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MICROCHIP
MASTERs

yAl

Table Pointer <2>

Inc/Dec logic

a

i

Program Memory

PCLATU|PCLATH

(up to 2M Bytes)

Program Counter

31 Level Stack

PIC18 3%
—

Data RAM
(up to PRODH | PRODL
4K Bytes) 1 Y
) 8x8 8
} 1 Y Multiply [
Address<12> 4 8
1»4 1»12 ‘ s BTOP | WREG B
SN 5sk Wl Fsro ‘r 8 ‘t 8
y ¢ N\ 4
— 8 l
$ FSR2 {

8

1

Instruction

Register

T

Power-up
0SC2/CLKO
0SC1/CLK1 m"' T"Her
-y . Oscillator

TIOST ey Startup

T10S0 VAN l Timer Con

AX PLL Power-on

Reset
‘ Watchdog

Brown-out |ummmmmdd|  Timer

Reset
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Brown-out
Reset
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MCLR Vbb,Vss
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E R W AT

I ® SFRs 7iBank 15t

_ Bank3
SZ:k 4 ® [ fiieL R EAl £l

Bank 5 X BT A A7
® KA MfE4n LA

——— o )%iﬂﬁﬁii#%‘}ﬁ%ﬁﬂ
WREG Register S IR A A7 A Al A B A

_ /= [ LSO Y
Special Function l %ﬁ%ﬁi*ﬁ[
Registers (SFR)
16-hr 35> ATLH -

Direct addr <8>
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f“ SR SR

RAM s /7-fit s B K 1] 214K
164 4

o FF4H 4256 1 bytes

QR

o FrikIaEE A A7 4% (SFR)

o HHZFF43RAM (GPR)
SFRs #H & ik i 0xFFFh
GPR Hitil: MOXx000h T4

2 T T — e FR B 47 Ao 52 )
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0x000 General

Purpose

OXOFF

Ox1FF

Special
OXEEE Registers

Bank O

Bank 1

Bank 2

Bank 15
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B A7 28
MICROCHIP HiZEFutk
o 8-/ el 54 T:@'J

o L 54-1i HBSRZ[E245%E

e movlib 52K BSRFEAT Nz,
BSR %ﬁ%% 16-piF52

IIIIIIII

4- uil%EBSR
A AT 8-firk E 64 5

DD aR
a %zﬂ@lz-ﬁ%ﬁ%%f@ﬂt
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wﬁ(\ HHEFE#s: Access Bank

MICROCHIP
MASTERS 0)0[0]0) GPR Bank 0
e “Access BankK'fE &l At es P HIMN &E ooel

e Bank O E 128/ H.0

e Bank 15f] 5128/ HLJt Bank 1
e Access Bank T N

R T SR
4 Jo A B g
?ﬁ}? H@E%B/;E% Bank 15
ol Ve G

OxF80 oy ==

OXFFF
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wﬁ(\ 25 Fes. Access Bank

MICROCHIP
MASTERs 0x000[ " Access | Bank 0

o P BN AL ] H Rk Fi xE  H dr e 20
o ‘@ ff =0, Bank 7£LL T & M HEAT ) #e: Bt
o kIR A1 Te
o (EAEEIIP X Access RAM F-1it: Bk 1

BSR % f7#s = 0001

Force access bank = (1)??? Bank 15

\ XF80 | special
AN <EEE| Registers

ADDWEF f,d,a 0010 Ol1ldr| ffff ffff

a=0
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™\ B A 25 A7 5L
MICROCHIP FIERAE
F R

OPCODE jgagd,f f fof fif f f
|

a = Access Bit

Program Example:

a = 0 for access bank

moviw 5
a=1for BSR value
iorwf Varl,F,ACCESS
d = Destination Bit movlb  HIGH(Var2)

xorwf Var2,F,BANKED

d = O for destination W

d = 1 for destination f

L= 8-bit Reqister Address

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18
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N B 5.

