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4
MQHP MIPS32® M4K® Core

Regional Training and Microchip Enhancements

Centers

e Microchip 32Bits MCU PIC32MX % M | l:s
B3R T MIPS32 MAKKI#% 0y, T

YE$ER80MHz, 1.56 DMIPS/ MHz, | ECHNOLOGIES

e WEES512k Bytes Flash, 12k *MIPS32" M4K" Core
Boot Blash, 128k Bytes SRAM, & -

o HEFTEIREN(Prefetch), IRELEEH I i I A
(Cache) . FERHEFEFE(Bus Matrlx) !
SEERN T EREHETUEE || o
TR, sexecution unit —

. EFENEBTimer. UART, ; 1
SPI, I°C, USB., AD. Input y
Capture, Out Compare , 125, k'l " Debusging
PMP., CAN, MAC, DMAZ..,
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PIC32’s Key Features

%
MQHP

Regional Training
Centers

32-bit MIPS M4K® Core,
Harvard Architecture,
Single Cycle Hardware MAC,
Fast Interrupts & Context

MIPS  M4K 32-bit Core

* 80 MHz, 1.5 DMIPS/MHz
+ 5 Stage Pipeline, 32-bit ALU

Integrated Connectivity
Peripherals for fast cost
effective operation:10/100
Ethernet, 2x CAN, USB OTG.

Switch. RMIMII X
g ] Direct Memory Access
e [ Ethemer Controller, With Integrated CRC,
High Throughput Bus Matrix, ;" izt Module Operates in Idle Mode.
. . 2Ch.DMA  4Ch.DMA  2Ch,DMA
which Supports High Speed
Concurrent Access to Compatible with Microchip

Memories and Peripherals.

512KB 128-bit wide '* P;euf:f‘:r" 512KB  128KB
SRAM

Self-programmable Flash, Cache Flash
Predictive Instruction Pre-
fetch, 256 Byte Lockable
Cachel28K RAM.

16-bit . Output
Parallel -bi Capture Compare Timers
Port (5) PWM (5) (5)

Analog
Comparators

16-bit Parallel Master Port,
Connect SRAM, Flash, QVGA
LCDs or other Peripherals.

Development Tools
MPLAB® ICD 3, MPLAB REAL
ICE™, PICkit™ 3, PM3

Single 2.3 to 3.6V Supply
Power On Reset,
Brown Out Reset,

Low Voltage Detection

J_' Rich Integrated Analog
and Digital peripheral set,
Compatible with 16-bit
PIC® Microcontrollers
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ﬁ
M.cé(‘\ocmp User Flash & Boot Flash

Regional Training
Centers

e User Flash:

—- BIBERE TR 2D Bl 32K ~ 512K Bytes, BERMCUMIHR
R m A LAUE w5, 5140
PIC32MX450F256H-1/PT : 256K bytes Flash
PIC32MX795F512L-80I/PT : 512K bytes Flash

- TERRHARENEAEMRENEZEINE, Wmain(), printf() 3,
HEFBIELESE,

e Boot Flash:
7F%E1EJF“%J’%, #HER E ER 12K Bytes, = E 2 FREFEBCHY

FRENIEAR, ETHEYBRICEBEYERTE, 3 & T Bootloader,
Run Time L|brary-fff|“-r7i§|§El’J IS A B
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mcroctie  Special Function Registers, SFRs

Re glonal Training

o BRUEEF=R

= (Special Function Register), &2 — {B4F RV EC 1B

2[R9, A 2RZEHIMCUA SR Y B 18, WUART,ADCEE,

o HFFRINEEH 7R
B ERThEEE
ff1 2 (Baud Rate

7(Special Function Regwter),'?ﬂ']@ﬂﬁlgﬁ%%ﬁ
2= 2, 5 40 3 {8 2 31k BB AT SA A SRR EUARTHY
), F B B FRADCEBE B IE R, H ULk

DNeEE FaaNET T EENRE ET- A —REFIERE
(Data Memory)f . W ZB5f&Datasheet® BIKER, EAILHE

