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PIC24F16KA102’s Oscillator

e PIC24F16KA102HY
Oscillator Block

=
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Diagram#{[]
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FR7R -

Configuration Bits °

Primary Ceclliator
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e CLEDI=10:8=
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Cselianor il
CLKD
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s
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Configuration Bits;@ FA2REZ EMCU T —LEE
Z:CPURIIS KRR, PREE LB

URT, - EP e

15 FBAY 1M, Watchdog, 255

bit4

REGISTER 25-2: CW2: FLASH CONFIGURATION WORD 2
U-1 U-1 -1 U-1 U-1 U-1 u- U-1
bit 23 bit 18
R/PO-1 R/PO-1 RIPO-1 R/PO-1 r-0 RIPO-1 RIPO-1 RIPO-1
IESO PLLDIVZ | PLLOIVT | FLLDIVD r FNOSC2 | FNOSCT | FMOSCD
bit 15 bit &
RFPO-1 RIPO-1 RIPO-1 RFO1 RIFO-1 -1 RIFO-1 RIFO-1
FCKSM1 FCKSMO OSCIOFCN IOL1WAY DISUVREG r POSCMD1 POSCMDO
bit 7 bit 0
Legend: REGISTER 25-1: CW1: FLASH CONFIGURATION WORD 1
R = Readable bit PO = Program-cnce b [ o1 U-1 U-1 U-1 7] Ut -1 I
-n = Value when device is unprogrammed } = = = = = = = = }
bit 23 bit 18
bit23-15  Unimplemented: Read s 'L ‘ e == e
o /PO- Fo- Pa- 2 X PO
bit 15 IESO: Internal Extemal Switchover H [ e [ e P T e | ]
ESO mode (Twe-Speed Start-up) B30 - s
ESC mods {Tweo-Speed Start-up]
bit14-12  PLLDIVZ:FLLDIVO: USE B8 MHz P [ meoq meoa ua RPO-1___RPO1___RPO1____RPO-____RPOa |
= Oscillator input divided by 12 [ FwoTEN | winDis = FWFSA WDTPS3 | WDTPS2 | WDTPSI | WDTPSD |
Oscillator input divided by 10 [pa7 5o
Oscillator nput divided by & (3
Oscillator nput divided by & (3 Tegend Py —y
Oscillator nput divided by 4 (1 PO=Program Once bit U = Unimplementd bit raac as 0
Oscillator input divided by 3 (1) jalue when deviee is unprogrammed 1" = Bitis set 0’ = Bitis cleared
Oscillator input divided by 2 (4
200 = Oscillator input used directly (s bit2315  Unimplemented: Read ss s
bit 11 Reserved: Always maintain as 0 Ressrvad: The valus is unknown: program as "
bit 10-8 FNOSCZFNOSCO: Initial Oscillator bit 14 JTAGEN: JTAG Port Enable sif)
Fast RC Oscilator with Posts it
E,,S,E;f:g R Osaillatar (LP bit 13 filﬁ?ﬁi z?:’:n:n:‘;rigsr:w Memory Cods Protection bit
Secondary Oscillator (SOS5C) 0= Code protection is enabled for the entire program memory space:
mary Cscillator with PLL m: bit 12 GWRP: General Segment Code Flash Write Protection bit
mary Oscillator (XT, KS, E rogram memry are allowed
Fast RC Oscillator with post rogram memary are disabled
228 = Fast RC Onclat or (FRC) b1t  Debugger Enable bit
bit 7 FCKSM1:FCKSMO: Clock Switching| esets info Oparational made
- s 2sets it Debug mode
s g:i: x:ﬂ:s \Es-‘:r\z:lle d"’e bit 10 Reserved: Always maintain as 1’
- 9 bit 8-8 ICS1:1CS0: Emul Pin Placement Selest bits
20 = Clack switching is enabled, i e mogor
bit 5 OSCIOFCN: OSCO Pin Configuratiol mulatar funcéins are shared with PGEC2IPGEDZ
if POSCMD1:POSCMDD = 11 or 00 ruistor unsions 1 shares Wi PGECHPGEQS
1 = OSCOICLKO/RC15 ful |served; oo nat use
© = OSCOICLKOIRG 18 functions ae bit7 FWDTEN: Watcacog Timer Enale bit
= Watsndog Timer s enasled
£ POSCMD1:POSCMDO = 10 or 03} 52 Watendon Trmer s asabied
OSCIOFCHN has no effect on O5CO/) bits WINDIS: Windowsd Watchdog Timer Disable bit
bit 4 IOL1WAY: IOLOCK One-Way Set & 1 = Standard Watchdog Timer enabled
L= The IOLOGK bit (OSCCON<S = Windowed Watchdog Timer enabled; FWDTEN must be '
e set the Per Unimplemented: Read as 'L

