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Atmel MCU @ the Heart of the Connected Worid

Atmel Companion
Devices

Memory Analog

AFE
Metrology
Temp Sensor

Serial EEPROM
MAC Address

Crypto

Authentication Automotive

32-bit MPU

SHA
=S
ECC

CAN / LIN Tx

: High Voltage
Highly Secure

Low Cost
ARM9 & A5 Cores

AVR Microcontrollers ARM

Lowest Power Wi-Fi
ARM M0+, M4 & M7 Cores 802.11a/b/g/n
Event System, SERCOM, & PTC '
LJFi)

Narrowband
FSK
2.4GHz & Sub GHz

Industry Leading
8 bit AVR Micros

7 SIGFOX

ARDUINO

Bluetooth
Low Energy &

802.15.4
ZigBee
6LoWPAN

Dual Mode

Atmel
SmartConnect
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Atmel Whole Product for a Connected World

Atmel Studio 7, Atmel Software Framework, and
Atmel Start, all make it easier to develop with Atmel’s
MCU and shorten the time to prototype and market

Development
Ecosystem
SHA: SHA204A
AES: AES132A
ECC: ECC508A

ZigBee: SAM R
Wi-Fi: SAM W, wif@
WINC1500/1000

BLE: SAM B,
BTLC1000
Combo: WINC3400

Wireless +

Basic & Simple: AVR
General Purpose CM0O+: SAM D

Atmel Cloud
Low Power CMO+: SAM L
Low Power CM4 & Small Form
Factor: SAM G
5V CM0+: SAM C
Performance MCU/MPU: SAM
S70/E70, SAMA5S

® MICROCHIP Atmel



Atmel: Broad Scalable MCU Platform

AVR Cortex-MO0+ ARM7?7 & AVR32 Cortex-M3&4 Cortex-M7 Cortex-A
« Broad and Continuous Product AvaE
Families Connectivity SAM4C
; ; ; Cortex-M4 I;’Iue;le(r:lgrge
+ Code and Pin Compatible devices o Conexcha S
- o + | Purpose
with common set peripherals SAMAN * NRM926
eneral
« One Development Environment for ey S Lo 850 DMIPS
H H Power
the entire portfolio LJece SAMAS Cortex-a
AVR32 General 480 DMIPS
Corto 4

UC3A/B/D 600 DMIPS
SAM7X
General SAM3U/X 512kB to 2MB Flash

Secure Purpose Connectivit
connectivity AVR32 4
ARM7TDMI Cortex-M3 180 DMIPS

UC3L 512kB to 2MB Flash
SAM7S Ultra Low SAM3S/N

General Purpose Power General Purpos:
pose
ARM7TDMI AVR32 Cortex-M3 180 DMIPS

100 DMIPS 512kB to 2MB Flash
50 DMIPS 64KB to 512kB
8KB to 256kB Flash

180 DMIPS
16kB to 1MB Flash

100 DMIPS
16KB to 512kB Flash

45 DMIPS
8KB to 256kB Flash

LA 45 DMIPS
megaAVR e 8KB to P56KkB Flash
9 Cortex-MO0+ A iTE
32KB to 256kB Flash

45 DMIPS
8KB to 256kB Flash
Introduced

tinyAVR 32 MIPS
8 to 384kB Flash after January
2012

20 MIPS

512B to 256kB Flash
8-20 DMIPS —Bﬂm_ 50-100 DMIPS 84-180 DMIPS 600 DMIPS 480-850 DMIPS

® MICROCHIP



Atmel 8-bit AVR Microcontrollers
More than 7 Billion AVRs shipped - One for every person on
Earth!
* tinyAVR
e 512B - 16kB, 6 - 32 pins
* Small, but powerful
* ~600 product variants

>

°* megaAVR
* 4kB - 256kB, 28 - 100 pins
* Robust and flexible
* ~1100 product variants

