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File Address File Address
00h Indirect addr.(1 | Indirect addr.(1) 80h
O1h TMRO OPTION_REG 81h
02h PCL PCL 82h
03h STATUS STATUS 83h
04h FSR FSR 84h
05h PORTA TRISA 85h
06h PORTB TRISB 86h
07h _ — 87h
08h EEDATA EECON1 88h
09h EEADR EECON2(1) 89h
OAh PCLATH PCLATH 8AhQ
OBh INTCON INTCON 8Bh
OCh 8Ch

68

General Mapped

Purpose (accesses)

Reagisters in Bank O

(S M)
4Fh CFh
50h DOh
7Fh FFh

Bank O Bank 1

[] Unimplemented data memory location, read as '0'.

Note 1:

Not a physical register.

Figure 1: Data memory organization
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PIC16F84n -_

\ e —
TABLE 7.2: PIC186CXXX INSTRUCTION SET
llnemonlc, el :
Operands Description Sy Msb = LSb As"?;:d o
e
—

_ BYTE-ORIENTED FILE REGISTER OPERATIONS
~ \
ADDWE td |AddWangf

1 00 0111 dfff feff| CDCZ | 12

éﬁglw "fd é:g\;mmr 1 | 00 o101 afff feff| 2 1.2
CLRW ) C‘e’ 1 | 00 o001 1fff fefe| 2 2
COMF I o 1| 00 0001 Owwx xxwx| Z
DECE (d D°’""'“'“§“” 1 | 00 1001 dfff ffef| 2 12
vEES s ecrament 1 a0 0011 dfff fEff z 12
INCF :'g Decrement f, Skip if o 1(2) | 00 1011 dftf fesf 123
INCESZ n€ | Increment 1|00 1010 afee feef| 2 12

f.d | Increment f, Sidp if 0 1(2) | 00 1111 dfff f£fff 123
IORWF td | Inclusive OR W with f 1 00 0100 dfff feff z 12
MOVF Ld |Movef 1 00 1000 dfff feff| 2 1.2
MOVWF f | MoveWtof 1 | 00 0000 1fff fffs
NOP = | NaOperation 1 | 00 0000 Owx0 0000
RLF fd RutateLeﬁfmroughCarw 1 00 1101 dfff ffff Cc 1.2
RRF f.d Rotate Right f through Carry 1 00 1100 dfff ffff ¢ 1,2
SURWF f.d | Subtract Wiom{ 1 00 0010 dffrf ffff| cpC2Z | 1.2
SWAPF t.d | Swap nibties in f 1 00 1110 dfff feff 12
XORWF fd Exclusive OR Wwith f 1 00 0110 dfff frff z 1.2

BIT-ORIENTED FILE REGISTER OPERATIONS
BCF fb Bit Clear { 1 0L 00bb biff ffff 12
BSF fb Bit Set f i 0f 0lbb bfff fgff 12
BTFSC fb Bit Test f, Skip If Clear 1(2) | 0t 10bb bfff feff 3
BTFSS f.b | Bit Test, Skip If Sat 1(2) | 0t 1lbb bfff feff 3
LITERAL AND CONTROL OPERATIONS

ADDLW K Add literal and W 1 11 111x kkxk kkkk| CDC,2
ANDLW k AND literal with W 1 11 1001 kkkk kkkk z
CALL k Call subroutine 2 10 Okkk kkxk Xkkkk -
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 o0100| TO.PD
GOTO k Go to address 2 10 1kkk kkkk kkkk
10RLW k Inclusive OR literal with W 1 1f 1000 kkkk kkkk b4
MOVIEW k Mave literal to W 1 1t 00xx kkkxk kkkk
RETFIE - Return from interrupt 2 00 0000 0000 1001
RETLW [ Return with literal in W 2 11 0lxx kkkk kkkx
RETURN - Return from Subroutine 2 00 0000 0000 1000 o
SLEEP - Go into slandby mode 1 00 0000 0:10 00:1| TOPD
SUBLW k Subtract W from literal 1 1t 110x kkkk kkkk| C,DC2Z
XORLW k | Exclusive OR literal with W 1 11 1010 kkkk kkkk| 2

Nots 1: When an O register is modified as a function of iself( e.9. ovF PORTE, 1), the valug Used will be thal value present
" onthe pins themselves. For example, i the data latch is "' for a pin configured as input and is criven low by an extemal
the data will be written back witha 0", |
2 m;ii:alr‘asuudim is executed on the TMRO register {and, where applicable, d = 1), the prescaler will ba cleared if
assigned to the Timer0 Module. ' ! |
3: If Program Counter (PC) Is modified or a conditional test is true, the inslruction requires Mo cycles. The oycle ls
executed ag a KOP. second
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Command i EAMYRL: Hex

