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A AEFRZSMPU  (Micro Processor Unit )
A E T 28sMCU  (Micro Controller Unit )
i ATUDSP (Digital Signal Processor)

F _E&R%SoC (System on Chip)
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Main article: List of ARM microarchitectures

Core Cores
Architecture ¢ | bhit- $
width Arm Holdings s Third-party
ARMv1 3221 | ARM1
ARMv2 32211 | ARM2, ARM250, ARM3 Amber, STORM Open Soft Corel0]
ARMv3 32[221 | ARMG, ARM7
ARMv4 320821 | ARMS StrongARM, FA526, ZAP Open Source Processor Corel#1]
ARMvAT 32[22] | ARM7TDMI, ARMITDMI, SecurCore SC100
ARMVSTE 32 | ARMT7EJ, ARM9IE, ARM10E XScale, FAG626TE, Feroceon, PJ1/Mohawk
ARMv6 32 |ARM11
ARMvE-M 32 ARM Cortex-M0, ARM Cortex-M0+, ARM Cortex-M1, SecurCore SC000
ARMvT-M 32 ARM Cortex-M3, SecurCore SC300
ARMVTE-M 32 ARM Cortex-M4, ARM Cortex-M7
ARMu8-M 32 | ARM Cortex-M23,[42] ARM Cortex-M33[43]
ARMwT-R 32 ARM Cortex-R4, ARM Cortex-R5, ARM Cortex-R7, ARM Cortex-R8
ARMvB-R 32 | ARM Cortex-R52
ARMVT-A 22 igm EZ;Eii?;EQAMCE:;:xAL ?RM Cortex-AB, ARM Cortex-A3, ARM Cortex-A12, | ovintoomin Kealt/Seorplon; P/Sheeva, Apple SWift
32 | ARM Cortex-A32
ARMvE-A ARM Cortex-A35,48] ARM Cortex-A53, ARM Cortex-AS7 451 ARM Cortex-A72,150] | X"Gene Nvidia Project Denver 1/2, Cavium Thunder X'[SE].[SEJM AV K12 Apple
64/32 ARM Cortex-A73[51] Cyclone/Typhoon/Twister/Hurricane/Zephyr/Monsoon/Mistral,
Qualcomm Kryo, Samsung M1/M2 ("Mongoose")331 /M3 ("Meerkat")
ARMvB.1-A | 64/32 TBA ThunderX2[58]
Rl | At szﬂvgigiﬁ;&;si]oiﬁﬁ; TR ARN ConercATS T Conte AGS Hisilicen 980,521 Nvidia Carmel, Samsung M4 (" Cheetah),183] Fujitsu A64FX (ARMV8 SVE ¢
ARMvE.3-A 04/32 TBA Apple Vortex/Tempest
ARMvB.A-A | 64/32 TBA
armvgs-a | 8432 TBA
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Application ARM-based chips

ARM Holdings - ARM architecture - List of ARM microarchitectures » List of applications of ARM cores =« ARM Cortex-A = ARM Cortex-R « ARM Cortex-

Cortex-A5

Cortex-A7

Cortex-A8

Application Cortex-A9
processors

(32-bit)

Cortex-A15

Cortex-A17

ARMv7-A
compatible

Others

Actions ATM702x = Amlogic M805/S805, T82x = Atmel SAMASD3 = InfoTM iMAPx820, iMAPx15 » Qualcomm Shapdragon

Allwinner A2x, A3x, A83T, H3, H8 = NXP i.MX7, QorlQ LS10xx, NXP i.MX6UL » Broadcom VideoCore BCM2836, BCM23550
PXA1920, 1500 mini plus = MediaTek MT65xx « Qualcomm Snapdragon 200, 400

Allwinner Alx « Apple A4 « Freescale i.MX5 = Rockchip RK291x « Samsung Exynos 3110(S5PC110), S5PV210 = Texas Instrur
DM38x - ZiiLABS ZMS-08

Actions ATM702x, ATM703x = Altera Cyclone V, Arria V/10 = Amlogic AML8726, MX, M6x, M801, M802/5802, S812, T86x »
i.MX6 = HiSilicon K3V2, 910's = InfoTM iMAPx912 « Leadcore LC1810, LC1811 « Marvell Armada 1500 mini =« MediaTek MT¢
» Renesas EMMA EV2, R-Car H1, RZ/A » Rockchip RK292x, RK30xx, RK31xx+ Samsung Exynos 4 421.x, 441 x = ST-Ericsson N
Instruments Sitara AMd4xxx = VIA WonderMedia WM88x0, 89x0 = Xilinx Zyng-7000 = ZiiLABS ZIMS-20, ZMS-40

Allwinner A80 « HiSilicon K3V3 « MediaTek MT8135/V « Nvidia Tegra 4, K1 » Renesas R-Car H2 = Samsung Exynos 5 52xx; !
Sitara AM5xxx

