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eXtreme Low Power MCUs

Extend Battery Life /
N v
= y
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M eXtreme Low Power 3

Nyuwmne
napameTphbl

Current

Ll,enM Brown-out Watchdog Timer
Reset Current Current RTCC Current
XLP k 45 nA v/ k 100 nA @ k 170 nA w
! Sleep Current <1 pA, ; ,, N/ _ N/ , )
with optional Timer or RTCC'! - ‘ ‘\ ) ‘ ‘\ ) ‘
- World's lowest Sleep l Ache Run Analog & Self
and Run Currents gy Sleep Current Current Write

\_ 9 nA v/ \34 uA/MHz @ \_ 1.8V Q?/

e
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.- eXtreme Low Power e

svewn

« Hanbonee nogxoosawme MK ans mukponotpebnsarowmx
NpUMeHeHNN

« CambIn HU3KMIN TOK B Sleep

=+ PasnuyHble pexxnmbl Low Power Modes

n XLP

IoNsS

* Jlerkmn nepexog mexay cemencresamu 8-, 16- n 32-paspsgHoiMu
MUKPOKOHTpOIepamu

Continuous

Innovat

* BoamoxxHoCTb paboTtbl OT ogHou batapenkn go 20 net

|
i
i
)
i
i
i
i
i
i
i
i
i
i
i
)
erallé

» bonbwon BeiIbop MK — 6onee 270 XLP mk

» HezaBncunmag ot agpa nepudoepus
paboTaeT aBTOHOMHO B peXxumax
COXPaHEHNS1 3HepPrnm

for Low Power
Applications

* briokn wmndppoBaHua Ang 3aluTbl AaHHbI

Ad¢¥anced Periph

e
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MICROCHIP

Nepudepus PIC® XLP
KOHTpoOnnepoB

CAI'II']A

L L

Integration

Easy

Migration Flexibility

|

Intelligence

KoHdurypupyemasn nepudcepus

~— WHTerpauus

* YnyJdlwaeT BpeMs OTKIMKA CUCTEMDBI
» OcBoboxgaeT sapo ans apyrnx 3agad
* YMeHblUaeT noTpebneHue

M'MokocTb
* CuHTesnpoBaHue PyHKLNN
* BHyTpeHHMe coegmHeHna AHanorosoun u

Lindoposon nepudepun
\- [MepeHasHavyeHune undposoun nepudepun I/0

—~ MHTennekTyanbHOCTb

* [NporpammHO ynpasndemble QPyHKLMN
« OgHoBpeMeHHOe BbIMoNHeHne OyHKLU M
\. NOCTPOEHNA 3aMKHYTOro KOHTYpa ynpasfieHUs

INlerkocTb NpuMeHeHUsA

« MPLAB Code Configurator (MCC) —
OdhdekTnBHas paspaboTka koaa
* MHoOro goKkymeHTaumm

Nerkas MUrpauus

* YHuuumpoBaHHasa cpeaa paspaboTku
« CoBMeCTUMOCTb MO BbIBOAM B CEMeENCTBax
* BbICTPbIN BbIXOS, HA PbIHOK

@b



@ nel:?l’l epusa 8-bit T maa
MiCROCHIP IC” XLP MK i

Intelligent Analog 8-bit PIC Microcontrollers
Sensor Interfacing & Signal Conditioning

Waveform Control
PWM Drive & Waveform Generation

ADC (Enhanced) Capture High Endurance
Compare PWM Flash (Data)

Complementary ‘
imi Comparators IDLE & DOZE
Tlmlng & Measurements P Output Generator
Signal Measurement with Timing & Counter Control S Complementary Peripheral Module
Waveform Generator Disable
High Speed Data Signal Peripheral Pin
CO?npaPators Modulator Select Crystal Free USB

Operational Numerically eXtreme Low Power CAN
Amplifiers Controlled Oscillator XLP Technology
Angular Timer (E)USART

Slope 10/16 -bit PWM Charge Time 5
‘ Compensation e et Measurement 1’C

Programmable Switch

Safety & Monitoring Ramp Generator Mode Goniroller
Hardware Monitoring & Fault Detection

i i Voltage Cyclical
Communications voltage R B RTCC LIN
Wired, Wireless & Encryption S . p— o
Detect Limit Timer Measurement Timer

User Interface Al Gt Windowed WDT B TEMP Indicator

Capacitive Touch Sensing & LCD Control

8/16/20/24-bit

Low Power & System Flexibility

XLP Low Power Technology, Peripheral & Interconnects

@b



MICROCHIP
ntellinen A ralon I ———
Analog S S— Wired Communication

ADC MCCP USB - OTG =

YAADC SCCP UART, IrDA

LIN l2C
DAC I2S I SPI

Low Power &
Flexibility

PWM PMP

Comparators & OPA —
m* OPA
—— Output Compare User Interface

Int. Ref. Voltage ocC Display Controller
LCD Driver

Secure Data

Waveform
Control

Communication

———————————————— Input Capture
Low Power, Flexibility IC mTouch . Imch Sense

Flexibility & Performance I —

DMA CLC i
‘L Timing & Measurement Safety & Monitoring

Dual Partition Flash < Robust Operations

Low Power

User Interface

Class B Safety

Crypto Engine
Encryption — Decryption Interriints
RNG & Key Management

- Exclusive to 16 bit MCU €258



@ CAMMA »»)
- oE 1113,
Jlyywne — 8 bit TR
MICROCHIP T
PIC® MCU with Flash Slee Deep Slee WDT 32kHz
Pins P p S'eep SOSC/RTCC
XLP Technology (KB) (nA) (nA) (nA) (nA)
PIC16F1823 2 8/14 20 - 300 600 34
PIC16F1509 12 20 25 - 290 600 30
PIC16F1619 3.5-14 8/14/20 50 - 500 500 32
PIC16F1719 3.5-28 | 14/20/28/40 50 - 500 500 32
PIC16F18345 3.5-14 8/14/20 40 - 250 300 37
PIC16F18877 7-56 28/40 50 - 500 500 32
PIC18LF45K50 L USE 32 28/44 10 - 300 500 110
PIC18LF46K22 8-64 28/40 10 - 300 500 20
PIC18LF47J13/J53 —(¢=:| 64-128 28/44 200 9 330 700 197

All numbers are typical values at minimum Vdd, EC, taken from the datasheet. Datasheet not having 1MHz EC, numbers are (Typ Current/Max Freq)

Ic: )



N Nyuwme — 16 bit i

MICROCHIP

32kHz
SOSC/RTCC
(nA)

PIC® MCU with Flash Pins Sleep Deep Sleep WDT
XLP Technology (KB) (nA) (nA) (nA)

PIC24F16KL402 14/20/28

PIC24FJ128GB204 —(=

PIC24FJ128GA310 64/100

PIC24FJ128GC010 64/100

PIC24FJ256GB412 64/100/121

All numbers are typical values at minimum Vdd, EC, taken from the datasheet. Datasheet not having 1MHz EC, numbers are (Typ Current/Max Freq)

