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e Microchip 16-Bits MCUE B ZEIFARRIR o1EE, JUAEAR
ZRRCEL & N EZR MY Crystal, Oscillatoro. ¥ A BY BF At AT & 18 A =1

%Eﬁ' i‘f_.l-'flzl E,E(PLL)_E% I}%gﬁo Graphic Module
o BFARRIRAIERIE, HALE USE Module

FEanSRE Tﬁ%\, CPUR .
A EY FEE H’J&E\%’;, EK& External Oscillator $_)\
E_EJE'ﬂEJ:HIJ H'J'r_ Ti:l‘ External Oscillator x n |

\

RE TSR H BN T
ARk, EBRCPUE B, e

o BERFISFUSBHYE ~ lmemaiRexn L <t>[ ]
:%E& LCDE"JI%IEEJ*%:%E, Internal RC/ n : ;
H%M%%QE*E%EO External Second Oscillator E

Internal LPRC R /
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e Configuration BitZR AR EMCUR —EBERRR,
S 10:CcPURY B AR 2R, BR 5% T B A BV 2 M1, Watchdog,

A K

REEXBHEFRE,

o HAXLACPURYBFARIRIE,
BREETEFHMNERNEE
B E ARRIRES E R R
CPUEEIE BB FREE T
B AN ERRERER A
A FHERRIETE,

o 22EDatasheetHYSpecial
FeatureEE Bl O] LA & Bl &

VERBA .

A K|

E I

Heg

REGISTER 2521 CW2: FLASH CONFIGURATION WORD 2
U-1 U1 u-1 u-1 U1 u-1 U1 u-1
bit 23 bit 18
RIPO-1 RIPO-1 RIPO-1 RIPO-1 -0 RIPO-1 RIPO-1 RIPO-1
IESO FLLDIVZ | PLLOIVT | PLLDIVO r FNOSC2 | FNOSCT | FMOSCD
bit 15 bit &
RIFC-1 RIFO-1 RIPO-1 RIPO-1 RIFO-1 1 RIFO-1 RIFO-1
FCKSM1_| FCKSMO | OSCIDFCN | IOLIWAY | DISUVREG v POSCMD1_| POSCMDD
bit 7 bit 0
r— REGISTER 25-1:  CW1: FLASH CONFIGURATION WORD 1
R = Readable bit PO = Program-cnes bit [ o U1 Ut U Ut U U U |
-n = Value whan device is unprogrammed | = = = = = = = = }
bit23 bite
bit23-15  Unimplemented: Read s 'L | —————— . SR
bit 15 IESO: Internal External Switchover bit I [Taeen [ oor [ o [ omos |« [ s [ e ]
1= IESO mods (Twe-Speed Start-up) ena 5 |
o = IES0 mode (Two-Speed Start-up) disal
bit 1412 PLLDIVZ:PLLDIVO: USE 88 MKz FLL Fre: [Rron mron o mron mrod mrod  meod mean |
Oscillator input divided by 12 {48 MH [ Fworen [ _wimbis = FwPsa | wotess | wotesz | wotest | woteso |
Oscillator input divided by 10 {40 MH [eiz E|
Oscillator input divided by B (24 MH:
Oscillator input divided by 5 (20 MH: Cegena: = Reservaoon
= Dscillator input divided by 4 (16 Mk 7 = Readabie bi PO = Frogram Oncs bit U = Unimalemnted bi, rad as 'o"
Oscillator input divided by 3 (12 MH: flue when devics is unprogrammed 1= Bits set 0 = Biis cleared
Oscillator input divided by 2 (8 MHz
200 = Oscillator input used directly {4 MHz bit2318  Unimplemented: Read as "1
bit 11 Reserved: Always maintain as 0 b5 Reserved: The valu is unknown; program s ‘0
bit 10-2 FNOSC2:FNOSCO: Initial Oscillator Select bt 14 JTAGEN: JTAG Port Ensbla oil!]
111 = Fast RC Oscillator with Postscaler | it
1 Reserved -
bit 13 GCP: G l S 1t Pro: M Code P it
101 = Low-Power RC Oscillator (LPRC) t e oy omary e Froresten
Secondary Oscillator (SOSC) 3 = Code protection is enabled for the enfre program memory space
Primary Oscilltor with PLL madule bit12 GWRP: General Seqment Gode Flssh Wrte Protection bit
Primary Cscillator (xT. HZ. EC) 1 =Writes to program memary are allowed
Fast RC Oscillator with postscaler a © = Wites to program memory are disabled
000 = Fast RC Oscillator (FRC) b DEBUG: Backgroung Deougger Ensbe bit
bit 7-6 FCKSM1:FCKSMO: Clack Switching and F resats into Oparations! made
1= = Clock switching and Fail-Safe Clack . o7 Deviosreses ni Debug moce
01 = Clack switching is enabled, Fail-Safe " eserved: Always maintain a2
20 = Clack switching is enablad, FaikSafe bit0-8 ICS1:1CS0: Emulator Pin PJC:WEMS’E.IT:;:E‘ ocon
jons ave snared with PGEC1PGED
bit § OSCIOFCN: OSCO Pin Configuration bit jons are sharac with PGEC2IPGED2
If POSCMD1:POSCMD0 - r ions ara shared with FGEC3/PGEDE
v ———— o not use
0 = OSCO/CLKORG ful bit7 FWDTEN: Watchdog Timer Enable bit
e - 2 = Watchdog Timer is enabled
I PCSCMD1:POSCMDD 0 = Watehdog Timer is disabled
©OSCIOFCN has no effect en OSCO/ bit 8 WINDIS: Windewed Watehdog Timer Disable bit
bit 4 IOL1WAY: IOLCCK One-Way Set Enabis 1 = Standard Watchdog Timer enabied
L= The 1OLOGK bit (D30EON<Es joan 5 = Windowed Watehaog Timer ensbled: FWDTEN must be '
e sat th B bit & Unimplemented: Read a5 'L
bit4 FWPSA: WDT Prescaler Ratio Select bit

