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Difference between Microprocessor and Microcontroller

CSE 2006, Dr Abdul Majeed K K 1/20/2024




Difference between Microprocessor and Microcontroller

Microprocessor Microcontroller

*% It contains only CPU % CPU, Memory, 10, Timer are on single chip.
+ Designer decides size of ROM, RAM & |0 handling. * Fixed size of ROM, RAM & |0 handling.

% Architecture : Von numen [Mostly]. % Architecture : Harvard [Mostly].

% Itis better in Multi-Tasking. * Relatively weak in Multi-Tasking.

>
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£

General Purpose. {Like our Main Computer} % Application Specific Purpose. {Embedded System}

High speed and High Cost.

-
->

-
L d
-
L

Relatively Low speed and low cost.

-
L d
-
L g

It requires more hardware to be interfaced. It requires less hardware to be interfaced.

+ High Power Consumption % Low Power Consumption
* Does not support bit addressability [Mostly]. * Support bit addressability [Mostly].
%+ Examples : 8085, 8086, Core i3, Core i5, Corei7, AMD Processor. ~ ** Examples : 8051, AVR, PIC, ARM E-:l
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Digital Computer Architecture

Micro Processor (up)=Central Processing Unit

“The Microprocessor is a programmable inteqrated device that has computing

and decision making capability similar to that of the central processing unit

(CPU) of a computer”
» |s a brain of microcomputer
» It is a single chip which can process data.
» |t controls all components
» |t execute sequence of instructions
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Block Diagram of 8051 uC

External Interrupts

Timer
} Clock
Input

XTAL1 H XTAL2

PO P2, P1 P3 ™D RxD

12MHz —

Address / Data
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Course Code Course Title LIT|IP|C

BECE204P Microprocessors and Microcontrollers Lab 0/0[2] 1

Pre-requisite BECE102L Syllabus version
1.0

Course Objectives

1. To familiarize the students with assembly language programming using
microprocessor and microcontroller.

2. To familiarize the students with Embedded C language programming using
microcontroller.

3. To interface peripherals and |/O devices with the microcontroller and microprocessor.

Course Outcome

Student will be able to

1. Showcase the skill, knowledge and ability of programming microcontroller and
microprocessor using its instruction set.

2. Expertise with microcontroller and interfaces including general purpose input/ output,
timers, serial communication, LCD, keypad and ADC.




Indicative Experiments [Experiments using 8086/8051/ARM]

1 | Assembly language programming of Arithmetic/logical operations. 6 hours
2 | Assembly language programming of memory operations. 4 hours
3 | Assembly language programming/ Embedded C programming for

interfacing the peripherals: 10 hours

General purpose input/ output, timers, serial communication, LCD,
keypad and ADC.

4 | Hardware implementation of peripheral interfacing: 10 hours

General purpose input/ output, timers, serial communication, LCD,
keypad and ADC.

Total Laboratog Hours | 30 hours




Evaluation Scheme

For Lab

S tasks, each task is evaluated for 12 Marks

(Assembly code with simulation in Keil Software-5 Marks, Output - 3
Marks, Report with plagiarism and output shown before due date -2 Marks )

Lab tasks ( Indicative)

1. ALP

2, Ports- Digital

3. Timer and Counter

4. Serial communication and interrupt

5. Hardware implementation of peripheral interfacing
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Instructions to use KEIL SIMULATOR

ORG 000h ; Origin directive, setting the starting address of the program to 0000h
MOQV A, #50h ; Move immediate value 50h into register A

MOV B, #40h ; Move immediate value 40h into register B

ADD A, B ; Add the contents of registers A and B, result stored in A

HALT: SIMP HALT : Label for the HALT instruction
; Unconditional jump (infinite loop), causing the program to halt
END ; End directive, indicating the end of the program
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MOV Instruction

MOV  Destination, Source ;copy source to dest
A

The instruction tells the CPU to move (in reality, COPY) the source

operand to the destination operand
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MOV Instruction
///— “#” signifies that it 1s a value

MOV A, #55H ;load value 55H into reg. A

MOV RO,A ;copy contents of A into RO
; (now A=R0=55H)

MOV RI1,A reopy contents of A dinto Rl
; (now A=R0=R1=55H)

MOV R2Z,A ;copy contents of A 1nto RZ

; (now A=R0=R1=R2=55H)

MOV R3, #95H s load walue 950 ints R3
; (nhow R3=95H)

MOV A,R3 ;copy contents of R3 into A
;now A=R3=95H
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MOV Instruction

Notes on programming

= MOV A, #23H

= MOV R5, #O0F9H [f it’s not preceded with #,
/ it means to load from a

Add a 0 to indicate that memory location

F 1s a hex number and
not a letter




CSE ?