@b



@ XLP Sutriess )
MICROCHIP NMpumepbl nPUMEHEHUN

Internet of Things
 Remote Controls

e Security Systems
e Portable Meters

* Wireless Sensors
* Electronic Locks

» Asset Tracking

Hocumas anekTpoHuka
¢ Fitness Monitors
e \Wearable Sensors

YyeT pecypcoB

» Energy Meters

* Flow Meters

e Smart Plugs

e Energy Management

AnbTepHaTUBHas 3HepI
Solar Harvesting
0 RF powered devices

]

MeavuunHa

Glucometers

Blood Pressure Monitors
Patient Monitor

Pulse Oximeter

BT Smart™ Devices
Security
Thermostats

Smoke Detectors

[lomalluHAS aBTOMaTU3: 0
. 0
. 0
. 0

e



MICROCHIP

XLP Full Roadmap




8-bit PIC® Microcontrollers <7

MICROCHIP General Purpose — Low Pin Count  "as

PIC1x(L)F176x
7KB — 14KB / HEF / 512B — 1KB: ADC, 10b DAC, HSComp, OpAmps,
PRG, HLT, 16b PWM, ZCD, COG, PPS, DSM, 100mA I/O, EUSART, SPI/2C
IC16(L)F170x
5KB — 14KB / HEF / 512B — 1KB: ADC, 8b DAC, HSComp, OpAmps,
0G, ZCD, CLC, PPS, EUSART, SPI/2C
IC16(L)F161x
3.5KB — 14KB / HEF / 256B — 1KB: ADC, DAC, Comps, CCP, PWM, CWG, CLC, HLT, AngTMR, SMT, WWDT, CRC/SCAN,
CD, MathACC, PPS, 100mA I/O, EUSART, SPI/2C
PIC16(L)F183xx
3.5KB — 28KB / 256B EE / 256B — 2KB
ADC, 5b DAC, Comparators, CCP, PWM, CWG, NCO , CLC, PPS, EUSART, 2x(SP/I2C), IDLE/DOZE, PMD

PIC16F527/570
1.5KB -3KB / 64B EE / 68B-132B
ADC, Comparators, OpAmps

1.75KB — 3.5KB / OEE / 64B — 128B

PIC1xF(HV)75x ]
ADC, 5/9bit DAC, COG, HSComp, CCP, OpAmps, SlopeComp, 50mA 1/0

IC1xLF155x
3.5KB — 14KB / HEF / 256B — 512B Hardware G52
ual ADC, PWM, EUSART, SPI/I12C

PIC1x(L)F150x

1.75KB — 14KB / HEF / 64B — 512B

ADC, 5b DAC, Comparators, PWM, CWG, NCO, CLC, EUSART, SPI/I2C
PIC10(L)Fxxx PIC1x(L)F157x
384B — 896B / OEE / 16B — 64B ] 1.75KB — 14KB / HEF / 128B — 1KB
Smallest form factor with CIPs ADC, 5b DAC, Comparators, CWG, TEMP, 16b PWM, PPS, EUSART

6 Pin 8 Pin 14 Pin 18/20 Pin

@b



8-bit PIC® Microcontrollers =312

MICROCHIP General Purpose — High Pin Count "am

PIC18(L)FxxK22 (26/40/64/80pin)

8KB — 128KB / 2568 — 1KB EE / 512B — 4KB

5V, ADC, ECCP, CCP, CTMU, RTCC, 2xEUSART, 2x(SPI/I2C
PICIx(L)F177x

7KB — 28KB / HEF / 512B — 2KB: ADC, 10b DAC, HSComp, OpAmps,
PRG,HLT,16b PWM,ZCD,COG,PPS,DSM,100mA I/O,EUSART,SPI/I2C
PIC16(L)F171x

7KB — 28KB / HEF / 512B — 1KB: ADC, 5/8b DAC, HSComp, OpAmps,
COG, NCO, CCP, PWM, ZCD, CLC, PPS, EUSART, SPI/I2C

PIC16(L)F188xx
7KB-56KB/256BEE/512B-4KB: ADC?, DAC, PWM, CWG, NCO m@

HLT, WWDT, CRC, CLC, ZCD, PPS, EUSART, 2x(SPI/I°C), IDLE/DOZE, PMD

IC1XLF156x
14KB / HEF / 1KB Hardware G5
Dual ADC, PWM, EUSART, 2x(SP1/I2C)

PIC16F527/570
1.5KB — 3KB / 64B EE / 68B — 132B
ADC, Comparators, OpAmps

28 Pin 40 Pin 48/64 Pin 80/100 Pin

@b
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MICROCHIP

PIC24

General Purpose

Features/Memory

PIC24F32KA304

16 - 32KB / 2KB/512B
20 - 44 pins

5V, XLP

PIC24F16KM204

4 - 16KB / 512B — 1KB
20 - 44 pins

DAC, OPA, CLC

5V, XLP

PIC24F16KA102

4 - 16KB/512B -1.5KB
14 - 28 pins

3V, XLP

PIC24F16KL402
4-16KB/512B-1KB

14 - 28 pins
3V, XLP

24F Lite Series

PIC24FJ128GB204

64 - 128KB / 8KB =={I="

28 - 44 pins
XLP, USB
Security, Key Storage

PIC24FJ64GA104
32 - 64KB / 8KB
28 - 44 pins

XLP

PIC24FJ128GC010
64 - 128K / 8KB —(E.’

64 - 100 pins

XLP, Vbat, RAM ret
LCD, USB, SD ADC,
DAC, OpAmp

PIC24FJ128GA310

64 - 128K / 8KB (LU
64 - 100 pins

XLP, Vbat, RAM ret
LCD

24F Standard Series

PIC24FJ256GB412
64 - 256KB / 16KB —(’3
64, 100, 124-pins 444
XLP, USB, LCD, CLC
Security, Key Storage

@b



MICROCHIP

Power Down Modes




R\ XLP SRR
MICROCHIP peXuUMbl paboTbl

Active System
Power Saving Deep Sleep

Mode Peripheral LA (VAL Retention

Retention Registers

Run

Idle -
Sleep -

Low Voltage
Sleep

Deep Sleep -

Vbat with
RTCC

Vbat without
RTCC

v’ - InActive Mode €258
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MICROCHIP

BbiOop pexuma  E:

3 Power Down Options

e Sleep

 Low Voltage Retention

(LVR) Sleep
e Deep Sleep

Heckonbko cueHapueB NCMNOSfIb30BaHUSA:

o

1

N

B ocHoBHOM B Sleep

/Vake-up KaXayr cekyHAy
ans obpaboTkmM OaHHbIX

1 BO3BparT B sleep
U /

npeanoyYTUTENbHEE
SLEEP

2

4 h

B ocHoBHOM B Sleep
Wake-up kaxable Heck.
ceKyHAa ansi obpaboTku

AaHHbIX 1 BO3BpaT B sleep

U /

npeanoyTuTenbHee
LVR SLEEP

Current Consumption

Deep
Sleep

B ocHoBHOM B Sleep

Wake-up anst o6paboTku
AaHHbIX

Kablﬁ Yac, AieHb U T.M.

