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* 8-OUTHbIEe MUKPOKOHTpONep.LI

* 16- OUTHbIE MUKPOKOHTpPONMEepPLI

* HesaBucumasg ot agpa
nepudepusa (CIP)
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MASTERs 2016 aponwouumn 8-un paspsagHbix AVR n PIC ==
1985 1990 1999 2010 2013
PICCPU First Microchip 1 Billion PIC Introduction of PIC MCU Core More than 12 Billion
Invention  MCU Introduction  MCUsshipped  Independent Peripherals PIC MCUs shipped
2016
Creation of 8-bit
MCU Powerhouse
1992 1997 2003 2007 2015
AVR CPU First AVR MCU 500 Million AVR  Introduction of AVR More than 7 Billion
Invention  Introduction MCUs shipped  MCU Event System AVR MCUs shipped

AVR MCU
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* Microchip o6begnHAET aBa Hanboree
CUIbHbIX MUPOBbLIX bpeHaa B 8-bit
MWUKPOKOHTpOsI1epax

* Microchip eguHCTBEHHbLIN NPONU3BOAUTENb
8-n pa3psaaHbix MK, yBennumBaroLmnm
MHBECTULUMU B pa3paboTKy HOBbIX
NPO4YKTOB

* bygeT npogormkaTb npeanaratb
OTNnagoYHble NnatdopMbl Anst 06ounx
nnatdopm AVR n PIC
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* Apxutektypbl PIC n AVR

* [1Ba JoMUHUpPYOLWKX bpeHaa B 8-U
pa3psiAHOM MUpe

* BbonbLUoW ONbIT BO BCTPpanBaeMbIX
NPUNOXEHNAX

* CymmapHas gongd pbolHka 6onee 25%

The industry’s most popular and technologically adva y ' choice for embedded designers
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1991
No. Rank
1 Motorola
2 Intel
3 Philips
4 Mitsubishi
5 NEC
6 Hitachi
7 Toshiba
8 Siemens
9 TI
10 Matsushita
11 National
12 SGS-Thomson
13 Ricoh
14 MHS
15 nT
16 Sharp
17 Fujitsu
18 Oki
19 Zilog
20 Sony
23 Microchip

Worldwide 8-bit MCU Rankings

1996
Rank
Motorola
NEC
Philips
Hitachi
Mitsubishi
Toshiba
Matsushita
SGS-Thomson
Intel
Microchip
Siemens
Fujitsu

TI

Sony
Zilog
Sharp
Temic
Sanyo
National
Oki

1998
Rank
Motorola
NEC
ST-Micro
Philips
Hitachi
Mitsubishi
Microchip
Toshiba
Siemens
TI

Fujitsu
Sanyo
Matsushita
Atmel
Zilog
Sharp
Sony
Intel
National
LG Semi

2001
Rank
Motorola
Hitachi
NEC
Microchip
ST-Micro
Philips
Toshiba
Atmel
Matsushita
Sanyo
Samsung
Mitsubishi
Infineon
Sony

TI

Fujitsu
Sunplus
Zilog
Novatek
Micronas

2005
Rank
Motorola
Renesas
Microchip
NEC
ST-Micro
Atmel
Toshiba
Philips
Fujitsu
Infineon
Sanyo
Samsung
Matsushita
Sony
Sunplus
Micronas
Novatek
Intel
Holtek
Winbond

2006-9
Rank
Microchip
NEC
ST-Micro
Freescale
Atmel
Renesas
NXP
Cypress
Sony
Fujitsu
Panasonic
Toshiba
Samsung
Datang

Si Labs
Holtek
Infineon
Elan
Winbond
Denso

5.7B% CY15 Market

2010
Rank
Renesas
Microchip
Atmel
ST-Micro
Samsung
Freescale
NXP
Cypress
Panasonic
Fujitsu
Datang
NEC (1Q)
Sony
Toshiba

Si Labs
JSC
Holtek
Infineon
Sonix
Elan
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2015
Rank
Microchip
Renesas
NXP
Atmel
ST-Micro
Freescale
Cypress
Datang

Si Labs

Market
Share %
15%

10%

Samsung
CEC Huada
Holtek
Spansion
Tongfang
SHIC
Panasonic
Sony

SH Fudan
Infineon
Ixys

Based on dollar shipment volume 1991-2014, Source: Gartner and Microchip
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* PacwupeHue pa3padboToK B 8-p cermeHTe
* [lpogorkeHune nueectuumn B paspabotky PIC MK
* YBennyeHune nHeectuummn B pacumpeHmn AVR cemencrs
* bonee yem 40 HoBbIX AVR 1 PIC MK B paspaboTtke

* JlnpepcTBO B TexHonorusx 8-p MK

* HesaBucumasa ot Agpa lNepudpepus (Core Independent
Peripherals)

B3anmoceasaHHag, VIHTennektyanbHaa AHanorosasi nepmdepus
Hunskoe notpebneHune (picoPower, XLP)

HageXXHOCTb B CIOXHbIX YCNOBUAX

Pabota ¢ 5 B cuctemamu

* Ot % Xt

HapnexHble CEHCOpPHbIE TEXHOJTIOTNA
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MASTERS 2016 AVR & PIC Microcontrollers am

* YBernnyeHuve npoun3BoACTBEHHbIX
MOLLHOCTEeW

* Heckonbko dabpuk B pa3HbIX permoHax

* Oonronetue & lNopgaepxka
* NpusHaHue B HOYCTPUM 3a NPOAYKTbI C
caMbIM NYYLIUM XKN3HEHHbBIM LIMKITOM
* Moaenb He CHATUA C NPOMN3BOACTBA
* Jlyywee obecrnevyeHne nepexoga Ha HOBbIE

NPOAYKTbl B COBMECTUMbIX KOpMycax C
npeemcTtBeHHOCTbIO [10




PasButue
8- paspsAAHbIX
CeMeUucTB

8/16 bit MCU Slide &b
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MASTERSs 2016 Function Enabling Building Blocks 'EE?
Intelligent Analog 8-bit PIC/AVR Microcontrollers

Sensor Interfacing & Signal Conditioning

Waveform Control
PWM Drive & Waveform Generation

ADC Complementary Device Information
Output Generator Area

‘ ADC with Complementary Direct Memory
Computation Waveform Generator Access

Timing & Measurements
Signal Measurement with Timing & Counter Control Comparators Event System

(g)n:irg:liroanl:;e (Enhanced) Capture High Endurance CAN
Ar:nplifiers Compare PWM Flash (Data)
Numerically
DAC Controlled Oscillator IDLE & DOZE I2C
= . High Current . Memory Access
Safety & Monitoring Vo BB Partition LIN
Hardware Monitoring & Fault Detection Hi i
gh Speed . Peripheral Module
Comparators Angular Timer ‘ Disable SPI™
H H Operational Charge Time Peripheral Pin
Com mun Icatl ons Amplifiers Measurement Select UART
ered’ Wireless & Encryptlon Ramp Generator & Real Time Clock Vectored Int t USB
Slope Compensation Calendar CCIOICCUICIUDES

