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W16F19XX w12/16F182X [J¥12/16F184X

PIC12/16FXXXX Enh. X14 Core Enh. X14 Core Enh. X14 Core
High Performance 28 kB, 32 MHz 14 kB, 32 MHz 14 kB, 32 MHz
Enh. Peripherals 28 — 64 Pins 8 — 20 Pins 8/18 Pins
LCD, 5xPWMs Multi-PWM -MSSP § Multi-PWM -MSSP
'@ 16F72X o 16F720/1

PIC10/12/16FEXXX X14 Core X14 Core
General Purpose 3.5-14kB, 28/40 Pin 3.5-7kB, 20 Pin

Low Cost Low Power Low Power

Low Cost Low Cost

“16F151X “16F152X
PIC16F1XXX Enh. X14 COI’EI Enh. X14 Cor_e
14-28kB, 28-40 Pin 14-28kB, 64 Pin
Low Power Low Power
Low Cost Low Cost

'&16F190X
Enh. X14 Core
3.5-14kB, 28/40 Pin
Low Power
LCD

General Purpose
Low Cost

PIC12F16FEXXXX
Advanced Analog,
Specialize
Peripherals

Time

By = 2 ¢l =
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E1 8-Pin with
S AKW

=

~—

(7)) PIC12F1840
D1 akwr2s6EE/256
= 1xComp

— 4x10-bit A/D
cs EUSART, MI2C/SPI
q) ECCP

LL

PIC12F1822

2KW/256EE/128
IxComp

4x10-bit A/D
EUSART, MI2C/SPI
ECCP

PIC16F1825

8KW/256EE/1K
2xComp
8x10-bit A/D
EUSART, 2xMI2C/SPI
2XECCP, CCP

PIC16F1824

4KW/256EE/256
2xComp
8x10-bit A/D
EUSART, MI2C/SPI
2XECCP, 2xCCP

PIC16F1823

2KW/256EE/128
2xComp
8x10-bit A/D
EUSART, MI2C/SPI
ECCP

PIC16F1847

8KW/256EE/1K
2xComp
8x10-bit A/D
EUSART, 2xI12C/SPI
2XECCP, 2xCCP

PIC16F1827

4KW/256EE/384
2xComp
8x10-bit A/D
EUSART, 2xI12C/SPI
2XECCP, 2xCCP

PIC16F1826

2KW/256EE/256
2xComp
8x10-bit A/D
EUSART, 12C/SPI
ECCP

S (o b v

Enhanced Mid-Range Core
High Level of Integration with XLP

F1 = Enhanced Mid-Range

PIC16F1829

8KWI/256EE/1K
2xComp
12x10-bit A/D
2xMI2C/SPI, EUSART
2XECCP, 2xCCP

PIC16F1828

4KW/256EE/256
2xComp
12x10-bit A/D
EUSART, MI2C/SPI
2XECCP, 2xCCP

Base Peripheral Set

Flash 2Kw to 8Kw
RAM 128B to 1KB
E2PROM 256B

-Up to 2xComp

-Up to 12 x 10-bit A/D
-Up to 2 x MI2C/SPI
-EUSART

-Upto 2 x ECCP
-Upto 2 x CCP

-Data Signal Modulator
-mTouch Sensing

Active Current as low as
42uA/Mhz at 1.8v

XLP="LF

8 PIn

14 B0

© 2011 Microchip Technology Inco-rpo'rai';d.'kliﬁightghésé?}ea. il
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- PIC1XF182X: MHOro nepudepuu B
ManioM Kopnyce

iﬁ\ MicrocHIR PIC16F182X Block Diagram
Reliable Low Power Internal Oscillator
WDT, RTC, BOR, POR 32 MHz
nanoWatt XLP
Program Memory Data EEPROM
Up to 14 KB 256B
(8K Instructions) CPU
14-bit Instruction
49 Total Instructions Data Memory
(2) 16-bit File Select Registers Upto 1 KB
16-Level Stack & Interrupt Context Save Linear Addressing
Program Counter
Reset Capabilities
Data Signal 10-bit ADC 2x Comparators Capturg(/f/:lt\)ﬂmpare/
Modulator (DSM) Up to 12 channels with SR Latch Up to 4 channels
ORI Communications
Tou?:?\ascelzrll\é?ng Up to 2x each 3;-|bit ?@C f
MI2C, SPI evel Vre
_ Module. 1x EUSART
Custom o Integrated mTouch Independent PWMs
Patterns with DSM 28 _ (LED/Motor Ctrl/SMPs)
Capacitive Touch-Sensm% o
Module ual Communication Ports,

I2C™/SPI| + UART in 8 Pins!
Available in 8- 14-, 18- & 20-pin Packages

© 2011 Microchip Technology Incorporated. /Al Rights Resérved. | | | | 1 1504 NEW
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nanoWatt XLP Technology — The Industry Standard for Low Power

nanoWatt XLP™ Requirements

PIC16LF182x @ 1.8V
31 kHz (LFINTOSC)

SLEEP Mode <100nA 30 nA

Extended Watchdog Timer <800nA 500 nA
Timerl Oscillator (LPT10SC) <800nA 600 nA
i Power Not Applicable 100 nA

Brown Out Reset (ULPBOR)

Current

© 2011 Microchip Technt-Jlog;y Iﬁcg;boqrdt’eﬁd.%lrﬁi Res

Active Mode

» 1.8V - 3.6V Operation

Not Applicable

e Low current TLOSC for Real-Time-Clock (RTC)

e Low ACTIVE current draw
e Less timein ACTIVE

e Low Power 16MHz Intosc
e Enhanced Core efficiencies

* 1.8V — 3.6V Operation
e Low SLEEP current draw
e Low WDT current draw

A

50 UA [ MHz @32MHz

Lower Application

Consumption

1504 NEW

time

Slide 9
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W16F19XX w12/16F182X [J¥12/16F184X

PIC12/16FXXXX Enh. X14 Core Enh. X14 Core Enh. X14 Core
High Performance 28 kB, 32 MHz 14 kB, 32 MHz 14 kB, 32 MHz
Enh. Peripherals 28 — 64 Pins 8 — 20 Pins 8/18 Pins
LCD, 5xPWMs Multi-PWM -MSSP § Multi-PWM -MSSP
'@ 16F72X o 16F720/1

PIC10/12/16FEXXX X14 Core X14 Core
General Purpose 3.5-14kB, 28/40 Pin 3.5-7kB, 20 Pin

Low Cost Low Power Low Power

Low Cost Low Cost

“16F151X “16F152X
PIC16F1XXX Enh. X14 COI’EI Enh. X14 Cor_e
14-28kB, 28-40 Pin 14-28kB, 64 Pin
Low Power Low Power
Low Cost Low Cost

'&16F190X
Enh. X14 Core
3.5-14kB, 28/40 Pin
Low Power
LCD

General Purpose
Low Cost

PIC12F16FEXXXX
Advanced Analog,
Specialize
Peripherals

Time

By = 2 ¢l =
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PIC16F151x /
X | 152x

1 LWecTtb geweBbix 8-bit PIC® MUKPOKOHTpPONNEpoOB

1 Flxxx — Enhanced Mid-Range Core

1 [lpocTtasa murpauug; kopnyca ot 28- 4o 64-X BbIBOOB
1 CoBmMmecTMOCTbL Mo BbiBoAam ¢ cemenctBoM PIC16F193X/4X
1 Aopo Enhanced Mid-range Core

