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» MPLAB IDE v7.xx (ﬁ‘/ﬁl%ﬂt)
» MPASM , MPLINK , MPLIB

-t E t
ol ;ST
» MPLAB ICD2
» Microchip APP001 Workshop Board (PIC18F452 inside)

m YA () G )
» MPASM User’s Guide with MPLINK and MPLIB (DS33014J)
> MPLAB IDE v6.10 F[17 ffli ™ ][= ]
» PIC18Fxx2 Data Sheet (DS39564A)
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PIC18F MCU iPF'[ ﬁ
PICI8F MCU = F1l4-1c
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MICROCHIP

Control. P I C 1 8 F4 5 2

BhIPY PIC18Fxxx 7« i+ » E1f Silicon Revision C1
32KBytes Flash, 256B EEPROM, 1.5KB RAM
Timer : TimerQ, 1, 2, 3, Watch-Dog Timer

2 CCP modules

12C, SPI1 , USART, PSP

10-bit ADC with 8 Channel

PBOR, PLVD, ICD, Self Programming

40-pin PDIP(44ML, 44PT) with 34 1/O pin

40MHz @ 5V

BrEF T [ PIC18F4520
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MICROCHIP
% PIC18FXxxX (= 75)

2ontrol. 14 S
FTE

rq\

LAY [IRLIRE| PIC18F452 £

B Extended Instruction Sets for C18 Compiler Efficiency

B Support nano-Watt Technology
> ['# 31KHz ~ 8MHz F I =gy RC a8
{5 RC TR
S i
AR IRET | T
Low-Power Watch-Dog Timer
Ultra Low-Power Wake-Up

’d’]?ﬁﬂ;&?“ : Idle, Sleep

YV V.V V V VY

Microchip Technology Taiwan Slide 6 Workshop 400 Oct. 2005



MICROCHIP

Sontrol PIC18FXXXX %P> ezt 1

PIC18F1220, PIC18F1320
: : PIC18F2220, PIC18F2320
18-pin & 28-pin PIC18F2410, PIC18F2420
PIC18F2680, PIC18FXXXX
( ETFpEEr 29 o 1F)

PIC18F4520, PIC18F4320

PIC18F452 PIC18F4431, PIC18F4455

P1C18F4480, PIC18F4525
PIC18F4620, PIC18FxxxXx

(E st 2415 i)

PIC18F6310, PIC18F6680

64_pin & 80_p|n PIC18F6520, PIC18F6585
PIC18F8410, PIC18F8622

PIC18F8722, PIC18FXXXX
(IR 26 {7 )
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MICROCHIP

Control. PIC].SFXXXX - FS USB +CAN

PIC18F2455

PIC18F2550

PIC18F4455

PIC18F4550

PIC18F452
ECAN ECAN
PIC18F2480 PIC18F8585
PIC18F2580 PIC18F8680
PIC18F2585
PIC18F2680 CAN
PIC18F4480 PIC18F248
PIC18F4580 PIC18F258
PIC18F4585 PIC18F448
PIC18F4680 PIC18F458
PIC18F6585
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MICROCHIP

control. PIC18Fxxxx + Motor +L.CD

PIC18F6390
P1C18F6490
PIC18F8390
P1C18F8490

PIC18F452 +

PIC18F1230
PIC18F1330

Motor PIC18F2331
PIC18F2431

Control PIC18F4331
PIC18F4431
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MICROCHIP

Sontrol PIC18FxxJxx J, 7]

B =[S E 2.0V - 3.6V @ 10MIPs

Program | EEPROM Analog Digital

Max. BOR
Memo Data RAM | . o ICD # of
Bytes & Try!lrrpe Memory | Bytes ' Pins|  Packages Speed | IntOSC | PBOR

Words) Bytes ADC Ch | Comp. | Timers'WDT | Serial 'O | gz pLyp | Breakpeints

) | 16,384 Sk : 285P, 2950, | 10x10-bit 2-6ht 18ht | EUSART | o
Ml T s 2655, 290ML | 100 kaps tWor | wecisel | o

32,768 StdF] 285F, 2350, | 10x10-bi 2460t 1861, | EUSART,
FIC8F2510 | g a4 1024 2355, 28ML | 100 ksps WOT | wecep | Y| BOR

16,384 StdFl 13x10-bit 2B hLit {-8kit, | EUSART,
PIZ18F44.40 (8,192) 1024 A0F, 44ML, 44PT 100 keps 1WOT MIEC/SP]

32,768 Sl I 1t 0-bit 2160t 1-8bit, | EUSART,

FICIBF4SI10 | 4 ogi 1024 OF, 44ML, 44FT | 400 kaps WO | 2MC/SP]
NEEES Thefo-bi 3-16hit, 28 it | 2EUSART, [\ ,

Piciresi | %200 2048 84T 106 Ll el BOR PSP

44,152 S HxA0-bi 318bit, 2-8bit, | ZEUSART,

(24,578) 100 ksps {WOT | 2xMECISP|

55,538 Sl FHxd0-bi 360,280, | ZEUGAAT, |
PICIBFESI10 | o 75, 2043 BT | {00 keps sWoT | xizcpl | 20 BOR - PSP

Product CCRECCP | nW {(Other Features

40 2 BOR PSP

40 2 BOR PSP

PIZA8FE55 2048 G4PT 40 2 BOR / PSP

08,304 StdFl 145400-bit 346 hit, 28 kit, | 2EUSART, :
PICIBFERUS | “hg te 226 B4PT $00 keps il i) p BOR PSP

181,072 80FL Txion 31600, 230, | Z:EUSART,
(65,528) ot 84T 100 ksps WOT | zmecisel | 40 | BOR - PSP

o | 32,768 SdFL ! 151 0-bit 4B kit 2-2hit, | 2«EUSART, s
FICA8FEEM0 (16,384} 2042 20PT 100 keps 1WDT SeMIECSR] 40 2 BOR PSF EMA

49,152 ShdFL - 1524 0-bit 216 kit 2-8bit, | 2xEUSART,

o | 65,538 StFL , 154 0-bit 346hit, 280 | 2EUSART, | ,
FicteFeenn | %% 2 80PT 100 bape PR o il | 4| BOR PSF EM&

08,304 StdFL
PICIBFBS15 | ™ (g 122, 30PT 100 keps

PIZA8FETA0

BOR PSP EMA

1551 0-bit 46kt 28 hit, | 2x EUSART,
1-WDT

2% MIFCISP

a | 194,072 StdA ! 154 0-bit S8kt 28kt | 2 EUSART, !
FIGA8FETHO 165, 538 80PT 100 ksps WOT 2% MIECISF 2 BOR PSP EMA
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MICROCHIP

PIC18FXXX

Enhanced PICmicro MCU
SRR 3R 40
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MICROCHIP )

Control.

=M
& 2 ers =
2! £ PV Rl

Xmit/receive

High Voltage IR Telecom

. Precision I/O’s Communications DTME
Digital Pot Voltage Codec

Reference

Motors
Relays
Print-heads

Power
Sensors |mmmd  Amplifiers i A/D Drivers

Bower Microcontrollers
Power [ Management
Serial NV - Regulators
Memory - Supervisory

VF
Drivers

Transceivers Bus Digital Encryption

- RS232/485 Communicatio Peripherals (Keeloq)

- CAN bus - CAN bus PWM Speech

- USB - USB Real Time Clock |l Co-Processing

LED

Drivers
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MICROCHIP

Control. ! lb ‘% fJ. 2 _*,i m }%@Iﬁ, g r;

ﬁnm}f”srf El‘l'rl:'_,—;, ‘J*
FRE AR EIF&TI R R (SRR
£ WFJF AR J%é‘i—f_pii | V& J,—,}*Ftlglﬁ ng B ARFT |
B BYIV I RV
> i g
> SRR OT R CR R
> BHEET E
> AR
mE SR gL RS A “Cost Down”
R
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MICROCHIP

eontol P|C18 ,% 5] MCU #h3i & 454

B PICL13FxxxX
> %ﬁﬁ%ﬁ@?ﬁ-ﬁ (77{EE % }‘Ia—ﬁ)
> El&Elfﬁ,ﬁ_&?““—%???ﬁ[ﬁ[F%”I'PEL?%EIU%\L_@LFJ‘:—JJ
* Program Memory : Up to 2M Bytes
e Data Memory : Up to 4K

> PR R R S
> FfH Access Bank 59‘:[‘@,&\
> [ PLL 4 (h3f8 - #] 10Mhz BEH Z] 10 MIPs o735
Fj (100 ns Fyfe-4) i [ el )
| 87 8 PUIRIFRIFIH
2 (A 10 Bits py A/D BB 2 ICD PREATIRS
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M LYW ¢
Exg PICL8F 4t t15% i

B FLASH Program Memory
> TRTRHZCSREED FLASH 91 > CPU [i'F 125 SegR7p=t
> 10ﬁ TREVEE :"Ff

B ICD Capability
> L ICD RV
> iSRS - PICLBFA52 AR RS 3 75 ( 32KB AHFY)
> &j[ CPU ?Bpfy“f'r— fid ICE Chip

B EEPROM
> PICL8FXX2 ¥ ||| 256 Bytes i EEPROM

> 100 ﬁﬁ'ﬁfj%ﬁz 2

::um
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N enE PICMicro % #1¢ &
PIC & #* Harvard Architecture
Von Neumann (= $&MCU) B R RE R T TV ST

—_— AT TRRIEE E s I R
// Program B MCU pufip (B3R FS@fEYE =
H/ I'l's Data
8-Bits "= Memory
Harvard (PIC Micro)
/— [ IE[FI _'A]x '[:—fEéf‘f F'—:_j[\ HV%E_.“ Fﬂ[—%l
/ / —
— — H J;ETJJD%%I«‘E’};E[E@#;F“
- — W B MCUR S Tl P fURE = R
; P bata TR I‘E*L‘ﬁﬂ (8 Bit ifiv Data
Progra$2/14/16-8its Memory Memory , 12/14/16 Bit FzHY Program
Memory Memory)
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MICROCHIP MICrO

Control.

m,,
Pipelining (B B A3\ D 4? 3 17)

m ﬁ:\j’_kjﬁl—f '5}|gu MCU | JF;‘ ?F"“'&J FNHIVESH n‘?ﬁf"ﬁﬁéﬁﬁ AU - ﬁai;c'F‘,_,&J fﬁj
1) fEE - e

PICmicro 0] Harvard 1’%7[‘%_' ffl E'Jﬁf}[ U (Pipeline) pusgr fEfgi=4

Pipeline ?i,,%jf’F', '&J AVFRIVEEES [P E=

Fr A EER R i [kaEd

?fa_i?‘ S pE] Fﬁ?’[ 47 (71U GOTO, CALL 75 Write to PC) E'[J——jr*F;l?x '[afjc*F',

ol

4—.

TcyO Tceyl Tcy2 Tcy3 Tcy4d
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M = v/
et PICmicro® MCU &3¢
£ dp £ B R %A 3¢ (Long Word Instruction )

m PICmicro #F, 4 ‘F‘[T £, 12, 14 or 16-bits » & E— ([
m Instruction Word

m PICmicro pvers|fEfZRData Bus)gb’t L L 8 bits

m Harvard architecture: it i fi i JE"EP S HE S Y

m 7T PIC18FxxX = [’TE 2K x 16 Words HAA S “ FJ
o p FRYHY "E%&ﬁlg T El FUE EJ4K =l %;,IEJI\/ICU
B RN TEP'ILEIEUMCUF”&L%' ALt
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SHdrs PICmicro® MCU &% #

£ dp 4 B R D%ES 5
( Long Word Instruction)

\\‘\\\\\

0000 1110 Kk KkKkKk

\\\ |

1000 0110

KkkkkkkKk
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MICROCHIP
Control.

