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Flash Pragram hMemorny 1K
EEPRGM Program hemary —
ROM Program Memory —
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St 1k Timer Modulels) TMRD
Interrupt Sources <
IFQ Pins 13

1 U Voltage Range (Volts) 2.0-6.0
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Table —1 PIC16F8X Family Devices



DIP | SOIC ro/P Buffer
PIn Name No. No. Type Type Descrption

QSC1/CLKIN 16 16 I ST/CMOS B Qscillator crystal inputfesternal clock source input.

QSCACLKOUT| 15 15 o — Osecillator crystal output. Connects to crystal or resanatar in crystal
ascillatar mode. In RC made, ©SC2 pin outputs CLKOUT which
has 1/4 the frequency of OSC1, and denates the instruction cycle
rate.

MELR 4 4 1P ST Master clear (resef) inputprogramming waltage input. This pin is an
active low reset to the device.
FORTA is a bidirectional /O part.

RAQ 17 17 1o TTL

Ral 18 18 1o TTL

RaA2 1 1 1o TTL

RAZ 2 2 1o TTL

RALTOCK] 3 3 I ST Can also be selected fo be the clock input to the TRMRO

timericounter. Qutput is open drain type.

FORTR is a bidirectional ¥ port. PORTE can be software pra-
grammmed far internal weak pull-up an all inputs.

RBO/NT B B 1 TTL/ST [0 RBO/INT can also be selected as an external interrupt pin.

RB1 i i 113 TTL

REZ2 B B 1o TTL

REZ 8 8 1o TTL

RE4 10 10 I TTL Interrupt an change pin.

RB& 11 11 I TTL Interrupt an change pin.

RBE& 12 12 I TTL/ST |2 Interrupt an change pin. Serial programming clock.

REB? 13 13 I TTL/ST |2 Interrupt an change pin. Serial programming data.

VEs 5 5 P — Ground reference for lagic and 1FOQ pins.

Voo 14 14 P — Positive supply for lbgic and 13 pins.

Legend: |=input O = output KO = InputfQutput P = power

— = Mot used TTL=TTL input ST =Schmitt Trigger input
Mote 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.

27 This buffer is a Schmitt Trigger input when used in serial programming made.
3: This buffer is a Schmitt Trigger input when canfigured in RC ascillator mode and a EMOS input atherwise.

Table—2 PIC16F8X PinOut Description
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Figure—3 PIC 16F8X Block Diagram
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Figure —4 Program Memory Map & Stack
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S G 9 RESET Cl>  ALU (5L ) 5 8o Cll> 23S Olo sla cw Jobds Ol ol
3lg> hidd OLS (] )3 PD 9 TO sl Cuw . 2ibb g0 231> dhidl> Jlod SSL v aisS Ol
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BAN-0 BRW-0 BW-0 B B BA-x BA-x B«
IRP RP1 rRPO | TO 0] z | oc | ¢ R = Readable bit
hit7 kit W = Writable bit
U = Unim plemented bit,
read as ‘0’
- n =Value at POR reset
bit 7: IRP: Register Bank Select bit {used for indirect addressing;
0 =Bank 0, 1 {00h - FFh)
1 =EBank 2 3 {100h - 1FFh}
The IRF bit is not used by the FIG1BFEX. IRF should be maintained clear.
bit B-b: RP1:RPO: Register Bank Select bits {used for direct addressing)
00 =Bank 0 (00K - ¥Fh)
01 =Bank 1 {&0h - FFh)
10 =Bank 2 {100h - 17Fh)
11 =Bank 3 (180h - 1FFh)
Each bank is 128 bytes. Only bit RF0 is used by the FIC1EFEX. RF1 should be maintained clear.
bit 4: TO:Time-out bit
1 = After power-up, CLEWDT instruction, or SLEEF instruction
0 =AWDT time-out occurred
bit 3: PD:Power-down bit
1 = After power-up or by the CLEWDT instruction
0 = By execution of the SLEEP instruction
bit 2. Z: Zerobit
1 =The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero
bit 1: DC:Digit carry/borrow bit {for ADDWF and AD0DLW instructions) {For borrow the polarty is reversed)
1 = A camry-out from the 4th low order bit of the result ocourred
0 = Mo carry-out from the 4th low order bit of the result
bit 0: C:Carry'borrow bit (for ADDKE and a00LK instructions)

1 = A camry-out from the most significant bit of the result occumred

0 = Mo carry-out from the most significant bit of the result occurred

Nate:For borrow the polarity is reversed. A subtraction is executed by adding the two's complermnent of
the second operand. For rotate (RRE, RLF) instructions, this bit is loaded with either the high or low
order bit of the source register.

Figure — 5 Status Register ( Address 03 H, 83 H)
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: OPTION — REG OU3

Y s (12 i (LS S Cay ol Cannl (iaigi 5 S23l55 Ol Sy O ol
.38 0 B ol8,5 Pull UP (5,8 Jlodg yius pou Ui s )5 489 « TMRO / WDT Prescaler

R RA-1 R RAW-1 R/ W1 R -1 R/A-1 RA-1
RBFU | INTEDG | TOES TOSE PSA P32 P& P30
bit7? bitd

bit 7: RBPU: FORTE Full-up Enable bit

bit B:

bit &:

bit 4:

bit 3:

bit 2-0:

1 =FORTE pull-ups are disabled
0 =FORTE pull-ups are enabled (by individual port latch values)

INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of RBOANT pin
0 = Interrupt on falling edge of BBO/ANT pin

TACS: TMRO Clock Source Select bit
1 =Transition on RALTOCHK] pin
0 = Internal instruction cycle clock (CLKOUT;

TOSE: TMR D Source Edge Select bit
1 = Increment on high-to-low transition on BAATOCHK] pin
0 = Increment on low-to-high transition on BAATOCK] pin

PSA: Frescaler Assignment bit
1 =Frescaler assigned to the WOT
0 =Frescaler assigned to TMRDO

P352:P50; Frescaler Rate Select bits R - Readable bit
BitWalue TMRO Rate WODT Rate W = Writable bit _
U =Unimplemented bit,
aoo 1:2 101 read as'0’
ool 1:4 1:2 -n =Value at POR reset
010 1B 1:4
011 11K 1B
100 1:an 1:18
1ol 1 B4 132
110 1128 1 .64
111 1 25K 1128

Figure — 6 Option_Reg Register
( Address 81 H)
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: INTCON 03
bl g0 4y @lio solod (51 ilito jlu Jled sla Can Jold OLS

RW-0 RAW-0 RAN-0 R/AW-0 R/AW-0 R/W-0 RAN-0 R/W-x

GIE EEIE TOIE INTE RBIE TOIF INTF RBIF |

bit# bitd

bit ¥ GIE: Global Interrupt Enable bit
1 = Enables all un-masked interrupts
0 =Disables all interrupts

