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Q2 (a)

(b)

(b)

Q3 (@
(b)

Q3 (a)

(b)

Attempt all questions.

Make suitable assumptions wherever necessary and mention it clearly.
Appropriate comment lines are must in your programs.

Figures to the right indicate full marks.

Some of the control/status registers and instruction set of PIC family is
provided for your reference in annexure sheet.

A parking space having two gates, one for entry and other for exit, has a

maximum capacity of 50 cars. Design an embedded system using PIC18F452

microcontroller which counts the total number of cars present in parking

space at a particular time and display it on 7 segment LEDs. Remember that

a car can enter and leave from the parking space. Sensors are mounted in

both gates. When parking space becomes full then it should give indication

on LED by toggling it continuously. Write an assembly language program

for the same. Make use of at least one interrupt in your program. Write your

assumptions explicitly.

Answer the following in brief

(1) Complement the data stored in data register 0x05 without using COMF
instruction. Store the result in Ox0A.

(2) What is the maximum delay obtained when timer O is running in 16-bit
mode and the MCU clock frequency is 20MHz?

Draw interfacing of three common cathode seven-segment LEDs to
PIC18F452 microcontroller using PORTA and PORTB. Write an assembly
language program to display a three-digit BCD number “942” on these LEDs
continuously.
Add 10 BCD data bytes stored in data registers beginning from 0x100. Store
the result in data registers.

OR
A string of 10 characters is stored in internal RAM beginning from 0x200. If
the string is palindrome store OXAA else store OXFF in data memory 0x300.

Given a packed BCD number in data register 0x50. Convert this number in
binary and store the result in data register 0x51.
A data block of signed numbers is stored in memory location beginning from
0x500. Length of this block is stored in memory location 0x05. Separate out
positive and negative numbers from this block and store them in memory
locations beginning from 0x600 and 0x700 respectively.

OR
The 16-bit number 0xA237 is stored in memory location 0x10 (LSB) and
0x11 (MSB). Multiply this number by 0x3A that is stored in memory
location 0x12. Store the product in data registers 0x100 (LSB) onwards.
Explain interfacing and timing diagram of LCD with PIC microcontroller.
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Draw interfacing of 8 push-button keys (KO to K7) to PORTB and 8
common cathode LEDs (LEDO to LED7) to PORTA of PIC18F452
microcontroller. Write an assembly language program that checks for a key
closure, debounces multiple key contacts and displays the binary number
corresponding to pressed key on LED port (e.g. if key K5 is pressed then
display 0000 0101 on LED port).
Write a macro named ADDUNSGN that adds two numbers passed as
arguments and stores the result in data memory location 0x09.

OR
Interface DAC with PIC18F452 microcontroller. Generate a saw tooth
waveform using this DAC. How can we change the frequency of this
waveform?
Write a program to copy the value O0xA3 into RAM locations 0x230 and
0x530 using direct addressing mode only.

Write a subroutine to set up timer 0 in the 16-bit mode with the internal clock
at 20 MHz to generate a 100 ms delay and provides multiples of 100 ms
delay based on the count in data register 0x10. Select an appropriate
prescaler and show your calculations of delay.
Using this subroutine generate a square wave of 1 Hz.
Explain block diagram of PIC18F452 ADC module in brief.

OR
Write a program to generate a square wave of 2 KHz at pin RC2/CCP1 of the
PORTC using the interrupt method and Timerl, assuming a crystal
frequency of 20 MHz.
Explain about priority of interrupts in PIC18F452 microcontroller.
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ANNEXURE SHEET