FWPsA WOT Frescaler aa«n Select bit
escaler ratio of
:7 Prascaler ratio o 1 31
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o A[E]ZBMConfiguration BitssX & /7 /22— &Y, 1B S &8
EF O BeAE - MAREHE r—————
£@Datasheet XMCURJERHRTE |11t =1o
(config_index.htm!) K& 3E - e

-n = Value at POR ‘1" = Bit is set ‘0" = Bit is cleared % = Bit is. unknown

e LIPICF16KA1024%0I E58 S o
o = Standard security is enabled

—= kv I=a=) 1% % J/\/{ 737— :£ bit 0 GWRP: General Segment Cade Flash Write Protecton bit
TE = NESFRCE NTFA: Lo g ey e

#pragma config FNOSC = FRC

REGISTER 26-3: FOSCSEL: OSCILLATOR SELECTION CONFIGURATION REGISTER

R/P-1 -0 u-o U0 U-0 R/P-1 RP-1 RP-1
IESO | — — — — FMOSC2 FNOSC1 FNOSCD
bit 7 bit O
(. Legend:

Osc“ Iator SEIec.t R = Readable bi P = Programmabile bit U = Unimglemented bit, read as ‘0"
EMOSC = FRC Fast RC oscillator (FRC:I -n = Walue at POR 1" = Bitis set ‘0" = Bit is cleared % = Bit is unknown
FNOSC = FRCPLL |Fast RC oscillator with divide-by-N with PLL medule (FRCDIV+PLL) it 7 IESO: Internal Extemal Switchouer bit

. . . . 1 = Internal External Switchover mode is enabled (Two-Speed Start-up is enabled)
FNOSC = PRI Primary oscillator (XT, HS, EC) 0 = Intemal External Switchover mode is disabled I:_'I'wn—‘“.meed Start-up is disabled)
FNOSC = PRIPLL |Primary oscillator with PLL module (HS+PLL, EC+PLL) bit 82 Unimplemented: Resdas s ____

° : bit 2-0 FNOSC<2:0=: Oscillator Selection bits

FNOSC = 50SC  |Secondary oscillator (SOSC)

FNOSC = LPRC |Low-Power RC oscillator (LPRC)

FNOSC = LPFRC |500 kHz Low-Power FRC oscillator with divide-by-N (LPFRCDIV)
FNOSC = FRCDIV |8 MHz FRC oscillator with divide-by-N (FRCDIV)

002 = Fast RC Oscillator (FRC)
0 Fast RC Oscillator with divide-by-N with PLL module (FRCDIV4+PLL)
Primary Oscilator (XT, HS, EC)
Primary Oscillator with PLL module (HS+PLL, EC+PLL)
Secondary Oscillater (S0O5C)
Low-Power RC Oscillator (LPRC)
1 500 kHz Low-Power FRC Oscillator with divide-by-N (LPFRCDIV)
111 = & MHz FRC Oscillator with divide-by-N (FRCDIV)
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o ZEXNTEMRIENME - BIERE FNAIARE:

#pragma config ICS = PGx3

Alternate 12C1 Pin Mapping bit

REGISTER 2&€-7: FICD: IN-CIRCUIT DEBUGGER CONFIGURATION REGISTER

BORV = V18 |Brown-out Reset set to lowest voltage (1.8V)

MCLR Pin Enable bit
MCLRE = OFF [RAS5 input pin enabled; MCLR disabled
MCLRE = oM [MCLR pin enabled; RAS input pin disabled

1 = Background debugger is disabled
0 = Background debwgger functicns are enabled

bit £-2 Unimplemented: Plead a5 0"