1 C- onTMunaupoBaHHble KOMaHAbI, BbICOKaA NMNOTHOCTbL KoAaa, 16-
YPOBHEN cTeka

1 OTnnyHbin banaHc BoamoxHocTten n LieHsbl
1 UHTerpupoBaHHaa aHanoroBasi/undpoBasn nepudepus
1 CamonporpammupoBaHue Flash namsaTtun
1 Jo 28K6 Flash B 28-un BbiIBOOHOM Kopnyce
1 eXtreme Low Power Technology
1 20 nA TOK B Sleep
I <50 yA/MHz TOK B aKTUBHOM pexume
200 nA Low-Power Brown-Out Reset (BOR

© 2011 Microchip Techn y Incorpol 1504 NEW i Slide 11




" CeMencTBO
PIC16F151x / F152x

MICROCHIP

2. MASTERs 2011 88

EUSART, MI2C/SPI,

2xCCP

EUSART, MI2C/SPI,

2xCCP

2xMI2C/SPI,
10xCCP

HNoctynHblie MK

- po 30k x 10-bit ALUMN

“F” Bepcwus: 2.3-5.5B
“LF" Bepcus . 1.8-3.6B
PIC16F1518 [l PIC16F1519 [l PIC10F1S27
28 KB /10248 [ 28 KB / 1024B _
17x10-bit A/D : 28x10-bit A/D : 3%;8?:@'3
EUSART, MI2C/SPI, : EUSART, MI2C/SPI, : 2X|\/||2C/SP|,
2XCCP E 2xXCCP E 10xCCP !
pic16F1516 [l PIc16F1517 | PIC16F1526 BosmoxHocTu
14kB /5128 W 14kB /5128 [l 14KB/768B Flash (Self-Write) 14 — 28 K6
17x10-bit A/D | 28x10-bit A/D E 3%;8?:@'? RAM 05—15K6

28 PiIn

© 2011 Microchip Technology Inco.rpo'rai.;('j.'klirﬁiaht?RgséRiea. o il

40 Pi

64 Pin

1504 NEW

- Ao 2x MI2C/SPI

- 8o 2x EUSART

- 8o 10x CCP

- JlaTynKk Temnepartypbl
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W16F19XX w12/16F182X [J¥12/16F184X

PIC12/16FXXXX Enh. X14 Core Enh. X14 Core Enh. X14 Core
High Performance 28 kB, 32 MHz 14 kB, 32 MHz 14 kB, 32 MHz
Enh. Peripherals 28 — 64 Pins 8 — 20 Pins 8/18 Pins
LCD, 5xPWMs Multi-PWM -MSSP § Multi-PWM -MSSP
'@ 16F72X o 16F720/1

PIC10/12/16FEXXX X14 Core X14 Core
General Purpose 3.5-14kB, 28/40 Pin 3.5-7kB, 20 Pin

Low Cost Low Power Low Power

Low Cost Low Cost

“16F151X “16F152X
PIC16F1XXX Enh. X14 COI’EI Enh. X14 Cor_e
14-28kB, 28-40 Pin 14-28kB, 64 Pin
Low Power Low Power
Low Cost Low Cost

'&16F190X
Enh. X14 Core
3.5-14kB, 28/40 Pin
Low Power
LCD

General Purpose
Low Cost

PIC12F16FEXXXX
Advanced Analog,
Specialize
Peripherals

Time

By = 2 ¢l =
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PIC16F1938
16KW/256EE/1K

2xComp
11x10-bit A/D
MI2C/SPI, EUSART
3XECCP, 2xCCP

PIC16F1936

8KW/256EE/512
2xComp
11x10-bit A/D
MI2C/SPI, EUSART
3XECCP, 2xCCP
60 LCD

PIC16F1933

4KW/256EE/256
2xComp
11x10-bit A/D
MI2C/SPI, EUSART
3XECCP, 2xCCP
60 LCD

28 Pin

© 2011 Microchip Technology Incorpora{;d.'kliréiahtghgsé‘r‘\'ied. TTImn
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PIC16LF1906

8KW/512
Self-Write
11x10-bit A/D
EUSART
72 1L.CD

PIC16LF1903

4KW/256
Self-Write
11x10-bit A/D
72 1L.CD

PIC16LF1902

2KW/128
Self-Write
11x10-bit A/D
72 1L.CD

Cemeiicteo MK ¢ X

ApanBepom

PIC16F1939
16KW/256EE/1K

2xComp
14x10-bit A/D
MI2C/SPI, EUSART
3XECCP, 2xCCP

96 L CD
PIC16F1937
8KW/256EE/512

2xComp
14x10-bit A/D

MI2C/SPI, EUSART
3XECCP, 2xCCP
96 LCD

PIC16F1934

4KW/256EE/256
2xComp

14x10-bit A/D
MI2C/SPI, EUSART
3XECCP, 2xCCP
96 LCD

New

40 Pin

1504 NEW

PIC16F1947

16KW/256EE/1K
3xComp
16x10-bit A/D
2xXMI2C/SPI, 2xEUSART
3XECCP, 2xCCP

PIC16F1946

8KW/256EE/512
3xComp
16x10-bit A/D
2xXMI2C/SPI, 2xEUSART
3XECCP, 2xCCP
184 LCD

PIC16LF1907

8KW/512
Self-Write
14x10-bit A/D
EUSART
116 LCD

PIC16LF1904

4KW/256
Self-Write
14x10-bit A/D
EUSART
116 LCD

Note: PIC16LF190x operate from 1.8V-3.6V

(No 5V option)

64 Pin

14
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PIC16LF190x cemencteo MK c gpaneepom XK/ B
28- 1 40- BbIBOOHbIX KOpnycax

I YOeweesieHHbIe eepcuu KOHMPOJ1iepoes
cemeuncrtea PIC16F193x

1 Onmumu3upoeaHHbIU Habop nepughepuu

1 [na npocmsbix u dewesbix npubopoe ¢ XKKU
1 nanoWatt XLP TexHonorus

1 [wnana3oH nutaHusa 1.8 — 3.68

© 2011 Microchip Technology Inco-rpo}ailga.1Ali-§i5ht£hésé’r-\h}ea. biilaEian 1504 NEW
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[MporpammunpoBaHue
[ oTnagka <
(UART mnnn ICSP™) — 3V Lithium
@ )
— 7 oic16LF190x 1
= 28/40-Pin, <14 K6 [om] =~
O LCD, 10-bit AID, USART
[laTymk
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W16F19XX w12/16F182X [J¥12/16F184X

PIC12/16FXXXX Enh. X14 Core Enh. X14 Core Enh. X14 Core
High Performance 28 kB, 32 MHz 14 kB, 32 MHz 14 kB, 32 MHz
Enh. Peripherals 28 — 64 Pins 8 — 20 Pins 8/18 Pins
LCD, 5xPWMs Multi-PWM -MSSP g Multi-PWM -MSSP

& 16F72X & 16F720/1 & 10F32x
PIC10/12/16FXXX X14 Core X14 Core X14 Core
General Purpose 3.5-14kB, 28/40 Pin 3.5-7kB, 20 Pin 0.5-1kB, 6 Pin

