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BN RIERTT

o HIREIE R RLLF N
~ V2 A 2 B
AR RBIE A
— YRR Py A7k 28 A B
_ MPLABE e JT A FF 55
- Microchip ICD2ifiX %5

PN &l
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201ASPHE L HE

o ETEMN AL LER) . FRAEFMMCHP T A
o IPICHRTH 1) I8y
- AT S
o SMXITIL:
- T N H g 1
- EN
o TimerO
o TiImerl
- Timerls2Ls
o TIMer2

_ Timer25LZ 5
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201ASPHEZHE
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_ BT AR /LY PWM BB (ECCP)
o PWM Fly H B 55 9256
Y E AR
- B Ay (ADC)
« ADCLI
- BEyR I H 7 P Rl b AR is 4y (EUSART)
— 12ZCHISPI  (FE AL AT 85 1)
o 2 HL N S
- g e oA A] E
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HEPICHE R
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TR T R B

R B1E2 HIBAL{E

\ MUX / X

TIMERO
14ty INERERER
EUSART
54 A1 B
. MSSP
v [ ]
v s
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o H ANBKF: 0000h

_ (8K X 1M1/ F) 17 = 14

K BRI 22 [

- 0004h
o K {7 &I T0000hH.JT 0005h
- REAMEAIR, PC ¥k 07FFh
£ 21| 1 Mk 0800h
OFFFh
o T M) E=A T-0004h BTG 1000h
SRR, PC Bk L7EED
2 3 1 H bk 1800h
1FFFh
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Bt Ess (PC) FiHErk

e 13/7PC PCiATH
- PCL> ALUZR (8fir) BX # _
YERS (1147) PCH<12.8>FC|_
— PCHQ ﬁjﬁ%ﬁ \CAERLEL'I:FE;;URN

RETLW

PC<12:0>

o @i‘iPCLAT‘HE%‘f T
. B AT -
o 8 JIRHERR v
- FEREPCHIPI A 8L AR
« PUSH
- E R/
« POP TRt 5

-~ RETURN. RETFIEFIRETLW
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B AF A L

128

2

¥ H

ER7S
T e
AT

i
B E A

Bank O

000h

O1Fh
020h

07Fh

080h |
HFR SFR
I ge
Hfres | 09Fh
OAOh
18 A 18 FH
TR ARy
OEFh
e G e
/\'%‘ OFFh /\'%‘
Bankl Bank?2

100h

10Fh
110h

16Fh

17Fh

SFR

i H
EREE

HE

Bank3

180h

18Fh
190h

1EFh

1FFh
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FrRTIRE & 4% (SFR)
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® %?%%jc'ftl:*%:u MAAAAAA \AAAAAA/

PORTB | o06h TRISB | 86h
) LI WA - o

PG fRoeln FRec

%g— ] PORTE | 09h TRISE |89

PCLATH | OAh PCLATH | 8Ah
INTCON | 0Bh INTCON | 8Bh

%jﬂf‘%ﬁ:?%&j‘ ST E 7 PIR1 |och PIEL |sch
i X (PCLATH% PIR2 |oph PIE2 |sDh

|NTCON-—‘§,F) AAAAAAN AAAAAAN

BankO Bank1
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I 0 B K N )
v(’\
o U5 "RP1 | RPO

- ALUKEARIZEORZS ﬁ%ﬁf@gﬂ_%wo
- BADRE o | 1 ' BANK1
- BIRAER A RERRAL | | B‘”"B“”Ba‘”éi\l\le

0]= Bank QF1BpixANK 3

Regional Training Centers

© 2006 Microchip Technology Incorporated. All Rights Reserved. 201ASP Slide 12



Microchip Technology Inc.

G RE TGS

p|
’D 4

Regional Training Centers

o 35 FHFIEL

o BRRFEHBIRASN, PR oHR 5 RS
o 3RE1E:
FHRERIES R e 4

ADDWEF fd AddW and f BCF f b Bit Clear £

ANDWF f,d AMND W with f BSF f, b Bit Set £

CLRF f Clear f BTFSC fh Bit Test £, Skip if Clear

CLREW - Clear W BTFSS f b Bit Test £, Skip if Set

COMF f,d Complement f

DECF f,d Cecrement f

DECFSZ fd Decrement f, Skip if O - M L) =Y

INCFE fd Increment —‘LEI:l ﬁ(*ﬂi@fﬁﬂﬁﬁf/ﬁﬁ?ﬁ é\

INCF5Z f,d Increment f, Skip if 0 _ -

|ORWE f,d |Inclusive OR W with f iagtﬁ t iﬁdml 'l?ffﬂ'lﬂrf':hﬂ'

MOVE fd Maove f fleral with w

MO W f Move Wio CALL k Call Subroutine

NOP _ No Operation CLEWDT - Clear Watchdog Timer

RLF fd |Rotate Left f through Carry GOTO k Go to address

RRF fd Rotate Right f through Carmy IDF'ELW k Inu:Jusu"_.re O litezral with w

SUBWF f,d | Subtract W from f EEF’FL"E" K ’%‘ET "ﬁ;ﬂl to -

SWAPF fd |Swapnibbles in f - m from intermip

XORWF fd |Exclusive OR W with f Egb‘g‘m k xtum ;ﬂ;h liter;-rlﬂin;

- turn from Subroutine
RN . SLEEF - o into Standiy mode
é L. — 1% Zj JkTH‘ | l I I sSuUBLW k Subtract w from literal

I:I N & = = o= [ NORLW k Euclusive OR literal with w
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% MPLAE IDE v7.40
File Edit

View Project  Debuager

Programmer

PIC®: JF X THEMPLAB® IDE

Tools  Canfigure

window  Help

_(@] x|

D@ | i mE (s w? | s S

_loix

= I RTC Lab 1.mcp

2-I23 source Files
. lab1.asm
. main.asm
=-|Z3 Header Files

Lo [2] P16FEET.ING
..... [Z2 ohject Files
..... (23 Library Files
[_]I:I Linker Scripks

o[ 18FEET ke
..... [Z2 other Files

L1 Files |¢[: Symbiols |

Il MPLAB IDE Editor

J Checksum: 0Oxeb6d4

RN e

lab. asm I
1 .
2 #include plef887.inc
] GLOBAL lakhl isr, labl main, lakhl init
4
5 ;1 These functions come from other files
& EXTERN lod home, lod display dec, delay mws
7
o ; ==== LAE 1 DATA MEMCORY VARIAEBLES =====
= BANED udata
10 7 hEme bhytes purpose
11 count res 1 ; count the number of button pushes
12
13
14 PROE CODE
15 ; ===== LAE 1 INTERRUPT 3ZIERVICE ROUTINE
16 labl isr
17 btf=s=s INTCON, REIF test for port B interrupt
13 goto izr_end goto next interrupt source or end of —
19
20 movw PORTE need to read the PORTE wvalus hefore t
Z1 flag can be cleared
bof INTCON, EEIF clear interrupt flag -
>|

| [FMPLAE TCD 2

|PIC16FaE7
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Regional Training e I C D 2 ( %E é% ‘E’Jﬁl -‘l’:—&%% )

e MPLAB® ICD 2 & — 2K Al i) SE R i 2%
diEas. FALLA T IS
- SERYE & TR
- /5 HirE PR DRI A EEDATA X 1,
- SRIEACE AT
- BERRT R R 48 < )
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PICDEM® 2 Pluski