MICROCHIP PLEEYE
AL ERVEFE 215 =

OP CODE 4bibibda

Program Example:
bsT Varl,0,ACCESS

a= Access Bijt movib HIGH(Var2)

b = 3-Bit Address
(Bit Number)

btg Var2,7,BANKED

a = 0 for access bhank
a=1for BSR value

fi=8-bit Register Address
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5(\ IEFE#s: Access Bank

MICROCHIP
MASTERs

® Access Bankfi H 7

o A ME AT a4l e X A 12-7 [l
e 1EMPASM >k#tiEaccess hit

Program Example:

Varl equ Ox001 ; Varl i1s located in the access RAM
Var2 equ Ox100 ; Var2 is located 1In bank 1

org 0x000000 ; Reset vector location

moviw 5 ; Load 5 1nto WREG

addwf Varl,F ; Access bank used by MPASM

movib 1 ; Set BSR for bank 1

addwf Var2,F ; BSR selected by MPASM

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18



BT
MOVFF 54

® MOVFFT54 0V 20 AT filh oo AAT-fidh v 1)
far, A YMEF WREG 5iBSR

® 2 R, 2 MR A
MOVFF $5-2f#% 3

OP CODE
__(NOP) ,d d d d did|d}d|d|d|d|d

s, d = 12-bit Register Address
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“ﬁ(\ R AEAE S
MICROGHE ]2 <-4k

o — NM12-f[aldeT- k- F A4 (FSRN), Bk A&+

® HNFSR NP8 B B A7 o

e FSROH, FSROL
e FSRI1H, FSRIL
e FSR2H, FSR2L

o JHLFSR #5%3%<% FSR
® 2 word, 2 cycle

BN aInnn -
FSRnL

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18
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R Mo 7 i
ioRgGHE A5 <34k

® 5 Fifiz kI HIEFSRXH  FSRXL &L
® FSR BT822 0 & A7 1) -1k

Reaqister C-equiv Function

INDFO *ESRO ) Sk FE EF AN AR

POSTINC1 *FSR1++ =St =k

POSTDECO *FSRO-- B2 F-HEdEE B 30 5 5

PREINC2  *(++FSR2) [a]#& k54 B 8
A7

PLUSWO *(W+FSRO) W HER 2z S HEZ 5]
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T i
MICROGHE ] 82 =-41k
o i [%RAM1H1:0x000%OX5FFH ) P 45

o |HEEFHLH bl Nz BFSRN

® INDFn@ HVEFRAELL S fs A FH 1 2 A7
52 - FSRFS Jf] [ -

Program Example: Clearing RAM

moviw  Ox05 ; Value to compare

Ifsr FSR1, 0Ox000 ; Set FSR to first RAM location
LOOP clrf POSTINC1 ; Clear location, increment FSR1

cpfsgt FSR1H ; FSR1IH > 5 ?

goto LOOP ; NO, loop
: - YES, next instruction

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 16



Fa

PIC18 5. 5 #1224

MICROCHIP R AR A

o it ® Py A7 fifi s 2 A oA m]
F2M7 7 (21 bits)
. . T
. ® 21-(ifIHERN 31K
| ResetVector (I3 & vt

. RE
- g - .
High Priority Interrupt Vecto [ 1IEN : © A7) N bk
. -
Low Priority Interrupt Vector [FEJ 0000

on-Chip ® N[ N L HILHE
Programming 0008h #10018h

1FFFFFh
200000h
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ﬁ(\ = > e =t
icRoGH? Ao B2

o TP rfifias LA 719K et
o THlarilE s BN EHL 5K
oﬁé%%ﬁ%ﬁﬁﬁﬁ?ﬁ%%ﬁﬂﬁ%ﬁ
EIZII
o I/ - fiwn il I B ES Nl M 1643
P
® FIPICL7CXXXFE A7t w2 bd
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R PIC18 . ML
MICROCHIP T T BAs B
e 21-H/iHIPC

e PCU, PCH, PCL
o " HEEMEMPCEH fFon

e PCLATU, PCLATH

o 5% 5 & LIRS 5%
e PCIMKARANLIE E A ‘O

e PCL iR 12T
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T PIC18 H B4R
MICROCHIP AIEHEFR

MASTERSs

o N IIEAT Vs ) ) = A7
e TOSU, TOSH, TOSL

o X UMERHEAERITE 2
e PUSH, POP

e STKPTR Ffr#s wdErkfatslH, LI T
WA 5 A vl T

R/C-0 R/C-0 R/W-0 R/W-0 R/W-0 RIW-0  R/W-0
[ STKOVF ] STKUNF _ SP4 [ sp3 [ sp2 [ spr [ sSpo |
bit7 4 3 2 1 0]

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18
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R