Low Cost Low Power Low Power PWM, NCO,

Low Cost Low Cost CLC, CWGt

@16F151X @16F152X ‘&12/16F150x
PIC16F1XXX Enh. X14 Core Enh. X14 Core Enx. X14 Core
General Purpose 14-28kB, 28-40 Pin 14-28kB, 64 Pin 1.7-14kB, 8-20 Pin

Low Cost Low Power Low Power PWM, NCO,
Low Cost Low Cost CLC, CWG

'&16F190X
Enh. X14 Core
3.5-14kB, 28/40 Pin
Low Power
LCD

PIC12F16FEXXXX
Advanced Analog,
Specialize
Peripherals

Time

By = 2 ¢l =
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MicrocHIP e v
CemeunctBo PIC10F

PIC10F2XX

Baseline PIC® MCU Architecture
Flash 384B to 768B

RAM 16B to 24B

* 4 or 8 MHz internal oscillator

» 3 X 8-bit ADC or comparator

- \
O ( \
&
(]
=

PIC10F202 PIC10F206 PIC10F222

ST 512W/24 512W/23
4 MHz INTOSC 8 MHz INTOSC .
4 MHz INTOSC 1xComp 3x8-bit ADC TZ: ;g'la';izgg"r
Next NCO, CLC, CWG

Generation
PIC10F220

256W/16
8 MHz INTOSC
3x8-bit ADC

PIC10F200 [ PIC10F204
256\W/16 256W/16

4 MHz INTOSC 4 MHz INTOSC
1xComp

2x 10-bit PWM
Temp Indicator
NCO, CLC, CWG

Features

© 2011 Microchip Technology Incorporaf;d.'kliréidht;RgséT\'ied. TTImn 1504 NEW 18
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PEPPE THE e
HHXAX AKX HAXAKAK A"
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10.6 x 8.3 x 5.3 mm
(PDIP)

3.1x3.2x1.45 mm
(SOT-23)

3X2xXx1mm
(2x3 DFN)

* Dimensions are not actual package dimensions — All dimensions based on max foot print spec

© 2011 Microchip Technology Inco.rpo'rai.;('j.'klirﬁiaht?RgséRiea. TTImn 1504 NEW 19
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PIC10F22

L T

X
1 Baseline (x12) Core
1 8 MHz
1 23 Bytes RAM
1 8Bit ADC
1 2.0-5.5V

1 1x Timer

" PICIOF32X—korga
HY)XXHO 6onbuwe B SOT-23
PIC10F32X

Mid-Range (x14) Core / NpepbiBaHUA
16 MHz

64 baut O3Y, camonporp. Flash

8 Bit ADC

1.8 -5.5V

2x Timers

ARACY Yo ¥ak ok Na ke kis

2x WM

dopmMmupoBartesrib KOMMNJIEMEHTapPHbIX
Curnanos (CWG)

LUundpoBon CuHtesatop YactoTbl
(NCO)

KoHdurypupyemasn Jlornyeckas
Avenka (CLC)

datyuk TemnepaTtypbl

1504 NEW
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MICROCHIP |
8-p LULUM
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1 moaynb LUAM

I 2 He3aBUCUMbIX BbiXxoaa

1 8-mpasp. Timer 2 (TMR2) B KauecTBe Oa3bl
1 [JononHutenbHas foruka

1 PaspelueHue Bbixoaa
1 [longpHocTb PW_Ml @D
External Pin
1 BbIxop pa3nnM4HOro Ha3Ha4vYeHusa [ Tvr2 CWG

CLC
1 BbiBOA KOHTpONMepa |

1 CWG PWM 2 PWM Out >

1 CLC

B T Y " " ] ="
© 2011 Microchip Technology Iﬁcbrb(;ra@d. All Rights Reserved. rm | 1504 NEW Slide 21
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1 AU (ADC): "

1 Paspewenne 8 out

1 100 KBbIO/c SEISE ' :: >
ADC 8 bit result
1 3 BHEeLWHuUX KaHana FVRinput ——»

11 BHYyTpeHHMN KaHan FVR %7
VSS

Fixed Voltage Reference

I  BHyTpPEeHHM NCTOYHUK onopbil

1 Fixed Voltage Reference (FVR):
1 ADC —-1.024/2.048 / 4.096B

1 4.096B docmyrneH morbKo 0rns ‘F’ apc

1.024/2.048/4.096V

' R— . N—
© 2011 Microchip Technology Incorporated. /Al Rights Resérved. | | | | 1504 NEW
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TeMmnepaTtypbl

TemnepaTypHbIN AaTUYUK Vo Vo
1 BHyTpeHHee coeauHeHue Kk ALIMT L
1 3HayeHue meHnsietca oT T °C ode | TeMPperature apc ~ emperalue ased
1 [JwnanasoH -40°C go 85°C
I TOYHOCTb 3aBUCUT OT v Vss Vss

I Yucna Touek KanmbpoBKU
1 BbiOpaHHOro pexuma A

1 Application Note: AN1333
=
NocTOUHCTBA g
1 [HeweBoe namepenHune 2
<
TeMmnepartypsbl
1 bBe3 BHeWwHnx anemMeHToB
>
Calibration #1 Calibration #2
Temperature

s T . Ty | o
©2011 Microchip Technology Incorporated.. All Rights Resérved. | | 1504 NEW Slide 23
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P Tpu HOBbIX
" nepudgeprUnuHbIX MoaynA

1 Moaynb KomnnemeHTapHbIX
CurHanoB (CWG)




Microcue I8 oaynb KoMnneMeHTapHbIX

CuvrHanos

.. MASTERSs 2011 s
L) .

YTto OH genaer?

dopmupyeT npoTMBodasHble CUrHarsbl ¢
perynmpyemMbiM «MepTBbIM» BPEMEHEM U
aBTOBbIKITIOYEHMEM.

Pa3nu4yHblie BXOAHblE CUrHarbI:

e BHyTpeHHAs nepudepus WG
» Bxoabl MUKPOKOHTpOMNepa PWM1/2 —> SIEA
e TaKkTOBbIN reHepaTop NCO1 5
LC10UT Dead band
—_— ead ba
—>
Fosc
HFINTOSC o
CWGIFLT aNTpin) AUTO
LC10UT do

© 2011 Microchip Technology Inco-rpo}ai';d.1Almi5htghasé?}ec‘i. biilaEian 1504 NEW




pre#Y  Moaynb KomnnemeHTapHbIX
. CurHanos

L
‘F'll

YnpaBneHne mepTBbIM BPpeMeHeM

dopmupyeT ABa HenepeKpbIBaOWMXCA CUrHana —
npenoTepalleHme K3 npu nepekritoYeHnmn BHELLHNX
Lenemn.

e [1Ba 6-bit cyeTumka (64 3Ha4YeHNA 3a4EPXKKN)
— [1o ppOHTY BXOQHOro curHana
— [lo cnagy BxogHOro curHana

eweek JUULUUUULUUUUUUUUL

CWGXA —— : : :
le—>| le—>|
| | | I | | | I
CWGX B Rising Edge Falling Edge Rising Edge Falling Edge
Dead-band Dead-band Dead-band Dead-band
il -~ - ~ : .
© 2011 Microchip Technology Incorporated. All Rights Reserved. | 1504 NEW Slide 26
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e S Tpu HOBbIX
nepudepUnHbLIX MOAYNA

- MASTERSs 2011 28

1 Moaynb KomnnemeHTapHbIX
CurHanoB (CWG)

1 YnpaBnsaembiu LUndposoun
[feHepaTOop (NCO)




KXN

EB Ynpaensaemsiii LudpoBoi
FeHepaTop (NCO)

- MASTERSs 2011 28
o ’

UcTouHUK Increment

CUrHana:
Fosc, CLC,

T EETyE .

