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MICROCONTROLLER & EMBEDDED SYSTEMS LABORATORY

ECE328

Credits:2

Instruction: 3 Lab periods

Sessional Marks:50

End Exam: 3 Hours

End Exam Marks:50

Prerequisites:

Microprocessors and Interfacing, Microcontroller & Embedded Systems

COURSE OBJECTIVES

» To program both 8051 to meet the requirements of the user.

» To interface various peripherals

» To handle interrupts

» To design a microcomputer to meet the requirement of the user

COURSE OUTCOMES

At the end of the course student will be able to

1. | Program 8051 microcontroller to meet the requirements of the user.

2. Interface peripherals like switches, LEDs, stepper motor, Traffic lights controller, etc..,
3. | Handle interrupts

4. | Design a microcontroller development board to meet the requirements of the user

Mapping of Course Outcomes with Program Outcomes:

PO PSO
1 3 44 5 6 7 8 9 10 (11 12 1 2 3
1 2 1 2 2 3 - o F 1 2 2 2
2 3 2 2 2 3 - o F 1 2 3 2
o 3 3 2 2 2 3 - F F F F 1 2 2 2
’4 3 2 3 3 3 - F F F F 1 3 3 3

3: high correlation, 2: medium correlation, 1: low correlation




PROGRAM OUTCOMES

10.

11.

12,

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialisation for the solution of complex engineering problems.

Problem analysis: Identify, formulate, research literature, and analyse complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

Design/development of solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs.

Conduct investigations of complex problems: An ability to design and conduct scientific and engineering
experiments, as well as to analyze and interpret data to provide valid conclusions

Modern tool usage: Ability to apply appropriate techniques, modern engineering and IT tools, to engineering
problems.

The engineer and society: An ability to apply reasoning to assess societal, safety, health and cultural issues
and the consequent responsibilities relevant to the professional engineering practice

Environment and sustainability: An ability to understand the impact of professional engineering solutions in
societal and environmental contexts

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

Individual and team work: Ability to function effectively as an individual, and as a member or leader in a
team, and in multidisciplinary tasks.

Communication: Ability to communicate effectively on engineering activities with the engineering community
such as, being able to comprehend and write effective reports and design documentation, make effective
presentations.

Project management and finance: An ability to apply knowledge, skills, tools, and techniques to project
activities to meet the project requirements with the aim of managing project resources properly and achieving
the project’s objectives.

Life-long learning: Recognise the need for, and have the preparation and ability to engage in independent and
life-long learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES

PSO1: Professional Skills: An ability to apply the knowledge of mathematics, science, engineering fundamentals in
ECE to various areas, like Analog & Digital Electronic Systems, Signal & Image Processing, VLS| & Embedded
systems, Microwave & Antennas, wired & wireless communication systems etc., in the design and implementation
of complex systems.

PSO2: Problem-Solving Skills: An ability to solve complex Electronics and communication engineering problems,
using latest hardware and software tools, along with significant analytical knowledge in Electronics and
Communication Engineering

PSO3: Employability and Successful career: Acquire necessary soft skills, aptitude and technical skills to work in
the software industry and/or core sector and able to participate and succeed in competitive examinations.



List of Experiments:

. Study and familiarization of 8051 Microcontroller trainer Kit

. Assembly Language Program for addition of 8-bit numbers stored in an array

. Assembly Language Program for Multiplication by successive addition of two 8-bit numbers
. Assembly Language Program for finding largest no. from a given array of 8-bit numbers

. Assembly Language program to arrange 8-bit numbers stored in an array in ascending order
. Stepper motor control by 8051 Microcontroller

. Interfacing of 8-bit ADC 0809 with 8051 Microcontroller

. Interfacing of 8-bit DAC 0800 with 8051 Microcontroller and Waveform generation using
DAC

9. Implementation of Serial Communication by using 8051 serial ports

10. Assembly Language Program for use of Timer/Counter for various applications

11. Traffic light controller/Real-time clock display

12. Simple test program using ARM 9 mini 2440 kit (Interfacing LED with ARM 9 mini 2440
kit)

ONO O WN B

NOTE:
1. Itis compulsory for each student to create their own Microcontroller Development Board for

personal use
2. A student has to perform a minimum of 10 experiments.