PIC18 H. 5 HL.EE4

MICROCHIP Herk ERE

MASTERSs

CALL
RCALL
PUSH
INTERRUPT

PCLATU PCLATH

20 @ 16 15 @ 8 7

Lellelle

TOSU TOSH TOSL

POP

31 deep x 21 bit Stack

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18




GOTO 4

MICROCHIP
MASTERs

o GOTO WFI54
o 17521-/i PC1H

o NFFELIE L

o 20-1i "k’ {EZ%% APC<20:1>

GOTO Instruction Format

OP CODE

‘ k = 20-bit Immediate Value

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 22



CALL 5%

MICROCHIP
MASTERs

e CALL X FF54
o U5 7214 PC
o NEEREN
e 20-7 “k” fHZ<3 N\ PC<20:1>
o x[u[Hilik A (JEA(E) PC+4

OP CODE

‘ k = 20-hit Immediate VValue ‘ S = fast call/return mode select bit

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 23



o e 2

MICROCHIP
MASTERs

o I T PAZAHNS 7 A4

o 1 1MRAT, 211~

3

® THX 745 n] LLAE
-1024 454 ($-2

2] +1023 542 ($+2046)

Relative Branch Instruction

Y NERE

048)

db

. BRA,RCALL

Bh¥ :

OPCODE

‘ k = 11-bit Immediate Value

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804

P18
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R

MICROCHIP
MASTERs

AT S L

o HUINT \SAN SIS 4

o BHIELHRY FAT

(1 3] 2 54 JA11H)

o FHXT AT 3CHE 2 nIAECL e F Bk
-128 54 ($-256) #+127 54 ($+254)

BC label branch if carry (C=1) =]\ [e:
BZ label branch if zero (Z=1) BNZ
BOV label branch if overflow (OV=1) BNOV
BN label branch if negative (N=1) BNN

Conditional Branch Instruction

OPCODE

‘ k = 8-hit Immediate VValue

© 2004 Microchip Technology Incorporated. All Rights Reserved.

804 P18 Learning to Program in Assembler on the PIC18

25



b Eap e
MICROCHIP PC *HX—J‘ :% ll:

o s FHAr#PCLATU FIPCLATH
® NGNS T Atwy PCL ZE AN 21-M2UE 2 FE P12

B |

%ﬁp

Internal Data Bus) <8>

— 5 — 8
PCLATU <5> PCLATH <8> ~8

— 5 — 8
PCU <5> PCH <8> PCL <8>

21-Bit Program Counter

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 26



T FEFF A 8
MICROCHIP SE R ERAE

o 8-RISTEIMEL 5 7Ed 4T
o SrHI¥EE{EHE 4 Tl

movliw, addlw, retlw, etc.

16-bit Instruction for Literal Instructions

OP CODE

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 27



“ﬁ(\ B TR A

MICROCHIP
MASTERs

o LTHINIFE R LI I S P17 i e

e IBLRD, TBLWT

o fmfm PN BB BT A i i 34 T 2 S
SRAM

FLASH

EPROM

4% (FPGA, USART, A/D...)

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler o

n the PIC18
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R

MICROCHIP
MASTERs

e TBLRD 5%

v(l/
A

FEFPAFfifi A%

o T
o Ui N
Y = e ey ol e
o MM s

d

o T EMSTE S RAL A
tblrd* ;read PROGMEM(TBLPTR)->TABLAT
movFf TABLAT,A ;move TABLAT to location

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 29



ﬁ(\ tblrd ¥54

MICROCHIP
MASTERs

Table Pointer | TBLPTRU | TBLPTRH | TBLPTRL

Table Latch TABLAT

tblrd*

Y

RE A7

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 30



O BB

MICROCHIP 2
MASTERSs

moviw  UPPER(TBL_ADDR) ;Load the
movwf  TBLPTRU ;table address
movlw  HIGH(TBL_ADDR) ;upper, high and low
movwf  TBLPTRH
moviw  LOW(TBL_ADDR)
mowvf  TBLPTRL
tblrd* ;read PROGMEM(TBLPTR)->TABLAT
movff  TABLAT,LABEL ,move the data byte out of
; TABLAT

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 31



R SR

MICROCHIP
MASTERs

® AMAN[A] A ECHE 5l T R4 AE 1) Rt

o MR HBBAEHCKLIT-CIE = 154

TBLRD*  FI54 1A

TBLRD*+  Z&45% H))5
TBLRD*- X454 B3l 5 0
TBLRD+* R{5%l H 3Tl

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18



R PIC18 2 FHLES
MICROCHIP o R R I

® =N HEAISNER A B
BRI v AR Al DA EE & s MR L Se 2%
15 m{RADL e 20 B WDt e 2] B kA 15 €
= Ry AN L) R 45t E
BEA R IBTAT A R R v s
K2 B T Al L 5 A1
] 7€ [ A W SE Dy 3445 4 A 3
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P
CROC =
MASTERs =]
TMROIF
ric: —J)

INTOIF
INTOIE

INT1IF
INT1IE
INT1IP

INT2IF
INT2IE _:_.

