Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4351707 Date: 27-11-2024
Subject Name: Micro Controller in Instrumentation
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.

Marks

Q.1 (a) Listapplication of microcontroller. 03
Usll () HIDSsls2ldRs(] A (e dletefl Y1 wlstld). 03
(b) Explain function of JZ and JNZ instructions with suitable examples. 04
(O) ALY GelSQA UL JZ e INZ Yeildlsf s Yuextdl. 0¥
(c) Describe the block diagram of microcontroller with function of each 07
block.
(5) HIOSIs2ldReA] 6alS SIUIAM 635 0AlS ol 51 U] dBlel 5. 09
OR
(c) Describe pin diagram of microcontroller with function of each pin. 07
(5) €35 [Usistl 513 A1 HIB S S2lelRell (Ust SIALALHS] dQlet 53, 09
Q.2 (a) Apply the differences between a microprocessor and microcontroller 03
to suggest a scenario where using a microcontroller would be more
beneficial.

Usl2 () HISSIVIAUR W UISsIs2leR dRall dslddlal dld) s Bl 03
53a UL s1se21aRe1] GUALL Sl Ay SIALISIRS S
(b) Explain the use of ORG and END assembler directives with 04
examples.
(W) ORG s END AJrMe&R [{Eodlell GuALL GelsWl ul® oy
Auedl.
() Use an assembly language to write a program that multiplies two 07
numbers, 25 and 10, using only addition.
(5) WA dudl UL W ArE] dadoel] GUAL A5 B A u], 09
25 ¥a} 10 o1l IRUISIR 52 B, §5c Rl GUANIL 534,
OR
Q.2 (a) Utilize your knowledge to list and discuss various families of 03
microcontrollers.
Usl2 () HIosIs2lddell (Aldy URARH] AlEl otlddl A yUL sl 03
HI2 dHIRL Stletell GUlIL S
(b) Explain the use of DB and EQU assembler directives with examples. 04
(W) GelsWl ULR DB ¥el EQU W AR [(iEolell GUALL YHoMd)l. oY
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Use an assembly language to Write a program for the 8051
microcontrollers to add two 8-bit numbers stored in memory. Make
use of the PSW register and specify how the OV (Overflow) and CY
(Carry) flags are affected during the addition process.

ML AAled A 8-0fle «ivf] GHRAL HI2 8051 HIBSSs21ER
Hle WA dudl Hle AJArMe] @l Gualal 1. PSW
A6l GUAL S e GHRALl ulsul e(HAll ov
(R1dR5) wa CY (33]) 5@ 5¢l 2ld uettlad 2Lt 8 dsil Gedw
5.

Recall and define the addressing mode where the operand is a
constant value included in the instruction. Provide a brief
explanation with an example.
AR HIsA Ule 5A WA AUALIRIA S AL HIUeS A
YAHD qHLAR W5 R YU B, Gele L A18 AleH AUyl
(Y.
Explain various timer modes of 8051.
8051 <1l [cl(cel 218uR HISY Hudl.
Given 16 MHz crystal oscillator. Develop an assembly language
program for the 8051 microcontroller that generates a square wave
with a frequency of 1 kHz. Apply your understanding of timer
operation to produce the square wave.
16 MHz (526 w1142 A IUdIHi M1y B. 8051 HIBS1521dR
M1 NAreef] dodoy V1AM [Asuldl B 1 kHz ol widdel A18)
ARY L Vel $2 8. 38AR dd Weildal HI2 2LEHR wURLlete]
dAHIZ] UM 919] 530,

OR
Define the Stack Pointer (SP) in the 8051 microcontroller and list
two key functions it serves in assembly language programming.
8051 HIBslSse2ldU] 25 UlgeRR (SP) a cUluAlRld 5]
A Qrode] g0y WALMIAME A Adl AUl A Hu sidle{]l Y
AL
Explain IP and IE registers.
IP 24e) |E (%222 UMl
Given a crystal oscillator with a frequency of 12 MHz, create an
assembly language program for the 8051 microcontroller that
generates a delay of 500 milliseconds. Apply your knowledge of
timer configuration and programming to achieve this delay.
12 MHz ofl %l dst 12 (5326 ) (A2 wIudH] 241d B, 8051
HIpslse2ldR Hle HArudl dodey Yl welldl % 500
[MlAASseSel (Ao eike s 8. ul [Aduia siya sl HI
2LEHR 1UIW[Sel W WIAL[HIelL dHIRL Sllelal |19 520,

State the significance of the PCON (Power Control) register in the
context of power management and control in the 8051
microcontrollers.

