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MICROCHIP
WASTERs 2016 32-OMTHbIE MUKPOKOHTpPOSNEpPLI

BbicokonpoussoauTtesibHbie MCU

SAM S, SAM E, SAM V
Cortex-M7 600 DMIPS
BbicokonponssoguTenbHble

PIC32MZ EF FPU MCU
MIPS M 415 DMIPS
MCU cpeaHeii 512-2048KB / 512KB

npon3BoauUTesIbHOCTU

SAM 4N/4S/4AE/AL, SAM E
Cortex-M4, 180 DMIPS
128KB to 2MB Flash

PIC32MX3/4
MIPS M4K 131/150 DMIPS
64-512 KB/16-128 KB

MCU HauyanbHOro PIC32MX5/6/7

yPOBHA MIPS 4K 105 DMIPS
PIC32MX1/2/5 64-512 KB/16-128 KB

MIPS 4K 66/83 DMIPS
16-512 KB/4-64 KB

SAM D, SAM L, SAM C
Cortex-M0+, 45 DMIPS
16KB to 256KB Flash

PIC32MM
microMIPS 37 DMIPS
16-256 KB / 4 - 32KB
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Bo3mMo)XXHOCTU

3anyLieHHbIN B
NPOU3BOACTBO

Ha ctagun
NpPOeKTUPOBaHUsA

J

PIC32MM )
37 DMIPS

64 — 256B / 32KB

28 — 64 pins, 4x4 QFN
12b ADC, I2S, PPS,

PIC32MX1/2/5
66/83 DMIPS
16 — 512KB / 4 — 64KB

USB, CLC, Low Power/

#PIC32MM
37 DMIPS
16 — 64KB / 8KB

20 — 36 pins, 4x4 QFN
12b ADC, I2S, PPS,
CLC, Low Power

PI1C32

/PIC32MK GP/MC 0\
150 DMIPS
512 — 1024/128 — 256KB
64-100pins
USB(2), CAN(4), OpA,

DAC, Motor(2), EE /

PI1C32MX5/6/7

105 DMIPS
64-512KB / 16-128KB
64-100 pins

USB, Ethernet, CAN

28 — 100 pins
USB, I2S, CTMU, PPS,

PIC32MX12 XLP ) A PIC32MX3/4

100 DMIPS 105/131/150 DMIPS
128-256KB / 32-64KB 64-512KB / 16-128KB
28-44 pins 64-100 pins

USB, 125, CTMU,
PPS, XLP /

USB, 12S, CTMU,
PPS

PIC32MZ DA )
330 DMIPS
512K-2MB/32MB DRAM
169/176/288 pins

HS USB, CAN, Ethernet,
Graphics, 12b ADC /

#PIC32MZ EF FPU
330/415 DMIPS, FPU
512-2048KB / 512KB

64-144 pins
HS USB, CAN,
Ethernet, Crypto




S Cemencteo PIC32MMO064GPL036

MicRocHIP _
MASTERs 2016 MICro M I PS ™
Y10 HOBOrO ? MNepudepusn
o  Manonompe6nsrowui PIC32 o [IHA
e Sleep Mode 500 HA o 2CLC
o Hedopozoi PIC32 e 2 SCCP, 1 MCCP, 16-
e HauuHasga ot $0.60 bit Timer
o  Komnakmusiii PIC32 e RTCC, WDT
° Ax4wmm o ALM 12 6uT, 14 kaH.
OCHOBHOE e 2 UART with LIN
o 2SPlw/I%S

e 20, 28 1 36 BbIBOOOB
e 64 KB Flash, 8 KB RAM

e 20...3.6B Atmel_

e Peripheral Pin Select




A CemenctBo PIC32MMO0256GPMO064

MICROCHIP

WaSTERs 2016 microMIPS™
Y10 HOBOrO? Nepudepus
° B AOMNONMTHEHUM K NpeabiayLnm e USB2.0
PIC32MM.

. USB o [IHA

e 256 KB Flash o 4CLC

o Kopnyca 48 n 64 BbIBOAOB e 6 SCCP,3MCCP
e Huskoe noTpedbneHue aHeprumn o RTCC, WDT

e Sleep Mode 500 HA

OcHOBHoOE€ °
e 28,36, 48 n 64 BbIBOOOB @
o 20...3.6B ¢

ALl 12 6uT, go 20 kaH.
3 UART with LIN

3 SPIw/ I?S, 3 1°C
Peripheral Pin Select

Altmel
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CemeuncrtBeo PIC32MX1/2 XLP

