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BEE 3233

Programmer's Model of 68000 comprises of many CPU registers. With the aid
of diagram, explain briefly the functions for each component in Programmer’s
Model of 680(00.

{7 marks)

Motorola 68000 is a microprocessor that has been used in Macintosh computer.

Explain briefly four advantages of the 68000 microprocessor.
{4 marks)

CPU ad its memory communicate via the system bus. Determing the maximum
memory size for 68000 and calculate the address range (o access memory.
(3 marks)
List CCR flags in 68000 microprocessor and describe each function. If the
Status Register value is 2506, what is the flag bit for C, Carry.
(3 marks)

Absolute Addressing Mode used to fetch data in memory. The two variations of
absolute mode are Absolute Long Mode and Absolute Short Mode. Explain the
difference, function and advantage between these two addressing mode,

{6 marks)

Given DO=$0000 FFFF, D1 = $0000 7FFF and status register CCR is
KNZVC = 11111 All instructions are independent. What is the value of CCR
after executing these mstructions?
{i ADD.L #1,D0
(iiy SUB.B #37F,Di
({iii) MULS DO,DI1
(ivy ROXR.BDi
{4 marks)

Write the appropriate logic instruction to preserve bits 0, 3-9 and 13 of register
D2, and clear all others.
(2 marks)

Change the C program below to the assembly language where x is located in
memory address $2000 and v is located in memory address $3000. Then, store
the result for x in data register, DO and the result for y in D3,
if (y>x)
¥ =y
else if {y<x)
X=Xy
clsex =y
(8 marks)
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BEE 3133

Explain the different functions of the internal A bit when used for:
(1} byte addressing
(ii) word addressing
{4 marks)

Show the state of UDS and LDS when the 68000 is involved in the following
MEMOry BCCesses:
(i) a byle write to address 3000
(i} & byte write to address 3001
(iii)  a word write to address 3000
(& marks)

Design partial decoder for a system with a ROM device which is 16k word
{32k byte)} starting address from $000000, RAM device which is 64k word
(128% byte) starting address from $400000 and one Input/Qutput device place
at address $800000 unti] $80001F (32 addresses).

(10 marks)

Briefly explain the type of architecture used in the PIC microcontroller.
What are its advantages ?
{4 marks)

Explain the memory organisation of the PIC16F84A microcontrolier as
regards,
(i} Program Memory
(ii)  Data memory
{8 marks)

Explain the function of PORTA and TRISA register in the PIC16F84A

microcontrolier
(4 marks)

Write an assembly language program to set PORT RA{, 1, 2, 3 as inputs and
RA4 as output.

{4 marks)
Explain the advantages of macro compare to subroutine.
(5 marks)
Explain the concept of stack in the PIC16F84A microcontroller.
(5 marks)



Q6

{c)

{a)

)

(c)

{d)

BEE 3133

PIC 16F8%4 does not have a division instruction. Therefore, write a macro to
implement an instruction called DIVLW which will divide an 8-bit unsigned
number in working regisier, WREG by a 4-bit unsigned literal number. The
division product is a 4-bit number stored in lower four bit of working register and
the remainder is stored in upper four bit of working register. Example of using this
macro is shown below:

MOVLW 15h ;iocad WREG with 15h
DIVLW  0O4h ;divide 15h in WREG by literal wvalue
;04h
;Result is a 4 bit unsigned number
in lower 4 bit of WREG and remainder
Is in upper 4 bit of WREG
{10 marks)

State the number of clock cycles in a PIC instruction cycle and the number of
instruction cycles taken 10 execute the following instructions:

(i)

ADDLW  50h

(i) RRF PORTB
(iiy RETLW  24h
(v) IORWF  FEh

W
eX

{4 marks)
hat is difference between control directives DEFINE and EQU? Give a relaied

ample for each of them.
(4 marks)

Calculate the pre-load value required in TMRO register to obtain a delay of 4ms
between the load operation and the TOIF going high, if the clock rate is 4MHz and
the value of PS2:PS1:PS0 in OPTION register are 1:0:0.