© 2011 Microchip Technology Incorporated. All Rights Resérved. j 1504 NEW
! \J o T U

116

HFINTOSC, \/ UsmeHeHue
.Bbl YacToThbl UMK

P /20 z CKBa)XXHOCTH

> Accumulator Overflow
/ NCO
.3 /\
[ R Q
Pulse Width BuiBog MK,
Counter Interrupt,
CLC, CWG




B Ynpasnsiembint Uudposoit

.. MASTERSs 2011 s

oy ['eHepaToOp

KnoyeBble 0COBEHHOCTU: [MpumeHeHue:

. Pa3spelueHue no yactote go 20-bit * YnpasneHue ocBeLleHNEM
. He3aBucumMbIM 16 MIy Bxon TakTupoBaHUA » [eHepaTopbl 3ByKa

. 16bit pernctp ynpasneHna 4actoTou ¢ [loxapHble cUrHanM3aumm

o 500 KI'u makcumanbHasa YyactoTa
o 15Ty Ha war

. 2 pexxMmMa Bbixoda
o PukcupoaHHast 50% CKBaXXKHOCTb
o Mopynsauusa no yactote (PFM)

JocTouHCTBA:
* JlnHenHoe ynpaBneHne 4acTtoTou
* YBeNnuMYeHHOEe paspeLleHune no

yacTtoTe
_ s .
Numeric NCO FDC I T
Increment 3 § !
Value <or ! !
Clock é i
UL S e

s T . Ty [ |
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l‘ MlcnntHl;:‘.'.:' yl'l paBJlifieM blVl U‘MCprBOM
[eHepaToOp

Increment value = Stays constant
Accumulator = 2?0 = 0 — 65,535

\
At F
\)“ FNCO — [ — ] Encrement value]

MASTERS 2011 _j;"

F Accumulator
NCO
So, as the Accumulator 7, Fosc | so little that it is unnoticeable.
Thus giving you a linear change in NCO Frequency.
Increment value PR2 is not constant
PR2 =TMR2 =0 — 255
F Fosc
FPWM PWM = 4(PR2+1)

So, as the PR2 1, Fosc |, it is much more noticeable.
Thus giving you a more nonlinear change in PWM Frequency.

TMR2

s T . Ty [ |
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::.-M": ::;:Hﬁ — TpM HOBbe
nepudrepmMnHbLIX Moayns

= JWASTERS ! .
< r

1 Moaynb KomnnemeHTapHbIX
CurHanoB (CWG)

1 YnpaBnsaembiu LUndposoun
[feHepaTOop (NCO)

1 KoHdourypupyemsbie Jlornyeckue
Ayenkn




:“-Mlcgsca‘;:nu:::% Py KO H ¢ M ryp M pye M bl e

. Nornyeckue Auyenkn

/

— || BxoaHble curHanbil:
— || MopT B/B, LLNM, Taitmep, MpepbiBaHue no
FeHepaTop, Tpurrepsi ALIM, (pOHTY U cnapy
~ Y NCO, CLC BbIxoa

1

7 ya—
—j | ) >
=i
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, Mcrocie KOHCbM ry pvlpyeM ble
Jlornyeckue Avyenku

lpocmou cnocob KoHgu2ypuposaHue 3/7IeMeHmMos
nocsiedosamesibHOU U KOMOUHaUUOHHOU J102UKU

e  KomOuHauuoHHasa norvka

@ AND/OR/XOR /NOT /NAND/NOR/XNOR
*  Tpurrepsbl

o D & JK Flip-flops, D & SR Tpurrepsbl

UOs,|**

b ”""_h I:
Registers_| i :TJD—D b ol D < Registers

Peripherals |
—>

Peripherals
é
\

CLC Configuration Tool screen capture

: e -
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HOBOU nepudepun




T T ——

B Undposon Ynpasnsembiit
. i [ eHepaTop

% MASTERs 2011 28

Mpumepbl npuMmeHeHUA NMpumepbl NpUMeHeHus
*  YnpaneHue PnoopuCLEHTHBIMY e YnpaBsneHue gsuratensmm
, HECOHOBbIMI N CBETOANOAHbLIMA .

Llenn nogctponku

namnamm
e Ycunutenu Knacca D

* Lundposble bannactel n Uct.nut.

A Linear Output via NCO

. PIC Microcontroller TL _rvvvv\l

:
no — owe X
X L

Frequency OUT

WA

Bulb Current

T
Ex: Fluorescent nghtlng Control = Frequency

Use NCO to create linear frequencies for start-up and dimming control & the CWG to
create complimentary outputs to the FET drivers

Lower power and extended life of fluorescent bulb

© 2011 Microchip Technology Incorboqra ed. All Rights Reserved. | | . 1504 NEW i )
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MICROCHIP

Yga®  Mopynb KomnnemeHTapHbIx CUrHanos

Example Applications Example Applications
e Switch Mode Power Supplies e Motor Drive
e LED/ Fluorescent lighting  Power Factor Correction
e Battery Charger e Class D Audio Amplifiers

Comp Output I: -

Dead band : Motor
Control

Auto I: _;:

Shutdown

Ex: Half Bridge Circuit using CWG
Use CWG'’s advanced features to provide dead-band control, auto shut down

© 2011 Microchip Technology Incorporatéd. inFl.?ig'ht;Rélsér-\.ied. ey 1504 NEW
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wn
"I."!

¢ [lpnmep ncnonb3oBaHus

Differential Driver

lNTOW

|——C_J

> Jujuuiie

By adjusting the PWM, you can change
the number of pulses out of the CLC

+5v J

_I_ Louder!
— | 10vpp as seen by the load

If measured with respect to ground,
it would be 5v. Example use: headphones.

1504 NEW Slide 37



KRN

MIiCROCHIP

v, MASTERs 2011 8

Speaker

-

-
Frequency

S~

S~
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MICROCHIP

‘%’ [lpumep ncnonb3oBaHUsA

YBenunuyeHne BapnaHToB cpabaTbiBaHUSA aBTOBbIKITHOYEHUA

=== ====== 1
l CLC [
I I GxIS CWGXxA
| |
Over Voltage |
| }
Over Current x'l— 1 CWGASD CWGxB
Software Shutdown : I
Y |
® L e e e e e e e m = |
o

© 2011 Microchip Technology Inco-rpo}ai';d.1Almi5htghasé?}ec‘i. biilaEian 1504 NEW
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MICROCHIP

YnpaBneHue ocBeleHnem

PIC10F320
Supply ANO

P

\ I

CDS Cell N

PWM

hip Technology Inco-rpo}ai';d.1Almi5htg'hésé?}ec‘i. biilaEian 1504 NEW
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MICROCHIP

Ak r. E,n - =N ™ :q.....- - . = l: . v -.-.. A . :
war [l PpuMep mncnoJjib3oBaHuA

dopmMupoBaHMe MaH4YeCTEePCKOro KoaMpoBaHus

Bl picioF320 | |IE \\ / /

[UL] L

CLC1IN1
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MICROCHIP

[TpMep ncnornib3oBaHuA

Sync. Gate

signal

L

He BaxHO Korga oyaeT BKIKHOYEH CUrHan
CLK I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ pa3pelwieHus otHocutenbHo CLK, Bce BbixoaHble
MMNYyNbCbl OyAyT UMeTb O4UHAKOBYHO

ANMUTENbLHOCTbL

Q BbixogHasA yacToTa paBHa /2 OT yacToThbl CLK, .

