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Pin Layout

18-Pin PDIP, SOIC

RAD/AND =—=[] 1 I\./ 18 [] =— RB3/CCP1/P1A
RAT/AN1/LVDIN == []2 17 [] == RB2/P1B/INT2
RA4TOCKI ==[]3  _ 16 [1 =+ OSC1CLKIRA7
MOl B o
MCLRAPR/RAS _ M4 3 15 [] == OSCUCLKO/RAG
-
L
Vss/AVSS —=[] 5 o 14 [] =— VDDO/AVDD
-—

: O RB7/PGD/T10SI/
RAZ2/ANZ2NREF -=[ |6 E 13 [] = P1D/KBI3
RAYAN3N ; 12 RB&/PGC/T10S0/

REF+ =[] == T 3CKI/P1C/KBI2
RBO/ANA/INTO = 8 11 [] == RBS/PGMKEI1
RB1VANSTX/ o o . RB4/ANBRX/
CK/INT1 Lie 10 [ DT/KBID

The two pins whose definition is constant are pins 5 and 14, which are ground and power.

e Pin 5 Ground (0 V)
e Pin 14 Power (210 5.5 V)



Program Memory Layout

Reset Vector

High Priority Interrupt Vector

Low Priority Inter|rupt Vector

On-Chip
(4 Kbytes)
Program Memory

0000h

0008h

0018h

Addressable Memory

(2 Mbytes)
Reads ‘0’ if not implemented

OFFFh
1000h

1FFFFFh



Data Memory Layout “General Purpose Registers (GPR)”

BSR<3:0= Ciata Memory Map
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FFh SFR FF!_ZA Special Function Registers
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; 16-Bit Instruction Word

Omarane Description Cycles |- . oS | Notes
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d,a |Add WREG and f 1 0010 o0lda f£fff ££fff |C,DC, Z OV N|1,2
ADDWFC f,d, a |Add WREG and Carry bit to f 1 o010 ooda £fff ££f£ff |C,DC, Z OV, N|1,2
ANDWF f d,a |AND WREG with f 1 0001 0lda f£fff £fff|Z N 12
CLRF f,a Clearf 1 0110 10la ffff f£fff|Z 2
COMF f.d, a |Complementf 1 0001 1lda f£fff £fff |Z N 1,2
CPFSEQ f,a Compare fwith WREG, skip= |[1(20r3)|o110 oola f£f£ff f£fff [None 4
CPFSGT f, a Compare f with WREG, skip> [1(20r3)|(o110 010a ffff ffff [None 4
CPFSLT f.a Compare f with WREG, skip= [1(20r3)|(0110 000a f£fff ffff [None 1,2
DECF f.d, a |Decrementf 1 0000 o0lda f£fff £fff |C,DC Z OV N|1,2 3 4
DECFSZ f,d,a |Decrementf, Skipif0 1{2or3)|oo1o 11da f£fff £fff [None 1,2, 3,4
DCFSNZ f.d,a |Decrementf, Skipif Not 0 1{2or3) o100 11da £fff £fff [None 1,2
INCF f,d,a [Increment 1 0010 1o0da ffff f££fff |C,DC Z OV N|1,2 3,4
INCFSZ 1 d,a |Incrementf, Skipif 0 1{20or3)|oo11 11da f£fff £fff [None 4
INFSNZ . d,a |Increment f, Skip if Not 0 1{2or3) o100 1oda f£fff £fff [None 1,2
IORWF  f d,a [Inclusive OR WREG with f 1 o001l ooda ffff f£fff |Z N 1,2
MOVF f.d, a [Movef 1 0101 ooda ffff f£fff|Z N 1
MOVFF 1., Ty [Move f; (source)to 1stword |2 1100 f£fff ffff f£fff [None