npeanoYTUTENbHEE
DEEP SLEEP c RTCC

@b



S VBAT Battery Back-up CH

MICROCHIP H

EcTb B cemMencrTBax
PIC24F n PIC18F97J94

ABTOMaTM4YEeCKUN Nepexos
npu nponagaHnm NUTaHus
(Vdd)

[MpogomkaeTt paboTaTtb
RTCC n 2 DS peructpa

400 HA (Typical)

-Powered Separately

Mutanve ot 1.8-3.68B c\ MICROCHIP

[OMONMHNTENBbHOWU — RTCC Vear
GaTapelikm PIC24F and PIC18F97J94 Family

Ic: )



MICROCHIP

picoPower® Technology
Ultra Low Power consumption



e\ Engineered for Energy | Efficiergyi::

MICROCHIP crease battery life with picoP r® technology E-.

L1

e Paborta ot 1.8B
* 100HA ansa coxpaHeHus O3Y AVR
e 550 HA RTC + coxpaHeHue O3Y |

e BbIKNYeHMe HenMcnonb3yeMbiX MOAYIEN
 bBbicTpoe npobyxaeHne us sleep: 6 clock cycles

« Event System (He3aBucumas ot agpa nepudepus)

5
S
<
Q
Q
"
S

e KoHTponnep DMA (HesaBucumas ot sapa nepudpepus

bonbwe nHpopmaumn: www.atmel.com/picoPower

Ic: )


http://www.atmel.com/picoPower

' L L
S AVR® Pexumbl 3HeprocoepexeHus::’
MICROCHIP 1

wwvw

Mode: Active @1Mhz, 1.8V

Core/CPU

e



@ AVR® Pexumbl 3Heprocbobepexe

MICROCHIP

cAmma
[T sisa

HIs
n

| 4
| 34
| 2
)

Mode: Idle @ 1.8V

Core/CPU

e

- e . g
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' Sataess
S AVR® Pexumbl 3HeprocoepexeHus::
MICROCHIP 5

Mode: Power-save @ 1.8V

Core/CPU




S AVR® Pexumbi aHeprocbepexeHust:

MICROCHIP

cAmnma

mmo0)

- e . g

L 4
L 4
2
’

L

Mode: Power-down with WDT @ 1.8V

Async TC

o

\,

Core/CPU

@)=
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' e an
S AVR® Pexumbl 3HeprocoepexeHus::’
MICROCHIP 5

Mode: Power-down @ 1.8V

)

FLASH 1
p— [ Jhsyme o
Async TC ]

S——
Core/CPU
-
wDT ) [
[ Jmain ci
&3 —

@)=




MICROCHIP
Paspabotka c XLP

MUKPOKOHTpOMNNepamm

_




R\ eXtreme Low Power  SI™.:
MICROCHIP Design Center e

Pecypctil...

White Papers, Tips n’ Tricks

Cost Effoctive Intelligent Analog
Integration and 5 V operation

» Application Notes & Case Studies

. np Xxreme Low Power PICD Marocortraliens with XA P
e Deep Sleep Web Seminar Techrclogy
AT o Taiue Low Power 13 e €treme
i v sbie - o
S L N a~ Ay s reuel gyl e . 3 . o P o 15
Fesourcem p e bo Lo T o e Uene, pr ORI Wi VI out o'\ eh ene Liw Paser (G5

. 20 e, whils nurving S trgle busary: To snble sppicatiarn the e
° XI P Vldeos B Tahrchogy citer e inchasry, kv Cuserss Fr R S sdhovs sxasre kv gover syl
o K0P S brkag e ebie devp e dome w3 A o ¢ rim— T Y

e Product Data Sheets and FRMs T
o Competitive Benchmarks S _—_ -
« Development Tools o ar

XLP Product Selection
www.microchip.com/XLP

@b



e\

MICROCHIP

Low Power Design Tips ‘n Tnc'i:s}

cAma

vyew
www

B
B
5
»

YBennunTtb CpoK paboTbl OT
6aTtapen. lMpuembl U TPHOKMK

* YMeHblUeHue noTpedbneHns B
ANHaMUKe

* YMeHblUeHue noTpedbneHns B
CTaTUYECKOM peEXnme

o OOwme pekomeHaaLnmn

[Mony4nTb 6onbLUe NHOPMaLUN:

PIC Microcontroller Low Power
Tips ‘n Tricks: Link

CHAPTER 2

PIC®” Microcontroller Low Power
Tips ‘n Tricks

Table Of Contents

GENERAL LOW POWER TIPS N TRICKS
TP 8 Sesiching Off Externad Circuiny

Duty Cycle 22
TP Power Budgeting 23
T3 Condguing Port Py 24
™" s U Hgh-Viskue PuS-Up Resatons 24
™™ 85 Reducs Operaing Voltage 74

TP Use an Ddernal Source for

CPU Core Voltage 25
TP Batery Backup for PIC MOy 4
DYNAMIC OPERATION TWPS ‘N TRICKS
TP#8 Enhanced PICIS Md-Range Core 246
T, Two-Speed Stan-Up 2-7
TP 80 Clock Swiiching 7
TP #11  Use intemal RC Osclllators 27
TP #2 ntermal Oscillator Calitration 28
TP #13 ke and Doze Modes 28

TP 814 Use 200 and e Mode 29
TP 5  Penpharal Moduks Daatie

(PVID) Bas 249
STATIC POWER REDUCTION TS ‘N TRICKS
TP 86  Deep Shep Mode 210
TP #7 Exdended WOT and Deep

Seep WOT 210
TP #E  Low Power Timar1 Oscillasor

and RTCC 210
TP #1909  Low Power Timer1 Oscllator Layows . 2-11
TP 820  Use LVD % Detect Low Batiery -n
TP 821 Use Perighwrsl FIFO and DMA -n
TP 822 Utra Low-Power

Viaka-Up Parigheral 212

TIPS 'N TRICKS INTRODUCTION

Microchip continues 10 provide inmovalive
products that are smaller, faster, easier 10

use and more relable. The Flash-based PIC*
mecrocontroliess (MCUS) are used in an wide
range of everyday products, from smoke
detecions, hospital 1D tags and pet contanment
systems, 10 industrial, automotive and medical
produces

PIC MCUs featuring nanoWWall lechnology
implement a vasiety of important features which
have become standard In PIC microcontrollers
Since e release of nancVall lechnology,
changes in MCU process lechnology and
improverments in performance have resulted in
new requirements for lower power. PIC MCUs
with nanoWatl eXtreme Low Power (nanovVat
XLP™) improve upon he original nanovWait
technology by dramascally reducing static
power consumplion and providing mnew Sexibility
for dynamic power management