OcHoBHoOE€ MNepudepus
e MIPS M4K Core e USB-OTG + PHY
e Flash: npo 256 KB e 2 UART
e RAM: go 64 KB o 2 SPI/I2S
o 28 SOIC/QFN, 44 QFN/TQFP o 212C
e AL 10 6ut
Y10 HOBOroO? e 3 KOMNapartopa
e Pexumbl XLP Sleep e PMP/PPS

e Deep sleep <800 HA
e Extreme deep sleep <100 HA

[TnTaHme Vbatt
e LPRC <800 HA

Altmel




wesee  CemeiicTBo PIC32MZ DA

MASTERs 2016

OcHOBHOe
e 330 DMIPS M-5150 Core

e Flash: po2 MB c ECC
e Live Update / Dual Panel

Nepudepusn
e SQI, SDIO
e HS USB-OTG + PHY
o RAM: 10 640 KB e 10/100 Ethernet MAC
_ o 2 moayna CAN 2.0b
e PacwupeHne namaTu:
e 32MB BcTpoeHHasa DDR2 e 6UART,6SPI/I?S, 5 1°C
e 128MB BHewHas DDR2 e 6 AULIM 12 6uT, 6 YBX
e HW Encryption Module

Y10 HOBOIro?

o 24-OuTHbIN 2D rpadunyeckmn
conpoLeccop

o XKW koHTponnep
« 176 LOFP, 169 n 288 BGA Atmel
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AML21/22
45 DMIPs MO+
32-256KB/4-32KB/8KB
32-100 pins

ULP, 12b ADC, 10b DAC,
TC, LCD, Crypto, USB

SAMD10/D20/D11/D21
45 DMIPS MO+

8 — 256 KB / 2-32 KB
14-64 pins

12b ADC, 10b DAC,

PTC, USB

" SAMDA1
45 DMIPS MO+
16-128 KB / 4-8 KB
32-64 pins
Automotive, 12b ADC,
10b DAC, PTC, USB
SAML10
23 DMIPS, Adv Core
8 — 32KB / 4KB
24 — 32 pins

ULP, 12b ADC, 10b

DAC, CCL, Crypto

3anyuweHo B
Npou3BoOACTBO

SAM MCU MogpenbHbin pag | .z

|

F SAMG51/G53/G54/G58) | SAMD51/E51 / SAMU70/VT2
45-150 DMIPS, M4F 180 DMIPS, M4F 600 DMIPS, M7
256-512KB / 64-96 KB 1024KB/256KB/8KB EE 1024KB/384KB/8MB
48-100 pins 48 — 120 pins 100 — 176 pins
Low Power, Small 12b ADC/DAC, USB, HS USB, Crypto, CAN-

Package.12bADC. USR Crypto, CAN-FD, Etheu FD, Ether, GPU/LCD
k) i) 7

' SAM4L
45 DMIPS, M4F
128-512KB / 32-64 KB

48-100 pins
Low Power, LCD, 12b

ADC, DAC /

SAMC21N SAM4S/AE " SAMS70/E70

45 DMIPS, MO+ 150 DMIPS, M4 300MHz/600 DMIPS
128-256KB/32KB/8KB 128KB-2MB / 64-160KB 512KB — 2MB / 384KB
100 pins, 48-144 pins 64-144 pins

12b ADC, 5V, CCL, USB, CAN(2), Ethernet, HS USB, CAN-FD,

Crypto, Ethernet

Dual CAN-FD, PTC / 12b ADC, 12B DAC 4

" SAMC2x

SAMAN SAMV70/V71

45 DMIPS MO+ 125 DMIPS, M4 300MHz, M7

32-256 KB/4-32K/8KB 512KB-1MB / 64-80 KB 512KB - 2MB / 384 KB
32-64 pins 48-100 pins 64-144 pins

Dual CAN, 5V, 12b Auto, HS USB, CAN- ®

12b ADC, 10b DAC

ADC,

4 FD, Crypto, Ethernet

e
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OCHOBHOe€

e Cortex-M4 with FPU
e 120 MHz /180 DMIPS
e 4kByte Cache or TCM

e Memory
e Flash: po1 MB c ECC
e RAM: go 256 KB
o EEPROM po 8KByte

NMutaHue un noTpedbneHune
e OT1.71B po 3.6B
e 75MKA/MI 4 B Active Mode

e Hibernate
e C32kB SRAM = 3.2MKA
e C256kB SRAM = 10MKA

e Backup RTC
e 3.4MmKA c 4k SRAM
e 2.6MKA 6e3 nutaHug O3Y

Cemeuncteo SAM D51/E51

Nepudepusn

e CB43b
e 2 wmopgyna CAN-FD
e Ethernet 10/100
e USB full-speed device and host

e 0o 2x SDIO n 1x QSPI

o 2x AUl 12 ont/UAIT 12 ont
e Peripheral Touch Controller
e Dual Voltage GPIO

e Event System n DMA

e Crypto
e AES, ECC, SHA, RSA, DSA
o TRNG

e Tamper Detection

Altmel
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OCHOBHO®€

300 MHz Cortex-M7 with FPU

e 16kB I&D Cache
Flash: o 1 MB ¢ ECC
RAM: oo 384 KB
BHewHsas SDRAM go 8MB
Kopnyca 100, 144, 176 BbiBO4OB

pacdhmnyeckun nHtepdenc

NHTepdenc gucnnea (RGB)