'(\(\\; B ‘\\‘O Complexity >

Performance

* AVR XMEGA )
aekr
« 8kB - 327 W
6@
e Extr X pverformance
(oS .
e Sup (\c,(e ~10g peripherals
* ~30C _.oduct variants

@ MICROCHIP Altmel



Broad Cortex MO+ Offering

Event System

General Purpose

+o— Low Power «+— 5V ———
Family SAM SAM SAM SAM SAM
Features D09 L21 L22 C20 (op k|
Cortex MO+ 8-16KB Flash 16-256KB Flash 32-256KB Flash

SERCOM 14, 20 and 24 pins 32, 48 and 64 pins
3x T/C for Control

PTC

10-bit 350 ksps
DAC

2xAnalog
Comparator

32-bit RTC

Serial Wire
Debug

BOR and POR
Internal RCs
Watchdog

High GPIO Count

® MICROCHIP

1x T/C for Control
12-bit 350Ksps ADC 12-bit 1Msps ADC

FS USB
Device

FS USB H&D

12-bit
1Msps and

16-bit SD
ADC

2x CAN

Ultra Low Power 5V Operation

Atmel



Atmel Differentiation with SW & Tools...
Addressing the complete product dev cycle ¢, .4ded

o Software & Device
Configuration
Tools

Reference
Solutions e-----._
Gallery

ey ey

ARDUINO

Best in class o  GEECEEICEE
Low Power MCU'’s :

] Fastest
& Wireless Solutions  "o3.\{ T\

Time to

Prototype
& Production

q From Product Selection, to SW Development,
@MICROCHIP to Prototype & Production — Atmel has you covered AtmeL



Atmel’s Holistic Approach to IoT Connectivity

Intelligent Enabling Solutions Cloud Connectivity
Components
Widest selection of IS Light bulb, -
MCU s O R,
Low Power MCU /- p— Key FOB @a@?_x :,C?D?éﬁﬁ = ')
MPU including 8-bit, -lﬂ*i*éé ?ﬁ-—h‘f__‘-!’)._
Cortex ARM MO+, kO "fﬁ:.-l— :AEEN
M3, M4, M7 and A5 Fitness band ==tsnCloUdiaEay
Wireless Bye Al T |I( Gateways mﬁl#nﬁﬁ-1= g J..-ﬁ:.\ ey
. Sensor MCU CUIVI y racker, --i\ g 7q_ m:_;wlﬁ.. E :z_ .=.1'
Integrated wireless Grypto Temp Sensor | | CY RIS E oL, G 1 [T
connectivity S

Wireless

Crypto
Device

solutions with BLE,
802.11, ZigBee,
6LowPan and more

Atmel crypto security
solutions provide
industry-leading
performance, cost
effectiveness and
integration

Partnered with
market-leading
manufacturers and SW
providers to provide
complete Atmel-based
system solutions

MCU/
MPU Sensor
Crypto

Wireless
Module

MCU / Energy
MPU Source

Crypto

Wireless

Sensor i

o OPEN
o
«®  INTERCONNECT

Watches,
Thermostat,
Door Lock,
Appliances

Smart City
Infrastructures,
Smart Metering

Development Environment

Algorithmic IPs: Security, Touch,
Network/Communication Stacks

® MICROCHIP

Developer Community driven ecosystems:
Arduino, ARM mbed

100% Portfolio Coverage:
“Out of the Box” Cloud
connectivity for ALL MCUs,
MPUs and Wireless Solutions

Atmel Cloud-Sandbox:
Cloud visualization of IoT
edge-node while prototyping

Broad Cloud Ecosystem:
Portal for Third Party Cloud
Services

Atmel



Scalable Family of Atmel | SmartConnect

BLE

€3Bluetooth’

WiFi/BT
D S

802.15.