1 =Prescaler ratio of 1:128
o = Prascaler ratio of 1:32
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A [E R FI#Y Configuration Bit

RRER A Z—

BV, B EFRY

. — YA 4+
F u n Ct | O n N a m e ;I\ | O I Ilﬁ\ /E *A @E REGISTER 25-2. CW2: FLASH CONFIGURATION WORD 2
o sz .
U-1 uU-1 U-1 uU-1 U-1 U-1 U-1 U-1
5203 - - T - T - T - T - = =
bit 23 bit 16
2 B Datasheet M MCURY R FEAE |- |
n' 1 R/PC-1 R/PO-1 R/PC-1 R/PO-1 r-0 R/PO-1 R/PO-1 R/PO-1
24f 2 5 6 b 1 06 h ;E = IESO [ PLDNV2 [ PLLDIVI [ PLLDNO | r | FNOSC2 [ FNOSC1 | FNOSCO
p J g (o} bit 15 bit 8
= R/POC-1 R/IPO-1 R/PC-1 RIPO-1 R/PO-1 -1 R/PO-1 R/PO-1
P J:x P I C F 24 FJ 2 5 6G B 10 6 I =n-' FCKSM1 FCKSMO | OSCIOFCN | IOL1WAY | DISUVREG r POSCMD1 | POSCMDO
/2N ) nx bit 7 bit 0
r—— ﬁ ~ \\ Legend: r = Reserved bit
E 7 n F R C N / : R = Readable bit PO = Program-once bit U = Unimplemented bit, read as ‘0’
-n = Value when device is unprogrammed ‘1" =Bitis set ‘0" = Bitis cleared
CONFIG2( FNOSC FRC & ... & IESO_OFF ); |otzs16  unmplemento: reasas =
- - - bit 15 IESO: Internal External Switchaver bit
1 = IESO mode (Two-Speed Start-up) enabled
0 =IESO mode (Two-Speed Start-up) disabled
extern _attribute  ({space(prog)l)) int _CONFIGZ; 2 PLLDIV2:PLLDIVO: USB 96 MHz PLL Prescaler Select bits
#define _CONFIGZ(x) _attribute_ {{section("_ CONFIGZ .zec"),spacefprog))) int _CONFIGE = (x); 111 = Oscillator input divided by 12 (48 MHz input)
110 = Oscillator input divided by 10 (40 MHz input)
- I 101 = Oscillator input divided by 6 (24 MHz input)
R gu i na i gy =y y=ina . 100 = Oscillator input divided by 5 (20 MHz input)
#k FHOSC_FRC Fast RC Ozcillator (FRC) 011 = Oscillator input divided by 4 (16 MHz input)
*k FRHOEC_FRCPLL Fazt RC oscillator with Postscaler and PLL module (FRCPLLY 010 = Oscillator input divided by 3 (12 MHz input)
*k FNOBC_PRI Primary ozcillator (XT, HE, EC) 001 = Oscillator input divided by 2 (8 MHz input)
bt FHOBC_FRIFLL Frimary ogcillator (KT, HS, EC) with PLL module (XTPLL HZFLL, ECPLL) 000 = Oscillator input used directly (4 MHz input)
#k FRHOSC_B0EC Becondary ozcillator (R03C) Reserved: Always maintain as ‘0’
i Fose_LPERC Low-Power BC oscillator (LPRCY FNOSC2:FNOSCO: Initial Oscillator Select bits
#k FRHOEC_FREDIV Fazt RC oscillator with Postscaler (FRCDIV) 111 = Fast RC Oscillator with Postscaler (FRCDIV)
ok 110 = Reserved
101 = Low-Power RC Oscillator (LPRC)
100 = Secondary Oscillator (SOSC)
011 = Primary Oscillator with PLL module (XTPLL, HSPLL, ECPLL)
010 = Primary Oscillator (XT, HS, EC)
001 = Fast RC Oscillator with postscaler and PLL module (FRCPLL)
000 = Fast RC Oscillator (FRC)
bit 7-6 FCKSM1:FCKSMO: Clock Switching and Fail-Safe Clock Monitor Configuration bits
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C30 Configuration BitHy X &