8051 HIB 5152164 UldR NaesNe wal 5211l 4ee{Hi PCON
(UlcR 521¢) 2w e20] Hecd Ll

Explain the purpose of an ADC in microcontroller applications and
how the 8051 communicates with this device.
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HIBs1se21dR W[50 ADC <l &g 3 8051 Wl GUSWY
U1 3d] 31A dldld 52 B d Yuendl.
Apply your knowledge to design an assembly language program for
the 8051 microcontrollers to interface with a 4x4 matrix keypad. The
program should read input from the keypad and display the results
using an appropriate output device.
ax4 N[25U S1US UL B35 5L HI2 8051 HIBSIS21dR HIS
A Q] AL VLA (SHLet Sl HIZ dHIRL Sllstell GURLlaL
s WA slusuiell es1ye diug ASu wWal A)oU 16ye
GUSWLell GUALL 5304 URELM Ueld sl 1.

OR
List and name the different modes of operation for the
Timer/Counter in the 8051 microcontrollers.
8051 HI®slse2laRUl 2l8HY/S51G2R Ul wWIURUstsll [(dfay
H1S¥UoA] YU Helld] A oM B[]
Describe the connections and any additional components required to
display numbers on the 7-segment display.
7-321102 (SR8 U sitiR) e2llddl HI2 %] 1SRN A S1SURl
dtllRlsil €Sl d et S,
Use your knowledge to create an assembly language program for the
8051 microcontrollers that interfaces with a DC motor and a
temperature sensor (LM35). The program should control the motor's
speed based on temperature readings from the sensor.
8051 HIBslse2ldR Hle Al @HINL WA leilddl HIe
AHIRL Slistell GUALIL 520 % SIAl H12 A dluHlst AeUR (LM35)
UL 8254 52 8. VAN A™ ] dluHletell I [SUetl 118 R
H12edl at[del [t [Ad $cll @s1e5A.

Define what program memory and data memory mean in the context
of the 8051 microcontrollers. Explain their distinct roles and usage.

8051 HI85l52lclRel AeeHi WAIM HHI] wa Sel AUlel wel
2 8 d AR A, dMefl (AR efHsi] wa Gl
{udl.

Describe the critical factors to keep in mind when picking a
microcontroller.
HIOsIs2ldR Ude Sdl duid =AM Awdledl Qs
U[R60e dilel 53).
Apply your knowledge of microcontroller programming and sensors
to develop a water level controller system.
dle: Add $21dR (MM [dsylddl HI2 dHRL HIBsIse2leR
VLA (L 49 Aot Stistell GUALIL 52,

OR
List three common input devices that can be interfaced with the 8051
microcontrollers. Briefly describe the purpose of each device in an
embedded system.
8051 MIBslse2lar Ule gedU S ASIA ddl AQL UMY
geiye GUSALAl YU Helldl. WSS RiRUUI €35 BUSWLsil
Sdie] U latHHi aglet 52).
Describe the process of controlling a stepper motor to achieve
rotation in both the clockwise and anticlockwise directions.
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(W) 5EA1S5AL wal W 25d15aA18x% oo [e2IHi URMHEL UM 5l
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HI2 RUR Hler [ (Ad s2dclefl UlsAls] dulet 52,

You are tasked with designing a room temperature indicator system
using a microcontroller. Describe the components, sensors, and
algorithms you would employ to solve this problem effectively.

dHal 951 5e21dRell GUALIL 53]el 22U 2URUR B[e552R Ry
[SHL®el Sdls] SIH AU IH] M) 8. 1| YHRU LA WAS1RS I
G3ddl HIe d % €25], Ao wel W RyMeA] GUALIL 52201
def dilet 53
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