Mote: For the operation of the irterrupt structure, please refer to Section 8.5,

bit 6: EEIE: EE Write Complete Interrupt Enable bit
1 = Enables the EE write complete interrupt
0 = Disables the EE write complete interrupt

bit 5: TAIE: TMRD Overflow Interrupt Enable bit

1 = Enables the TMRD interrupt R = Readable bit
0 = Disables the TMRO interrupt W= Writahle bit
bit 4: INTE: REWINT Interrupt Enable bit U = Unimplemented b,
1 = Enables the RBI/INT interrupt read as '0’
0 = Disables the RBO/INT interrupt -n =Value at POR reset

bit 3. RBIE: RE Fort Change Interrupt Enable bit
1 = Enables the RE port change interrupt
0 = Disables the RE port change interrupt

bit 2: TAIF: TMRO overflow irterrupt flag bit
1 =TMRO has overflowed {must be cleared in software)
0 = TMR D did not overtlow

bit 1: INTF: REQ/INT Interrupt Flag bit
1 =The REQ/INT irterrupt occurred
0 = The REO/INT interrupt did not occur

bit 0: RBIF:RE Fort Change Interrupt Flag bit
1 =When at least one of the RB/ .RB4 pins changed state {must be cleared in software)
0 = Mone of the RE7:RB4 pins have changed state

Figure —7 INTCON Register (Address 0B H, 8B H)
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12 a8 7 Q
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i PCLATH-4:Crs ﬁ &
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HEEEEEEE
PCLATH
PCH PCL
12 1110 & 7 Q
PC - GOTO, CALL
5 JI_POLATH-=A 2= ﬁ 11
Opoode < 10:C=
HEEEEEEE
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Figure — 8 Loading Of PC In Difference Situation
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sitane yob 4 Aidl> jl Caomd (pl . Cawl (idgi 9 S2ilgs didl> £95 SO Ail> (sLad ol

233 Ol L SFR 9 ouiitane pui G2 b J1 OT 4 (g piaw 9 3135 )15 Jobb i) (sLad >

- Cicular Buffer
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I8 a3liswl 390 OT )3 g 9 Oilgs 9 Al ol 4 sww piwd (S = SFR lez Caml

.EEADR 9 EECON1, EECON2, EEDATA | 335 )lc 45 35 05 50
EEADR 9 515 50 255 395 )5 1) 398 235l93> b 9 dtdgs 3L 45 231> Cp cies EEDATA
abdl> Col 64 511> PICI6FS4 . 3 15 0 0LS5 395 3 1) pbi 3 )90 4bidl> Ol o1

.CwI3FHU 00 H un))T 23920 U DATA EEPROM

: FLASH EPROM abéls yGALw

Juwgi (530 b BB adidl> il 5 So Olgie 4 FLASH EPROM ( 199042 Jolsl >
plonil 4ol S5l S )5 0T Sl gine dod 03,5 Sb Jos 45 LT 1. 35,8 Jglsie )8
0990 S (pl Juds 4 (pizred . €88 pU (FLASH ) @ oo aliSl> ool e ol ol ¢ 5 05 (s
S Lol 355 50 s FLASH EEPROM (T 4 OBl pay cawl (oSo 8l oT 03 5 SU
.39 g0 S FLASH T 4 4ol5 )sb 4 slidl jl 5 S sk

« FLASH abdl> ()5 ,S Jb Joe o € Cwl C)'.’.l FLASH 4akél> 9 EEPROM O k;..pl Oglay
1) olgseds Cob S b s S5 Olgi (50 « EEPROM 5 oS Jl> )5 398 g0 S abidl> JS
3,5 SL

s 2B SS9k 4 S gie L5 T > 45 331 0 4 law FLASH £95 j1 (mla 4dibl> 10
SL Gl QLS §> Jeid (g - 39d plosl Soly 4 Sl 3ilgs (o 03 Sy Joe 9 202
238 Jl> )5 35lg5 o0 FLASH dhidl> S Cdbo ol 4 4395 L. 3135 3959 La Sl 03 5
090 Olgic 4 dBdl> () jl osliwl ¢ 598 (5w b ¢ 313 J1)S s 392 (59 &S gouw
b Cawd Oloj .« Cawl 33 Jglaie Jlw L 45L1) )3 BIOS ROM 03,971,5 jo) 4 sl =

. Cawl 46 93U 395> 43 FLASH (sla alisl>
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: SFR ¢ INDF slo 303 § eaBims pé (o3 gn)sl
S 1) S Coiiz )3 INDF Ol 4 (25w T G (oS3 jud OLS SO INDF OLS
(bl g0 S 2Ll Sy @8l9 J3FSR ) . 23S (00 (B3 widT ¢ 28 g0 FSR LS 3 w1

aBlue pe o3 gupst (1 JBe
. Cuwl 10 H )lsks Jalid 05 Jald yusn) e
. Cuwl 0A H )Isks Jolid 06 Ja(d yusn) o
. N5 (0 $)NS)L FSR 003 )3 1) 05 )lshs
. 3315)3 aolgap 1) 10 H jlabs INDF O3 osilgd ols) ol ys @
(FSR=06 ). o (0 gW118] |) FSR jlsho snlg Sy ®

. 3313)3 a2lgap 1) 0A H )lsks INDF O03 )silgd 0)giS| o @

)) a3lalwl G RAM jI 20 H-CF H sla gl5s 03)5 Gl sl aslaw aslbyy Gy (2 JUs

: Ol o 831y Ol JUs 31 )> EuBTms PE (dd gv)s) (1Y)

mewlw 0Ox#0 ;initialise pointer
mowwi TSR ;. to RaM

HMEXT clef INDF ;clear INDF register
inct PSR jinc pointer

btfss PFSR,4 ;all done?
got o WMEXT ;M2, clear next

. CONT INUE
C-os O : ; YES, continue

wpl Gy

. 301 (3 03 )5 @y PICI6F8X )3 IRP ap )3 . ss) salgd Cuwy @y ( STATUS



2(

Figure — 9 Direct / InDirect Addressing
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39 (g0 aZge Cat 03903 S 9 39 yasiie (5399 Olgic VA gy 43 S 0T b Bl

39 4 )8 LB ) ;9,5 Olgie WA O ygy > pblie L U
23lie ¢ Oy g3 bgs plBUB 9 398 (o0 833l by L slie A Oy Sl OISleS pBun o
by 0o HuSdy o Oygo U Dygy (ol polez L L Nigd o g Oy LATCH s

. 35L o0 Open Draim o>9 5 (s)l> 9 31> 3ge 20 jui ) 40 sl CLOCK (39,9

Mame BEItQ Buffer Type Functlon
RAD bit0 TTL Input/output
RAd bit1 TTL Input/output
RAZ bit2 TTL Input/output
RA3 bit3 TTL Input/output
RA4/TOCK| bit4 ST Tapltodtp RARTALEF UMLK input for TMRO.
Output is open drain type.
Legend: TTL =TTLinput, ST = Schrmitt Trigger input
Valua on
Address | Hama Bil 7 Bil 6 Bil 5 Bil 4 Bil 3 Bil 2 Bil 1 Bil 0 Power-on ,‘,‘:ﬂh";fﬂ;g
5h PORTA = — il RALTOCK RAZ RAZ HA1 'HVP.CI --—¥ E¥xx | —--u uuuu
as5h TRISA — Lable[- 4__Summegy-tH RégistersAlsspeiated WA FORd dng | -1 1111 | -—1 1111
Legend: = =unknown, o =unchanged, - = unimplemented read as'0’ Shaded cells are unimplemented, read as '0'
: TRISB

buwgi (=95 L 9 (53909 Ulgie 4 O)gy Huasti 4S5 Canwl 49 93 9 w8 Dy SUB Oy
Oyg2 §l e TRISA OS5 line (65 )Sdec 45 59d (o yasmins TRISB OLS (sld Gy Cumidy
b A