T4 (destination) 2nd word 1111 ffff ffff f£fff
MOVWF f a Move WREG to f 1 0110 111a ffff £fff |None
MULWF f a Multiply WREG with f 1 0000 001a ffff ffff |None
NEGF f.a Negate f 1 0110 1loa ffff f££f£ff|C,DC, Z OV, N|1,2
RLCF f.d,a |Roftate Left f through Carry 1 0011 olda ffff f£fff |[C.Z N
RLNCF  f d, a |Rofate Left f (No Carry) 1 0100 01da f£fff ffff|Z N 1,2
RRCF f.d, a |Roftate Right f through Carry 1 0011 ooda f£fff ffff|C,Z N
RRNCF f d, a |Rotate Right f (No Carry) 1 0100 ooda £fff f£fff |Z N
SETF f a Setf 1 0110 1o0a f£fff ffff |None
SUBFWB f d, a |Subtract f from WREG with 1 0101 o01da f£fff ffff |C DC Z OV N1, 2
borrow
SUBWF f d, a |Subtract WREG from f 1 0101 1llda ffff £££ff |C, DC,Z OV N
SUBWFB f d, a |Subtract WREG from f with 1 0101 1oda ffff £fff |C,DC Z OV N|1, 2
borrow

SWAPF f d a |Swap nibblesinf 1 0011 1oda f£fff £f£ff |None 4
TSTFSZ f. a Testf, skip if 0 1(2or3)| o110 o11a f£fff £££f |None 1,2
XORWF f,d, a |Exclusive OR WREG with f 1 0001 1oda £fff £fff |Z N
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f.h,a |BitClearf 1 1001 bbba ffff f£££ [None 1,2
BSF f,b,a |BitSetf 1 1000 bbba ffff £fff [None 1,2
BTFSC  f, b, a |Bit Testf, Skip if Clear 1{2or3)|1011 bbba ffff £fff |[None 3,4
BTFSS f. b, a |Bit Test f, Skip if Set 1(2or3)|1010 bbba £fff f£££f |None 3,4
BTG f.d, a |Bit Toggle f 1 0111 bbba ffff ffff [None 1,2
Note

1. When a Port register is modified as a function of itself (e.g., MOVF PORTB, 1, o), the value used will be that

value present on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is

driven low by an external device, the data wll be written back with a ‘0’.

2. If this instruction is executed on the TMRO register (and where applicable, d = 1), the prescaler will be cleared

if assigned.

3. If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The

second cycle is executed as a NOP.

4. Some instructions are 2-word instructions. The second word of these instructions will be executed as a Nop,

unless the first word of the instruction retrieves the information embedded in these 16 bits. This ensures that all

program memory locations have a valid instruction.



5. If the table write starts the write cycle to internal memory, the write will continue until terminated.
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Mnemonic, o 16-Bit Instruction Word Status
Description Cycles Notes
Operands MSh LSh Affected
LITERAL OPERATIONS
ADDLW k Add literal and WREG 1 0000 1111 kkkk kkkk |C,DC,Z, OV N
ANDLW k AND literal with WREG 1 0000 1011 kkkk kkkk |Z N
IORLW K Inclusive OR literal with WREG |1 0000 1001 kkkk kkkk |Z, N
LFSR f k Move literal (12-bit) 2nd word |2 1110 1110 00ff kkkk |[None
to FSRx 1st word 1111 0000 kkkk kkkk
MOVLB Kk Move literal to BSR<3:0> 1 0000 0001 0000 kkkk |None
MOVLW  k Move literal to WREG 1 0000 1110 kkkk kkkk |None
MULLW Kk Multiply literal with WREG 1 0000 1101 kkkk kkkk |None
RETLW k Return with literal in WREG 2 0000 1100 kkkk kkkk |None
SUBLW Kk Subtract WREG from literal 1 0000 1000 kkkk kkkk |C,DC,Z, OV, N
XORLW k Exclusive OR literal with WREG (1 0000 1010 kkkk kkkk |Z N
DATA MEMORY — PROGRAM MEMORY OPERATIONS
TBLRD* Table read 2 0000 0000 0000 1000 |None
TBLRD*+ Table read with post-increment 0000 0000 0000 1001 |None
TBLRD*- Table read with post-decrement 0000 0000 0000 1010 |None
TBLRD+* Table read with pre-increment 0000 0000 0000 1011 |None
TBLWT* Table write 2 (5) 0000 0000 0000 1100 |None
TBLWT*+ Table write with post-increment 0000 0000 0000 1101 |None
TBLWT™- Table write with post-decrement 0000 0000 0000 1110 |None
TBLWT+" Table write with pre-increment 0000 0000 0000 1111 |None
Note