RERREENTE , AIERTHEE

_CONFIG1(/CS_PGD1 & ... & JTAGEN_OFF );

RRE:

extern _attribute_ ((space{prog))) int _CONFIGL; REGISTER 25-1: CW1: FLASH CONFIGURATION WORD 1

#define _COMFIGL(x) _attribute_ ({zection("_ CONFIG] _zec"),space(prog))) int _CONFIGL = (x); o ] 0 = 0 0 e 0

"‘l* bit !3_ = = = = _al 168

#* Only one invocation of CONFIGL zhould appear in a project,

*#* at the top of a © source file (outzide of any function). o RIFOA RIPO RIFO1 RIPO-1 1 RIPO-1 RIPO-1

wE UTAGEN | oeP GWRP DEBUG . Ics1 Icsn

*#*# The following constants can be uzed to set CONFIGL. bit 15 bit &

## Multiple optionz may be combined, az shown:

Hik [ rrPo RIPO-1 u-1 RIPO-1 RIPO-1 RIPO-1 RIPO-1 RIPC-1
extern _attribute_ {{spacelprogi)) int _CONFIGI; e — s e e e
#define COWNFIGICx) _attribute_ ((section(”_ CONFIGL .zec"),spacel(progl)) int _COWFIGL = (x); _

e T — e_uand' ) N . r =_Res.a".'ec bit N .

ok WDTPS_PSQ 1 :2| R i I?;eladanl:nbl.dn i 'O = Program Once bit .L;If_L,ar.'tlrflaler-‘"ew.ec bit, read :s _CBt e

ok WOTPS PS4 14 -n = Value when davice is unprogrsmmed = Sitis set = Bt is cleare
[ Camm Channel Select- bit 23-18 Unimplemented: Read as ‘1

: - bit 15 Reserved: The valug is unknown: program as '
*E ICE_Pix3 Emulator functions are shared with PGECZ/PGED3 e ittt
*E ICE_Pixl Emulator functions are shared with PGECZ/POEDZ 1 = JTAG ot = enabied
. . 0= 3 port is disabled
b ICE _Piaxl Emulator functions are shared with PGEC1/PGEDI bt 13 GCP: General Segment Pragram Memery Gods Protecion 5t
L 1 = Cade protection is disabled

P '.'.']]TPS:PSIDE-'l 1 ; 1 ,024 o 0= Caéior:tec:\:‘r s en?bled for the l._=r't\re zroﬁrarv r‘"e.'r\ory space

** WDIPS_PS2048 1:2,048 v isimomndiaitviostior el

*k WOTES_PRd406 1:4 ,Dgﬁ 0 = Writes to program memory are disabled

ok I,I,I]JTPS_Psglgz 1:8,192 bit 11 DEBUG: Background Debugger Enable bit

ik WDTPS_Fa16334 1:16,384 ¢ = Devce reses o Opsrator mode

i WITES_PS32768 1:32,708 P e b e UL

dok bt 10 Reserved: Always maintain as 1

W Pesceler | e

** FWFSL_FR2Z Frescaler ratio of 1:32 L0 = Emulator functions are shared with PGE

#k FUWFSL_FR128 Frescaler ratio of 1:128 ;0 N E""” "“’;“‘g“i":”“ shared with FGEC2

ok = ESE'.'.'E . do not use i

#*  Watchdog Timer Window: o zfiﬁ;ﬁ;tﬁ::gi:;;irD‘E o

#k WINDIE 0N Windowed Watchdog Timer enabled; FWOTEN must be 1 0 = Watchdog Timer is disabled