Scheme of evaluation for MCES Laboratory:

Lab Internal:
I.  Observation — 5M
(Successful Wording/Algorithm/flowchart-1M, Successful Program
verification — 1M, Successful Program Execution — 1M, Record Initial and
Indexing — 2M)

Il.  Record - 10M
(Aim&Apparatus — 1M, Theory — 3M, Algorithm/flowchart — 2M(each
experiment should have atleast one flowchart, Calculations, Input/Output
observations & Result — 1M, Daily Performance 3M )

I1l.  Lab Project — 10M
(It is compulsory for each student to create their own Microcontroller
Development Board for personal use based on 8051)

IV. Attendance — 5M

V. Internal End Exam — 20M
(Aim, Apparatus — 2M, Program — 10M (Mnemonics/code — 5M, Relevant
Comments — 2M, Algorithm/flow chart — 3M), Calculations, Input/Output
observations & Result — 5M, Performance — 3M)

Lab External:

I.  Writeup — 10M
(Aim—2M, Apparatus — 1M, Theory — 2M, Algorithm/flowchart — 5M)



Program — 15M
(Mnemonics/Code — 10M, Comments — 3M, Optimization— 2M)

Performance — 5M
(Experimentation skill - Connections,.etc )

Result — 10M

(Identifying & Showing the inputs and outputs — 2M and/or theoretical
calculations — 2M, Output Verification — 6M (Partial output — 3M, No
Output —0M)

Viva - 10M



Experiment-1
Introduction to Keil:-

Embedded system means some combination of computer hardware and
programmable software which is specially designed for a particular task like
displaying message on LCD. It involves hardware (8051 microcontroller) and
software (the code written in assembly language).

Some real life examples of embedded systems may involve ticketing machines,
vending machines, temperature controlling unit in air conditioners etc.
Microcontrollers are nothing without a Program in it.

One of the important part in making an embedded system is loading the
software/program we develop into the microcontroller. Usually it is called “burning
software” into the controller. Before “burning a program” into a controller, we must
do certain prerequisite operations with the program. This includes writing the program
in assembly language or C language in a text editor like notepad, compiling the
program in a compiler and finally generating the hex code from the compiled
program. Earlier people used different software’s /applications for all these 3 tasks.
Writing was done in a text editor like notepad/ WordPad, compiling was done using a
separate software (probably a dedicated compiler for a particular controller like 8051),
converting the assembly code to hex code was done using another software etc. It
takes lot of time and work to do all these separately, especially when the task involves
lots of error debugging and reworking on the source code.

The pVision IDE is the easiest way for most developers to create embedded
applications using the Keil development tools. The new Keil pVision4 IDE has
been designed to enhance developer's productivity, enabling faster, more efficient
program development.

Keil MicroVision is a free software which solves many of the main points for an
embedded program developer. This software is an integrated development
environment (IDE), which integrated a text editor to write programs, a compiler
and it will convert your source code to hex files too. pVision4 introduces a flexible
window management system, enabling us to drag and drop individual windows
anywhere on the visual surface including support for Multiple Monitors.


http://www.circuitstoday.com/embedded-systems-an-introduction

Embedded Systems Vs General Computing Systems

A system which 1s a combination of generic
hardware and General Purpose Operating

System for executing a vanety of
applications

Contain a General Purpose Operating
System (GPOS)

Applications are alterable (programmable)
by user (It 1s possible for the end| user to re-
install the Operating System. and add or
remove user applications)

Performance 1s the key deciding factor on
the selection of the system. Always ‘Faster
1s Better’

Less/not at all tailored towards reduced
operating power requirements. options for
different levels of power management.
Response requirements are not time critical

Need not be
behavior

determunistic in execution

C51 Development Tools

A system which i1s a combination of special purpose
hardware and embedded OS for executing a specific
set of applications

May or may not contain an operating system for
functioning

The firmware of the embedded system is pre-
programmed and it 1s non-alterable by end-user
(There may be exceptions for systems supporting OS
kernel image flashing through special hardware
settings)

Application specific requirements (like performance.
power requirements. memory usage etc) are the key
deciding factors

Highly tailored to take advantage of the power
saving modes supported by hardware and Operating
System

For certamn category of embedded systems like
mission critical systems. the response time
requirement 1s highly critical

Execution behavior 1s determunistic for certain type

source frof embedded systems like “Hard Real Time’ systems

Keil development tools for the 8051 microcontroller family support every level of
developer from the professional applications engineer to the student just learning
about embedded software development. The industry-standard Keil C Compilers,
Macro Assemblers, Debuggers, Real-time Kernels, and Single-board Computers
support ALL 8051-compatible derivatives and help you get your projects
completed on schedule.