. When a Port register is modified as a function of itself (e.g., MOVF PORTB, 1, 0), the value used will be that
value present on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is
driven low by an external device, the data will be written back with a ‘o0’.

2. If this instruction is executed on the TMRO register (and where applicable, d =1), the prescaler will be cleared if

assigned.

3. If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The

second cycle is executed as a NOP

Some instructions are 2-word instructions. The second word of these instructions will be executed as a NOP,

unless the first word of the instruction retrieves the information embedded in these 16 bits. This ensures that all

program memory locations have a valid instruction.

4. If the table write starts the write cycle to internal memory, the write will continue until terminated.
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16-Bit Instruction Word Status

'Er:gpa?_:g:' Description Cycles MSD so Affected Notes

CONTROL OPERATIONS
BC n Branch if Carry 1(2) 1110 0010 nnnn nnnn |[None
BN n Branch if Negative 1(2) 1110 0110 nnnn nnnn |[None
BNC n Branch if Mot Carry 1(2) 1110 0011 nnnn nnnn |[None
BNN n Branch if Not Negative 1(2) 1110 0111 nnnn nnnn [None
BNOV n Branch if Mot Overflow 1(2) 1110 0101 nnnn nnnn |[None
BNZ n Branch if Not Zero 1(2) 1110 0001 nnnn nnnon |[None
BOV n Branch if Overflow 1(2) 1110 0100 nnnn nnnn |None
BRA n Branch Unconditionally 2 1101 ¢onnn nnnn  nnnn |[None
BZ n Branch if Zero 1(2) 1110 0000 nnnn nnnn |None
CALL n,s Call subroutine 1st word 2 1110 1108 kkkk kkkk |None

2nd word 1111 kkkk kkkk kkkk|
CLRWDT — Clear Watchdog Timer 1 0000 0000 0000 0100 |TO,PD
DAW — Decimal Adjust WREG 1 0000 0000 oo0o0o 0111 |C
GOTO n Go o address 1st word 2 1110 1111 kkkk kkkk |None

2nd waord 1111 kkkk kkkk kkkk
NOP — No Operation 1 0000 0000 0000 Q000 |None
NOP — No Operation 1 1111 xxxx  xxxx xxxx |None 4
POP — Pop top of retumn stack (TOS) 1 0000 0000 0000 0110 |None
PUSH — Push top of return stack (TOS) |1 0000 0000 0000 0101 |None
RCALL n Relative Call 2 1101 1nnn nnnn  nonnn (Nons
RESET Software device Reset 1 0000 0000 1111 1111 |Al
RETFIE s Return from interrupt enable 2 0000 0000 o000l oo00s |GIE/GIEH,

PEIE/GIEL

RETLW k Return with literal in WREG 2 0000 1100 kkkk kkkk |None
RETURN s Return from Subroutine 2 0000 0000 0001 oo0ls |None
SLEEP — Go into Standby mode 1 0000 0000 0000 0011 [TO.PD
Note

1. When a Port register is modified as a function of itself (e.g., MOVF PORTB, 1, 0), the value used will be that
value present on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is
driven low by an external device, the data will be written back with a ‘o.

2. If this instruction is executed on the TMRO register (and where applicable, d = 1), the prescaler will be cleared
if assigned.

3. If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The
second cycle is executed as aNOP.

4. Some instructions are 2-word instructions. The second word of these instructions will be executed as a NOP
unless the first word of the instruction retrieves the information embedded in these 16 bits. This ensures that all
program memory locations have valid instructions.