I2C1SEL = SEC|Alternate location for SCL1/SDAT pins adid ua ua u-a K4 vl RiP-1 il
) ) ] OEB0G | — — — — — FICD1 FICDD
I2C1SEL = PRI |Default location for SCL1/SDA1 pins BT bi0
Brown-out Reset Voltage bits Legend:
_ " . iy R = Readable bit P = Programmable bit U = Unimplementad bit. read as ‘0"
BORY = LPBOR |Low-power Brown-Out Reset eccurs around 2.0V = Value 2t POR = B s et = Bit is cleares e Btis unkronm
BORV = V27 |Brown-out Reset set to Highest Voltage (2.7V)
BORV = V20 |Brown-out Reset set at 2.0V bit 7 DEBUG: Background Debugger Enable bi

bit 1-0 FICD<1:0:> ICD Pin Select bits
11 =PGEC1PGEDT are usad for programming and debugging the device
10 =PEC2PGE02 are usad for programming and debugging the device
01 = P3CAPGED3S are used for programming and debugging the device
00 = Reserved; do not use

ICD Pin Placement Select bits

ICS = PGx3|PGC3/PGD3 are used for programming and debugging the device
ICS = Pex2|PGC2/PGD2 are used for programming and debugging the device

ICS = PGx1|PGC1/PGD1 are used for programming and debugging the device

Set Clip On Emulation bit

coE = oN | Device will reset into Clip On Emulation Mode

COE = OFF |Device will reset into Operational Mode

Background Debugger Enable bit
BKBUG = oM |Background debugger functions enabled
BKBUG = OFF |Background debugger disabled

Deep Sleep Watchdog Timer Postscale Select bits
DSWDTPS = DSWDTPS@|1: 2 (2.1 ms)
DSWDTPS = DSWDTPS1|1:8 [8.3 ms]

PN WL
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e PIC24RVO0scillator?& ;8 o] DL #E1E {5 FH N ERFRC, A E8FRC/nEk Low
Power RC ° PIC24NEBRIFRC, T {EVEZHR A8MHz, LPRCA31KHz °

o FEIZFFHAZBFRC/LPRCHF, o] LI £ Configuration Bits 3 11
FNOSC <2:0>5% T 45111b,101b=%,000b -
#pragma config FNOSC = FRC RN
#pragma config FNOSC = FRCDIV Peripherals
#pragma config FNOSC = LPRC
Internal FRC

e FNOSCTEEZFRCDIV(FRC/n, (g ; ;
CPU ]

n(RCDIV)FEE%=1(/2) °

Internal FRC / n

(FRCDIV) (*Default FRCDIV/2)

\_

FNOSC<2:0>: Oscillator Selection bits

({ 002 3 Fast RC Oscillator (FRC)

101 = Fast RC Oseillator with divide-by-M with PLL module (FRCDIV+PLL)
010 = Prmary Oscilator (XT, HS, EC)

111 = Prmary Oscillator with PLL module (HS+PLL, EC+PLL)

100 = Secondary Cscillator (S05C)

101 ¥ Low-Power RC Oscillator (LPRC)
CQ 500 kHz Low-Power FRC Oscllator with divide-by-N (LPFRCDIV) Internal LPRC
| 1113 8 MHz FRC Oscillator with divide-by-N (FRCDIV) (LPRC) R
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e PIC24RY0scillator 2R 17 O] DA 1= FB @ IMNBRRY 38 25 IS5 Ak 2103
ﬁ%ﬁ"ﬂ(SOSC)HW% °
e Second Osc.iB'® & AR ZE R ZRRCrystal, ¥0:32.768KHz - &=

1§ FASecond Osc.B5f, O] LAFE Configuration Bits

P& FNOSC<2:0>5% E 45100b ° ~_
#pragma config FNOSC = SOSC Peripherals

FNOSC<2:0=: Dscillator Selection bits

000 = Fast RC Oseillater (FRC)
101 = Fast RC Oseillator with divide-by-M with PLL module (FRCDIV+PLL) e ]

010 = Prmary Oscilator (XT, HS, EC)

011 = Prmary Oscillator with PLL module (HS+PLL, EC+PLL)
104 } Secondary Oscillator (SO5C)

101 = Low-Power RC Oscillator (LPRC)