KoHTponnep
e Overlay/scaling/alpha blending
e 2D yckoputenb

NHTepdenc kamepsbl (12-6UTHBLIN)

CemeuncrteBo SAMU70/V72

Nepudepusn

CBA3b
e HSUSB, FS USB
e 10/100 Ethernet
e 4 mopyna CAN-FD

BHewHAa namaTtb
e EBI (External Bus)
e 2 HSMCI/SDIO/eMMC

NHTepdrenchbl
e 12S(2)/ SSC(1)
e 10 Flexcom (USART, SPI, 12C)
e QSPI

AL 12 6ut / UAIT 12 out
Yeunutens Class D
Crypto

." TRNG, AESZSAtmet
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e OcHOBHbIe cBeaeHUS
WEEEEE Atmel | SMART SAM S70/ E70 Flash MCUs

o Camas BbiCOKas npon3BoaANTEeNbLHOCTbL Ha CeroaHs
cpeou ARM Cortex-M

e lepBbIn Ha pbiHKe Cortex-M7 MCU
e AHOHCUpoBaH B mapTe 2015
o CepunHoe Npons3BoACTBO CEroaHS

Atmel Jop

SAM S70/E70

ARM

e KomOGuHaums nponsBoanTenbHOCTU U NPOCTOThI

o MpegHa3HayeH AnNsA NOTpPeoUTENbCKUX,
NPOMBbILLNEHHbLIX 1 aBTOMOOUIbHBLIX NPUMOXEHUN

Altmel




Mlcn®oc|-||p OcHOBHbIe cBeaeHus
WETEREE SAM S70/ E70 KnoyeBble 0COGEHHOCTHU

e Cortex™ M7 Core
° 300MHz / 16kB of I- & D-Cache / po 256kB of TCM SRAM
° DSP & FPU Extensions / MPU / ETM

e BcTtpoeHHas naMATb
° 512kB /1 MB / 2MB Flash
° no 384kByte SRAM
° Static memories + nHtepgenc SDRAM

e [lMepudepusn

High Speed USB + PHY
NHTepdenc kamepbl
10/100 Mbps Ethernet / 2 moayna CAN-FD (SAM E70)
AHanoroBble KOMMNOHEeHTbI 1 LM

e Manoe notpe6nenue: ot 500 mkA (RAM retention) / 3,5 mkA BACKUP

e Kopnyca:
° BGA:100, 144 / QFP: 64, 100, 144 /| QFN: 64

e TemnepaTypHbIM AMana3oH: -40°C to +105°C A t m e L




e OcHOBHbIe cBeaeHUS
HASTERe 20 SAM S70/E70 vs. SAM V7x

MNMepudepusn SAM S70 SAM E70 SAM V70 SAM V71

2 mogynsa CAN

Ethernet MAC - X - X
Media LB - - X X
[MpoMbILEHHbIN ABTOMOGUMBHBLIM AEC-Q100 Qualified

Altmel




S OCHOBHbIe cBeaeHust

MICROCHIP
MASTERs 2016

Cortex-M7 OCHOBHbIe OCOOEHHOCTH

e BbicokonpoussoauteribHoOe A4PO

e Jlnpep B cBoeM knacce, gocturaeTt 5 CoreMark/MHz
e 2.14 DMIPS/MHz

e 6-CTyneHyaTblii cynepckansipHbii koHBenep [INVERs Y

Nested Vectored
Interrupt Controller

o MOLI.I,HbIﬁ DSP wic FPU ETM

e 3ameHa MCU+DSP pelueHumn =
e 2x DSP npoussoautensHocTb Cortex-M4 el U

Debug

Cache TCM TCM
e OpauHapHasa n gBonHasa TovyHoCcTb FPU AHB-P AHBS
e |EEE 754 compliant

e 100% OGuHapHasa coBMecTUMOCTb ¢ Cortex-M4 bnaropaps

Altmel

ARMV7E-M apxuTtekTtype




S OCHOBHbIe cBeaeHust

MICROCHIP
MASTERs 2016

Cortex-M7 OCHOBHbIe OCOOEHHOCTH

e Ks3wun gaHHbIX 1 KOMaHA,
e [Mamarbe TCM gna aaHHbIX n KomaHpg (Tightly-coupled memory)