The foliowing senes of Tips " Tricks can be
apphed 10 many applications o make the mos!
of PIC MCU nanoV\att and nanovValt XLP
devices

GENERAL LOW POWER TIPS 'N
TRICKS

The following tips can be used wath all MIC
MCUs %0 reduce the power consumplion of
Mmost any application

@b


http://ww1.microchip.com/downloads/en/DeviceDoc/01146B_chapter%202.pdf

@ CARMMA »»
ERCOCIeeD
EE_ERR)
XLP References H
MICROCHIP H
Low Power Design Documentation
M.cg\ap AN1416
Low-Power Design Guide
e
AN1416 Low-Power Design Guide i SO
XLP Technology: An Introduction to @
AN1267 Microchip's Low-Power Devices MicrRocHIP AN1267
nanoWatt and nanoWatt XLP™ Technologies:
. . . An Introduction to Microchip’s Low-Power Devices
AN879 Using the Microchip Ultra-Low Power Wake- = ——— o st e e e
Up Module St 4. Vg Ter
INTRODUCTION opoare, et b hove & g Inpeh 61 B
. Deep Sleep Mode on Microchip PIC18 and ﬁ\
Weblnar P1C24 Microcontrollers MicROCHIP AN879
Using the Microchip Ultra Low-Power Wake-Up Module
FRM Power Saving Features with VBAT e | imrm e
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N Idle & Doze Modes  *::,:i!

MICROCHIP MacwTtabupyemocTb NPON3BOAUTENBLHOCTU N NOTPEebNeHYE

Idle Mode

Q  Agpo octaHaBnMBaEeT BbIMOMHEHME KOMaHS,
a  [lepudepus npogormkaet paboTtaTb Ha 3a4aHHOM YacToTe
Q  MeHblwe notpebneHne npu paboTatowen nepndepun

Doze Mode

Q PasHag yactoTta Agpa n nepudepnnHbiX yCTPOMUCTB
Q  MacwTtabpyemMoCcTb NPON3BOANTENBHOCTM Aapa u

nepudgepunn

O [lomoraet B goctmxeHun 6anaHca NMponssoantensHOCTL/
MoTpebneHune

Npeumyliectsa

Q  YeenuyeHwue cpoka crnyxbbl OT 6aTtapeu

Q  YMeHbLueHue noTpebneHnsa Toka NpubopoB B XOyLLEM
pexnve

NMpumepsbl NnpuMeHeHUs

a  bbiToBas TexHuKa

a  Jatyukm gbima n CO

Q  bartapewnHble npubopbl

Q  [Mpmnbopbl C MMHMMAarbHBIM TOKOM B XXAYLEM pPeXnme

IDLE
O

DOZE

Ic: )



A Peripheral Module Disable.:

MICROCHIP YMeHblueHne noTpebneHns Hencrnonb3yemMmom nepmcbepv“

Peripheral Module Disable JlocTonHcTBa
Mode 1: Q  Hyneoe notpebneHne BbIKNOYEHHOM
2  VHavemayanbHoe OTKMIOYEHNE Hencromnb3yeMor nepudgepun
nepudepun Q  OntTummnsauusa notpebneHus
0 Y6upaet nepudepuio 13 KapTbl NaMaTK Q  YBenu4deHue cpoka cryxbbl baTapenHbix
Mode 2: npndopos ;
' . Q  YMeHblUeHue noTpebneHns Toka
Q  BbIKknoyeHre TakTUpOBaHWS BCen nepudepumn NPUBOPOB B mnyufem DeXMME

PIC Microcontroller Mpumepbl NPUMEHEeHUS

Memory Map System Clock Q  bbIToBas TexHuka
v 0 Mpubopbl C MUHUMATbHBIM TOKOM B

xaoyuwem pexmve

Peripheral &= B %i |

E M =t=p  Peripheral

_____________

Peripheral J L2 Peripheral

@b



| CANMA »»)
MICRQDCHIP Pabota o1 1.8B :Eig.'.'“

« Pabota npu 1.8B npoaneBaeT cpoK paboTbl OT baTapeu
e bonblue aHeprnn ot batapemnku
e MeHbLue noTpebnenmne

 MoTpebneHune onpeanensetrca nepekntovyeHnem KMOI
. Hanps'-|>|<eHV|e NMTaHNA BHOCUT HandornbLuee BNUsHue

\‘
Poyn = K-Vee®

« AVR nonHocTbi pyHKUMOHaNbHLI A0 1.62B (XMEGA, u

HeKoTopble megaAVR)
« ADC

e Flash

« EEPROM

Ic: )



N BbicTpoe npobyxaeHue

MICROCHIP

e Pexumbl Deep sleep octaHaBnuBalT reHepaTop

e« JHeprua pacxoayeTtca BNyCTYH NOKa cTapTyeT OCHOBHOW
reHepatop u PLL

e [lpumep: Bpemsa ctapta n3s Power Save n Power Down
» Crystal Oscillator
» 16 000 cycles
e Ceramic resonator
o 2358 cycles
« RC oscillator
e 6 cycles

o [lporpammupyemasa wake-up Delay
e [lo BO3MOXHOCTHU

ucnonb3yunrte RC reHepartop,
wnun gouHoun ctapt B PIC

@b



' K DMA
g EGA”, PIt

MICROCHIP (XMEG

24 MCU)

 BbicOkocKkOpoOCTHas nepepava
AaHHbIX

From memory to peripheral
From memory to memory
From peripheral to memory
From peripheral to peripheral

[locTOMHCTBA

Data transfer while CPU sleeps

One interrupt per block instead of one
per byte

Reduced decreased CPU load -
Lower power consumption

abesn NdD ©

.........

Communication rate

Data Rate | With DMA m

8%
16%

30%
57%
98%

250 kbps 0%
500 kbps 0%
1 Mbps 1%
2 Mbps 1%
4 Mbbs 2%

Ic: )



MICROCHIP

e\

Event System
CIP (PIC

(XMEGA®)
Cu)

€ARMA

Cucrtema ycTaHOBKMU CBsi3en mexay nepudepuen

MNMepudepusa onpeaensert popmmpoBaHme COObLITUN
e OBbIYHO 3TO TO, YTO MOXET reHepPMpPoOBaTb NPEPbLIBAHUS

» Hanpumep: nasmeHenue exoga I/O, nepenonHeHne Tanmepa,
cpabaTblBaHME KomMnapatopa u T.M.