OV hstucion

ot o rograming

= (0000

e
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ADD Instruction

ADD A, source ;ADD the source operand
,to the accumulator

E Source operand can be either a register or immediate data, but the destination

| must always be register A
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ADD nsrucion: Exampl

VR $8 load O ingo B
WOVRL, 43 2Load A Into RO
AD A, 2 aod K2 o Accumulator

A=t R
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ADD Instruction: Example

MOV A, #25H rload 25H into A
MOV R2, #34H 1load 34H into R2
ADD A, R2 ;add R2 to Accumulator
; (A=A + R2) There are always
many ways to write

the same program,
MOV A, #25H ; load one operand depending on the
;into A (A=25H) registers used
ADD A, #34H ;yadd the second
;operand 34H to A




Download KEIL Simulator

https://www.keil.com/demo/eval/c51.htm#/DOWNLOAD
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Instructions to use KEIL SIMULATOR

B U fow bond b Pt Puptes s 503 Wt

TTLIRL AN e a R e
TEOTUT 1L
hopt Wl 1

|ree
Menu

]

nllill‘l ““I\llﬂlll
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Instructions to use KEIL SIMULATOR

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

E pVision

N & o @ |rtiowmisonpeda: L] EX.

£ i g New Multi-Project Workspace..,
= I

Project

Q-

o

Open Project..,

Close Project

Export r
Manage 3

Select Device for Target ...
Remaove [tem

A Options... Alt+F7

Clean Targets
|| Build Target -
Li Rebuild all target files
& Batch Build
& Batch Setup...
= Translate.., o

{5 Stop build

1 C\Users\Admin\OneDrive\Documents\Desktop\micro'wyz.uvproj

STEP2: Start a new project (File>New>uvision
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Instructions to use KEIL SIMULATOR
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Introduction to Computing

E CalissrvAdmintCnelirme! DocumentsiDescoph micrnh lab wvpre) - pVision

File Edit View Project Flash Debug Peripherals Tools  SVCS Window  Help

NEE@| s @ 9| e prpaR EEE G Ha Q-] c o a- BN
S EE e8] R Tagen ERdRe D@

Froject. 8« |

Select Device for Target Target 17,

MXP
P33VHIRD2

I s Bdended Linksr (LXG1)insteod of BLST
I gz Edlerded Assambler [3<61] instead ol 451
Description:

5

40MHz, 5 Vol &051-based Microcortroler with 32 170 lines, 3 Timers/C -
Bchanng PCA

coooDRD

Eer. (@0, [ ru. [T

Bulld Outpu:

STEP 4: Select Nxp >P89V51RD2
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Instructions to use KEIL SIMULATOR

E CallsersuAdmimiCnelrvet DecumentsiDesctopimicenl Blao weara) - LVision

File Edit View FProject Flash Debug Peripherals Tools 35WC5  Window  Help

MBSE@| s 2R 90| ppmREEEnR® ga# A-|e oo a- BN
B E g ] # Tae EXldBed @
Project »@

Select Device for Target "Target 1'..

Device |

MN¥P
PEIVIIRD2

[™ Use Edended Linker (L¥51) insteed of BLS1
I Lz Exiseded Azzzibler (A5 inziead ol 451
Daecription:

140MHz, 5 Valt 8051 based Miciocortroler with 32 10 lines, 3 Timers/C -~
S-chaonnel PCA

5

coDoDoD

B, [@sa., [ Urw. [UeTen

Bulld Output
|

STEP 4: Select Nxp >P89V51RD2
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Instructions to use KEIL SIMULATOR

® Click Yes when asked whether to “"Copy Standard 8051 Startup Code to
Project Folder and Add File to Project.”

pVision3

\?) Copy Standard 8051 Startup Code to Project Folder and Add File to Project ?

Yes v |

® Click Yes if asked “File <path>STARTUP A351 already exists, overwnte?
yYision3

\?f) File 'C:{0%bee071\STARTUP.AST' akeady exists, overwrie ?