(4 marks)

PIC16F84 is used to execute subroutine 1. If PIC clock input is 200kHz, calculate
total delay to execute the subroutinel, {Initial C=0}.

subroutine 1
MOVLW 10h
MOVWF 20h
MOVLW 2
MOVWF 30h
MOVLW A

1.OOP RRF 20h
SUBWE 30h
BTFSS STATUS.2
GOTO [.OOP
RETUEN

{8 marks)
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The A converter has one 10-bit output, determine the resolution per bit and
calculate the equivalent digital value of the output for the input given below
(reference voltage, Fref = SVY).

o1V
i) 125V
i) 345V

{4 marks)

Write a sequence of instructions to initialize the analog to digital (A/T}) converter
in PIC16C71 if:

e PIC16CT1 is clocked at 4 MHz
A/DY clock 1s Fo/8
»  Analog input is on RAQ
(4 marks)

Figure Q7(c) shows a temperature contred system using PIC16C71
microcontrolter. A temperature sensor is used to send the temperature in analog
and to provide feedback to the microcontroller. Based on this feedback, the
microcontroller controls the heater and the cooler in order to achieve the desired
temperature in the plant.

Assume that the desired temperature is between 25°C and 30°C and the value in
digital for 25°C is decimal 25 and 30°C is decimal 30.

From the statement above, answer the questions below:

i} Sketch the microcontroller circuit for the system and label the input and
output port that you want to use in the system ift
+ The system used one analog channel
¢ The input for the driver is four bits
o Temperature sensor used is LM35

Your circuit should include:
* Reset circuit
o Clock circuit
+ Connection between sensor and PIC
s Connection between PIC and driver

ii) Analyze and plan the program for the system by using flowchart.
(12 marks)
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Special Function Register (SFR) File Summary for PIC16F84A

Value on

Adar|  Neme git7 | Bue | Bas | Bu4 gey | Bn2 | Bur | Bro | Power.on | DY
RESET |° Pe9¢

Bank
0oh  |IMDF Usas contents of FSR to address Data Memory tnot a physical register) s e 1
oin |TMRD B-mit Real-Time Cloch:Countar oo oo | 20
p2n |PCL Low Crdar 2 bis of the Program Coanter IPC) opo0 oono| 11
D3h |STATUSZ CIEREER % | P | z [ b€ ] ¢ [ooor mmxx| B
odh |FSR Inchirest Data Memory Address Polter O KIRIOE 0N "
D5h  [PORTAM - - —  |masmocK] Ra3 RAaZ | Rat RAD | ---%x oox| 18
osh [FORTE® | RB? RB6 RB5 RB4 RB3 REZ | RB1 |RBOANT |oox oox| 18
o™ — Unampheimented locamon, oad 2 T —_ —_
neh |EEDATA EEFROM Data Regrster oo ook | 1314
DOoh  |EEADR EEPROM Address Register sxx xooc | 1314
DAh  |PCLATH - — — [ wme Butter for uppar 5 bits of the PCY ---p ogoo| N
oBh [INTCOM (3IE EEIE TOIE INTE RBIE { TOF | INTF [ RBIF |00 ocox| 10
Bank 1
BOh [INCF Uses Coments of FSR n addess Data Mamory (not a physical regriter) e —mas 11
B1h |OPTION_REG | RBPLU ] INTEDG l TOCs | TOSE PSA | PS2 ] PS1 ] P50 {111y a141| @
g82h [PCL Low cider & bits of Program Counter (PC) QOO0 0000 1
83h  [sTATUS @ IRP | RP1 | RPQ | TO | FD '[ z | o¢ ] ¢  |oooL voxx| B
gan |F5SR Indireci data memoty address poimer O YIOTK 00K "
B5h [TRISA — | —_ | - 1PORTA Data Direction Register ---1 11i1 10
agh |TRISE AORTE Dawm Direchon Regsters 1111 i111 18
B7h - Unimplementad lotabon_ read as T — —
ahh [EECOMY - | = | — | EEIF | WRERR ] WREM | WR f a0 |---0 x000| 13
doh  |[EECONZ EEFROM Control Regster 2 (not 3 physicalmegeers l=--—o —==- 14
DAR |RCLATH — — — Jwrite bufter for upper 5 bis of the P! -0 goop| M
08h [INTCON GIE EEIE | TOIE INTE | RBIE | TOF | INTF | RBIF 0000 000x| 10