MNMepudepusa onpenenser ncnosib3oBaHue coodbITUA
e Hanpumep: sanyctnte AL

[locTonHCcTBA
e YMeHbLLEeHMNEe NUCMorb3oBaHUA I'IpeprBaHVIVI N YMEHbLUEHN

Harpysku Agpa =2 YMeHblueHne notpebneHms
» CBA3b Nepudepumn B cnsiLLEM pexume Aagpa [ ADC
» [lpenckasyemoe Bpem4 I

Mpumep
e CobbiTne ot RTC — 3anyck namepenus AL @‘ Vg

CPU/ EDMA
i\ Software Controller
4
11

AC»

» Komnapartop — noactpowka nepuoga LWAM
« CobbiTne 3anyckaeT nepegadvy AMA - lNepudepus

¢ Evert Routing Notwork

SN
»
.

N { ’
- :L‘

\'
N -
“+{ comen |
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AW Event System e
MICROCHIP (XMEGA MCU) e

Without Event System
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MICROCHIP

Event System
(XMEGA™ MCU)

cARnm

B~

With Event System

CPU

Peripheral Event System

Emparator

Timer/

Countetoq

nalog

e I S S

8 channels

Timer/
Counten

|

)("w" ]

e



@ picoPower® Technology CAMMA »y )
i i EE_EBR))
MICROCHIP  (PMD Powgr%ng{egggﬂ%tggglﬁg lesrti% Bice mcu) "’

e OcTtaHaBnNUBaeT TaKTUpoOBaHMe HeUcnonb3yemoun nepucepun

¢ HeT TakTupoBaHusa = HeT nepeknoyeHus TpaH3uctTopoB = HeT
AWHaAMM4YeCcKoro notpeobrneHusn

¢ BO3MOXHOCTb AMHAMUYECKOIro ynpaBrieHUS! MOLWHOCTbIO
norpeodoneHna n3 Kkoaa

Ba 7 3 5 4 3 2 1 0
(0x64) I PRTWI | PRTIMZ | PRTIMO | - PRTIM1 | PRSPl | PRUSARTO | PRADC | PRR
Read/Write RW RW RW ] AW RAW RW RW
Intal Value 0 0 0 0 0 0 0 0

Module Power reduction in Power reduction in
Active* Idle*
USART 2% 6%
Async Timer 4% 15%
Timer/Counter 2% 6%
ADC 4% 14%
SPI 3% 11%

* Power consumption reduction compared to Active/ldle mode when not using the
PRR bit for the peripheral

@b
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e\ pchoflolwetrﬁ Technology =, i
MICROCHIP (ANSEL Anallos!u ﬁ\purtlgulect (I)%ﬁtro?ReSgtlesr iﬁ|I;IC® MCU) 'EE:' '

e BbIkno4vaeT BxogHou umnchpoBou dydep = Het Toka
yTeYKHU

e lTHouBMAayanbHO Ha Bce Bxoga ALl
e ARTOMaTU4Yecku BKknruaetTcs R Sleen Mode

,,,,,,,

e ~ ANSEL B PIC- MUKpOKOHTpORNnepax

Ic: )
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MICROCHIP

SAM L21 Ultra Low Power Optimization

BBEOEHUE
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S SAM L Family

MICROCHIP

Ultra Low Power Cortex-MO+

e Jlnaupyrowme nokasartesnim Nno HU3KOMY

notpebreHnto B AKTUBHOM U XXayuwiem ey
pexunmax Memory
e B aktuBHOM pexume 35 mkA/MHz; 70
CoreMark/mA
s YmHas Low power nepudepus A
e Event System O%erating
» Capacitive Touch Even: gflztem
« SERCOM e
e Security CRC
* Timers/Counters
* Programmable Logic Analog
e DAC and OpAmps (SAML21)
 Segment LCD* and Tamper Protection
(SAM L22) Timer/counters

e Jlngupytowwmne nokasaTenn HanpsKEHMo
ans coxpaHeHna O3Y

Communication

Cryptography

e OTnagoyHble KOMMNMNEKThbI: PTC
 SAML21-XPRO-B et

« SAML22-XPRO-B e

48MHz CMO0+ with MTB

32-256KB Flash
4-32KB SRAM

2-8KB Low Power SRAM

1-8KB Flash RWW

32-64
25- 51 GPIO
1.62 - 3.63V

12-ch
16-ch

] SAM L21 SAM L22

32MHz CMO0+ with MTB /

MPU

64-256KB Flash
8-32KB SRAM
1-8KB Flash RWW

48 - 100
36 - 74 GPIO

(100Pin has an extra 8

GPIs)
1.62 - 3.63V

8-ch
16-ch

32-bit for memory
32-bit for peripherals
16-bit for peripherals

1Msps 12-bit ADC
(20-ch)
1Msps 12-bit DAC
(2-ch)
4x AC inputs
3 Op Amps
Up to 5x TC
3x TCC
1x RTC

Up to 6x SERCOM

1x USB (host & device)

AES /TRNG
Up to 192 channels

Yes

QFP, QFN

1Msps 12-bit ADC
(20-ch)
4x AC inputs
SLCD (320 max)

Upto4x TC
1x TCC
1x RTC + Tamper

Up to 6x SERCOM
(+ISO7816)
1x USB (device)

AES /TRNG
Up to 256 channels

Yes

QFP, QFN

@b
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MICROCHIP

 PaspaboTaHbl ¢ HyNnA ANA NPUOXeHUN C NUTaHnem ot baTtapeu

e HakonneHHble 3a ABa gecATUNETUS 3HaHUA npu paspabotke Atmel Ultra Low
Power ARM, AVR & AVR32

e CBOU TEXNPOLECCHI C HN3KOM YTEYKON U BUBInoTeku
 MeTogbl NpoeKkTMpoOBaHUS
» [eomeTpua TexnpoueccoB

« SAM L21 Design Methodology for picoPower Devices
e Perynatopbl & eHepaTopbl
e HecKonbko NCTOYHMKOB NUTAHUA U BapnaHTOB TakKTUPOBaAHUA
e Heckonbko gomeHoB
e [lutaHma & TaktTmposaHms '

............

L

e picoPower nepudepus
 Low Power Analog

e [nbkue Sleep pexnmebl
» MacwTtabupyemocTtsb NpounssogntensHocTn vs NoTtpebneHnsa

» Event System u Sleepwalking

o e

ikl s
LA LA A AL AL AL

@b
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cAmnma

SAM L21 Block Dlagram==g§.=.EEE

=
-
>
«n
>
"
-
s
w
>
-

Unique 128 -bit ID

OSCCTRL

16MH: RC OSC . cogle cyile
170 pext (108US)
0.4-3IMM e

Xtal O5C Py
MCKL COLK
DFLL 43MHe KL GOLK
FOPLL S6MM:
wor
OSCIINCTRL RTC
2x 32 ke €xc
RC OSC
PORTY
32 kMz Xt up to 51

uss
FS

Mini Host
*
Device

e
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MICROCHIP

SAM L21 Ultra Low Power Optimization

METOOONONrMA AN3AUHA




@ CARMMA p»»
mER_LLRRD)
ER_EBRRY)
Voltage Regulators =i
MICROCHIP .
o OOblyHaa apxutektypa nutaHma MK
e OpauH LDO E——
o [lutaHune agpa, namaTtu 1 nepudepun ™ Wastedin
. regulator
]
« ApxutekTypa nutaHus SAM L21 . !
o OcHosHou perynaTtop (VREG) /
» [lutaHne Powers Core domain no -  ——
YMOIn4aHuo v 1 Pag /Py = \ (1=1571)
o [1Ba pexuma (LDO, BUCK)
* Bblbupatotcsa Ha nety
» Low Power Regulator (LP VREG) S B

o [MuTaHue sgpa B pexume STANDBY vl ) A |

!
R
W ( ' ) et T v
v ” - - 15 N VRICG
« Mutanve Backup domain i 8 8 § § «

Backup Regulator (Backup VREG)