e [nbkas cucrema namsaTn
e  64-bit AXI Master Interface with |- and D-cache access
e  32-bit AHB-Lite Peripheral Port (AHBP) for low latency peripherals
e  32-bit AHB-Lite Slave (AHBS) to access TCM using DMA

e OcobeHHOCTM Ge3o0nacHOCTH
e  Mogaynb 3awmTbl namatn (MPU) ARM® Cortex®-M7

e  BcTpoeHHble Tpaccuposku (ETM) ' Blereactored

Interrupt Controller

. Debug
° ECC anga kawen

ETM
-
ARMv7-M MPU
D Data Instr
he Cache TCM TCM

mel




oo  CUCTEMHas apxuTekTypa
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AHB Masters

SAM S7O Briok-cxema
( System Peripherals | ( \_ _: ﬁ N

e B e ———
3-20MHz e b . 16kB I-Cache 16kB D-Cache FLASH
osC ;
Multi-port

Cortex-M7 —— External
Supply SRAM
UPLL (USB) Controller

Up to
AHBS 300 MHz 2MBytes Bus
Up to 384kByt >
RC OSC Controller

Interface faad
SMC

32,768KH 32-bit : SDR-SDRAM

_CM7#0 @ | CM7 #1

Supply Monitor
Backup Registers + 1kB SRAM
Unique ID

AHB
Masters SIEVES
User User
Interface @ Interface

Camera
Interface

HS USB usB
Host/Dev Transc.



Mlcn®oc|-||p CucrtemHas apxXuTeKkTypa__
WASTERs 2016 SAM E7O Briok-cxema

\
ﬁ

T 16kB I-Cache 16kB D-Cache FLASH
0sC . v
— Multi-port Cortex-M7 Up to
_ Supply SRAM AHBS 300 MHz 2MBytes Bus
UPLL (USB) Controller Interface
P Up to 384kBytes
Controller

NAND Flash
f SMC
OSC i -

SDR-SDRAM

( ) (

N\ (

System Peripherals

;
=)

A A A A

TCM
Interface

o
N

Supply Monitor

Backup Registers + 1kB SRAM

Unique ID

AHB
Masters SIEVES
User User
Interface @ Interface

Ethernet
MAC

Camera
Interface

HS USB
Host/Dev



oo  CUCTEMHas apXuUTeKTypa
MR BcTpoeHHas namMATb

e Jo 2MB Flash namatu (512kB / 1MB / 2MB)
° OpHa naHenb Flash
° 5 Wait States @150MHz
e  burt 3anpeta otnagku (SW-DP, ETM, FFPI)
° 128 6110KOB OANHAKOBOro pasMmepa C 3aLlmTon OT CTMpaHNa/NporpaMMnpoBaHus

e o 384kB mHoro-noptoBon O3Y
° 256kB B 512kB Flash
° PaspeneHne mexagy TCM n cuctemHon RAM

e 1kB Backup SRAM
° MutaHne ot VDDCORE no ymonyaHuto
e  ABTOMaTMYecKoe nepekntodeHne Ha Backup

e ROM
e  YTtunuta SAM-BA
e  BHyTpucxemHas 3arpyska v NpoLumBKa
e  Fast Flash Programming Interface

Altmel




oo  CUCTEMHas apXuUTeKTypa

MASTERs 2016 CoepM HeHUs
- N
(" : ) Cortex-M7 Processor
Multi-port SRAM é}fﬂt
Up to 384 kB 300MHz —_ ) 16kB

I-Cache

_— 16kB
D-Cache

Cortex-M7

v

TcM Core

Controller

VV‘}

<
<=
< _— _— L} _— _— —_— —_— —_— —_— 1

DTCM
2x32-bit
DTCMO/1 300MHz
(300 MHz)
/
4 A
300MHz DMAO
4
System SRAM EMAC, Peripheral
P N USB, Bridge
2x32-bit . 1S1, (DATA)
 150MHz Bridge AXI to AHB 2xCAN,

L e (CM7#0  CM7 #1 ICM 32-bit
DMA1, Peripheral Bridge ROM 32-bit 150MHz
EMAC, | 2 x 32-bit | DMAO, (INSTRUCTION), | 2 x 32-bit | — -/ 150M,'1
USB, 150MHz ICM USB DPRAM, 150MHz Pl ‘

ISI, EBI Q

CAN

AHB Bus Matrix
(150 MHz)