Legend. x = wsknown u = unchanged. - = unempkenentad, read as 7', q = valua depends on condition
Now 1; The upper by of the progean counter = not deectly accesmbia. PCLATH = 3 slave regsied for PC<12°8= The contents
of PCLATH can be Bansfemed 1o The usper byte of the program counter, but e contents of FC =128 are ngver rans-
terred to PCLATH.
2: The TO and PD status bits in the STATUS register are nol affected by 3 MCLR Resat.
3 Other [non powar-up) RESETS noude extemal RESET thiough MCLR and Ihe ‘Watchdog Timer Reser
4; On any gevice RESET, ese pins are configuied ag inputs.
& This Is the valua Mal wib te n the port outpud latch .
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STATUS Register of PIC16FB4A
RWO RWDO  RWO R-1 R-1 RW-x  RWx  RWx
[ P RP1 RPO TO b | Z DC C
bit 7 it 0

bit 7-6 Unimplementsd: Maintain as ‘¢

bil & RPO. Register Bank Select bits (used for direct addressing}
ol = Bank 1 (80h - FFh}
00 = Bank 0 (0Oh - 7Fh)
bit 4 TO: Time-out bit
1 = After power-up, CLRWDT Instruction, or SLEEF instruction
o = AWDT time-out occurred
bit 3 PD: Power-down bit
1 = Afler power-up of by the CLRWDT instruction
o = By execution of the BLEEP nsruction
bit 2 Z Zero bit
1 = The resuit of an anthmetic or logic operation Is Zero
o = The resuil of an arthmedtic or logic operation is not zero
it 1 DC:Digicawrbonmbﬂ{nmmnm.smm.mwmmumm.thepolartry
is reversed)
1 = A camy-oul from the 4th low order hit of the result occumred
0= Nocaw-outﬁnmmemworderbﬂofmereﬁun
bit O C: Carmy/bormow bit {ADCMWF, ADDLW, SUBLW, SUBWF Instructions) (for bomow, the polarity is
reversed)
1= Acaw-mnﬁummehloﬁtsgiﬁcmtbﬂofmemﬂﬂocmned
0= NO camy-out from the Mast Significant bit of the result occumed

Note: A sublraction Is execuled by adding the two's complement of the second cperand.
For rotate {RRF. RLF}Insh‘uctmns.tﬁshﬂlsbadedmmammrimorbwmder
bil of the source register.
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OPTION Register of PIC16F34A / PIC16C71

RAN-1 RAACT RANY-1 RAw-1 RAN-1 RAY-1 RAV-1 RAN-1
[ repu | INTEDG | ToCS | TOSE PSA PS2 PS1 PS0
bit 7 bit O
bit 7 RBPU: PORTB Pull-up Enabie bit

1 = PORTB pullups are disabled
o= PORTB pull-ups are enabled by mdvaual port |atch values
bii 6 INTEDG: Interrupt Edge Select bit
1 = InterTupt on nsing edge of RBO/INT pin
o = Intermupt on faiing eoge of RBOVINT pin
bit 5 TOCS, TMRO Clock Source Select bit
1 = Transibon on RAYTOCKI pin
o = Intemnal instruction cycke clock (CLKOUT)
bit 4 TOSE: TMRO Sowrce Edge Select bit
1 = Increment on hegh-to-low transition on RA4/TOCK] pin
o= Increment on low-1o-high transition on RA4/TOCKI pin
bit 3 PSA: Prescaler Assignment bit
1 = Prescaler s assigned to the WDT
o = Prescaler s assigned 1o the TimerD module
kvt 2-0 PS2:P50; Prescaler Rate Selecl bits
Bit value TMRO Rate WDT Rate

ood 1.2 1:1
ool 1.4 1:2
Gl0 1 8 1:4
011 1 16 1.8
1o0 1 a3z 1:16
101 1 64 1:32
110 1 128 1:64
111 1 256 1:128




