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Fourth Semester B.E./B.Tech. Degree Examination, June/July 2025

Time: 3 hrs.

Microcontrollers

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks, L: Bloom’s level , C: Course outcomes.

Module - 1 M| L C
Q.1 | a. | Differentiate between a microprocessor and a microcontroller. 06| L4 | CO1
b. | With the neat block diagram, explain the architecture of 8051 08| L2 | CO1
microcontroller.
c. | Explain PSW register of 8051 microcontroller. 06| L2 | CO1
OR
Q.2 | a. | Write a short note on stack memory. 05| L2 | CO1
b. | Explain the internal memory organization of 8051 microcontroller with a | 08 | L2 | CO1
neat memory map.
c. | What are addressing modes? Mention different addressing modes used in { 07 | L1 | CO2
8051 microcontroller and explain any two in detail with example. L2
Module -2
Q.3 | a. | Explain the following instructions with an example: 10 L2 | CO2
(1) XCHD A, @R,
(i) MOVC A, @A+DPTR
(1) RRC A
(iv) AJMP absolute address
vy DA A
b. | Write an assembly program to add two 16 bit numbers stored in memory | 05 | L2 | CO2
20H, 21H, 22H, 23H and store result in 30H, 31H, carry on 32H.
c¢. | Explain PUSH and POP instructions with example. 05 L2 | CO2
OR
Q.4 | a. | Explain any four assembler directives used in 8051 microcontroller with | 06 | L2 | CO2
example.
b. | Write an assembly program to transfer 5 bytes from one memory to another | 06 | L3 | CO2
memory within internal RAM.
¢. | Explain any four arithmetic instructions and logical instructions. 08| L2 | CO2
Module -3
Q.5 | a. | Explain various C-data types used in 8051 microcontroller. 06| L2 | CO3
b. | Explain TMOD and TCON with its bit pattern. 08} L2 | CO3
c. | Write 8051 C program to send —4 to +4 to port 0. 06| L3 |CO3
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OR
Q.6 Write 8051 assembly program to toggle all bits of P, continuously 500 ms. | 06 | L3 | CO3
Use timerl, 16-bit-mode to generate delay = 11.0592 MHz.
Explain mode 2 programming of 8051 time. Describe the different steps to | 06 | L2 | CO3
program in mode 2.
Write 8051 program to generate square wave with toxn=3 ms and topr=7 ms | 08 | L3 | CO3
on all pins of port 0. System clock is 22 MHz. Use timer 0 in mode 1.
Module -4
Q.7 Define the following terms with respect to communication: 05| L2 | CO4
(i) Serial communication (ii) Parallel communication
(iii) Simplex communication (iv) Half duplex communication
(v) Full duplex communication
Explain all handshaking signals of RS-232 communication standard. 07 | L2 | CO4
Write the steps required by 8051 microcontroller to receive and send data | 08 | L2 | CO4
serially.
OR
Q.8 Mention different interrupts used in 8051 microcontroller with their | 05 | L2 | CO4
interrupt vector table.
Write an ALP that continuously gets 8-bit data from Py and sends it to Py. | 07 | L3 | CO4
While simultaneously creating a square wave of 200 us on P ;. Use timer 0.
XTAL =11.0592 MHz.
Explain the bit contents of SCON and PCON registers. 08| L2 | CO4
Module — 5
Q.9 Interface a stepper motor to 8051 and rotate it by checking the status of a | 08 | L3 | CO5
simple toggle switch connected to P, 7 as follows :
(i) If switch is open rotate the motor clockwise
(ii) If switch is closed, rotate the motor counter clockwise directions.
Explain the salient features of ADC 0804. What are the signals importance | 08 | L3 | CO5
while interfacing such as ADC to a 8051 controller.
Write 8051 program to generate a ramp signal. 04| L3 | COS
OR
Q.10 Explain the functional block diagram of 8255. 08| L2 | COS
Write an ALP to display the message “DONE”. 08 | L3 | CO5
Draw the block diagram to show how 8051 is connected to DAC 0808 at | 04 | L1 | CO5