M CuctemHasa apxuTeKkTypa

MICROCHIP
CucremHaa SRAM

MASTERs 2016
e MHoro noptoBas O3Y c 4yeTbIipbMA NOpTamMM
e [1Ba noprta anga Cortex-M7
e [1Ba noprta ans AHB

e PaboTtaeT Ha yactoTe wunHbI MCKmax = 150 Cortex-M7
My

64-DIT
I 300MHz

System SRAM © 2x32-bit :
yup to 384 kB ~ 150MHz Bridge AXI to AHB

DMA1,
EMAC, 2 x 32-bit DMAO,

USB, 150MHz ICM
ISI,
CAN

A

AHB Bus Matrix
(150 MHz)

AHB Masters A t m EL




oo  CUCTEMHas apXuUTeKTypa
MASTERs 2016 T C M

e «CunnbHO cBfi3aHHasA NaMATbY AN 4eTePMUHUPOBAHHOM
NPOU3BOAUTENBLHOCTU U 3aAepKeK

e TCM paboTaeT Ha ckopocTu npoueccopa (HCLKmax = 300 MI'u)

° O6nactn namatn TCM Takke MoryT ObiTb 4OCTYNHbLI Yepe3d DMA

TCM SRAM 6aobit Cortex-M7 Processor

300MHz

< »

A 4

Cortex-M7

!

Core
—l
ITCM DTCMO/1 - (IS
x32-bi
(300 MHz2) (300 MH2z) 300MHz — _[ L,
D e
_ J _ J

e ITCM - epuHbIN 64-OMTHBLIN MHTEpcenc
° [Mo3BongaeT ncnonb3oBaTh NpenMyLLEecTBa cynepckanapHoro koHeenepa Cortex-M7

e DTCM cocTouT U3 cABOEHHbIX 32-OMTHbLIX MHTepdencoB
° OnTmMusmpyeT ogHOBPEMEHHbIN JOCTYyN Mexay sapom n DMA (4epes AHBS)

Altmel




wesee  CUCTEMHAR apXUTeEKTypa
e TCM SRAM KoHdurypaums

o KoHdurypauma namatu TCM ocywectBnsieTcsa ¢ nomowbio General
Purpose NVM* (GPNVM 6uTbl 7 u 8)

System SRAM -
TCM DTCM y. . GPNV.M bits
384kB version | 256kB version [8:7]
0 0

384kB 256kB 0 [0:0]
32kB 32kB 320kB 192kB 1[0:1]
64KkB 64KkB 256kB 128kB 2 [1:0]
128kB 128kB 128kB 0 3 [1:1]

*
) OHeproHe3aBnCUMbIE KOHUIYpaUVOHHbIE BUTbI

Altmel
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NMpon3BoaANTENbLHOCTb

e Xypuwwue ycnoBusa (T° = 105°C, VDDCORE min = 1.08V)
e HCLK = 250MHz
e MCK = 125MHz

e STHycnosua (T° = 105°C, VDDCORE min = 1.2V)
e HCLK = 300MHz
e MCK = 150MHz

e 5.01 Coremark/MHz pocturHyt (1503 CoreMark)

° EEMBC cepTtudunumpoBaH:
http://www.eembc.org/benchmark/reports/certreport.php?benchmark seqg=1685&certificati

on type=OUT
E EM

CERTIFIED

Altmel
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Atmel
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Bo3mMo)XXHOCTU

SAM9M10
Video Decoder

5-series
400MHz
217p

ARM92

SAMA5D4
Video Decoder
600MHz
289-361p

SAMA5D3
536 MHz
Gbit Ethernet
324p

SAMASD2
500MHz

Adv Security
HMI Features
196-289p

Cortex A5

3anyLieH B
Npou3BOACTBO

Ha ctagum
NPOeKTUPOBaHUA

y

*\
SAM5D2 SIP
128M-bit & 1G-bit DDR2
500MHz
196-289p

>




e O630p cemencrta SAM9

MASTERs 2016

e ARM926EJ-S Core
e [Jlo 400 Ml'u

e [lamaTb
e SDRAM, (LP)DDR/2
e Raw MLC NAND - 24-bit ECC
e SD Card / Managed NAND support

e Industrial Solutions
e Dual CAN SAM9 Derivatives

o Dual EMAC (SAM9_5Series) .., | (s ’-_"__ G46 "
e X3 USB Ports

I |
I I
I
I
e User Interfaces N1z %E : G35 J 04
o 24—bits_ LCD Interfage o : —_— :
e Graphics Acceleration — « _ _ _ _ _ __ )