The following table shows the Keil C51 Product Line (across the top) and the
Components that are included (along the left side). You may use this information
to find the development tool kit that best fits your needs.



Introduction

The C51 development tool chains are designed for the professional software
developer, but any level of programmer can use them to get the most out of the
8051 microcontroller architecture.

With the C51 tools, embedded applications can be generated for virtually every
8051 variant. Refer to the pVision Device Database for a list of currently
supported microcontrollers.

This introduction includes a brief explanation of the:

[1 Software Development Cycle that describes the steps and tools involved to
create a project.

[1 Development Tools that describes the major features of the Keil C51
development tools including the pVision IDE and Debugger.

[1 Folder Structure that describes the default location of pVision and the C51
tool chain installation

Development Tools

The Keil C51 development tools offer numerous features and advantages that help
you to develop embedded applications quickly and successfully. Find out more
about the supported devices and the possible tool combinations available for the
different 8051 variants.

The following block diagram shows the components involved in the build process.

The pVision IDE is a window-based software development tool that combines
project management and a rich-featured editor with interactive error correction,
option setup, make facility, and on-line help. Use pVision to create source files and
organize them into a project that defines your target application.


http://www.keil.com/dd
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_in_softdevcycle.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_devtools.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_in_folderstructure.htm
ms-its:c51.chm::/c51_in_devices.htm
ms-its:uv4.chm::/uv4_overview.htm
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pVision Integrated Development Environment (IDE)

C Compiler

The Keil Cx51 Compiler is a full ANSI implementation of the C programming
language and supports all standard features of the C language. In addition,
numerous extensions have been included to directly support the 8051 and extended
8051 architecture.

Macro Assembler

The Keil Ax51 Macro Assembler supports the complete instruction set of the 8051
and all 8051 derivatives.

Library Manager

The LIBx51 Library Manager allows you to create the object library from object
files created by the compiler and assembler. Libraries are specially formatted,
ordered program collections of object modules that may be used by the linker at a
later time. When the linker processes a library, only those object modules
necessary to create the program are used.

Linker/Locater

The Lx51 Linker/Locater creates the final executable 8051 program and combines
the object files created by the compiler or assembler, resolves external and public
references, and assigns absolute addresses. In addition, it selects and includes the
appropriate run-time library modules.


ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_c51.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_a51.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_libx51.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_lx51.htm

uVision Debugger

The pVision Debugger is ideally suited for fast and reliable program debugging.
The debugger includes a high-speed simulator capable of simulating an entire 8051
system including on-chip peripherals and external hardware.

The pVision Debugger provides several ways to test programs on target hardware:

1 Use the Keil ULINK USB-JTAG adapter for downloading and testing
your program.

Install a target monitor on your target system and download your
program using the built-in monitor interface of the pVision Debugger.

Use the Advanced GDI interface to attach and use the pVision
Debugger front end with your target system.

RTOS Kernel

The RTOS Kernel, describes the advantages of using a real-time kernel like the
Keil RTX51 Tiny in embedded systems.

Creation of HEX File

Some applications require a HEX file to download the application software into the
physical device using a Flash programming utility. pVision creates HEX files with
each build process when Create HEX File is enabled in the dialog Options for
Target Output.

. Options for Target 'Target1'

Device | Target Output | Listing | User | C51 | A51 | BL51 Locate | BL51 N

Select Folder for Objects... I Name of Executable: IM)'ADD|

{¢ Create Executable: \MyApp

[v Debug Information IV Browse Information

W Create HEX File  HEX Fomnat: [HEX-80 |

If code banking is used, then the application has to be converted with the OC51
Banked Object File Converter prior to using the OH51 Object/Hex converter.


ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_uvisiondebugger.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_ulink.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_dt_rtx.htm
ms-its:oc51.chm::/default.htm
ms-its:oh51.chm::/default.htm

When the extended LX51 Linker is used, it is mandatory to use the OHx51
Extended Object-HEX Converter to generate an Intel HEX-386 file that contains
the common area and all the code banks.

Start Debugging
pVision provides several ways to invoke debugging commands:

[1 Commands used from the menu Debug or the Debug Toolbar.
1 Commands entered manually in the Command Window.

Commands available from the Context Menu of the Editor or Disassembly
window.

[1 Debug Functions executed from an initialization file.

Start the Debugger

Use the Start/Stop Debug Session button from the Debug Toolbar to start
or stop a debugging session.

The current instruction or high-level statement (the one about to execute) is
marked with a yellow arrow. For each step-command, the arrow moves to
reflect the new current line or instruction.