wid) wi )
WING3400
SAM W25 WiFi/BLE4.0
WiFib/g/n Network
Flash MCU Controller

wi D 5
WINC1500 T .
WiFi b/g/n Il

Network WiFi/BLE4.0
Controller Link Controller

wi D)
BT SMART WILC1000

Flash MCU WiFi bigin Dual Mode
Link 72Mb/s
Controller Up to 200m range|

SAM R 2
BTLC1000
ZigBee/ BT SMART
6LoWPAN RF215 V.d Link

High data rate
AP connectivity
72Mb/s

Flash MCU Controller Up to 200m range )
2.4/Sub-GHz X
802.15.4
Transceiver Healthcare, fitness, ATMEL
RF233 2 Beacons STUDIO
Ultra Low power listen
RF212B 2 2 4-GHz §El PAN systems
ATAB5082xX | 02 15.4 250Kb/s 1Mb/s, Up to 10m range
=4’ SIGFOX Transceiver Up to 300m range
Sub-GHz
802.15.4 Vionitor and Control
Transceiver 250kb/s >
Up to 300m range
S Atmel

Alarm systems
~ 2-5Kb/s Up to 2Km rg




Crypto Authentication
Ensures things and code are real, untampered, & confidential

Secure Identity

Easiest way to provide Node ..

Credentials to a system Authentication
Ensure only

OEM/licensed nodes

& accessories work
Secure Download &

Boot
Authenticate & protect
code in-transit

Message Security
Authentication,

Anti-Cloning message intec__:Jri_ty,
Prevent building with and confidentiality
identical BOM or of network nodes
stolen code (IoT)

@ MICROCHIP Altmel



Atmel Automotive Product Lines

« Microcontrollers: Embedded Flash MCUs:
Proprietary AVR 8-bit Controllers
and Highly Integrated 32-bit ARM MCUs

« Touch: Dedicated Touch Controllers for
Buttons, Sliders, Wheels and Touchscreens

« Car Access: Secure Automotive LF/ RF Solutions
(Remote Keyless Entry, Passive Go, Passive Entry)

« In-Vehicle Networking: Complete Portfolio of
Stand-alone and Integrated LIN Solutions, Best-
in-class EMC Performance, More to Come

« Electric Motor Drivers: DC, BLDC, High-temperature

« Memory: Automotive Serial EEPROM Memories

@ MICROCHIP Altmel



Atmel Smart Meter Platform Roadmap

— Highest Integration and Leading-Edge
S e Flexibility Connectivity

A Sensing Signal Processing Application Processor Protocol Processor PLC,RF Transceiver

MCU MCU/MPU R

SAM4, SAMD
’ SAM4, SAMA5 G3-PLC

SAM9
Energy Measurement AFE ATPL250
iph/3ph
Application & Multi-Protocol PLC Secure ASSP
90Exx Dual Core Cortex-M4
PRIME/G3

SAM4CP16x

. . Sub G Wireless
Analog Sensor Metrology & Application Secure ASSP
i1ph/2ph/3ph Dual Core Cortex-M4 RF212B

ATSENSE SAM4C4/8/16/32
2.4G Wireless

RF233

Global Smart Meter
Architectures

Sensors & Metrology & Application Secure ASSP
Dual Core Cortex-M4
iph/3ph

4g Wireless

SAM4CMP (8/16/32)
\ 4 SAMA4CMS (4/8/16/32)

@ MICROCHIP Altmel
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MICROCHIP

Atmel portfolio for
attach to MCHP products
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Focus
Technology

Why
Atmel ?

Where & why to sell Atmel products based on
which technology ?