Hardware CVD

Ultra Low Power Signal Cyclic
User Inte rface Comparators Redundancy Check
Voltage Temperature Hardware Peripheral Touch
Reference Indicator & Sensor Limit Timer Controller

System FIGlelllty Zegzgl;c:ss 8/1 ﬁ'li?gg:-bit LCD

Low Power Operation & Application Enhancements

Capacitive Touch Sensing & LCD Control




e Peripheral Pin Select %"

MASTERs 2016 I/O Pin Remapping of Digital Signals ==

Peripheral Pin Select (PPS) Benefits

a0  Configure any digital peripheral to any 1/O pin a  Eliminates “pin overlap” for total

Q  Provides increased freedom & optimized use of integrated optim!z_ation of pefip_heral resources
digital resources 2 Simplified and optimized migration

2 Flexible pin function assignment 2 Provides layout flexibility

Q Route peripheral to multiple pins to increase current drive

2  Runtime configuration of pin out Example Uses
a  Systems requiring highest signal

. integrity
Voo PIC MlcrocontrO"er Vs Qa Migration of |egacy designs
Q SupPort for new pin-out
B S > configurations

a Applications that require optimized
tracing & board space usage
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MASTERs 2016 Custom Combinational & Sequential Logids’
Configurable Logic Cell (CLC) AocTonHCcTBA
2  KomOGMHauMOHHbIe nornyeckue pyHKLU - Zggg:;ﬁ:gﬁ;‘g;’;i BHYTPEHHUX
a TD AND/OR/XOR/NOT/NAND/NOR/XNOR Q  YMeHblueHue Yyncna KOMNOHEeHTOB U
purrepsl, satlenku pa3mepa MevaTHoit MnaTbi
a D & JKFlip-flops, D & SR Latch’s 2 BbLICTPbIN OTKNMK
Q HacrtpauBaemas noruka ¢ 3agadyamMmu ynpasJrieHUs 2 He3aBMCMMOCTb OT AApa
Q Jlo 32 BHEWHUX U BHYTPEHHUX UCTOYHUKOB 2 Pa6oTta B SLEEP
Q Bbixoa Ha NUHbI UNN BHYTPEHHAS nepudepun E le U
Q  KoHdwmrypuposaHue B Microchip Code Configurator Xample Uses

(MCC) 2

- -C
Data

Modulation General
Purpose
Signal Logic
Conditioning Event

Sequencing

OnNeKTPOHHbIN KNneun
Signal conditioning
NocnepoBaTenbHOCTbL COOE
CUHXpOHM3aLunsA curHanos
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MASTERs 2016 Hardware Monitoring & Fault Detection E
Hardware Limit Timer (HLT) AocTonHCcTBA
Q  PacwwupeHue 8-bit Tanmepal/cueTuymka c 2 YMeHbLUeHMne CNOXHOCTH KoAa
BO3MOXHOCTbIO C6poca No BHELLHEMY COBbLITUIO 0 HesaBucumas ot sapa nepudepus
Q Angapan-lbm KOHTpPOIb nponnga nepuoau4yeckoro Q Pab6ora B SLEEP
COObITUA U OEeTeKTUupoBaHue cooeB (OCTAHOBKa,
oGpLIE OC, M ap) T ( MprMepbl NPUMeHeHUs
Q Tanmep nepuoaa ¢ BHELWHUM BXoOoM cbpoca Q  OrpaHuYeHue KpUTUYECKUX BPEMEH B

cUcTemax c 3amMKHyTOW netneun
obGpaTHOM cBA3M

O WUCTOYHMKM NUTaHUA
Q OpauBepbl NpUMBOAOB

a  I'mbkocTb
O Bbibupaembin Tpurrep coobITUA
Q  PasnunyHble pexumsbl
Q2 CeMb UCTOYHMKOB TaKTUPOBAHUA
Q  To4yHocTb A0 2 KOMAaHAHOrO LMUKNa

SI9ALIQ
134

Hall Effect Sensor

Example: Monitoring a motor for fault conditions
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24-bit Signal

c€Anma

Signal Measurement Timer:. .::!

24-bit namepeHue noobLIX LUPPOBLIX AAHHbIX

Measurement Timer (SMT)

Q To4yHoe uamepeHue NodbIX LNPPOBLIX CUTHANOB

a I'Iepuop,, ANUTeNnbHOCTb UMNyJbcCa, 4YacToTa,
CKBaXXHOCTb, U Ap.

Q Bbicokoe pa3spelueHue 24-bit
Q [o3BonsieT oTHOCUTESIbHbIE U3MepeHUst
O PasnuyHble npepbiBaHUA

2 CoBnageH

We nepuoaa, UamepeHue nepuoaa,

ANMUTENbHOCTb UMNYIbCa
Q (2) Data Capture interrupts
0  PasnunyHble BXOAHbIe NCTOYHUKU
Q  MoxeT ncnonb3oBaTbcs Kak 24-bit Tanmep obuero

npuMeHeHunA

g anMeHMMbI Ansa agekoaonpoBaHUA NpPoOTOKOJ10B
nepenayn AaHHbLIX

r

SMT

Source Signal

'l

(]

IID
L1 L

ocTounHCcTBA

YMeHblUeHMe pa3mepa Koaa

BbICTPbIN OTKNIMK HA BXOAHbIE
CUrHanbl

®PyHKUMOHMpPOBaHMEe HeE3aBUCUMO OT
aapa
Pa6ota B SLEEP

NMpumMmepbl npuMeHeHUsA

To4yHoe ynpaBJrieHne CKOpoCTbio

M3mepeHUue CKOpOCTU BpalLeHUA,
AaTYNKU

OnpepeneHne paccTosHUA
HdekogupoBaHue NMPOTOKONIOB




N Angular Timer Cadatt!

MICROCHIP '
Automatically Converts Timed Based Events to “::’
MASTERs 2016 =m)
Degrees
Angular Timer (AngTMR) focTonHcTBa
Q  ABTOMaTM4ecku npenocTtaBnseT npeobpasoBaHue 2 Bbicokas TOYHOCTL

c¢ha3bl B yrnoBble BeJIM4YUHbI ANA ynpaBreHus Q YBenuuyeHue 6bicTpOAenUCTBUA
BpaLlaroWwmMmMmncs unm nepmoan4eCKuMm coobITUAMM O YMeHblueHue pa3mepa koga
Q Motopbl, CeTeBble ycTpoUCTBa, Tpuakm,.. 0 HeszaBucumas ot siapa nepudepus
a [peobGpa3oBaHue BpeMeHU BXOAHOro curHana B 2 Pa6oTta B SLEEP
yrnoBble BeJIMYUHbI
Q  dopmupoBaHue NpepbiBaHUA MO yrny
0 [leTeKTMpPOBaHWUSA NPOMYCKa UMNYmbca Mpumepbl NpUMeHeHuUs
Q  YnpouwaeT pa3paboTKy Kona Q  YnpaBneHue gBuratensimu
Q Tlporpamma onepupyeT 3Ha4€eHUSAAMU YITOB (anekTpM4eckuMu u BHyTpeHHero
Q ABTOMaTM4ecKasa NoaCcTpPOUKa U3MEeHeHUs cropaHus)
YyacToThl Q  BbITOBaA TeXHUKa
a  [powe BbIYUCIIEHUA Q2  OcBeleHune