u-o u-o u-o FAW-x RAN-x FLW-x RW-x RW-x
— | = | — | M | ov | z pcti | ci
STATUS REGISTER
RAN-D RAN-D RO RO RAW-D RAN-D RAW-D RAW-D
spPIFM | apiF | rRoF | ToF | ssPF | ccPiF TMRZIF | TMRIIF
PIR1: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 1
RAW-D RAN-D RAW-D RAW-D RO RAW-D RAN-O RAW-D
OoscAIF | comF | useF | EEF | BocuF | HWDIF TMR3IF | CCP2IF
PIRZ: PERIPHERAL INTERRUPT REQUEST (FLAG} REGISTER 2
RAN-D RAN-D RAW-D RO RAW-D RAN-D RAW-D RAW-D
sprIEM | apE | RoiE | mwE | ssPE | coriEe TMRZIE | TMRIIE
PIE1: PERIPHERAL INTERRUPT ENABLE REGISTER 1
RAW-D RAW-D RAW-D RAW-O RAN-O RAW-D RAN-0 R0
oscFE | comiE | useE | EEE | BoLE | HWDIE TMRAIE CCPZIE
PIE2: PERIPHERAL INTERRUPT ENABLE REGISTER 2
RAN-1 RAN-1 RAW-1 RAY-1 RAW-1 RAN-1 RAN-1 RAW-1
sprIiPt | ape | Roie | mop | ssPip | corue TMRZIP | TMRIIP
IPR1: PERIPHERAL INTERRUFT PRIORITY REGISTER 1
RAW-1 RAW-1 RAW-1 RAN-1 RAN-1 RAW-1 RAW-1 RAN-1
oscFiP | camie | user | EEP | Bcur | HwDIP TMR3IP | CCF2IP
IPR2: PERIPHERAL INTERRUFT PRIORITY REGISTER 2
RAw-0 r-101} -0 RAwW-1 R-1 R-1 rnv-0lZ RAN-0
PEN | seoren | — | m | TO | PO POR | BOR
RCON: RESET CONTROL REGISTER
RAW-0 RAW-D RAW-D RAW-O R0 RAW-D RAN-0 RAW-x
GEGIEH | PEIEGIEL | TMRDIE | INTOIE | RBIE | TMROF iNTaIF | ReIFY
INTCOM: INTERRUPT CONTROL REGISTER
u-o U0 u-o u-o u-n U0 uo RAW-D
— =1 =1 =1 =1 — — | swoTent!
WOTCON: WATCHDOG TIMER CONTROL REGISTER
RAW-O RO RAW-D R0 RAND RAV-D RAND RAN-0
ro1e | TiRUN | Tickest | Tickpsp | Tioscen | TiSYNC | TMRics | TMRioN
T1CON: TIMER1 CONTROL REGISTER
u-n RAN-0 RAWN-D RO RAND RAW-D RAND RAN-D
— | T20UTPs3 | T20UTPSZ [ T2OUTPS1 [ T2oUTPSD | TMRZON | TackPs1 | T2CKPSO
T2COMN: TIMER2 CONTROL REGISTER
RAW-D RAN-D RAW-D RW-O RAWD RAW-D RAWD RAN-D
RD18 | T3ccP2 | TackPsti | Tackpso | Taccet | T3sYNG | TMR3cs | TMRaon
T3COM: TIMER3 CONTROL REGISTER
RAW-D RAY-D RAW-D RAN-D RAN-D RAW-D RAN-D RAN-D
PiMi | Pimo | Dcier | pcieo | ccPiM3 | coPimz ccPIM1 | ccPiMo
CCP1CON: ECCP CONTROL REGISTER
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as '0°
-n = Walue at POR "1" = Bit is set ‘0" = Bit is cleared % = Bit is unknown
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RAW-0 RAN-O -0 -0 RAN-T RN RAN-D RAN-0
PrsEN | pocel’ | pocst [ pocdl™ | Pocal | poc2l™ | pPocil | Pocol
ECCP1DEL: PWM DEAD-BAND DELAY REGISTER
RAN-0 RAN-0 RAN-0 RAN-0 RAN-0 RAN-0 RAN-0 RAN-D
ECCPASE | EccPasz | EccPast | EccPasp | pssact | pssaco | psseoilll | pssepol!t
ECCP1AS: ENMHANCED CAPTURE/ICOMPAREPWM AUTO-SHUTDOWHN COMNTROL REGISTER
U-0 u-0 RAN-0 RAN-0 RAW-0 RAN-O RAN-0 RAN-D
— | — | cuss | cusz | chust | cwso | codonE | apow
ADCOND: A/ID CONTROL REGISTER 0
RAN-0 -0 RAN-0 RAN-0 RAN-0 RAN-0 RAN-0 RAN-D
ADFM | — | acatz | acami | acotmo | apcsz | abcsi | apcso
ADCONZ2: A/ID CONTROL REGISTER 2
R-D R-0 RAN-0 RAN-0 RAN-D RAn-1 A1 RAN-1
ceour | ctour | cawv [ cmwv | cs | emz | emi | como
CMCOHN: COMPARATOR CONTROL REGISTER