Embedded

Wireless /

Security

Automotive

Control

8-Bit AVR
32-Bit ARM Cortex-M
32-Bit ARM Cortex-A

» Most efficient single-
cycle 8-Bit CPU
- Ease-of-use with IDP
(Atmel Studio 7, Atmel
Start & Atmel Gallery)
for AVRRARM
» Large & scalable 8/32-
Bit product portfolio
» Pico Power to enable
— Lowest static power
8-Bit (100nA@25°C)
— World’s most efficient
Cortex MO+ device
(highest EEEMBC
score) with 35uA/MHz
& <1pA with 40K
SRAM retention
 Smart low power
peripherals: Event
system, SERCOM
Sleepwalking, low-cost
USB from internal RTC

c\ VIICROCHIP

IoT

Zigbee (sub GHz, 2.4GHz)

Wi-Fi (2.4GHz)
BT Classic & BLE

SigFox

Broadest offering for IoT

Zigbee

» Best RF performance &
Ultra low power (sleep,
TX off, RX listen)

* Highest data rate
(2MBit/s), Best ESD &
supports T=125°C

Wi-Fi & BT/BLE

» MP certified (FCC, ETSI
etc.) modules incl. stach

 Best RF performance

* Lowest Power (deep
sleep < 3uA)

e Cloud-ready platform

» Industry’s best security

» Supporting standards:
OIC, Thread, home kit

SigFox
* Single chip, 1st SigFox
certified device

32-Bit ARM9
32-Bit ARM Cortex-A

PTC @ 32-Bit ARM
devices & AVR

HMI:

 Low Power: Run
mode <150mW
@536MHz)

* Small footprint
(10x10)

* Open Source SW
support on Linux,
Android, freeRTOS

e Linux QT widget
library for HMI

Touch:

* HW for capacitive
touch sensing (CPU
utilization < 5%)

» Class B Safety Lib

* Low power

* Robustness (EMI,
moisture) for home
appliance touch

Crypto
Authentication
(symmetric /
asymmetric)

TPM

- Strong multi-
level HW
security e.g.
active shield,
memories
protected ) @
low cost
Portfolio from
low-cost
symmetric AES
encryption
(SHA204) to
sophisticated
asymmetric
ECC
Easy-to-use
tools (Xplained
wings) and
demo SW
(ACES)
available

IVN (LIN, CAN)
Car access &
industrial RF
8-Bit AVR
32-Bit Cortex-M

 Industry’s largest
LIN portfolio (Tx
& SBC)

« HV port for
switches, relay &
LED

« CAN: low power
standby mode
and CAN FD
support

e Industrial RF -
low current
consumption
TX/RX

« PTC for robust
buttons &
proximity

« 32-Bit MCU w
Ethernet AVB
stack for
infotainment
gateway

IV ICU



Where & why to sell Atmel products based on
which technology ? - Attach products

Key
Product

Target
Applications

@ MICROCHIP

Embedded
Control

Tiny AVR,

(X)Mega AVR
SAMD/L SAMC (5V)
SAM4S/N/L/G/E
SAME70/S70
SAMA5S

- Battery-powered
general purpose

- Small appliance

* Board controller

- Sensor interfaces

* Lighting

« Industrial
automation &
M2M (process
transmitter &
Asset tracking)

« GPS watches

» Sensors, actuators

« Room control unit

* Networking &
gateways

Wireless /
IoT

RF233,ATmegaRFR2
SAMR21

WINC1500
WINC3400
SAMW25
BTLC1000, SAMB11

ATA8510/15/20

Zigbee:
Connected
Lighting & Smart
Meter

Wi-Fi, BLE&SigFox

« Wearables,

» Appliance

e Healthcare

« Smart meter

e Thermostats

« Connected
Lighting

e Industrial control

* Building
automation

* HMI panels

¥y =

SAM9 G/CN
SAMA5D3/4
SAMA5D2 w PTC

SAMD1x/2x PTC
SAML21 PTC
SAMC20 PTC

- Wearables,

 Control panels

* Imaging &
terminals

e Industrial
automation

* Audio streaming

e Robotics

e Home Appliance

* Room control unit

* Battery-powered
automation
panels,

* Automotive
interior

Security

SHA204
ECC108/508
TPM2.0

SAMA5D4/D2

- Consumables
e.g. external
batteries, cables

» Secure IoT
application e.g.
building
automation, smart
meter etc.