D7 D6 D5 D4 D3 D2 D1 DO

C!ear Display 0 0 0 0 0 0 0 1 01

Display & Cursor Home 0 0 0 0 0 0 1 x 02 0r 03

C!\aracter Entry Mode 0 0 0 0 0 1 |1/D] S 04 to 07

DtSPIay On/Off & Cursor 0 0 0 0 1 D u B 08 to OF

Daspl:?yICursorShift 0 0 0 1 |D/C|R/L| x x 10to 1F

Function Set 0 0 1 8/4 | 2/1 |10/7| x x 20to 3F

Set C‘GRAM Address 0 1 A A A A A A 40to 7F

Set Display Address 1 ATAT AT AT A] A A |[s0toFF

1/D:  1=Increment*, 0=Decrement R/L: 1=Right shift, O=Left shift

S: 1=Display shift on, 0=0f"* 8/4. 1=8-bit interface*®, 0=4-bit interface

D: 1=Display on, 0=Off* 2/1:  1=2line mode, 0=1 line mode"

u: 1=Cursor underline on, 0=0f* 10/7: 1=5x10 dot format, 0=5x7 dot format"

B: 1=Cursor blink on, 0=0Off"

D/C: 1=Display shift, 0=Cursor move x = Don't care * = Initialization settings

3~

o

(]

Om¢
&

=4

2
c |
Comumion
STATUS REGISTER
R/W-O R/W-0 RAW-0 R-1 R-1 RIVV-X RIW-x RAN-X
IRP | RP1 | RPO | TO | PD | z | ocF I <
bit 7 bil O

INTCON REGISTER (ADDRESS OBh, 88h)
RswW-O RAN-O R/AW-0 RAW-0O R/W-0 R/W-0 R/wW-0 RAVW-x

[ SIE | EEIE [ 7oe I INTE | RBIE I 7o | wNnTFE | O RsIF |
bit 7 it O

OPTION REGISTER (ADDRESS 81h)

R/wWwW-1 RAVW-1 R/AW-1 R/AW-1 R/WVW-1 RANV-1 R/WVV-1 R/WVV-1
[ RBPU | INTEDG | _TOCS | TOSE | PSA | ps2 PS1 [ pPso ]
bit 7 bit O
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PIC 16FXXXX Instruction Set:

Mnemonie, 14-Bit Opcode Stat
Description Gycles 9s | Notes
Operands Msb LSb Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS B
ADDWF f,d Add W and F 1 oo 0111 dfff ferfe| CDCZ 12
ANDWF f,d AND W with [ 1 00 0101 Jdfff fEfE z 12
CLRF -F Clear f 1 00 oopo1 1fff fEEf z 2
CLRW - Clear W 1 00 0001 0XHX XKXX 2
COMF 1,d Complement f 1 00 1001 dfff LEfE z 1.2
DECF f,d Decrement . 1 oc 0011 dfff fE£E z 12
DECFSZ 1,d Decrement f, Skipit 0 1(2) | o0 1011 dEEE £EEE 123
INCF f,d Increment 1 o0 10l0 dfff f£fF z 12
INCFSZ fd Incrementf, Skip if @ 1(2) g¢ 1111 dEfff EEfE 123
IORVYF i.d Inclusive OR W with T 1 0¢ o100 dfff fE£E Z 12
MOVF fd Move f 1 oc 1ano AEEff fEff Z 12
MOVWF f Mova Wtof 1 0¢ 0000 1Efff E££E
NOP - No Operation 1 De¢ 0600 Oxx@ QDOD
RLF ' fd Rotate Left f through Carry 1 oo 1101 AEff ECEE C 1.2
RRF fd Rolate Right f through Carry 1 ot 1100 Afff fLEEF C 12
SUBWF f.d Subtract W from f 1 oc oolo dfff f£E£f| CDCZ 12
SWAPF f,d Swap nibbles in f 1 oo 1110 dEff EE£E 12
XORWF f,d Exclusive OR W with 1 oc 0110 Afff ffff z 12
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b |BitClearf 1 01 oobb bfff fELf 12
BSF Lb Bit Set f 1 01 0lbk bELff fELF 12
BTFSC fb Bit Test f, Skip If Clear 1(2) 01 10bb bEff £Lf£fE 3
BTFSS fb Bit Test f, Skip if Set 1(2) 01 11bb bfff fEEF 3
' LITERAL AND CONTROL OPERATIONS
ADDLW Kk Add fiteral and W 1 11 111x kkkk kkkk| CDCZ
ANDLW k AND Tderal with W 1 11 1c01 kkkk kkkk z
CALL k Call subrouline 2 10 okkk kkklk kkkk|
CLRWDT - Clear Watchdog Timer 1 oc oGDo o01rd araa| TO.PO
GOTO k Go 1o address: 2 1¢  1kkk kkkk kkkk
IORLW k Inchusive OR literal with V. 1 11 1000 kkkk Kkkk z
MOVIW K NMove literal to W I 11 00xx kkkk Kkkkk
RETFIE - Return from intemrupt 2 pc 0600 000C¢ 1D01
RETLW k Retum with literat in W 2 131 ;lxx kkkk Kkkkk
RETURN - Return fromn Subroutine 2 06 906DO 0000 1000 ( _
SLEEP - Go into standby mode 1 pc ocpo o1re aoil| TOPD
SuBLW k Subtract W from litsral { 11 110x kkkk kkkk| CDCZ
XORLW k Exclusive CR literal with W 1 11 1010 ¥kkkk kkkk z
STATUS REGISTER
RW-O RAN-O 2AW-0 -1 R-% RAVV-X RIVW-x AN
IR | ’RP1 1 RPO | TO | PO I 3 | Dct? 1 =5l
bil 7 bit O
INTCON REGISTER (ADDRESS 0Bh, 38h) '
RANV-C R/AMW-O RAVW-0 RANV-0 RANM-O RANM-O RAW-0O AV
I SIE | EEIE I TOIE [ w~NTE | REBIE [ voie | NTE ] RBIF |
Dt 7 bit O
OPTION REGISTER (ADDRESS 81h)
RAVV-T RANV-1 RANV-1 RAVW-1 RAV-1 RANV-1 RANV-T RANV-T
[ rBPU_ | INTEDG [ Tocs | TosE ] PSA | Ps2 | PS1 | PSO |
bit 7 bit D
38 40: 8 6a: ¢
%&f: !pa 41: A 1: o
2, #E g
2a: 8 7 H
% 3 %’ E 23 H LCD Commands:
i ? 47: G &/
: ( 48: K 3 ﬁ
gi 21 & i i
78% o ;f 23& Ciear Display 9]0 ] 0 ]0]0J]e]o] 1] o
2, At %sl Drspiay & CursorHome || 0 | 0 | 0 | 0 | 0 | 0 | 1 | x jfo2ord3
28 - Y - CharacirEriy Mads || 0 ] 0 ] 0 | 0 | 0 | 1 [1/D] 5 |[04w7
P 6 3 g ggf -] Display On/Off & Cursor {| 0 [} 0 0 1 5] U B || 08 wOF
1: HE 5% 8 Display/Cursor ShiR 0] 0] 0] 1 |DIC|RIL] x | = [|06IF
3 é 82 R T2 r Function Sat 0 0 1 | 874 | 241 | 1047} x x |[DwiF
: 4 % R SeCORAMAddess || 0 | 1 | A | A A A A |[#wF
:; gg T u Set Display Address 1 A A A A A A || 8010 FF
T H Y
3 H T W RIL: i ( i B
3 g Sg: § T %X 70
M TR 1
§ ¢ § y &
: ) 3 : -
2 7 - ;E: o
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ECD command control codes

Command o~ Hex
D7 D6 D5 D4 D3 D2 D1 DO
Clear Display 0 0 0 0 0 0 0 1 01
Display & Cursor Home 0 Q. 0 0 0 0 1 X 02 or 03
Character Entry Mode 0 0 0 0 0 1 1/D| S 04 to 07
Display On/Off & Cursor 0 0 0 0 1 D U B 08 to OF
Display/Cursor Shift 0 0 0 1 D/C| R/L x X 10to 1F
Function Set 0 0 1 8/4 | 2/1 |10/7| x X 20 to 3F
Set CGRAM Address 0 1 A A A A A A 40to 7F
Set Display Address 1 A A A A A A A || 80t FF
1/D:  1=Increment®, 0=Decrement R/L:  1=Right shift, O=Left shift
S: 1=Display shift on, 0=0ff" 8/4: 1=8-bit interface®, 0=4-bit interface
D: 1=Display on, 0=0ff* 2/1: 1=2line mode, 0=1 line mode*
uU: 1=Cursor underiine on, 0=0ff" 10/7: 1=5x10 dot format, 0=5x7 dot format*
B: 1=Cursor blink on, 0=0ff*
1=Display shift, 0=Cursor move x = Don't care * = Initialization settings
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