** WINDIE_OFF Standard Watchdog Timer enabled , (Windowed-mode iz dizabled) bit 6 WINDIS: Windewed Watchdog Timer Disable bit

dok 1 = Standard Watchdog Timer enabled

ok lllllatchdl:lg Timer E'ﬂable . - o =. Windowed Watchdog Timer enabled; FWDTEN must be “1'

L FWDTEN_OFF Watchdog Timer is dizabled o e e seiect ot

had FWDTEN_OM Watchdog Timer iz enabled L = Prescaler ratio of 1:128

ok 0 = Prescaler ratio of 1:32
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o PIC24HOscillator 3R A] LA 12 £ Al W EFRC, A ZBRC/nTH Low
Power RCo PIC24NERHYFRC, THESEER A8MHz, LPRCA31KHzo

o ZEEE1Z (5 A W EFRCHF, A] LATE Configuration Bit R ASFNOSC <2:0>
A% TE £111b,110b,101b,001b3%000b,

e FNOSCFEEXFRC/n o n(RCDIV)TEEZ=1(/2)o N
Lab0,1,2,3&F 2 {F AFRC/1 -

Internal RC

bit 10-8 FNOSC2:FNOSCO: Initial Oscillator Select bits ?_)
= ffast RC Oscillator with Postscaler (FRCDIV)
110 = eserved
101 = Jow-Power RC Oscillator (LPRC) Internal RC Xn

100 = Secondary Oscillator (S0OSC)

011 = Primary Oscillator with PLL module (XTPLL, HSFPLL, ECPLL)
010 = Primary Oscillator (XT, HS, EC)

001 = Fast RC Oscillator with postscaler and PLL module (FRCPLL) Internal RC / n
000 = Fast RC Oscillator (FRC)

( )l CPU ]
Internal LPRC ; /
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e PIC24HY0scillator R 1 A] LUE 1 1E 1B SN ZPRY 28

R (sosc) LS.
e Second OSC.BE

12 i Second OSC.BF, AJ LATE
Configuration BitA A%FNOSC<2:0>

5% E A100b,

bit 10-8 FNOSC2:FNOSCO: Initial Oscillator Select bits

111 = Fast RC Oscillator with Postscaler (FRCDIV)

110 = Reserved

101 = Low-Power RC Oscillator (LPRC)
[(Z20=3%econdary Oscillator (SOSC)

010 = Primary Oscillator (XT, HS, EC)

000 = Fast RC Oscillator (FRC)

011 = Primary Oscillator with PLL module (XTPLL, HSPLL, ECPLL)

001 = Fast RC Oscillator with postscaler and PLL module

External Second Oscillator

SN

ZHH B AR SRR

2 A RIZF(KIRA Crystal, 71:32.768K Hz, EjE

(=
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IZ%TL,U:;%EET PIC24 i3 ] 12 125518 7\ 3B /Y B A 218 TR 122 B HY
18(0SC). AT LLEE(FE A B #F A Crystal B SR B Primary Osc.
Mode(011b), /% Crystal &8 PLLAE S8 HY Primary Osc. With PLL

MOdE(OlOb) o External Oscillator J?_)\
e Primary Osc.BE AR |

External Oscillator x n I

EiZSIEM Crystal, H =

B = BV A SE R RE
FE48MHZEA T Q::)[ cPU J
o EEIZMEHPrimary Osc.B{Primary Osc.