0° 180° 360°

AC Source

g

3

270°
006

921n0g [euoljejoy

180°
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Math Accelerator (MathACC)

MATH & PID doyHKuum
PyHkuuu MULTIPLY, ADD, ACCUMULATE -
8-bit/16-bit 3HaueHus c 35-bit pesynsTraTom -
YeTblipe pexuma -
Multiply and Accumulate (MAC)

Q
Q

Q

Q

Q

Q

Q

Q

Add and Multiply

Hardware Accelerated Math Functions '==:
=R
[ocTonHCcTBA
Q  YcKopeHue BbIYUCNEeHUN

a
Simple Multiplier Q
0 3HakoBoe 1 be3 3HakoBOe YMHOXeHue a

Mporpammupyembin PID KoHTponnep

Q  16-bit PID ¢pyHKUMM Ha OCHOBe
yeMbIX ko3dpcpuumneHToB Kp,
t pesaynbraTtom

Ki, Kd ¢ 34-bi

)

MathACC

a+(bxc)

ﬂ*ﬁ

a—>a+}» ‘

el

)+ K JtelT)

MAC/

YMeHbLIeHMe pa3mMepa Kkoaa
YckopeHue PID ynpaBneHus
Mepudepusa HesaBucumas ot Agpa

NMpumMmepbl npuMmeHeHUA

YnpaBneHue asuratensamu
LUudpoBasa hunsrpaums
YnpaBneHune TemnepaTtypou u ap.

e\ LIULL Tr\dd/d’re

a x (-b)

dT + K, d/dt elt)
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CROC Cyclical Redundancy Check & Scan:::?
MASTERs 2016 ==:
Biluncnenme CRC /ckaHnpoBanue (CRC/SCAN) AocTonHcTBa
0  Bbluucnenue ot 2-bit ao 16-bit CRC - QPOCTa" Pea""fg‘lul"ﬂ gT?JHIfIaPTOB
0  Wcnonb3oBaHue ANs paboThbl C AaHHLIMM U esonacHocTy (Class B, UL, n np.)
NamaTLIo 0 BbIYMCNEHUS HE TOPMO3AT AAPO

Q ABTOMaTM3uMpoOBaHUe CKaHupoBaHue u BbluncneHme CRC (nepudbepus Hesasucuman ot Aapa)

B ()OHOBOM pexume Q Pab6otaet B SLEEP
2 Mamati nporpamm NMpumepbl npuMeHeHUsA
Q  JHeproHezaBucumom namaTtu DataEE 1 CTMpanbHbIe MaWMHb
0  BbluucneHme CRC npuHumaemMbIX U nepeaaBaeMbIX MUKpPOBONHOBKM

AaHHbIX

0 KoHdurypupyembi NONMHOM glo,q.qepx(Ka BCeX
CTaHAapTHbIX peanu3auun CRC)

0  Bce onepauum ckaHUpoBaHUs YNPaBMsSOTCSA NPOrpamMmMHO

Address <m

v

Q
Q CyuwwunbHoe obopyaoBaHue
Q  YcTpouctBa CBA3U U KOMMYHUKaL KX

Memory Comm%raitiacations
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MICROCHIP Zero Cross Detect g
MASTERs 2016 High Voltage AC Zero Crossing Detection 'EE? 4

Zero Cross Detect (ZCD)

OnpepenseT nepexon Yepe3 Honb BXogHOro
HanpsXKeHns

0 Ha BbiBOge noanepXXMBaeTCA NOCTOAHHOEe
HanpsxeHue

0  He TpebyeTcsi BHELWHUX 3aLUUTHBLIX 3IEMEHTOB

OnpepensieT NOMOXUTENbHbIA UK OTpULaTENbHbIN
curHan (go pesuctopa)

PopmupyeT npepbiBaHUE Npu nepecevyeHmnn Hynsa
YctanaBnuBaet c¢nar

MoxHo ucnonb3oBaTtb Ans onpepeneHna 4acTtoThbl
ceTeBOro HanpsaXxeHus

B3anmopgencTtame ¢ apyroun nepudepuen

120-240 VAC
Voltage Input

AC Input Zero Crossing

O U000 U

ocTounHCcTBA

TupucTopHoe ynpaBrneHue
CUHXpOHM3aLuMA ynpasreHus pene
YMeHbLlleHne CTOMMOCTHU
YmeHbLleHue pasmepa I
HesaBucumas ot sgpa nepudcepusn
Pa6ota B SLEEP

NMpumepbl npumMeHeHUs

a
a
a

CeTeBble UCTOYHUKM NMUTAHUA
Timing Control
BbiTOBas TexHuKa

Q  YnpaBneHue TMpucTopamMmu
TupuctopHble AUMMepbLI

ZCD }
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meocwe  Programmable Ramp Generatos::

X
MASTERs 2016 Analog Ramp Generator with Slope Compensation  gg)
Programmable Ramp Generator (PRG) JocTouHCTBa

Q  AHanoroBbin ¢popMmupoBaTesib NMNOOOPa3HOro Q ubkoctb ansanHa UAT
HanpshxeHua ana UmnynbcHbIX UcTouHMKoB MNMutaHus Q YMeHbLUeHue CTOMMOCTH

Q E:Solgp.:e)n He3aBMCUMbIA CUrHas KoOppeKuum ¢ - He sasucur ot siApa
perynupyeMbiM HapacTaHMeM u/unu cnaga 2 Pabora B SLEEP

Q T'MOKOCTb BHYTPUKOHTPOSNEpPHbIX COeAUHEHUN anMepr npUMeHeHUs

Q WUCTOYHUKM NUTaHUA
Q CsBetogamopgHoe ocBelleHue

Q  dopmMupoBaHue TPEYrosibHOro
curHana gnsa aHanorosoro LLAM-
reHepaTopa ¢ BbipaBHUBaHUEM MO

LeHTpY

PIC® Microcontroller

100MA et Drive

Power Supply

Instantaneous Current

o I

Average Current/
Voltage

\
|
|
|
|

PCM |
|
|
|
|
|
|

O
5
1

/

—}i Compensation
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MASTERs 2016 OKOHHbI CTOPOXEeBOW Tanmep 114
Windowed Watch Dog Timer (WWDT) HocTouHcTBa

Q [eTekTUpyeT BpeMeHHbIe aHOManuu B Koge ¢ 0 KoHTponb KpUTUHECKUX (PpyHKLIMN
NOMOLLbIO KOHPUTYPUPYEMOro OKHa QO  YnpolwaeT peanusauuio CTaHAapToOB