PORTA

Table Pointer <2>

Inc/dec logic

PCLATU [ PCLATH

Program Counter

Program Memory

& 16 31 Level Stack

Program Bus

}

Data RAM

Address<12>
mmd BSR Wl FSRO
FSR1

 / FSR2

TABLELATCH

X
X

Precision
Voltage
Reference

X
Y

Microchip Technology Taiwan

Timing Generation

i
ll Register
Power-up
Timer
Oscillator
Start-up
Timer

Power-on
Reset

Timer
Brown-out
Reset

In-circuit
Debugger

Slide 20

Workshop 400

Data Bus ' '

8x8
Multiply

Cairop | wrec VS

-

ALU<8>

|
11

MSSP

Instruction
Decode

)

and
Control

USART

I

PORTB

I

PORTC

I

PORTD

I

PORTE

I

TIMER

)

CCP

)

Oct. 2005
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et PICmicro® PIC18 k 7| e3 4
51 * Register File s 4

Data
Memory

m SFR’'s i*%" Bank 15 &+
) el
(e S8 Bank
Bank 4

- Long WOI’d Elfjgfﬁ—ﬁ%ﬁ

m MOVFF src, dest

WREG Register

BT g
Special Function - é‘ = %E'-}y Fé‘
Registers (SFR) ’I;" Reglster files FI =

16-bit Instruction Format Example: ?Zﬂfﬁ‘

Op code <8> g Direct data addr <8>
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Vemim PICmicro® PIC18 & 7| % 4

Data Memory

Data Memory Map

B %16 banks piv Data Memory ’ oor, PV SVE 000h

g 07Fh
& {l# Bank F'1 256 Bytes it =cn GPR (Bank0) | 980N
00h 100h
( Max. 4K Bytes ) GPR (Bank 1)
) ] ] == 1FFh
B  Special Function Registers 00h spr @Bank2) | 200"
el FFh 2FFh
SFRs) #:4#5+ Bank 15 00h
( ) #E‘i GPR (Bank 3) 300
a TEI EIJ BSR<3:0> _‘1\ é{%’ﬁfg{ﬁﬁ AL 3FFh Access Bank
. 4 00h
BANK Ff‘/ El E'J BANKSEL _‘F Access RAM 7Fh
o N Bank 80h
=8I BANK puZ & 41011 FAL
| MOVFF -TPI;I |JF| E}L{[—_f - JEL:\' 4
; . 00h COOh
BANK HJ =K IE%TZ words e GPR (Bank 12) —
NS 2 "y 00h
F BEF‘[ IJ—‘ FEIJ*% o GPR (Bank 13) Egg:
’ ne s FF
W ffi¥[Access Bank FURTT S 00h GPRorSFR | EOOh
& Fifit-Bank pu="J8a Frh | (Bank 14) EFFh
lie H= i 00h _GPR or SFR | FOON
e IS Fson
FFFh
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Zontrol. P I lecro® P I C18 ,:‘i 'J 7 Zlb"g *#‘

MICROCHIP

B EARE 2M Bytes (21 bits) CALE, ROALL, REIUR

FNAR = Tk ]

B Reset Vector k" ik ~0x0000

W AR TR B Y R

¥ 0008h

k= 0018h

B 31 N O

Microchip Technology Taiwan

Sgiat

Program Memory

PC<20:0>

RETFIE, RETLW
Stack Level 1

Stack Level 31

Reset Vector

High Priority Interrupt Vector [0]}s]g]

Low Priority Interrupt Vector [ONEs]g

On-Chip

Programming

Slide 23 Workshop 400

000h
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Ve PICMicro® PIC18 % 7| % 4

Interrupt Overview

B TP T AT
> BTHTE fﬁja‘%ﬁ“& |Fl1#r CPU puF=
> “Ejﬂf 1/O pigh faﬂjﬁ’fﬁﬁ‘}ﬂl'ﬁ'ﬁf‘fﬁ (PORTB)

B 5 r,JmFIl'ﬁ'rp I EEE‘*—E&“'“‘J ﬁq/fﬁ@i@ ( Hi/Low Priority)

> INTO S5z Kby AR T 18

! B S MR R R O B

Bl EhlEE e es

5 (il gl e | FURR POl 8AEAR > P IR Y 2

*‘\?‘f‘l SYRNEIETR T [ i FRih SLEEP S;{RF2pY PICmicro

Pl 1B S 3l cycle

S it e
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Wil PICmicro® PIC18 ,x 7 er2E 1
Interrupt Logic (High Priority Level)

——
Interrupt to CPU

Vector to location
0008h

(High Priority
Interrupt

Vector Address)
h-.-»
High Priority Interrupt Generation

High Priority Interrupt initialized
(Disable low priority interrupts)

TMROIF
TMROIE 3
TMROIP
RBIF
RBIF 3
RBIF
INTOIF
INTOIE :.
INT1IF
INT1IP
INT2IF
INT2IP
Peripheral Interrupt Enabled bit

Peripheral Interrupt Flag bit
Peripheral Interrupt Priority bit

GIEH/GIE

d’?

'Ll d

IPEN

L LY N N

Additional Peripheral Interrupts :

To (c)
GIEL/PEIE

IPEV\?-
From (a)

From (b)
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MicROCHE PICmicro® PIC18 % 7| 73 41

Interrupt Logic (Low Priority Level)

To (a) Wake-up
(if in SLEEP mode)
Peripheral Interrupt Enabled bit 4
Peripheral Interrupt Flag bit
Peripheral Interrupt Priority bit

Interrupt to CPU
Vector to
Location 0018h
From (c) (Low Priority
Interrupt

To (b) Vector Address)

B

GIEH/GIE

0"0‘
A

'd
r'd
Poo0

Additional Peripheral Interrupts :

TMROIF
TMROIE

TMROIP
RBIF

RBIF

RBIF
INTOIF

INTOIE

INT1IF
INT1IE
INT1IP
INT2IF
INT2IE
INT2IP

e
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————————————————————————————————————
Vemiw PICmicro® PIC18 & 7| eh%k 4
Clocking Scheme

O W‘F} ) RIS CPU AfisRpy 1/4
BT CPU (= 40 Mhz [ - E3F .&Jrﬁjﬁﬁtﬁ 100 ns

Q1 Q2 Q3 oY Q1 oF. ok Q4
OsCi NS/ vt VS S S S S
QL "\ S\
Q. \ "\
Q3 "\ I\
Q4 \ "\ ) o
0OSC2 \ / \ /

1 instruction cycle
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MICROCHIP
Control.

N

MICROCHIP

PIC18FXXX
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MICROCHIP

Zontrol. 1 8 FXXXX ""'{b}- *3_"‘:" ;\:

1 Sl

e

i[:'%?-_i,- B
S1E 2 21 o [ gk —0
El. :% R K

X2 L[+ —»
ﬁ S e g =t
~ S L"--. -
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M : v s
= PICMicro® PIC18 eS| [ENEAY =

o Sk

1 8-bit |EIJIFI B (literal value)?ﬂww TR T hﬁ[—ﬁ !

({1 [% literal instructions , {74!
> movlw, addlw, retlw, etc.

16-bit Instruction for Literal Instructions

OP CODE Lk k ik kik ki K|k
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e ————
Mcroe®  PICmicro® PIC18 % 7| é7%8 4

Data Memory: ® # % 4t (Banked)

B Data Memory s+ & 3% 47 12 Bits (4K Bytes )
W 8-bit fUiF U R I E]
m ,'L&F,:Jf\jﬁfj 4-bits ['1 BSR<0..3> &1

BSR Register 16-bit Instruction

0P CODE f | 1| f

4-bits from
BSR
Register

BSR<3:0> frf ff

Effective 12-bit Register Address
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Vi P1CMICro® PIC18 i 51 e3¢
Data Memory : & 4% % 4t ( Non Banked)

B MOVFF src, dest (?"Pﬁ?ﬁ%ﬁﬁ?ﬁﬁfjmmgﬁ)
» 2 VWord i £, Ed&dp €= B 4K ehizyt

* /& =&t (Source)

B =4t (Destination)
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Vi PICmicro® PIC18 & 7 e #

Data Memory: & 3 % 4t (Indirect addressmg)

B = i 12-bit PUEORTE T

> FSRO, FSR1, FSR2
B FSRn (File Select Register) F'@PJ?‘{F" e d ] F%‘EZ

> Pre-Incremented : (PREINCX) “#pi— E|i% JVE [H”’Fk’

> Post-Incremented : (POSTINCx) &3Vt FSRn & SN FL sl FSRn 11

> Post-Decremented : (POSTDECKX) & 2V5 FSRn F’ﬁt“, F'» &}[—] FSRn ¥ 1

> Offset by WREG value (signed) : (PLUAWX) FSRn -7 » '] f@[”ﬂ
AR | 2 Frfakd

> [ 7@ : (INDFx)
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———————————————————————————————————————
M RO PICmicro® PIC18 /& 7| %
Data Memory: & & 2 _k+ (Indirect Addressing)

m 6] 4 d ak 0X000 to OXSFF énF i p %
m [UHE LR 7 FSRN
o EJ*I‘gh, INDFn ’F&Fh,’?‘/{a“_rﬂ% (operand) » HIfE Rl EAVRE 4 SRLEN
FSRnrqﬁﬂagma@ﬁP
= %7} 8051 iy @RO * @R1 EHHZ » [HITffERIk=

mov Iw 0Ox05 , Value to compare

Ifsr 1,0x000 ; Clear address from O
LOOP clrf POSTINC1 ; Clear, 1ncrement FSR1

cpfsgt FSR1H , FSR1IH > 5 ? ( 0x600 )

goto LOOP ; NO, loop

- YES, next i1nstruction
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MICROCHIP

Control PICmicro® PIC18 #3j[[H5Hts
PC FufEIEEaH [k ’
B PICIS ji7|ehfes*#® % 21 Bits » &2 12 8 Bit

Data Bus E %ﬁ“ i #c » gl 248 ( Latch Buffer )%
’fﬁj\ﬁlﬁﬁ,’l’ MR g e e 0T

NS mj_'rh;g 38> & » PCLATU 4= PCLATH
B SRR Eg» PCLy 3t = R g b
21-bit p & #A4- X B » Program Counter

Microchip Technology Taiwan Slide 35 Workshop 400 Oct. 2005



_—
e PIC18 k 7] MCU 45 £ %

Instruction Set Overview

® 77 ﬂﬁ'ﬁ?-ﬁ
» 73 {7l Single Word ?F"&J
> 4 {5 two-word ?F’,—‘?J : MOVFF > LFSR, CALL » GOTO

® 55% ElfJaf‘F’,—.&J F,\'ﬁ single cycle J[|f' 5
» 4 {[5 two word Elfvij, ﬁ Y 2 TF*J A
> 10 ([ branches > calls 7 [ﬂ&lﬁ%iﬁd%"a'b FI5 70 r,J H
> 8 {3 Table e ) 2 2 3
> 3 [|# return EK‘J#F[ ﬁ %J:’%ﬁ"a‘& 2 fri,J’EfEJ
> 10 [0y SKIP ;rF[ i I*}V‘Wﬁ%ﬁ’a"" 1o0r2 f'J H
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MIC:;?,SE-:IIIP PIC18 % x5 MCU #F] 3 E‘

Instruction Set Overview
'S Ift—"‘ ﬁl[EIFJE[Eﬂ%%;E JEFF[ -

€ Data memory ¥f Data memory [V £ 1 %
€ Data memory X} Program memory HYzETVEY B

¢ Single cycle iy 8 x 8 J{IFEF=1% 45 (100 ns)

& KT R
& Hi- Ho= Al [ bit set > clear fY toggle (=
& RS R T O B ( ﬁﬂ?ﬁ /0 Port)

Microchip Technology Taiwan Slide 37 Workshop 400 Oct. 2005



——————————————————————————————————
o PIC18-%%]] MCU #,55 £
Summary (16-bit cEre

Byte-Oriented Operations Byte -Oriented Operations

Multiple WREG with f
Negate f (1's complement)
Rotate left f through carry
Rotate left f, no carry
Rotate right f through carry
Rotate right f, no carry
Set f

a Subtract f from WREG
with borrow

Subtract WREG from f
Subtract WREG from f
with borrow

Swap nibbles of f

Test f, skip if zero
Exclusive OR WREG and f

Add WREG and f MULWF
Add WREG and f NEGF
AND WREG and f RLCF
Clear f RLNCF ’

ADDWE I
f
f
Complement f RRCF I
f
f

ADDWFC
ANDWF
CLRF
COMF
CPFSEQ
CPFSGT
CPFSLT
DECF
DECFSZ
DCFSNZ
INCF
INCFSZ
INFSNZ
IORWF
MOVF
MOVFF

SPRND oD

SOOI O b

jab)

Compare f with WREG, skip = RRNCF
Compare f with WREG, skip > SETF
Compare f with WREG, skip < SUBFWB
Decrement f

Decrement f, skip if zero
Decrement f, skip if not zero
Increment f

Increment f, skip if zero SWAPF
Increment f, skip if not zero TSTFSZ
Inclusive OR WREG and f XORWF
Move f

Move fs (source) to fd

(destination)

Move WREG to f

Q_QJ Q.E).Q.Q.QJQJ

SUBWF
SUBWFB

D O

—h —h
O O

S o000 oo o
QD

—h —h —h
oo
QD

f, d
f, d
f, d
f, a
f, d
f, a
f, a
f,a
f, d,
f, d
f, d
f, d
f, d
f, d
f, d
f,d
f

w -
—_ -

MOVWF

52
jab)
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PIC18:%%] MCU

MICROCHIP
Control.

Summary (16-bit c

Bit -Oriented Operations

?E;—?é%

re

Literal Operations

BCF
BSF
BTG
BTFSC
BTFSS

Bit clear f

Bit set f

Bit toggle f

Bit test f, skip if clear
Bit test f, skip if set

Data Memory <--> Program Memory

Operations

TBLRD*
TBLRD*+
TBLRD*-
TBLRD+*
TBLWT*
TBLWT*+
TBLWT*-
TBLWT+*

Table Read

Table Read with post-inc.
Table Read with post-dec.
Table Read with pre-inc.
Table Write

Table Write with post-inc.
Table Write with post-dec.
Table Write with pre-inc.