PICDEM® 2 Plus Hhg{f: %lé?HMmu
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: a e
4 !
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(RN

o HPFIT ] TR B B BT R A

- B

2RI

CEFFIRE

AEES, BAB A EALE

Lhl

o FEACREIAT BB 18] RO SEX B ST B

_ E:l[jgﬁ:

o AFESAER A T IE R MR T
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A1)

Regional Training Centers

bsf PORTA,1 ;Set bit 1 of
;PORTA

btfss INTCON, TOIF :Check TimerO
;interrupt flag in
'INTCON and
;Skip the next
‘instruction if it
‘1S set

goto $-1 :Go back to
;previous
;instruction

bcf PORTA,1 ‘Clear bit O of
'PORTA
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0
Regional Training Centers

Reset code 000h y, il
goto  Start

Int_vector code 004h
: hms ey osRofl

| R retfiefi o A

retfie ;return from
;interrupt

main_prog code AT HLHEOO4N

AEHIISR

Start :start label for main code
FREFARG

.

end v
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AP

1k 5528 AXAE H R A3 A P
- I ER R AR B A7

o W 728 (INTCOND

. SMX W RITFEFFERL (PIED)

o AME U LT F A2 (PIE2)
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INTCON (NZFHT)

AV
GIE: &/ W s

NGB 1 DI FH P 1 C 2844 o ) 44T o by
PEIE: #MixH Wr soiF4L

“hZi B 1 AT FH Ah e 5 W
TOIE: TimerOw%s H =+ Wt fo 47
INTE: RBO/INT#MER A Wt /o4

RBIE: PORTB H 2454k A Wt 70 VR
A

a N\
GIE |PEIE | TOIE|INTE RBIE_
A\ /
Y
C AR

*BAd R A4 H T TOIF: Timer0%s H Wb &AL
WV ELIRAREAM! N INTF: RBO/INTAMNI R WibR s
RBIF: PORTB H A4k A Wb 5 AL
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Int_vect CODE 004h

:clear INTF to enable
further interrupts

bcf INTCON, INTF
<ISR fHE> <€
retfie €

Main CODE
Start
<% E PORTBHILHE >

- initialize INTCON
clrf INTCON

;enable an external
;interrupt on the INT pin
bsf INTCON, INTE

;enable global interrupts
bsf INTCON, GIE

goto $

SOV PR

GO BN

INTCON
GIE INTE INTF

 sit here and loop forever €&

INTH ! !

© 2006 Microchip Technology Incorporated. All Rights Reserved.
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o P I
~ AMEE

&l
VFIRF B A1 BT Y B A7 48+

_ AMEHE

o B ARV SR 7 28

~ APEE

LR Ll BT

WTIE K FFRE1 (PIRD)

o PIEL U ISP BT AR RS A

- Hhix

P RE K T2 (PIR2)

o PIE27 SEVFHISM B T I AR RS AL
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PIELFIPIR1 & 17 28

Regional Training Centers

PIELZ 78S (Pl RIFAL)

m ADIE | RCIE ‘ TXIE ‘SSPIE CCP1IE | TMR2IE | TMR1IE

PIR1&F 78S (FWdndEAD)

FVFAL v 3G
ADIE |ADIF | ADCi#E 52 5k

RCIE EUSARTH: M Z2 13517

TXIE EUSART R IEZE 4315

SSPIE I2CELSPI ¥t

CCP1IE Timer 15 fF a8 i 2 5L LL R UL AT
TMR2IE Timer2{EMPR2 & $3{& VLA

TMRLIE | TMR Timer 18 7884 H

S R A E

-
=
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Regional Training Centers P I E 2 $I:I P I R 2 % /—?%%
PIE2&F f7ds (M R IF4L)

OSCFIE‘ C2IE | ClIE ‘ EEIE ‘BCLIE ULPWUIEW

CCP2IE

PIRZE 785 (AR EAL)

OSCFIE
C2IE
ClIE

ARG ez e KA R
LA 2%t B2
LA Lt A E2R AL

EEIE BEAEC Bk
BCLIE fEMSSP 12CHN PR A T B 2R
ULPWUIE HIR T ultralowpowerwaku p Mg 544

CCP2IE | CCP: KA T timer 1 HE 2 EL 3 UL AL
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SRS I
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Int_vect CODE 004h

banksel PIR1 — " 2 -
bcf PIR1, TMR1IF gOf@ ﬁ %i&
retfie iﬁ;ﬁ?‘
Main CODE INTCON
Start
banksel PIR1 €< -
bcf PIR1, TMR1IF e mm— GIE PEIE
banksel PIE1 Y PIE1
bsf PIE, TMR1E € -
bsf INTCON, PEIE «Gm—
bsf INTCON, GIE G PIR1 TMRI1IE
<& E TimerlHHE> €<— -
TMR1IF

@ =

goto $ ;sithereand loop forever®@ Tim erl%—]‘i ll:ll
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‘3, HAbAME
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o BT g [ S B

2 3 HE0004h b I$8 2 FFIRFAT 2

B BB T8

- [ W GERE AN ED
o MRV SER A3Tcy

- AW GEE AN B
o MR FERS A3 B 3.75Tcy
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- fXURAFPC

- FFISRH K& 4

A HATE] :

I3z R

B (F

s NHEER)

A B ARG BOIR AR

o P BIRFHIRETFFEN:
- TAE& 748
- REFTFAH
_ PCLath & 17 %
- AP e X7
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INT_VECTOR CODE 0x004 ; interrupt vector location
movwf temp_w ; save WREG
movf STATUS,w
movwf temp_status ; save STATUS register
btfsc INTCON,RBIF ; PORTB change?
call PORTB_ISR
btfsc PIR1,TMR2IF ; Timer 2 interrupt ?
call Timer2_ ISR
btfsc PIR2,TMR1IF ; Timer 1 interrupt ?
call Timer2 ISR

Restore_context:
movf temp_status,w
movwf STATUS ; restore STATUS reg.
movf temp_w,w ; restore WREG

retfie ; return from interrupt
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® ZIKSE%Z‘E@ H*ﬂ?%

- S ) hnAe] i CE A SRVFER AL PIC TR A

_ FERMPLAB IDE. PICdem2 PlusflICD2

YT H
- ¥ ICD%¢ B W
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W [e) =

WH
“debounce”
FERT Th e
v
2 35
i

¥

HEIF

L 4
( retfie )

S A W S AR

FEF

R

v

V5L PORTB L
IKCS3 #IA

»

St

Hﬁl

/.