110 = 50 kHz Low-Power FRC Oscillator with divide-by-N (LPFRCDIV)

111 = & MHz FRC Oscillator with divide-by-N (FRCDIV) \_

N

Second Oscillator
(sosc)

Slide 8
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o PIC241TOJ3EIZFFHBINIENVEFIK - HIEEHCrystallNE =48
Rig A - EiEIZE(FE BPrimary Osc.iF, o] LI £ Configuration Bits
P& FNOSC<2:0>5% E 45010b °
#pragma config FNOSC = PRI
e Primary Osc.?B'F = 2k Primary Oscillator —— ~_
ET&%%E/‘JCFVS’CN - H ’ Peripherals
B oy V83 A SRR PR E
E25MHzELE - -
J cpu ]

FNOSC<2:0>: Oscillator Selection bits
000 = Fast RC Oseillater (FRC)
101 = Fast RC Oseillator with divide-by-M with PLL module (FRCDIV+PLL)

D110 } Primary Oscillator (XT, HS, EC) \_
111 = Prmary Oscillator with PLL module (HS+PLL, EC+PLL)
100 = Secondary Oscillator (S05C)
101 = Low-Power RC Oscillator (LPRC)
110 = 500 kHz Low-Power FRC Oscillator with divide-by-N {LPFRCDIV)
111 = & MHz FRC Owscillator with divide-by-MN (FRCDIV]

N

Slide 9
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o BRI ERT, KZSEINPIC24MER, ElEZE BN fZ4E
#RES(PLL, Phase Locked Loop)2RIZ S AR - 4RI o] LIES
SMERRYRE Z T Ak & ABEBAYFRC
ZIEEZE(F APLLES, o DITE
Configuration Bits 15 ~—

FNOSC<?2 ZO>§QE‘E ﬁ') Primary Oscillator x n Peripherals

011b3{001b - o
#pragma config FNOSC = PRIPLL P
CPU ]

##pragma config FNOSC = FRCPLL Internal FRC x n

(FRCPLL)

FNOSC<2:0>: Oscillator Selection bits
202 = Fast RC Oscillator (FRC) .
( 001 ; Fast RC Oscillator with divide-by-M with PLL module (FRCDIV+PLL)
010 = Primary Oscilator (XT, HS, EC)

011 ; Primary Oscillator with PLL modude (HS+PLL, EC+PLL)
100 = Secondary Cscillator (S0S5C)
101 = Low-Power RC Oscillator (LPRC)
110 = 500 kHz Low-Power FRC Oscillator with divide-by-N {LPFRCDIV)
111 = B MHz FRC Oscillator with divide-by-N (FRCDIV)

N
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Mn::?cHlp Phase Locked Loop
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e PIC24F16KA102BYPLLRYZRFEIE R R B8, [& EAxRI S48 -

Fo_ F x4
OSC N
Primary Oscillator

(PRIPLL) \\ g

> — —

Internal RC N x4 - = 1 PIC24
(FRCPLL) (BM &4M Only) \ )
| | \_
CLKDIV<14:12>
N
CPDIV
DOZE Mode Only,

Normal Mode N =1
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o DIAIRMEECERILP,MAZIEConfiguration BitsHJEZ TE °

#pragma config FNOSC = FRCDIV
#pragma config IESO = OFF
#pragma config ICS = PGx3
#pragma config BOREN = BOR3
#pragma config ...

#pragma config ...

o IRTE, BiBMCC, EFARERNTMBERE -

Grenerate Code

[ <= Resowrces ] [ Pin Manager ==
5
8| |( = Clock A
w
>
(4]
] 8,000,000 Hz |Primary Oscillator (3 MHz - 32, » | Clock Soures << Resouices ] [ Pin Manager »»
=
‘J Hz |12 FRC Postsaler
-
7] EnablePLL [
32,000,000 Hz |12 « | PLL Prescaler [
32,000,000 Hz | 1:1 + | CF1 Divisor ﬁ
32,000,000 Hz Fase u
Lt £
16,000,000 | Hz Fosci2 roce of memoy
o) and Flash configuration words are not protected. -«
Tnternal External Swifch Over Made ES0 mode (Two-speed start-up) enabled
IOLOCK One-Way Set Enable bit Tnlimited. Writes To BP Registers
95MHz PLL Disable Enshled
J
© 2008 Microchip Technology Incorporated. All Rights Reserved. 2016 Winter Elite Slide 12
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1T | Generatecode 18, MCCE BHENRIBERE, EXRIE
Configuration BitsE’\JEﬁE BN TEEE, 22 FHAZEIVIEA
N EE, EE D MCCTE—H 58