Microchip Technology Taiwan Slide 39

Add literal with WREG
AND literal with WREG
Inclusive OR literal with
WREG

Move literal to FSRn

Move literal to BSR

Move literal to WREG
Multiply literal to WREG
Return, place literal in WREG
Subtract WREG from literal
Exclusive OR literal with
WREG
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PIC18+%] MCU 5 &
Summary (16-bit cEre

Control Operations

MICROCHIP
Control.

Control Operations

BC
BN
BNC
BNN

BNOV

BNZ
BOV
BRA

BZ

CALL
CLRWDT

n
n
n
n

Microchip Technology Taiwan

Branch if Carry (n is 8-bit)
Branch if Negative (n is 8-bit)
Branch if No Carry (n is 8-bit)
Branch if Not Negative

(n is 8-bit)

Branch if No Overflow

(n is 8-bit)

Branch if Not Zero (n is 8-bit)
Branch if Overflow (n is 8-bit)
Branch (n is 11-bit)

Branch if Zero (n is 8-bit)
Call subroutine (n is 20-bit)
Clear Watchdog Timer

Slide 40

DAW
GOTO
NOP
POP
PUSH
RCALL
RESET
RETFIE
RETLW
RETURN
SLEEP

Workshop 400

Decimal Adjust WREG

Go to address (n is 20-hit)

No Operation

Pop top of return stack (TOS)
Push top of return stack (TOS)
Relative call (n is 11-bit)
Software device reset

Return from interrupt enable
Return, place literal in WREG
Return from subroutine

Go into standby mode

Oct. 2005
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o PIC18-%5j]] MCU #£i4 fL;i—s
Byte-Oriented Operatlo

Byte-Oriented

Operations
ADDWF
ADDWFC
ANDWF
CLRF
COMF
CPFSEQ
CPFSGT
CPFSLT
DECF
DECFSZ
DCFSNZ
INCF
INCFSZ
INFSNZ
IORWF
MOVF
MOVFF
MOVWF

% a=0 B BSR=0x0 (f <= 0x07f) & BSR=0xf (f >= 0xf80)

0P CODE__ .l la | f | fLFLrLfifIffL

di = Destination Bit J
d = 0 EE i S W
dzlﬁﬁH%£W?F

a = Access Bit

a=1‘§5’ﬁ?El‘J{*+1Ff'IBSR f = 8-hit HYZIT7 38 ht i
‘;":aff_'g_bitlgurl._,%gd‘ E EI—J‘%EI ﬁ_

0000000092000
oo o ®

- m - - - - - - - - - - - - - - - -
QJ -
—
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et PICLE 7 !‘/l] MCU 3711 =
Byte-Oriented Operations (Cont.)

Byte-Oriented
Operations

MULWF
NEGF
RLCF
RLNCF
RRCF
RRNCF
SETF
SUBFWB

% a=0 B BSR=0x0 (f <= 0x07f) & BSR=0xf (f >= 0xf80)

0P CODE__ il la | f | fLFLTLfifIf T

di = Destination Bit J
d = 0 EE i S W
dzlﬁﬁH%£W?F

a = Access Bit

SUBWEF
SUBWFB
SWAPF
TSTFSZ
XORWEF

—h —h —h —h —h —h —h —h —h —h —h —h —h
O 9 00 00 VOO O O D D

a = 1 grpun i+l BSREZS
8-bhzﬁﬁ?7f¥%§@?hfﬁgﬁ9

f.= Brloit AV G-
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MicRockr> PIC18-%5[ MCU #541 &
Bit-Oriented OperatlonE (cont.)

% a=0 B BSR=0x0 (f <= 0x07f) & BSR=0xf (f >= 0xf80)

OPCODE gbibibra f f f . f i fiflf|f

Bit-Oriented
Operations
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MicRocHP PIC18-=%[] MCU 4 &%
Literal Operations(= 2 !F V%E”':)

Literal
Operations
11101110 40,0, f | kik|k k&

ADDLW
IORLW ' f= 2-bit FSR [l it

ANDLW
LFSR
11110000

MOVLB
MOVLW

MULLW
RETLW ‘k '[T4p FSRn v 12-bit T ]l —

SUBLW
XORLW

OP CODE_____k  kkik ki kik|k/
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I ——————————————
MICROCHIP P|C18_|— /” MCU :J[-Pl -

==
Zontrol. J '71\

Operations
BC
BN
BNC
BNN
BNOV
BNZ
BOV
BRA
BZ
CALL
GOTO
RCALL
RETFIE

Control Operations

OPCODE s nininininininin
S
OPCODE_nininininininininininin#
| I

s = 1-bit Z R0 A (FiE ] fast
Savel/Restore Fozfife

‘ k = 20-bit St4EEVEE A[[E AC=0 —— BEleEaZIo b

OP CODE In{n ninininininininin}
RETLW | k= 1a-bit G o ————J
RETURN
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MICROCHIP P|C18_|— /“ MCU fr[_k[ |

Control.

|

Control Operations (cont.)

Control
Operations OP CODE
Eibii;)A/[)1- - ?ﬁ;ﬁgfi?\ WALEE I iilgzl__uql
NOP [98-hit ERH]
POP
PUSH
RESET
il OP CODE

s = 1- bit , - fg_‘l\fﬁl“] l

Fast Save/Restore ﬂjﬁjﬁb
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T

| ———————
MICROCHIP P|C18_|— /“ MCU ﬁ |

Control. J7l\
Data Memory <> Program Memory

Table Pointer
Operations

TBLRD*

TBLRD*+
TBLRD*- TBLRD* or TBLWT*

OP CODE

TBLRD+*
TBLWT*
TBLWT*+
TBLWT*-
TBLWT+*
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®

MICROCHIP pl! ! ‘gpg g g !\: 53‘! I;TJ;”I! 17!

Control.
BSR<3:0>

= 0000b Bank 0
= 0001b

Bank 1
= 0010b Bank 2
=0011b

Bank 3
= nnnnb

Bank n
= 1100b Bank 12
=1101b Bank 13
=120 Bank 14
= i Bank 15

Microchip Technology Taiwan

FFh
00h

FFh
00h

FFh
00h

FFh

00h
FFh

00h

FFh
00h

FFh
00h

FFh
00h

FFh

Access BANK

GPR
GPR

GPR

GPR

GPR or SFR
GPR or SFR

Slide 48

000h
07Fh
080h
OFFh

100h

1FFh
200h

2FFh
300h

3FFh

CO0O0h

CFFh
DOOh

DFFh
EOOh

EFFh
FOOh
F7Fh
F80h
FFFh

Eipj F{ \»\ J{;;;i;;

Movf FREG,W,0(1)

AR o i
R PP T‘@q@ﬁ

Virtual RA bank‘}wvﬁ
Access BankHH i1 i Bank O

EJE{PJ ﬂg{m{%zh°'ﬁ9 Ty
f{uﬂr FEVF=R B (SFRs)
STl (from Eank 15)
Access Bank
00h
Access RAM  7rh
80h
Access SFR  Frn

Access RAM == Access SFR

FVEER T 7 [FIFAET
[

’g; Hlm m“ﬁa =1,

és P;“'$ el & f [q‘ lJrfﬁ}
B 1o gt
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MICROCHIP

ool PIC18FXXX e 38 38 £

AR IR R
> 3 TP, & | PO
m P E E#aRpY Table Read/Write Tifs
> I'| Byte 3484 (= i
> SR R
B REIAVE 4 & Y IR

> F9 MOVFF » BRA » )W IE[$5%5) 574
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Vi PIC1I8FXXX v 3 ¢330 {3
7 4p #+( Data Pointer )

W E = R YRR
» FSRO, FSR1, FSR2
> dpi% 5 12 Bits, ¥ T 4K ehF R R
> fatks S B F BES (4): FSROL , FSROH)

m BRI (T SR )
» INDFn  : E & (Fdpifsrdpihp 3
> POSTINCn : #k fedgihordp b F 18 Mg thte -
> POSTDECn : ¥ fedpifordg M 7 18 #dp ¥iF -
> PREINCn : #dpiftde- {2 £ $Hdpifoidp ok iF
> PLUSWn  : # WREG =hp % it5 Offset &2 FSRn Ap+4c s
MESEZHER G RE
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MICROCHIP
Control.

N

MICROCHIP

PIC18FXXX

/O /i o aiE %
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e
MICROCHIP

oot PIC18 % 7 e7% ¥ : 1/0 Ports

FIGURE 9-4: BLOCK DIAGRAM OF

RB7:RB4 PINS B @?] )N /@?] L7 I:’a - i MCU &=
O M A A ehl F
B PICI8 43| I/0 %7 - B

* % [/0 Port %3 = B>
e IR AR
> PORTX

» LATX
» TRISX
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MICROCHIP P

Control. PIC]_8 S0 ;’" % 3§ I/O Ports

B 37 68 fﬁﬁ-iﬁﬁa‘?}%/ﬁa‘?} 1 3z%r (PIC18F8720)
FUHREYFE 3 VR TS RN - gy
B Yl 3 25mAmr§ %% % i~ (sink & source)

> ¥ _e_:fq—.?ﬁvi‘n LEDs % 4= T il R v f §
B - BV ERREAEL YN F- B s R
B 5 - J&%risl 3 T h#a

> AR EH ;ﬁs?])\ E“ﬁa?lﬂ%"

FHREY (72 &27 read-modify-writes & it)

> H O TR RS

B 5 - &% b2 ESD % - &8
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MICROCHIP
Zontrol. P I C]. 8 ,,,:‘5 ;

W ORET Bi4t iy

IR RO ST
= IEER 4 B ST BRTHF
- 4 X 4 ehaprdgdi o

B RBO - RBY é&{ﬁiﬂjﬁﬂﬁg’?}ﬂi ’
RAO - RA3 ##|sc#kgh % en— &
Bt Rixg o

B =5 bmS Z-R—- B- kT B
L3 o0mS ZA- % o

B AR &BoTr B RS
RAO~RA3 I—“aﬁs?J%F&?F}@; a- BT B
100uS ™M FFpadEi o

B RB0 - RB3 "J:"l pins * RB4 -
RB7 %4> pins ( M & pull-
upE e )

EIE:

£ A PR ol

I/0 Ports

N

PIC18FXXX

Current Sink

J__
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MiCROCHIP PIC18 ,x3e% i 1/0 Ports
PORTB &n3F7x# 5t . Interrupt on Change

™ PORTB [y RB4 2 RBT i’ PA1% (I ettt e
Yok & p[19T > MLEFEPICmicro

Port Read

Data Bus
Internal

/O Pin AUl

, Wake-up

Port Read
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MICROCHIP
Control.

PORTB FUHi -1

PICI8 s 5|er% if

[/0 Ports

. Interrupt on Change

Microchip Technology Taiwan

Slide 56

RB4 - RBT ['[£] pull-up Fii » &
L
RBO-RB3 £yl il [ril Ry e

Seaile

F“f
£ PORTB fi— ~* RV | Figk
RB4-RB7 1At 203 7
lfﬁ

Hi {2~ $EH I RB4-RBT
FTE |= i puEsAE i & g
1 FEMCU

SR 7 IR TV
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MICROCHIP N
2ontrol. ®

N

MICROCHIP

)7%1 /‘ ﬁw

APP001 % # it | k4%
MPLAB IDE v7.xx
MPLAB ICE2000
MPLAB ICD2
MPASM & MPLINK
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MICROCHIP =
Control. RS-232 A P P OO 1 —E % ICD2

A/D VR Connecter

J6
(RS-232)

J2
(32768Hz)

2]
-
-
=
-

-

-

-
-

-

-

-

-

-

LCD

L -
4 @l%‘* PORTD LED 2 X 16 LCD Module
Microchip Technology Taiwan Slide 58

J9

Button
(LED)
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MICROCHIP

Control. APPOOl ? %‘t;}j" ;;

EW?[' PIC18F452 Jﬁf"ﬁli%’:ﬁff [0 B [ e A E R ER [ =
40 Pin pN PIC16FxxX== PIC18Fxxx ’}ﬁl]r’z‘;ﬁl?}’
1= MPLAB-ICD2 15
AR POt s T
> LCD Module , ##55E! > 1°C EEPROM > I2CIEVE %3V
> SPI > RS-232 , RS-485, CAN Controller
> AD i, PWM = 1/O ﬂ"ﬁjﬂ
B WORKSHOP 400 ffi* [pv= flexf!
> PORTD #|I'J##l 8 {E R fv LED
> RAO : ffl E'Jﬁf‘%’“ﬁVﬁ‘f‘@%ﬂg Fu—jvﬁn‘ [# (ANO)
» RA4&RBO: @E'Jﬁé‘ﬁ%ﬂﬁu (SW3 & SW2)
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MiCROCHP MPLAB-IDE # 5t 1 &