Gy S bauwgs 45 Sl (639 0l 1 B JS15 Pull - Up I3 B & 90 sl oy 31 S5 o
RBPO Can 03,5 a0 bawgi Joe ol 45 3,5 Jled ) b Pull = Up ol goled Olss g0 oS
.35 50 90 OPTION - REG &L5

b S b )3 >95 Olgie 4 4L S LlSin > 9 Slessl O )50 4 La Pull - Up ol
2> by Gl S s (764 s 4L )B Oygy VL Jlex . siwn ghd 35gd -
g 43 )5 pli5 9> (53909 Olgie 4 b 4l (pl 45 ol Ll 5 it Yladio pusi )90

- 3,5 o3kl b OT (S 309 ol Olg (50

Mame Bit Buffer Type YO Conslstency Functlon
RBO/INT bit0 TTLST Imput/output pin or external interrupt input. Internal software
programmable weak pull-up.
RE1 bit1 TTL Imputioutput pin. Internal software progmmmable weak pull-up.
RBE2 bit2 TTL Input/output pin. Internal software programmable weak pull-up.
RB3 bit3 TTL Imputioutput pin. Internal software progmmmable weak pull-up.
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sy a0

SUS Obesl OISl . Cawl pidgi 9 O2lgs JLB w8 b3l / ol SO jdo )il
L =) SUS sl o359, ub b 9 ox59)0L 4 Ol OLSLl . s 13 1) =) 9 A1
)13 3979 JoaU ju e O g0 > ddBy S JIRd Huizmed . 3

> . 39d o pasive OPTION — REG LS I TOCS Cap buwgs jino jouli 3 ,Shoe >
ol 2L xi)leds Cl i asliwl p )3 39 g0 LRl Can 2l 0I5 pio U posls
2l (50 U9 S phmaw (JS15 SUS L RAG GL 4 0ol Jlosl ()15

: PRESCALER »salg

9 so posli 3>ly (5l ilgi (o0 45 3,15 399 M puS 9 )Suo 4> S Cawl o 8 536 )ledh S
9 PSA sla 4L 9 Cuns g5 9 ONl93 J18 3>y (ol . 59, LIS 4 WatchDog Timer (gl 0 b
s 42 b 9 Cuomdd p13S 4 3>y il 45 35S o yasine OPTION &b jIPS2 : PSO
. Sl 224 201 ol

2olie Sl ol ) 9 390 (0 pao poall U ly ] Holais] g0 PSA Cn 03905 jé0
WatchDog 45 3>19 (2l PSA Can 03905 o b 93,5 OBl Olgs oo 1) 1:256 91:401:2
3,5 Ol OT Sl Olgh oo 1)1:128 9w c1:2¢1:1 po3lio 9 b 0 yolass| Timer

( Timer 0 > WDT ) PRESCALER &3 (3 JGs

BCF STATUS, RPO ;Bank O
CLEF THRO iClear THMRO
;7 and Prescaler
BSF STATUS, RPO ;Bank 1
CLEWDT ;Clears WOT
MIVLW bfxxx=l=x=x=x" ;S8elect new
MIVNE JPTION _REG ; prescale waluoe

BCF STATUS, RPO0 ;Bank O



23

CLENDT

BSE

MOVLHN

MOVINE

BCH

STATUS, RE0O

R T

QJFTION EREG

STATUS, RFE0

( WDT - Timer 0 ) PRESCALER &5 (4 J0s

r

Clear WOT and

2rescaler

Baak 1

Select THMRO,

12w

2rescale waluope

and cleck scurce

f

Baak 0O

y Ohylas

Sl )55 (63150 9 OlgS 8 3 ¢ 25 Oolabd 4
295 Ml £95 L5l

Reset
449 9

(WDT ) WatchDog Timer

Olgs 8 433 (gl o Sleep CJl>

Sl eblas>
ID Location
s Cad SY U (23 ladio b g 35lg5 50 45 Cawl WatchDog Timer S 51y PIC16F84

S Sl k;.ibRC 295 Yl SO sl slsl ol sl poub O—.’.")‘;SLSJ'D“"I ol &~ )
 Cannl ptaanguns (S Caomnd s )95 Wl 1 Jiitaano YeolS

Valua on Valu i

Address | Hame Bi7 | Bi6 Bil 5 Bil 4 Bil 3 Bl 2 Bil 1 Bil 0 Poweron | 8u0 002
Rasal olhor rosols
2007h | Config. bits 2 2 21 21 PwATEY | WDTE | FOsC1 | FOSCO (2
&1h SN | mEPU | nTEDG | Tocs TOSE PSA ps2 PS1 pgg | 1111 1111} 1111 1111
Legend: = = unknown. Shaded cells are not used by the WDOT.
Mote 1: See Figure B-1 and Figure B-2 for aperation of the PWRTE bit.
2 SeeFigure B-1, Figure B-2 and Section B.13 for aperation of the Code and D ata protection bits.

Table —7 Summery Of Registers Associated With The

WatchDog Timer




24

135l ol pl8in 3 3V sl sl SLowl (sl powli 2 (11> ymsizmod 9 5535 Sso o
w2 395 0L Clo 4 9l 45 Lo B 1) tannsas 45 95 Wanel 1351 o) yorls S5 . Canel
Jl o 72 ms ql‘i‘)ﬁssb“&._»_‘lSc‘.MPowerUp 2593 poali L 31 g0 255 Jld i > o
0990 I oy 45 385 g0 plil (pl Sl 1) IS (ol 9 35S (0 eB1 S plmann O3 9 JU B
Sl 3 sl 93 (pl 4 4295 b s o 595 Sl 9 Ul lade 4 Xlgn 4 585 Rie O3-S

+ Gl i3 s 1 Reset plowil (51 2015 1o 40 il b 5 )8

¢ Olgs O puto Aol 9 b 00lS 9 )uS 9 )Sue b gi (505 Yl OL == Sleep <> >

.35 z)\> Sleepdl> jl dady S

2 ¢ B a0 3 )90 4 4295 L Olgi (50 45 Sl gilaml CIl> Jlez LI M9 4S9 Sue
&S 90 )3 ¢33 g0 GudlS | @luanas 4 JARC g5l O3l L 3,8 Ol 1) La o7
HS 9 XT g5 Yuml 15UL sl (ailS 13 15 . 325 g0 2l 1) Olgi G juao LP g5 Ymwl L]
235 ol by

: (o addg

: ol 49 Ruio Jlgz (511> PIC16F84

G?)B dadg — )

280 oG o) o 489 — ¥

B &gy iy idy -V

DATAEEROM 3 (idgs Olles plos| dadg— F

Mrﬂ)_;‘susl_ﬁg))b‘)).fl.i_o‘_gl_b4.559;&..»|,>'))(INTCON)L§§3J)3_LSQLQJ'

Sl pw sl 4389 9 3 pii0 (sla 489 jlw Jlod sla Cup Jolds OLS ol psizmed . 2S5 o

- Individual Interrupt
- Flag
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ST sla 4y plos 394 Set ,ST(INTCON < 7> ) GIE ¢ (§ poawl paw 4By jluw JLod
Jozllygiws . 3jle o Sl i |) b 4y plos 398 SLy »519 5jlw o JLed |) oais
G 4y Gamo 4 Lol . 394 0 4y Jlg) jl O3 g5 Cacl « RETFIE ( 4y jl S i