» Bkniovaetca B BACKUP pexunme
e ABTOMaTUYECKOE NEPEKIIIOHEHNE
 VDDIN <-> VBAT

@b
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@ CAl'lnA.
Mce2_. . YPOBHM NPON3BOANTENLHOCTH

« [lBa nporpaMmMHO nepekKkrnvyaeMbiX YPOBHHA
npou3BoAUTENIbHOCTU NO3BONAKOT ANHAMU4YecKoe
nepekno4YeHue B 3aBUCUMOCTU OT TaKTOBOM 4YacCTOThI

 Power Level 0 (PLO)

e | ObicTpogencTeue / | notpebneHne I {F }
« Pexwvm nocne cbpoca | A I |Eg -
=l

L S
« OrpaHuyeHus ons I — L
ne / S = ) e g ; &
pudepumn/TakTUpOBaHS H B B A
o Power Level 2 (PL2) B | | |
« Bbicokas npon3BoanTENbHOCTb
), S———— e = 8 111
Performance Level VREG Mode Max CPU Frequency
0 12 MHz (1 WS) 32 pA/MHz
BUCK
2 48 MHz (2 WS) 40 pA/MHz
0 50 12 MHz (1 WS) 79 pA/MHz
2 48 MHz (2 WS) 95 pA/MHz

@b
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MICROCHIP

cARnm

Power Domain Partitionir'lﬁ

Sween b
vYeoww

e [laTtb power domains (PDn)

/PD1 (f,,)

Low Power

SRAM

DMA

SERCOM

TC
TCC

DAC

AES TRNG

-

PAC

/" PDO (f,)

Event System

Main
Clocks

Low power
SERCOM / TC

ADC / AC
OPAMP

PTC
CCL
—

PDTOP (f,,)

Watchdog

EIC

PORT

A

" PDBACKUP (f,,)

=

Clock Domains Constraint: fopy = f p= fg

e

N
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e\ Low Power Modes  ‘“&.:ii

MICROCHIP i

« SAM L21 knroueBble napameTtpbl (VDDIN=3,3V, T=25°C, BUCK mode)

Wake-up
Times

Active e Depends on Performance Level
e A e * 32 yA/MHz @12 MHz (PLO)
CoreMark or Fibonnaca .40 NNMHZ @48 MHz (pLZ)

1.2 us
(PLOPL2)

Idle o Fastest Wake-up time
13 pA/MHZ » Wake-up sources: Asynchronous & Synchronous clocks

51 s (PLO)
16 s (PL2)

Standby

1.2 pA
1.4 pA (w/ RTC)

e Lowest Power Consumption with SRAM retention
e Wake-up sources: Asynchronous & Synchronous clocks

Backu .
P *Only Backup domain is powered ON
600 nA o Wake-up sources: RTC interrupt, EXTWAKEX pins{?), BBPS
650 nA (w/ RTC) (3); EXTWAKE pins can not wake up the device from Battery Backup Mode

22ms

*All power domains are powered OFF
¢ Wake-up source: External Reset (RESETN pin)

e
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MICROCHIP

Power Domain Gating A

« SAM L21 ABTOMATUYECKMU BbIKkno4yaeT HeMCnosnb3yeMble UCTOUYHUKMU
NUTaHUA AnAa ymeHblweHus notpedneHmns B STANDBY pexume

e [lpumenumo k PDO, PD1 & PD2

e Tpwn cocTosAHUA JOMEHOB
« Active (ON)
e Retention

. OFF

- ————
- -
- -
- -

,,-‘
¥ \
H )

o4

_ Power Domain State

Mode
Aclive
Idle
Standby
Backup
Off

PDO PD1 PD2
Active Active Active
Active Active Active

Active or Retention
OFF OFF OFF
OFF OFF OFF

PDBACKUP
Active
Active
Active
Active

OFF

@b



MICROCHIP

N Advanced Clock Syste CA:

 [MOGKocTb TakTUpOBaHUA!

e HecKonbko 4OMEHOB TaKTUPOBaHUA, ﬂ,EI,pO n nepmcbepvm MOryT TaKTUpOBaTbCA OT HE3AaBUCUMbIX
AJOMEHOB TaKTUpPOBaHUA

. an/IﬂO)KeHI/Iﬂ MOTyT UCnosib3oBaTb AMHaAMNU4YeCKOe N3AMeHeHe 4acCToThbl A4 YMEeHbLUEHNA

TaKTUpoBaHUA
TR MCLK AHB APB
. Clocks
OSCCTRL _ Synchronous
Clock
Clock
-
DFLL4ASM — GCLK Multiplexer 1 SELK DR
(FOPLLIGM reference) (Asynchronous)
FOPLLO6M  mdBEIN - GCLK Generator 1 Generic Clocks
GCLK Multiplexer 2 GOLK_DPLL 22K
(FOPLLSEM reference) -
OSCK32CTRL
- Peripherals
O5C32K - User Interface
Peripheral z Clocks

OSCULP32K =

it

All Clock Sources All Clock Generators”
avaslable for avallable for
each Clock Generator each Genenc Clock " Except GCLKO

e
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S Event System i

MICROCHIP

 Event System nosBonsier aBTomaTn4yeckoe, obicTpoe u
KOH(Urypmpyemoe Bsaumoagencrteme mexay nepudepuen oes
3agencTBoBaHUA aapa

 HekoTopasa nepudepunsa MmoxetT KOHpUrypuposaTbcs Ans
copmmpoBaHma u/unn orBevaTtb Ha CUrHanbl-coobiTnA (event)

SAM L21

Standard MCU

CPU

[ EVENT SYSTEM

event

i

ADC TCO

event

DAC |le——e TC1

. event

| >

O
V’V
Al
E

0 1 2 11
Channets

@b



S SleepWalking ‘i

MICROCHIP H

 SleepWalking — BO3MOXHOCTb YCTPOMCTBA BPEMEHHO AaTb
TakTupoBaHue Ha nepudepuio Ans BbINOMHEHUA 3apay 6e3
npooyxaeHua Aapa
e YMeHbLUaeT Yncno npepbiBaHUm
o «YMHaga nepudepnar»

system_clock I | I | I | I | I | I | I |
penpheral clock ||||I|I||||I ||||||||I|||||I|||||I|
penpherd I l I
clock request 4| ﬁ ﬁ
penphera | I
rakeup request

