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SAM A5 ARM® Cortex ®- A5 MPUs

Versatile, High-Performance, Low-Power
Industry’s lowest-power MPUs

Ideal for secure industry, 10T, wearable applications

Operating at 600MHz/945DMIPS
with low power consumption, the
SAMAS5 ARM Cortex-A5 based MPU
is ideal for high-performance, low-
power and cost-sensitive industrial
applications. These characteristics
make it the perfect choice for control
panels, smart grid devices and bar
code scanners—anything that needs
high levels of connectivity, enhanced
user interfaces, robust security, or
battery operation. With its high level
of system integration, the SAMAS
provides maximum flexibility, while
minimizing the need for expensive
additional components.

SAMAS devices are supported by a
rich third-party ecosystem, including
memory suppliers, low-cost power
management ICs and software
solution providers.

@ MICROCHIP

Key Benefits

High Performance

¢ Up to 600MHz operating frequency
(945DMIPS, 1.58 DMIPS/MHz)

64-bit internal bus architecture and 32-bit
DDR interface with 1600MB/s of
bandwidth

Neon and FPU for high-precision
computing and accelerated data
processing

e L2cache

Low Power

* <15omW full active mode

¢ <300pW RAM retention and RTC
Connectivity & User Interface

* Gbit Ethernet/USB OTG/Dual CAN FD

* Graphic LCD controller/Video Decoder

* CMOS image- [ Touchscreen Interface

Security

* Hardware encryption engine
* ARM Trust Zone partition system
Y 1{14Y

* Features ease the impementation safty
standard such as IEC61508
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SAMAS5 ARM® Cortex ®- A5 MPUs

Versatile, High-Performance, Low-Power

SAMAS Series at a Glance

The Microchip SAM A5 family consists of three product series and a total of 16 different
microprocessors that meet your every industrial design need. By designing with the
SAMAS series, you eliminate trade-offs in performance, power and ease of use.

SAMAS Family SAMAS D3 SAMAS D4 SAMAS D2
Shared Features

ARM® Cortex ®-A5
500-600MHz

Floating Point Unit
L1 Cache(2x32kB)

DDR2, LPDDR, LPDDR2

1x 10/100 EMAC 2x 10/100 EMAC 1x 10/100 EMAC
1x 10/100/1000 GMAC w/ IEEE1588 w/ IEEE1588 + AVB
2x CAN FD

Display Controller

Camera Interface 2x CAN

USART, SPI, I?C, I’S

RC OSC, WDT, POR,
RTC

3x SDIO/MMC 2x SDIO/MMC
Ultra low power in
Active/Sleep/Backup
12bit ADC 10bit ADC 12bit ADC
Linux BSP
Secure Boot, Crypto, Secure Boot, Crypto, DDR Encrypt, Secure Boot, Crypto, DDR Encrypt,
TRNG TRNG,Tamper, ECC/RSA TRNG, Tamper, Env. Monitoring

SAMASD?2 Series SAMA5D4 Series
SAMASD?2 series extends the SAMAS The Microchip | SMART SAMA5D4 MPU
family by offering great features integrated operates at 945DMIPS, includes a 720p
into lower pin count packages, making it hardware video decoder and high level of
ideal for applications where security, power security making it ideal for any high-
consumption or space constraints are key performance, secure and cost-sensitive
considerations. industrial application requiring video

playback. Updated A5D4 speed from
SAMAS5D3 Series 528Mhz to 600Mhz.

Operating at 850DMIPS at under
150mW, the Atmel | SMART SAMA5D3
MPU is ideal for any high-performance,
low-power and cost-sensitive industrial
application.
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SAMAS5 ARM® Cortex ®- A5 MPUs

Versatile, High-Performance, Low-Power
Hardware Eco-System

c\ MICROCHIP
EEPROM EBI, MLC/ Trustzone®
— Parallel NOR SLC NAND R sccue
Tos H I BA NAND Flash Controller Secure application
environment

)L ALLIANCE 16/32-Bit DDR
ZNMEMORY P DDR2/3/3L LPDDRI2I3 Controller

w/ on the Fly Encryption

MPU

SDMMC
A5\ MicrocHip [EERITEERS TOSHIBA

SAMAS Rutronik Memory Line Card

JL_ ALLIANCE @ MICROCHIP @ TOSHIBA

NANYN

N MEMORY

Flash

NAND 1 - 128 Gbit
e -MMC™ 4-128 Gbit

LPDDR 64 - 1024 Mbit 128 -512 Mbit

SDRAM LPDDR2/DDR2 256 - 2048 Mbit 128 - 1024 Mbit

DDR3/LPDDR3/
DDR3L

1-8 Gbit

1-4Gbit
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SAMAS5 ARM® Cortex ®- A5 MPUs