[ " ZEEAE” NOP
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o AL T CARTC\201_ASP\Labl-INTH

o [ HHMPLABHIICDAEALHS Fr i B W sl " LI A B AL
push_countfJZ8 4L (&




2 T RN

o INTCONE 17 eshr L fE

o WM P2 RpkZ A 36" , LIEINTOS] A TAE

o 5 T —14 N “debounce’ I FRET, % TIREFITE
IR AL I FH 1-S3 M= A

o LIt

ORI )

-FMPLABH

BEAN

T CRE e S5

B W S R “Wateh 7L
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/_—l-_tzlK H Efﬁgggﬁn ‘y%ji%

bsf STATUS,RPO ; go to bank1

Regional Training Centers

k
)

ek add line of code to set PORTB pin 0 as input

vk
’

bsf TRISB,0 ; Set RBO ( bit 0 of PORTB ) as input

%
)

Frrerksxk add one line of code to set enable the INT O interrupt

k
)

bsf INTCON,INTE

%
)

ek Add line of code to enable Global Interrupts

vk
1

bsf INTCON,GIE
bcf STATUS,RPO  return to bankO
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FE RSN
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o B FI1/Okw
o ERNEE (0. 182)

o TR T/ LLE/PWM
o LLEIES

o B AR
e EUSART

e I2CHISPIH
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ol
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o HEZHJARAN BRAE

ZHIIOEFESD

A1 2 /OG5 | B BRI A A S A 5 | B
(R PFHAS)

|_l

© 2006 Microchip Technology Incorporated. All Rights Reserved. 201ASP Slide 42



Microchip Technology Inc.

PORTXATRISX & 1725

Regional Training Centers

e M (A. B. C. DERE) #BEHF M
%{1?%77 A] &7 775 TRISX

PORTB & 173
RB7 | RB6| RB5| RB4 | RB3 | RB2 | RB1 | RBO
\‘...I > = > ‘,‘...I .:-:I' > 0 > 0 )
n’ﬂ
A
PORTB=A&ZH A RTRISB N

TRISB7TRISBQTRISBS TRISBAlTRISB3|TRISBZ|TRISBl TRISBO

1 =} HKIPORTB 3B hHIA
0 = fHNM FIPORTB 5| &% H
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ANSELFIANSELHZE 725

RORHIORE B BU7 5| JH &5 77 4%

o FI
5] 5SS B0 BER AR

RAO/ANO/ULPWU/C12INO- =——[]
RAT/ANT/CI2INT- =—= []

*ﬁwﬁi 3‘% % ﬁ %% ( A N S E L )?Z,ixzui\Fé2f"‘-fP;EF-.:‘C%*’REF.e‘CEiN«:- -~

RAJ/AN3/VREF+CTIN® =——[]

ANS7\ ANSG6 ANSSI ANSﬂ ANS3 | ANS2
B IO AN TS

BRIES T FaiImE T (ANSELHJTEM® —hs

110

Regional Training Centers

d

I
-

d

/ ] =<— RB7/ICSPDAT
39 [] =—— RBB/ICSPCLK
38 ] «— RB5/AN13/TIG
37 [J =——= RB4/AN11
36 [] «——= RB3/ANI/PGM/C12IN2-

S SN B U

ANS1 | ANSO _EJFAMO.«’C’Q!NB'
F==S"REU/AN12/INT

32| |+— VoD

31 == \/ag

8 4/887

ANS13| ANS12| ANS11 ANSlO\ ANS9 | ANS8 |0
: X : =113 =+ RDo/P1B
1 = 5| AL B A BT Arasi0sc20lkouT « 1a 27 <+ RD4
O — %&?I/O RCO/T10SO/T1CKI ~—]]15 26 ] =—— RC7/RX/DT
RC1/T10SI/CCP2 ——[ 16 25[] «— RCH/TX/CK
RC2/P1A/CCP1 —[]17 24 [] «— RC5/SDO
RC3/SCK/SCL —[]18 23] =— RC4/SDI/SDA
RDO «—»[] 19 22[]«—» RD3
RD1 «—[]20 21[] ~— RD2
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VIga e EF1/0
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o 7~
- %j}sz?ﬁﬁ:{JaPORTB, WEBRB<7:4> K%\, RB<3:0>

[ =mmmmmmmmm o configure PORTB for digital ---------------=-----—-co e -

1

banksel PORTB ;Go to bank containing PORTB
;register

clrf PORTB ;Clear PORTB

banksel ANSELH ,Go to bank containing ANSELH
;register

clrf ANSELH ;Set as all digital

clrf ANSEL

m=mmmmmmnan Set up direction of each PORTB pin------------==--mmmeemmememo-

banksel TRISB ;Go to bank containing TRISB
;register

moviw b’11110000’ ;Value to set TRISB<7:4> high
;and TRISB<3:0> low move into
;W register

movwf TRISB ;Move value in W into TRISB
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PORTB H 224k 4 Wy
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e /EPIC16F877H Fr 5 PORTB 5| I#F B H A4k &
Wr AN 55 b Hrak I
B3 AORWP QRT & A WHUBIOCB)

oca7]1oces] 1oces [N 1coss] iocsz2] ioc1] 1ocBo
1= g PRI
0 = £ k8 PR AL I8 RB3

—»&—ir% =L RB4

IR H

P S A2: (INTCON)
GIE [PEIE[TOIE[INTE[RBIE[TOIF[INTFIREIE
WSEIRIEPORTB , R A BEHRMATEZERBIF
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7€ I a%

o EN 23R H T2 I)ie
- WFESHEL=AEF K
- WEEHREE
- BIEFTEAES

e PIC16F887H 3/ E 3%

— TimerO
- Timerl
- Timer?2
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PIC16F887 & if#s L%
TIMERO TIMER1 TIMERZ2

TN/ 8z (TMRO) 1647 8 (TMR2)
(TMR1H:TMR1L)
(D
g/ TOCKIB| T1CKI5| & Timer 1
(AhERD s (T10SC)

AJ FH B B84 59 B SALTN 4 Hii s AL TS As (— T4 $5i 2L
(3 82) (1:2>1:256) 2. T4+ (1:1. 1:485%1:8)

Ja N
(1:1=>1:16)

Hh W 2 %5 H B FFh>00h Vs W B TMR25PR2JCHE

A (TOIF7E INTCON|  FFFFh-0000h (TMR2FZEPIR2
) (TMR1FZEPIR1A) )

Regional Training Centers

e PICAAF ARBR A
i
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/4

Timer OAE
o 2 2k

-

TMRO

BUE B

.
-

.