Yes No

STEP 5 (select :yes)
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Instructions to use KEIL SIMULATOR

File Edt \View Projeet  Flash  Debug  Peripherals  Taals  SWES  Windew  Help ‘
LBErTr EET IR - - S AN Ba @ \
L) B e ] ] et YA BReY®| ‘
s

Blank space will appear

21 Project: Sleb
e Target
2 Source Group |

< |4
B (@eo [ e [0 |

Build Qutput
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Instructions to use KEIL SIMULATOR

E C:\Uscrs.\Admin'\ﬂn:ﬂrivc'\Docurn:nis'\Dci‘iop\micm\lSlab.uvploj - pVision

sl 9 o e (B RAR EE S PEY IR Y =R
PR AR Al

Save All

Device Database..,

License Management..,

Print Setup...
Print...

Print Preview
1 simpleaddition.asm

Exit

oo, [ 1hru. [Oyre. |

STEP 6: To create source file
Open a new file (File:New File)
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Instructions to use KEIL SINULATOR

ﬂ Oy Acmin v Documenc\Deston i S v - Vsn
Pl it Viw Pt Fish Debug Perhersk Took U5 Windww Help

TR
JHEY [ ﬁNﬁﬁ?f@

4

O R

Pt g ﬁ "
BT
i et
b1 e G |

STEP & (Contd): A new window wil
open With blank spacetotype the

(ode
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Instructions to use KEIL SIMULATOR

(V) CelUserstdmin\Onelnvel Documentst Desidep\micrat3lab uapro) - p¥ision
File Edt View Projed Flash  Debug  Peripherals Toals  SWCS  Window  Help

PEES| S LRI PARR|EEEED Fad@-eod e |E N
RS TEREY
Tl 8 [ e |
F°T Project: [5ieb [

- gt 1 org 0000h

#28 Surce Gy 2 MOV R, #50H STEP 7: Type the code
3 MoV B, #40H

4 ADD A,B
5 HALT:SJMP HALT
6 END

« |2
B Qe {0 |
Build Output
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Instructions to use KEIL SIMULATOR

WA C\UsershAdmin\OneDrive\Documents\Deskiop\ micrahI5lab.uvpro - pVision
File Edit View Project Flash Debug Peripherals Tools  SVES  Window Help

7 new, a0 caPooNEFEL D ERA€ 906 STEP 8: Click file menu and save
T e GRlbEeve
Save Ctrl=S !H|i (3 et
e 1 org 0000h
@l save Al
2 MOV A, #50H

Device Database...

License Management... 3 MOV B,r #40H

Print Setup... 4 ADD A'B
Sl 5 HALT:SJMP HALT

1simpleaddition.asm 6 END

Bit
{ |.+]
e, Geo. Oru [Dyre. | <8 I
Build Output
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Instructions to use KEIL SIMULATOR

CAUzer\ Admin\Cnelrive,Documents\Desktopimicrol [Slab.uvpro) - iVision
File Edit View Project Flash Debug Peripheral:  Tools  SVCS  Window Help
(Al 9| e RRBR|EEE G S Fa#|a-le oo e E]A
--:|I£-’:D|Talget1 F‘&&|ﬁ%®‘?@;
Project 2E [ fextr |
—= — il Save A X —_—
- Project:15kab 1 K soveas
E 4 Terget1 o N » ThisPC » Desktop » micro » w | Search micro el
[ SourceGroup |
2 M Origznize * New folder B » (7]
3 M EThiSF‘C ~ MNarmne . Nate modified Type )
4 Al J 3D Objects Listings 7/11/2020 2:15 PM File folder
5 H M Desktop Chjects 1/11/2000 2:15 PM File folder
E /112020 1:22 PM AEM Fil
| Documerts ] addprag.asm /112020 1:12 PM ASM File
6 F T I3lab 7/13/2020 342 AM WVision4 Broj
B ' mnb.wvguiAdmin 1172020 1:52 PM ADMIN File
9
& sy | mnb.uvopt 7/11/2020 1:44 PM UVOPT File
= Pictures mnb /1172020 1:44 PM uVisiond Droj
E Videos j simgleadd.asm TAF2020 1:47 PM ASM File
2, Local Disk (C3) ] simpleaddition.asm 7/11/2020 2:14 PM ASM File
o= New Volume (D _1 STARTUP.A31 7872015 402 PM ASTFile "
Lot UL ST, R Y : et { )
File name | addl5.asm & |
Saveastype |All Files (%) vl
. A Hide Folders Save Concel
‘| |2 | |
EF‘[,., @Rn.. {}Yru., i[]_{a.._ | I <
Build Dutput
i I-l - h - .
STEP 9: Save the file name with extension as : .asm
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Instructions to use KEIL SIMULATOR

