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. 1. Immediate addressing mode

. 2. Register operand addressing mode
. 3. Memory operand addressing mode
. 4., Direct addressing

. 5. Indirect addressing.




The operand is a number or constant not an address.

Example:
MOVLW 32h
ADDLW 12h
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Register operand addressing mode >

I TIons

=~

The operand is a Register which holds the data to be
executed.

Example: CLR W
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The operand is an address of Memory location which holds
the data to be executed.

Example: CLRF 13h



Direct Addressing

INS T TN oo

v Direct Addressing iIs done through a 9-bit address.
v This address is obtained by connecting 7™ bit of direct address.

v By using an instruction with two bits (RP1, RP0) from STATUS register
bank iS SeIeCted St:;? reﬁ'qi?gr seven bits frorn instructions

EYD + [(TTTTTT]
Selected ‘l’
nank an 01
an
Selected focation
5]
4F
TF

BankO Banki
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Indirect Addressing

IITUTIONS

X7Y
Bank 3 (Iile 180 - 111 h)——]
Bank 2 (File 100 - 17Fh)—=—]
Bank | {File 080 - OFFh) ~—
Bank 0 (File 000 - 07Fh)-=—]

v It does not take an address from an instruction. of 7

Register File Bank Select 4 3 2 ! 0

v But it derives from IRP bit of STATUS and FSR registers. el oo o ] i o
v Addressed location is accessed through INDF register. L canymmw

S =N W

Status register (SR)

Bank 0/1 (Filc 000 - OFFh) 0 . \Digit Carry/BoTFow
Bank 2/3 (Iile 100 - 111h) 1

P e Zero
IRP 7 FSR 0 TiIE-OUE << e eeeeeeeaeeee :
- 4= Watchdog time-out 0
4\ 14\14\ J l l l l I‘ 4] clrwdt/sleep instructions 1
I POWer DOWIL -
= Bank Select By sleep instruction 0
l, By 1 rwdt instruction |
Location Select — 00 01
O (=18 3]
OBn AEN
oCh acn
Example
4Fh CFh _L
S0 =0

TFh

FFh ADDWEF INDF
BankO Bank1
LData Memo
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Uses a series of “Special Function Registers” for controlling
peripherals and PIC behaviours.

v STATUS—> Bank select bits, ALU bits (zero, borrow, carry)
+INTCON -2 Interrupt control: interrupt enables, flags, etc.
+~OPTION_REG -2 contains various control bits to

configure the TMRO prescaler/WDT postscaler ,the

External INT Interrupt, TMRO and the weak pullups on PORTB
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File
Address

Indirect addr.l) | 0oh
TMRO o1h
PCL 02h
STATUS 03h
FSR Ot
PORTA 05h
PORTEB DEh
PORTC 07Fh
PORTDY 08h
PORTE!! 09h
PCLATH O
INTICOMN 0Bh
PIR1 OCh
PIR2 0Dh
ThMR1L DER
TMR1H OFh
T1COMN 10h
TMR2 11h
T2COMN 12h
SSPBUF 13h
SSPCON 14h
CCPR1L 15h
CCPR1H 16h
CCP1C0OMN 17h
RCSTA 18h
THREG 19h
RCREG 180
CCPR2L 1Bh
CCPR2H 1Ch
CCP2C0OM 1Dh
ADRESH 1ER
ADCOMND 1Fh
20h

Seneral

Purpose

Register

95 Bytes
TFh

Bank O

DATA MEMORY

File
Address
Indirect addr.{™? 80h
OPTHIONM _REG| 81h
PCL B2h
STATUS B3h
FSR B4h
TRISA B5h
TRISEB BE6h
TRISC B¥h
TRISD!Y B88h
TRISEM 89nh
PCLATH aah
INTCOM BBh
PIE1 BCh
PIE2 BDh
PCOMN BEh
BFh
S0h
SSPCON2 91h
PR2 92h
SsSPADD a3h
SSPSTAT S4h
ash
85h
97h
TXSTA 88h
SPBRG 99h
S
SBh
SCh
SDh
ADRESL 9Eh
ADCOMNA SFh
A0
Seneral
Purpose
Register
80 Bytes EFh
BCCESSES FOh
TOh-7Fh
FFh
Bank 1

File
Address
Indirect addr. T | 100R
TMRO 101h
PCL 102h
STATUS 103h
FSR 1040
105h
PORTEB 106h
107h
108h
1090
PCLATH 1080
INTCOMN 10Bh
EEDATA 10CH
EEADR 10Dh
EEDATH 10Eh
EEADRH 10Fh
110N
111h
112h
113h
114h
115h
116h
Smes | 1
He;pister 118h
16 Bytes 119h
1180
11Bh
11Ch
11Dh
1T1Eh
11Fh
120h
Seneral
Purpose
Register
80 Bytes
16Fh
accesses 170h
TOh-FFh
17Fh
Bank 2

El Unimplemented data memory locations, read as "0'.