MediaTek MT6595, MT5595 = MStar 6A928 = Rockchip RK3288

Apple A6, A6X, S1, S1P, S2, S3 « Broadcom Brahma-B15 « Marvell P4) = Qualcomm Snapdragon S1, S2, S3, S4 Plus, S4 Pro,

Enhanced Cortex-A8 « Enhanced Cortex-A9 « Cortex-A12 = Cortex-A32
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ARM & A

Application
processors
(64-bit)

Cortex-A35

Cortex-A53

Cortex-A55
Cortex-A57

Cortex-A72

Cortex-A73
Cortex-A75
Cortex-A76
Cortex-A77
Cortex-A78

Cortex-X1

ARMv8-A
compatible

NXP i.MX8X « MediaTek MT6799, MT8516 * Rockchip RK3308

Actions GT7, S900, V700 - Allwinner A64, H5, H64, R18 - Altera Stratix 10 « Amlogic S9 Family, T96x - Broa
PXA1928, Mobile PXA1908/PXA1936 « MediaTek MT673x MT675x MT6762, MT6763, MT6765, MT6771, N
MT6795, Helio A2x P1x P2x P3x G2x G3x+« NXP ARM S32, QorlQ LS1088, LS1043, i.MX8M = Qualcomm !
RK3328, RK3368 « Samsung Exynos 7 75.xx, 78xx« Spreadtrum SC9860/GV, SC9836 « Texas Instruments Si-

Samsung Exynos 850 = Unisoc SC9863A
AMD Opteron A1100-series « NXP QorlQ LS20xx « Nvidia Tegra X1 and Tegra X2 « Qualcomm Snapdragoil

HiSilicon Kirin 95x, Kunpeng 916 « MediaTek Helio X2x, MT817x « MStar 6A938 « Qualcomm Snapdragon
QorlQ LS1028A, 1.MX8

Qualcomm Snapdragon 460, 63x, 66x, 835 « Samsung Exynos 78xx, 79xx, 96xx « HiSilicon Kirin 710, 960, &
Qualcomm Snapdragon 670, 71x, 845, 850 » Samsunhg Exynos 9820, 9825 « MediaTek Helio P65, P9x, G70,
HiSilicon Kirin 810, 820, 980, 985, 990 - Qualcomm Snapdragon 480, 67x, 72x, 73x, 76x, 855(+), 7¢, 8x and
MediaTek Dimensity 1000 « Qualcomm Snapdragon 690, 750G, 865(+) and 870 « HiSilicon Kirin 9000(E) - :
MediaTek Dimensity 1100, 1200 » Qualcomm Snapdragon 888 « Samsung Exynos 1080, 2100

Qualcomm Snapdragon 888 « Samsung Exynos 2100

Apple A7, A8, ABX, A9, A9X, A10, A10X, A11, A12, A12X, A12Z, A13, A14, M1 - Applied Micro X-Gene = Ca
Tegra X2 (Denver2), Tegra Xavier (Carmel), + Qualcomm Kryo, Falkor « Samsung Mongoose
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5 £855

Qualcomm®
Adreno™ 640 GPU

Qualcomm*
Hexagon™ 690
Processor

Qualcomm”
Kryo™ 485 CPU

Snapdragon X246 modem

Wi-Fi/BT/Location

Qualcomm*
Spectra™ 380 ISP

Qualcomm®
Processor Security

Y/

Bi85558H (SoC)
Hexagon 690 DSP

Spectra 380 ISP, —f¥
FERHIDSP

Kryo 485 CPU, ARM
21

AW . ]
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g - LE8885EH (SeC)
Qualcomm Spectra” » Hexagon 780 DSP

580 ISP

» Spectra S80 ISP, —
FIRHIDSP
Qualcomm® Hexagon™ o > Kryo 680 CPU, ARM

780 Processor

-

Qualcomm’® Adreno”™
660 GPU

AW . ]

°
L
L
L
L
®
°
o

Qualcomm® Qualcomm®  Qualcomm®
Sensing Processor Kryo~
Hub Security 680 CPU

Qualcormm®
Snapdragon”

X60 5G Modem-RF Fggt(‘}c;“”e"t '
System 6 ysterm

Qualcomm’




EH%E)SO%%J?QE*@

LmL r | & V V

> BEBE9804EH) (SeC)
> Cortex-A76, ARM

» Image signal processor (ISP): Improved dual 14-bit ISP
1000 Mp/s with standalone digital signal processor (DSP)
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Kirin 9000E

1R N313GHZATTEB SR K%, 35i2.54GHzIIATTK
¥, PLE4Fi2.05GHzIIAS5/MZ, ARM
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SoC