(V7.XX)
R @Ellf-‘%&ﬁ!%éﬁi‘ﬁﬁ'/fﬂ B RS S
EA;P‘IEEEEIET' | > MPLAB-ICE 4000
B R [EIRE e izt (Pro;ect) > MPLAB-ICE 2000
2l ,"ﬁwﬁiﬂﬂiﬂéﬁ . fZdE > MPLAB-ICD2
ol i e o
m S B AEHFUESRT 2
m gFEA—x ﬁ:ﬁ_ﬂjF“ » PRO MATE - Il
v ﬁ, e > PICSTART Plus
# PUEE 7 ({5 > MPLAB-ICD2
B I MPASI\/I MPLINK > PICKIT 1
B JF Ccompiler > PICKIT 2
B 3 VDI
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MICROCHIP

Sontrol MPLAB - ICE2000
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MICROCHIP

Sontrol MPLAB - ICE2000

B JEHTE PICmicro® MCU £3j[[Huisiis-
RES R
> Up to 25/33 MHz ( PIC18FXXX )
> K38 40 Mhz '] FpAS 7%
S RO
> WB[&= 25V
B == PC ffi¥| Parallel printer port fvp! [
B Software programmable clock (7= MPLAB-IDE [ I’ El
B L )
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MICROCHIP

Sontrol MPLAB - ICE2000

m L 2RV Trace f )
> R @1’%{?&_‘,’#@‘ internal registers/RAM
» p'I'] Trace internal registers/RAM
> 32K * 128 bits Trace Buffer I'] & Logic analyzer

> ?Eléaﬁ%#n |":¢|§ETF§'2EIUE%']‘FE?J7F§!FE' ( Time Stamp )

B Four level conditional break/trace/trigger
B AR R i e e e

(Time between intervals)
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A

MICROCHIP

IiControl MPLAB ICD 2

> = PC Y8 USB RS
- 232

> T # PICI16F & /[JE'"‘ ICDI%MEEF
:‘jJF iy MCU

> L8| PICISF - PIC24F
dsPIC30F * dsPIC33F 3l

> FRERERUEGE S
gff s BT i g

S
> 32K Bytes (PIC18F452) puAE=Y
A 3 T ok
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MICROCHIP N

Lo &»

ontrol MPLAB IDE & §2 £ 2
A RUK & MPLAB v7. xx MPLAB vb. xx
MPLAB-ICE4000 Yes No
MPLAB-ICE2000 Yes Yes
PICMASTER No Yes
[CEPIC No Yes
MPLAB-1CD No Yes
MPLAB-1CD2 Yes Yes
PROMATE Yes Yes
PROMATE-I1 Yes S
PICSTART Plus V=S Yes
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MICROCHIP
Control.

MPLAB™ v7.xx
BEArEERE

- RUEMRRAES - SSERY
i e Al

MPLAB-SIM
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MICROCHIP

Control. M P A S M lf'j’? ¥

> i A
> = #'?ﬁflg' r@ R iﬁ? @Eﬂz[f} b ‘[1[—‘
>ﬁ%ﬁﬁ?E%WﬁWHaﬁﬂW$%W5

£,501 N S e
B Za lEﬁFIF" 751%‘
> RS - SRR M

> [RTRREETE I~ AR S O A MPLINKS $RE

> }H%’\” F",E‘ﬁr BRI T LA HHY OBJ 1R

> OBJ ﬁimm MPLINK = FHRE 4R % 2 HEX
;Fﬁ:&p ESITE
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e
MICROCHIP

MPLINK a7 i
B (}/shLMPLINK?

- MPUNKi‘_yﬁfi'F’]Eﬁ”,ﬂlﬁ”*‘(Assembler)ﬁ‘/ C- Compiler
Fir: Y obj AT Jxéﬁ" PR ST R I -
~ [ S Y hex

B MPLINK FJ: f"ifiﬁ-f’ﬁg?

VPR iR =0 (CODE) ®%YE| (RAM)
LT i‘#w—ﬁ%, (HEX)

VEREM T I PR A MPLAB C18

L COD #iI') /A= 154

RAHF R BB

A erE B (Library)
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ot MPASM & MPLINK
A A

——a

@ Hi- r’liIF[nf'F’\fﬁF } (.ASM FILE — .HEX FILE)

Code.asm
Code.hex
ER—E—a

@ ZRUpA ffﬁé # (.\ASM FILE — .OBJ —.HEX FILE)

Main.asm MPASM; Main.O ? @
4

Sub.asm MPASM; Sub.O MPLINK Main.hex

More.asm MPASM
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MICROCHIP
Control.

N

MICROCHIP

& % MPLAB IDE
V(. XX
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MICROCHIP

ZSontrol. _&‘-_—.fa fé H MPLAB IDE V7XX

W R B -
> MPLAB Vb. 10 F[Rif |EIF' =
e WWW.Mmicrochip.com.tw

B 5 1ICD2 USB FREHZSFUSTFEARN R -
» C:\Program Files\Microchip\MPLAB IDE\ICD2\Drivers
e Ezicd2.htm

B T 2 (MPASM)EE C compiler 7 #10E I H]
> MPLAB v6.10 fl17 fgi 2= ]

» MPLAB IDE Quick Start Guide
* http://wwl.microchip.com/downloads/en/DeviceDoc/51281E.pdf
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MICROCHIP

<ontrol. _‘;’ % MPLAB IDE V7XX

B JEE MPLAB IDE v7.xx
> MPLAB IDE v7.xx 5 i3 | &y} 100M
> ﬁ%f&:tﬁﬁj MPLAB IDE v6.10 ffi®[={] » 57 2-2 FipyEi]
> VE=E A EEEAYEY MPLAB IDE V6.XX %T—LL%I%%
> HIE o BRI EE ICD2 Y USB FEEM P

> JIHE|ffiE] ICE2000 BIBIE |3 SERREAE=S
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CEmEEEE Pmmﬂ‘oﬂfﬁ_!}!fffy _ﬂ

% | o & JDIIF}E"@ i

=- [C:'lJZlS'l.Answeflﬂn&#'l.Ex# mep]

““E | C O 448 3

: plELCD_EEIl.c
Header Files unsigned char Set BCD ASCTT junsigned char BCD Data)
- Obiect Files H
i Library Files if (BCD Data==0)
BT Lm.kﬂr Beripts i -
- 18452 Thr

if (DS Zero FLG) return ; J0 EAREINE
i Cutput =10 else return 2 /4 BETR—RRE

1

Build | Find in Files | MPLAE 120 2 | ‘ _|

Copright (£) 20002 Microchip Technology Inc. ?153
Errors -0 DS Zera FLG=0: /7 BUEEARE

MEZHEY 3.10.06, COFF to HEX File Converer return [BCD Data +='0'); /7 dEE] as

gp;:;sﬂg]?t I:;{cjl 2002 Microchip Technology Inc, : %‘R i g '&"?‘ ‘%n%'

l.."l.." i e el e i e e i e R e i R e e e O e e i )

Loaded 471 Svbnswerinsd \Ead oof e ik Paibiiin E = § =

BUILD SUCCEEDED .
%g ﬁ%' :” | i | Add SFR ”x-‘-.DIIINEI =] Add Symbol |[__parameter_t
]
J

I" I Lddress I Syvmbol HName I Values
=10O] =] Q09 LD Temp

ooSa D3 Zero FLG

oosa L_'I LCD I-ISGZ "TLAD Valus—-—>

ooso i &

oos1

Address SFE MName Decimal I Binar =
OFAD PIEZ 0O Qooooc
OFLl PIRZ o DDDDDE—I
OF Lz IPRZ 31 0001141 o0az
OFLg EECCON] 128 10000C onss
OF L7 EECCNZ 0O Qoooac ansa

OFAS EEDATA - % - oooooc O0sS5s -
OF A EEALDE | Y T ooooac anss i
' | _rl_l,f |w.at.:h1 WatchEl W’at-:hSl Watch 4 |

[MPLAR ICD 2 [PIC18F452 poi0xde2 [ -0=39 fnovzdee
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MicROCHIP 7 % MPLAB IDE V/7.xX
WAL R

B C:\Program Files\Microchip

> .\MPLA IDE\Core ( -*fI&)
* MPLAB IDE /7 fff i f/
> .\MPLA IDE\ICE2000\Drivers ( “*f I&&)
» ICD2000fY FRERE=
> .\MPLA IDE\ICD2\Drivers ( -* f &%)
» ICD2 USB fupRe/#H="
> .\MPLAB C30 (-~EI&)
e dsPIC30F C30 Compiler
> .\MPLAB ASM30 Suite ( -*fl&&)
e« MPLAB IDE 5228~ £' » inc fft%’ » Ikrffd & &34 A=
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I
MICROCHIP

Sontrol i MPLAB IDE v7.xX

il MPLAB IDE v6.xx fUL % fll®] %= - 5f
%% MPLAB IDE v6.10 [ 1% i |= | 57= #
E[@%E]EIEJ o

B {{i¥] MPLAB IDE £33 5%~ “'Eﬁ M IE A
- ﬂE'EJlE'JEIfJ Project ’ﬁéj Project &|— VA
T -
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MICROCHIP

cmrol. & % B 3 (Project Management )

m MPLAB IDE i:ﬁsgf R 7 IR
» BTl | fj1#] MPLAB 1DE ¥ - B‘dtﬁ*ﬁ*— &
Project -

B Project PUfif i £7EEL xx.mep > BIFERE m‘ﬁ(i 174
[l B E TS [y

m - ff# Project F%“lfa&%\' %Y
> RISl B
> T‘E'I%Eiﬁ?ii’ﬁ% B~ R
> TE'F%(ET%?*EAF‘@?@@
> AR ARV AR

B '] Project &4 % |Jgkji—]* Iﬂshﬂzljﬁf{ﬁr%;% » PJEIET i
i;g_:[ “ELJ;\é%_ iZds o
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MICROCHIP

Control. 44 43 Ten% % (Project)

B 34{% MPLAB IDE , #-B7% - A~ daefi%d 4 6

s MPLAR IDE
File Edit Wiew FProject Debuggser Prosramoner Configzore Window  Help

[ = = = = =

— = 10| ><|
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MICROCHIP
3 ) \, ep » /
RY Rk

Select Device

B &#* “Configure = Select
Device” *3p % MCU % PIC18F452 |me:¥
FIC18F452

Microchip Programmer Tool Support
F Iﬁr’J Firrsgs 15 F[ JTu @ PICSTART Pus @ MFLABICD 2

r o pr. 2 PROMATE | @ FIChkt 1
i SRR B ~
Fd %F[ v @ MFPLAB PM3

Microchip Debugger Tool Support

E l FPJ F 2 %J E[ JTu l & @ MPLAB SIM @ MPLAEICD 2
Frd T%E{; ETiA Fﬁl 2 _MPLAB ICE MPLAE ICE 4000
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MICROCHIP

Zontrol. ‘3 3“3 s 73" :‘ %1?- % %

B & * “Configure = Configuration Bits” %3k Z_IC & ¥ #5"
N ‘,ﬁ% Background Debug % %_3 Enabled 21 # * MPLAB ICD 2
B 3} 353 > 393K 5 Disable

O0e00d00-07FFE
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MICROCHIP >
g ° . » /
Control. ‘?‘ 3';3 N }éf = ﬁfr Eﬂ-gr %

B 2% “Project 2 Project Wizard %z * - #7¢h Project

Project Wizard

ﬂlfFF“ﬁﬁI‘;ﬁ F R
™ l_

Device:

FIC18F452

| <t—#® | [T-2w-]| | =& | |
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MICROCHIP

ZSontrol. %ﬁ 3 ‘g . g_:

Project Wizard

Active Toolsuite: [Micrachip MPASK Toalsuite

Toolsuite Contents

MPASM Assembler Mpasmin. Exe

AT RE

~Lr =

o jull

m YR TH] “Project - Set

Language Tool locations”
't&;ﬁfﬁfﬁﬁﬁw B = i

b E",

Microchip Technology Taiwan

t

Lli

t ﬁull

JJU F[ [J

—t

i

[

=T

“Project - Set

Language Toolsuite” ‘*}ér%
LfIE | MPASM s 22

Slide 81

Select Langnage-Tool Execntable @

RED:
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MICROCHIP

Zontrol. ‘3 3“3 : i:l:- :“. %1} m_g %

B F Project #IfV source code & [Ef I

Project Wizard

Step Three
Mame wour project

Project Mame
Ex1

2o 2o ][ ® | (&5 | | Browse ﬁé?‘ﬁ%—_’ﬁ I
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MICROCHIP >
= ° . » /
Zontrol. ‘3 3';3 . g_:. > ﬂ:? ET'LEF %

I".,."'.,."'-'] 00 worksho a] ".I A

i) i) i

(o o i o] o) i
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MICROCHIP >
= ° . » /
Zontrol. ‘3 3';3 . g_:. > ﬁ:fr ';’T"-gr %

B Project g # 5y %, T@'F, @ﬂ?\lt’[@

Project Wizard

Summary

Click 'Finish' to create the project with these parameters.