« Industrial
automation
networking

« Power tools

« 3D Printer

 Smart Meter &
secure
gateways,

: G

Automotive

ATA6632/3/4 (LIN)
ATA656x (CAN-FD)

SAMDA/CA
SAMV70/1

ATA583x

* Networking:
Body module, door
/seat control,
window lifter

* RKE / PKE

» Interior HMI e.g.
center stack, roof
module,

- Battery-
operated car
access, door
opener / passive
entry, remote
connections

» Industrial &
construction




SAM S70 & E70 High Performance MCU

SAMS70/E70 ®* Cortex™ M7 Core
* Up to 300MHz G\)

Up to 2MB Cortex-M7 * DSP/FPU E>* \“
embedded Flash 300 MHz e Embed” &\:l
384KB TCM ° 1.
51O et
Static M S -
L L) \

\“\\6 OQO\EAAM interface

SDRAM Controller i o
sueur o 0 (08 o + 7

0 ol
1 HS USB Dev./Host 9\0 QG * Advanced Analog and PWM

S
w/ PHY 60 “?0 . * Ethernet AVB and Dual

>
: ‘o‘\e R CAN-FD on SAM E70
2 SPI, 3 TWI 9{(\

®* Packages:
* QFP: 64, 100, 144
* QFN: 64

2-ch 12-bit DAC ®* Temp range -40/105°C

User interface ®* 12 Years Lifetime Commitment

Memory

® MICROCHIP Atmel



Atmel eMPU Product Portfolio
Major Strengths and Target Applications

Entry Level MPU, Price,
Secure Boot

Entry Level UI Applications /
Basic Linux Machine

—

Not recommended for new
design

Q MICROCHIP

SAM9_ 5Series

SAMAS5SD3

New, DDR3 Support, Low

Power, Low system cost
High Grade Security

—

Payment, Battery Operated

[ Wearable, Secure Gateway, ]
Applications

SAMA5D2

HW Video Decoder,
Performance,
Advanced Security

SAMAS5D4

UI with Video applications,
Secure Gateway

Mature, Low Power,
Connectivity, Large
number of I/0s

Battery Operated Applications,
Gateway

Atmel



Example of an Edge Sensing Node Solution
Certified Module approach for quick time to market (SAMW25)

WiFi SoC
Host Application ' Full WiFi+TCP/IP stack with
. Transport layer security

Socket API

SPI Driver

Ultra Low Power MCU
(ex: Cortex-M0+, 32KB
RAM, 256KB)

>

'§ TCP/IP o B )

o TLS X ¥ AN Crypto element adds

n \ L3 AN application layered
security

WiFi Stack

A3\ MicrocHIP Altmel



SIGFOX - Atmel SoC Solution ATA8520x

Concept & USP:

® Highest integration level with embedded SIGFOX functionalities:
DBPSK modulation, protocol stack, secure key, ID & PAC code

® Flexible solution - can be combined with any MCU selected as optimal
for the user application

® Easy system integration: using a standard SPI communication with SPI
command interface
SIGFOX™ base station

@ vt

» SIGFox

ATAB520 SIGFOX compliant :.\\

mi
SIGFOX Protocol

| Sensors e

SIGFOX™ sensor node

@ MICROCHIP Altmel




Security Portfolio Overview

SHA204A
TPM 2.0 Protocol

Node Authentication

Node / Accessory Authentication IP Network Security

Network Security (TLS/DTLS support)