ChUsers\Admin\OneDlrive\Documents'\Desktop\microtl3lab.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NBE@| &Rl o I PRRR|=EE L@ =¥ R
e || L"‘I?glf[| Target 1 n_f $\| R R
Project 83| [} adasam '
=% Project: [5lab | 1 org 0000R
B &F Target 1 2 MOV L, $50H

-5 Source Groun 1 3 MOV B, $408

j STAH& Options for Group “Source Group 1., Alt+F7
|

Add Mew Item to Group "Source Group 1°.
Add Existing Files to Group 'Source Group 1'...
Remove Group 'Source Group 1" and its Files
¥4 Rebuild all target files
[%] Build Target 7

ﬁ Manage Project ltems...

|\f | Show Include File Dependencies

d | &l

Elen. @eo. Ure. |y | <

Step 10: Right click the source group and select: Add existing file to the source group.
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\nstructions to use KEIL SIMULATOR

ﬂ' st Admin! OneDive Documents Desktootmicra Slab wpr - Vi

File Edt View ijett Flash Dehug Penphera\s Iools WG Window Help
ﬁw | lﬁ\ | EE[d E
¥ *'IH‘Ta Hsi\x‘ﬁ“d*?’ @
L T
=) M B Lorg 010k
A Tl LMV A, $50H
13 SouceGroup ZE‘; f’fﬂﬂ
e 5 HILT:5MP HILT
6 END
U AdtFiesto Group Saurce Group ' A
Lonkin:| i ﬂ gz
HNime ' Ditemocfied ~ *
Liings T/
Objects TM/020 213 P
|] i asm TIN5 AM
|| adprogasm T2
D b g Admin TRNLEM
3 )
Flenane: |add|5 ol
Fles e ||ﬂsm50uu e 15" s j o
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Instructions to use KEIL SIMULATOR

==

(s Ad OneDnve Documents Desop mico g - lson
e Edt View Pmpt fTh Debug Penphera\s Took SCS Wmdaw Hilp

VNG R e PRNERERD R0

BEEY ‘ ‘M Nﬁﬂﬂ@
E—

~ ) T 11 jmm

Tﬁnshtelhe:unenﬂyattuefﬂe b V0
T S

- 5 Souce b SM0T 5
el g Hepl 2 Fxpan thesoure grup
j idd3am EE;D e

1 project work space and enslre

your il s uner source group
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Instructions to use KEIL SIMULATOR

Ce\UserslAdmin' OnzDrvel Documents\Desite phmicra’ Blab. uvpro) - pVisian

Fi!e lEdi? View Ffrojed Flash  Debug Firiphl.lill! ‘Fuluh SVCS Wilndm Helo

NIE @k aB|90|e=[PRAR EE/L® BRAr Q- leod e @A

& @ | raom Il Rl

. énallyldr [Cul+Fn . I'] ——

(5] _‘,.ImT.l::.c.1,HEurrmﬂ“d'v””: l orq OO U [Jh

b pee 2MOV A, #50H ., .
D e 3MOV B, #40H Step13: Select :"Translate” on
4ADD A,B
S5HALT:SJMP HALT
= the left corner and check for
6 END
syntax Errors

< | 2

Eer, e, (heo, [Dyre. | %

Mpu{

assenbling addlS.asm...
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Instructions to use KEIL SIMULATOR

B Chllsers\&dmin\ OnelrvelDocumentsiDeskrep\micrai Slab.uvpra) - uYision
File Edit Wview Picject Flash Debug Peripherals Tools SVCS Window  Help

NEED| L@ 9| pPRAR|=EERKD HEr A-ec @B %
& R | # aoe FFEIN R ed ]
project | 4] Buid (F1) 28| ) adsan | '

5% | Buildtarget fiies

& 8 T lorg 0000h
B Source Group 1 2 MOV p‘l’ #50}_:{

L] sTaTup AS1

| IMOV B, }40H Step14: Select: "Build” on the

4ADD A, B
5HALT:SJIMP HALT
6END)

left corner

1 | =]
Eler., Qoo o [ly7e. | |
ulld Output

Program Size! data=S.0 xdata=0 code=24
" \Dbjectall5lab™ — 0 Erxrcr(a), 3 Warningia).
Build Time Elapa=d: 00:00:00