-

|

o WW\:\V y ;u‘\uw

1:

1:4

s S S
.- 3

5

LLEl

. . i ‘A . . :I ] . 8

RBPU [|INTEDG} TOCS

i g i . cR— w4 £ g I RS
e = ] i b weee L e el

O |O©O |©O |O
[EN

16

1:32

R H.’.f@%ﬁl
a7 Eran . WA 1 1 1:64
Fif 4k 77 SEEWDT| | | 11128

TN N ATime
TMRGHEERS . 1 1 1 1:256

— 1 =T ORI B SMRO
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Timer OAE

ATIAEN &

4L
o B IR

R

INTCONZ 1758

~ BB QCSIFHNERIPERIM &5 19 i B [F 25
“HEMERZE I e a8 (RN 29 Ty

«INTCONZ 7788~
*EFh = 00h

I TOIFE Timer O [e

WD T#E

FEH1
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TimerO#Ias4t. (PN EBETERYE)

Regional Training Centers

;Make sure the TMRO register is clear TMRO
banksel TMRO
clrf TMRO

INTCON
; Clear TOIF
bcf INTCON,TOIF

TOIF

:Setup the following in the OPTION_REG /
;TimerO increment from internal clock 4
;with a prescaler of 1:16 ?
banksel OPTION_REG
moviw b’00000011"
movwf OPTION_REG

;The TMRO interrupt is disabled, do polling
;on the TOIF overflow bit

btfss INTCON, TOIF

goto $-1

o Yo
MR
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Timer1#E
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TMR1H
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0 =f#gETimerl
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;Make sure the TMRL1 registers are clear TMR1H
banksel TMR1H
clrf TMR1H
clrf TMR1L TMRI1L
AYR

5 M1
:Make sure the TMRLIF flag in PIR1 Vi L1
; is cleared
banksel PIR1 INTCON
bcf PIR1,TMRIF

PIR1

;Setup TLCON register for internal clock with
;1:8 prescaler, Timerl is stopped and T1 osc

‘is disabled TMR1IF

moviw b’00110000’ PIE1

movwf T1CON

;Start Timer1 incrementing T1CON TMRI1IE

bsf T1CON, TMR1ON

;The TMRL1 interrupt is disabled, do polling

.on the TMRL1IF overflow bit . t TMR1CSTvR10N

btfss PIR1, TMR1IF T1CKPS<1:0 Tls'gNC

goto $-1 <l:0=> N -
A5 418 PP

K 3R it pinay  BFER (Fosc/4)
871 4N
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o AL AL T
C:\RTC\201_ASP\Lab2-TMR1

o fFlab2.asm ' 52 LL T 4%
- K Timer 1055 ix A A Fosc/4
- B Timer 1753 MLt i &N 2
~ Timer 124 AN0x3CBO0 (65,356 - 50,000)
- JAzhTimer 1
- FTimer 1. 4 s A4 o




2t | I

e INTCON. T1CON. TMR1H. TMRI1LAIPIE1

[y A7 s A

\

o i FH{HOXx3CBOAITii
100,000 454 5 H

a2, TimerL¥ 4

i Hi X

o Jfit T RIFZLEDH)-

T 1) A O
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kkkkkkkkkkkkkkkkkkhkkhkhkhkhkhkhkhhhhhhhhhhhhhhhkhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

; Set code to Select clock source, Set pre-scaler to 2, load hex 3CBO into Timerl
; and turn on Timerl

KEEKKKXKXKAKXKAKIKAKAKAKAKAKAKAKAAAAARRRRRRRRRRRRRRRRRRRhhhhkhkhkhkhkhkhkhkhkkkkkkkhkkhkhkkhkhhhhhhhhhkhkhhkkix

moviw 0x3C - initialize TMR1L and TMR1H
movwf TMR1H

moviw OxBO

movwf TMR1L

bsf T1CON,T1CKPSO ; set pre-scaler to 2

bcf T1CON,TMR1CS . set Clock source to Fosc/4
bsf T1CON, TMR1ON - turn Timerl1 on

P REKKKKAKAKIKAKAAAARRRRRRRRRRRRRRRRRRRRRRRhhrhhrhhhhhhhhhhhhhhrkrrkrkrk XXX XX XA A XA R AR AR AR AR Ax %%
1

; Enable Timerl interrupts, Peripheral Interrupts and Global Interrupts

P RKKKKIKIEIRRRRRRRRRRRRRRRRRRRRRRRRhdhdhhhkhhkhkhkhkhkhkkkkkkkkkkkkkkkkkkkkkhkhkkkkhkkkkkkkkkhkikiixdx
’

bsf STATUS,RPO ; go to bank1l
bsf PIE1, TMR1IE

bsf INTCON,GIE

bsf INTCON,PEIE

bcf STATUS,RPO ; return to bankO
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TMR2

i
JL t™Rr2 J

1111 (1|00 (@)@

fUtfutfuL
— i
Fosc/a 14, 1:16

= 1:16

PIR1

TMR2IF

Timer2#Z #2574 (T2CON)

TOUTPS2|TOUTPS1|TOUTPSO] TMR20ON | T2CKPS1|T2CKPSO0
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TMR2
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TMR2 = PR2
PIE1
TMR2IE
PIR1
TMR2IF
T2CON
[ T2ckpst [ T2ckps2 [ sty | ——— T —\—
0 0 1:1 TOUTPS<3:0> T2CKPS<1:0>
1:4
- =g ileg TMR20N
X 1:16 Rekcale 7
WENLIS  Tiner2 Yokt
S WHEN1:16
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et Timer 2525
o SZI3I FAR A SR LL R A1
— Timer2 B £y
- WO AE
- Ja s AE
Timer2

o dilz
- RFEAETimer2e 2 A W Bt 1 BT e v & L

© 2006 Microchip Technology Incorporated. All Rights Reserved. 201ASP Slide 68



Microchip Technology Inc

\l<L
!
Q=

1 W [e] FREFP

Regional Training Centers

ik BItLHE B
! ¥
vt B % 5 i ETimer2
Timer2 & H Wik E PR2. Tiis4iigs.
J5 434 5e
1 TRty
R BERI3ANLSB l
I BILED foEHR G

! ¥
E B [ NOP

( retfie )

© 2006 Microchip Technology Incorporated. All Rights Reserved. 201ASP Slide 69



Microchip Techno

N2
Piwi)
AN =]

veziiiee]

Regional Training Centers

o ASLHAHSAL T
C:\RTC\201_ASP\Lab3-TMR2

o SEAAE I LA R o7

- K Timer 210434 Lk 15 E N 4

4Timer 2 Ja o MitL s B 13

_ ffifETimer 2
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2t | I

o ISRy ZHIRF IR DI Re vy A7 (SFRD O
INTCON. PIE1. PR2FIT2CON

o ¥PR2¥ B 250, TisrMitbix'Ed 4, HKiE
St E 13, T FHAMhzE 37 o8 Bt
( Fosc/4 = 1Mhz ) , Timer 25:13 msH ¥—
R CRZ11/80s)
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rkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhhkhhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx
’

; configure Timer2 Prescaler of 4, PR2 of 250 and a postscaler of 13
; and turn timer2 on.