INT2IP
Peripheral Interrupt Enabled bit
Peripheral Interrupt Flag bit
Peripheral Interrupt Priority bit

3 PR
o
[
[
[
[

@ = - IPEN
Additional Peripheral Interrupts ®
® IPEN
GIEL/PEIE
From (a)

© 2004 Microchip Technology Incorporated. All Rights Reserved.

Uk
Jedk

y

»

IPEN

High Priority Interrupt Generation

»

P

From (b)

804 P18

Learning to Program in Assembler on the PIC18

High Priority Interrupt initialized
(Disable low priority interrupts)

———)

Interrupt to CPU
Vector to location
0008h

(High Priority
Interrupt

Vector Address)

D

GIEH/GIE

To (c)

34



\ 724
MISROGHE [RAL5E K

(if in SLEEP mode)
y)

Peripheral Interrupt Enabled bit
Peripheral Interrupt Flag bitE.?
Peripheral Interrupt Priority bit
. Interrupt to CPU
Vector to Location

y ) @ = o 0018h (Low
Additional Peripheral Interrupts : Priority Interrupt

Vector Address)
TMROIF —
TMROIE —.—
TMROIP -

To (b)

RBIF GIEH/GIE
RBIF :.
RBIF ™
INTOIF
INTOIE :r
INTLIF =
INTLIE ——.
INTLIP ™
INT2IF
INT2IE —.—
INT2IP ™

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 35




R b 7 P S A

MICROCHIP
MASTERs

o IPEN 1 HA/EH Wit =
® RCON Zifrae:

R/W-0 U-0 R/W-1 R/W-1 R/W-1 RIW-0  R/W-0
| [ WrRT B R [ 10 [ Pb_[ POR [ BOR |
bit7 6 5 4 3 2 1

o THRE/ZE I NIt 2k
o [HEE/ZE [ FIPIC16CXXX 25 i W =X

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 36



ﬁ(\ P|C18 ==
MICROCHIP AT,

MASTERSs

e HIPEN=0, AT\

INTCON<7> 4 GIE
INTCON<6> 4 PEIE

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
| GIE/GIEH |PEIE/GIEL] TOIE | INTOE | RBIE | TOIF | INTOF | RBIF |
bit7 6 5 4 3 2 1

o T 5PIC16CXXX KLk

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 37



wﬁ(\ PIC18 HH:
RO AL e P TR

MASTERSs

o HIPEN=1R}, wJELIEZHH Witk

@ INTCON<7> #GIEH, INTCON<6> #GIEL

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
| GIE/GIEH |PEIE/GIEL] TOIE | INTOE | RBIE | TOIF | INTOF | RBIF |
bit7 6 5 4 3 2 1

o HL/CZfHiRE GIEH L& GIE
o (LIt giftirE GIEL /X% PEIE

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 38



R Pk

MICROCHIP
MASTERSs
e INTCON2 Frravtl & 1 (Hlr) TMRO L5t 4
2
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
| RBPU | INTEDGO | INTEDG1 [ INTEDG?2 | INTEDG3| TOIP | INT3P | RBIP |
bit7 6 5 4 3 2 1

TOIP=1 (BEAIRES), I ATOIF A St 2%
TOIP=0, 84 TOIF &AL 5t 2

o i}
o i}

s A5

e /= INTCON2 i1 RBPU FIINTEDG/v.
® 7 PIC16CXXX OPTIONZ {728

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 39



N

t:[jﬁ

TR A7

MICROCHIP
MASTERSs
R/W-0 R/W-0 U-0 A R/W-1 WAL R/W-0 R/W-0
RCON [ PEN ] . WRT BB R | 1O [ PD POR | BOR
bit7 6 5 4 3 2 1
R/W-0 R/W-0 R/W-0  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTCON | GIE/GIEH |PEIE/GIEL] TOIE | INTOE | RBIE | TOIF INTOF | RBIF
bit7 6 5 4 3 2 1
R/W-1 R/W-1 R/W-1  R/W-1 R/W-1 WA WA R/W-1
INTCON2 | RBPU |INTEDGO | INTEDG1 | INTEDG2 | INTEDG3 | TOIP NMEEEEELR
bit7 6 5 4 3 2 1
A R/W-1 R/W-0  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTCON3 | INT2P | INTIP | INT3E | INT2E | INT1E | INT3F INT2F | INT1F
bit7 6 5} 4 3 2 1

