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ARM Processor Portfolio

ARM Processor Portfolio

World-class market-proven technology | ARMv7-Cortex | &M

20+ processors cover every application Cortex-A9
il Cortex-A8

200+ silicon Partners .4 JBi
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B ARM117602(F)-s™
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B ArRm11364(F)-5™

500+ licenses

@ cortexRaF
& ArRM1026EJ-5™

B ~ARM96sE-S™ @ cortex-R4
) ARM926EJ-8™

. ARM946E-8™ . ARM96G6E-S™

£ ArRM7ESS™ 8 sc200™
o ARM”“T“. U 8 cortex-Ms g a0
£ armzTOMIS)” ) sc100™ B cortex-m1
I

Source: 2008 Embedded SW Insight Conference 2

Korea Univ



ARMv7-A

Cortex-A57 Processor

Cortex™-A57

ARM CoreSight™ Multicore Debug and Trace

NEON™
SIMD engine with
cypto ext.
Floating Paint
Unit

48k |-Cache | 32k D-Cache
with DED parity | w/ECC

ACP SCuU L2 Cache W/ECC (512kB ~ 2MB)

128-bit AMBA ACE Coherent Bus Interface

Cortex-Ab53 Processor

Cortex™-A53

ARM CoreSight™ Multicore Debug and Trace

NEON™
SIMD engine with
CYpLo ext
Floating Point
Unit

8-64k |-Cache |8-64k D=Cache
w/parity w/ECC

ACP  SCU L2 w/ECC (1288 ~ 2MB)

128-bit AMBA ACE Coherent Bus Interface

B ACP: Accelerator Coherency Port

Cortex-A15 Processor

Cortex™-A15

ARM CoreSight™ Multicore Debug and Trace

NEON™
Data Engine
Floating Point
Unit

32k I-Cache || 32k D-Cache NLeLi=
wiparity WECC 123 4

ACP SCu L2 Cache W/ECC
128-bit AMBA ACE Coherent Bus Interface

Cortex-A9 Processors

Cortex™-A9

ARM CoreSight™ Multicore Debug and Trace

NEON"
Data Engine
Floating Point
Unit
16-64k 16-64k
|-Cache D-Cache

ACP sCu

Dual 64-bit AMBA3 AXI

m SCU: Snoop Control Unit

Cortex-A8 Processor

Cortex™-A8

ARM CoreSight™ Debug and Trace

NEON™
Data Engine

Floating Point
Unit

16-32k 16-32k
L1 Instruction Cache L1 Data Cache

Integrated L2 Cache
64- or 128-bit AMBA3 Bus Interface

Cortex-A7 Processor

Cortex"-A7

ARM CoreSight™ Multicore Debug and Trace

NEON™
Data Engine
Floating Point
Unit

16-64k 16-64k
kCache D-Cache

SCU L2 Cache W/ECC

128-bit AMBA ACE Coherent Bus Interface
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NEON & VFP
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Register Mapping

Advanced SIMD and Floating-point register mapping

Figure A2-1 shows the different views of Advanced SIMD and Floating-pomt register banks, and the relationship
between them.

S0-S31 D0o-D15 D0-D31 QO0-Q15
VFPv2, VFPv3-D32,
e NEON Advanced SIMD and VFP only VFPV3-D16, or VFPV4-D32, or Advaness SIMD
. VFPv4-D16 Advanced SIMD
VFP use the same register set ST p— —— ——
S ————— - — a0 —
s |1 — = — — —
2: — D2 — — D2 — — —
_____________ L Q1 —
S6 — D3 — — D3 — — —
I R . R B R
( I I I I I4 X 32 blt Data = == == == = = == 0
128bitQregister< | § | ] J | | | J8x16biData S28 - D14 — — D14 —] — —
S29
CLLL PP T VPP AT RTTT Jt6x8biData S T B — 97
— D15 — — D15 — — —
S e e e
— D16 — — —
— Q8 —
— D17 — — —
The mapping between the registers 1s as follows: 1 - 1 |
. S<2n> maps to the least significant half of D<n> — D30 — — —
. S<2n+1> maps to the most significant half of D<n> D3 N @ts |
. D<Zn> maps to the least significant half of Qzp» I
* D<2n+1> maps to the most significant half of Q<n>. Figure A2-1 Advanced SIMD and Floating-point Extensions register set