9261 RM9200

e Camera Interface Focus Products

e Small Footprint and Die Business At L
e 15x15 or 10x10 packages me




S e o AMAE
MICROCHIP CeMeMCTBO SA MA5

MASTERs 2016

Neon, Trustzone, 128kB L2 Cache

OoOwee
DDR3, DDR5L, LPDDR3

Cortex A5 with vFPU
500-600MHz

L1 Cache (2 x 32kB)
128kB SRAM
10/100 EMAC 10/100 EMAC w/ IEEE1588 + DDR2. LPDDR. LPDDR2
CAN x 2 CAN-FD x 2

Camera Interface

3 x HS SDIO/MMC

2 X HS SDIO/MMC
USART, SPI, I2C, 12S

Video Decoder PTC (Touch Controller) Linux BSP

Audio Sub-system

[

Secure Boot, Crypto, TRNG , Secure Boot, Crypto, TRNG ,

DDR Encrypt, Tamper, DDR Encrypt., Tamper, Env
ECC/RSA Monitoring m e

Secure Boot, Crypto, TRNG
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MicRocHip CemeunctBo SAMAS
MASTERs 2016
o fAppo Cortex-A5
e [o 600 Mly,

e FPU, NEON, kowum L1 n L2

e [oapepxka TMNOB NaMATU
o (LP)DDR/DDR2, DDR3(L)
e Raw MLC NAND - 32-bit ECC, QSPI
e X3 SD Card / Managed NAND support

e CBA3b [
e 2 mopyna CAN, EMACs, x3 USB Ports r

I
e MynbTmMenua nHTepcencol |

e 24-6uTHbin gucnnen, 720p Buaeo gekogep,!
Kamepa, ctepeo ycunurtens Class-D, MukpodooH
e be3onacHocTb

e ARM TrustZone, Secure Boot, Tamper,
RSA/ECC, wndpoBaHne BHELLIHEN NaMSATU «Ha
neTy»

e KomnaktHble kopnyca Atm L
16x16, 8x8 mm BGA e
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MICROCHIP 063op cepMM SAMA5D3

MASTERs 2016

™
¢ H‘D‘po Cortex A5 Connectivity SAMA5 D3 System
o .D-O 536MHz 3 HS/FS/LS USB ports Cortex®-A5 2 Xtal OSC
o ARM® VFPU V4 3 Host or 2 Host +1 Device 536 MHz 2RCOSC, 2 PLL
Gigabit EMAC w/IEEE 1588
e Hwuskoe notpebneHune mn
e Run Mode < 150mW 32 kb D Cache
e Low-Power Mode < 0.5mW Cortex ki
e Backup Mode < 2uW VS
| 39-chDMA | ,
o npOMbILU.I'IEHHble pEI.IJeHVIﬂ Security
DDR2, LPDDR2, LPDDR ure
() 2 mMoayn4a CAN Controller S AL AES, 1"5325, S::?;RNG
[ 2 mMoayn4a EMAC (GMAC w/ SLC/Mé.CNAND
Flash Controller roller
IEEE1588) : Ceapliis Aecetersios

 7UART,6SPI,3USB, .... aanizonm e
e BapuaHTtbl oo 105°C e -
ScadzhibTuness Camera Interface
e be3onacHocTb ——

® KOM MNaTHOCTDb Memory Control User Interface

e 15x15 or 12x12 packages
Kits: ATSAMA5D3-XPLD, SAMAsﬂ ts

(D:




B\ \ e —
meroce — QO30p cepumn SAMASD4

MASTERs 2016

® Fl,qpo Cortex™ AS Connectivity S AMA5 D4 System
° ,D,O 600MHz 3 HS/FS/LS USB ports 2 RC OSC, 2 xtal OSC,

3 Host or 2 Host +1 Device CorteX®-A5 2 PLL, Voltage Regulator
e NEON + 128kB L2 Cache 600 MHz

2 EMAC 10/100 EE Watchdog, POR, RTC
ru.
e AnnapatHoe Buaeo bkl w Eackun Uit it

*  [lexonep 720p @ 30fps 22 e oo S
[ I'Io,u,p,e P>XKa H.264, H.263, a %,‘d.‘,“;f,;f,ff,}.;m v Security
VP8, M P EG4 e — RSA, ECC co-processor
3DES, AES, SHA, TRNG
e be3onacHocTb On the fly DDR