By = 2 - =
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MiCROCHIP
MASTERs 1011 28

k)
s

"'J‘l

W16F19XX w12/16F182X [J¥12/16F184X

PIC12/16FXXXX Enh. X14 Core Enh. X14 Core Enh. X14 Core
High Performance 28 kB, 32 MHz 14 kB, 32 MHz 14 kB, 32 MHz
Enh. Peripherals 28 — 64 Pins 8 — 20 Pins 8/18 Pins
LCD, 5xPWMs Multi-PWM -MSSP g Multi-PWM -MSSP

& 16F72X & 16F720/1 & 10F32x
PIC10/12/16FXXX X14 Core X14 Core X14 Core
General Purpose 3.5-14kB, 28/40 Pin 3.5-7kB, 20 Pin 0.5-1kB, 6 Pin

Low Cost Low Power Low Power PWM, NCO,

Low Cost Low Cost CLC, CWGt

@16F151X @16F152X ‘&12/16F150x
PIC16F1XXX Enh. X14 Core Enh. X14 Core Enx. X14 Core
General Purpose 14-28kB, 28-40 Pin 14-28kB, 64 Pin 1.7-14kB, 8-20 Pin

Low Cost Low Power Low Power PWM, NCO,
Low Cost Low Cost CLC, CWG

'&16F190X
Enh. X14 Core
3.5-14kB, 28/40 Pin
Low Power
LCD

PIC12F16FEXXXX
Advanced Analog,
Specialize
Peripherals

Time

By = 2 ¢l =
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% Cewmencrteo PIC1XF150X

I MukpokoHTponnepbl 4YTO0 HOBOro?:
1 8/14/20-un BbIBOOHbIE 1 4x PWM

1 1.7-14 Kb Flash 1 Kpome 8-BbiB. MK
1 64 —512bant RAM 1 dopmupoBaTtens

1 OcobeHHOCTM: KomnnemeHTapHbIX
1 16MIL BHYTp. reH. CurHanos (CWG)
1 [lNutaHue 1.8 — 5.5B 1 24
1 10-6ut AL KoHdurypupyembix
i KomnapaTopbil Nlorny. a4yeek (CLCs)
1 5-6ut LIAM I YnpaBnseMbin
1 3 Tanmepa Lindposou

1 MocnenoBart. NopThl 'eHepaTop (NCO)

ip Technology Incorporated. All Rig Slide 44
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CtpykTtypa F150x

Digital B
Inputs E9eis iniemal EC™, SPI
(Up to 18) and Power Oscillators '
P Digital-to-Analog Management 16 MHz, 31 kHz
j Converter I |
DAC
Voltage (DAC) | EUSART
Reference Data Memory .
N |
Flash Program (Up to 512B) gfn;gﬁ:dw
Analog-to- Memory : 3l
Temperature Digital (Up to 14 kB) Oscillator
Indicator Converter (NCO) Camplementar}r
ADC - aveform
= i Program Counter, Generator
mTouch Stack and Central Upto 4 (CWG)
Capacitive Interrupt Handler Processing Pulse Width
Sensing Unit (CPU) Madilatore
Instruction (PWMs)
Decode
i - Digita
Outputs
(Up to 12)
| Upto 4
Digital ——  8-bit Timer 0 C&Zﬁgggﬁ;e
Inputs 1" 16 bit Timer1 | . (CLC)
MNew Peripheral
oot PIC1XF150X Only ]

1504 NEW 45
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PIC12, PIC16
&, = ]

W16F19XX w12/16F182X [J¥12/16F184X

PIC12/16FXXXX Enh. X14 Core Enh. X14 Core Enh. X14 Core
High Performance 28 kB, 32 MHz 14 kB, 32 MHz 14 kB, 32 MHz
Enh. Peripherals 28 — 64 Pins 8 — 20 Pins 8/18 Pins
LCD, 5xPWMs Multi-PWM -MSSP § Multi-PWM -MSSP
'@ 16F72X ' 16F720/1 10F32Xx
PIC10/12/16FXXX X14 Core X14 Core X14 Core
General Purpose 3.5-14kB, 28/40 Pin 3.5-7kB, 20 Pin 0.5-1kB, 6 Pin

Low Cost Low Power Low Power PWM, NCO,
Low Cost Low Cost CLC, CWGt

W16F151X W16F152X ‘@1 2/16FE150x w16F1512/3

PIC16F1XXX Enh. X14 Core_ Enh. X14 Cor_e Enx. X14 Core Enh. X14 Cor_e

14-28kB, 28-40 Pin 14-28kB, 64 Pin 1.7-14kB, 8-20 Pin 3.5-7kB, 28 Pin
Low Power Low Power PWM, NCO, Low Power
Low Cost Low Cost CLC, CWG Low Cost

‘@16F190X 12F752 B16F178X w 16F177X
Enh. X14 Core X14 Core Enh. X14 Core Enh. X14 Core
3.5-14kB, 28/40 Pin Fast Comp 32 MHz, 28-40 Pin 32 MHz, 8-20 Pin
Low Power Low side DAC 12 Bit, Opamps, 12 Bit, Opamps,
LCD Output Gen. PSMC, Fast Comp PSMC, Fast Comp

General Purpose
Low Cost

PIC12F16FEXXXX
Advanced Analog,
Specialize
Peripherals

Time

§ e i ’ o " L
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¥==)  PIC18F J and K Familie

18F'J90/ 93 || @18F87K90 & 18F97J94
Family Family Family
8-128 Kbytes 32-128 Kbytes 64-128 Kbytes
64/80 pins 64/80 pins 64/80/100 Pins

PIC18F J/K Display
LCD Segment
8-128K
64/80 pins

TR | Tisriakso | Tasraesso | Disrazoss  PRUEEENS
USB 2.0, Family Family Family 16/32 KLyes
8-128K 8-16 Kbytes 32-64 Kbytes 64-128 Kbytes e Pi{]ts
18-80 pins 20 Pins 28/44 Pins 28/44 Pins
Clock Recovery
picigr ‘K Family | IRCALZIHEN @ O re2 4D 1sF kso
Low Power Family 8-122rELyes Family
EEPROM, 16 MIPS 16-64 Kbytes - Piyrfs CAN 2.0B
18-80 pins 28/44 Pins YL 12-bit ADC
PIC18J GP Family & 18F J11 & 18Fa7013 | T 18F87372
General Purpose Family Family Family
16-128 KB Flash 8-128 Kbytes 64-128 Kbytes 64-128 Kbytes
28-80 pins 28-80 Pins 28/44 Pins 16-bit AT

Time
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. CeMeNcTBO
PIC18FXXK?22

Active Current EC@25degC

.. MASTERSs 1
i"!' .