39 o0 B9 Ul 3,19 13330 4ol 0 9 a3 Jlad 5L by dabg ¢ 39 Sy GIE
2osG ju g pus 49 9 B )9y puais 4ig ( RBO / INT @y iy jl oel Cilizeo sl 4y 07 oy
39 (g0 0313 Grwly 4By SO 45 oS . 3515 )13 (INTCON ) o6 J pisS LS > jao
2 4By OT 4 031> fwly pln 3 b 4y lw U 39 (o S GIE Cy pSid ¢l 5>
(PC ) b S Loy 9 52 0 a3 did S o )Lbl yd CudS 5L GuisT ol b . 395 Jled
Qb iy Ogzrod > sl 4iby 031> (9 PGB > . d9ud 0 (5135 )L 0004 H ylaiie L
U Jodl)giwd JSuw ylez I 4w Interrupt Latency « B O )9 jussi 4459 L 9 RBO / INT
U S 95 9 (LS S sl Jordl ) 9w (sl = Interrupt Latency . sasloxil salgs Jg-b
L 2ilg5 oo bn 4By @olio " iy uug s o) o3 ol aglhe . 353 o plowil QLSS ysb
29b 4 2L By oy Cuw 45 Cudls 4295 L. Mgd Hasie b 4By e 9 Cup 0 Sl
9 Ganlg>l sl Cuwlg )3 jg p i U 39 Sy b diy o Jeb 5)Lgs jl Jub (5181 p o5

o9 Ol dadg pais L w5

s asgy

09T 0 Whlits plgh Cw Cueby @ asgT J9sy 3j6is (SLo adSy @ap) L

. 3L (-0 Set « GIE W @ 89T ()9\)

Ol jl6 Can SS145 O g0 pl 4. 3bl o0 4 4 Jwlaw> RBO / INT 0L )5 =) 4idy
S )S1 9 Cawl 2359 YU 4] 4wl ¢ 3L SO (INTEDG e pLs 44 OPTION-REG

......

. 394 o0 Set « INTCON OLS JIINTF Caw ¢ 59 pall RBO/INT 41

- Un-Masked
- Interrupt Routine
- Interrupt Service Routine
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Cadls 495 2L . 39d (o RS jut INTCON OS5 JIINTE (J i8S Can 05,5 SL L 4adg ol
dln.éT).&:_:_o 4.6390._:_|4SQ~|)|U’2%34§§3 U9 Jlg) du—w9 430U INTF 'o.>)..au_u4._§

.))).?Jlg:,_sjl)'ﬂf)iO)yoigs),&

s asgy

a5 ()90 )3 LT aill . sjlw )05 Sleep Uls jl Iy J3ibjlsy 3 TlgT o INT aidg

- MUY 034D Set « 3040 Sleep CULs 3)lg JUvjlsy a5¢77)'lufx._1__JINTE <Ly

o2l - 258 g0 Set |) INTCON OUS JITOIF S « (FFH > 00 H) o0 poal )3 ju ) pw S

39 Jled i b Jled 35195 o TOIE jlw Jlod Cap 02 o b SO g 4 Lidy

: B O)g) aadg
Set | ) INTCON OLS IRBIF o2 p S « B D9y 754 6l S )3 (63909 s S
Jed e b Jlod 35lgi o0 RBIE jlw Jlod Cun 02 oo b G dluwy 4 4889 ol . 34S o

.),&

: addg 3y 5ol Job )s ( Context ) sGsls (5)lae3S

Jro OIS W - 398 g0 0 >3 didy )3 PC (248 5 Jlxie b « 4By o sl b oo
9W sl Ol uslie o ) 3iS 0 usd dig o Jsb 43 1) 53uS (sla OLS uslio 45 3515
- Sl s jlw 03l LB (5,158 p 5 D ygeo 4 Jos (pl &S Sl 4295 3L . (STATUS

G ood iy sy Ol . S 0 2LJL 90 433 1) STATUS 9 W sl OS5 uslio ) Jle
2 pu23 (Sl g0 (il 20035 s Ul g8l )5 STATUS — TEMP 9 W — TEMP )5 dluwg

. 3bl 0 STATUS 9 W sl OLS juslis

(5 Jbs
FUSH MOVIRE W_TEMF ; Copy W to TEMP register,
SIRAEF STATUS, W ; Swap status to be saved into W
MOVIRE STATUS__TEMP ; Sawve status to STATUS_TEMP register
ISE :

; Interrupt Service Routine
; should configure Bank as reguired

FOF SIRAEF STATUS_TEMP, W ; Swap nibbles in STATUS_TEMPF register
and place result intoc W
Mcve W ointe STATUS register
{setz bank to original state)
Swap nikkbles in W _TEMPF and place result in W_TEMP

MOVIRE STATUS

SWAPF W _TEMP, F
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: (o Joall)gws acgans

il sy 3z 4 S 03)lez (pl 45 2350 (w 83)Lez « PICI6CXX )5 Joodl 5w o2
4 S g0 Lasubno 45 3l oo Opeode OT I Cuomnd S 4S5 &9 ol 4. 3t g0
Jodlygiws 3 )Shos 45 Bigloe iz b S I LS00 sla i 9 Cwl 295 42 )l Joodl gt

- Cawl 22 JSUS 3S 0 yasine |)

1323 g0 QLA 1) Opeode sbd oo gd Cuidy J9a>
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Fleld Description
i Register file address (0x00 o 0x7F)
W Warking reqister (accumulator)
b Bit address within an B-bit file register
k Literal field, constant data or label

-

Don't care location (= 0 ar1)
The assembler will generate code with & = 0.1t is the
recommended farm of use for compatibility with all
Micrachip software taols.

d Destination select; d = 0: stare result in VW,
d =1:store result in file register f.
Default isd =1
label Label name
TOS Top of Stack
BC Pragram Cournter
FCLATH Frogram Counter High Latch
GIE Global Interrupt Enabke bit
WO'T Watchdog Timer/Counter
o Time-out bit
i35 Power-down bit
dest | Destination either the W register ar the specified
reqister fike location
[] 2ptions
{ ) Contents
— Assigned to
< Register bit field
£ In the set of
ftafics Userdefined term {font is courker)

Table —8 Opcode Field Discription
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12 )le 45 29l g0 el i A 4 Y9 S 9 S0 (1l Sla Jerdl)giws

( Byte - Oriented ) 1,5 Cul sld Jooll)giws ©

( Bit— Oriented ) 1,5 Cus s> Jooll joiws ©

(Literal & Control ) Jl std 9 J S sy Josdljgmws @
P Mg (50
SSSLLes " a9 Bl s | S 0 )Lal So ,SbLs 1 1S Col sla Jrosdl g o
G 2L BB ) plS 45 NS o paseieo JoB ) S o)Ll sl 3uaile 1S 5 )L
¢ 3 )8dos 45 45 315 o0 Ol uaie S o bl 5. 5,8 )13 ssliwl 3 90 Jodl)giws dwy
9 39 (50 WA W ()15 OS> ¢ 5 Slos domis 3B o " d " ST 5,5 1S 1L LS
daudh Lasuive Joll)giws buwgi 45 LB jtuuz) )5 dont 2 AL SS " d " 4SS S )90 D
C S 5o Sl Cnl
2 Can 3135 45 ol s 303 S )Ll S5 LS5 " b " LS Can s Josllgiws 43
BB slaws ,S5bLes " F 1 9. s o Ol 1) 35l 48,8 18 ST o Olidos bwgs 45
"k S 9 Jld Sledesdlgiws U339 (50 Yo i I Sy Ay 4 S Sl (2
3Bl (g0 i 235L b Cadd (332 Ylado b ol S Ly
S il 45 (b 2135 SG L &S ol SR 33gd (g0 1)l JSw SO s W Josdl)giws plos
(Branch 29,5 jl) yol> Jo=ll)giws SO 4ot )3 L 9 59— 4=lg0 Cannl (True ) s