5. If the table write starts the write cycle to internal memory, the write will continue until terminated.
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Address
FFFh
FFEh
FFDh
FFCh
FFBh
FFAR
FFoh
FF8h
FF7h
FFEh
FFah
FF4h
FF3h
FF2h
FF1h
FFOh
FEFh
FEEh
FEDO
FECh
FEBh
FEAh
FE9h
FE&h
FE7h
FEGh
FESh
FE4h
FE3h
FEZh
FE1h
FEOh
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Name

TOSU

TOSH

TOSL

STKFTR

PCLATU

PCLATH

FCL

TBLPTRU

TBLPTRH

TBLPTRL

TABLAT

PRODH

PRODL

INTCON

INTCOMNZ

INTCON3

INDFOi2)

POSTINCO?

POSTDECOE!

PREINCO!2

PLUSWOD(2)

FSROH

FSROL

WREG

INDF1(2

POsSTING)

POSTDEC12

PREINC1!Z)

PLUSW1(2)

FSR1H

FSR1L

BSR

Address
FDFh
FDEh
FDDh
FDCh
FDBh
FDAh
FD9h
FD8h
FD7h
FDGh
FD5h
FD4h
FD3h
FD2h
FD1h
FDOh
FCFh
FCEh
FCDh
FCCh
FCBh
FCAh
FCSh
FCah
FC7h
FCEh
FC5h
FC4h
FC3h
FC2h
FC1h
FCOh

Name

INDF212)

POSTINC2!2)

POSTDEC2!2)

PREING2(2)

PLUSW?2(2)

FSR2H

FSRZL

STATUS

TMROH

TMROL

TOCON

OSCCON

LVDCON

WDTCOMN

RCON

TMR1H

TMRIL

T1CON

TMR2

PR2

T2CON

ADRESH

ADRESL

ADCONO

ADCON1

ADCON2

Address
FBFh
FBEh
FBDh
FBCh
FBBh
FBAh
FE9h
FB8h
FETh
FBGh
FBSh
FE4h
FB3h
FB2h
FE1h
FBOh
FAFR
FAER
FADh
FACh
FABQ
FAAR
FASH
FABH
FATH
FAEN
FASh
FA4h
FA3h
FAZh
FA1h
FAOh

Name

CCPR1H

CCPR1L

CCP1CON

PWM1CON

ECCPAS

TMR3H

TMR3L

TICON

SPBRGH

SPERG

RCREG

TXREG

TXSTA

RCSTA

BAUDCTL

EEADR

EEDATA

EECON2

EECONT

IPR2

PIR2

PIEZ

Address
F9Fh
FOEh
FoDh
FaCh
F9Bh
FoAh
F99h
Fa98h
Fg7h
Fa6h
Fa5h
Fa4h
F33h
F92h
F91h
FS0h
F&8Fh
FBEQ
F8Dh
FaCh
F8Bh
F8ah
F89h
F&8h
F&7h
Fas6h
F&ah
F84h
F&3h
F&2h
F&1h
F80h