Build target Mies Simulation
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Instructions to use KEIL SIMULATOR

EWMMMWMMMWWMWMWMMn
Fle Edt View Projec Fah Debup Peihensh Took SUC5 Window Help

SR Rt 0efE
.ﬂﬂﬁﬁﬂmmw E&M%?%%

e ol
g Lorg 00000
byl |9y 1 450 i
-i:}zﬁjﬂ:;m - B: e Step].s: Select: "Rebulid” on
40D 1B
JEALT: SJMP AL the left comer
il




Instructions to use KEIL SIMULATOR

=

(U A e Documents Dstopt oSt - i

fie EOF Vew Pojet Fah Cebug Peipheals Touki V5 Window feg

639/ 3 L stippbuen
W @EnergyMea:urmﬂt-Nithcutchug
@ i é‘ e Aln
Pt i b
8% I Ui
i _Tafqeﬂ 0 s
£ G Sureroup 0
i )
-] Shapg ”
i St D
Joher '

(" Stp0ut
1] Runto CusrLe

3 Show N Satemint

Brealpirts,
0 et Remne Beskport

Erable Diae Beskpont
@ Dcable Al Brakpeints in cument Tt
d KiL & ekt inCurent Targe

(A upnot

BiecutionFrefing

Heman Nap.,

Inin disemly..

(hl-B
i
i

(1 Shit+FY

(HlsfS

I

i

B

Stept6: Dedug: Sart Dbug




Instructions o use KEIL SIMULATOR

[ ea e Ol et ety !\,:-'i?r-|w e A - e
Fle Edt Vew et Fan Deuy Pl Tock 05 indow Hep

\‘W\ e T

@ ‘ ‘Iar \Nbﬂ\’ @
rmpeu uﬂ‘ U'ﬂm
E;;”;;;ﬁ: Long 00001
Bhﬂduurteﬂmuﬂ QMOV A %OH
STLATIR A i
Notn 3OV B, 408 Step17: Clck "ok’
470D A,B
JHALT: SUMP AL :
Wion
oI

LU ICHODE
k Fureing wh Cot See it

—_

o

e e
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Instructions to use KEIL SIMULATOR

CalsersiAdminy OnelrivelDocuments\ Desktopymicro' 1 3lak uvproj - pVision
File Edit View Project Fash Debug Feripherale Tools  SJCS5 Window Help

IBHd L BR[| | RRRR|FEFEELB dE*[@-lec o &-[E- X
AT n}|¢|j|mn.wg-z Z-8-2Z-8-|%-
Re l 0 mm;{emb\p S -
Register |Va,ue | he:0x0000 7450 MOV L, #0250
=mr " 3t MOV E, #40H
_ ) ™00 .__,_.C:Uxﬂi](]z TEF040 MOV BilOxFO),$0%20
o | Regist ill th
e . v egisters will appear on the
Pohepd [1¥%11] I =
B 00 lorg 0000h
L 00 |

7 o0 P 2MOV A, #50H left

o @ 3MOV B, #40H
5 T 4ADD 2, B

5. 5HALT:SJMP HALT
2 6 END

e — ||
Elomed  ZRegisters II£

command n Call stack + Logals

Bunning with Codes Size Limit:! 2E Name Location/Value TFF'E
Load "C:Z\Users\\Admin\'\OneDrive\\Documents'\Desktop\\micro\Objects\\151ab”

1

[B3M ASSIGH BreakDisable BreakEnable BreakHill BreakList Break3et DreakBocess Q:‘_‘JC&N Htack = Locah: |E'nlc'n:lry1
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Instructions to use KEIL SIMULATOR

Ragisters 1B =
Register [ value |5
' Regs I
i) (00 @
et w0 ?}
i w00 o
3 00 0
o 00 :
it -] (0 A}
] w0 o
P B 00
- Sys
feig B0
b 00 e
g W7
o SD_ma 07
- dptr 0000 (9
L-pCg C:0<0000 @
i gtates 0
[ (1.00000000
B paw 00

E Project = Registers

Command

B CiUsers\ Admin\OneDrive\Dosuments\Desktop|micro\lSlag.uvpra) - yVisien
File Edit View Project Flash E?gb_ug Egr@phe_r_a_ls '[o_alls. SUCS WiQFIt:I_y H.ellp
NSEd| » L@l \ @) star/stop Debug Session

3 = = 1 E
®EBO mEGa||

Energy Measurement without Debug
Reset CFU

Run

Stop

Step

Step Qver

Step Out

Runte Curser Ling
Show Mext Statement

Breakpoints..,

Insert/Remove Breakpoint
Enable/Disable Breakpoint

Disable All Breakpoints in current Target
Kill All Breakpoints in Current Target

05 Support

Evecution Prafiling

Memary Map...
Inline fezembly...