workshophAnshExl.mcp

ice will be created. and the new project added to
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Control. ‘gﬁ 3]? s e A )jf;! .ﬁé%% =4 ;\‘A

File Edit ¥iew Projct Debugger Programme File Edit ¥iew Project Debugger Programme

mexl . mew mﬁm mex]l.mew mﬁm

= CAWA00 workshop\Anstex 1.mep* - C:A\W400 workshop\Ans\ex 1.mcp*

Soce Fie

Header Files Header Fi
Cbgect Files Obrect Fil
Library Files Library Fleee
Linker Scripts Lirker Scripts

r

F

Filter

Heif Bl 2 MPLAB IDE

Source Files = ’
T R et g H-B R4 » %
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Zontrol. ‘3ﬁ 3 ‘g . ;_

Build Options
: | MPASM Assembler | MPLINK Linker |

Output Directory, $(BIMDIR):

————

Intermediates Directory. $(TMPDIR):

—————

Assembler Include Path, $aINDIR):

Include Path, ${INCDIR):

———

ibrary Path, $(LIBDIR):

Microchip Technology Taiwan

Slide 86

[fi ¥ [“Project = Build
Options = Project “
it e
AR TR
B IO
MRS A~
ALE C R =,7v %1
R &S l
g@j“ Z Flﬂflfl F;/
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MICROCHIP o s .
Control. ) 3'? SE fz%%}—;
B #* Project > Build All & Ctrl+F10 % %= :%#4g ;¢

File Edit Wiew Project Debugger Programmer Configare Window Help
= S % o= PR PE Re

- y 400 workshop\Ansiex].asm
=-CAWA400 workshopyAnsiex l.mcp Ta

- A AEAEAEE A A A A A AT A AT A AEAAAAAAAAEAAAAAAAAAAAAAAAAAAAAAAETA A A A A AA A A A A A A A A A&
= Source Files :

ez l.asm = The exl.asm is exercise one for the I/0 contrel
Header Files ; Press the SW3(RAR4) the PORTD will show b11110000 on LED
Obxect Files ; Press the 5SW2(RB0} the PORTD will show b00001111 on LED

o - kA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A ddhAhdhhkiki
Library Files -

Linker Scripts

LIST P=18F452 rdirective to define process
#include <P18F452 .INC> ;processor specific variable def

-

Build  |Find in Files | MPLAB ICD 2|

v e o e o e o ke o ke o ke o ke o ke o e o ok o ok o ok o ok o ke o ok o ok o ok o ok o ok o o o o o o o o o o o o o o o o o ok o o o o o o o o o o o o

Dzleting intermnediary files... dore. I#c:'e fine SH2 PORTE . 0
Erecuting: "CProgram Files\WVIPLAB IDEMWIC #define SW3 PORTA 4
Loaded CAWAXKY warkshoptansex 1L.COD

BUILD SUCCEEDED v e o e o ke o ke o ke o ke o ke o ke o ok o ok o ok o ok o ok o ke o ok o ok o ok o o o ok o ok o ok o o o o o o o ok o o o o o ok o o o e o o o o o ke o ok

'Reset vector
This code will start executing when a reset occurs.

ORG 0x0000

goto Main ;go to start of main code

.ttt LS+ S S S LS LSS LSS LSS ST ST S S S ST S ST ST S ST S ST EEEEEEETEEEEEEEEEEEE SRS

;5tart of main program JL‘
>
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ol grgs 4 & MPLAB-SIM

2biE “Debugger - Select Tool > MPLAB SIM”
TR [ O

File Edit Wiew FProject BBEEEEN Programmer

M= e Select Tool .

Clear All Memory MFLAE [CD 2

Eun Fa 0 AHSWEI'\AEK
= [ 1D wark shoph 1ED 2 v MEFLAE Sk ————

- mourcs Files o T g F7 MFPLAE ICE 2000 Exl.ASHM

arn l.asm Fg _ - __Im is for edit 1
Hﬁ-ﬁdﬂ' Files o ] -k a delay results on the LEIL
Obect Files T -* Please make sure that the
Library Files treakpoints. .. r*  switches in the ON positic
L-iT'Il‘:.E-I'SC-'['iDtS = e ke ok e e ke o e ke ok ke R o o R o o ok ok ok R ok ke o e ok ok

Lizst p=16FBTTA
<pl&6fBT7T7ARA .inc>
Eefresh FPhA

Build | Find in Filaes |

egu .249
/ egu .100
Ezecuting: "ChAProgram Files\WIPLAB 1D unt egu 0x20

Wlassape[ 302 CAHLE WORK SHOPYW OO £ count_ms egu 0x21
Loaded T DY waorkshoph 18K AnsweriAez ;
BUILD SUCCEEDED

releting intermediary fils Settings...

= ol ol ol ol ol e ol ol ol ole ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol e o
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Control.

Microcie. MIPLAB SIM & & ‘,ﬁ% 45 7 5

M MPLAB IDE A% W

File Edit View Project Debuvgeger Programmer Configore o ‘ndow  Help
S % o=E
ClavAnsweniAnsdexnd o =10 x|
2

ADCONObhits. G0=1
while (ADCONObits. 30
Inztuction Cycles 119516

LB
AD_Temp=FReadlDC 4 Time [mSecs ) 119.516

AD Result.iD 10bit=iD 1

SetDCPWML (AD Result.iD Proceszar Frequency [ MHz |

AD Result.AiD 10bits:>=2
PORTD=AD Result.AiD[O [ Clear On Beset

F1#* Stopwatchik
%2 7 ¢ grEL X £ BIAE N
Hf 2 s [

41 * mouse s+ 4
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Sontrol Watch Window & £ |+

B B RAMH JHF!F';L%—L Fﬁu
m r'a;:gpi[g; ;J;j/Fb E,ZU@Q@J[
®  MPLAB IDE % J i ﬁflffil

i Vi atch

Add SFR FPIR1 Ldd Surmbol

Lddre==s ayibhol Narme
Q09 A Do Zero FLG
OFES WMRE
aFs1 FORTE
NrFg ADRESH
OF9E FIER1 -

Wwhatch 1 watch 2 | wiatch 3 | “atch 4
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Control. % ’g‘%i =\ "’h’ ‘% %

m F[*] Build All (Ctrl + F10) T{é,ﬁ.’.}%ﬁfg:\:
> YR ﬁ%?%ﬂ% S ST
i SR R YRR S B LS
B F|¥|Watch Window ¥ B &<78hg)p
B A" Mousefit g sl iy
> FuEReset » Run » Haltjsge
» Step > Step OverZjg-
> RAM > SFR EJ’F'LI koA A ;‘:‘IF;Im B RLERE o2
> *d»'ﬁfjﬁll’{i:{ ?
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Control.

N

MICROCHIP

% * MPLAB ICD2 T
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MICROCHIP

MPLAB-ICD2 # i

= JHET

Fﬂﬂj—ﬁb =

Hi/ ‘&W‘Pﬂf[l"ﬁ’%

U U R
Y ?E‘*”Uﬁ]’%‘m &

fl“ﬁ.ﬁi]%v FFpvEsRT 2
T [EERES 25V to 5.5v

Fsk a5 32KHz to 40MHz
RS-232 Y USB /i o1

it
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I:Control. M P LAB' I C D2 ﬁe‘ ﬁ E]

- pir]
_Prigre Cele)|s

L -

JCD2 IVIodule,
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Zontrol. Etﬁ')? I C D 2

O E&;&j “Debugger = Select Tool > MPLAB ICD2” I']
PRI I O R

File Edit Yiew Frojpect BEEREEES Frogrammer Configore  Window

O & 8l Select Tool "‘m
- Clear Memory v MFLAER ICD 2

Enn

- CAWA workshopV/
- Source Files

ex l.asm
Header Files
Obect Files
Library Files
Linker Scripts

atep Into

e}
_onnect

Download ICE

P:'IIZZZI,!::':T:EI.]]l b ok e o e e ke e e o ke ke ke o o o ok

Deleting intermediary files  =8thngs

I Trei e ﬁ-l?e SWZ
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Sontrol MPLAB-ICD2 /2 & ¥
PIC18FA452%% 45

ICD2 ﬁ[FH' | 18F452 & ix A= [ (Bﬁ?ﬁﬁ%@ = fH])

=R W ETR SR
R SRR EEPROM JOr |4 - T BRSRFOsiRl
‘FTE'E}JEI%? YISRIFT |V Device i3 &Eu;a%
ICD2 T @%ﬁﬁ;ﬂ@@uwr

RB6 & RB7 ffif ICD h5H" |
MCLR pin rﬁ”'i& 13V ﬁJ?tf’E:t(thru a 1kohm resistor)
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e % MPLAB-ICD?2

Control.

4 2 ] -
» 51 H

[fiE] 1ICD2 pUZERFHORR - 55
st

]
MPLAB IDE v6.10 f[ 1 i E]

I
>
0B ICD2 Ff » B4 #74% » FIF{ 2| MPLAB
IDE 45 Y ICD2 Firmware I'Jfi&f ICD2 f-==
MPLAB IDE T‘E'?‘,
> A_BEE “Debugger = Select Tool > MPLAB ICD2”
> F|REE “Debugger = Download ICD2 Operating System”
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i zontrl CREUR IR AGE ()
BT~ By (5 )R

B RS (Decimal):  D’< 2EFIEFE > & < EfEE >

MOVLW D’100’ 85 Hir 10040 to W Reg,
MOVLW .100 i ﬁ]@fr 100(10) to W Reg.
Constl  EQU D’200° ; Constl = 200 (- i)

_ I i%fﬁu?h% (Hexadecimal): H’<H = i%fﬂj@(rﬁ I>* & Ox<- = i%fﬁug}(rﬁ 1>
& < + SEFHHE !> h

MOVLW H’3F’ B HiB 3F e to W Reg.

MOVLW Ox3F ; E ﬁfJ'QJ’TBF(m) to W Reg.

MOVLW OFEh B HiB FEGe) to W Reg.
Constl EQU H'5A’ ; Constl = 5A ({ # )
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e TRV RGE ()

-

B~ By (5 )R

= i%ﬁjﬂ%ﬁ\ (Binary): B’<Z iﬁéfﬁ[@ﬁ >

MOVLW B’11110000’ ; Ev ﬁfJ'EJ'TOXFO to W Reg.
Constl EQU B’01010101° ; Constl = 01010101 (= 24l
B 37 (ASCII): A <F 7> & <HT >
MOVLW A'R’ ; By ' “R” to W Reg.
MOVLW ‘¢’ ; BV 37 ¢ to W Reg.
Constl  EQU ‘a’ ; Constl = [ By pvF 7 A
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Control.

Microchip Technology Taiwan Slide 100 Workshop 400

S F R Pk

LIST - | l%%}ztﬁu (Listing Control)

> list p=PIC18F452

#INCLUDE - 1 * — RUleifili ~ CoSAE A0 At
> #include  <18f452.inc>

EQU - By il Mgy (T i pI#rett)
» memory equ Ox3f

» count equ 100

> 10_set equ B’11000011°

ORG - ?L@*h A e o J%IZ[H il e

> org 0x00 'ﬁf'fwrﬁﬁf““OOh”ﬁﬂi{F,
> org 0x30 A g P 4ﬂ~’(““30h”]%:fjtkf,

END - =2 5l

Oct. 2005



N rcontol B dEdn £ 0 * 6

list p=18F452 ; ESIMIPY MCU 5% PIC18F452
#include <pl8F452.i1nc> > [li™] 18F452 pufgyE s
rex LR Wil B S
T DELAY EQU D100~ ; I{QWE
dly count EQU H”00 ; ﬁk%mﬁgw*ﬁ}

- **********************************************************************
’

ORG 0x000 ; EQ%JE Vﬁuﬂr%mﬁ““OOOO”%JF
clirf PCLATU
clirf PCLATH
goto main
ORG 0x0008 ; Ejfufﬁgﬂﬁ%ﬁlﬁ Rk
retfie : Fn%aggﬂ
main mov lw T _DELAY ; —fE““yJH
movwF dly_count
;** remaining code goes here
=\ > PN
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MICROCHIP

Control. ‘& 363 - - I / O ﬁ_l X, 14‘:_

O ‘45,%%?@@1@?“ Exl.asm Frrt
» C:\W400 workshop\Exercise\Ex1l.asm

- ﬂﬁ”ﬁﬂff‘\iﬁﬂﬁ'ﬁm?ﬂﬁl@ Project » Project £#&F 17t
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Control.