39 g0 planil JSaw 93 43 Jesllgiws g (] 45 45 ML 4Bl i PC ladie

s apyy

9 OPTION (slglac)ljgiws jl PICI6CXX oai] lpans b pidw (5)(5jlw Biés (sly
. AT oslaiw] TRIS

- Designator
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Byte-orkented file register operations
13 B ¥ B

OPCODE d f(FILE &)

d = 0 far destination W
d =1 for destination f
f = 7-bit file reqister address

Blt-orkented file register operations
13 10 9 7 8

OPCODE bBT#| T(FILE#

= 3-bit bit address
= 7-bit file register address

Literal and control aperations

General
13 B 7

QPCOLE k {literal)

k = B-bit immediate value

CaLL and GoTa instructions anly
13 11 10

QPCOLE k (literal]

k =11-hit immediate value

Figure — 10 General Format For Instruction
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b)) asnad

PIC16F84 sl Josdl)giuwd dcgozo duoda

Mnemank:, Description Cyclkes 14-Elt Opcode Status | Motes
Operands MSh Lsp | Affected
BYTE-ORIENTED FILE AEGISTER OPERATIONS
ADDWF f,d Add W and f 1 oo 0L11 dfff ££fif| COCZ 1.2
ANDWF f,d AND W with 1 oo 0101 Jdfff £££Sf £z 1.2
CLAF f Clear f 1 oo 000l 1£f££ ££££ z a2
CLAW - Clear W 1 oo 0001 Oxmx xxsx £
COMF f,d Camplement f 1 an 1001 dfff f£££f £ 1.2
DECF f,d Decrement f 1 ao 0011 Jdfff ££££ £ 1.2
DECFSZ f,d Decrement f, Skipif 0 12y | 00 1011 dfff £f4£f 1,23
INCF f,d Increment 1 oo 1010 Jdfff f££f £z 1.2
INCFSZ f,d Increment f, Skip if 0 12y | 00 1111 dfff ££4£f 1,23
IDAWF f,d Inclusive OR W with 1 oo 0L00 dfff £f4£f z 1.2
MOVF f,d hove f 1 oo 1000 dfff ££££ z 1.2
MOVIWF f hove W ta f 1 oo 0000 1£££ ££££
HOP - Mo Qperation 1 0o 0000 O==x0 0000
ALF f,d Ratate Left f through Carry 1 oo 1101 dfff £ff£f c 1.2
AAF f,d Raotate Right f through Carry 1 oo 1100 dfff £££f c 1.2
SUBWF f,d Subtract W from f 1 oo 0ol0 dfff f££f | COCZ 1.2
SWAPF f.d Ewap nibbles in 1 oo 1110 dfff £f4£f 1.2
XOAWF f,d Exclusive OR W with 1 oo 0L10 dfff £f4£f z 1.2
BM-OAIENTED FILE AEGISTER OPERATIONS
BCF f,b Bit Clear f 1 01 00bb bfff £iff 1.2
BSF f,b Bit Setf 1 01 0Olbb bfff fiff 1.2
BTFSC f,b Bit Test f, Skip if Clear 12 01 10bb bfff f£iff 3
BTFSS f,b Bit Test 1, Skip if Set 1 {2 01 llbb bfff fiff 3
LITERAL AND CONTROL OPERATIONS
ADDLW k Add literal and W 1 11 11l=x kkkk kkkk| CLOCZ
ANDLW k AND literal with W 1 11 1001 kkkk kkkk z
CALL k Call subroutine 2 10 0kkk kkkk kkkk
CLAWDT - Clear Watchdog Timer 1 00 0000 olio oloo| TOQ.PD
GOTO k Go fo address 2 10 1kkk kkkk kkkk
IOALW k [nclusive OR literal with W 1 11 1000 kkkk kkkk z
MOVLW k Mowe literal to W 1 11 00xx kkkk kkkk
RETFIE - Return fram interrupt 2 00 0000 0000 1001
AETLW k Return with literal in W 2 11 0lxx kkkk kkkk
AETUAN - Return from Subroutine 2 0o goog 0000 1000
SLEEP - 50 into standby mode 1 00 0000 0llo ooll| TOPD
SUB LW k Subtract W fram literal 1 11 110= kkkk kkkk| CDOCZ
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk z

Mote 1: When an YO register is modified as a function of tself [ e.g., move porTE, 1), the value used will be that value present
on the pins themselves. Forexample, if the data latch is ' for a pin configured as input and isdriven low by an external
devioe, the data will be written back with a '0".

ta the Timerd Module.

If this instruction is executed an the TMBO register (and, where applicable, d = 1], the prescaler will be cleared if assigned

If Pragram Counter {PC) is modified or a conditional test is true, the instruction requires two cycles. The second cycle is
executed as a NOP
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(@R VSV