P KKK KKKAKAKAKRIRRRRRRRRRRRRRRRRRRRRRhhhhhkhhhhhkkhhhkhhhhhhhhkhkhkhkhkhkhkrkkrkrkrrkkkkhkdx
1

banksel 0 ; set bankto O
moviw 0x68 ; set 13 as postscaler
movwrf T2CON

bsf T2CON,T2CKPSO , set prescaler to 4
bsf T2CON,TMR20ON ; turn on Timer2

rkkkkkkkkkkkkkkkkkkkkhhhhhhhhhhhhhhkhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
’

; Enable Timer2 interrupts, Peripheral Interrupts and Global Interrupts

P RKRKRKRRRRRRRRRRRRRRRRRRRRhdhdhdhdhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx
’

bsf STATUS,RPO ; go to bank1l
bsf PIE1, TMR2IE

bsf INTCON,GIE

bsf INTCON,PEIE

bcf STATUS,RPO ; return to bankO
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CCPxM3 | CCPxM2 CCPxM1 CCPxMO EREEECPHET
0 0 0 0 FHR/LLER/PWM S (BALECCPHEER)
0 0 0 1 KA (RE)
0 0 1 0 EhieiisX, DUECHT &4
0 0 1 1 KA (RED
0 1 0 0 IR, SN FRERHE—X
0 1 0 1 HIER, SN EAERRE K
0 1 1 0 IR, 40 AR —K
0 1 1 1 IR, 164 EFERIR—IK
1 0 0 0 ELEE A, DLRCATE L%
1 0 0 1 EhieiiX, DUEChyE S5
1 0 1 0 EhEesist, DUECHS = A B
1 0 1 1 EhEeEat, ik Rk A
1 1 0 0 PWMES; PLARIPICHHE AR P1BFIPID HHE A
1 1 0 1 PWMES; PLAFIPICHHE AR P1BFPLIDIKH FAR
1 1 1 0 PWMIER; PIAFIPICIRHEFHER; PLBFMPIDE AR
1 1 1 1 PWMEER; PIAFIPICIREFER: PIBFIPLIDIKRHE AR
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X

CCPx

1 PEAR 2

T A #
+1, 4,16

|

pubisg A/l

CCPxM3 | CCPxM2 | CCPxM1 | CCPxMO R
0 1 0 0 AT REERRE—K
0 1 0 1 BA EFAERRE—X
0 1 1 0 AP EFHEHR—K
0 1 1 1 164 EFERIRE—IK
r N\

P1IM1 | P1IMO | DCi1B1 | DC1BO |CCP1M3|CCP1M2|CCP1M1|CCP1MO|

CCPxCON
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‘Turn off CCP module

banksel CCP1CON

;Make sure Timerl is off

bcf T1CON, TMR1ON NI DLamrs

;Clear Timer1 result registers é' HUT' merl{E

clrf TMR1H B B
clrf TMR1L

;Disable all interrupts for CCP _
bcf PIR1, CCP1IF

banksel PIE1 N D2a-

bef PIE1, CCPLIE S FITimer 115

;Set CCP1 pin for input PIR1

bsf TRISC, 2

‘Initialize Capture for every 4t rising edge

banksel CCP1CON CCP1IF

moviw b’00000110" CCP1CON

;Start Timerl incrementing

bsf T1CON, TMR1ON

; Test the CCP1IF flag for capture T1CON

btfss PIR1, CCP1IF
goto $-1

TMR1ON

© 2006 Microchip Technology Incorporated. All Rights Reserved. 201ASP Slide 78




Microchip Technology Inc.

Regional Training Centers

TMR1H TMR1L SN I S

e Y 7
TMR1H:TMRIL = | . AN
CCPRXI;:’(;CPRXL 7~ELI:. ﬁﬁﬂjﬁgfﬁ: CCPx

1 0 0 0 ULAcht B 1% (CCPxIFE1L)
1 0 0 1 VLECIE Z4H (CCPXIFE L)
. 0 L 0 DUEC RS = AR dk Ak i (CCPxIFE'1, CCP1 3|
FIANBZ 520D
i A HRF IR
1 0 1 1 (CCPxIF&1, CCP1EMTMRIETMR2 ,
TR EEADCIENR; B BA/ID #4)
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;Turn off the CCP module

banksel CCP1CON

clrf CCP1CON

:Turn off Timerl

bcf T1CON, TMR1ON

;C'ear Timerl result registers TMRlH:TMRlL = 1000 OOOO OOOO OOOO
clrf TMR1H (CCPR1H:CCPRI1L{E)

clrf TMRI1L

;Disable CCP1 interrupt and make sure CCPR1H

;its flag is clear

banksel PIE1

bcf PIE1, CCP1IE

banksel PIR1 CCPRI1L

bcf PIR1, CCP1IF

;Make CCP1 pin output

banksel TRISC

bcf TRISC, 2

;Initialize Compare to set output on match T1CON

banksel CCP1CON
moviw b’00001000’

movwf CCP1CON TMleﬁﬁE

:Load half of Timerl full scale value into
:CCPR1H:CCPRI1L

CCP1CON

banksel CCPR1H

moviw b’10000000’

movwf CCPR1H

clrf CCPR1L

;Start Timerl incrementing PIR1

bsf T1CON, TMR1ON
:Test CCP1IF for Timerl match with CCPRX

btfss PIR1, CCP1IF

i $-1 CCP1IF
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Period 1 Period 2
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DUTY CYCLE VALUE
IDOUBLE

.........
-----------------------------------------------------------------------------------------------------

(H] CEECTTTTEYRECPTIPEEYETCIENTE CEREETCERRETRITIEENE COTREYCTTPIET-EYIERRCTITIEN] TEFTECTECRIEETERIEY TREERT-TIN

BUFFER

CCPRIH [ wren ] |1 B O O O O

[ EETTETTTRTTYTTRITYRYFERYY CETYTELCEYPRTIERRNTE CETTEYPRTEYE - TTRYRYITEYRY] YETTRTTRTRTTTTRRNEY TRTTEr-Tr

\Period CCP1 Qutput Pin
Start

CCP1
pin

Note (1): TMR2 is concatenated with the
2-bit Foge, Or 2-bits from Prescaler
PR2 to create 10-bit time base
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;Turn off CCPx pin by setting TRISC bit HIGH

banksel TRISC
bsf TRISC, 2

:Clear Timer2
banksel TMR2
clrf TMR2

;Set up Period and Duty Cycle using an 8MHz oscillator

moviw b’01111111° ;

movwf PR2 :Load a 64uS Period Value
movliw b’000111171’ :

movwf CCPR1L ;Load Duty Cycle Value

; (25%) of PWM period

;Configure ECCP module for single PWM
; with P1A active HIGH and
;LSB’s of Duty Cycle are '10’

moviw b’00101100’ ;

movwf CCP1CON ;ECCP module is configured
;for PWM and Duty Cycle
;LSB’s loaded

;Turn CCPx pin back on

banksel TRISC

bcf TRISC, 2 ;Make CCP1 output

;Timer2 starts when TMR20ON is set beginning PWM

movIw b’00000100’ ;incrementing

movwf T2CON ;Prescaler and Postscaler
;are both 1:1

PWM#AEH) i B

TMR2

CCPRI1L

CCP1CON

Y '
gasds PWMAE
LSB CCP1IM <3:0>
DC1B<1:0>
T2CON
~— —— — N~—
g DA J& S LA

TOUTPS<3:0> T2CKPS<1:0>

TMR20N
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o ARSI 1) H An & HRECCPHELH AL B FPWMEL A T
HHEZ(E