®

N

MICROCHIP

Timer & CCP Module

v %]
/T \\:p
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Control. PIC18 l:‘i 5! %3§ : Timero

B Timer0 ' f%ﬂuti, 8-Bits Fy 16-Bits
B 16-bit mode f 1% TMROH fq ri%?ﬁj, TI\/IROL Eij“j/ ‘a’lL—Fl TR
FyRL T Timer
> p'YEREpVED 8-bit By Data Bus 2V 16-bit fY Timer fif
%Eﬁ%‘é“rﬁ:_f_ff ?;:f?r’\j‘:E\i]‘ FFh to 00h (FFFFh to 0000h) » J[]i% & flrér

Note: Upon RESET, Timeard is anabled in 8-bit mode with clock input from TOCK] max. pra
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M 3 » 2 .
zontrol PIC18 % 5| e’ if

Timerl and Timer3

16-bit 8= FUFH B BN pO R B

FH R (T R B R 8-bit & El?ﬁﬁfllﬁ?fﬁﬁljﬁ‘}

FHRENE PEERE sl +20 245 or +8

= FETIES R RSN SR o RS

B (EZENEC P |2 Hpl B o )

frrn El#ﬁﬁfﬁ«mﬁ Il': 7][%[‘?[‘5@%[]:":{@9 = —Fﬁ"fﬁﬂﬁ
( System Clock ) 3

0 F{ _.I.EI,Z-%EF&——[-EH]‘%‘E@ 4 jﬁr‘l‘ﬁ FFFFh to 0000h » H[Ji®
E3l
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SHdrs PIC18 5k iF
Timerl and Timer3 (continued)

Data Bus<7:0>

i TMR1H &7 i ¥ 85V Latch I') TEEEI",@FE
FVET R g
8

r CCP Special Even Trigger
R —_—
Il R

G—

[

TMR1H
High Byte

T1SYNC

on/off
T13CLI/
T10SO X : | :
: 5 Fosc/4
: %= T10SCEN Internal
. :  Enable Clock _
T10S| E9=r=9 Oscillator ® TMR1CS SLEEP Input

T1CKPS1:T1CKPSO
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= PICI8 i 7I:h¥ 8

Timerl and Timer3 as a Real-Time Clock

[ ™1 32.768 kHz VT |4' f=fa s (5% Timerl 5 Timer3
El@?fﬁﬁ?*?’f

> ARV PR R (S RIPY RC PRI -

> FEREENT 5 Timerl (Timer3) &8R-

> F[' Timerl (Timer3) & & 15 ﬂ‘Ei]‘ F[Iﬁrﬁ%& MCU » = #=
Pan (RC) I J[[&EP= -

> F'F|H] 32.768KHz pyjfifs4% - RC ¥=3 -

Microchip Technology Taiwan Slide 107 Workshop 400 Oct. 2005



—————————— e
N oontol. PICI8 % 5% ¥

Timer2

B 8-bit 5= hpj—ﬂlﬁ%g ) IR R R E ‘}JFJ

B PWM iz o 7 podfisk 49

W TMR2 By~ '3~ P R IERE * p-fVE R o

B TMR2 F‘?El EPr[— j?§=r, LAVAAEE . FHEHER
PR IR R S 1 2P RS
% EIFEH

B MSSP (SPI™) iRl put

Jum
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M % » 2 v
E e PICI8 s 5|e% i¥

B Timer2 = H.[H
» PR2 ep % 5 Timer2 ek (0 2> 255)

FIGURE 12-1: TIMER2 BLOCK DIAGRAM

Sats Flag

Ll hit TMR2IF

Outputt!

1:1. 1:4, 116 l,

Comparataor
E

1:110 1:16
T2CKPS1.T2CKPS0 i1

TQUTPS3:TOUTPSO

Mote 1: TMRZ register output can be software selacted by the 35P Module as a baud clock
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Control. PICI 8 /:‘4‘ }'IJ ﬁ’j% 3§
Capture / Compare / PWM (CCP) Module

W CCP U T 4P « IR - FHpf et
: ’i’:’%tﬁ*@?ﬁ‘é‘%‘é‘

AT BN IR - 2] TMRL
Ay TMR3 (16-Bit Timer )F[IE‘I‘E%[J:FI YL o

T RECL LR T TMRR L
%, (Duty) A (Period) VR FLYE -
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Mcnocis PICI8 & 7| i¥
Capture / Compare / PWM (CCP)

Module (continued)
I

> Input Capture : %E}Tﬁ?“ ﬁ';"r@?ﬁfjp\ijféﬂ IR R
FIff™]16-bit pv Timerl t@ﬁﬁﬁﬁliffﬁ o
> Output Compare : f%%é— 16-bit ElfJﬁﬂﬂjbtﬁf@é’? 16-bit

{9 Timerd AIE= » 3 A5 3 s -

N\

» PWM (Pulse Width Modulation) : #fiss I EEy 8 > FE
S El A BRI (DUtY)_‘Fisl"‘E'ﬁ@F"JF%‘@
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MICROCHIP

Control. PIC]. 8 /%‘ ’?; lJ ﬁj% 3§
CCP Module: PWM Mode

N ﬁj JF' & 10-bit FVEEATE ( FI" [‘EdFIF £ 40
Z)
> fi s 39.06 kHz [ - #frd £ 10-bit
v 40MHz / 1024 = 39.06KHz

> ik 156.25 kHz [F - B £ 8-bit
> s 312.5 kHz [ o B £ 7-bit

B IREYR Jﬁifﬂ HEFTE, £ 25 ns

» (@ 40 MHz, high-resolution mode)
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Microcie PICI8 & 5|eh% if
CCP Module: PWI\/I Mode

FIGURE 14-3: SIMPLIFIED PWM BLOCK
DIAGRAM

Period ¢ PR2 3k =_

Duty Cycle & CCPRIH i+ =_
PWM = 10-bit , #&iLenrd
® iz~ %> CCPICON =7 bit

CCP1CON<=g4=

Duty Cyele Registers ’,--‘
1

CCPRIL

& — Frek Hp R A pE
CCPRIL &=k i@ i} ¢ & AT
forrnF B G1E

% TMR2 = Duty Cycle

Mote: 8-bit timer is concatenated with 2-bit internal O clock or 2 (CCPRI H> EIJ J-‘E F g‘; ﬁjﬁ;ﬁ :"] g

vits of the prescaler to create 10-bit time-base. ,B‘; Nl JAR

Tﬁ‘?
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MICROCHIP 4 ol 22 ;
Control. PIC18 ,f, )7|J ETJH‘? 3§
CCP Module: Output Compare Mode

FIGURE 14-2: COMPARE MODE OPERATION BLOCK DIAGRAM

Event Trigger will:
sat Timer! or Timer3, but not set Timer1 or Timerd intermupt flag bit,
and set bit GO/DOME (ADCOMO=2>)
which starts an A'D conversion (CCP2 only)

Specdial Event Trigger

Set Flag bit CCP1IF
I |C:|'m—|| ECI‘IHL'

| N
Logic 1 Comparator |

|
E T Output

RC2/CCP1 pin

TRISC=2= 1’ T
Cutput Enable CCP1CON<3:0> 0 1
Mode Select

TMR1H | TMRAL | | TMR3H

Special Event Trigger

Set Flag bit CCP2IF T3CCP1

T3CCP2 1
1 I
g T Output Comparator |

RCA/CCP2 pin Logic Mateh

TRISC<1~ CCPR2H| CCPR2L
Cutput Enable COP2CON<3:0= | ! I |
Mode Select
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MICROCHIP 4 ol 22 ;
Control. P I C]_ 8 ,f, b4 lJ e H‘:'} 3§
CCP Module: Output Compare Mode

m £16-bit CCPRx % Benp 3 £ & 13- B
TMR1 2 TMR3F= » CCPx %r¥ 5d F L ek 23
1T 2 ﬁ,’?]:"%ib X
> nghﬁE]L“
> Low EE]&IE
> IJLI'ﬁ\El;Tff@

m LR EAAERF L T AL P U
m AV RTREAAIF pEGFSE TMRI &
i A/D ik E
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MICROCHIP % Z1| .
<ontrol. PIC]_8 /f\ ETJ% 3§
CCP Module: Input Capture Mode

FIGURE 14-1: CAPTURE MODE OPERATION BLOCK DIAGRAM

[MREZIH

Set Flag bit CCP1IF
] racces TMR3

Prescaler -
- . ']

CCPF1 pin | ccrrin | copriL |

_'L : = I MR -
and Ak Enable

Edge LJ:'.:ct

| ™™riH | TR |

% CCI"EO‘\J{H:U}
s

Sat Flag bit CCP2IF

4 T3CCP1 ME2H TMRE3L
T3CCP2 D—

TMRE3

cnaole

Prescaler
= 1,4, 16

- CCPR2H CCPR2L

_AFemu _'L TR
Edge Datect Enable
[3CCP2
} [3CCP1 IME1H TMRE1L

% CCP2C0ON<3:0=
1's
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Sl PIC18 & 3|en’ ¥
CCP Module: Input Capture Mode

S AR e RICCPXE » TMRI
0yl TMR3 | lﬁr]ﬁ’ﬁj?ﬁlﬁ@(lG-Bit)ﬁﬁl £
HIE] ™ &% 7 CCPRXH & CCPRXL i Y
> B- ER{EE (DR $EE gy
> - T REYE
> P R AR
> B W R B
RN - i SE Rl o

Microchip Technology Taiwan Slide 117 Workshop 400 Oct. 2005

I




e
MICROCHIP

18F452 ¥ #7/&a8

B 18F452% ?ﬂ#[ug&fﬂ |Ef %J‘
> Rl ==> [ 187 Bl o 1-0x0008
> (RN ==> 1% Bl 4-0x0018

2 [letpl VRIS P 2 S | @R (22 )

& [l @RFISE PR PO 1 ETERR (Flag)

HEEAR TR E® ==> F 15 5 IR IR

& {lafF| r#RIIS ' Enable B Disable

B 'Fh’,’?‘]j%PlClS;.ﬁ’\ﬂJ*”JFl‘F%%—_’E?PIC16FXXX;§’~7[JE|€JHl%’rﬁl”ﬁ'
(AR E)

YV V VYV VY
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Meroce " PICI8F4527 %+iB {8 2 4
(High Priority Level)

TMROIF
TMROIE 3
TMROIP
RBIF
RBIE 3 é
RBIP
INTOIF :.

INTOIE
INT1IF

INT1IP3
INT2IF
INT2IP
Peripheral Interrupt Enabled bit GIEH/GIE
Peripheral Interrupt Flag bit3

Penpheral Intermupt Frionty bit High Priority Interrupt initialized
(Disable low priority interrupts)l

Wake-up
(if in SLEEP mode)
—

Interrupt to CPU
Vector to location
0008h

%
»
»

Poo0009

. L LY
Additional Peripheral Interrupts : To (¢)
GIEL/PEIE ,
From (a) lPEN—|_<.-

From (b)
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MICROCHIP

Zontrol. S h ad ow %» T'? %

B 18F452%|“Shadow Register fUREET » F il l1%7H
AE IO st

O FI'J@:LT@H'@{‘
> W BSR s STATUS fiv% * [ZVEifHi | Shadow Register
> FFUpVIKEL : retfie FAST

eSS TG
> W BSR > STATUS it ™ [EVE | i =
> RSV retfie O
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MICROCHIP _ ]
control Timerl 77 973K 2
JFAE T1CON E\J#LﬁfU“rw , jﬁ%%%ﬁ Page 105 ( PIC18F452)

CN pu <|PEN> ﬂ‘w : Ffslf‘gwf,l,rj \ [E_E@rjfpuﬂrgrﬂjﬁb
GIEH S ’E‘ﬁl@ﬂl@r
GIEL : a5 |X 5%@“[%&
TMRI1IE : 7B Timerl pyp| g2

TMRLIP = 1 » 3 Timerd S5y B-CAl g

TABLE 11-2: REGISTERS ASSOCIATED WITH TIMER1 AS A TIMER/COUNTER

Value on Value on
Bit 5 Bit 4 Bit 3 Bit 2 POR. BOR all other
RESETS

L jauauun uuauu

L | Uuuauua uuauu

-1 uauu

Note 1: ThHPaFW'P SPIE and
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MICROCHIP

contol Y = @ * Timerl & ¢ &y

0] Timerl 9t fﬁﬂfl@ 32.768KHz ‘_“?%E*J Timerl pup[igr:
> ;?W?FE?“ : C:\W400 workshop\Exercise\Ex2.asm
> P PICIBFASY iV [BAIZV i - 3E 7 =2 A0 X!
> }LH Timerl r%%‘—ﬁ 500 ms F[1'#+CPU — “* ( {fi¥|Fosc /1)
v 0.5Sec = Timer Value * (1/32768Hz)
v Timer Value = 7?

> Timer] - 1% » L LED (PORTD ) pUgt!i -

BRI R

JP2 Flfjti 3 5% 4 6 @,n 5 ]P9 IEI J%" 1 2 @
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MICROCHIP
Control.