2 MNopnepxka hyHKLUMI 0GLIYHOTO CTOPOXEBOro 6e3sonacHoctu (Class B, UL, u ap.)
Tanmepa aQ He 3aBucuT oT Agpa

a CobpacbiBaeT MUKPOKOHTpPOMNEP ecrnu: a Pa6orta B SLEEP

Q Ecnu WWDT nepenonHuncsa (pyHKumns anMepbl nPUMeHeHus

ctaHgaptHoro WDT)
aQ Ecnu WWDT cGpolueH paHblue BpeMeHuU

(]

CTupanbHble MalIUHbI
Q  e4ykn /| MUKPOBOSTHOBKM
Q CunoBON MHCTPYMEHT

Overflow

Normal Operation

WWDT Value

Underflow

Restart WWDT after |
proper execution @

RESET PIC MCU after
® improper execution

A f f A Time
L1
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MICROCHIP Peripheral Module Disable s =i
MASTERs 2016 Eliminates Power Consumption of Unused Peripherals ==:
Peripheral Module Disable AocTouHcTBa
Pexum 1: 0 HyneBoe noTpebneHue BbIKIMIOYEHHOM
nepudepum

0  WuguBuayanbHoe OTKMOYeHue nepudepumn

0 OTtknroyaeT nepucepurio oT NAMATH y
Q  YBenu4yeHue cpoka pabotbl oT 6GaTapemn

Pexum 2: 0O YMeHblueHue noTpedbneHua gnsa
Q  BbIKno4YeHUe TakTUpoBaHUA BCen nepucpepum ploiv yCTpoﬁcF':'B n AN

Q  OnTumMmusaumsa notTpeodneHus

PIC Microcontroller lMNpumepbI npumeHeHUs

2 BartapeunHble npubopbI
Memory Map System Clock 0 MMpubopskl ¢ TpeboBaHUAMM
v MWHUManbHOrO NOTpeGneHus B
XKAYLLEM pexume
Peripheral &= O(E |

M =t=p  Peripheral

Peripheral J L2 Peripheral
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MICROCHIP Analog-to-Digital Converter with Computation (ARGE)

MASTERs 2016 L L
ASTERs L] L

YnydweHHbin AL

*  [porpammupyemMbin Tanmep BbIOOPKU ANA aBTOMaTU3aLUu U3MepeHnn
*  [pepaenutenu ans 6onblUero KOHTPOJIA CKOPOCTU Npeobpa3oBaHuA

AnnapaTHbIu emKkocTHOM genuTtenb (CVD)

*  ABTOMaTu3auua npepsapsiga, 6anaHcMpoBKa curHana m uisepcusa CVD
curHarnos

*  [porpammupyembie BCTPOEeHHble KoHaeHcaTopbl 0-31n® (war 1 ndP)
* [OpanBep aKkTUBHOrO 3aWMNTHOrO KofbLla CUHXPOHU3NpoBaHHbIN ¢ ALIT

MatemaTnyeckana obpabotka (MathComputation)

* ABTOMaTu4yeckasa obpaboTka pesynbratoB namepeHusa AL
*  HakonneHwue, YcpenHeHune, OBepcaMmninHr, unstp HWXKHUX YacToT

*  PesynbraT 16-bit 3HakoBbIM ANA HakonneHus/ycpeaHeHUA

NMoporun

*  PesynbraT (BKNnro4vasa oopaboTky B MathPak) moxeT cpaBHMBaTbCA
aBTOMAaTM4YeCKU C 3aaHHbIMU NOporamm
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MicROCHIP Event System  =..:
MASTERs 2016 AP PeKTMBHOE B3auMMOOeNCTBNE Nepudepuu g
Event System OocTonHCcTBa
2 Cucrema ycTaHOBKM CBsi3en MeXAy nepudepnen ,  yyoupinenme ncnonb3oBanns npepbIBaHmii 1
Q 8 kaHanos yMeHblUeHue Harpysku Aapa > YMeHblUeHue
Q2 lNepudcepus onpegensietT popMmmposaHune noTtpedbneHusn
coObITUN 2  Pecypcbl agpa cBo6oAHbI ANA ApYrux
Q  OObIYHO 3TO TO, YTO MOXET reHepupoBaTb 3apav
npepbiBaHnA Q  YMeHblueHUe UCNOoSb30BaHUA NpepbiBaHUN
Q2 Hanpumep: nsmeHenue exoaa /O, 2  MeHbLe noTpebneHune

nepenonHeHue TanmMepa, cpabaTbiBaHue
KoMnapaTtopa u T.n

Q [lepudepusn onpeaenser Mcnosnb3oBaHue
coobITUA

Q Hanﬁumep 3anyctutb AL, BbIKNOUYNTL

0  CBA3b nepudepum B cnsilLieM pexume
Anpa
QO Event system goctynHa B akTUBHOM U
xXAayuwiem pexumme
Q bBbicTpasa peakuus
CPU Q 2 TakTta reHepartopa (100 ns @ 20 MHz)

NMpumepsbl UCNONBL30BaHNA

Q  [locnepoBaTesibHOCTbL AENCTBUN

Q  YnpaBneHue nepucepuen

2 lepepava AaHHbIX MO COOLITUAM

Q 3ameHa nepegauv AaHHbIX NO NpepbiBaHUAM

| Timer/
ADC € o | Counter0

< ‘ Timer/
DAC (__Q . Counten)
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MicROCHIP Peripheral Touch Controller  "&s_si:i!
MASTERs 2016 Autonomous Touch Sensing Module mm»
Peripheral Touch Controller (PTC) JocTtonHcTBa
Q ABTOHOMHas paboTta Q  YMeHblueHMe 3arpy3ku sgpa
2  MpocTtaa GUI gna pa3paboTku 2 [pocToTa UCnonb3oBaHUA
O [lpocTas uHTerpauus B Koa 9  WHTerpaumsa ¢ Apyrum Koaom
Q Bubnuotekn ansa Bcex cemencts AVR Q HapeXHocCTb
Q  PasnuyHble CeHCcopbl Q  Huskoe notpebneHue
Q  KHonku, cnanpepbl, KPYTUNKK Q TI'mbkocTb
Q  Supports mutual and capacitive touch layouts rlpVIMepr
Q BbICOKOKa4eCTBEeHHbIN HaAEXHbIA CEHCOPHbLIN
nHTepdenc Q2 Jro6ble ceHCOpHbIE MPUOXEHUSA
2  YCTOWYMBOCTL K MOMexam 3  WUHcTpyMeHT, ObITOBasA TeXHUKa
a Conducted immunity IEC/EN 61000-4-6 up to 15V
Q2  lMoTpebneHue BnnoTb Ao 3.4uA B Sleep, NnpocbinaHue
NO CEHCOPHOW KHOMKe
2  Bnnotb o 256 kaHanoB/KHONOK
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MICROCHIP Core Independent Peripherals mmCoRid
MASTERs 2016 AVR XMEGA LC lii?”