-

Mot a physical register.

Note 1: These registers are not implemented on the PIC16F&876.
2: These registers are reserved, maintain these registers clear.

File
Address
Indirect addr ™| 480n
OPFTION REG| 1810
PCL 182h
STATUS 183h
FSR 184h
185h
TRISB 186h
187Th
188h
189h
PCLATH 1848h
INTCOMN 18Bh
EECON1 18Ch
EECONZ 180hN
Resarved® 18Eh
Reserved™® 18Fh
190h
191h
192h
193h
194h
195h
196h
ooz | 197
Register 198h
16 Bytes 199h
19480
19Bh
19Ch
190N
19ER
19Fh
14800
Senerail
Purpose
Register
80 Bytes 1EFh
AcCESSEeSs 1FOh
70h - TFh
1FFh
Bank 3
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TABLE 2-1:

SPECIAL FUNCTION REGISTER SUMMARY

Walue on:
Address Mame Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit Z Bit 1 Bit O POR,
BOR
Bank 0

oanE INDF Addressing this location uses contents of FSR to address data memory (not a physical registar) gooDo aoDoa
1h TR0 Tmend Module Fegisier IOCME  MOEIC
E'Ehﬂ:' =N F"m-gran'l Counder (P} Least -EIIEI'IIHG-B.I“: Byie 0030 aood
03n™ STATUS IRP RP1 PO TO FD fra | nc c 0001 1xxix
[ [ FSR Indirect Data Memory Address Pointer I NI
0Sh PORTA —_ — | PORTA Data Latch when written: PORTA pins when resd -px QD00
06h PORTH PORTE Data Latch when writlen: PORTE pins when read HIHH K
o7h PORTC PORTC Data Lateh when written: PORTC pins when read W K
0ant FORTD FORTD Data Latch when written: PORTD pins when read IDOEX IO
09h FORTE — — — — — REZ |  RrE1 RED - - - -3CaM
DAk -2 PCLATH — — — Wirite Buffier for the upper S bits of the Program Counter - -0 aoog
osh™ INTCOMN CIE PEIE TOIE INTE REIE TOIF INTF RBIF | gopo opox
oCh PR pepiE™ | amerF RCIF TXIF SSPIF CCP1IF TMR2IF | TMR1IF | aooo_aooa
0Dh PIRz2 — (5} —_ EEIF BCLIF —_ —_ CCP2IF | -xr-0 a--a
OER TMRIL Holding register for the Least Significant Byte of the 16-bit TMR1 Register T
OF h TMR1H Holding register for the Most Significant Byte of the 16-bi TMR1 Register 00K 300KK
10h T1CON — — | Tickest | Tickeso | T1oscen | Tisyme | TMRics | TMRION | --00 ooes
11h T2 TmerZ Module Fegisier 000 aooda
12h T2C0ON — | Tmoutesa | Toutesz | Toutest | Touteso | TmRzon | Teckes | Taokeso | -oco ocos
13h SSPBUF Synchronous Senal Port Receive Buter/ Transmit Register -
14h SSPCOM weor | sspov | sseren | cke | ssems | ssemz | ssemi | ssemo [ ooco ocoo
15h CCPRIL Caplure/Comgare/PWM Register1 (LS8) T
16h CCPR1H Caplure/Comgare/PWM Register! (MSE) T
17h CCP1CON — —_ CCP1X CCP1¥_| ccPiM3 | ccPimz | coPimi | ccPimo | --oo aooa
18h RCSTA SPEN RXD SREM CREM ADDEN FERR OERR RX90 | gopo gpox
19h TXREG USART Transmit Data Register gopo_apog
1Ah RCREG USART Receive Data Fegister gopo apog
1Bh CCPRIL Caplure/Cemgare/PWM Register? (LS8) HIHH K
1Ch CCPRZH Caplure/Compare/PW Register? (MSE) W K
106 CCP2CON — — | eceax | ccpzv | copama | cocpamz | cepemi | copzmo | --oo acao
1Eh ADRESH A/D Result Register High Byle T
1Fh ADCOND ADCS1 | Aapcso | cHsz | cHs1 | chso [comonE | — | apom | ooco go-o
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TABLE 2-1:

SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Value om:

Address Mame Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
BOR
Bank 1

EGI:II'|':3'| INDF Hﬂﬂ'&'ﬂﬁlﬂg s location uses conmtents of FER o address data mEamory (ol a FIh:ﬂSIﬂE' I'Eglﬁt&':l Dodd oddm
B1h oPTM REG | RBPU | mTEDs | Toes | Tose | esa | epsz | O es1 | Pso 1111 1111
Bz PEL Program Cournter (PG Least Significant Byte DoO0 000D
B3R STATIS wmPr | e | meo | 7o | o | z | opc | (o D001 oo
B4R FESR ndirect Data Memory Address Painter MHHH HHI
B5h TRISA — | = | PORTA Data Direction Register -11 1111
BEh TRISH PORTE Data Direction Register 1111 1111
ETh TRISC PORTC Data Direction Regigter 1111 1111
BERE TRISD PORTD Data Direction Register 1111 1111
GRS TRISE IBF OBF IBOY | PSPMODE — PORTE Data Direction Bits poggo -111
gan'’3 | poLATH — — — Write Buffer for the upper 5 bits of the Program Countear --0 ogao
sEn'3 INTCOM GIE PEIE TOIE INTE REIE TOIF INTF REIF o0ax
BCh PIE1 PSPIE® |  ADIE RCIE TXIE SSPIE CCPIIE | TMRZIE | TMRIIE oooo
&Dh PIEZ — {5) — EEIE BCLIE — — CCP2IE |-r-0 o--o
BER PCON — — — — — — POR BOR - --gg
BFh — Lhnimphe men ted —
80h — Unirmgde ren be —
81h SSPCONZ GCEN | acksTar | acknt | acken | meen | PEn | mRsEn | sEN pO0O 0040
azh PR2 Timer2 Period Register 1111 111
a3h SSPADD Synchronous Serial Port (1I°C mode) Address Register poga ooa
B4h SSPSTAT s | cke | pE | P |H 5 | mWw | uwua | eF poog oog
85h — Lhnimphe men ted —
BEh — Lhnimphe mern ted —
ath — Lhnimphe men ted —
8Bh THSTA CSROC TXE TXEM SYNC — BRGH TRMT TX8D |ocooo -o1o
gBh SPBERG Baud Rate Generator Register pOO00 0400
SAh — Lhnimphe mern ted —
9Eh — Lhnimphe men ted —
BCh — 1L rrgpdie rrve e —
aDh — Lhnimphe men ted —
SEh ADRESL AL Result Register Low Byle MM RO
oFh ADCOMN abem | — | — | — | peres | perez | pored PCFGO | o--- aooo
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Value on | Value on
File Address | Register Name |Bit7 | Bit6 |Bit3| Bit4 | Bit3 | Bit2 |Bit1|Bit 0| Power-On Other
Reset Resets

0x00 INDF Uses contents of FSR. to address data memory (not a physical register) | ——oc cooe | oo ooen TIrIrioniz
0x01 TMRO 8-bit real-time clock/counter XXXX XXXX | uuuu uuuu
Least Significant 8 bits of the Program Counter (PC)
0x02 PCL 0000 0000 | 0000 0000
> = b7 | b6 | b5 | b4 | b3 | b2 | bl | bo
0x03 STATUS IRP RPl |RPO| TO PD Z DC | C |000l Ixxx | 000q quuu
0x04 FSR Indirect data memory address pointer 0 XXXX XXXX | uuuu uuuu
RA4/