V4

o THAKTimer2lLE MIHE 25 R
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P RKKRKRKRIKRRRRRRRRRRRRRRRRRRRRR R Rhdhdhdhkhkhkhkhkhkhkhkhkkhkkkkkkkkkkkkkkkkkkkkkx
’

: Set CCPx as an output

rkkkkkkkkkkkkkkkkkkkhkkkkhhhhhhhhhhhhhkhkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkk

bcf TRISC,2 ; set CCP1 pin as output pin

; set duty cycle for 50%

bcf STATUS,RPO ; go to bank O
moviw 0x80
movwf CCPR1L ; set duty cycle

P RKKKKIKIKIRRRRRRRRRRRRRRRRRRRRRRRRkdhdhdhkhkhkhkhkhkhkhkkhkkkkkkkkkkkkkkkkkkkkx
’

: Put CCP1 module in PWM mode.
: Configure CCP to clear DCB1 and DCBO ( 8-bit PWM)

P RKKAKKIKAKAKAKAAKAKRARRRRRRRRRRRRRRRRRRRRRRhhhhhhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkxx
1

moviw 0x0C
movwf CCP1CON

rkkkkkkkkkkkkkkkkhhhhhkhhhhhhhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkk
)

;  Configure Timer2 Pre and post scale of 1:1
; and turn Timer2 on

P RERKKKRKRKIRRRRRRRRRRRRRRRRRRRRR R Rhhdhdhkhhkhkhkhkhkhkkhkkkkkkkkkkkkkkkkkkkkkx

bsf T2CON,TMR2ON :turn on Timer2
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; Set CCP1COM to Output Compare mode with Special Event Trigger
; to clear the Timer 1 register pair on a match

rhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkx
’

moviw 0x0B
movwf CCP1CON - set value in CCP1CON

; Configure Timer 1 for Fosc/4 operation. 8:1 Pre-scaler

rkkkkkkkkkkkkkkkkkkhkkkkkkkkhkkkhkhkkhkkkkkhhkkhkhkkhkkhkkkkhhkkhkhkkhkkhkkkhhkkkkkxk
’

moviw 0x30
movwf T1CON

; Enable Timer 1 interrupts, Peripheral Interrupts and Global Interrupts

rkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkkkhkhhkkkkkhkhhhkkkkkhkhhkkkkkhkhhhkkkkhkkhkhkkkkkkkx
)

bsf PIE1,CCP1IE
bsf INTCON,GIE
bsf INTCON,PEIE
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. PWM T AEATFEE W, ISALEE it &

T

s A

- FRATTAEASZY G FR A SEAEH] 1A, RS IR Dy Al 4
it EEBORR AR B 5 ANAE 1 R BT 1 v Y
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o [LEZSTEIR

%ﬁ%ﬁAaA5§%aumwﬁ,“ﬁ:ﬁ$@
 PIC16F8874 2 HEEE (C1FIC2)

Vin = e
EEDLTPN

(Vin) e i
ZEHE

(Vref)
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o L2 (CLFIC2) #F H W3 728

- CM1CONOFICM2CONO
- SR 2 - F—1CM2CON1, HTFETimerl& H

- CMXCONO & fras42 | LT #1E
. fiRE
o MINIEFE
« ZEHKILHE
o HTHEFE
o Hay H MR
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MC10UT | MC20UT | C1RSEL | C2RSEL T1GSS | C2SYNC
v T8
MC10UT CLOUTAHL 5153 I ) N
ol BsF s AN 0
MC20UT C20UTHL K185 15:3 I f RBP4 B2
C1RSEL 1 = CVREF #3328 C1 C1VREF I \ 3%
0 = 0.6V4EXT &% B R % 2| C1VREF
CoRSEL 1 = CVREF%E#:3| L& 88 C2 X C2VREF%I N\ ¥
0 = 0.6V4iX 7% i Kk i #: 2| C2VREF
T1GSS 0 = ZEHLRESHII A, Timerl i3, 1= ERERI1ESHEEIIESIH
b T bR 1
1= iR ER 2% ETimer A8 T FRYS B 5
C2SYNC 0 = L Set i 5725
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- PIE2HFJC1IE/C2IELL JZINTCONH

IR,

DL ST

fth EL 325

o WML 2R DITETE R CLIFERC2IF Z BiiE =

1 RICLIF/C2IF)

1 KPEIERIGIE

T

H TR 2 o
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LEA RS PR R AR =X

o R AITSLEEPTE S ZHIfERE T ELBiAS, LB B4

o |

e ClIE/C2IE (P

FERBRBL S F 488 T 4R

AT

CLas T L AR AL MR R P IC B AL,
E2) FIPEIE (INTCON) %E1
- SLEEP#8& G T — 48 S EMLEE BT BRISR (SR

- ¥%GIE (INTCON) fiE1%#MmIATISR

o f

AT B AR R I AR, 1S

T A4 iR [

2 FNIRZS

© 2006 Micr:

ochip Technology Incorporated. All Rights Reserved. ~~ 201ASP

Slide 106



Microchip Technology Inc.

s & N

[

Regional Training Centers

>

§ Ei'u__‘:. ;Eiﬁ%

o =

FVREN

\rC‘I — Sleep
— fERe
EN HFINTOSC
[E e 2

%7?5%%}3 0.6V

% H B A
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2 H R H & 749 (VRCON)

VREN VROE VRR VRSS VR3 VR2 VR1 VRO

£ VRR = 18REFE T K F s vo -
CVref = (VR<3:0>/24) x Vdd

AI

7

= VRR = 0 B%EF T HHEERHE:
CVref =Vdd/4 + (VR<S: O>/32) X Vdd
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ADCHLiR

o BB B AR IR

- RN AAG 5 Fe o8 8B 10 —#EHIlME
- A[IERI N E BN S 25 LR

- B SE RS T DA AR A

_ H ]