Versatile, High-Performance, Low-Power

Typical Applications

HMI Control Panel

Key Design Considerations or &

= High-performance, high-bandwidth architecture
to sustain large screen resolution

= Consumer-grade user interface

SAMASD3, SAMA5D4 Benefits
= Up to 600MHz powerful ARM Cortex-A5 with
Neon/vFPU and L2 cache for graphic

accelerations as well as a 16/32-bit DDR conTRoLLER

memory interface delivering the data bandwidth Microchip Cortex-A5
to achieve high screen resolution and complex SAMAGS Series
animation

= 720p Hardware Video Decoder to playback
H264, VP8 videos

= 24-bit TFT LCD controller with overlays
supporting up to XGA resolution

» Free Linux® distribution with
OpenMax/Gstreamer, Qt SDK, free Android™
port, as well as other popular GUI

Point of Sales Terminals

Key Design Considerations

= Pre-certified PCl4.1 processor

= Extensive embedded security features
» Low system cost

SAMA5D2 Benefits

= High security features including secure boot,
environmental monitoring, on-the-fly
encryption/decryption engines, secure storage
and tamper pins

= Extensive peripherals, including one 10/100
Ethernet port, up to two USB HS plus one
USB HSIC and a 24-bit LCD interface

= 11x11 BGA196 (0.75mm pitch) and 14x14
BGA289 (0.8mm pitch) enabling 4-layer
routing possibilities

= (LP)DDR2, (LP)DDR3 and DDR3L support
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SAMAS5 ARM® Cortex ®- A5 MPUs

Versatile, High-Performance, Low-Power

SAMAS Product Lineup

TFBGA TFBGA LFBGA LFBGA LFBGA

196-pin  196-pin  196-pin 256-pin 289-pin 289-pin 289-pin  324-pin 324-pin 324-pin 324-pin 324-pin 289-pin 361-pin 289-pin 361-pin

[ATSAMASJATSAMAS|ATSAMAS|ATSAMAS)
D41 D42 D43 D44
600 600 600 600

Max. Operating Freq

(MH2) © 500 500 500 500 500 500 500 536 536 536 536 536
FPU Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
ARM Neon Yes Yes Yes Yes Yes Yes Yes - - - - - Yes Yes Yes Yes
ARM Trust Zone Yes Yes Yes Yes Yes Yes Yes = = = = = Yes Yes Yes Yes
SRAM (kBytes) 128 128 128 128 128 128 128 128 128 128 128 128 128 128 128 128
Max|/O Pins 72 72 72 105 128 128 128 160 160 160 160 160 152 152 152 152
DRAM Memory DDR3/DDR3L/DDR2/LPDDR/LPDDR2/LPDDR3 DDR2/LPDDR/LPDDR2 DDR2/LPDDR/LPDDR2
NAND Interface Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
SD/eMMC 1 1 1 2 2 2 2 3 2 3 3 3 2 2 2 2
MemwMM“:nl‘a'gemem Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
USB 2x HS 3xHS 2xHS 3xHS
UART 9 9 9 10 10 10 10 7 5 5 7 7 8 8 8 8
SPI 6 6 6 7 7 7 7 6 6 6 6 6 8 8 8 8
TWI(1%C) 6 6 6 7 7 7 7 3 3 3 3 3 4 4 4 4
aspl 2 2 2 2 2 2 2 - - - - - - - - -
CAN = 1 1 = = 2 2 = = 2 2 2 - - - -
CAN-FD = Yes Yes = = Yes Yes = = = = = = = = =
LIN 5 5 5 5 5 5 5 4 4 4 4 4 - - - -
1’s Yes Yes Yes Yes Yes Yes Yes = = = = = = = = =
e 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Ethernet 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2
GraphicLCD Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes = Yes Yes Yes Yes Yes
Video Decoder - - - - - - - - - - - - - - Yes Yes
Cameralnterface Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
ADC Channels 12 12 12 12 12 12 12 12 12 12 12 12 5 5 5 5
Crypto Engine AES/DES/SHA/TRNG AES/DES/RSA/ECC/SHA/TRNG
Er!vi mnrrfenla_l = = Y = _ = Y _ = _ = = _ - - -
Monitors/Die Shield
Tamper Pins 6 2 8 - - - - - 8
32kHzRTC Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Timers 6 6 6 6 6 6 6 5 5 5 6 6 9 9 9 9
PWM Channels 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Quadrature Decader 2 2 2 2 2 2 2 - - 1 - - 3 3 3 3

Temp. Range (°C) -40to85 -40to105 -40t0105 -40to85 -40t0105 -40t0105 -40to105 -40to85 -40t085 -40to85 -40to85 -40to105 -40to85 -40to85 -40to85 -40to85

1/0 SupplyClass 1.8V/33V

Operating Voltage 1.1 Vto 1.32V 1.08 Vto 1.32V 1.62Vto 1.98V
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