© 2004 Microchip Technology Incorporated. All Rights Reserved.

804 P18
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N ch 7 257 52

MICROCHIP
MASTERS
R/W-0 R/W-0 R/W-0  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PIRL | PSPIF | ADIF | RCIF | TXIF | SSPIF | CCPlIF | TMR2IF | TMRI1IF |
bit7 6 5 4 3 2 1
R/W-0 R/W-0 R/W-0  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PIEL | PSPIE | ADIE | RCIE | TXIE | SSPIE | CCPlIE | TMR2IE | TMRIIE |
bit7 6 5 4 3 2 1
R/W-1 A R/W-1  R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
IPR1 | PSPIP | ADIP | RCIP | TXIP | sspiPp | ccPi1lP | TMR2IP | TMR1IP |
bit7 6 5 4 3 2 1
U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
PIR2 RN BCLIF [ LVDIF [ TMR3IF [ CCP2IF |
bit7 6 5 4 3 2 1
U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
PiE2 RN BCLIE [ LVDIE [ TMRSIE [ CCP2IE |
bit7 6 5 4 3 2 1
U-0 U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1
iPrR2 N BCcLiP [ LvDIP | TMR3IP [ CCP2IP |
o] 1 ¥4 6 5 4 3 2 1

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18
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Ry T

MICROCHIP
MASTERs

o HT~/\DUT%KTU | — R 521 5 AT
ne sk 75 1% \WREG, BSR, fil STATUS

® JUVFRIAFfifis PN 2 PRI AL HE

® 2 rein] ] RETFIE #5447k 2
?ETFIE FAST - Fast restore

o MMM fras, TWiLIHEFHEF(ISR)
A8 R A R BT T B
o T HESMHRAL T W Ab B+ F2 7 1 s Ml

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 42



ﬁ(\ BT

MICROCHIP

MASTERSs

e CALLIEA T s i n] LA EPLid’ CALL/RETURN
HAE

o ﬁu%s: 1, WREG, STATUS, BSR ZF {7 #5F A\ 5¥

o T‘ﬁ/\m s =1 0] DLREs2 1 2 free P I A BV 2 3|
WREG, STATUS, BSR Z {74

e RETURN FAST
e RETFIE FAST

© 2004 Microchip Technology Incorporated. All Rights Reserved. 804 P18 Learning to Program in Assembler on the PIC18 43



1N\ o 4T
MICROCHIP (SCI/USART)
o X T 7wy s BEX T [F] 5 7 20
e 8- I9-bit ¥
o [BIEN K IE XL N 25 A7 7%
® IS AT AR L
o LIEABMIMEA AT 45
o LHIMBHFR KRS
o i NPFFF@ 40 MHz
e |5]/0: 10 Mbaud
® ;625 Kbaud/2.5 Mbaud

o 9-fEIFE A

© 2004 Microchip Technology Incorporated. All Rights Reserve
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TXD8

T/”EG

TX'E TX8/9

Interrupt

<__._ XIS — '_ I
GERR F

I

ADDEN
RCD8

. D) =
I r’C;r’EC)
I-

RC8/9

RCIE

RCIE —

© 2004 Microchip Technology Incorporated. All Rights Reserved.