RAW-1 RAN-1 RAN-1 A1 U-0 RAN-1 u-0 RAN-1
RBFU | INTEDGO | WTEDG1 | mmEpez | — | tmror [ — | mawr
INTCOHNZ: INTERRUPT CONTROL REGISTER 2
RAN-1 A1 U RAN-O R0 u-o w0 RN
TP | iNTR | = | wTzE | NTHE | = | int2IE | INT1F
INTCONZ: INTERRUPT CONTROL REGISTER 3
u-o u-0 -0 -0 U-0 -0 u-0 RAN-0
S ————— — = [ — [sw=m
WDTCON: WATCHDOG TIMER CONTROL REGISTER
BYTE-ORIENTED OPERATIONS
ADDWF  f.d, 3 |Add WREG and BIT-ORIENTED OPERATIONS LITERAL OPERATIONS
ADDWFC f, d. a |Add WREG and |::.ZI.I'T!|I bitto £ BCF f. b. Bit Cl f ~ —
ANDWF f,d, a |ANDWREGwithf BSF fb, i B:i.?:t?r ADDLW k Add Literal and WREG
CLRF f.a Clear f BTFSC f.b,a |BitTestf Skipif Clear ANDLW k AND Litaral with WREG
COMF f.d.a |Complement f BTFSS  f.b.a |BitTestf, Skipif Set IORLW K Inclusive OR Literal with WREG
CPFSEQ fa | Compars fwith WREG, Skip = BTG f.da |BitTogglef LFSR £k |Move Literal {12-bit) 2nd waord
g;‘:ﬁ? ; a  |Compars ;“"i Wﬂfg 5:!“ : CONTROL OPERATIONS o FSRH) 1stword
5 L8 Compare fwith WREG, Skip — '
DECF  f.d.a |Decrementf gs n gm"“: !;ﬁa"ﬁ'_ MOVLE & Move Literal to BSR<3:0>
DECFSZ  f.d.a |Decrementf, Skipif0 BNG : a::::zh : M:f;';“:y MOVLN & Mowe Litersl to WREG
SN Tda | Deormment SkpifhotD BNN  n |BranchifNot Negative MULLW &k |Mulfiply Literal with WREG
NCFSZ  f.d.a |InorementF, Skipif0 BNOW n|Branchif Not Querfiaw RETLW  k  |Rewmwith Lierlin WREG
INFSNZ  f.d.a |Incrementf, Skip iFNot 0 NN |Eeneiiazen SUBLW  k  |SubiractWREG from Literal
IORWF  f.d,a |Inclusive OR WREG with f BRA 0 Branch L'Jn canditionlly XORLW K Exclusive CR Literal with WREG
MOVE  fd.a |Moves : .
n BZ n Branch if Zero
MOVFF  fufy |Move f, (scurcedto 1stword AL ns  |cal Subroutie 1stword DATA MEMORY < PROGRAM MEMORY
T {destinaticn) 2nd word 2nd word TELRD® Table Read
MOWVWF  fa Move WREG tof CLRWDT — Clear Watchdog Timer TELRD™+ Table Read with Post-Increment
MULWFE  fa  |Multiply WREG with f DA —  |Decimal Adjust WREG TELRO™ Tahle Resd with Post-Decrement
NEGF  fa  |Megatef GOTD  n Go to Address 1t wond . .
RLCF f.d,a |Rotate Leftfthough Camy 9nd ward TELRD+ Table Read with Pre-Increment
RLNCF  f.d.a |Roiate Leftf(No Camy) NOP — Mo Operation TELWT" Table Write
RRCF  f.d.a |Rofate Right f through Camy MOP  — Mo Qperatian TELWT"+ Table Wite with PostIncrement
RANCF  f.d,a |Rotate Rightf (Mo Camy) FOP — | Pop Top of Return Stack (TOS) . o
SETF fa  |Sets PUSH  — |PushTop of Retum Stack (TOS) TBLM; Table Write with Post-Decrement
SUBFWE f.d,a |Subiractffrom WREG with RCALL  n Relative Call TELWT+ Table Witz with Pre-Increment
Bomow RESET Goftware Device Reset
SUBWF f.d, a |Subtract WREG from § RETFIE 5 Retum from Interrupt Enatble
SUBWFE f.d,a |Subiract WREG from fwith
Bomow RETLW k Retum with Literal in WREG
SWAPF f,d,a |Swap Nitblesinf RETURN s Retum from Subroutine
TSTFSZ  f,a  |Testf, SkipifD SLEEF  —  |Gointo Standby mode
XORWF  f.d,a |Exclusive OR WREG with f
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