BEE 3133

SEMESTERSSESSION @ 1/2008/09
COURSE

FINAL EXAMINATION

r MICROPROCESSOR AND
MICROCONTROLLER

PROGRAMME - 3 BEE
COURSE CODE : BEE 3223

bit &

bit 4

bit 3

hit 2

bit 1

bit O

INTCON Register of PIC16F84A

RAW-D RW-0 RW-) RAW-D RO RAW-0 RAW-0

RAW-x

I

GIE EEIE | TOIE INTE RBIE | TOIF { INTF

RBIF

bit 7

GIE: Global Interrupt Enable bit

1 = Enables all unmasked intermupts

o = Disables all ntermupts

EEIE: FE Write Compiele Interrupt Enable bit

1 = Enables the EE write Complete intermupts

¢ = Disables the EE Wnte Compiete interrupt

TOIE: TMRO Overfliow Interrupt Enabie bit

1 = Enables the TMRO intermupt

o = Disables the TMRO intermupt

INTE: RBO/INT Extemnal Intermupt Enable b

1 = Enables the RBOANT external interrupt

0 = Disables the RBOANT external interrupt

RBIE: RB Port Change Inferrupt Enable bit

1 = Enables the RE port change Intermapt

¢ = Disables the RB port change inermupt

TOIF: TMRO Overfiow Intermupt Flag bit

1 = TMRO register has overflowed (must be cleared in software)
o = TMRO register did not averfiow

INTF: RBIVINT External Intemmupt Flag it

1 = The RB(VINT extemnal interrupt cccurred (must be cleared in saftware)
o = The RBIVINT extemal imerrupl did not ocoe

RBIF: RE Porl Change Interupt Flag bit

1 = Al least one of the RB7:RB4 pins changed state (must be cleared in software)
o = None of ihe RB7:RB4 pins have changed state