1 20-80-u BbIBOAHbLIE
1 8-128 kB Flash

1 256-4 kB RAM o\

1 256-1 kB EEPROM \ 18F8722 5V
0.80

1 1.8V-5.5V Operation \

1 Y10 HOBOTO:

1 [o 13 Tanmepos,
10(E)CCPs 18F87K22 5V

I 2xMSSP, 2xEUSART m% v
: RTCC, CTMU 18F87K22 3V

I YMEHbLUEHHOE OUH.
notpeodbneHue
©2011 M icrochip Technology Incorporated. ﬁi s _I':{F\')ea. kil

1.20

MmA/MHz
)
o
<)

18F8722 3V
040 —*

18F87K22 1.8V

0.00 ‘
1 MHz 4 MHz Max Speed
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N

= CeMeMCTBO PIC18 F87J 72
i1 OcobeHHOCTM: 1 Osa AX AU

1 64/128 K6 Flash 1 16/24-buTHble
4 K6 O3Y 1 64 KBblb/c
1 80 BbIBOOOB 1 90 0B SINAD,
1 Mepudepun -101 g THD
1 12x12-6uTHbIN AL 1 BxogHble ycnnurenu
(SAR) (o x32)
1 XKKW: 132 cermeHTa 1 dnHamnyeckun

i RTCC.CTMU avanasoH 1000:1

2x CCP 1 OuddepeHumnansHblie
1 1xX MSSP

BXOAbl




T T e T

KRN

ﬁ - ONEeKTPOoCcCYeTUYMK Ha
" PIC18F87J72

1 Knacc ToyHocTtun 0.5
M Bblme LN 10 MHz 32 kHz
MM
I An ro p MTM bl r_".-1AIN 0SC H/W RTCC 1055 s Gom
BbIYNCNEHUA o } S E P

Y

CH1- PGA

M O u"l H OCTM 2 J: PIC18F87J72/?

1 AKTUBHas J% ol T2
:@ rﬁ'?:sﬂﬁgﬁn =1 12-Bit A/D
1 PeaktnBHagq
Low-Voltage 1 I Sensor
Y
EEPROM

1 [lonHas |
WPLC
1 HanpskeHue/Tok RMS

1 Mporpamma ansa
CBAI3U U KannbpoBKuK

Y

Indicator LEDs RS-485 |

Anti-tamper sensors

ey -~ L 2 o - L =
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Y%2r CemencrtBso PIC18F97J94

1 OcHoBHoe: 1 Pe3epBHOe nutaHue
I 64/128 KB Flash oT Vbat
4 KB RAM 1 CoxpaHgaeTt O3Y un
1 64/80/100- BbIBOAOB Peructpbl ot
1 64 MHZ, XLP nponagaHnd nuTaHn4d

1 Deep Sleepc
coxpaHeHnem O3Y

1 KoHTponnep XKW

1 Y10 HOBOrO:
1 XLP w/ Vbat Battery

Backup
1 LCD, USB 1 YnpaBneHnue go 480
1 4 UA:RTs cerMmeHTamu
1 [loBbiW. NICTOYHUK
1 4ECCPs, 7 CCPs HanpSHKEHNS
1 CTMU

1 Peripheral Pin Select

Slide 51
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KXN

Download
datato PC

S CemeunctBo PIC18F97J94

Al L |

USB
Interface

g W

Enough
Interfaces for
Different
Applications

Keep Time
VDD VBATT when
Changing
Batteries
: Up to 480
PIC18F97J94 Display Segments
— \
68 36 13
S CTMU | | N/l i
USART, etc — A1 (4 EEEEE
Application Ueltieia I—I Iml mnamm
PP Interface

© 2011 Microchip 'i'echnologjl corporated. /A Rights Rasd . '
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MICROCHIP C ot (
emeunctBo PIC18F ‘K5

1 OcHOBHbIE

napameTpbil: FromPC |  USB
1 16/32 KB Flash Module
1 2 KB RAM, 256B EE 1ms Frame Pulse
1 28/40- BbIBOOOB :SZkHz DigitaI"CIock
I USB, XLP (=1 > Recovery  |—i
1 Nepudepus: Module
1 10-bit ALI oSCTUNE <! >
1 2x Komnapatopa internal |
1 [2C™ SPI|, EUSART Oscillator |48 MHz

1 USB




’)1000IU| 11 ¢ L R
ALCVoCriih SR ¥ )

*
“:::::“ ®
*
‘-"l-‘
“ MAS i ES
|
7 MICFICICHIFI ol
. o o
l"i "
%

-"‘1‘ TAY, M
‘.‘ et | ﬁ Aanrd h’?‘ﬁ

16-n paspsigHble PIC® &
dsPIC®

MukpoKoHTponnepbl U
LindbpoBbie CurHanbHble KoHTponneps.bl
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MICROCHIP

ol A
CemencrtBa PIC24

PIC24H/E Family 24HJ ‘GP 24HJ ‘GP 24EP ‘GU 24EP GP/MC

Up to 60 MIPS Family Family Up to 536 KB 32-256 KB
Up to 52K RAM, 64-256 KB 12-128 KB Up to 144 Pins 28-64 Pins
CAN, USB, DMA 64-100 Pins 18-44 Pins CAN, USB Op Amps, CAN

18-144 pins

PIC24FJ ‘GB Family @ 24FJ ‘GB 24FJ ‘GB2 24FJ ‘DA1/2 @24FJ ‘GB2
U_SB OTG (V), Fam||y Famlly Famlly 64-128 KB
Display I/F (D) 32-256 KB 128-256 KB Up to 256 KB 28-44 Pins

16-96K RAM, 16 MIPS 28-100 Pins 64-100 Pins Up to 100 Pins USB, Security

28-100 pins USB OTG USB USB, Display

PIC24F 'K Family B 24F32KA D 24F ‘KL & 24F ‘KM

& 24F16KA

Low Power 16/32 Kbytes 8-16 KB 8-16 KB
EEPROM, 16 MIPS 4/151’/12% gg E'ﬁih 20/28/44 Pins 14-28 Pins 14-28 Pins
14-28 pins 1.8-5.5V 1.8V - 3.6V Analog
PIC24FJ Family —— 24FJ16 ‘'MC ER-IZIANC I AV Kelo

General Purpose
Motor Control
1-24K RAM, 16 MIPS
20-100 pins

16 KB / 16 MIPs Family Family
20-28 Pins 64-128 KB 64-128 KB
Low Cost 64-100 Pins 64-100 Pins
Motor Control LCD Analog, USB

Family
32-256 KB
28-100 Pins

Time

© 2011 Microchip 'i'echnologyl cO ated. A Rights Relsé .'. J 1504 NEW
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MICROCHIP

¥ Pa3Butue cemeuctBa G
=

PIC24F128GA010 # PIC24FJ128GA110 # PIC24FJ128GA310
256KB Flash I BblgeneHHble Tanmepa
[1o0 8KB RAM IC/OC/PWM,
4x Input Captures 1 2x UART-0B,