Depending on the Options for Target — Debug configuration, pVision
loads the application program and runs the startup code (Run to main ()).

uVision saves the editor screen layout and restores the screen layout of the
last debug session. When program execution stops, pVision opens an Editor
window with the source text or shows MCU instructions in the Disassembly
Window.

Execute Commands

[1 Run the program to the next break point, or type GO in the Command Line.
Halt the program, or press Esc while in the Command Line

[1 Click Reset from the Debug Toolbar or from the Debug — Reset CPU
Menu or type RESET in the Command Line to reset the CPU.


ms-its:ohx51.chm::/default.htm
ms-its:ohx51.chm::/default.htm
ms-its:uv4.chm::/uv4_ui_debug.htm
ms-its:uv4.chm::/uv4_db_dbg_outputwin.htm
ms-its:uv4.chm::/uv4_debug_functions.htm
ms-its:uv4.chm::/uv4_cm_go.htm
ms-its:uv4.chm::/uv4_cm_reset.htm

Single-Stepping Commands

[]

[]

[]

To step through the program and into function calls. Alternatively, you can
enter TSTEP in the Command Line, or press F11.

To step over the program and over function calls. Alternatively, you can
enter PSTEP in the Command Line, or press F10.

To step out of the current function. Alternatively, you can enter OSTEP in
the Command Line, or press Ctrl+F11.

On-Chip Peripherals

There are a number of techniques you must know to create programs that can use
the various on-chip peripherals and features of the 8051 family. Use the code
examples provided here to get started working with the 8051.

There is no single standard set of on-chip peripherals for the 8051 family. Instead,
8051 chip vendors use a wide variety of on-chip peripherals to distinguish their
parts from each other. The code examples demonstrate how to use the peripherals
of a particular chip or family. Be aware that there are more configuration options
available than are presented in this text.

Follow the links to the on-chip peripherals:

[]

]

O O OO

Header Files - use the include files to define peripheral registers of the
device in use.

Startup Code - initializes the microcontroller and transfers control to the
main function.

Special Function Registers - explains how to use Special Function
Registers (SFRs).

Register Banks - explains how to use Register Banks.

Interrupt Service Routines - lists the different interrupt variants on 8051
devices.

Interrupt Enable Registers - shows how to enable the interrupts.
Parallel Port 1/O - explains how to use standard 1/O ports.
Timers/Counters - explains standard timers and counters.

Serial Interface - explains the implementation of serial UART
communication,


ms-its:uv4.chm::/uv4_cm_tstep.htm
ms-its:uv4.chm::/uv4_cm_pstep.htm
ms-its:uv4.chm::/uv4_cm_ostep.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_headerfile.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_startupCode.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_SFRs.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_registerBanks.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_interrupts.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_interruptEnableRegs.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_parallelPortIO.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_timersCounters.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_serialInterface.htm

[1 Watchdog Timer - use a watchdog timer to recover from hardware or
software failures.

1 D/A Converter - convert a digital output voltage to an analog output value.
1 A/D Converter - convert an analog input voltage to a digital value.

1 Power Reduction Modes - put the device into IDLE or POWER DOWN
mode.

Startup Code

Startup Code is executed immediately upon RESET of the target system and
performs the following operations:

= Depending on the device variant, device specific features are configured.

= Clears data memory (optionally).

= Initializes the reentrant stack and re-entrant stack pointer (optionally).

= Initializes the 8051 hardware stack pointer.

[1 Transfers control to the variable initialization code or to the main C function.


ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_watchDogTimer.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_DAConverter.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_ADConverter.htm
ms-its:C:/Keil_v5/C51/HLP/pm51.chm::/pm51_oc_powerModes.htm
ms-its:c51.chm::/c51_ap_startup.htm
ms-its:c51.chm::/c51_ap_init.htm

Differences Between pVision and C

A number of differences exist between ANSI C and the language subset
to support features in user- and signal functions.

1 uMVision does not differentiate between uppercase and lowercase.
The names of objects and control statements may be written in either
uppercase or lowercase.

1 MVision has no preprocessor. Preprocessor directives like #define,
#include, and #ifdef are not supported.

I uVision does not support global declarations. Scalar variables must be
declared within a function definition. You may define symbols with the
DEFINE command and use them like you would use a global variable.

in pVision, variables may not be initialized when they are declared.
Explicit assignment statements must be used to initialize variables.