CPU

GPU
AT

TWSRRZES

£855 VSt i

ox/¥855

1 x Kryo 485 Gold (EFA76)
@ 2.840Hz 1x 512KB L2 Cache

3 x Kryo 485 Gold (BT A76)
@ 2.41GHz 3x 256KB L2 Cache

4 x Kryo 485 Silver (EFAS5S)
@ 1.780Hz 4x 128KB L2 Cache

H=2M L3 Cache
Adreno 640 @ 585MHz
4x16bit, LPDDR4x
@ 2133MHz

Xz 41@EIRIF=

LTESA TVEx/ -15 2Gbps/316Mbps

H.265 (HEVC), H.264 (AVCD), HLG,

HDR10, HDR10+, VP8, VP9

LTEERA N&y/ ETE 1.2 Gbps/150 Mbps  LETERA T &k/ E1E 1.4Gpbs/200Mbps

HDR10, HLG, flH.265 (HEVD

oxiFg45 BEEX080 EEAL2 Bionic

2 ¥ HiSilicon Cortex-A76

@ 2.6G0Hz 2x 512KB L2 Cache
4 x Kryo 385 Gold (EFA75)

@ 2.803Ghz 4x 256KB L2 Cahce 2 x HiSilicon Cortex-A76
@ 1.920Hz 2x 512KB L2 Cache 2 ¥ Vortex @ 2.5GHz

4 % Kryo 385 Silver (B ASE) 4 x Tempest @ 1.59GHz

@ 1.7660Hz 4x 128KB L2 Gahce 4 x ARM Cortex-AGS

_ @ 1.8050Hz 4x 128KB L2 Cache
H=2M L3 Cache
H=4M L3 Cache

Adreno 630 @ 7 10MHz Mali-G76 MP10 @ 720MHz 4-core "GL1P"@ »~1.1CGHz

4x16bit, LFODR4x LPODR4 x LPDDR4x
@ 1866MHz @ 2133MHz
X2 DB FIEREES Kirin 980 Integrated LTE

ZHTR xMM7560 BFEIETESE

HEVC. HZ264. MPEG-4 Part

Sk e TR 2 . MotionJPEG. HDR10
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CPU

GPU

NPU

Modem

Wi-Fi

SAMSUNG

Qualcoamm Exynos
snapdragon 1080
Al4 L 888 Exynos 1080 BHEE 9000
Snm EUV Snm Snm EUV FFET Snm
Cortex-X1 Cortex-A78@2.8GHZ Cortex-A77@3.13GHz
3.01GHz+1.80GHz IxCortex-A78 IxCortex-A78 IxCortex-A7T
AxCortke-AS5 AxCortex-AS55 AxCortex-AS5
SR Adreno 660 Mali-G78 Mali-G78
FREZMEEET FEErsfLOualcomm AIS|ZE EEEENPU WA+ 1P
£1580000 25 7400005 e £969360045 6936055
IEEEAFE LPDDR5 LPDDRS/LPDDR4x LPDODRS/LPDDR4x
2G/3G/4G/5G (B&sub-68  2G/3G/M4G/5G (BZsub-6 GHz 2G/3G/M4G/5G6 (B&sub-6 2G/3G/4G/5G (BZsub-6
GHZAIEE) =R GHzAIEE) GHATEE)
Wi-Fi 6 Wi-Fi 6E Wi-Fi 6 Wi-Fi 6+
FEEEATSR 4K 60 SriEEizon, BEuEEE1200 . . _
i 10-b ] 4K HDR ;
LA HDR e et =ist it Eillezizist
EEnsiEE
_ . SR 27 (Zies, 2HEE
—EES+EEELIDAR e B RELREFTE R R

EE—BRATERE
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SoC

CPU5SoCEIRBI~15%EH

&

B
4G LTE.
WiFi.
USB. BT 5
FM

RER
RS
BRBACD

1Zat S4i
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3.2.2 Memory Bus (Harvard Bus Architecture)

As with many DSC type devices, multiple busses are used to move data between the memories and
peripherals and the CPU. The C28x memory bus architecture contains a program read bus, data read bus
and data write bus. The program read bus consists of 22 address lines and 32 data lines. The data read
and write busses consist of 32 address lines and 32 data lines each. The 32-bit-wide data busses enable
single cycle 32-bit operations. The multiple bus architecture, commonly termed Harvard Bus, enables the
C28x to fetch an instruction, read a data value and write a data value in a single cycle. All peripherals and
memories attached to the memory bus will prioritize memory accesses. Generally, the priority of memory
bus accesses can be summarized as follows:
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IF: Instruction Fetch,BU$g8 4, F 2314 ¥5 & 2 fif 5%

ID: Instruction Decode, 85, FHZEI#H: 5 FLEEE
EX: Execute, $4T, FHZEFF: ALU, HEAREHHE T,
MEM: Memory Access,VifF, MEIBEFMEE T L. HBIEHHE: BIEFHESE.
WB: Write Back, 5 5], BEHEE 2| FAEH. HIAHMY: FESESO,
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F1: Generate instruction address at program bus address lines.

F2: Read the instruction from program bus data lines.

D1: Decode instruction.

D2: Calculate address information for operand(s) of the instruction.

R1: Load operand(s) address to data bus address lines.

R2: Read operand from data bus data lines.

E: Execute the instruction.

W: Write back result to data memory. 73
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