YMeHbLeHune 3drpy3Kku aapa

*  ABTOMaTU4yeckoe MUraHuve CerMmeHToB B N O
*  JlocTynHO B CNSALLEM U aKTUBHOM peXmnMax .
*  Bblbupaemas yactota MUraHus S - s X
*  YMEHbLUEHME YaCTOTbl NMpepbiBaHNN .
*  YMeHblueHne noTpebneHuns aHeprmm S i _ ) U

*  PclupeHbIn pexnum npepbiBaHUN

*  He TpebyeTca npepblBaHME Ha Kaxablh ppenm
*  YMeHblUeHMe 4acToTbl NpepbiBaHUN 1 NOTPEBEeHNa aHeprum

*  BcTpoeHHasa Tabnuua cumBosnoB ASCII
*  3anucb cMmBofia Hanpamyo B XKKU
* B 4 pasa MeHbLUe Ko, npocTasa peannsauuns
*  30x shorter display update- and wake-time

! MpucytctByeT B AVR XMEGA B



N

MiCROCH Core Independent Peripherals::; .:::
MASTERs 2016 Configurable Custom Logic ="

I KombuHauMOHHbIe U nocnenoBaTenbHble flornyeckmne pyHKumnmn
0 AND, NAND, OR, NOR, XOR, XNOR, NOT, MUX,
U D-Flip-Flop, D Latch, RS Latch

1 [Be nporpammupyembie Tabnuubl NCTUHHOCTU C NOAAEPKKOM
MHOXeCTBEHHbIX KOH(hUrypaumvm:

1 [Ba 2-BxogoBbix 6rnoka, RS kKoHdurypaums
1 TlogkntoveHne K BHELHMM BbiBOAaM unu event system

I JlocTOMHCTBA:

" Pabota BO Bcex pexnmax (aKTUBHbIN, CAALLNA U NP.), yMeHbLLIeHne
noTpebneHuns

0 YMEHbLUEHME Yncra KOMMOHEHTOB

! HesaBucmnmas pabota ot Agpa

U Wmeetca B cemencrBax XMEGA E un tiny814/816/417/817
. sMevtmcu  Sldedh
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MiCROCHIP Core Independent Peripherals e

MASTERSs 2016 wake up the device 11

L] L

0 Mepuchepusa moxeTt npodbyxaatb Aapo

0 Peripheral Touch Controller (PTC)

1 TMoppepxka Npoby>KaeHWst NO KacaHUIo CEHcopa U3 PEXUMOB COXPaHEHUS
aHeprum

1 Cemenctea mega328PB/324PB u tiny814/816/417/817

I USART - Start Frame Detection

U MoxeT npobyxaatb Agpo n3 pexxumoB power down/sleep koraa OeTekTupyeTcs
CTapTOBbLIN OUT

U megaxxPB, tinyx1x, tintx41, tiny1634, XMEGA E

0 12C — CoBnageHue agpeca (Address Match)

1 CoBnageHune agpeca BegomMoro Moxet npobyxaate MK n3 Bcex pexxmmos sleep
0 megaxxPB, tinyx1x, XMEGA
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el PIC16(L)F183xx i
MASTERs 2016 Low Pin Count, Low Power, CIP Integration ==

Yto 3T1O0?

*  Cnepytwluee nokoneHue cemenctea PIC16F182x
*  HoBble TexHonornn un 6onblue Hezasmucumon ot sapa MNepudepumn
*  HoctynHel B 8, 14, n 20 - kopnycax

OCHOBHbIe OCOOEHHOCTM:

1. CLC, NCO, PWM + CWG
2. Peripheral Pin Select
3. HosBble BoamoxHoctu Low Power

IocTonHcTBA:
*  Hosble pexumsbl IDLE, Doze ans obecneveHna eXtreme Low Power B “F” n “LF” Bepcusix
*  ManosbiBogHble MK ¢ He3aBucumom ot sgpa nepudepnen
*  Jlerkaa murpaums c 8- ... 20-n BbIBOAHBIX MUKPOKOHTPOSIEPOB
*  HesaBucumas ot agpa nepudpepus ynpoLuaer:

YnpaBneHue npMBoaoM

Npeobpa3oBaHue 3Heprun & 3apsaaHUKN
UHTepdencol aaTtunkoB & NeHepauumsa curHanoB
KoMmmyHuKkauumsa

NMonb3oBaTenbLCKU nHTepdenc

PIC16F183xx
Samples: Now
Production: Now

* % % %




e PIC16(L)F188xx ™
MASTERS 3ES Medium Pin Count, Low Power, CIP Integra’ii}’ﬁ'
Y10 3T0?

*  Cnepytoulee nokoneHune nonynspHoro cemenictea PIC16F88X

*  Hosoe nokoneHne Hesasucumon ot aapa nepudpepun (Core Independent Peripherals, CIP)
*  [lpegnaraet Hanbonbwnn o6vem O3Y u Flash B cemencteax PIC16F1

*  Kopnyca 28 n 40 BbiBOAOB

OCHOBHbIe OCOOEHHOCTM!:
1. [No 56 Kb Flash/ 4 Kb O3Y 5. IDLE, DOZE, PMD
2. CLC,NCO, PWM, CWG 6. ADC with Computation (ADC?)
3. ®yHKuumn 6e30nacHOCTH 7. 2 x Communications (SPI/ I12C)
4. Taumepa (WWDT,SMT,HLT,16bTMR) 8. Peripheral Pin Select

docTouHcTBAa:

*  eXtreme Low Power (XLP)

*  8-u BbiBogHble MK ¢ He3zaBucMMon oT aapa nepudepmen

*  [lpoctasa murpaums ¢ ctapblx 28- ... 40-pin MUKPOKOHTPONEPOB

*  OTnun4Hasa cTapToBas ToYKa Ans HOBbIX 8-bit npunoxeHuin, Bkno4vas:
* YnpaBneHue npuBoAoMm PIC16F18854/5/6/7/75/76/77
*  WUCTOYHMKM NUTaHUA Samples: Now
*  WHTepHeT Bewen (loT) Production: Now




Tatt}
ﬁfﬁfifi’:lf Wide Pin Range, Cost Effective Functloﬁ“?-‘»’”
Enablement -
YTo0 3TO?