» SleepWalking c auHaMn4ecKkmm ctpobupoBaHuemMm AOMEHOB NMUTAHUA
L YHpaBneHme nMTaHnem B AOMNOJTIHEHNE K yNpaBJiEHNO TaKTUpOBaHNEM

o [lomeHbl nutanua moryt ABTOMATUYECKW ynpaensaTecs B 3aBUCUMOCTU OT
TpeboBaHui nepudepmnn

@b



@ SleepWalking with Dynamic Powet ‘mr}ﬁ
MICROCHIP Gating "ae”

o [pumep

e RTC n Event System KoHUrypmpoBaHbl Ha reHepupoBaHume
nepuoanydeckoro 3anycka AUl

+ ADC B pexuMe 0ANHOYHOIO U3MEPEHUS

W « DMA nepeHocutT pesynbtaTt namepeHumsa AL B Low Power SRAIVm
A « DMA reHepupyeT npepbiBaHue nocine N nepechisiok Retention

| )
PDTOP |
PDO ]
PD1

Active

DMAC
(1st transfer done)

\

1
ADC :
Event

~

RTC + ADC + EVSYS
RTC + ADC + EVSYS I + DMA + LPSRAM

1 1 1 1 1 )
WTFI! L3 ! = .Cl : ﬂ‘ I £

LP LP LP LP
m SRAM DMA g sRAM SRAM

e



@ SleepWalking with Dynamic Powet ‘mr}ﬁ
MICROCHIP Gating "ae”

o [pumep

e RTC n Event System KoHUrypmpoBaHbl Ha reHepupoBaHume
nepuoanydeckoro 3anycka AUl

+ ADC B pexuMe 0ANHOYHOIO U3MEPEHUS

« DMA nepeHocutT pesynbtaTt namepeHumsa AL B Low Power SRAIVm
A « DMA reHepupyeT npepbiBaHue nocine N nepechisiok Retention

Active

| PDTOP
( ____PDO

PD

IRQ from DMAC !
(N transfers done),

1
ADC :
Event

ACTIVE

~

RTC + ADC + EVSYS
RTC + ADC + EVSYS + DMA + LPSRAM )

OJ

m SRAM SRAM SRAM DMAC
EVSYS

Handler

e
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MICROCHIP

SAM L21 Ultra Low Power Optimization

UTOI'
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MICROCHIP Hi

e SAM L21 KnrouyeBble 0COOEHHOCTU AOCTUXKEHUSA
acdhekTUBHOCTH NoTpedneHnsA
 Regulator Modes
 Power Gating

Atmel
e Performance Levels Outperforms
i
« Advanced Clock Tree Ly
e Four Low Power Modes e |

e Peripheral Event System
o SleepWalking

« DMA

o picoPower® Peripherals

@b
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e\ Additional Resources E
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j=ge]
MICROCHIP i

—

vYeoww
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swewn

e« SAM L21 Product Datasheet
o http://www.atmel.com/Images/Atmel-42385-SAM-L21-Datasheet.pdf

 Application Notes

e Atmel AT04296: Low Power Features of SAM L Series Devices

e http://www.atmel.com/Images/Atmel-42412-Low-Power-Features-of-SAM-L-
Series-Devices ApplicationNote AT04296.pdf

 Atmel AT06549: Ultra Low Power Techniques

e http://www.atmel.com/Images/Atmel-42411-Ultra-Low-Power-Technigues-
AT06549 Application-Note.pdf

« EEMBC ULPBench

* http://www.eembc.org/ulpbench/

@b


http://www.atmel.com/Images/Atmel-42385-SAM-L21-Datasheet.pdf
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MICROCHIP

Development Solutions




' MPLAB® Code Configuratot: s

MICROCHIP Pure Engineering Nirvana 1

mrerLL.AB

CODEe CONFIGURAT OR

o In TS .

 Generates seamless, easy to understand Drivers and Initializers that
can be inserted into your project

» Enables, configures and utilizes a rich set of peripherals across many of
Microchip’s most popular 8-bit and 16-bit PIC ® microcontrollers

» Generated C code can be easily modified and debugged
 Leverage drivers and GUI interface to reduce time to market
» Reliable, Small Footprint and Efficient

» Generated C code is reliable and designed for efficient use MCU resources
 Powerful, easy to use plug-in development tool for MPLAB® X IDE

Download this powerful development tool for FREE at:
www.microchip.com/MCC

Ic: )


http://www.microchip.com/get/TBD
http://www.microchip.com/get/TBD
http://www.microchip.com/get/TBD
http://www.microchip.com/get/TBD
http://www.microchip.com/MCC

. CAI'] A 9
S\ Accelerate Your Develocpme-a_. "1
MICROCHIP MPLAB Code Configurator (MCC =

MCC minimizes code writing & reduces dependency on the datasheet
- Easy configuration of peripherals & functions via intuitive graphical interface

- Accelerated code development utilizing proven application libraries and examples
+ Easy prototyping with built-in drivers for development boards

- Improved technical support with data logging capability

Peripheral 1 Peripheral 5

Appl ication Peripheral 2

Peripheral 6

Peripheral 3 2eripheral 7

Function x

Peripheral 4 .
Peripheral x

e



S XLP 8-bit Development Boai’%@%??ﬁ

MICROCHIP

XLP 8-Bit Dev Board
e Power Sources

e Coin cell

e 2AAA

« USB

* Energy Harvester

e External power
e On-board LCD w/ controller
e LED’s
e Generous prototyping area
e Serial EEPROM

e« Temp Sensor

e Power analyzer connector

° e. analyzer connecto XLP 8-bit DevelopmentB ot EATS M ZA0SY5)
« PICkit connector PIC16LET 047 P Ttg MVoU BT eY EATTEMIB0075)
e Processor PIMs PG SRS /N UGS IV DUt EY FATIF- IV BUU D)

@b
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e\ 8-bit Curiosity Development Boam?
2

MICROCHIP -

New Entry Point

, $EEEBGEEEE

e Integrated Programmer / R b S
I @ = . eeccooooan

Debugger N £ Microci
:MICRCCHIP
e 20, 14, 8 pin support ﬁ |

« Shipping with PIC16F1619

 RN-4020 footprint

o Mikrobus footprint
e Ecosystem > 100 clicks

Part # DM164137

e
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e\ Explorer 8 Development Boanﬂ;?