'I'I‘I'[

I RXDATA
n t RCCLK

804 P18

TXDATA

TXCLK

1T T
USART HE[E

&)
TXEN SYNC
SREN CSRC
CREN
SPEN

T

— RC7/RX/DT

I

TO RC6, RC7
I/O Port Logic

Baud Rate
Clock

Learning to Program in Assembler on the PIC18
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R =

AT

FFRTE TX

o UWIRTXREG M=%, TXIF=1

o I TXREG {#f TXIF=0

e WRETSR I, TRMT =1

o ¥ TSRIFTRMT =0

F A1 TRMT #4E

v — N IR

RC6/TX/CK

o UMRTXREGH:ZE:Z M H TRMT =
1, LBl 2k ATSR. B 4T3

TUEHAT R AL, [ TXIF =

1
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AT
MICROCHIP RCIF #:1E

MASTERSs

e RSR #Z#WH T
e %\ RCREG FIFO,
RCIF =1
o WHH —EIRIE B AL BN 2

B 7 | T el e
PRI NFIFORI 26 — My &

o IMLFHSE N EUE, AR

FIFOH A 29, 450 >
RCIF H #r=4:

+—4 RC7/RX/DT

2 IREE FIFO
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MICROCHIP
MASTERs

o HIM:

o i

® Jn’5 AL E

Lab 1: USART &4

IMPLAB® IDE
R H

LEI H HH S I SCAE
IS INAE 2 AN 58 - G

JICD 2>

R

R

® XJSFRs#ATHIIGA 1 &
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“ﬁ(\ Lab 1;: USART #f#i4:

MICROCHIP
MASTERs

e Lab 1/TCh4;
e {f'Startup’ L EUSART
e 19,200 47 #%. @ 4 MHz
o HiXilEe, TSR
o HiudikAu il ZE 1
® U E NI W
® {i‘HighISR ¥ infHs ;
o IIUSART itk
o [FlIEZH |PC%
o JHHEZ Zum ki I 45 R
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wﬁ(\ Lab 2:

MICROCHIP
MASTERs

e Lab 2/ H HI:

o T Zwih = KM A FE o A7 0vf i 1 2L

o Ui FHRE A i A N Ao
o f &M AIWTHE <
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wﬁ(\ Lab 2: i3

MICROCHIP
MASTERs

/RH'
s

e Lab 2H H:
e 7 ‘HighISR F it AAXAG
o I HUMNUSARTHE 2 )74
o IR FFFiE <CR> (0x0d)
o jgffﬁgﬁﬁ% Ij‘j B/]'fm P Zilf ijﬁ
o HFO0FFHIE
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wﬁ(\ Lab 3: FSR &Fff#s

MICROCHIP
MASTERs

e Lab 3H/1:
o AN ThREE
o JHFSRsI/EZ It v
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wﬁ(\ Lab 3: FSR &Fff#s

MICROCHIP
MASTERs

e Lab 3H1:
o ENIEELR ‘WriteUSART’
o ZfiHFITXREGHZ
o KIXEWREGWH HEUHE
® 1 'Startup s INAHS
o HlUntFSRO, I 'E+5[4 ‘RXBuffer
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wﬁ(\ Lab 3: FSR &Fff#s

MICROCHIP
MASTERs

e Lab 3H1:
e 1t ‘HighISR ¥ InACAg
o M EAN R AAT A 2] RXBuffer'
o IR <CR> &z, Ko 2 i =245 LA I
1% A PC 2% it

o [AIAEARIX 4T 5 J5 Ml i =<CR> (0x0d)
F<LF> (OxOf)
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wﬁ(\ Lab 4: 478 L

MICROCHIP
MASTERs

e Lab4HI:
® 17—l HG A Bas A
® LT ATfiias € 74 “Start”

o [LHRIX B FATMlM%
o BRI AT A7 /L RXBuffer’
o HiF| <CR>,
o KRXBuffertI ] N IR e A7 7 1Y)
AT R AH LR

e FiRXBuffer [1J355H{E B 1
o WRMNAWIE, )5 PORTB HJLED
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N PIC18 B HliE<5

MICROCHIP
MASTERs

710

Byie and Bit Oniented Operatieons

ADDWF fd,a AddWtof MOVWE Move W to f

ADDWFC f,d,a Add W and Carry to f NEGF Negate f

ANDWF  f,d,a AND W and f RLCF Rotate left through carry
CLRF f.a  Clearf RLNCF Rotate left (no carry)
COMF f.d,a Bit-wise complement f RRCF Rotate right through carry
CPFSEQ f,a Compare W to f, skip if = RRNCF Rotate right (no carry)
CPFSGT f,a Compare Wto f, skip if > SETFE Set all bits in f

CPFSLT f,a  Compare W to f, skip if < SUBFWB Subtract f, Borrow from W

DECF f,d,a Decrement f SUBWF Subtract W from f
DECFSz f,d,a Decrement f, skip if O SWAPF Swap nibbles of f