Name

IPR1

PIR1

PIE1

OSCTUNE

TRISE

TRISA

LATB

LATA

PORTE

PORTA




Value on

File Name Bit7 Bit6 Bit & Bit4 Bit3 Bit 2 Bit 1 Bit0 POR, BOR
TOSU —_ —_ — Top-of-Stack Upper Byte (TOS<20:16>) -==0 0000
TOSH Top-of-Stack High Byte (TOS<15:8>) 0000 0000
TOSL Top-of-Stack Low Byte (TOS<7:0>) 0000 0000
STKPTR STKFUL STKUNF — Return Stack Pointer 00-0 0000
PCLATU = — bit 211 | Holding Register for PC<20:16> ---0 0000
PCLATH Holding Register for PC<15:8> 0000 0000
PCL PC Low Byte (PC<7:0>) 0000 0000
TBLPTRU — | — | wit21  |Program Memory Tabie Pointer Upper Byte (TBLPTR<20:16>) | --00 0000
TBLPTRH Program Memory Table Pointer High Byte (TBLPTR<15:8>) 0000 0000
TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000
TABLAT Program Memory Table Latch 0000 0000
PRODH Product Register High Byte HAK 2K
PRODL Product Register Low Byte WAAN FOCK
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
INTCON2 RBPU | INTEDGO | INTEDG1 | INTEDG2 — TMROIP = RBIP | 1111 -1-1
INTCON3 INT2IP INT1IP — INT2IE INT1IE — INT2IF INT1IF 11-0 0-00
INDFO Uses contents of FSRO to address data memory — value of FSR0 not changed (not a physical register) N/A
POSTINCD |Uses contents of FSRO to address data memory — value of FSRO post-incremented (not a physical register) N/A
POSTDECO |Uses contents of FSRO to address data memory— value of FSRO posi-decremented (not a physical register) /A
PREINCO Uses contents of FSRO to address data memory — value of FSRO pre-incremented (not a physical register) N/A
PLUSWO Uses contents of FSRO to address data memory — value of FSRO offset by W (not a physical register) N/A
FSROH = B — | —  [indirect Data Memory Address Pointer 0 High --== 0000
FSROL Indirect Data Memory Address Poirter 0 Low Byte WRAK HKIAXK
WREG Working Register HHAK HAK
INDF1 Uses contents of FSR1 to address data memory — value of FSR1 not changed (not a physical register) NIA
POSTINC1 Uses contents of FSR1 to address data memoery — value of FSR1 post-incremented (not a physical register) N/A
POSTDEC1 |Uses contents of FSR1 ta addresas data memary — value of FSR1 post-decremented (nat a physieal register) N/A
PREINC1 Uses contenis of FSR1 to address data memory — value of FSR1 pre-incremented (not a physical register) N/A
PLUSW1 Uses contents of FSR1 to address data memeory — value of FSR1 offset by W (not a physical register) N/A
FSR1H — | — | — | — [indirect Data Memory Address Pointer 1 High ---- 0000
FSR1L Indirect Data Memory Address Pointer 1 Low Byte AAAK 200K
BSR — | = | = ]| = @ |BankSelectRegister ---- 0000
INDF2 Uses contents of FSR2 to address data memory — value of FSR2 not changed (not a physical register) N/A
POSTINC2 |Uses contents of FSR2 to address data memory — value of FSR2 post-incremented (not a physical register) N/A
POSTDEC2 |Uses contents of FSR2 to address data memory — value of FSR2 post-decremented (not a physical register) N/A
PREINC2 Uses contents of FSR2 to address data memory — value of FSR2 pre-incremented (not a physical register) N/A
PLUSW2 Uses contents of FSR2 to address data memory — value of FSR2 offset by W (not a physical register) N/A