port P, using output buffer for DAC.
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Mhevre awve nrm’nokﬂ 5 30&1?*31\1?&
EX1 — ¢extrevpal inﬁwrﬁ* )
j,N’ﬁ »—ajrﬂ'f“ﬂru‘h‘}'l
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b)) Whtte an AP  Jdhat ConEnuous
8(’68 ar 8-bit dato tﬂDm Po %su)d,s L?f Fo
P Lobile 5\mut+or>e@u5b7, Cwattir@ Q Squox
LO Oy ¢ O"E 2pome oOn P21 . Wse Hroewr O,

v TAL = 11:0592 MHz (1M

g OR G ©0000h
MOV THMOD , HOI fig
; CLR P2
Mair.  nMov A, Po
Mov Py, A
CPL Pos

ACHLL an)_] T
SIMA P MO. { n

i l ~200Ms

MOV TLO, #0A4h
SETR TKO

\Oc"rcf TNB TFO} -,
c LR TKo
CLK TFO
ReT |
8C) é?"FLO"O he
% pc ON ﬁ@istzq g
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I'B] — rot Used in mode i

KRR - ot  Used N mode |
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GPo — Geneval FUE’]OO‘&i Lit o
PD — Powre~ Downr m™mode (ontyo L

D — Odle voode (ontyol .

Mo dule - 5

Aa) Trpjewlace a sﬁf)ﬂtv mwolry to 805 )

~»otate it by Checking dhe &tatus o) a

6'st>le v’h)\«jjte SwitchY tonmnected to 217 AL

o llows i
(1 ‘L switch is OFen Totate rootyy.. Clock uwobe
L) !‘E Switch B Closed , wotates the vmoh £

Counte~ Clock wise dnections | (8M)
5 ORG oooob

Mov Py, Foob

SETE .
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CW: o MoV P s oab
ACALL De,to._i.j
Mov Py, #Hock

"A’CQU Dzi_a_;j

MoV Py J #‘OGB
Acall D

Acall DM
SITMP NMa

Conlt wov P, 402k

Acall Ddﬂ*j

Mo~N Py HOB

A-ca ll DaLoq.j
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Acal b
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=AM P NMan
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RET
END,
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25 COonverrts otoonL_Oﬂ P VOW@C into 8-bit
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2> Conversiorn PBroe te © ]chathj 0o Y .
by T OFe«ast ot sV suPPUj 3 bas anr
ivresral Cclock |
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CVﬁ{/)[lD pPin, which alows =eckion o}B e
\Aobhlﬁc ﬁranac U&LLO_UL,(j O-5\ .

— drmwportance " —
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% Lo e Oracrb\'om,

¥ EMTKE P ots low atr—bhe end of torvewsioy
iﬁd‘@xﬁr)(cj AV ar dota is ’rtad-.j +0 be wead .
A \ip (D ‘Cj \Viv () acce Fb anatoJ f\yz 31@nak
% Vaells  gets vomax i|p Volage Ejhcocew@bom&m
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qc) WwWwote an 805lj”?jYOW>%D d@mmh
A KANHD-é{jOaL' ‘ (4qm)
— ORG ooook
MOV A, #00h
Bock . Monv P, A
Acall Dc&gnif
TNC A
SITM P RBack
Detay' MOV R1, ¥OFFb
g B MoN Kp, HOFFb
D2 ! aon DINZ RG, Do
DINZ R1, by
RET
END
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O aﬁgaﬁon Ok 8255 is Shown in
A P has 2 8 bit Forarts Pa Pe .

A Two 4 bit PO"J\:S Fe Qu‘Dsz> Y Pe Clower)
¥ Posts Can bc Pwﬁ’rdmm(d S ‘WPH’OH
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Six lines,
IOb) W te an ALP —to d.is]DlCLL] Hese

ag< DONE
R OKRG oovoh (Rj(o

¥ KRead |wwitke Conkol bas

MOV ppTrR ,H# DONE’
MON R5, 4044
Main ¢« MOV A, @ DPTK
Mouv Po, A
ACALL  De
TINe DPTR
PINZ Rs, Main
SITMP Maln |
Detayt  Mov &1, #1oFF K
D1 MoV Rg, #0FFb
P21 DINZ Re, Do
DINZ R ,D;
RET
END
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