& ¥

o —HXREM, E—REENER/MEFE TR SWEZIHERMT
Vit TR B ERBRERANAL, FEEREER0" -
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Mcrocwe  P]C32’s Memory Architecture

Regional Training
Centers

e PICR2EE/\RTRUTHWAREREEATRE, PICZ2EAEE
CEEEE STUAENERICIERE ER A MRS B — KA E
%Enal'%ﬁ_ ““ﬁE

o UcPUuAERERERR TERENLIRE ERRKIER 5%
DB FRFF, HCPURBR RNV AE, FEHA NEHEE,

« RTYCPUEHFIRENAEFIMERSN, HEHNEEUDMA
F, N ERREENEEFIRESR,
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ﬂ/
Muc?}\ocmp PIC32’s Physical Memory

Regional Training
Centers

° p|C32E/\J§ﬁ%EEl|"%ﬁ%EEEyD ﬁﬁ- Physical Addresses
To FEEAEEE B 12K Bytes Boot Flash
#Y Boot Flash, OXIFCO:0000 ===
e BIBTRE MRS BIHEE32K
512K Bytes T~ HY User Flash & SFRs
8K ~ 128K Bytes T HY SRAM o OX1F80:0000 — >

o Ex ATEMZEE AJIEAG (232) Bytes,
ERFEHEE BRI A 512M User

Flash

Bytes o 0x1D00:0000 -~

o EZMNEEIR(SFR)ERA
Memory Mapping IOBY 5 =,

SRAM

0x0000:0000 >
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mcrockie - P]|C32’s Virtual Memory Allication

Regional Training

Centers

Kseg3:JTAG JTEIEA,
Kseg2: A& FH @15,

Ksegl :#% /0y (Kernel)#& 3, A] £ HY
B i, IR (L IREUVEE T (Non-
Cacheable),
Kseg0:#% /U (Kernel) i =, AT 1ZEX
B i, B PR EUHE &
(Cacheable),
Kuseg:#%/Ur(Kernel) B2 {5 F &
(User)i=2 =\ Al f7 BN [ 450

B K E L Z° [t A4G Bytes , B &l
{EKseg0,1 [ fEA,

Virtual Addresses

0xE000:0000

0xC000:0000
Non-Cacheable

0xA000:0000
Cacheable

0x8000:0000

0x0000:0000

Kseg3

Kseg2

Kuseg
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MicrocHIP Fixed Memory Mapping

Regional Training

Centers
Physical Addresses Virtual Addresses

Kseg3
- 0xE000:0000

i Kseg2
7’ 0xC000:0000

1 ”//{1/44'9 ery

0xA000:0000
0x8000:0000 > 0x8000:0000

Hermen

Kuseg
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0x0000:0000 —> - 0x0000:0000
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(]
Mcrachir  Kseg(0, Ksegl Memory Mapping
Regional Training
Centers
Physical Addresses Virtual address
0Ox1FCO0:0000 > Boot Flash - 0xBFCO0:0000
Ox1F80:0000 —> SFRs OxBF80:0000
User Flash
0x1D00:0000 > 0xBD00:0000
0x0000:0000 > RAM 0xA000:0000
0x1FCO0:0000 > Boot Flash 0x9FCO0:0000
User Flash
0x1D00:0000 > 0x9D00:0000
0x0000:0000 > RAM 0x8000:0000
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MicrocHIP Memory Pointer
R Centers -
Physical Virtual ° ?ﬁcpuﬁjgxgéallﬁﬁ%*&
Boot Fiash BRBMEE  RAEH
BB IEZEE A E
\ i.lJ:i%B?E FEﬁ o
. . For Example:
unsigned char *Pointerl;
- long *Pointer2;
*ANEBEEHEHEEM rom = psv HNE
User s
Flash
e MPLABC32 EEBERE £&32-
Bit, AJ XE 11k Z7 [ & 4G Byteso
. 5 # R A ERE
Ksegl,KsegOo
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mcrocwe  |nstruction Prefetch and Cache