*  Cnepytoulee nokoneHune nonynspHoro cemernictea PIC16F150X/1X
HoBoe nokoneHne Hesasucumon ot agpa nepudpepun

HoBble BoamoxxHoCT namaTu: Memory Access Partition n Device Info Area
Kopnyca ot 8- oo 48- BbiBOOOB

* % %

OCHOBHbIe 0OCOOEeHHOCTM:

1. o 28 KB Flash / 2 KB RAM
2. PWMs, NCO, CWG, CLC, ZCD
3. Memory Access Partition

4. Temperature Sensor

Timers (WWDT,HLT,16bTMR)

IDLE, DOZE, PMD

Up to 2 x Communications (SPI / I2C)
Peripheral Pin Select

O NSO

HNocTouHcTBA:
*  eXtreme Low Power (XLP)

*  8-m BbIBOgHble MK ¢ He3aBucumown ot sapa nepudepuen
*  Jlerkun nepexoq Ha HoOBoe CeEMeNCTBO 8- ... 48-pin
*  OTnn4Hasa ctapToBas ToYKa AnA HOBbIX 8-bit npunoXxeHun Bkroyas ynpasneHne NnpMBoaOM,
OblTOBas TeXHWKa, aBTOMOBUIBLHOE U Np.
PIC16F15313/23/24/44 PIC16F15325/45 PIC16F15354/55 PIC16F15356/75/76/85/86
Beta Samples: CQ1’17 | | Beta Samples: Dec’16 Samples: Now Samples: Nov’16
Production: CQ2’17 Production: Mar’17 Production: Oct’16 Production: CQ1°16
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O
MicRoCHIP PIC18F 28/4x Pin Migration ::.

MASTERs 2016 n

Pin/code Compatible, Increased Performance >

PIC18F’K20 PIC18F’K22 PIC18F’K40 PIC18F’'K42
64KB FLASH 64KB FLASH 128KB FLASH
4KB RAM 4KB RAM 4KB RAM
EEPROM EEPROM EEPROM
64MHz 64MHz 64MHz
1.8V - 3.6V 1.8V - 5.5V 1.8V - 5.5V
10b ADC 10b ADC 10b ADC?
UART 2xUART 2xUART
12C/SP! 2x12C/SPI 2x12C/SP!
2xPWM 5xPWM 4xPWM
IDLE/Doze/PMD

WWDT/NVMSCAN




Ml:l%iﬂlp PIC1 8('-) FXXK4O canme EEE

MASTERs 2016 Large Memory, ngh Integration, 5V, XLP, EEPH!;M

'

Y10 3107

*  passutne PIC18FxxK20 — Hosas CIP nepudepus n nogaepxka 5B!
*  Available in 28-48 pins

OCHOBHbIe OCOOEHHOCTM:

1. Windowed WDT (WWDT) 7. Zero Cross Detect (ZCD)

2. CRC with Memory Scan (CRC/Scan) 8. Hardware Limit Timer (HLT)

3. Complementary Output Generator (CWG)9. Signal Measurement Timer (SMT)

4. More CCPs and Comparators 10. Peripheral Pin Select (PPS)

5. Standalone 10b PWM module 11. Up to 2x More RAM

6. ADC with Computation (ADC?) 12. Idle / Doze / Peripheral Module
[NocTouHCTBA: Disable

*  [epexon c PIC18FxxK20 ¢ gononHUTENbHbIMU BO3MOXHOCTSMMU
*  Haunbonee dyHKUMoHanbHoe n adhdekTMBHoe No ueHe cemencteo PIC18
*  Hanuume Bcen CIP nepudepun

* Safety Management w/ CRC/SCAN

% Motor Control PIC18F24/25/26/27/45/46/47/65/66
. . Samples: Now

* Power Conversion & Charging Production: Oct ‘16

* Sensor Interface & Signal Generation

* System Communications PIC18F67K40

* W pap.! Samples: Now

Production: Nov ‘16
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8/16 bit MCU Slide &b
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MICROCHIP C A ESE:. 4
MICROCHS eMencTBO NpoAykKToB AVH:::
A
*  tinyAVR 3
*  512B - 16KB, 6 — 32 pins 5
*  Small, but powerful £
* ~600 product variants ‘g
o megaAVR
* megaAVR

* 4kB — 256kB, 28 — 100 pins
* Robust and flexible
* ~1100 product variants

AVR CPU

*  AVR XMEGA

* 8kB — 384kB, 32 — 100 pins
* Extreme 8/16 bit performance Complexity
* Superior analog peripherals
* ~300 products
*  ASSP AVR More than 2,000 P/Ns in linecard

* Application specific standard products
* Lighting, Motor Control, CAN, USB



MICROCHIP

MASTERs 2016

384kB

256kB

128kB

64kB

32kB

16kB

yAvebaw

VOIWX 4NV

8kB

4kB

2kB

1kB

Mem

6-32  28-100 32-100

...Pin

Core AVR AVR

Freq.
MHz Up to 20 Up to 20

Motor Control

AVR MCU with
LCD Drive Capabilities

yAvebaw mapn
yAvebaw
yAvebaw maN
WMd061Y

=
D)
=
.
=
;
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44-100 32-100 = 64-100

CAN/LIN

CAN and
LIN AVRs
>
<
1 E
N E
> 9]
=2 «Q
Q
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'—L
64 32
AVR AVR
16 16

8-bit AVR Product Portfolic:

Detail General Purpose

usB

USB FS Host/
Device

dasno6.Lv

32-64 32-44
AVR AVR
16 16

€a

=)
mEm_ =)

A
O

Yeww
vew
. b a4

EEER )
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B
¥
»

INEIEDIE

Development

Concept

Most scalable
8-bit MCU
platform in the
industry — one
CPU for all
products

New AVRs with
improved feature
set and lower
cost

- “%_



S ATtiny102/104 o

4
MICROCHIP T TS

MASTERs 2016 Small Footprint, Low Power tinyAVR MCUs:2

Yto 3T10?
*  HoBble 8- 1 14-pin 8-bit cemenctao tinyAVR

*  [1na MuHUaTIOpHbIX, ManonoTpebnawmx, TpedoBaTernbHbIX K LieHe ObITOBOW,
NPOMbILLIIEHHOW U OP. 3NEKTPOHUKN

OCHOBHble 0OCOOEHHOCTMU:
1. camonporpammupoBaHue 6. USART

10 byte Unique ID (serial number) 7. 16-bit Timer (2 ch) & Watchdog Timer
o 8 kaHanoB 10-bit ALMN 8. Sleep current < 100nA

AHanoroBbI¥ KOMnapaTop 9. Down to 2x3mm package size

Ho 1Kb Flash / 32B RAM 10. Oo 12 MIPS Ha 12 MHz

o kw0

JocTouHCcTBAa: ATtiny102/104 AVR
*  Manble pasmepsl ans npubopos TpeboBaTerbHbIX K LiEeHe Beta Samples: Now

picoPower technology ans 6atapeiiHbix NpyMeHeHUI Production: Now

*
* 3ameHa ans IorM4yeckmux CXem
*

NoeanbHbl ansd KyXOHHOI‘;I TEXHUKWN, NepCOoHalribHbIX MEOANLMNHCKNX I'IpI/I60pOB, CeeToanoagHoro
ocBeLWeHnA, ynpasneHna BEHTUINATOPaMnN U p.