1R PICEL i LR B 2 e

N
ADC
*%/MX/‘ 4 Q\f‘r

TN R
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e ADCHF 745

o ADCSEILB 257 7748
- ADCONOFIADCON1

ADCONO
ADCS1 ADCSZlI CHS3 | CHS2 | CHS1 | CHSO |GO/DONE| ADON

V2 JiHe

ADCSX{ | A/ID#EHa R ek 47
00 = Fosc/2, 01 =Fosc/8, 10 = Fosc/32,

11 = FRC (ARG )
CHSXAT | BB B L BT

GO/DONE | 1 = A/D#E# IEZEHET
0 = A/DEH#5E /Y,

ADON | ffBEADCHEHR
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ADCON1

ADFM - VCFG1

(A LI Re
ADFM G R EF N7 AL
1=A%5%, 0=ZF£X5F
VCFG1 NSFEHE
1=k BVref-5| /M BEHEEIE, 0=Vss
VCFGO EZ% &

1=3RBVref+5| ) FMBEEYHE, 0=Vvdd
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o B SERG, ADCHE#4 RN BIHN 4 R 7

788 ADRESHFIADRESL #
o 107 ADCE ¥ 45 R ] LA X 55t B A X 55

ZEXSFF

10p e g5 R
X%

— —
———

100 ¥ #egh R
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0 0 0 0 0 0 Fosc/2

0 0 0 1 0 1 Fosc/8
ANO 0 0 1 0 1 0 Fosc/32
ANL (R
AN2 0 0 1 ! ' B I A

[=]

AN3 0 1 0 0
AN4 vdd

0 1 0 1 AN5
ANS5
ANG 0 1 1 0 ANG
AN7 0 1 1 1 AN7
AN8 1 0 0 0 ANS y
AN9 TIIIT111]
AN10 1 0 0 1 ANS ADRESL
AN11 1 0 1 0 AN10
AN12 1 0 1 1 AN11
AN13

1 1 0 0 AN12 A

1 1 0 1 AN13 &g{%

ADCONO X

N
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I

X
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VCFGO0 =10

ADRESH

ADRESL

CFG1=10
ADCON1

Vss
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o IEFET B HIEER, WIeRE—EHR
FiF T A5 DR <7 FEL A 8

o P 1O ¥ # i) 58 i s 22 117

Rtlyy

o F 7 IbIRARYE 2 LI PO R IE FEIE Z HIADCHY
B
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o ASLIGB IR BGR DL #AE -
- WEADCHLIH

PR AL s SE By

— N TERE e AR R R R A BB T AT

~ fFEH MM ( ADC ) 23|
Ah C PWM #i: FHIECCP )

>

CIK A 5 —>
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ADCSZE MR

R
FeE Timer 2

{

(= ule
]

¥ CCP LB N
PWM TAERER,

{

Ao & JF
J8s1ADC

!

A

{

BT—H
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SEIRMER  (20)

#E—W

KADC {EiK Z]
CCPRI1L

¥

¥ ADCE B4 5 H
ZLED
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B0 74

W vein

C\201 ASP\Lab6-ADC*

- BC EADCLLRE 22X 55 (¥R 3% [7] #1) ADRESH
- KfTad & N Tosc*8

_ JBaIADCHIT

- SERULIILLE IADC, JiE IR

HrsE R

H AR

I

e
e
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o /RSZYG ANFE TR BT TR P AT ADCH R, 12
fi A it 7%

o K ADCH 1 [ 45 FAH 5 NCCPR1LFS B gy
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skkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
)

; Configure ADC, Channel 0, left justified, Tad=8 * Tosc, turn on ADC

s kkkkkkkkkkkkkkkkkkkkkkhkkkhkkkhkhkkkkhkhkkkhkkkhkkhkkhkhkkkhkkkhkkhkkhkkkkkhkkkhkkhkkhkkkkkhkkkkkhkkkkkkx
1

clrf ADCONO - esnure default Channel is set to channel O
bsf ADCONO,ADCS1 : set Tad =8 Tosc

bsf ADCONO,ADON : turn on ADC unit

bsf STATUS,RPO ; go to bankl

moviw OxO0E ; Left Justify and set configuration

movwf ADCON1

; Enable Timer 2 interrupts, Peripheral Interrupts and Global Interrupts

bsf PIE1, TMR2IE

bsf INTCON,GIE

bsf INTCON,PEIE

bcf STATUS,RPO ; return to bank 0

loop

skkkkkkkkkkkkkkkkkkkkkkhkkkhkkhkkkkkkkkkkkhkkhkkhkkkhkkhkkkhkkkhkkhkkhkkkhkkkhkkhkkhkkkkkhkkkhkkhkkhkkkkkkk
1

:add three lines of code to start the ADC conversion and wait for the conversion

; to complete

s kkkkkkkkkkkkkkkkhkkhkkkhkhkkhhhkhhkhkhkhkhkkhkhkhkkhkhkhkhhhhhhhrrhkrrhkhkrhhhhhhhkhhhkkkkkkkhkkhkikiiik
bsf ADCONO0,GO : start A-to-D conversion on channel O
btfsc ADCONO0,GO : Is the conversion done?
goto $-1 ; No: Check again
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. ANEEREFPEASTMR2IFE L, Ge15 M b 1752
79 B ADCHL 2

& AL
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o BITIOBEIFIIMK
- BHAR B ATIE S D ELSCI
o FELTjRE:
- AT AR ESR D
- Al AR IS
o EMTFRP KIEMEI
o FWTA P ERATMA

B ¥
_ RS-2325PCHETH OB
o FTEHTRS-232H iE 38 (1l IK 5 58

o
o

o WERIRGME RNF S R EERM (LIN ) BERGHE
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EUSART & 1558

o HILNS5EUSARTE & %7 f2 2%
- PRFRRERTHE:

. SPBRGHISPBRGH
- RIBIRSIEH|F A2 (TXSTA)
- BPCIRESIE| 728 (RCSTA)
- BRI AERE B A

o RIZFPE T 74+ (TXREG)

. B IE T4 (RCREG)
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CSRC TX9 TXEN I SYNC I SENB | BRGH ‘ TRMT | TX9D

A LIRE
CSRC it PR I B AL

1=F#HA (HAH BRGAREMES)
0 = WK CHAMERBT 8h YR =2 E5)

TX9 N RIEERESL
TXEN 1 = RiEFRE
SYNC EUSARTHES, 1=FPEERX, 0=PHEK
SENB 1 = RIK[F ARG R AL
0 = [F] 5[] B& A5 R 3% 58 ik
BRGH RPN, 1= mE, 0=1L&
TRMT 1= REBILFHFRE (TSR) AF, 0=TSRi

fanmJa AL

TX9D RIEBHE I B8 ONL
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RCSTAZ 175%

SPEN RX9 SREN I CREN IADDENl FERR ‘ OERR RX9D

A LIRE

SPEN AT D fF R

1 =fHEEEATHR O CERX/DTFITX/CK S| BIEE & K =475 051D
0 =2 FHEfTIwH (BREFEEARE)

