus Fault Handler
UzageFault Handler, A1 Tzage Fault Handler
o,0,.0,.0, A% Reserved
AvC_Handler, Ao GWCall Handler
DebugMon Handler, S0 Debug Monitor Handler
0, A%l Reserwved
Pend3WV Handler, 1< PendaV Handler
ay3Tick Handler, A1 AysTick Handler
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Cortex-M J& A i 4

PRI WA=

Vectors

25

LCh
DCh
DD
DD
DCh
DCh
DD
DD
DCh
DD
DD
DCh
DCh
DD
DD
DCh

__initial =p
Feset Handler

NMI Handler
HardFault Handler
MHemManage Handler
BusFault Handler
UsageFault Handler
D

[

D

D

SV Handler
Debuglon Handler
D

PendsV Handler
SysTick Handler

www.farsight.com.cn

Top of Stack

Fezet Handler

MNMI Handler

Hard Fault Handler
MPT Fault Handler
Bu=s Fault Handler
Ozage Fault Handler
Feserwved

Fezerwved

Feserwved

Feserwved

AWCall Handler
Debug Monitor Handler
Feserwved

Pend3V Handler
SysTick Handler
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At 2 Cortex-M3 FAEH &4 .
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Ao JHEA
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+ ARMvV7-R Architecture

1+ Hardware divide instructions
+ Thumb-2 support

+ 8-stage dual-issue pipeline
+  Dynamic Branch prediction
S ueon + Return stack
+ Memory protection unit (MPU)
Frotech d Bran + Non-maskable interrupt option

+ Configurable cachesand TCMs
+  External DMA support

Memary Protection Unit Arbitration

| + Optional parity error checking

AX| Master Interface AXI Slave Interface } Y4 Debug architecture

CartexR4
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+ Cortex™-R4 fb L5 72 5 — 35T ARMV7-R AR 45 14 IR
JER AN SER AL S . BT H T REERERANXR LR
SN, WIS e hlgs . ok e . TE B
P AR R G0 1 H 8 LT

1 Cortex-R4 & AT 90 nm £ 28 nm & 2t i T 2 15K
P BET 1, AN s vh B S TR T RERL . SIS i Y 4
v R RSO E A S . AT 40nm G L Z
, Cortex-R4 7] LLSEHL LT 1 GHz [izis4T, ity
Al $EfL 1,500 Dhrystone MIPS [P BE . % Ab B 2s 424k 5
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1 Cortex-R+RTOS
. OSEKSE Ha1E R4
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Cortex-A8AbH 2%

OFSe ik g ' 1+ ARMvV7-A Architecture
0 O 0 O e O O |
i i i Thumb-2
Thumb-2EE (Jazelle-RCT)
TrustZone extensions
Custom or synthesized design
MMU
64-bit or 128-bit AXI Interface
L1 caches
16 or 32KB each
+ Unified L2 cache
0-2MB in size
8-way set-associative

AR BB B AR A § Optional features

) § VFPv3 Vector Floating-Point
§ NEON media processing engine

“w e W e

| H H E N NN NN

" B R B B B B R 3B

-

§ Dual-issue, super-scalar 13-stage pipeline
§ Branch Prediction & Return Stack
§ NEON and VFP implemented at end of pipeline
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L IR = I,
Y FE R
T (BRI A AS)
Omap3430 Cortex-A81%600M Hz
iy _ I SAMSLUNG
CiiFEMENOGK HH I 0 F)

SSFPCT00

Omap3530 Cortex-A81%600M Hz
ARM +DSPA 1%

+ Samsung (—=4&)
S5PC100 Cortex-A8t% 600MHz
(iPhone 3GSK H Lt 1)
S5PC110/S5PV210 Cortex-A8#%
1GHZ
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B P~ 0 (cont.)

1 Freescale ( KJEE/K)

i MX512/ i MX513/ i. MX515 Cortex-A81%600MHz~1GHz
(A2 AR A5 21 N D

1 Marvell (Z4ER)
PXA930 800MHz Cortex-A8t%
ARMADA 500/600/1000%& %] Sheeva PJAF% >
1GHz~1.2GHz (Z#HARMVTIEA4E, ZEfRFED

+ Qualcomm (&) -
QSD8650A/ QSD8672 (SnapdragonZ4l) 1.3G~1.5G
scorpiontZ.L» (ZLFFARMVT7IES, ZEKy R[]
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Cortex-A9AbH 2%

1+ ARMvV7-A Architecture
1 Thumb-z, Thumb-2EE ARM CoreSight™ Multicore Debug and Trace Architecture
+ TrustZone support

rrumeon | PEM || reumeon || PTM | | rpumeon || PIM | | Frumeon || PTM

+  Variable-length Multi-issue pipeline
+  Register renaming
+ Speculative data prefetching
+  Branch Prediction & Return
Stack
+  64-bit AXI instruction and data interfaces
+  TrustZone extensions

Cortex-A9 CPU | | Cortex-A9 CPU | | Cortex-A8 CPU | | Cortex-A3 CPU

Snoop Control Unit {SCU)
Generic
Interrupt Contral

and Distribution | Cache-2-Cache
Transfers

1+ L1 Dataand Instruction caches
+  16-64KB each
+  4-way set-associative
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+ Nvidia (JEFHiX) -
Tegra2 Cortex-A9t%
‘Bn] LSRR ot £ 1) 1080P =G #E i RE 77 3DAEAEE ), Pk
RIS AR & H

JEEFE 2 11 X OOM “F- it H,
I XURZ O [ Tegra 240 21
2% Android 3.0% %

Tl

OMAP4430
OM AP 44401 K FIEF (05l 2 K OWARM Cortex A%y, 184740
ZJ1.5GHz. OMAP 4440 n] DL Webin W 25 W it Ge 45 31|
BERE. /0T A8 FE 2 it i 3%50%L) .

36 www.farsight.com.cn



http://www.farsight.com.cn

Cortex-AS4b gy (1~4)

ARM CareSight™ Multicore Debug and Trace Architecture
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FPUINEON |

Coroex-AS5 CPL

Cortex-AS CPU

Cortex-A5 CPLU

Hiz

Ccrtex”"-AS MPCore

I-l.'_"a.chel D-Cache

-Cache | D-Cache

Generic
Interrupt Control

Cache-2-Cache
Transfers

Advanced Bus Interface Unic

I-Cache |D-C=:hl:

Snoop Control Unit (5CU)

L Cache ‘ F-Cw:he:

Snoop
Fileering
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