DDR2, LPDDR, LPDDR2 Encryption/Decryption

Controller

e LundpoBaHne BHeLLHEN P ———
namMaTn «Ha neTy» SLC/MLC NAND Controller 64-bit AXI/AHB Secure Boot

with 24-bit ECC
e ARM TrustZone®
External Bus Interface

° RSA and ECC . TFT LCD Controller

4 x 16-bit PWM Resistive Touchscreen

e 8 BXOOOB OT BCKPbITUSA BootROM 9 x 32-bit Timers Controller

e 3awmlieHHada namaTb m Comera merfce,

Knoyen
Control User Interface

A

720p Video Decoder

3
q),
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L ﬂnpo CO rteX® A5 Connectivity SAMA5D2 System

e [o 500 Mr'y e | r—
+ 1x HSIC Host Port 500 MHz
e NEON + 128kB L2 Cache

with IEEE1588

5kB backup SRAM

° BcTpoeHHble Meana PyHKUUN

2x32kB L1 Cache
7 SPI, 2 QSPI, 7 FC 128kB L2 Cache -
® Ay.U. no 2 HS SDIO/MMC . Security

3DES, AES, SHA, TRNG
() rpaCbl/I Ka 5 Flexcom, 10 UART

2 CAN-FD I
{ Ka M e pa 8x Tamper Pins
On the fly DDR

*  CeHcopHbie kHoMku

Multi layer aaelD
® CaMa;l COBpEMeHHaﬂ 3a I.IJ,VITa 16/32-bit DDR2/3/3L, Matrix Seciie hoot Unlave
LPDDR/2/3 Controller

e ARM TrustZone®
EBI, with Overlays

SLC/MLC NAND 2x 3-ch Timer Counter
o P C I 4 . O P aym e nt w/32-bit ECC 1x 4-ch PWM Timer
certification | R

e LUWwndpoBaHue BHeLHeN 5 2x SSC, 2x I'S, Audio PLL
pitaiize10s Stereo Class D, PDM
NaMATU «Ha NeTy»

e 8 BXOOOB OT BCKPLITUS

e 3awumuleHHasa namaTb
KInto4veun

Control User Interface
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e [lpenmywiecTtBa nHterpuposaHHon DRAM

® CHVI)KeHI/Ie CINOXHOCTN , YMeHblLLUeHNE nnowaaun, croes n o
CTOMMOCTW NneYyaTHou nnarthbl SAMS5D2 SIP
° OMC 128M-bit & 1G-bit DDR2

500MHz

e YnyyuweHHas 3awmta koHteHta DRAM 196-289p

e 10 net cotpygHuyectBa ¢ Winbond no DDR2

e 16MB DDR2 + SAMA5D?2
e 3apaum c RTOS
e BGA196 11x11mm 0.75mm pitch

e 128MB DDR2 + SAMA5D2
e [Inga Linux
e BGA289 14x14mm 0.8mm pitch
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High security
Environmental
Advanced Monitoring
security PCI pre-certification
ARM Trust Zone ARM Trust Zone
DDR encryption DDR/QSPI encryption
Medium Tamper detection Tamper detection
) Secure key storage | Secure key storage
security
Entry level Secure boot Secure boot Secure boot
security private key private key public/private key

Hardware Crypto
engines
SHA, TRNG
AES, 3DES
RSA / ECC (by SW)

Hardware Crypto
engines
SHA, TRNG
AES, 3DES
RSA, ECC

Hardware Crypto Hardware Crypto

engines

engines

SHA, TRNG
AES, 3DES

SHA , TRNG
AES, 3DES

| I | SAMICN12 & I | I | I
SAM9 SAMASD3 SAMA5D4/D2 SAMA5D23/D28 H
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Backup 4.2uA 1.2uA

Backup — DDR Self 44UA N/A N/A

Refresh

Ultra Low Power ULPO

750kHz (typ) / Wake-up 1.8mW /205 us 0.6mW / 60us 8.8mW / 150us

time

Ultra Low Power ULP1

(typ) / Wake-up time 0.3mW / 15us N/A N/A

48mwW

Idle (typ) 33mwW 29mwW (MCK @ 132MHz)

yp (MCK @ 166MHz) (MCK @ 132MHz2) 66mW

(MCK @ 200MHz)

Dynamic Power (typ) - 285mW (500MHz) MRL A
Dhrystone 140mWw (500MHz) MRL B

External Loads on PIOs are not taken into account /I l I I I e L

140mW (528MHz) 328mW (600 MHz)
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e Fractional-N Audio PLL
e TaktnposaHue BHewHux LIATT, kogekos
e  OKoHomMA KBapua (12.288MHz nnn 11.2896MHz)

e o yeTtbipex I*S nopToB

e 2xSSC:

e Featurerich audio interface (fully programmable in terms of number of
channels, bits per channel, etc...)

e Supports I12S or TDM transmissions.
e Asynchronous RX and TX

e 2XI°S:
e Left or I?S justification, 8 to 32 bit per channel
e RXand TX share the same bit and frame clock

e KoHTponnep nnoTHOCTHO-UMNYyNbCHOU Moaynauum (PDM)

e 3axsaTt 16 OUTHOro 3Byka ¢ MUKPOdoOHa

e [lpopexmBarowmnm ounbTp
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5V, 8V or more
M