0x03 PORTA - - "~ |Tockr RA3 RA2 [RA]|RAO| ---XxxXxXXX | ---uuuuu
0x06 PORTB RB7| RB6 |RB5| RB4 | RB3 RB2 [RBI | RBO | XxXxXX XXXX | uuuu uuuu
0x07 Unimplemented Unimplemented location, read as '0 ———— e e e
0x08 EEDATA EEPROM data register XXXX XXXX | uuuu uuuu
0x09 EEADR EEPROM address register XXXX XXXX | uuuu uuuu
0x0A PCLATH _ i _ Most Significant 5 Bits of the PC 00000 | -0 0000

bl12 bll bl0 | b9 | b8

0x0B INTCON GIE | EEIE |TOIE|INTE| RBIE | TOIF |INTF|RBIF| 0000 000x | 0000 000u
Bank 1

0x80 INDF Uses contents of FSR to address data memory (not a physical register) | ——oc —-c- | o0 oo
0x81 OPTION  |RBPU|INTEDG|TOCS| TOSE | PSA | PS2 [PS1|PSO | 1111 1111 | 1111 1111
0x82 PCL Least Significant 8 bits of the Program Counter (PC) 0000 0000 | 0000 0000
0x83 STATUS IRP| RPI |[RPO| TO | PD | Z |[DC| C |0001 Ixxx | 000q quuu
0x84 FSR Indirect data memory address pointer 0 XXXX XXXX | uuuu uuuu

PORTA data direction register
0x85 TRISA - - - b4 | b3 | b2 | bl | b0 —-1 1111 | ---1 1111
PORTB data direction register

0x86 TRISB b7 | 56 | b5 | b4 | b3 b2 | bl | b0 1110 1111 | 1111 1111

0x87 Unimplemented Unimplemented location, read as '0 ———— e i

. 0x88 EECON1 - | - | - | EEIF |WRERR/WREN| WR | RD | ---0 X000 | ---0 q000

125/ 0x89 EECON2 EEPROM control register 2 (not a physical register) | -—-—- - | - -

| 1 I wr i o o E T il T



-

How Registers are called? =

Hrorioniz

STATUS equ 03h
TRISA equ 85h
PORTA equ 05h

bsf STATUS,5
moviw 00h
movwf TRISA
bef STATUS,5
Start movlw 02h
movwf PORTA
moviw 00h
movwf PORTA
goto Start
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Special Function Registers

. T rionls
STATUS Register
IRP RP1 RPO TO PD Z DC C
bit 7 bit 0
bit ¥ IRP: Register Bank Select bit (used for indirect addressing)

1 = Bank 2, 3 (100h-1FFh)
0 = Bank O, 1 (0O0Oh-FFh)

bit 6-5 RP1:RP0O: Register Bank Select bits (used for direct addressing)

11 = Bank 3 (180h-1FFh)
10 = Bank 2 (100h-17Fh)
01 = Bank 1 (80h-FFh)

00 = Bank 0 {(00Oh-7Fh)
Each bank is 128 bytes.

bit 4 TO: Time-out bit

1 = After power-up, CLRWDT instruction or SLEEP instruction
0 =A WDT time-out occurred

bit 3 PD: Power-down bit

1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

bit 2 2 Zero bit

1 = The result of an arithmetic or logic operation is zero
0 = The result of an anthmetic or logic operation is not zero

bit 1 DC: Digit carry/bormmow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)
(for borrow, the polarity is reversed)

1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

bit O C: Carryv/borrow bit (ADDWF, ADDLW , SUBLW, SUBWF Instructions)

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred
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bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Special Function Registers
SFR-INTCON Register

GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF

bit 7 bit 0

GIE: Global Interrupt Enable bit

1 = Enables all unmasked interrupts
0 = Disables all interrupts

PEIE: Peripheral Interrupt Enable bit

1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts

TMROIE: TMRO Overflow Interrupt Enable bit

1 = Enables the TMRO interrupt

0 = Disables the TMRO interrupt

INTE: RBO/INT External Interrupt Enable bit

1 = Enables the RBO/INT external interrupt

0 = Disables the RBO/INT external interrupt

RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt

0 = Disables the RB port change interrupt

TMROIF: TMRO Overflow Interrupt Flag bit

1 = TMRO registier has overflowed (must be cleared in software)
0 = TMRO reqgister did not overflow

INTF: RBO/INT External Interrupt Flag bit

1 = The RBO/INT external interrupt occurred (must be cleared in software)
0 = The RBO/INT external interrupt did not occur

RBIF: RB Port Change Interrupt Flag bit

1 = At least one of the RB7:RB4 pins changed state; a mismatch condition will continue to set
the bit. Reading PORTB will end the mismatch condition and allow the bit to be cleared
(must be cleared in software).