Regional Training
Centers

e PIC2EBRENK FEIRENE S, o] LA R I8 S HENFITC B89 A,
REME,

o FEIRHEY(Pre-fetch) il v] [B] FRFFR EN128-BitE Y, Al f# 22 A 41 32-
Bit}§ S 281 16-BitIE T

o PIC32HYREX(Cache)iEE AT/~ 256 Bytes et
#R(Line) = M B3 E# =X, AT 5] B HUA
256 Byteﬂlﬂﬁﬂo Pre-fetch

o PIC320VRENF|TEER 2RV, e
Wait State 8| 2B BB K, HEIt |3 ]
PIC32TE ¥ iR L BF A B T BRI IR EY

BE| | 5% 7E IEERY Wait State |

TRERERSWE,
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ﬂ/
M.CF‘,?CH.F. Effect of Prefetch Cache

Regional Training
Centers

o IFAEAAEITHREEISARYIE L SER IR, AR WS,
o EMREHAMFlashVFEURE & LR Fcru, A Ltk 248 10 _E wait
StateZ R 72 iR, EE A X Z IR,

o | FARERMEHI AT LAE B FlashEECPURY H 4T, BR 1K Wait Stateid X
MEZRVEE RSEERE,

_<— Ideal
_—
S _— _<«— Cached
g%’*Non'caChed
/
m\\\H\\\\\\\H\\\\\\\H\\\\\\H\\H\\\H\\\\\\\H\\\\\\H\\H\\\H\\\\\\
0 10 20 30 40 50 60 70 80
Processor Speed (MHz)

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2014 Winter Elite Slide 16



ﬂ{?

Mcracte  P]C32’s Co-Processer Zero, CPO

Regional Training
Centers

e MIPSEF#EREIE S, FTAMIPSER S B CPO(Co- Processer
0)o

e CPOEEINF %HAMWSH’J%E%;?EE#%;QE MIPSTR BN B9 128 &1, B2
OB ARG & F (Shadow) E1Z2S B 1 {5 S\ & R Eﬂ"”rﬁﬂ,
RIS 12 &IZE, 7:910_ B —{E32Z Tt IO T B8 Core Timer,
HRBEAEETRER,

o HACPOMIEFZ ThEEEPEAMIPSHY IR &I E E MRS, S rIFEEE B,
EtbcPOR BBV E 2R B 0 A P 5,

o —HHAEF(Control)EZes, LT FE ML EEBCPUASIE 17
254 BETFHL,

e Z—HAIMAEA (General)F 75 BT FIHE L —REIE
RZE, FEs LA EBCPURSI T FREE

=)
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mecroce - PJC32MX Oscillator Architecture

Regional Training
Centers

e PICRREEZERAREMERE, 7 LAFEHAIPRCEE FNEFRY
%y/%’c%lw%sallatoro B A BY B ARG 2 0 33538 A SR B BR HE 1T R (PLL)

¢ géﬂm;ﬁlﬁﬂljni}ﬁi WAA T

WNRELEEARR, CPU . o
SN IR AR g e ) NPED<20>

;zé& E_tJE'ﬂEJ:EIJ H__I.}"'T Prlmary(g;)cLlL!Iatorxn Peripherals

I
|
J___EE _E%J'Dém\/f Internal FRC : ’
1’E (FRC) O—> r
CpPU ]

USB Module (48MHz)

\

Internal FRC x n

e PIC32MXHR E B USBIEAARY (Rceu) ; ;
/% EIJ ) i‘%’ ﬁ ﬁ EI_L Eg H%:-Hm'%i (FRCDII\:.:"’:"gertarrliiCFDI?(Zcl F/RCrI;IVIG[ N
Eﬁ-’ Eﬁﬂ:ﬁﬁgﬁUSB*E,%ﬂEﬂEo Second Oscillator

(SOSC)

Internal LPRC
(LPRC)
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