DECFSNZ f,d,a Decrement f, skip if not O TSTFESZ Test f, skip if O

INCF f.d,a Incrementf XORWF Exclusive OR W and f
INCFSZ f,d,a Incrementf, skipif O

INCFSNZ f,d,a Increment f, skip if not O BCF Bit clear f

IORWF f,d,a Inclusive OR W and f BSF Bit set f

MOVF f.d,a Move f BTFSC Bit test f, skip if clear
MOVFF f1,f2 Move source fl1 to dest. f2 BTFSS Bit test f, skip if set

BTG Bit toggle

f = File Register, d = destination (0=f, 1=W), a = access bank usage (0 = access, 1= BSR)
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PIC18 2} HlIE 442
B H— )_L:J:EI ~N A~
MASTERS

Conirol Operatiens Crieral and Conirel Operations

BC

BNC

BN

BNN
BOV
BNOV
BZ

BNZ
BRA
CALL
CLRWDT
GOTO
NOP
POP
PUSH
RCALL
RESET -
RETFIE s
RETURN s

N AN

1 1 ~ 1

n,k Load 12-bit literal to FSRn
k Return with literal in W
Go into standby mode
Move literal to W
Inclusive OR literal with W
Add literal with W
Subtract W from literal
AND literal with W
Exclusive OR literal with W

Branch if Carry

Branch if Not Carry
Branch if Negative
Branch if Not Negative
Branch if Overflow
Branch if Not Overflow
Branch if Zero

Branch if Not Zero
Branch unconditionally
Call subroutine

Clear watchdog timer
Go to address

No Operation

Pop top of return stack
Push top of return stack
Relative Call

Software device RESET
Return from interrupt
Return from subroutine

f = File Register, k = literal value, b = bit address <0,7>, d = destination (0=f, 1=W)
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MICROCHIP
MASTERs

Pregram’ Memeny Operatiens

i

TBLRD* Table Read

TBLRD+* Table Read, Pre-increment
TBLRD*+ Table Read, Post-increment
TBLRD*- Table Read, Post-decrement

TBLWT* Table Write

TBLWT+* Table Write, Pre-increment
TBLWT*+ Table Write, Post-increment
TBLWT*- Table Write, Post-decrement
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N PIC18 AR AL Tu

MICROCHIIJ ; Polling a bit
MASTERSs pgy btfss PIR1, TMR1IF ; Has Timerl rolled over yet?

o] g2} Poll ; No, keep checking

- . Yes, continue code

; 16-bit Addition/Subtraction
movilw LOW(Constant) ; Get low byte to be added

addwf LowByte,F ; Add the low byte
movlw HIGH(Constant) ; Get high byte to be added
addwfc HighByte,F ; Add the high byte + carry

movilw LOW(Constant) ; Get low byte to subtract
subwf LowByte,F ; Subtract the low byte
movlw HIGH(Constant) ; Get high byte to subtract

subwfb HighByte,F ; Subtract low byte - borrow
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04 PIC18 ALl

MICROCHIP
MASTERSs

, Comparing a value
moviw ConstantValue
cpfseq INDFO
bra NotEqu
IsEqu -
return
NotEqu =

return

Put compare value 1In WREG
Is value 1n INDFO equal?
No, go to appropriate code
This code executed when

equal

This code executed when

not equal

© 2004 Microchip Technology Incorporated. All Rights Reserved.
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MICROCHIP
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, Copy 10 bytes of data memory and reverse order of the bytes

Ifsr FSRO,Bufferl
Ifsr FSR1, (Buffer2+10)
moviw .10

Loop movff POSTINCO,POSTDEC1
decfsz WREG,F

Bra Loop

: Point to source buffer

- Point to end of dest. buffer

; Move bytes and update FSRs
; Ten bytes moved yet?
; No, keep looping

> Yes, continue execution

© 2004 Microchip Technology Incorporated. All Rights Reserved.
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N PIC 18R AT i

MICROCHIP
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; Reading a value from Program Memory

moviw UPPER(Address) ; Load the
movwf TBLPTRU ;, table address
movlw HIGH(Address) , upper, high and low

movwf  TBLPTRH
movlw LOW(Address)
mowvf  TBLPTRL

tblrd* ; read PROGMEM(TBLPTR)->TABLAT
movFf  TABLAT,W ; move the data byte out
; of TABLAT
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