Function Editor [Open Ini File)..

Debug Settings...

Ctri+F5

F&

F11

Fio }

Cirl-F11
Cirl+F10

Cirl+B

Cin+F9

Crl+Shift+F9

Tae@|e oo a- =

|

ALT

8 B Call Stack + Locals

Bunring with Code Size Limit: 2K
Load "C:\\Userz\\Admin\\OCneDrive\\Document s\ \Desktop\\micre\ \0bjecta\\151ak”

Mame Locatiol

>

AEM ASEIGH BreakDisable BreakEnable BreakEill Breaklist BreakSfet

CSE 2006, Dr Abdul Majeed K K

Breaklccesza

| & Call Stack « Locals | [ 1e

Step18: Click Debug: Run

Debugging in Keil is a crucial part of the
embedded systems development process,
enabling developers to ensure the
correctness, reliability, and performance

of their software on the target hardware.
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Instructions to use KEIL SIMULATOR

Chlsers\AdminyOneDrive\Documents\Desktophmicioll Hab.uvpro) - pVisien
File Edit View Project Flasn Debug Peripherals Tools VG5 Window Helo

NEH@ & @/ 9¢c e (PRAR=EELD

Nae@ecoe- @y

Ell@l?ﬂ?l} *{} v DRREaR O Z-8-3-0- %

0 [ Disassembly

G: HALT:SJMP HALT
100007 8OFE SJME HALT (C: 0007)

=

C:0x0009 ag HOF
| I NenNn: fin b (9]
£

lorg 0000h
2MOV 2, #50H
» 3MOV B, #40H
L5 G 4ADD A,B

e T | aHALT:SJMP HALT
6 END

o
=

i

=

=}
[ T — ]

B

o ||

- |
[El projzet | B Reqisters |

=]

-~

Cammand

2 B call Stack - Locals

Eunning with Code 5ize Limit: ZK
Load "C:\\Usera\Admin\\OneDrive\\Documenta\\Deaktop\\micro\\Objecta\4151ab"

Mame Location/Value
= % ADDLS cmo[m
L% B Dx40 @

>

IEZM ASSIGN BreakDisskble BrezkEnable Break¥ill BreakList BresakSec Breaklicress

CSE 2006, Dr Abdul Majeed K K

| §oi Call Stack + Loeale | B Memary 1 |

Check the results
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TASK1 EXPT?2

WAP to perform basic arithmetic operation using Keil micro vision and verify the status of flag

registers.

PROGRAM 1-ADDITION

ORG 0000H
MOV A, #05H
MOV RO, #05H
ADD A, RO

H: SIMP H
END

PROGRAM 2-SUBTRACTION

ORG 0000H
MOV A, #0AH
MOV RO, #05H
SUBB A, RO

H: SIMP H
END

PROGRAM 3-MULTIPLICATION

ORG 0000H
MOV A, #05H
MOV B, #05H
MUL AB

H: SIMP H
END

PROGRAM 4-DIVISON

ORG 0000H
MOV A, #20H
MOV B, #05H
DIV AB

H: SIMP H



END

Write a program to calculate y where y = x* + 2x + 9.

x is between 0 and 9 and the look-up table for x ?is located at the address (code space) of 200H.
Register RO has the x, and at the end of the program R2 should have y.

Use the simulator to change the x value and single-step through the program,

examining the registers as you go.

ORG 000H

MOV DPTR, #200H

MOV A, #03Hloading x value, eg.x=3

MOV R1, Agopy x value to R1

MOV RO,A;copy x value to RO

ADD A, R1; Add with carry( adding to get 2x)

MOV R1, AR1 will have 2x value

MOV A, ROLoad A with x value

MOVC A, @A+DPTREov from code space (ROM) to A register(get X from lookup table into register A)
ADD A#09H; x*+9

ADD A, RIx*+2x+9

MOV R2, A

HERE: SJMP HERE

ORG 200H

DB 00H,01H,04H,09H,10H,19H,24H,31H,40H,51H



END

ADDRESS(h) Data(h)

0200h 00

0201h 01

0202h 04

0203h 09

0204h 10
Program - 1

Write and assemble a program to add the following data and then use the simulator to examine the CY
flag.