PIC16F84 sla Jwosll) giwd oy y=5

ADDLW Add Llteral and W ANDLW AND Lliteral with'w
Syntax: [fzbel] ADDLW Kk Syntax: [fzbef] ANDLW Kk
Operands 0=k=2Eb Operands: 0=k=2Eb
Cperation: (W + K — Operation: (W) ANDL (R) — (W)
Status Affected: G, DG Z Status Affected: £
Encoding: | 11 | 11x | xekk | wkk | Encoding: IEEIEEEEE
Description: The contents of the W register are Description: The contents of W register are
added to the eight bit literal 'k' and the AMD'ed with the eight bit literal 'k’ The
result is placed in the W register. result is placed in the W register.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Q Cycle Activity: an Q2 Q3 Q4 0 Cycle Activity: an Q2 a3 Q4
Decoda Raad Process | Write to Dacode Raad Process | Write 1o
litaral 'k' | data w litgml *k" | data w
Example: ADDLN  Oxl5 Example ANDLW  Ox5F
Before Instruction Before Instruction
W = 000 W = Al
After Instruction After Instruction
W = 0x2b W = 0x03
ADDWF AddWandf ANDWF ANDW with 1
Syntax: [f2bef] ADDWF  fd Syntax: [f2bef] ANDWF fd
Cperands: 0=f=<127 Operands: 0=f=127
d« [0,1] d e [0,1]
Operation: (Wi + 1) — (destination) Operation: (WY ANDL (f) — {destination)
Status Affected: G, DG Z Status Affected:  7Z
Encoding: | oo | owus | ases | #2245 | Encoding: | oo |owor |aser | £ses
Description: Add the cantents of the W register with Description: AMND the W register with register 'T'. If '
register 'f'. If 'd" is 0 the result is stored is 0 the result is stored in the W regis-
inthe W register. If 'd' is 1 the result is ter. If 9" is 1 the result is stored back in
stored back in register . register 'f'.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Q Cycle Activity: an Q2 Q3 Q4 0 Cycle Activity: an Q2 a3 Q4
Dacodsa Raad Process Write 1o Dacode RAaad Pmocass Write 10
raqistar data | destination raqistar data | destination
! !
Example ADDWF PSR, O Example ANDWE  FSR, 1
Before Instruction Before Instruction
W = 017 w = 017
FSR = 0xC2 FSER = OxC2
After Instruction After Instruction
W = 0xD8 W = o7
FSR = 0xC2 FER = 0x02
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BCF Bit Clear t BTFSC Blt Test, Skip It Clear
Syntax: [fabefl ECF  fb Syntax: [f2befl ETFSC b
Operands: O0=t£127 Operands: 0=t£127
0<b=7 0=b=7
Operation: 0 — (febs) Operation: skip if ffeb=)=10
Status Affected:  Mone Status Affected:  None
Encoding: 0l 00bb | bfff fiff Encoding: oL 10bb bfff fff
Description: Bit 'b' in register 'is cleared. Description: If bit 'b' in register 'is '1' then the next
Words: 1 instruction is executed.
oras. If bit ', in register 'f, is '0'then the next
Cycles: 1 instruction is discarded, and a NOP is
—_ aexecuted instead, making this a 2Toy
Q Cycle Activity: o) Q2 Q3 Q4 nstruction.
Dacoda Raad Procass Writa
registar | data | registar ' Words: 1
f Cycles: 1(2)
Exarmple BCF FLAG_REE, 7 Q Cycle Activity: ) Q2 Q3 Q4
Before Instruction Decoda rg,;:;dr i Prﬁ:;ﬁ N&%ﬁgm
FLAG_RE®G = 0xC7
After Instruction If Skip:  {2nd Cycle)
FLAG_REG = Oxd7 o1 Q2 Q3 Q4
Mo-Opamti | MoOpara | Mo-Oparat
BSF Blt Sett ND—CIPGFSI on tion ion
ion
Syntax [fabel] BSF 1B
Operands: 0=f=127 Example HERE BETFSC FLAG, 1
D=bh<7 FALSE EOTO PROCESS_CODE
. TRUE -
Cperation: 1 — {feb>) .
Status Affected:  None )
E ding: 01 0lbk bfff f£fff Before Instruction
neoding: | PC = address HERE
Description: Bit 'b' in register 'is set. After Instruction
. if FLAG=1= =10,
Words: ! PC = address TRUE
Cycles: 1 if FLAGT ==1,
Q Gycle Activity: Q1 Q2 Q3 Q4 PC=  address FaLsE
Dacoda Raad Procass Writa
reg Etar data raqistar T
"
Example ESF FLAG_REG, 7

Before Instruction

FLAG_REG = 0x0A

After Instruction

FLAG_REG = OxBA
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BTFSS Blt Test f, Skip It Set CLRF Clear t
Syntax: [fabell BTFSS fb Syntax: [tabef) GLRF f
Operands: D=t=<127 Operands: 0=f<127
U=b<? Operation: 0oh — ()
Operation: skip if {f<b») =1 1527
Status Affected None Status Affected: 2
Encoding | 0L | Libb | bfff | ££££ | Encoding: [ oo Jooor |iees | eess
Description: If bit 'b' in register ' is ‘0’ then the next Description: The contents of register T are cleared
instruction is executed and the Z bit iz gat
If bit 'b"is 1", then the next instruction is .
discarded and a NOP is executed Words: 1
instead, making this a 2Ty instruction.
Words: 1 Cycles: 1
Cycle Activity: 1 2 3 4
Cydles: 12) Qcy 4 G @ @ a
- Decoda Raad Process Writa
Q Cycle Activity: )] Q2 Q3 Q4 ragistar | dal | ragistar ¥
Dacoda Faad Process | No-Operat 7
ragister ' data ion
If Skip {2nd Cycled Example CLRF FLAG_REG
Before Instruction
1 2 3 4
@ a - Q @ FLAG_REG = 0x5A
No-Opamt MNe-Oparati m?"em Mo-Opamt After Instruction
e e o o FLAG_REG =  0x00
Z = 1
Example HERE  BTFSC FLAG, L CLRW Clear W
FALSE GOTO PRICESS_CODE
rRUE . Syntax: [izbel] CLRW
- Operards: MNone
- Operation: 00h — (W)
Before Instruction 137
PC = address HERE
After Instruction Status Affected: 2
if FLAG<1= = 0, Encoding | T | 0001 | coese | [ |
PC= address FALSE . - -
i FLAG<Tm < 1, Description: ;Ve{eglster is cleared. Zera bit {Z) is
PC = address TRUE
Words: 1
CALL Call Subroutine Cydes: 1
Syntax: [tabel] CALL k QCydeAdivily, Q1 Q2 Q3 Q4
Operands: 0sk=2047 ‘ Dacode No—(_)pela‘ Process | Wrie 1o
Cperation: {PC}+ 1= TOS, tion data W
k — PG<10:0,
{PCLATH«4 :35) = PCe12:11> Exarmple CLEW
Status Affected:  Mone Before Instruction
Encoding: | 10 | Okkk | kkkk | kkkk | Attor Instxcﬂ:n Ox5A
Description Call Subroutine. First, return address W - 0x00
(PC+1} is pushed onto the stack. The 7z - 1
eleven bit immediate addreas is baded =
inta PC bits <100 The ugﬁgr bits of
the PC are IOE_ded fro_m P {TH. CALL
I8 2 Lwo cycle insiruction. CLRWDT Clear Watchdog Timer
Words. ! Syrtax: [lzbel] CLRWDT
Cycl 2
yores Operards: MNone
Cycle Activit 1 2 3 4
G Cycle Activity a @ @ @ Operation: 00h — WOT
st Cyel Decode Read Process | Write o
sthyee teral 'K, |  dam PG 0 — WOT prescaler,
Push PG 1=T0
1o Stack 1—+PD
2nd Cycle Mo-Opam| Mo-Oper | Mo-Gperat | gyt s Affected:  TO, PD
Mo-Opem| tion tion ion ) .
tien Encoding | oo | o0ooo | o110 | 0100 |
Description: CLENDT ingtruction resets the Watch-
Example HERE CALL THERE do%‘rimer It also resets the prescaker
of the WDT. Status bits TS and PO are
Before Instruction set
PC = Address HERE
After Instruction Words: !
PC = Address THERE Cycles: 1

TOS = Address HERE+L

Q Cycle Activity:

Example

a1 Q2 Q3 Q4

Dacode |Mo-Cpem | Process Clear
tion data WDT
Countar
CLEWDT
Before Instruction
WOT counter = 7
After Instruction
WOT counter = 0x00
WOT prescaler= 0
TO = 1