Cortex-A5

Class D m—
- peaker
Amplifier 48 Ohms

Audio
PLL ex:
-DMC2400 (4.3c @ 100kU)

*20V, 1A + 0.7A, Low Vggry (logic Level), low Cgg
*FDY4000, (11c @ 100kU)
+20V, 0.6A + 0.35A, Low Vg (l0gic Level), low Cgg
%

SAMA5D2

e Ludpo.oit ycunutens Class D Ckupgka oonee

° MowHocTb ao 5 Bt
E

e He HyxeH UAIT n counbTtp
e HyneBoe noTpebneHne Npu HEaKTUBHOCTH
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e CgBfA3b Mexay MUKpOCXxeMmamMu nocpeacTtBom crtaHgapTHoro USB
e [lo 480Mbps => 3ameHa ansa SPI/12C
e [lonHas coBMECTMMOCTb CTEKOB
e [InuHa nuHmnm cBa3m < 10 cm

Mukpocxembl Microchip

USB Host USB Host USB4604 / USB4624
(SAMASD2) 4-port High-Speed USB Hub
PHY IC-USB

USB4640

2-port High-Speed USBHub
USB cable HSIC signals and Media Card
(data, strobe)
LAN9730

USB to 100B-T Ethernet

PHY

IC-UsSB

LAN7850

USB Device USB Device USB to Glgi(t pre-release' i
Standard USB communication [nterChip USBcommunication
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Free Linux kernel 4.1 (www.linux4SAM.com)
e Mainline Publication and Long Time Support
| e  Comprehensive Linux-Based system incl. Bootloaders, kernel, root files system
) e Yocto project 2.0 (Jethro) OpenEmbedded- based distribution

° Mainline: https://qit.kernel.org/cqit/linux/kernel/git/next/linux-
next.git/log/?qt=grep&g=atmel

([
[
\\% e Yocto meta-layer: hitps://github.com/linux4sam/meta-atmel
([
([

° Linux4sam: https://github.com/linux4sam/linux-at91
° Demo: ftp://www.at91.com/pub/demo/linux4dsam 5.0/

Free QT5 SDK and Demo (SAMA5D3 & D4)
e  Home automation and Smartfridge demos
e Free Qt widgets and SDK provided by Atmel

Software examples

e  Support of tools: IAR EWARM, gcc

C++ e 40+ examples

@ ° Secure boot loader and secure SAM-BA tools

Altmel



http://www.linux4sam.com/
https://git.kernel.org/cgit/linux/kernel/git/next/linux-next.git/log/?qt=grep&q=atmel
https://git.kernel.org/cgit/linux/kernel/git/next/linux-next.git/log/?qt=grep&q=atmel
https://git.kernel.org/cgit/linux/kernel/git/next/linux-next.git/log/?qt=grep&q=atmel
https://github.com/linux4sam/meta-atmel
https://github.com/linux4sam/meta-atmel
https://github.com/linux4sam/meta-atmel
https://github.com/linux4sam/linux-at91
https://github.com/linux4sam/linux-at91
https://github.com/linux4sam/linux-at91
ftp://www.at91.com/pub/demo/linux4sam_5.0/
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(ARM) (o) ( 2 )

IDE, Compiler

(3O (ED
(o) () (o)

RTOS, Stack, GUI (Mlcrlpm) (G pmsr) (QF@W[K )

( Fﬁ&t) (RI:INEIN) ()
Kit, Module, Debug Tool (@m eeeeee )( S—

tmel
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IDE

RTOS

Kernel

TCP/IP
(IPv4 & 6)

SSL/TLS
USB
File System

Bluetooth
Graphics

JKO-CUctTemMa

Segger
- Embedded
Studio

Segger

embOS
embQOS/IP

emSSL

embUSB Host
embUSB Device

emFile

Clarinox?

emWIN

IAR - EWARM

Express Logic
ThreadX

NetX Duo
CycloneTCP

WolfSSL
CycloneSSL

USBX Host
USBX Device

FileX

Clarinox

GUIX

ARM/Keil-MDK
(planning to add CA5
support)

ARM/Keil

RTX

TCPnet V7
CycloneTCP

emSSL
CycloneSSL

USB Host
USB Device

Flash File
System

emWIN

GNU

FreeRTOS

FreeRTOS

LwIP
CycloneTCP
FreeRTOS+TCP

WolfSSL
CycloneSSL

FreeRTOS+FAT

Clarinox
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