Key Features & Use Node to Cloud Authentication and On-

Accessory Authentication

Cases Node to Cloud Authentication and On- SeElElng
Bl Remote Attestation
On the fly encryption/decryption
Cryptographic Agility
Crypto Algorithms NIST SHA256 NIST SHA256; ECC P256 NIST SHA256, ECC P256, RSA 2048
Non Volatile Memory 4 .5Kbits 8.5Kbits 64kB
I/0 Interface 12C, Single Wire 12C, Single Wire 12C, SPI
. . Package, Pinout and Software compatibility across the board for UDFN-8 / .
Migration I2C variants TCG compliant
Packages LRI, soxcs,(gg;)23—3, 3-Contact UDFNS8, SOICS, SOT23-3 UDFN8, TSSOP
Availability Production Production Samples Q3 2016

Low-cost, high-level secure element, easy to design-in
in order to make your customer‘s system security-proof

@ MICROCHIP Altmel



Automotive Microcontrollers Overview
AEC-Q100 Qualified

UC3C
32-bit AVR

megaAVR
8-bit AVR

tinyAVR

8-bit AVR

Entry Level Connectivity

UcC3cC 100 DMIPS, 128KB to 512KB Flash, 64 to 144 pins, Ethernet, CAN, USB,
Motor Control PWM, Grade 1

General Purpose 8bit, Entry Level LIN Nodes, High-Temperature

MEGA 16 MIPS, 4KB to 64KB Flash, 32 to 64 pins, EEPROM, UART, SPI, I2C, Motor Control PWM(*), CAN(*) ,
Grade 1 & 0(*)

Sensor and Actuator Control

TINY 16 MIPS, 2KB to 16KB Flash, 8 to 32 pins, EEPROM, UART, SPI, I2C, motor Control PWM(*), Grade 1 & 0(*)

Sampling WCLIOREPILI: () Features available only on a subset of the family

® MICROCHIP Altmel



The PTC is a Default Peripheral for Atmel MCUs
Atmel devices with integrated Peripheral Touch Controller

Number of self/mutual Channels in red

AVR

SAM R21

Connected
Lighting &

1 6/256 n. ustria - Cgroté;(l-f/ig+
ortex-
SAM D21 SAM DAL 1 6/1 69
Vv

General Purpose
Cortex-M0+ Automotive
Cortex-M0+

24/144 SAM D11 SAM D20 32/956 32/256

General
Cortex

32/2
56 sz PR

ATmega328PB

Future

ATmega324PB

ATtiny81x

32/256

e,
A5\ MicrocHIP Atmel



Atmel LIN ICs - Largest LIN Portfolio

Switches

Voltage

Watchdog
Regulator

ATA663203/05

LIN
Transceiver

LIN Bus

ATA6662/63/64/70

ATA6623/25/29/31

ATA6622/24/26/28/2"
ATA663431/54

ATA6823

ATA664151 P‘\\

Red: New LIN Family Members

® MICROCHIP Altmel



New CAN Transceiver Family — Choice Matrix

Part Numbers

ATA6561/ ATA6565
ATA6560 6600 | ATA6564 | pual CAN | ATA6570 | ATA6571 | ATA6572

Standby Mode 2Xx V
Silent Mode V - v V V V
I/0 pins from 3V to 5V - v v - v . V
SPI - = = = (¥ 4 L 4
HV- WAKE input - - - = “,?0 6@@"‘ -
default ON - = - %_GP‘ g\ [v 4
Watchdog “ 6@
default OFF |  — a - N\ (o) - _
‘s < Ny
INH' Out ut — — »

: 00 v vV
Watchdog Reset output - QQO ‘6\\ - - V
CAN FD (5Mbit) (¥ 4 SV e (e 2x 1V 4 [V 4 ¥ 4

29
CAN PN ‘e\e - - V¥ - v
ISO Norm e\l’\Ge%z 5| IS011898-2 | ISO11898-2,5 |IS011898-2,5,6 1S011898-2,5| 'S 0%
Technology P‘\\ 0 150nm BCD on SOI Technology
Package ,S08 | DFN8/SO8 | DFN8/SO8 | DFN14/SO14| DFN14/SO14| DFN14/S014|DFN14/S014
Compatible socket pin/socket compatible pin/socket compatible

T -—mwv
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