MICROCHIP

Rapid proof of concept
platform

« Merges and Expands upon ‘g
the functionality of PIC18
Explorer and PICDEM Lab
2

e Supports 6, 8, 14, 20, 28,
40 pin DIPs

e PIM module for higher pin
counts

e 2x Mikrobus headers
e 2Xx PMOD headers

Part # DM160228

@b



' Saiianss}
e\ PICDEM Lab Il Development Boatti:#:*’

MICROCHIP s

Comprehensive
development and learning
platform

» Working with Academia to
enable labs on demand

e Focused on hardware /
peripherals

e 0,8, 14, 20, 28, 40 pin DIP
support

e Mikrobus header
e« Bundled with 4 labs

Part # DM163046

@b



e\ XLP 16-bit Development Boc;r;'r.:f

MICROCHIP H

XLP 16-bit Development Board
e Designed for low power
e Modular and uses RF PICtail™
« USB user interface & mTouch™
 Powering options
e Coin-cell / AAA
* Energy harvesting kit
o 32 KHz oscillator
« Power measurement interface
o Potentiometer, LEDs, Switches
o Supports PIC24F with 20/28 pins:
e« PIC24F04KA201
e PIC24F16KA102/KL402
e PIC24F32KA302
e PIC24FJ64GA102

* PIC24FJ128GB202

AOOLLODOOO0O0H
AOOOO00 -l X s

1
pa O
1ga
199
' oq
499
44
09
ag
aqaq
ddd
QO
oo:g
gad
"

Part # DM240311

e



N PIC24FJ128GB204 Bluetooth % !

MICROCHIP Smart™ Demo s

Microchip’s eXtreme Low Power PIC® Microcontrollers and RN4020
Bluetooth low energy module help in achieving low power
consumption in Internet of Things

 Explorer 16 Development Board
and 16-bit XLP Development www.microchip.com/pic24iotdemo

Board Video Link
e 16-bit XLP MCU with easy code

portability
e RN4020 Bluetooth LE Module on
PlCtail Daughter Card
e Android Tablet with App
e Bi-directional Communication
» Basic Command & Control
 LEDs, Switches, Temp sensor

@b


http://www.microchip.com/videos.aspx
http://www.microchip.com/pic24iotdemo

)
4
)
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S Microstick for 3V PIC24F K-serlasi

MICROCHIP H

Microchip’s lowest cost 16-bit microcontroller
families — PIC24F “KL” and “KA”

« Low Cost development board
o Compatible with 16-bit XLP Development Board

e Integrated Programmer / Debugger with MPLAB
IDE Support

e USB Powered — Ease of Use, No External
Power Supply Required

« DUT Socket — Flexible, Easy Device Swapping

 Works Stand-alone or Plugged into a Prototyping
Board

 Easy Access to all Device Signals for Probing

« Smaller than a Stick of Gum at 20mm x 69mm ,./f-'; A
Easily Portable P
e On Board User, Power LEDs and Reset Button

@b



ﬁ\ LCD Explorer Fridat
MICROCHIP Development Board i

x8 Common Display
e 37 x 7 Banner
e 37 Custom Icons

Wireless Connectivity
e PICtail™ Plus Connector

mTouch™ Sensing Button

Veatr Battery
o Backup

Part # DM240314

e



S\ PIC24F Starter Kit for Intelligenf .::::
MICROCHIP and Integrated Analog e

Part # DM240015

Analog Header

e Clean Analog Signals

e Plugs Into Breadboards
Audio

 Mic & Headphones

On Board Sensors

e Light & Temperature
Rich Display

e Scrolling Banner

e Custom Icons

« mTouch™ Controls
Connectivity

e USB OTG, Host & Device
 RF Module Footprint
Built in Debugger/ Programmer

@b



QN MPLAB® REAL ICE™ Power %",

MICROCHIP

Monitor Module

Measure Current in your
application in real time

e Micro-Amp resolution

« 1 Amp dynamic range

« 1.25V t0 5.5V Vdd
Features

e Real-time Current Graph
e Current Threshold Break
e Event Timestamp
Coming Soon

« Graphical current by instruction
e Graphical statistics

Part Number

« AC244008

MPLAB® REAL ICE™ Power Monitor Module
(Part # AC244008)




e\ XLP Eiet
MICROCHIP Battery Life Estimator mus

XLP Battery Life Estimator (Free Download)

Easy to Use

Select your PIC MCU with XLP Technology your
Select your battery type ———
Enter application Run and Sleep times = 5
Select peripherals and input application S—— |
currents =
View battery life, average and maximum _
current estimates e | e, | fror, | -

Flexible

e Customizable to allow new device profiles
» and battery specifications to be added

o Save profiles and compare results

© 2016 Energizer is trademark owned by Energizer.

@b


http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=2680&dDocName=en545243

AN _Xplained Platform

MICROCHIP

and affordable starting point

ATmega168PB Xplained Mini OLED1 Xplained Pro 1/01 Xplained Pro

« Easy to connect

 Includes Embedded Debugger

USB powered
Recognized by Atmel Studio

Non-intrusive debugging
Run, step, break the code
Inspect all memories

« Combines with Extension Wings

) i . ATtiny104 Xplained Nano
Evaluate Serial Communication, Analog and more

@b



: ATmega168/328PB Xplained Mini EARRMA »is
@ Evaluation Kit e 1
MICROCHIP "’

ATmega168/328PB Xplained Mini

On-board debugger with full source-level debugging support in Atmel Studio
One green status LED and one mechanical user pushbutton
Auto-ID for board identification in Atmel Studio

Xplained Pro extension headers can easily be strapped in
Access to all signals on target MCU
USB-powered

Arduino shield-compatible foot prints
Target SPI bus header foot print

0-0_0-0 UO\J

k -9 0-90+3 . -
™ -0 0-0 & ¥ :
- Ot [0-0 0-0-
5 otl|0-0-0f0]-~
$ 0-0-0|0|-
! otll|0-0-0|0|=~

- ) 0-0-0|0)°

Ordering Code: : olmles o5
¢ 0-0 0-0-
L]

ATMEGA168PB-XMINI oftalo-o o-o:
ATMEGA328PB-XMINI 3
+ Slider

@b



N Power Debugger . i

MicrocHip  Debug and Evaluate Design Po mp'l!HEf'

Programs and debug support
» All 8-bit AVR and all ARM devices

 Measuring both voltage and current simultaneously
* High resolution channel: 100nA to 100mA

e Lower resolution channel: 1mA to 1A. ® )
Atmel

 Power target application |

e Adjustable supply voltage: o ——
1.6V and 5.5V (up to 100mA)
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e CDC virtual COM port interface

» Terminal output from application

 Data Gateway Interface
e Streaming application data to the host computer
e Visualization in Atmel Studio
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MICROCHIP

Ntorn

XLP TexHonorusa gocruraeTt notpeodbrneHus Toka Ao 9 HA
MU TOKa B aKTUBHOM pexunme ao 34mkA/MINy

Manoe notpebneHue

 USB, LCD, Cryptography n mTouch™ eMKOCTHbIE CEHCOPbI

MukponoTtpebnsiowme BO3IMOXHOCTU, nepudepus

U UHCTPYMEHTapumn

Ultra Low Power

A
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eXtreme Low Power

Energy Consumption

>

eXtreme Low Power MCUs
Extend Battery Life /
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