N

MICROCHIP

AD ®# %
&

REVRE
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MICROCHIP

Control. 10'b|t A/D ﬁ*ﬁ' g

S SHIT S 27 iy 2% 0 10 bits HEATE
KR VAR ¢ 20 uS (7 2 Hi<10K)
Ky 7 EHEERRT ¢ 19.2 pS (12 Tap)
10-bit Eﬂﬁ@ﬁﬁ pUE|— b7 pUEE

ST E] ’71‘?[5%:%%'5&. VREF+ & VREF-
LA A A R R A
%’E\Zflfﬁﬁ,lﬁiﬂﬁ e 4 781 39.2 ps
> YpE T RRl O GIE > ETSRBI R R U - 29.2 s
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MICROCHIP

10-bit A/D ~ i, ]

CHS2:CHSO
oo AN7
Sampling SW oo AN6
Rin oo AN5
5
AN4
16F877A o
10-bit A/D Crowo o™ o
- 120PF AN2
onverter Ues PCFG[0:3] oo AN1
VDD \0 ANO
r— — - VREF +
Reference
Voltage Ve -
VsSS
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MICROCHIP
Control.

ADCONO Register

A/D #

AR

ADCS1| ADCSO | CHS2 | CHS1 | CHSO | GO/DONE ADON
bit7 bit0
ADCONL1 Register
ADFM | ADCS2 | - | --—--- PCFG3 PCFG2 PCFG1 | PCFG1
B 10-hit Result e
7 07654 3210 7 2107 0
A/DE# B %
XXXXXXXX xx- AR AR | %;f -XX HHXXKHXX
ADRESH JABIS{=1 ADRESH JABI{=N1
w2 hA w2
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MICROCHIP

<ontrol. A/ D ﬁ da%’ ik j\ ‘/‘,J,‘.-. ﬁi

g R

l

VBB

|

| @ADL |

L

[ ezt AID }
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icontol PIC18 i 5er% if

Analog Comparator Module

\/REF

A L A

" TSRS

B 87T [EBIzVpvE

Rt S RN e ST E
R 2l R MCU

W SRR B R TR 4% 10 IR

>
B
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oot PICI8 & 51| e’ ;

Internal Vrer: Block Diagram

VREN >

\ 16:1 analog mux

VREF | 32 F&E{fjﬁiﬁ&ﬁg—g I'I%Jt

YN il = ESR - I VRer £ F Y]
i ¥ 0T b DIA S5

=% ?T"Eﬁ (VRer )F' [ ﬁE?]H =2l

vV VYV V V
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MICROCHIP

Sontrol. ‘3ﬁ S‘g __:_ . fé # A/ D ‘ﬁ jﬁ%’ $

7] AVD BB VR1 TSR ANO fofe;
Wl = A/D PURPEEE -
> ;EW?F;E;C : C:\W400 workshop\Exercise\Ex3.asm
- AL %% ADCONO ¥ ADCONI T
N RIS

i
e PIC18Fxx2 Data Sheet ( Page 179 & 180 )

> A/D BB [pj F%‘ETZ&F,VVJE[ ﬁﬂﬁ AY 8-bits (& [SFY
] [ £ 7 j;ﬁlﬁ > TR B VR I o U B v LED
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MICROCHIP
Control.

N

MICROCHIP

MSSP
&
USART
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ot 8 53 3 (- )
Master Synchronous Serial Port (MSSP)

p'Z [EFTSPIEY 1°C pyFEfsizt b~

. Slave 4.29 Mbps

> PR R SRAVRIR(Clock) B BT
> L ERFE R ESEY Microwire™ #1 Motorola’s SPI

B SPI (Serial Peripheral Interface)
> PR lﬁi*‘r%i&
> ﬁﬁgjﬁ}” (@ 40 MHz) :
. Master 10.0 Mbps
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M . R
e SPI = %, ]

SDO: Serial Data Output e > Internal
SDI: Serial Data Input Read #wme data bus

SCK: Serial Clock
SS: Slave Select

SDI E"—U—

SDO

bit0

Clock select :
Shift
(SSPM<3:0%) | Sock

/ SSPM<3:0>
Timer 2 ou

- - —

Data to TX/RX in SSPSR
TRISC<3>

Master Mode: SCK is the clock output pin
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——————————————————————
Menocue 4 8 i (= )
Master Synchronous Serial Port (MSSP)

B |2C (Inter-Integrated Circuit) =%
> ERECET VRIS A PCum e

. Master Mode

. Multi-master Mode
. Slave Mode

> VI8 7-bit ¥ 10-bit i HHEIZ
> [ERWEISHE :100kHz > 400kHz » 1 MHz
> YR E| i (General call) #i=¢ “address=0x00"
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MICROCHIP
Control.

<

SDA

Start bit, Stop bit
Acknowledge
Generate

12C Master #-;% = 5. 8]

;
o
/

Microchip Technology Taiwan

Start bit detect,

Stop bit detect,

Write collision detect
Clock Arbitration
State counter for

end of XMIT/RCV

Slide 135

SSPM3:SSPMO0
SSPADD<6:0>

Baud
rate

generator

Set/Reset, S, P, WCOL (SSPSTAT)

Set SSPIF, BCLIF

Reset ACKSTAT, PEN (SSPCON2

Workshop 400

Oct. 2005



MICROCHIP

control 12C Slave #-3% & B B

Internal
<: data bus

Read Write

RC3/SCK N

b
=" shift

clock

)

RC4/SDA T

U
TN -
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v

Addr Match

Set, Reset S, P bits
(SSPSTAT Reg)




——————————————————————————————
N ontrol 2C Master 58

;és\' ‘ .n B&E

Set PEN = 1
ACKSTAT =0 ACKSTAT = 1
Set SEN bit ACK =0 ACK = 1
I o l—SEN 0 RIW =0 l SSPBUF written with data byte | v
SDA L Y A7 A6 A5 A4l A3 A2 Al . } b7/ 06/ 05/ a) 03 D2 D1 DO

T—SSPBUF written with control byte

SCL PAVAVEVAVAVEVEVEVEVE 1\ /2\' /3\ /a\ /8 /é\ /A /8\ /o
SSPIF
LCIeared in SW f—Cleared in SW * *
BF : :
LSSPBUeritten LSSPBUeritten
SEN

f—After start condition SEN cleared by hardware

PEN
After stop condition PEN cleared by hardware 1
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MICROCHIP

PIC18 &3] if

'S Addressable USART (AUSART)
L EEE H‘flﬁlﬂlﬂlﬁ? A4S [ V1 gy
B 8-bit 7Y 9-bit AUTVRIFE
e o O —
m RSPy~ SRl 4
B PRRIUR S - ST bO KIS
BRSPS R 2l
B 20MHz B - - _°
> [r[ FH/[J[JF%L* : 5Mbaud

> PRI RS ¢ 312.5 Kbps ([SaiA5=Y)

1.25 Mbps (ﬁgjﬁﬁi?“)

B L O-bit B IR RR[ VA ETE
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MICROCHIP 4 o] »2 .
Zontrol. P I C]_ 8 ,f, 54 lJ e % 3§
USART &4 . ]

AR TXEN SYNC
SREN CSRC
l TAREG CREN
TXIE S SPEN
Interrupt
. TXDATA
=

TXCLK

“ RC6/TX/CK
“ RC7/RX/DT
TO RC6, RC7
I/O Port Logic

- RXDATA
RS

RCCLK
ADDEN

Baud Rate
Clock

n
L
03
X
@

Tcy
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MICROCHIP

st TXIF & TRMT s i%

B [BIITXREGHUZ YR BLEHIZ[ TSR >
TXREGQEL“’H',;EJ[JTXIF =1

B BYITSREVERR fylEaS 52
TMRT =1

[ @F%?TXREGFL@J'JES? * EYRFTMRT £
FEITMRT=1) - FLEETERR @ 1]
HERETSR - RIS e [FF
TXIF=1

B TXIFRLF BPRIFE] > HHIUSART fiy
TXF l%%ﬁ[%fgﬁfjﬁfj(TXI E=0)

B ) R e R SE TX Fﬁ
FETMRT gy

Microchip Technology Taiwan Slide 140
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Workshop 400

RC6/TX/CK

Oct. 2005



MICROCHIP

Zontrol. R CI F ﬁj ﬁ_,’ T{E.

B RSR - WP E - F158-bitspuf ]
TR & start & stop bit.

O j%q'sr‘fiugl@f[ﬁ[ﬁ*ﬁ’i[ﬁ@ﬁ“ £ RCREG
FIFO 2 RCIF

M E%_H YR FIFO fl15 #gr b=
B E - SHRIRRE ST o HEEE
%flfj'_;’ﬁ:‘[?@@"&r) =AY FIFO 1

" TP FIFO S ErR] SRS 2 2 deep FIFO
;.HF) - VR [T R

= FIFO ﬁﬁw{vlfq X305 o

RC7/RX/DT
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—————————————————————————————————————————————
ol PICI8 i 5|:er% if
RS-485 m;ré ;R

B RS-485 3§~ JE"F FE  REEFES . 2F) S
EI%HS‘:" H?ﬁlfl Jﬁ"’ﬂ"’ X
> HE;":\EIJ;:iE’LEC%'mg"fw%ﬁ"l = BRYEUARTEYE W:L
PSS U AR SRR (2R
SIIER S i @(%ﬁj&#}méﬁ)
B F[F 5T uj b 7 (b8) [EEY 7[=~F| i JE\JEF'F'[E;[
> FiDBELLEY » 7 i 2T ) ’?S‘E‘J'ﬂﬁﬂfﬁr, 243
i

P LI s = R R,
> D8=0F » TR £i- 4evvh]
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——————————————————————————————————————
e PICI8 i 5% if
RS-485 enxs gy P

37

B ADDEN 7 341 USART i fIYlIEvRIpusT it 7
f‘c 1% jE'[ By PSR EVE YR :
> PR RS B
> T

_IRES (W 3 1S TR }"'Sf‘f&ﬂ’ﬁ]‘ﬂ%j’jjuf\jﬁ
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MICROCHIP

Control. U S ART ﬁ i?\( ﬁj‘z‘;—L "IB";

B PIC18F452 | r%?‘ih_ UART pv @?ﬁ.}@}‘

» BRGH =0, [&jif5i=" , Baud Rate = Fosc /[ 64 (x + 1) ]
» BRGH =1, [‘F,Igjiﬁﬁi?“ , Baud Rate =Fosc/[16 (x+ 1) ]

B '] 16MHz pNZ (SRS EL (Y] - ]':“}LKFPH', 9600 bps fvifisk
» Baud Rate =Fosc/[64 (x+1)]
» 9600=16MHz/[64 (x+1)]
» x=[(16MHz/9600)/64)-1
» X =25.025
» SPBRG =25
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MICROCHIP

Zontrol. USART 7}5 F&g EJ/’J%FTL} $

IEE{ =y *:l Ej];F[J TABLE 16-5: REGISTERS ASSOCIATED WITH ASYNCHRONOUS TRANSMISSION

SRRl TS | Resers

(AR IR IIIIII_.: (AR RN IIIIII'|1

B BRGH=0

. I"E}% I:[E;‘l:[%-‘n\ri}f . - —— ) g N ADDERN U o000 -00x
M ; 5 4 M RUE A ao00 -01a) 0000
9600 » N » 8, 1 [|EEENEE oL TXE
TABLE 16-6: REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION ] gq@ﬁﬁlfﬁl Fl J H |
Value on Value on
a Bit 7 Bit 6 Bit 4 Bit 3 Bit 1 PCR, all oth $%1~ P
Hame I I I I I | BOR | ;E;ETeSr %T‘_{ = j%’l['f
CREN =1
ADDEN =0

o000 -010 ooo0o -010

Bt
9600 »N>8-1
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MICROCHIP ,3ﬁ“ _ f% + USART

Control. lf

B gAY CAWA400 workshop\Exercise\Ex4.asm

] r%‘iL_ USART Py [EEI=VEE : 9600 N> 8 1
B & "\5‘*%})[%‘7%{ 2] COM1Ey COM2 - jFVet ed

> 9600 N8> l » Handshake : None
RESER - TR

BUSTOR] ¢ R R

APP001 Fﬁ,t,$4_3?‘ﬁ J6 Y 1&2 & 3&4 Hi%g
i 15-Pin v RS-232 Cable Z|] PC ¥; ,F.J

R QDI 17 (Timerd) 4 AID fUB#EGER! (10-bit ) #55 ASCII {55 »

EOSEGAs R DR (2 WS 34 )
PC & “P” & » 18F452 i [HEIE A/D fifl » # “C” EfRER S

‘-’.'S
=

Workshop 400 Oct. 2005
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MICROCHIP
Control.

Microchip Technology Taiwan

N

MICROCHIP

PIC18FXXX

Directive Instructions
Internal Data EEPROM
Table Read / Write
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e }P
-- #DEFINE

MICROCHIP
Control.