With PLLEF, A] BAE Configuration Bit /i

F N OSC< 2 O> —QJ:E'" g bit 10-8 FNOSC2:FNOSCO: Initial Oscillator Select bits
H e 111 = Fast RC Oscillator with Postscaler (FRCDIV)

110 = Reserved

O 10 b SZ O 1 1 b 101 = Low-Power RC Oscillator (LPRC)

- o 100 = Secondary Oscillator (SOSC)
011 = Brimary Oscillator with PLL module (XTPLL, HSPLL, ECPLL)
010 = Brimary Oscillator (XT, HS, EC)
01 = Fast RC Oscillator with postscaler and PLL module (FRCPLL)

.-.; = Fast RC Oscillator (FRC)

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 9
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o PIC24HY T LUEIBPLLAR RS, IR & MG CPURY BB (Fosc),
e Primary Osc. RFRCA] LLiE 1B PLLAR BG 15 58 o 96MHz
. PLLEVEEIE S B = EES Fose =3
External Oscillator +2 _ To USB Module |

T 4M Hz 96MHz|

+
Internal RC . r )
> , +3 —»l + ]— PIC24

PLLDIV<2:0> CPDIV<1:0>
PLLDIV N
000b: + 1, 001b: + 2, CPDIV

010b: + 3, 011b: + 4,
100b: + 5, 101b: + 6,
110b: + 10, 111b: + 12
(111b Default)

00b:+1,01b:+2
10b:+4,11b:+8
(01b Default)

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 10
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e LllabaWViEX AEM, | HMPLAB C303R & AY Configuration Bits
R EZ TE Configuration Bits. AFCPUBFARK R E A Primary Osc.
With PLLo CPURY TERFAR BIFAEE A32 MHz(Fosc) , kR8I 5%
755 —#B,BARAWDT, BR Bh A Ak Y] #2 B B3 BA B A B 48 (CSECMID) o

_CONFIGL( ... & ... );
_CONFIG2( ... & 2 );
_CONFIG3( ... & ... );

. IEEEEQECPD|V<1:0>,%CPUEJLXIE%*EVEE?,Z MHz(Primary
Osc. With PLL Mode),

o FAEEXH TimerlERE,ETimerly A BT — B #EHF500mS,
TS REABEREHKEIMCUR ARESERFFEEAIITHER

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 11
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o THESERBIRT TimerstEER R T/EBEY P
R SR IR FERREE,
Ex:

void __ attribute  ( (interrupt, auto_psv)) _TlInterrupt( void ) // 100mS
{

static unsigned int T1Tick = 0;

|IFSObits.T1IF = O;

if( ++T1Tick > 4)

{
T1Tick = 0; // 500mS

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 12
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e MPLAB IDER, I 8E 3% \Configure\Configuration Bitso B A LAFRTE
Configuration Bitss GUINNERELBRABZIRE EEFTEINNETRE
NHPIRERSBRE KEXPHERESE,

I PRIERE, B 2 R BRE| LB, A LABR SR L 1R & RIEFRE E =

& IEFE,

rT—— OEX

H

o
St

Configuration Bits zet in code.
Address| Value | Field Category Set|
157FL FFFF WPFP Write Protection Flash Page Segmwent Boundary Highest Page (same as page 85)
WPDIS Segment Write Protection Dissble hit Segmented code protection disabled
WPCF & Configuration Word Code Page Protection Sele Last page (at the top of program memory) and
WPEND Segment Write Protection End Page Select bit Write Protect from WPFP to the last page of j
157FC 13 AE POICMOD Primary Oscillator ZSelect H3 oscillator mode selected
DISTWREG Internal U3E 3.3V REegulator Disable bit Regulator is disabled
IOL1WAY IOLOCKE One-Way Set Enable bit Unlimited Writes To RP Registers
OICIOFNC  Primary Oscillator Cutput Function 0O3CO functions as CLED (FO3C/Z)
FCEIM Clock 3witching and Monitor Both Clock Switching and Fail-safe Clock Mon
FHOSC Oszillator Select Primary oscillator (XT, HS, EC) with PLL mod
PLL 96MHZI 96MHz PLL Disable Enabled
PLLDIV U3E 96 MHz PLL Prescaler Select hits Oscillator input diwvided by 2 (8MHz input)
IESC Internal External Switch Owver Mode IESD mode [Two-speed start-up)disasbled
157FE 3F7F WDTPS Watchdog Timer Postscaler 1:32,765
FWPSA WDT Prescaler Prescaler ratio of 1:1:28
WINDIS Watchdog Timer Window Standard Watchdog Timer enabled, (Vindowed-mo
FWDTEN Watchdog Timer Enahble Watchdog Timer is disabled
IC3 Coren Channel Select Emulator functions are shared with PGEC1/PGE
GWRP General Code Segment Write Protect Writes to program memory are allowed
GCP General Code Segment Code Protect Code protection is disabled
JTAGEN JTALG Port Enashle JTAG port is disabled
£ >
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