4x Qutput Compares 1 DMA

Peripheral Pin Select 1 12-bitADC

Bonblie SPI n 12C™ I 8++ KaHanos
Komnapartopsl HOpaneep XK Ha 480p,
CTMU Deep Sleep with Vbat
|dd meHbLe Ha 30% |dd meHbLe Ha 50%
Tok B Sleep meHbLle Tok B Sleep meHbLUe Ha
Ha 60% 90%

Tak XXe focTynHbl B Kopnycax 28/44 ¢ XLP

© 2011 MicrochipTechnoIogyl corporated. All Rights Reserved. RN 1504 NEW . Slide 56
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MicrRocHIP CemeuncrBeo

PIC24FJ128GA310

1 Nanowatt XLP Low-power Modes

AID, 10/12-Bit, 24 ch 1 Deep Sleep Low Power Mode
Comparators - 3 0 Vb at
5 16-Bit Timers 1 KOpl'lycaZ

1 64-pin TQFP, QFN; 80-pin TQFP
1 100-pin TQFP; 121-pin BGA
1 24 x 10/12-bit AL (500/200 ksps)
1 OpawnBep cermeHTHOro XKU
) 1 Ao 60 cerm. x 8 O6LWMx
ret 4 x UART c LIN n IrDA® nnutepdemncamm
“RE 6 x DMA
3 X KoMnapartopa

PIC24F 7xI1C, 7 x OC/PWM
16-Bit Core CTMU 1 With Independent Timers

1 Peripheral Pin Select
1 CTMU - Charge/Time Measurement Unit
1 Parallel Master Port

7 Input Capture

7 Output Compare/PWM

4 UART

109[9S Uuld [elaydiiad

6 ch DMA 2 SPI

|
|
LCD Driver 1
|

16 MIPS/32 MHz
2.0to 3.6V

=N el

© 2011 Microchip Technology Inco-rpo'rai';d.'kliﬁightghésé?}ea. i . 1504 NEW
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B CewmeiictBO
PIC24VEF32KA3XX

1 OcHOBHOE: 1 HapeXHocTb:

= MASTERs 2011 28
e L

1 16-32 K6 Flash 1 Cbpoc no nutTaHuto
2 Kb O3Y, 512 6aut 1 CToposkeBoW Tanimep
EEPROM i BOR
1 20/28/44 BbiBOOOB 1 High/Low Voltage Detect
1 18B-55B (HVLD)
I 16 MIPS (32 MI'L) 1 Fail-Safe Clock Mode
1 CTaHAapTHO: 1 XLP
1 YMHOXUTENb 17Xx17 1 borarasa nepudepus
1 MopTbl 18 MA 1 KoHTponnep ans
1 5X16-6GUTHblE TaliMepsbl MPOMBILWIEHHbIX
NPUMeHeHUNn

1 18B-558B
1 EEPROM

© 2011 MicrochipTechnoIogyl corporated. All Rights Reserved. EEEG 1504 NEW
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MASTERs 1011 238

ARQA

16 - 32 KB
Flash

2 KB
RAM

EEPROM

512B

1

© 2011 Microchip Technology Incorporated. il hig'hts-Re'sér-ved.
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Memory Bus

] [

1l

Interrupt
Control

—
—

1504 NEW

PIC24FV32KA3XX

A/D, 12-bit, 16 ch.

Comparators - 3

Watchdog

GP /O

Input Capture - 3

.-
@

=
=3
@
L
oy,
c
”

Out Comp./PWM -3

16-Bit Timers -5

UART -2

SPI -2

PC™ -2

CRC

CTMU

RTCC

INT O

DS WDT

RTCC

Py,
D
n
o
c
b
()
D
n

EETS

Lo1¢)
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MiCROCHIP
PIC24F16KL40x

1 O6bwwme napametpbl 1 [lepudepunsn

1 8/16 Kb Flash 1 12x 10-bit AL

1 1 Kb RAM 12X KomnapaTtopos

1 512 B EEPROM 1 2x16-bit Tanmepos

1 16 MIPS 1 2x8-bit Tanmepos

1 20/28 BbIBOOOB 2XCCP/1XECCP

1 YTO0 HOBOrO?: 2XMSSP

. XLP 2XUART

J ST TpaanuuoHHo ansa 8-bit
JOCHC R OBANE AIDSIA NMpocTtasa Mmurpauna n HUXxe
NnopTOB LieHa

1 bonbLie TanmepoB
© 2011 Microchi Techno'log-;;l Inci;.r‘bora.e.:l_.i_ '=..~--I EENE




MICROCHIP

S CemenctBo dsPIC®

dsPIC33 GP Family 33EP ‘MU 33FJ16 ‘GP 33EP ‘GP
12-256K Flash Family Family
! 16 KB / 16 MIPs
16-60 MIPS Upto 512 KB 18-28 Pins 32-256 KB
CAN, DMA Up to 144 Pins Low Cost. CTMU 28-64 Pins
18-100 Pins CAN. USB ’ Op Amps, CAN
dsPIC33 MC Family 33EP ‘MU 33F]116 ‘MC 33EP‘MC
MC PWM, QEI, CAN, Family 16 KB / 16 MIPS Family
ADC, 12-512K Flash, Upto 512 KB 20-28 Pins 32-256 KB
16-60 MIPS Up to 144 Pins Low Cost. CTMU 28-64 Pins
3.3V, 20-144 Pins CAN. USB ’ Op Amps, CAN

dsPIC DSC
SMPS Family 33FJ ‘GS 33FJ ‘'GS 33FJ ‘GS
Special PWM+ADC+ Family Family Family
Comparators 6-16 KB 32-64 KB 6-9 KB
6-64K Flash, 18-44 Pins 64-100 Pins 18-28 Pins
40 MIPS

18-100 Pins

Time
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LB 33EP64XX/ 24EP64XX
YMeHbLlleHne noTpeodneHusn

= MASTERs 2011 28
L *

2.1mA/MHz 6.9MW/MHz
[dsPIC33FJ64 [dsPIC33FJ64
MC506A MCS506A
0.5mA/MHz 1.65mW/MHz
dsPIC33EP64 dsPIC33EP64
MC506 MC506

Ha 76% MeHblue notpebneHue Ha 76% MeHblue notpebrerue

& 70 MIPS
40 MIPS

By = 2 ¢l =
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e CemenctBa PIC32
5, MASTERs 2011 28
Ethernet/CAN/USB . :
10/100 MAC MX7XX Famlly MX7XX Famlly
Dual ECAN 256-512 KB Flash 128 KB Flash
USB 2.0 FS OTG 64-128 KB RAM 32 KB RAM
6 UARTSs, 5 I12C™ 4 SP| 64-100 pins 64-100 pins
Ethernet/USB MX6XX Family MX6XX Family
10/100 MAC 256-512 KB Flash 64-128 KB Flash
USB 2.0 FS OTG 64-128 KB RAM 32 KB RAM
6 UARTS, 5 I2C, 4 SPI 64-100 pins 64-100 pins
64-100 Pins USB, Ethernet USB, Ethernet
CAN/USB MX5XX Family | MX5XX Family
ECAN 256-512 KB Flash 64-128 KB Flash
USB 2.0 FS OTG 64 KB RAM 32 KB RAM
6 UARTS, 5 I2C, 4 SPI 64-100 pins 64-100 pins
64-100 Pins USB, CAN USB, CAN
PIC32 GP & USB MX3/4XX Family MX2XX Family MX2XX Family
USB 2.0 FS OTG Up to 512 KB Flash 16-32 KB Flash 64-128 KB Flash
2.3-3.6V, Up to 32 KB RAM 4-8 KB RAM 16-32 KB RAM
28-100 Pins 64-100 pins 28-44 pins 28-44 pins