Input Data [ 92H, 23H, 66H, 87H, F5H

Org 0000h

MOV A, #92H; Load first i/p data in A register.
MOV B, #23H; Load second i/p data in B register.
ADD A, BAdd the two data

JNC L1 ¢heck for carry

INC ROjncrement reg RO, If CARRY occurs

L1: MOV B, A

MOV A, #66H].oad third i/p data in A register.
ADD A, B

INCL2

INC RO

L2: MOV B,A

MOV A #87H] oad fourth i/p data in A register.
ADD A,B

JINCL3



INCRO

L3: MOV B,A

MOV A #0F5HE oad fifth i/p data in A register.
ADD A, B

JNC L4

INC RO

L4: SIMP L4

END

Program 2



Experiment -3

Stack operations

Program 1

Write and assemble a program to load values into each of registers R0 - R4 and then push each
of these registers onto the stack. Single-step the program, and examine the stack and the SP
register after the execution of each instruction.

ORG 0000H
MOV RO,#25H
MOV R1,#35H
MOV R2 #45H
MOV R3#55H
MOV R4,#65H
PUSH 0

PUSH 1

PUSH 2

PUSH 3

PUSH 4
Hlt:SIMP HIt
END

Program 2

Write and assemble a program to load values into each of registers R0 - R4 and then push each
of these registers onto the stack and pop them back. Single-step the program, and examine the
stack and the SP register after the execution of each instruction.

ORG 0000H
MOV RO,#25H
MOV R1,#35H
MOV R2 #45H
MOV R3#55H
MOV R4,#65H
PUSH 0

PUSH 1

PUSH 2

PUSH 3

PUSH 4

POP 0

POP 1

POP 2

POP 3

POP 4
H1:SIMP H1
END



Program 3

Write an 8051 assemble language program to:

Set SP = 0D, (b) Put a different value in each of RAM locations 0D, 0C, 0B, 0A, 09, and 08,
(c) POP each stack location into registers RO - R4. Use the simulator to single-step and examine
the registers, the stack, and the stack pointer.

ORG 0000H
MOV SP#0DH
MOV 08H, #10H
MOV 09H, #11H
MOV 0AH, #12H
MOV 0BH, #13H
MOV 0CH,#14H
MOV 0DH #16H
POP 0

POP 1

POP 2

POP 3

POP 4

L1:SJMP L1
END



Experiment -4
Data transfer between ROM and RAM

Program — 1

Write a program to transfer a string of data from code space starting at address 200H to RAM
locations starting at 40H. The data is as shown below:

0200H: DB "VIT UNIVERSITY"
Using the simulator, single-step through the program and examine the data transfer and
registers.
ORG 0000H
MOV A, #00H ; clear accumulator
MOV DPTR,#0200H; Load 200h in DPTR which will act as source pointer
MOV R7#0EH; The length of the string is loaded in R1 register
MOV RO,#40H; Load the destination pointer in RO register
LOOP: CLR A
MOVC A, @A+DPTR; Move from ROM to Accumulator
MOV @RO0,A; Move from Accumulator to RAM
INC DPTR
INC RO
DINZ R7, LOOP ; Decrement the count and check for zero
HERE: SIMP HERE
ORG 0200H
DB "VIT UNIVERSITY"
END

Program 2

Add the following subroutine to the program 1, single-step through the subroutine and examine
the RAM locations. After data has been transferred from ROM space into RAM, the subroutine
should copy the data from RAM locations starting at 40H to RAM locations starting at 60H.

ORG 000H

MOV DPTR, #200H

MOV RO, #40H

MOV R1, #0EH

LOOP:CLR A

MOVC A,@A+DPTR

MOV @RO0,A

INC RO

INC DPTR

DJNZ R1,LOOP

MOV RO0,#40H; Initializing RO as source pointer
MOV R1,#60H; Initializing R1 as destination pointer
MOV R3 #0EH; Length of the string



LOOP2: CLR A
MOV A,@R0

MOV @R1,A

INC RO

INC R1

DJNZ R3, LOOP2
HERE:SJMP HERE
ORG 200H

DB "VIT UNIVERSITY"
END