but O

10




BEE 3233

FINAL EXAMINATION
SEMERTER/SESSION o 11/2008/09 PROGRAMME ;3 BEE
COURSE : MICROPROCESSOR AND COURSE CODE ; BEE 3233
MICROCONTROLLER
Special Function Register (SFR) File Summary for PICI16C71
Value cn: | Velua on all
Address | Hame BaT b Bits Bit 4 Bit3 Bt 2 Bl 1 B POR. othwr resste
BOR m
Buanth, [}
pomER INDF Addresning this oolion Lses coments of F5R 1 addnese dete memnony inc & pyiical regicees OO0 000G | 00 Q000
oin TweR0 Titvwar(s mockaa's nopektar FEIK LXK | Duud U
i sl PCL Program Courer's (PC | Lasst Seanifican Byle ao00 0D | 0O00 000
g |STaTUS oy RptiA RFD ™ ™ z = C oty Lrwex | oodg quua
oarth [FSR nchroct Ciz My AXIERS POdter 200 HEWE | mma o
0sh  |PORTA — | = ] — [FoRTapaaLmmn whon wrttsn: PORTA pins whonroad | ---x 0000 | - -u 000
Beh PORTE PORTE Diata Latch whan witien: PORTE ains when o HAMSE FENE | mama awnad
oM - Linimpkarmanted —_ —_
oy spcomy | aocst | apcsa | | enst | cso [comome] aoF | apON [00-0 0os0 -0 200
ponM  |ADRES  |AD Result Regier o KEXX | o
panE | PCLATH -_ -_ -_ Wrtte Buffer & the uppar 5 bits of the Prognam Courer caaf p00G | ---0 Q000
o |ncon | oE | ame | e | wE | ree | roF | w | mew [osoo poox|eavo coeu
Bank 1
BOR™  LINDF Addroseng ths ioratan uses conterts of FSR 10 acddness Gats mamory (n0l o phywcal rogieten] | 0000 0000 | G000 D01
s Jopmow | FBRG | wTEDG | Tocs | Tose | esa | es2 | Pst | PSO Jaia diujua b
g™ |PCL Program Courtars (L) Lasst Signitcant Byte 0000 000G | G00g S0
aw®  |sTATUS 1=t} 1 R 1M PO | ™ 3% 2 DC o 00l Lo | F90q qua
sap PSR ncrect dmts memitry Ad0nEas noier ot wrxx | wruu waua
ash TRISA _ | —_ ] — ]pmnmmw -v=1 1131 | ---1 1111
BEh TRISE PORTE Data Directon Conmsl Ragester 3103 1121 (L1311 L31L
¥ [PCOm - - - - - - = B |aeee - qq|---- --uu
Boh ADCIHA — —_ -— - —_ _ PCRG POFGD [«--= == A0 j---- --00
o™ |ADRES  |A/D Result Regisher AT XXAE | wue uwug
asndd |PoLaTe —_ - —_ Wirte Bufier kx tha upper S bits of the Program Counter -ae0 OOQ0 | -« -0 000
apn | INTCON GIE AINE TieE HTE REIE TIF WTF REF  |0000 000x | 0a00 a0t
Legend: x = Unknown. u = unchanged. g = vaue dapends on condition. - = unimpkmeied read s 07
Shaded locahons are umimplemented, read as 'l
Note 1: Other (non power-up) rezels include exiernal reset rough MCLR and Watchaog Timer Reset
> The upper tyte of the program counter is not dractly accessibia, PCLATH is a holding register for the PC<12:8> whose
confents ae Tansiemed (o Me UOPeT byte of T program counter,
3. These rogiaters can be aodreased fom aiher bank,
4 Tre PCON regisier 5 not physcally implernested in the PICISCTY read as D
4 Tha IRF ayd RF1 DS ame resarved on the PICIECT 1071711, sy mariian thess bas clear
£ Bits of ADCOND 15 3 Ceneral Purpose RAW it lor the FIC16CT 10711 only. For the PIC16CT, this b v unlmplemented.

read a8 0"

11
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STATUS Register of PICI16CT
Rrv-0  Riw-0 __ RAWN-D R-1 R-1 Rid-x Bivv-x ROy
RP | RP1 | RPO | | | z | oc | | [R=Readabla tit
T W = Writahia bit
U = Unimphemanted kI,
raad as 0’
- n = Value 3t POR rasat
bit7:  IRP: Register Bank Select bit {used for ndirect addressng)

Mt 65

bit 4:

bit 3:

bit 0.

1 = Bank 2. 3 (100N - 1FFh)
0 = Bank 0, 1 (0Oh - FFh)

RP1:RPO: Regster Bank Select bits (used for dvect addressing)
11 = Bank 3 {180h - 1FFh)

10 = Bank 2 {100h - 17Fh)

01 = Bank 1 (80h - FFh)

oo = Bank Q (00h - 7Fh)

Each bank Is 128 bytes

T3 Time-out bit

} = After power-up. CLEWDT mSinction. of SLEBP instructon
0 = AWDT time-out occunred

PD: Power-down bit

1 = After power-up of by the CLRWDT insiruchion

0 = By execubon of the SLEEP instruction

Z: Zeo bit

1 = The resut of an arithmebc or logic operation is Zen

{1 = The reswt of an arthmetc or lgic operation s not zefro

DC: Digit caTy/BOMow bt (ADOWE, ADDLH, SUBLS, SUBWF IsIrUCions X for DOmow the polarity 15 reversed)

1 = A camy-Oul Trom ihe 4th kow order bit of the result ocaured
0 = No camy-out from the 4th low order Dit of the resitt

C: Carry/DOITOW bit (ADDWF. ADDLM, SUBLW, SUBHF Instructions)
| = A camy-out from the most significant bit of the resutt accurred