RX9 1= fFEReOf F Iz, O = 8%l

SREN FPAR — B, 1=1fFRE, 0= TR
CREN % ST ge AL
ADDEN 1 = fFgedhbAr AN RFHEHERSR<O>E 1 RN )
FERR 1= KAEWEE R CGREBE IEADD

OERR 1= KAk HER GEERILMBIER, FIFO {398 A3H)
RX9D e N E e A DA
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R R H| S Ees (BAUDCTL)

ABDOVH RCIDL - SCKP |BRGl6 - WUE | ABDEN
T e
ABDOVF B 3R R g AT (N F 2P0
1 = BahEirER e M 2 H
RCIDL BERRERREA, 1= BRERTR, 0= TEEMN, BIRSRIELEERK
SCKP 5] 20 B P AR AL
SRR 1= BEUREREERIZBIRB7/TX/ICKE|
F2PRER: 1 = ZERBI LA EE
0 = 7ERTBP I T PRV AR T B
BRG16 160 P e 2 HE AR
1 = %EF16/IBRG, 0= i%#8//BRG
WUE MERfFRefr (N TR
ABDEN B R R RN e, 1= 1FhE
EARIRER T, MEM BN, TR
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SYNC BRG16 BRGH BRG/
(TXSTA) (BAUDCTL) (TXSTA) EUSART
BRI
0 0 0 ALz 7% Fosc/[64 (n+1)]
0 0 1 Iz %7% Fosc/[16 (n+1)]
0 il 0 1647/ 72
0 1 1 164L/[F] 20 Fosc/[4 (n+1)]
1 0 X 8AL/[F
1 1 X 1647 /[F) 25

*n = SPBRGH:SPBRG & 738X 1
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_/

TXEN

SIMZA L S TX/DT
i n 51

RIE AL B A7 2
(TSR

B
A5

X SA TR,

FINEIEAL v fas
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_ |2CT™™
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® %ﬁ::
- @z (S)

N

- {1k (P

- NE (A)

- HBEHRB3 (R)

- BREBTMNE (N)
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o HINMHRKWIEHIF A2
1. MSSP R&#FHF2s (SSPSTAT)

I e [iva B AL (PR
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SSPM3 | SSPM2 | SSPM1 | SSPMO | &&=

0 0 0 0 SPIER, M4 = FOSC/4

0 0 0 1 SPIFEH#I, K% = FOSC/16

0 0 1 0 SPIE#I, B$P = FOSC/64

0 0 1 1 SPIEHS, BF4P = TMR2%iH /2

0 1 0 0 SPIME, B4 = SCKEIRI, fHRESSH] I
0 1 0 1 ;F;jlﬁéﬂﬁﬁ, 4 = SCKEI|, #Ei-SSHIMER], SSATAE /0
0 1 1 0 12C S, 7A7HuHE

0 1 1 1 12CBEEL,  10f7Hbdik

1 0 0 0 12CEHR, KH4h = FOSC/ (4 * (SSPADD+1))

1 0 0 1 REE

1 0 1 0 ke

1 0 1 1 12CHE A HI EER NS

1 1 0 0 R

1 1 0 1 R

1 1 1 0 12CMIESN, 7hrHhdk, IRV B SFE IR BT
1 1 1 1 12C MR, 10fzHbsE, FF AVF)E shFE A iy
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3. MSSP #&H|&FfFas2 (SSPCON2)
| | | | — PEN_] |

3 i B A e

© 2006 Microchip Technology Incorporated. All Rights Reserved. 201ASP Slide 140



5R2CHK KT 4

4. MSSPEW/RIEZ M4 (SSPBUF)
o RFEERIZEREYEEMSSPEB LB KIEHE
o ZEMPESENT, SSPSTATHIFESETHIBFE (ZZM8:iH)
MEL
o FERIEEWHIEIAE, AL ESSPBUFFIFAH

#1E, F+HSSPCON®E 72+ B 5 MRl fzWCOL
&1
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VN1

4. AT Vm
° }A$ﬁﬁ'

5R2CHK KT 4

il (SSPADD) :

£, 8 PICES ) A3 HE
5K R REATHE R

o EAI:

AT HHLPCRER PR (PIFH)

Bk =

Fosc

4x (SPADD +1)

*E: FoscBRIRZAME, TAEFESHHT,
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- RRRE
5T B4

(i

N ZfEge T PIEL B f74H

HHFISSPIE £ AKX

DU FEAAR, PIRLEFSRTHISSPIFT

INTCON FHIGIEFPEIEALR, A4 4&r=H4SSPH
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— AbFEE2AS (B2 AN R A AR H KT

— Al H Ik
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N AL

[FSCE6—1F, KCCPiRE
Ry B AR =X

¥

B SCE6—1E, fHfETimerl
FPORTC

¥

A S8 1—FE, KEPORTB
I AOVFAERE F“S37I e AR
INTO bt

¥
|: NOP
¥ N —3R&TAT

L1l
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INTO_ISR CCP ISR
#M“debounce” EEIF
SR TR v
¥-1ET
] WAEG
ke
Rl ush_flag
’321@ P e
HEIF KOET
WREGH
! ;

¥WREG
CCPRI1LAHMN
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ORFF
T AL B

Pk B CCPIREAIEF

T RINTO retfie
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o AL T AN AR SR
(INTO_ISRFICCP_ISR)

o SERARHS P LL T 3567

- W R AR, A ARV ISR B R IR T R B Sk
LR ATH

- WESFRUAF=AINTONICCPLH
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Q=
&
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EE=v ey

NT_VECTOR CODE 0x004 ;interrupt vector location

: Save Wreg, STATUS, and PCLATH during Interrupt Service

call save regs;

btfsc INTCON,INTF ; test for INTO interrupt

goto INTO_ ISR

btfsc PIR1,CCP1IF ; test for CCP Interrupt request

goto  CCP_ISR
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4

LR RTT SR (48)

call save _regs ; Save W, STATUS, and PCLATH

Regional Training Centers

; Enable CCP1 interrupts, INTO, Peripheral Interrupts and Global Interrupts

bsf PIE1,CCPlIE

bsf INTCON,INTE

bsf INTCON,GIE

bsf INTCON,PEIE

bcf STATUS,RPO ; return to bankO
call restore_regs

retfie
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s A AfEFL N S3INaARH L ER

Ze: BUNAEF W T “debounce” %, JHEZE T
GIEu, 713 B 5] Y 7 8 VAT B 160 42 (1 CCP
P IR SRR o P A 280 R HA 75
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m) AR fRT Y BR A

1. fEEEFTHS
1 FHHdebounce

\lL
/1

S
=it
i
~
D
T

o

RS31% =

tE, JFAEGIEE 1IN

2. ¥ € I 23 58 U A IR)

3. FEINTOH AR 55 R v o B8 ST VF A I
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TERIES T FASNKE
_ /O
- R A AN AL B
_ BN (timer0. timer1fitimer2)
- ECCPELHL (Hrth LbE: . W AR HIPWM)
- RS PR e s
« ZZ WK
_ EUSART — S 4735
— i FHMSSPELHL P 12CHISPI
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