MICROCHIP ATtl ny41 XI 8 1 X G'AE%:’EE E

MASTERs 2016 Low Pin Count tinyAVR MCUs with Core Indepen'cieznce

YT10 3T0?
0 Cnepytowee nokoneHue 8- ... 24-pin tinyAVR cemeinctea ¢ PTC, CIP n aHanoroson nepudgepuen

OCHOBHbIe OCOOEHHOCTM:

1. PTC with active shield (ATtiny81x only) 9. Memory Access Partitioning

2. Event system (6 ch) 10. Device Information Area

3. Controllable Custom Logic (CCL) 11. Temp Sensor

4. 10-bit ADC with internal voltage reference 12. 1x UART, 1x SPIl and 1x 12C

5. H.S. Comparator and 8-bit DAC 13. Vectored Interrupts

6. 4 Timers (16-bit RTC, GP, capture, 12-bit PWM)14. Up to 20 MIPS at 20 MHz with Multiplier

7. Up to 8KB Flash/ 512B RAM / 256B EE 15. Programmable Memory CRC Scan

8. Windowed WDT 16. Self programmable memory

ATtiny817 ATtiny416/417/814/816
Beta Samples: Now Beta Samples: Oct ‘16
Production: Oct ‘16 Production: Oct ‘16
docTonHcTBa:

U Event system nossonsieT B3aMmogencTeoBaTb nepudepun 6e3 BoBrneyeHus sgpa

0 Peripheral Touch Controller (PTC) anst eMKOCTHbIX KHOMOK 6€3 BHELUHUX 311EMEHTOB

0 picoPower TexHonornsa ansa 6atapenHbiX NPUMEHEHUN

U WMpeanbHbl 4nga pasnuyHbiX NPUMEHEHUI, BKNOYasa 6bITOBY0, NPOMbILLIIEHHYIO, MEANLMHCKYHO

3ﬂeKTiOHMKiI il’liaBﬂeHlﬂe I'IiI/IBOiOM n ii



S ATmeqgad8/88/168/328PB "
MASTERs 2016 Highly Integrated, Medium Pin Count megaAVR

YT10 3T1O0?
0 HoBble 32-x BbiBogHble 8-bit megaAVR ¢ nHterpnposaHHeiM PTC, aHanoroson nepudepmnen
N nocnegoBaTesnibHbIMU MHTEpPencamm

OCHOBHbIe 0OCOOEeHHOCTM:

1. PTC (328 only — 12 ch) 7. Up to 10 PWM channels
2. 10 byte Unique ID 8. Up to 32KB Flash / 2KB RAM / 1KB EE
3. Self programmability for firmware update 9. Extended WDT
4. Up to 8 ch 10-bit ADC internal voltage ref 10. Temp Sensor
5. Standard Comparator 11. Up to 2x UART, 2x SPI and 2x 12C
6. Upto 5 Timers 12. Up to 20 MIPS at 20 MHz with Mult
13. debugWire ICD (one wire serial
ATmega48PB/88PB/168/328PB connection)
Beta Samples: Now
Production: Now
docTounHcTBAa:

0 Peripheral Touch Controller (PTC) anst eMKOCTHbIX KHOMOK 6€3 BHELLUHUX 3f1IEMEHTOB
0 6 sleep pexumoB gnga baTapenHbIX NPUMEHEHNN

I NoeanbHbl ans pPa3JIN4YHbIX ﬂpVIMGHGHI/IVI, BKJ1HO4adA 6bITOByI-O, NMPOMBbILLJIEHHYIO,
MeONUNHCKYHO 3J1EKTPOHUKY, yrnpasrieHne npnBoaom n ap.



e ATmega324PB %7

MASTERs 2016 Highly Integrated, Medium Pin Count megaAVR

Y10 3107
*  HoBoe 44-BbiBogHOEe 8-bit cemencteso megaAVR

*  Copepxut PTC, aHanorosyto nepudeputo 1 nocriegoBartesibHble MHTepdenchl

OCHOBHbIe 0COOeHHOCTM:

1. Peripheral Touch Controller (32 ch) 7. 10 PWM channels
2. 10 byte Unique ID 8. 32KB Flash / 2KB RAM / 1KB EE
3. Self programmability for firmware update9. Temp Sensor
4. 8 ch 10-bit ADC internal voltage ref 10. Up to 3x UART, 2x SPI and 2x 12C
5. Standard Comparator 11. Up to 20 MIPS at 20 MHz with Mult
6. 5 Timers (2x 8-bit and 3x 16-bit)
ATmega324PB
Beta Samples: Now
AocTounHcTBa: Production: Now

*  pgeanbHbl Ans pasnuyHbiX NPUMEHEHWI, BKNOYas GbITOBYHO, MPOMbBILUNIEHHY0, MEANLIMHCKYHO
SMNEKTPOHUKY, YNpaBneHne NnpuBoaoM 1 ap.

* 6 sleep pexumoB ans 6atapenHblX NPUMEHEHUI

* NoeanbHbl ang pPa3nnM4HbIX I'IpVIMGHGHVIVI, BKI1rOHad 6bITOByIO, NMPOMbILLITIEHHYO, MEANLUNHCKYHO
ANEKTPOHUKY, ynpasrneHmne npmneBogom n Ap.

*  32x QTouch kaHana ansa KHoMok, crangepos U KPYyTUIOK



MASTERs 2016

16-bit PIC® MMKpOKOHTpOnnepr
n dsPIC® KoHTponnepbobl
LincdbpoBoun obpabotku CurHanos
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MICROCHIP

MASTERs 2016

Digital
Power

Motor
Control

General
Purpose

cAmma

PIC24 & dsPIC33 Portfolio::.:

dsPIC33FJ09GS3
40 MIPS

6 - 9KB
18/28/36 pins
2 Msps ADC

dsPIC33EP512MC5
70 MIPS
32-512KB / 4-48KB
28/36/48/64 pins
Op-Amps, CAN

PIC24F32KA1/2/3
4 -32KB/512B -
2KB
14/20/28/44 pins
3V &5V, XLP

dsPIC33FJ16GS
40/50 MIPS
6 - 64KB
18/28/44/64/100
pins, 4 Msps ADC

dsPIC33EP512GM
70 MIPS
128-512KB
44/64/100 pins
Dual Motor, 2xCAN

PIC24EP512GU
70 MIPS
280 - 536KB
64 -144 Pins
USB, 2xCAN

PIC24FJ64GA1/
GB0
32 - 64KB / 8KB
28/44 pins
XLP, USB

dsPIC33EP32GS2
70 MIPS
16 — 32KB, 28 pins
3x12b ADC,PGA

dsPIC33EP512MU
70 MIPS
280-536KB
64/100/144 Pins
USB, 2xCAN

PIC24EP512GP
70 MIPS
32 — 512KB
28 - 64 pins,
Op Amps

PIC24FJ128GC010
64-128KB / 8 KB
64 -100 pins
16b ZA & 12b SAR
ADC, XLP, LCD

dsPIC33EP64GS5
70 MIPS
16-64KB
28/44/48/64 pins
5x12b ADC, PGA

dsPIC33EV256GM
70 MIPS, 5V
32-256KB ECC
28/36/44/64 pins
CAN, Op-Amps

PIC24FJ1024GB6
256 -1024KB / 32KB
64 -100 pins
USB

PIC24FJ128GA310
64 - 128K / 8KB
64 - 100 pins
XLP, Vbat, LCD

nEd»
L1 L

dsPIC33EP128GS
70 MIPS
64 — 128KB
28/44/48/64/80 pins
5x12b ADC,2xCAN

dsPIC33CH
100+ MIPS

Up to 128KB

Up to 80 pins

dsPIC33DV64MC2
70 MIPS
64KB, 52-pins
6-28V FET Driver,
Op-Amps

PIC24FJ256GA705
64 - 256KB / 16KB
28/44/48 pins

PIC24FJ128GB2/4
64-256KB / 8-16KB

28/44/64/100 pins
XLP, USB, LCD AES/
DES, RNG
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MICROCHIP PIC24F1024GB610 A
MASTERs 2016 1 Mega Byte Famlly 11
* AHanoroBas nepudepus
* YTO0 HOBOrO? * 12-bit ALIM, 24 kaHana
* 1 MBawut Flash ¢c ECC * 3 KomnapaTopa
* Dual Partition Flash * CTMU
*x 6 UART

* 1st Byte Recovery *  Uundposas nepucepus

* 8 kaHanos DMA
N it
* JlocTOMHCTBAa % 2>igfsolgt TEMEREE
* 32 Kbaut O3Y * 3 MCCP, 4 SCCP
* 641100 BeiBOAOB . * USB c BoccTaHoBneHUeMm
* Lndpposon ynpasndembin 4acToTb!
reHeparop * 3x SPIcl2S, 312C
* 4 KoHdourypupyembix

NOrnM4YecKknx a4yemnkm

ﬂ



CARMMA p»»
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McrocHP Partition Flash pexumbl ncnonb3oBanas’

I
MASTERs 201

Single Contiguous Space Alternate / Dual Boot Programs
512 KB
- Program Image
#2
Program and Data Flash Field Upgrade w/ Factory Image

512 KB
512 KB - Factory
- Data Storage Programmed
Image
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MICROCHIP PIC24FJ256GA705 e
MASTERs 2016 Large Flash, Small Packages 'EE?"
* YTO HOBOIO * AHanoroBas nepudepus
* 256 KbanTt Flash ¢ ECC * 12-bit AL, 14 kaHanos
* 16 Kbant O3Y * 3 Komnapatopa
* CTMU

* Pexum Sleep <1mKA
* UundpoBas nepudepus

6 kaHana DMA

3x 16-bit Tanmepa

3x IC/OC

4x MCCP

2x UART c LIN

3x SPIw/ I2S, 2 I12C

2 KOHUrypupyembIX
NOrNYECKUX AYENKU

RTCC, WDT, CRC, PPS

* QOCHOBHOE€e

* 28,44 n 48 BbIBOOOB
* 28 4x4 uQFN

*  HU3Kaa CTOMMOCTb

* O O % % % %

) o



Smess}
oo Unique Device ID e

Feature Highlights

e 120-bit Unique Device Identifier (UDID)
 KVHomBmayanbHO 3agaeTca npu Npon3BoAcTBe
e TonbKo YTeEHUE

« He moxet 6bITb cTepT komaHaou Bulk Erase

e JloctyneH B PIC32MM, dsPIC33EP ‘GS’ n HoBbIx cemenctBax PIC24F

JocTouHCTBa NMpunoxeHusn

e UDID helps in traceability e YyeT yCcTponcTs
e WpeHTudukaumns noBepeHHbIX  Kcnonb3oBaTb Kak yHUKasbHbIN
YCTPOWUCTB CepUNHbLIN HOMEP
o AyTunHTedmkauus e [1nsa reHepauumn Knro4ven
LUndppoBaHUA
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.l Y
MICROCHIP Multi/Single CCP oo
asrens 2ci MCCP & SCCP "
MCCP SCCP
2 ) 2 )
. 6 BbIX0O0B ANs
Output Com[?are * 1 BbIxog ansa Output
Output steering, VS Compare
complementary out, .
BLDC

\_ J

PeXXumMmbl paboThbl

IC OC/PWM
16-bit 2 X 16-bit 4- Deep 16-bit Dual Edge OC
timers 16-bit Capture (Multiple modes)
3o.pit 1% 32-bit 2- Deep 32-bit Single Edge OC
timer 32-bit Capture (Multiple modes)

Note: Link or daisy-chain modules for more complex operation



MICROCHIP
MASTERs 2016

I YT1Oo HOBOro

0 B2 pasa 6onbwe namatu oo 128

Kbant
0 Bbonbwe BbiBOgoB 80 pins
1 Osa CAN
I PTGunCLC
1 OCHOBHbIe BO3MOXHOCTH
70 MIPS

4ch DMA, Shadow Registers
28, 44, 48, 64 and 80 pins
64 and 128 KB flash

Dual Panel with Live Update
8 KB RAM

-40 to 125°C operation

O a0 O &a &a &a [3a

dsPIC33EP128GS808
Digital Power Family

I AHanoroBas nepudepusa

I 5x12-bit ADC
0 25 Channel, 3.3 Msps
0 300 ns ADC Latency

i 2PGAs -—40 MHz BW

0 4 Analog Comparators
0 12-bit reference DACs
0 15ns response

Opyras nepudepusn

2 CAN 2.0 modules
Peripheral Trigger Generator
4 Configurable Logic Cells

12 Ch, 8 pr. Power Supply PWM
I 1ns resolution

0 2 UART, 2 SPI with I2S
0 2 12C with PMBus Support
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@ D
Mcrocie  Paripheral Trigger Generator (PT:G;)‘?

MASTERs 2016

*Tporpammupyemasa MmalumHa
COCTOSIHUN

*Pa3rpyxaet CPU oT ynpaBneHus ' softwars code
nepudcdepunen

*Peanunsauua netnu ynpaeneHus

*TMoppepKa KOMaHA LUKIOB
(BNOXEHHOCTb, YCNTOBUMN,
CYETUYUKOB LIMKIIOB)

*HW & SW BxogHble Tpurrepbl

*®opmupyet Ao 32 yHUKanbHbIX 0 | other
TpUrrepoB °

*BblaeneHHbin Watchdog Timer

Runs parallel to

PTG
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MICROCHIP motorBench™ geo8
MASTERs 2016 Development Suite ne

* Ona ynpasneHna PMSM
ABuratenamu

* U3mepeHne napamMmeTpoB ABUratens

* ABTOMaTun4yeckasa HaCTpouKa
anroputMa ynpaerneHus gsuratenem

* NeHepupoBaHue Koga -

* MPLAB® X IDE plug-in
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Cnacubo 3a aHUMaHue
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http://www.gamma.spb.ru