0 = No camy-out from the most significant bit of the result occured
Note: For DOrfow the polartty Is reversed. A subtraction is execuled by adding the two's compiement of
tnes.ecundoperam_Formtate[RR.F:Rm}hmshmﬁons,mtsbmsloadedmmemermerimormorder

bit of the source register,

12




BEE 3233

FINAL EXAMINATION

SEMESTER/SESSION - 112008/09 PROGRAMME : 3 BEE
COURSE : MICROPROCESSOR AND COURSE CODE : BEE 3233
MICROCONTROLLER

INTCON Register of PIC16C71

RAwW-0 R0 RA%-0 RAW-0 R RAN-0 RAN-D RY-x

GIE | ADIE | TOE | INTE | RBIE | ToIF | INTF | RBF |
bit? b
R = Readable bx
bit7:  GIE:'" Global Inlerrupt Enabie bit W = Writable tt
1 = Enables all un-masked nterrupts U = Unimpigmented bit
0 = Disables all interrupts read as 0’
-n = Valie at POR reset

bit 65: ADIE: AD Comverter interrupt Enable bit
1 = Enables A/D intetrupt
0 = Disables A/D interrupt

pit 57  TOIE: TMRO Overfiow Intesrupt Enabie DR
1 = Enabiles the TMAR0 mierrupt
0 = Disabées the TMRO intermupt

nit 4: INTE: RBOANT External Intesrupt Enabie bit
1 = Enables the RBOVINT external intesrupt
0 = Disables the RBUJINT external intermupt

bil 3: RBIE: RB Port Change intermupt Enable bit
1 = Enables the RB port change interrupt
0 = Disables the RB port change interrupt

it 20 TOWF: TMRO Overfiow Intermupt Flag bit
I=TMRDregisterhasoveM~ed{m:stbecleaedinwﬂware}
0 = TMRD register did not overfiow

bit 1: INTF: RBOJINT External Ifderrupt Flag bit
1 = The RBOVINT external interrupt ocoumed (must be cleared in software)
0 = The RBI¥INT external irtefTupt did not ocoue

bit 0: RBIF: RB Port Change Interrupt Flag bit
1 = Al least one of the RB7:RB4 pins changed state (must be cleared In software)
{1 = None of the RB7:RB4 pins have changed siate
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ADCONG Register of FIC16C7T1
RW-0 RWO uU-a R0 RWO RW-D RAMW-0 RAN-D
ADCS)|ADCS0] _m | CHS1 | CHS0 [GODORE| ADIF | ADON | |R =Readabie bit
7 b | ¥¥ = Writable bt
U =Unimpemented
bét, read as'0r’
- n =Value at POR reset
bit 7-6:  ADCS1:ADCSD: AD Comversion Clock Select bits
oo = Fosei2
01 = Fosc/8
10 = Foscia2
11 = FRC [ciock dertved from an RC oscliation)
bit 5  Unimplemented: Read as "0y,
bit 4-3 CHS1:CHS0: Analog Channel Select bis
oa = channel 0, {RANAND)
01 = channel 1, (RATVANT}
10 = channel 2 [RAZANZ}
11 = channel 3, [RAAND)
bit2:  GOMONE: A/D Conversion Status bit
IADON = 1 _
1 = A/D COMVETSION In progress (setting this bit stars the A/D comversion)
0 = A/D comersion not in progress {This it t5 automatically cleared by hargware when the AL conver-
Si0N 15 complgte)
oit 11 ADIF: AD Conversion Complete Intemupt Flag bit
1 = comversion is compiete {must be ckeared in software)
0 = conversion is nol compeete
pit0; ADON: A/D On bit
1 = A'D comwerier module 15 operating
0 = A/D comverler module is shutoff ang consumes no operaling current
Notw 1: BHS of ADCONO i5 a General Purpose RAW bit for the PIC1SCT10:7 11 only For the PIC18CT 1, this bt 15
unimpiemented. read as'l’.