40 MHz, USB 40 MHz, USB

Time

B T Y " " ] 3
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e PIC32MX
YMeHbLlleHne noTpeodneHusn

= MASTERs 2011 28
L *

MNMepBoe NMepBoe
NoOKosieHue NoOKosieHue

Ha 50% MeHbLue noTpebnenne Ha 50% MeHbLue noTpebneHne
B aKTUBHOM peXume B Sleep

e e o —
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OTAaenbHbIN KNAacc NO KOHKYPEHTHbLIM
npeumyuwiecteam PIC32




' Mokonenne
PIC32MX1/MX2

 ManoBbiBoAHbIE KOHTPONNEpPbIC
USB A8\ MicrocHIp PIC32 MX1 & MX2 Microcontrollers

I (d

4 Ch.
GPDMA B

« KoHTponnepsbl ¢ 16/32KB Flash n [tiasaiis )
40 MHz M4K* Core (32-hit)

4/8KB RAM 32:0 ALY Vectored
S Stage Pipeline ||  Intarrupt Cl,
« MuHMuaTIOpHBLIE Kopnyca WrION

- 5mm x 5 mm 36-u BbIBOAHLIN KOpNyC
TLA c warom 0.5 mm
- 44-nBbIBOAHLIN 6 MM X 6 mm TLA ¢

Instruction

warom 0.5mm High Speed Bus Matrix
=
Controller
Paripheral Bus
13 Ch., 10-bi it CTMUY 16-bi ".ﬁ.n o
i II i II i II o II " I
: [| 12w ([]a]s] 5
”FETT % | ?;}I p:.g:. RTCC
PIC32 Package Options 28 SOIC | 28SPDIP | 28SSOP | 28QFN | 36 TLA | 44TLA | 44 QFN | 44 TQFP
Pkg XY (mm) 179x10.3 | 36x7.5 |10.2x7.8 6 X6 5x5 6X6 8x8 10x 10
Pkg H (mm) 2.3 5.1 2.0 0.9 0.9 0.9 0.7 1.0
Pin Pitch (mm) 0.7 0.5 0.5 0.7 0.8

© 2011 Microchip Technology Inco-rpo}ailga.1Ali-§i5ht£hésé’r-\h}ea. biilaEian 1504 NEW 67
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. Paavocsasb

e v=caull | MRF24WB0 MRF24WGO0 MRF24WNO

802.11b 802.11b/g 802.11b/g/n

\WIRGPZAISIOIV A Y/ IRdeeZAnasoliz] MRF24WGOMA MRF24WGOMB MRF24WGOMC
+10dBm +14dBm +20dBm +20dBm
Ufl ant PCB ant U.fl ant PCB ant

802.11 Modules
FCC Certified +10dBm

PCB ant

18F45K22X24  MRF24XA
TX/RX + mcu Low power
802.15.4 802.15.4

802.15.4 Silicon

ZigBee®, MiwWi™ MRF24J40

802.15.4

MRF24J40MB § MRF24J40MC
+20dBm, +20dBm,
PCB Ant Ext Ant

802.15.4 Modules
FCC Certified

MRF24J40MA

+0dBm

PIVIRUNI | rfPICI12F675 | MRFAOXA MRF89XA 121 F1840T48A
S TX + MCU TX /RX TX/RX XLP TX + MCU
MiWi 315-915MHz [ 434-915 MHz || 868-915MHz 418-868MHz

Time
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2. MASTERs 1011 2=

PIC12LF1840T48A

1 MukponoTtpeonaowmmn MK ¢ ISM
nepenaTyMKom

PIC12LF1840 (7K6 Flash, UART, I12C/SPI, ECCP,
ADC)

418, 434 n 868 Ml'u

100 kbps FSK /10 kbps OOK
14-n BbIBOAHbIN TSSOP

O dBm nnn +10 dBm

1 ToK B pexume MUKpoOnNoTpeobneHus
30HA (tTunn.), RF Bbikn. / 530HA RF B pexume Sleep

1 Pabouyum TOK:

i hi Technologyl corporated. All Rights Reserved. | | 1504 NEW
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- Wi-FI Mogyne MRF24WBOM

A complete 802.11b Wi-Fi solution
1 OpHouunosbin 802.11 b

MoAaynb, BKno4vaa MAC, e | we | o PIC18/24/
baseband, RF n PA 32/dsPIC

1 SPIl uHTepdenc

1 Mpocton APl n peannsauus L]

Encrypt | RAM

Engine

ROM

Ans BCTpauBaeMbIX peLueHUU ) | Vemt
He Tpebyetca OC H
1 MpombIWwneHHbIN

TemMnepaTtypHbIU Anana3oH

e
P

MAC:  DEAECHON AES

1 :
A | &
| OPRZELIMMC MglesT
- 1 MEIZ0D SN DONGEMS G
[

 Paamep 21x31x3.7 mm
« PCB aHTeHHa unu uFL pasbem

--._q_,-tq. o - o i o d
©2011 Microchip Technology Incorporatedl. All Rights Resérved. | | | | || [ 1504 NEW Slide 71




T T erTr—

KRN

MICROCHIP

s OnucaHue Wi-FI moayns

1 Datarate: 1 & 2 Mbps (802.11b)
1 [lepegava gaHHbIX ~1Mbps

I BO3MOXHOCTb cO3OaHMAa YCTPOMUCTB KOHTPOMS U yrnpaBneHus, ayauo-,
Bnaeo (HM3Koro paspelleHusd), web-cepsepa

1 HdanbHocTtb Wi-Fi
1 B nomeweHun ~ 50mM co BCTPOEHHON aHTEHHOW
1 BHe nomeweHunsa >400m

I HeckonbKo peXXuMoB COXpaHEeHUS 3Hepruu
1 Off: 0.1mKA (Bkntovas SPI flash B mogyne)
1 Sleep mexagy naketamu: 250MKA
1 Active Rx: 85MA
1 Active Tx: 115mA (0dBm), 154mA (10dBm)

1 NMoppepxka pexumoB ctaHpapTa 802.11 Infrastructure n Ad
Hoc

1 [lporpammupyembin ycunmtenb MOLHOCTU
I BCTpoeHHaﬂ nop,,qepx(Ka wudposaHmna Wi-Fi: WEP,

VWEPA
© 2011 Microchip Technology1C|bofa eli || R.ghts Rese -- BEG 1504 NEW
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MCW1001A
e .
":::." o .
2 “‘::;" "'..,1-.1

1 Wi-Fi mogynb MRF24WBO He coaepXXUT cTeka
— cTek B BHewHeM MK

1 MCWI1001A — Mnkpocxema aCCUCTEHT gns
MRF24WBO

1 1nga Tex, KoMy croxHo nHterpmposatb TCP/IP cTek B
CYLLECTBYIOLLNW KOHTPOSINEP

1 Moct mexay MukpokoHTponnepom (UART) n Wi-Fi
moaynem (SPI)

1 28-pin SSOP kopnyc

' R— . N—
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