FD = 1



35

COMF Complement f DECFSZ Decrement f, Skip IfO
Syntax: [fabel] COMF fd Syntax: [ label] DECFSZ fd
Operands: O=f=127 Operands: D=f<127
de [01] de [01]
Operation: {fy — (destination) Operation: {f)- 1 — {destination);
Status Affected: 2 skip if result = 0
Enceoding: | 0o ‘ 1001 | EEEE: | FEEE | Status Affected:  MNore
Description: The contents of register 'f' are com ple- Enceding: | oo | 1011 | EiEE: ‘ fiff |
mented. If 'd" is 0 the result is stared in e - -
W If'd'is 1 the result is stored back in ~ Description: The contents of register 1 are decre-
register 'f mented. If 'd' is O the result is placed in the
: W register. If 'd'is 1 the result is placed
Words: 1 back in register ',
If the result is 1, the next instruction, is
Cycles: 1 executed. If the result is 0, then a NOP is
o executed instead making it a 2TCy instruc-
Q Cycle Activity: Y Q2 Q3 Q4 tion.
Decode | Fead | Pocess | Writeto Words: 1
raqistar data | dastination
g Cycles: 12}
Q Cycle Activity: Q1 Q2 Q3 Q4
Example COME REGL, 0 Dacoda Faad Procass | Write 1o
Before Instruction ragister ' data destination
REGT = 0x13 It Skip:  {2nd Cycle)
After Instruction
W = DxEC Me-Opera | NosOparat | Mo-Oparati
Mo-Qparat tion icn on
ion
DECF Decrement f
Syntax: [fabel] DEGFid Example HERE DECFSE  CNT, 1
Operands : 0=f=127 GOTa LOOP
de [D 1] CONTINUE =
Cperation: {f - 1 — (destination) *
Status Affected: 7 Before Instruction
. PC = address HERE
Encoding: | oo |oouy | agss | e | After Instruction
Description: Cecrement register 7. If 'd" is 0 the CNT = CNT-1
result is stared in the W register. If 'd'is FCNT = 0,
1 the result is stared back in register ¥ PC -  address CONTINUE
Words: 1 fCoMNT = 0
PC =  address HERE+L
Cycles: 1
Q Cycle Activity: a1 Q2 Q3 Q4

Dacode Read Procass | Write to
raqistar data |dastination
i

Example DECF CcHT, 1
Before Instruction
CNT = OxmM
£ = 0
After Instruction
CNT = 0x00

Z = 1
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GOTO Unconditional Branch INCFSZ Increment f, Skip If O
Syntax: [fabet] GOTO K Syrtax: [labet] INCFSZ fd
Operands: 0=kR=2047 Operands : 0=f=127
Operation: k = PC<10:0 de [01]

PCLATH <4 3> — PC<12:11> Operation: ify + 1 — {destination},

Status Affected:
Encoding:
Description:

Words:
Cycles:
Q GCycle Activity:

1st Cycle

2nd Cycle

Example

Mone

| 10 |1kkk |kkkk |kkkk

EJTO is an uncanditional branch. The
eleven bit immediate value is loaded
inta PC bits <100= The u? r bits of
PC are loaded from PCLATHad 35w,
EITO i5 a twa oycle instruction.

1
2
a Q2 Q3 Q4
Dacode Haad Procass | Wirite to
litera | k' data PC
MorQparat | Mo-Opara | hlo-Cparat
Mo-Oparat ion tion ion
ion

GOTO THERE

After Instruction

PC = Address THERE
INCF Increment f
Syntax: [fabel] INCF fd
Operands: 0=f=<127
de [0,1]
Operation: ) + 1 — (destination)
Status Affected: 2
Encoding: IEKEEESEEREDS
Description: The contents of register 'f' are incre-
mented. If 'd"is 0 the result is placed in
the W register. If 'd' is 1 the result is
placed back in register '
Words: 1
Cycles: 1
Q Cycle Activity: a1 Qz Q3 Q4
Decode Read Process | Write to
ragistar data | destination
i
Example INCF onr, 1
Before Instruction
CNT = QOxFF
z = 0
After Instruction
CNT = 0x00
£ = 1

Status Affected:

skip if result =0

Mone

Enceding: KT
Description: The contents of register 't are incre-
mented. If 'd" is 0 the result is placed in
the W register. If ' is 1 the result is
placed back in register 1.
If the result iz 1, the next instruction is
executed. [Tthe result is 0, a NOP is axe-
g;uted instead making it a 2Toy instrue-
ian.
Words: 1
Cycles: 1(2)
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Head Pocass Write to
ragister f'|  data dastination
If Skip:  (2nd Cycle)
1 Q2 Q3 Q4
Mo-Opera | Me-Opara | No-Opaati
Ne-Opamat tion tion on
on
Example HERE INCFSE CHT, 1
[eleiile] jfele
COMTINUE =
Before Instruction
PC =  address HERE
After Instruction
CMT = CNT +1
if CNT= 0,
PFC =  address CONTINUE
if CNT= 0,
PC =  address HERE +1
I1ORLW Inclusive OR Literal with W
Syntax: [label] IORLW k
Qperands: 0=<k<2EE
Operation: (W) .OR. k — (W)
Status Affected: Z
Encoding: | 11 | 1000 | Ekkk | kkkk |
Description: The contents of the W register is
OR'ed with the eight bit literal 'k'. The:
result is placed in the W register.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Dacode Reaad Pocass | Writa to
litaral 'k’ data L)
Example IORLN  Ox35
Before Instruction
W = 0u8A
After Instruction
W = uBF

Z = 1
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IORWF Inclusive OR W with f MOVLW Move Literal to W
Syntax: [f=bel] |ORWF fd Syntax: [fabel] MOVLW K
Operands: 0=1=127 Operards: O£ k<2566
de [0.] Operation: K — (W)
Qperdtion: W) . OR. {f} — (destination) Status Affected:  MNone
Status Affected: 7 Encoding: | 11 | 00 | Kkkk | Kkkk |
Encoding: | oo Jotoo [aree [eser | pocoinion: The eight bit Iteral 'k is loaded into W
Description: Inclusive OR the W register with regis- register. The don't cares will assemble
ter 'f'. If 'd" is 0 the result is placed in the as0's.
W register. [T 'd" is 1 the result is placed )
back in register ' Words: 1
Words: 1 Cycles: 1
Cycles: 1 Q Cycle Activity: a1 Q2 Q3 Q4
Q Cycle Activity: Q1 Q2 Q3 Q4 Dacode | Pead | Process | Wite o
Dacode Raad Procass Writa to
raqistar data dastination
i Example MOVLW  Ox=5A
After Instruction
Example IORNE RESULT, O W =  OxbA
Before Instruction
RESULT = 013
W = Ox891
After Instruction
RESULT = 0x13
W = Dx93
£ = 1
MOVWF MoveW fo f
MOvF Move f Syntax: [label] MOVWE f
Syntax: [fabet] MOVWF fd Operands: O<i<i07
Operands: g?[[f ;‘]E? Operation: W) — ()
Status Affected: N
Operaion: {f) — (destination) atls Alle one
ing: oa oooao L1fff ffff
Status Affected:  Z Encoding: | | | | |
iption: Move data f W register t ist
Encoding: | 00 | 1000 | it | fiif ‘ Description: Lr._ ve data from W register to register
Drescription: The contents of register f is moved to a Words: 1
destination dependant upon the status '
ofd. If d =0, destination is W register. I Gycles: 1
d =1, the destination is file register f _—
tself.d = 1 is useful to test a file regis- Q Gycle Activity: Q1 Q2 Q3 Q4
ter since status flag Z is affected. Dacode | Read | Process | Wirite
ragistar data ragistar '
Words: 1 b
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4 Example MOV NE OPTION_REG
Deccde | Fead | Process | Writeto Before Instruction