14
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ADCONI1 Register of PIC16C71

u-o up U0 U-0 u-g u-0 RW-0 R0

— | — T = ] — ] pPceGt | PCFGD | |R =Readabie bit

hitn | W = Wiritabie Dit

U =Unimplemented
bit. read as '

- n =valpe al POR reset

b 7-2: Unimplsmentsd: Read as 'O
b 140: PCFG1:PCFGO; A/D Port Configuration Control bits

PCFG1:PCFGU| RA1 & RAD RAZ2 RAJ VREF
oo A, A A VoD
01 A A VREF RA3
10 A D D VDO
11 D D D VoD
A = Anaog input

D = Digital 4O

A

TR

15
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PIC16F84A lnstruction Set Summary
Mnsmonic, 14.-Blt Opcada Status
Operande Description Yl st Lsn | Affecea [ Ho%
SYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f.d Add Woand T 1 a0 0arl JdEFE fFLEEf| COCZ 1.2
ANDWF f.d AND W wth f 1 o0 010y JEFE FEFE il 1.2
CLRF f Cloar f 1 oo aoby LEFE fEfF z i
CLRW . Clear Wy 1 S0 900l Gex ok Z
COMF 1.d Complemani f 1 00 100l JdEFE fEff £ 12
DECF f.d Deacrement f 1 60 ooll JdEFE fEES rd 1.2
DECFSZ 1.d Decrement f, Skep 1f O 1(2) p  10L1 dEFE FEEf 1.23
MCF f.d ingrement 1 1 o0 1010 AffE fE£f z 1.2
INCFSZ id Increment 1, Sk if 0 {2y | o0 1111 dffE FEff 123
IORWF f.d Inclusive CR W with F 1 o0 0100 JdEEE fEfE Z 1.2
MOVF 1 d Move f 1 o 1o0¢ AfEE EELE £ 1.2
MOYWF f Move W to f 1 o0 0009 1ffE PEEE
NOP . Moy Opeesratin 1 a0 G000 Sexf BO00
ALF fd Rotate Left T theough Caery 1 a0 L1101 AfEF FEEf C 1.2
RRF rd Fotale Righi | through Caimy 1 G0 L1090 dEff fEEf c 12
SUBWF i.d Subtract ‘W from f 1 G0 0019 AffE fEEF| CDCE 12
SWaFPF id Swap rabbles n 1 G0 1119 JdEfE fEfE 12
HOFWFE 1d Exciuzrve OR W with | 1 G0 oLi0 AEFE fEEL Z 12
BIT-GRIENTED FiLE REGISTER OPERATYOMNS
BCF b 61 Claarf 1 a1l onbk REEFE fEEF 1.2
BSF fh Bd Sel f 1 ol o0lbb LEEE fEff 12
BTFSC fh Bil Tesl [, Skip if Chear 12} ol 1obb BEFE fEEE K}
BTFSS i h Bil Test 1. Ship if Sl 1121 21 1ibb LEfE fLES 3
LITERAL AND CONTROL OFERATIONS

ADDLWY [ Add Eteral and W 1 11 Lz kkkk xkkk| COCZ
ANDLW h AND Ineral with W 1 12 1001 kkkk kkkk r
CALL 1 Call aubroutre 2 10 okkk kkkk kkkk| =
CLAWDT - Choar Watchdog Tamer 1 20 fobe ox10 oloo| TOPD
GOTO 1 G 0 address 2 12  ikkk kkkk kikk
PR 1 Inciesve O Teral with W 1 11 1040 kkkk kKkikk z
MOVLW k Move Herad to W 1 11 0oxx kkkk kkkk
AETFIE - Retamn frem mmemupt 2 Qn  090h GbOG 1001
HETLW k Retum with lteral in W 2 11  olxx kkkk kkkk
RETURN . Reham from Subrouting 2 oD 9400 0000 1000
SLEEP - Ga into standby mode 1 ¢ GO0 oike 0oLl | TORD
SUBLW k Subtract W from el 1 11 1lox kxkkk kkkk | CDCZ
XORLW k Exclusive OR Ieral with W 1 11 1019 kkkk kkkk z
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