T T Y

<string>

#DEFINE <name>
0l iﬁ]lde'E'Jﬂs%;% F—"*' . ﬁE\T #include
B PR <string> El’ﬁ‘ﬁ’ui:ﬁw val_ff
& 5[ <name> ELEME 3 Z?:fo
A F&I?ﬁ?' H IF[J ! JH] <name> * I’—L ;define
[ BT <string> I' | IgTypAE =N gl 14 #define
#define

ﬁﬂﬂ“:
#DEFINE S CLK PORTC, 3
#DEFINE S DATA PORTC, 2
#DEFINE S FLAG 0x30,7

Microchip Technology Taiwan Slide 148

list p=16f74
<pl6f74.i1nc>

equ
equ
equ

m_flag
clk
sda

bsT
btfss
goto
call

OXf8
-80
0x20

count,6
PORTC,O
PORTC, 1

(o] 17¢

sda
sda_low
sda_hi

Workshop 400

Oct. 2005



MICROCHIP

ontrol. ¥ m/i%ﬁﬁ £ --CBLOCK & ENDC

B CBLOCK Fiv ABREHVELIES » 05t B P o YT R P& B & -

CBLOCK HrLfiu 5T (R (
AR iﬁ'ﬁ FIE-

B ENDC RLsifh PR B F VR, -

000000

000000

000000
(0]0 3008
0043 O00A
0044  ODA
0045 0C86
0046 2054
0047 OBA
0048 2844
0049 283C

Microchip Technology Taiwan

00016

00017
00018
00019
0]0]0)240

00081
00082
00083
00084
00085
(0]0]01315)
00087
00088

loop right

Slide 149

—

Fféf' y) i Eljﬂ?,@ﬁfiﬂjtp, N

h*20"
count, count_ms, led count

led i1ndex
led buff

moviw  Ox8

movwT led count
rif led buff,f
rrf PORTB, T
call delay 250ms
decfsz led count,f
goto loop right

goto loop_i1ndex
Workshop 400 Oct. 2005



I
MICROCHIP

vl § * 8 3240 £ -- MACRO & ENDM

B MACRO- #78V £5%) & Pyl - ,E\L_E'J?{sﬁj[j%\‘_;glz lElfJgji E'JE{GJ;c‘F’[-,AJ » @Exfggﬁﬁ

-H\fy@ﬂ lgugc“[ 'J
User_instru  1ACR0 var_inl, var_in2, var_out
Em ?ﬁ_ F{ij", il ;,?P_? N . %ﬁkﬂyﬁé‘ﬂdﬁ_

TR IS GOTO H 4R S e e
(s B by ﬂ@%ﬁ@*ﬂé i ta

swap_led MACRO
mov Iw h>8~
movwT led count
rrf led right,f
rif led Lift,T
decfsz led count
goto $-6
ENDM

M ENDM RL™[sqdiph 7 =1 & i
B E MACRO FIJFHF,B“QW’E”EJ ENDM P& 7 o
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————————————————————
MACRO & ENDM &nig # g i

MICROCHIP
Control.

portc bfr equ 0Ox50 MOV MACRO ,
w_buffer equ Ox51 movT regs,w
s buffer equ 0x52 movwf  regd
- ENDM
LR e o S S e S S S e
PUSH MACRO - 5 fart
; rogram star
swapf w_buffer,F i
swapf  STATUS,W ’ org 0x0
movwf s_buffer goto start
ENDM -
; org 0x04 ; Interrupt
POP MACRO ’ vector
swapf s_buffer,W PUSH
movwf  STATUS MOV ;
swapf w_buffer,W -
ENDM R
) retfie
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e
MICROCHIP

Zontrol. "#' g ﬁj}i ﬁ#?‘ !‘: - DB

f;,‘i—ff/q??/ DB <¥7 >, <Fy}>

B EF 8-bit pURICRR AR R

0l ﬂ*[ml@"gﬁlﬁ[ﬁj‘) Intel”’s HEX Code EJfRZEAH=AER lﬁ

B[4 PICI8Fxxxx RL16-bit AVAIZEEIRE - ¥ TrRIRE S Yl
F 7RO FIRE RS (B te) ﬁ F TR 3

B EERR RS Hex code - ASCII F5 - 4y
OOO1DE 5B1B 4A32 0000 String_0O Ox1b, "[*,"2","J",0x00 ; Clear Terminal Screen
0001E4 2020 2020 2020 String_1 i Microchip Technology Taiwan ; Workshop

400", 0x0a,0x0d,0x00
2020 4D20 6369
6F72 6863 7069
5420 6365 GE68
6C6F 676F 2079
6154 7769 G6E61
3B20 5720 726F
736B 6F68 2070
3034 OA30 000D
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e
MICROCHIP

Control. ,~ %’ :é(‘} E EP RO M
PIC18F452

B 256-Bytes EEPROM
S - PIEYREVE S R

> Flash Program Memory 2! &| ]}ﬁ'ﬁﬁ'gfjﬁj BB
L E’Hajéﬁ 2 AL :@Fjﬁ} 40 =F
O _'p’F EEPROM Fy * suy P i@ p-
B EEPROM :! "‘J?ﬁ’%ﬁé’ﬁlﬂfg’g{j&

» PIC18LF452 : 2.0V ~5.5V
B EEPROM fg Eﬁﬁ's'ﬂ : AmS
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— —NM6mMi il i i unid iiid  iii i ii i
tontrol EEPROM 3p B % 7% %
PIC18F452

B EEDATA (OxFAS8)

> Bl %5y EEPROM i & BaisvpowyR|
B EEADR (OxFA9)

> B[I'% 5 EEPROM FIJF\L’QE’VFI JEIHE(0x00 ~ OXFF)
B EECONI1 (OXFAG)

» EEPROM &1/ F’j,ﬂ-fl“ SUREET
m EECON2 (0xFA7)

> ﬁﬂ:m?’f% v Fi Ga:)

I RSN = £ 107
> :e'f “|= EEPROM fuf * /ER-fa o
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ool EECONL % % E
EEPGD | CFGS FREE | WRERR | WREN WR | RD
bit7 bit0
Bit7 : EEPGD 1 = 2V Flash Program
0 = &2V EEPROM
Bit6 : CFGS 1 = & 7V Configuration
0 = &2V Flash Program fiy EEPROM
Bitd : FREE Flash memory Row Erase Enable
Bit3 : WRERR Write operation Error Flag
Bit2 : EREN Write Enable
Bitl : WR Write Control Bit
BitO : RD Read Control Bit

Microchip Technology Taiwan
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_—
contol. # B EEPROM ¢
PIC18F452

IF<EZV EEPROM [0 §HfZ] EEADR %77 8

¥ EEPGD 5% » EECON1<7>

7% CFGS @7 » EECON1<6>
W ERD #% - EECON1<0>
R R PR

EEDATA 177 48 l i

Microchip Technology Taiwan Slide 156 Workshop 400 Oct. 2005



MICROCHIP

Zontrol. gg B’» E E P R O M ?\t }:i'- fﬁﬁi ;\:

READ_ EEPROM: EEPROM 3V [FE=N
I

Data EE_Addr,EEADR }]é’] ﬁi’%‘}?{lﬁfj iy 7 EEADR

EECON1,EEPGD & EEPGD 7

EECON1,CFGS ¥E[E CFGS b7

EECON1,RD ?%‘\EW%‘}?V EEPROM Emgm’_

EEDATA,W %ﬁ?{/gﬁ (B }{f’j?r;f:[ﬁ,iﬂ W Reg.
PR &l
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_—
o % > 7| EEPROM
PIC18F452

"F“F@j EEPROM fv#t -8 %] EEADR F,?;%E'
{PIRF ® EEPROM fU¥H| fiZ]| EEDATA 7% 3

JEl% EEPGD # 7 » EECON1<7>

WEf& CFGS # 2 » EECON1<6>

?Q‘?\L;WREN it 7w » EECON1<1>

¥&F% WREN 7 » EECON1<1>
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e
MicROCHIP j=! ?‘#i ¥ EEPROM
PIC18F452

EEPROM F@ﬂ Erp\:ﬁ;\: Write EE Data:

Data EE_Addr,EEADR
o R 15 b R —— R
FCficR " EEPROM fUR 4S5y Data EE Data,EEDATA

Y& EEPGD b EECON1,EEPGD
. . EECON1 ,CFGS
1l= CFGS & EECON1 , WREN
L WREN 7 » BB g
_ o L LOOP PIR2, EEIF
SRELAN R 2 ’
?Eﬂn,iflﬁi SRy Loop
B Elﬁﬁfj EEPROM f * Tt EECON1 , WREN
PIR2 ,EEIF
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e
MIcRroOC S v 5
CROCHP BRI TR
PIC18F452

B Table Read #F',—.&J%*??V Program Memory [ 1fYE¥E[ = Data Memory f|!
> FHFH R PICI6CXX [T bR
» PIC16F87x » 16F7x » 16C78x H[[& | Table Latch %??Vﬂiﬁt
B Program memory I'| Byte (74 5E) £3ET & » I'] 22 bit pY Table pointer
_‘Fif'F'[i‘—_iE[ b fi-( TABPTRU: TABPTRH: TABPTRL )
B RE Elfj'_;ﬁ[’ﬁ[}{ﬁf‘ﬁ'fﬁ? TABLAT %DTT%%E'HI

B PICL8Fxxx $iffl~ H PFEEIJE(Y Table Read #4)
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MICROCHIP

wurl P|C18F452 ¢ Table Read #; 4

W [“% TABLE Read iy {e;=U
> TBLRD*  : E &3 Podp #f i2ubk rdg s0p %
> TBLRD*+ : 3# B~dp e fik #7dq ep 5 18 Mg R te -
> TBLRD*- : 3§ Bodq 4 hk #iidy e 7 18 4 it

> TBLRDAX : #d k4o — 15 1 3 By B ok 945 67
r %
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_—
icontol 12 7 35 A e B 4 O
PIC18F452

FSRO, RAMBUFADDR ; ??%EZZ—bit AR b 4
UPPER(PROGMEMADDR) ;

TBLPTRU ;
HIGH(PROGMEMADDR) ;
TBLPTRH ;
LLOW(PROGMEMADDR) ;
TBLPTRL

FIIVE ] RN » R

TABLAT, POSTINCO ; AJERIVENEE] FSRO FREE[EY RAM
> puibibig > FSROY[- PLE[™ -~ fb i
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Meczocie B~ 42 2% 2 A
PIC18F452

B Table Write ?F""&J “oF e[l Data Memory Ry
Program Memory
B Program memory I'] Byte (57 32) E38T6F » I'] 22 bit
F™ Table pointer ‘*léaf‘FTq‘—_iE' b HH-
> TABPTRU : TABPTRH : TABPTLL
B TABLAT 'EI?TT% S HARKEY 7 Program Memory ey

B PIC18Fxxxx fifH [FEE[RRHY Table Write f¢ ]
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——————————————————————
Zontrol. P I C18 FXXX Table erte #Fj

MICROCHIP

B [Y%& TABLE Write pufg|=H =4

> TBLWT*

> TBLWT*+

» TBLWT*- :

> TBLWT+*

Microchip Technology Taiwan

EERB TR IRp R s
B FoR ip W97 e 2 g 4 -

B R B4 4R 0t et 15 Hdn 198 -

. ﬁé—#ﬂﬂi—iﬁ— fg-ﬁ'—ﬁé— L g %iﬂﬂ"-"’“rifﬂ (a1

Slide 164 Workshop 400 Oct. 2005



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
MepoE A2 eI~ b
PIC18F452

}l‘—‘“jﬁ KRN Long Write A
| i R

FSRO, RAMBUFADDR ;}HEIF@ H r’jiﬂ—ﬁ@‘ 22 Bits
UPPER(PROGMEMADDR) ; ¥ Table Pointer HI

TBLPTRU - TABLPTRU, TABLPTRH, TABLPTRL
HIGH(PROGMEMADDR)  ;
TBLPTRH .
L OW(PROGMEMADDR) -
TBLPTRL :

POSTINCO, TABLAT ; IR AR R R
. TABLAT FIEUTT%%E'
; Bl = holding register
POSTINCO, TABLAT ; BY P 932 [ byte
; B1*' = MSB (odd address)
= w’{éji{f‘, long write pvAEH:
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A

MICROCHIP

IControl. ‘?;ﬁ Sg ir ‘ Table Read

= a‘%ﬁ%@?“ - C:\W400 workshop\Exercise\Ex5.asm

B K&t ROM F'fﬁ"f['l?ﬁl"il H|Table Read pu =il i » i RS-232 [Ei:2
?H?Fﬁ&?f‘fﬁﬁ?%q

FvEE £ 9600, N, 8, 1, None Handshake

= %’TE}BIEAJ 1%} (Timerl) i@;&iﬂ"flﬁ “The A/D Results are : “ ?U%’f‘if—lﬁ*}%
B 0 F R A/D puiiEsE il ((10-bit ) 55 ASCIIS - @é'ﬁu;é‘fﬁﬂ%&
FEES (DOVESSEIgYT USSR )

PC SR “P” &ix » @ [HESS A/D fifi » i3}[é’]3"flq “The A/D is stopped
conversion I [IZ[AZ i EFRE

PC St “C” s2fl|FEm = AD [ > i"r}[ﬁ’ﬂ"ﬁll “The A/D is running !”’
B[RS RE
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