FSR2H — | — | — | — [indirect Data Memory Address Pointer 2 High ---- 0000
FSR2L Indirect Data Memory Address Poirter 2 Low Byte XAXK HKHHXX
STATUS L= N | ov | z ]| e | ¢ - X XX
TMROH Timer0 Register High Byte 0000 0000
TMROL Timer0 Register Low Byte AHAK HHK
TOCON TMROON TOSSIT TOCS TOSE PSA TOPS2 TOPS1 TOPSO 1111 1111
OSCCON IDLEN IRCF2 IRCF1 IRCFO OSTS IOFS SCS1 SCSD 0000 goOo0
LVDCON —_ — IVRST LVDEN LVDL3 LvDL2 LVDL1 LvVDLO --00 0101
WDTCON — — — — — — — SWDTEN | --- --- 0
RCON IPEN — = Rl T0O PD FOR BOR | 0--1 11q0
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File Mame Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 F""gll'ulu.aﬁ?::}?
TMRE1H Timer’ Register High Byt WA 20T
THWRIL Timer' Register Low Byle WA I
T1CON RD16 | TIRUN | T1CKPS1 | Tickpsa | Tioscen | TTISYNC | TMRICS | TMRION | ooon oooo
THWRZ Timer? Reagister Q000 0000
PR2 Timer2 Period Register 1111 1111
T2CON — | Toutess | TouTPSZ | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 | T2CKPSO | -000 0000
ADRESH A/D Result Register High Byte MW IO
ADRESL A/D Result Register Low Byte WA IOCHH
ADCOMD VCFG1 VCFGO - CHS2 CHS1 CHS0 | GODONE | ADON | 00-0 0000
ADCOM1 — PCFGE PCFGS PCFG4 PCFG3 PCFG2 PCFGT PCFGOD | -000 0000
ADCOM2 ADFI = ACQTZ ACQT1 ACQTO ADCS2 ADCS1 ACCS0 | 0-00 0000
CCPRIH Capture/Compars/PWh Register 1 High Byte A AOEH
CCPRIL Capture/ComparsP WM Register 1 Low Byte WA 2OCHH
CCP1COM =T} P1MOD DC1B1 DC180 | CCPIM3 | CCPIM2 | CCPIM1 | CCPIMD | cooo o000
PWM1CON PRSEN PDCE FDCS PDC4 PDC3 PDC2 PDC1 POCO | oooo oooo
ECCPAS ECCPASE | ECCPAS2 | ECCPAST | ECCPASD | PSSACYT | PSSACO | PSSBD1 | PSSBDO | cooo 0000
THR3H Timer3 Register High Syte MM IO
ThWR3L Timer3 Register Low Byie WK 2OOHX
T3CON RO16 e T3CKPS1 | T3CKPSD | T3CCP1 | T3SYNC | TMR3CS | TMR3IOM | 0-00 0000
SPBRGH EUSART Baud Rate Generator High Byte ao00 0000
SPBRG EUSAST Bauwd Rate Generator Low Byte 0000 0000
RCREG EUSAST Receive Register 0000 0000
TXREG EUSAST Tranzmit Register 0000 0000
THSTA CSRC T*9 TXEM SYNC SENDB BRGH TRMT TXED 0000 0010
RCSTA SPEN RXG SREMN CREN ADDEM FERR OERR R«SD | oooo noox
DAUDCTL i RCIDL = SCKP DRG0 s WuC ADDCH | -1-1 0-o00
EEADR EEPROM Address Register 0000 0000
EEDATA EEFRIM Cata Register 0000 Qo000
EECON2 EEPRIM Control Reagister 2 (not a physical register) Q000 0000
EECON1 EEFGD CFGS == FREE WRERR WREN WR RD xx-0 %000
IPR2 OSCFIP = B EEIP =L LvDIP TMRIIP = a e
PIR2 DSCFIF = = EEIF = LVDIF TMR3IF — 0--0 -00-
PIE2 DSCFIE - me= EEIE me= LVDIE TMR3IE o 0--0 -00-
PR e ADIP RCIP TXIP = CCP1IP TMR2ZIP | TMRUIP | -111 -111
PIR1 — ADIF RCIF THIF — CCP1IF TMR2IF | TMRIIF | -000 -000
PIE1 A ADIE RCIE TXIE - CCP1IE TMR2IE | TMRIUIE | -000 -000
DSCTUNE =5 e TUNS TUN4 TUM3 TUMZ TUM1 TUMD --00 0000
TRISE Data Dirsction Control Register for PORTE 1111 1111
TRISA TRISa7? | TRISAs!) | —  |Data Direction Control Register for PORTA 111 1111
LATE Read/rite PORTE Data Latch WHHX 2TCHK
LATA LaTA<T= [ LaTace= |  —  |Readirite PORTA Data Latch R —
PCORTB Read PORTE ping, Write PORTE Data Latch WA IOTHH
PORTA Ra® | Ras | RAS®  |Read PORTA pins, Write PORTA Data Latch c03 0000
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