For example, software can access the least significant half of the elements of a vector in Q6 by referring to D12, and
the most significant half of the elements by referning to D13. Ko rea U n iv



NEON

e Advanced SIMD (Single Instruction Multiple Data)

e It supports 8, 16, 32 and 64-bit integer and single-
precision (32-bit) floating point data

e Up to 16 operations at the same time
= 1Bx 16 = 16B (= 1 quad word)

VADD.I16 DO, D1, D2 VMUL.I32.S16 QO0, D2, D3; This nstruction will cause four widening multiplies
1 ol ol ol o] D1 L_o o o e]D2
[o_1le [lo 1le []D2 [o—1Te [Te |Te |1 D3
E LI{‘
| | | | | DO | | | | | QO
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VFP (Vector Floating Point)

e FPU (Floating Point Unit) coprocessor extension to ARM
architecture

e Single-precision and double-precision FP computation
= Compliant with IEEE 754-1985

e Intended to support execution of short “vector mode”
instructions, but operated on “each” vector element
sequentially

= Thus, did not offer the performance of true SIMD

= This vector mode was thus removed shortly after its introduction, to
be replaced with the much more powerful NEON Advanced SIMD

http://en.wikipedia.org/wiki/ARM_architecture ! Korea Univ



ARM Processor Selector
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ARMTTDMIUARMTTDMI-S | ARMw4-T 0.95 v X x x X 4 x X X X X X X Real Time v
ARM9I4EE-S ARMvS-E 123 v | X | X | X | X v | X x Opuonal | X v 4 Real Time v
ARM9I2EE]-S ARMV5-E) 106 v | X | v | X | X | v | X x Optonal | & | X X Platform v
ARM1136]-5 ARMvE 1.18 vV | X | v | X | X[V x Opucnal | & | + X 4 Platform v
ARM11546T2-S ARMvE-T2 145 v | v | X | X | X | v |V x Opticnal | X v X Real Time v
ARM117&)Z-5 ARMvE-Z 126 v | X v | X |V | V|V X Cpucnal | & v X X Platform v
ARM11 MPCore ARMvVE 15 | W | X | v | X | X | v |V X Optional | & | X v | Patform/sMp v
Cortex-M0+ ARMvE-M 0.90 X | v | X | X | X | X | X x X X X X X Real Time x
Cortex-M0 ARMvE-M 0.90 X | v | X | X | X | X | X X X X X X b 4 Real Time 4
Cortex-M1 ARMvE-M 0.79 X | X | X | X | X | X | X x X b 4 X x X Real Time x
Cortex-M3 ARMVVM | 125 | X | v | X | X | X | X | X X X X | X |oOptomal | X RealTime | '"STuCton
Cortex-M4 ARMvT-ME 125 vV |V | XXX | v |V X Optional | ' | X | Optional X Real Time v
Cortex-AS5 MPCore ARMVT+MP | 1.58 v | v | v | v | v | v | v || Optional | Optional | +* v X v'+ACP | Platfiorm/SMP v
Cortex-R4 ARMvT 1.66 v | v | X X X v |V x Optional | " X | Optional 4 Real Time v
Cortex-R5 ARMvT 1.66 v [ v | XXX |V X Optional | ' X | Opticnal X Real Time v
Cortex-R7 ARMvT 253 v | v | X X | X v | v x Opuonal | X | Optional X Real Time v
Cortex-A7 ARMVT+MP | 1.90 L I I I O I I v v v |V X V' +ACP | Platform/SMP PTM
Cortex-A8 ARMYT 207 N I I I I IV 7 v " "4 v 4 Platform v
Cortex-A9 MPCore ARMVT+MP | 2.50 v | v | v | v | v | v | v | Optional | Optional | v X V' +ACP | Platfiorm/SMP PTM
Cortex-A15 MPCore ARMVT+MP | 250 vV |V V|V vV v v v | v X V' +ACP | Pladform/SMP PTM
Cortex-A53 ARMvE 23 v [V V|V v v v v X v'+ACP | Platform/SMP PTM
Cortex-A57 ARMvE >4 vV |V V|V vV v v v | v X V'+ACP | Platform/sMP PTM
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