Example

raqistar data  |destination

'

MOVE FER, 0

After Instruction
W = value in FSR register
Z =1

OPTION = 0xFF

W = QudF
After Instruction

QFTION = QudF

W = QdF
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NOP Mo Operation RETLW Return with Literal in W
Syntax; [fabel] MNOF Syntax: [fabel] RETLW k
Operands: None Operands: 0=k=255
Operation: Mo operation Operation: kK — (W)
Status Affected:  None TOS = PC
Enceding: | 00 | 0000 | 0xx0 | 0000 | Status Affected:  Mone
Description: Na operation. Encoding: | 11 | Olxx | kEkk: | kkkk |
Words: 1 Description: The_w rengsTer is baded with the gight
bit literal 'k'. The program counter is
Cycles: 1 loaded fram the top of the stack {the
L return address). This is a two cycle
Q Cycle Activity: Q1 Qz2 a3 Q4 atruction.
Dacode | Mo-Opera | Mo-Opara | No-Operat
tion tion ion Words: 1
Cycles: 2
Exarmple HOF Q Cycle Activity: i Q2 Q3 Q4
OPTION Load Option Register 1st Cycle | Decode | FRead | Mo-Opara |WrietoW,
litara | 'k’ tian Fop from
Syntax: [fabel] OPTION the Stack
Operands: None 2nd Cycle Mo-Opara | Me-Opera | Me-Oparat
Operation: (W) — OPTION Mooperst) ton | ton or
Status Affected: None
Enceding: [ oo Joooo |orio | ooig Exarmple CALL TABLE % centaine table
roffoet value
Description: The contents of the W register are . W oow has table value
loaded in the OPTION register. This *
instruction is supported for code com- TARLE o
patibility with PIC18C5X products. ;‘Em’;ﬁ ?1: ;Egl?xftt:-rle
Since OPTION is a readablefwritable RETLM k2
register, the user can directly address h
it :
Words: 1 RETL¥ ka } End of table
Cycles: 1 Before Instruction
Exarmple Aftor | twct'= 0407
To malntaln upward compatibliity il on value of k
with future PIC16CXX products, B
do not use this Instruction. RETURN Return from Subroutine
RETFIE Return from Interrupt Syntax: [tabet] RETURN
Syntax. [f2bel] RETFIE Operands: Norte
Operands: None Operation: TOS = PC
Operation: TOS = PG, Status Affected:  None
1 GE Enceding: | 0o | ooog | 0000 | 1000 |
Status Affected:  Mone Description: Return from subroutine. The stack is
o — POPed and the top of the stack {TOS)
Encoding: | ao | aooa | aooa | ioo1 | is laded inta the program counter. This
Description: Return fram Interrupt. Stack is POPed i5 & two cycle instruction.
and Top of Stack (TOS) is baded in the Words- 1
PC. Interrupts are enabled by setting )
Global Interrupt Enable bit, GIE Cycles: 2
(NTEON<7>]. This 1s 2 two cycie QCyde Actvityy: Q1 @2 Q3 Q4
instruction.
1st Gyl Dacode  |Mo-Opem | MoOpera | Pop from
Words: 1 sthyee tbﬁg tic:Fr:;Q thepsrzck
Cycles: 2 2nd Cycle Mo-Opams | Ne-Opara | Mo-Opara
. Mo-Oparat tion tion tion
Q Cycle Activity: a Q2 Q3 Q4 ion
1st Cycle Dacode | MorOpera| Setthe | Popfrom
ton | GIEbR | theSmck | Eypmple HETURN
2nd Cwel Me-Opara | Mo-Opana | Mo-Opaerat
neyee Mo-Cpermt|  tion tion ion Alter Interrupt
ion FC = Tos
Example EETFIE
After Interrupt
PC = TOS8

GIE = 1
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SUBWF Subtract W from £ XORLW Exclusive OR Literal with W
Syntax: [label] SUBWF fd Syntax: [fabef]  XORLW k
Operands: 0=f=<127 Operands: 0=k=2B5
de [01] Operation: (W) .XOR. k — (W)
Operation: () - (W) — (destination) Status Affected: z
Status Affected: G, DG, 2 Encoding: [ 11 [ 1010 | mekk | sk |
Encoding: | aa | ao1d | dfff | FEEE | Description: The contents of the W register are
Description: Subtract (2's complement method) W reg- XOR'ed with the eight bit literal k'
ister from register 1 |1 4" is 0 the result is The result is placed in the W regis-
stared in the W register. If 'd" is 1 the ter.
result is stored back in register 1. Words: 1
Words: | Cycles: 1
Cycles: ! Q Cycle Activity: Q1 Q2 a3 Q4
Q Cycle Activity: o) Q2 Q3 Q4 Decoda | Rezd | Process | Wi o
Dacoda Fead Pocess | Write to litaral k' | data w
reqistar f' data deastination
Example: M¥ORLW OxAF
Example 1: SUBHF REG1,1 Before Instruction
Before Instruction W - 0xB5
REG1 = 3 )
W _ 2 After Instruction
c = 7 W = O0x1A
Z ?
XORWF Exclusive OR W with
After Instruction ! !
REG -1 Syntax: [fabefl XORWF fd
w 2 Operands: 0<f=127
C = 1;resultis positive de [0,1]
z =0 Operation: (W) XOR. {f) — (destination)
Example 2: Befare Instruction Status Affected: 7
REG1 = 2 o —
w - Encoding: | 00 | o110 | TS | £EE4 |
c = 7 Description: Exclusive OR the contents of the W
Z = 7 reqister with register 't If 'd" is 0 the
After Instruction result is sTor_ed intheW reglster._lf d'is
1 the result is stored back in register 1.
REGH = 0
W _ 2 Words: 1
c 1: result is zero Cycles: 1
z 1
Q Cycle Activity: ) Q2 Q3 Q4
SWAPF Swap Nibbles inf Decode | Read | Process | Wrile to
ragistar data  |destination
Syntax: [fabel] SWAFF{id i
Operands: 0<f=127
de [01] Example MORWE REG 1
Operation: {f3:02) — (destination<7:4»), Before Instruction
(fef d>) — (destination«3:.0s} RES = OxAF
Status Affected:  None W = 0«85
Encoding: | ao | 1110 | dfff | FEEE | After Instruction
Description: The upper and lower nibbles of register REG = OxiA
1 are exchanged. If 'd'is Othe resultis W = OxBS
placed in W register. If 'd' is 1 the result TRIS Load TRIS Register
is placed in register . = == ==
Words: 1 HMELE Lizbel
Cvales: ; Operands: E=f<y
yores: o Operation: (W) — TRIS register f;
Q Cycle Activity: i Q2 Q3 Q4 Status Affected: None
Dacode Raad Prcass | Writa to .
‘ ragistar 1 ‘ o | astination| | Encoding: | oo [oooa |o110 [agfs
Description: The instruction is supported for code
, o com patibility with the PIC16C5X prod-
Example SWREE REG ucts. Since TRIS registers are read-
Before Instruction able and writable, the user can directly
RES1 =  OxAS address them.
After Instruction Words: !
REG1 = 0xAS Oycles: !
W -  (O¥5A To malntaln upward compatibllity

with future PIC16CXX products,
do not use this Instruction.