|'F'_;"']n‘u:t:.t: ﬁ|
(Sowee | By @ B-H-|Q RSB FP L& 0| & =2
49 |.( )
50 #pragma config WPDIE = WPDI® Segment Write Protectlion Disable bit-=3egmented code protection dizable
51 #pragma conflg WPFP = WEFFS11 / Write Frotectlon Flash Page Segment Boundaxyw->Highest Page (same as pa
52 #pragna config WPEND = WPENDMEM | // Seznent W|[Emeec =
53 #pragmi config WPCFG = WPCFGDIS fi Configura m History | - |Lq BL & s»-|ﬁ? &4 B |<:- c:>_| @ = | @: _= [
54 o
55 78 #include "mcoc b
56 #oragma config IERD = ON ternal Externd 9
57 | #pragma config IOLIWAY = OFF [OLOCK Ome-yf| 80 wold SYSTEM_ Initialize(woid)
58 | #prasma config FNOSC = PRIFLL ¢/ oscillater || 81 G
50 | #pragma config FLLDIV = DIVZ e 96wz B 5% | OSCILLATOR_Initialize(); )
60 | #pragna confleg PLL 96MHE = ON / tEiHz PLL D[ B2 PIN_MANAGER Initializef);
6l | #pragma config DISUVREG = OFF { Internal Tg| TMRI_Initialize();
62 | #prasma config POSCHOD = XT Primary Oscil|| ®° i
63 | #pragma config OSCIOFNC = OFF { Primary 0sg|| B8 .
64 | #pragma conflg FOKEM = CEDOMD ¢ clock switg]| ® void OSCILLATOR Initialize( vaid)
AN J 8 {
A J§ O I g
el CLEDIV = 0x3100;
g
g
g } J
94
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B1F
o EMEBEMCCHERE, NE RAMIHIKSEZINBITAKEA

(Primary Oscillator), \ZFARIPLL, 1% RATIEZR (Fos ) IR S F32MHZ -
fREE 7T HEERE A3 —4H(PGEC3/PGED3), Watchdog Disable °

o RMFIBRWNER, TimerNER €, [IEE=EE) - s55HEBBMCC
e 22 LabA A TimerlBVER IE, & Timer1 BB HA L &£ B 100mS ©

. EZ?D@E%%*?

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2016 Winter Elite Slide 14



]’{9

mcroctie - L gb4 — Timerl Polling PRIPLL Step
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Centers

m B FSZ E%ﬁﬁ—m C:\Exercises\Exams\Lab4 Timer1 Polling PRIPLL.x)

() HEEZFEGERIMCC, 18kSystemE R, IkIBBEEH EKERE -

() systemZRIENTAE, B Timerl ERAVES
EKBRIEBUETE -

1k, 3

7 < BE EE B
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R Lab4 — Timer1 Polling PRIPLL

MICROCHIP

Regi%l:::'ltZasining M c C’ S S Ett i n g

Generate Code (1)

= Clock

8,000,000 He | Primacy Oscillator (0.2 MHz - . » | Clock Sowice

= B‘ E-_; System

Hz |1:2 FRC Postsealer

|8 xPLL (4 - BMHz mput frequencyy

32,000,000 | Hz Fos:

16,000,000 1 Hz Fom2
Ctemerate Code (1)
Tz ORCOACLED as CLED (Fosol)

[ U = ICD

Generate Code (1)
=

= Watchdog L

System

[Emulatnr Pin Placement |PGC3/PGD3 are used for programming and debugging the device - J

[Enable MWDT disabled (control is placed on the SWDTEN bit) « }

= B‘ E-_; System

[ Windowed
Tirner Prescaler :WDT prescaler ratio of 1:128 v:

Tirmer Postscaler :1:32,?58 v:

Time-out Period  131.072s

= ICD

Emulator Pin Placement :PGCBEPGDB are used for programming and debugaging the device v:
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