0 = None of the RB7:RB4 pins have changed state

PIC16F877 Addressing modes/Dr.G.Arthy/EEE /SNSCE
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Special Function Reqisters
PIC Peripherals: Ports (Digital 1/0)

NSy o)

* Ports are basically digital I/0 pins which exist in all PICs

* The PIC16F877A have the following ports:
— PORT A has 6 bit wide, Bidirectional
— PORT B,C,D have 8 bit wide, Bidirectional
— PORT E has 3 bit wide, Bidirectional

* Ports have 2 control registers
— TRISx sets whether each pin is an input (1) or output (0)
— PORTXx sets their output bit levels or contain their input bit levels

* Pin functionality “overloaded” with other features
* Most pins have 25mA source/sink thus it can drive LEDs directly
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Stack & Subroutine ~>

Hrorioniz

Instructions for subroutine and stack:

call k:
= Call subroutine.
= k: literal field.
* the function:
1. Jump to the

subroutine after
call, JUMP

2. Add 1 to PC and Set address x
save the result in to PC

stack.
3. No change in flags.
4. Has 2 cycles.

Subrout ine
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Stack & Subroutine ~>

Hrorioniz

Instructions for subroutine and stack:

return =
* Return from subroutine.
* No operand.
* the function:

1. Return without any
condition from the
subroutine.

2. Upload the final
value of the PC
was saved in stack.

3. No change in flags.

4. Has 2 cycles.

Subrout ine
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INPUT/OUTPUT PORTS

Hrorioniz

\_/ 40J<— RB7PGD

MCLR/Vep —=[] 1
PORTA » RAD/AND <[] 2 39 [J<—s RBG/PGC PORTB
RATANT «—=[]3 33 ] «——= RBS
RAZAN2NVREF-ICVREF «—e[] 4 37 [J]-— RB4
RAJANINREF+ -—a[] 5 36 [J =—= RBI/PGM
RA4/TOCKIC10UT «—a[]6 35 [ «—» RB2
RAS/AN4/SSIC20UT -—-[] 7 < 34 []-— RB1
REQ/RD/ANS —=[]8 N 33 [J«—= RBOINT
RE1/WR/ANG =[] 9 ®  32[Je— VoD
RE2/CS/IANT -—-[ 10 D 3N[] «e— Vss
Voo— =11 1< 300<— RO7PSP7 PORTD
Vss—< 12 @ 29[J-— RDEPSPE
OSCUCLKIN —=[]13 @ 28] <—= RDS/PSPS
2 —— -7 ———
PORTC T e 2 2He Rt PORTC
o
RC1UT10SICCP2 «—e[] 16 25 [T «—e RCBTX/ICK
RC2/CCP1 «—[] 17 24 [T «—s RCS/SDO
RCYSCKISCL -—[] 18 23 [T «—e RC4/SDI/SDA
RDO/PSPD -—[] 19 22 []<—= RD3/PSP3
RD1/PSP1 <[] 20 21 [J «—» RD2PSP2
PORTD

1/25/2024 PIC16F877 Addressing modes/Dr.G.Arthy/EEE /SNSCE



1/25/2024

Interrupts sources in the PIC 16F877

Interrupt Source

Timer 0
Timer 1
CCP1
Timer 2
CCP2

RBO/INT pin

Port B pins

Parallel Slave Port
Analog Converter
Analog Comparator

UART Serial Port
UART Serial Port
SPI Serial Port
12C Serial Port
12C Serial Port

EEPROM

Interrupt trigger event

TIMERS
Timer 0 register overflow
Timer 1 register overflow
Timer 1 capture or compare detected
Timer 2 register overflow
Timer 2 capture or compare detected

PORTS
Change on single pin RB0
Change on any of four pins RB4 - RB7
Data received at PSP (write input active)
A/D conversion completed
Voltage compare true

SERIAL
Received data available
Transmit data buffer empty
Data transfer completed (read or write)
Interface activity detected
Bus collision detected

MEMORY

Non-volatile data memory write complete

PIC16F877 Addressing modes/Dr.G.Arthy/EEE /SNSCE

CCS C Interrupt label

INT_TIMERO
INT_TIMER1
INT_CCP1
INT_TIMER2
INT_CCP2

INT_EXT
INT_RB
INT_PSP
INT_AD
INT_COMP

INT_RDA
INT_TBE
INT_SSP
INT_SSP
INT_BUSCOL

INT_EEPROM
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