1 uVision functions only support scalar variable types. Structures,
arrays, and pointers are not allowed. This applies to the function return
type as well as the function parameters.

1 MVision functions may only return scalar variable types. Pointers
and structures may not be returned.

1 MVision functions cannot be called recursively. During function
execution, pVision recognizes recursive calls and aborts function
execution if one is detected.

1 uVision functions may only be invoked directly using the function
name. Indirect function calls via pointers are not supported.

1 MVision supports only the ANSI style for function declarations with
a parameter list. The old K&R format is not supported. For example, the
following ANSI style function is acceptable.
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High Level Language —C’ V/s Embedded C

1 ‘C’ is a well-structured, well defined and standardized general purpose
programming language with extensive bit manipulation support.

1 ‘C’ offers a combination of the features of high level language and assembly
and help sinhard ware access programming (system

level programming ) as well as business package developments (Application
developments like payroll systems, banking applications etc).

1 The conventional ‘C’ language follows ANSI standard and it incorporates
various library files for different operating systems.

1 A platform (Operating System) specific application, known as, compiler is
used for the conversion of programs written in ‘C’ to the target processor (on
which the OS is running) specific binary files.

Embedded C can be considered as a subset of conventional ‘C’ language.

] Embedded C supports all ‘C’ instructions and incorporates a few target
processor specific functions /instructions.

] The standard ANSI ‘C’ library implementation is always tailored to the target
processor /controller library files in Embedded C.

1 The implementation of target processor /controller specific functions
/instructions depends upon the processor /controller as well as the supported cross-
compiler for the particular Embedded C language.

1 A software program called ‘Cross-compiler’ is used for the conversion of
programs written in Embedded C to target processor /controller specific instructions.

11



Procedure:-

File Edit View

Flash Debug Peripherals Tools SVCS Window Help
- New pVision Project... — ‘Ral@lecsa
New Multi-Project Workspace...
Open Project...
Save Project in pVision4 format
Close Project

.63 Source G
| @[3 prg2 Export
£1-E3 Docume,

[ ABST

Manage

Select Device for Target ‘Simulator'...
Remove Item

4K Options for Target ‘Simulator ... Alt=F7

Clean targets

Build target 7
Rebuild all target files

Batch Build...

Transiate... Ctri=F7
Stop build

Eee

1 C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj

2 C:\Keil_v5\C51\Examples\Measure\MEASURE. uvproj

3 Ci\Keil_v5\C51\RbTiny2\Examples\Traffic\ TRAFFIC.uvproj
4 C:\Keil_v5\C51\Examples\Blinky\BLINKY.uvproj

5 C:\Keil_v5\C51\Examples\CSample\CSAMPLE.uvproj

6 C\Keil_v5\C: ineon XC: g \proj
< kel ineon XC836\Alarm_Cl _Clock.
Ee. [@6. [ 3F scwkeilysics XCBE2\Blinky\Bli )
‘BuildOutput | 9 C\Keil vS\C: Xt Groro) I
linking... 10 C:KeiLS\C5T\Examples\R80S TXOBanking\RBOS TXC XBanking.uproj |

Size: T TouE=ZT
"HELLO"™ - 0 Error(s), O Warning(s).

-

| |

v
>

<

Create a new pVision project Simulation

CAP_NUM SCRL OVR R/W

Create new u vision project

A C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision - o IEd
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBH@| % DR 9 ¢ || PRRR|EEE KD VR#| @le o s &
@ | | simutator & dz e e

1 U « insyllabus (F) » ecelab » v ¢ | | searchecelab o

£1-£5 Documentation Organize v
ABSTRACT.TX

New folder

] Pictures A Name Date modified Type
B videos

[ eceenpts 29-Nov-143:29PM _ File folder

i Fiomegroup

18 Deeps...
iy Local Disk (C:)
% DVD RW Drive (D
s out of syllabus (E
s in syllabus (F)
s not a syllabus (G:
~ v €
File name: [
Save as type: | Project Files (".uvproj: .uvproj)

< IO O [nieloiies

Er. [@s.| OF.|0,7.

Build Output

linking... ~
Program Size: data=9.0 xdata=0 code=27
"HELLO™ - 0 Error(s), O Warning(s). |
v
< >
Simulation CAP NUM SCRL OVR RAW.

Select the folder (newly created) to save the project
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=}
I

%] pVision -
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| a9 e|e=s|pran ) JA#l@lecs a
S E e E| W 3

1 <« insyllabus () + ecelab » eceexpts v & | Sesrcheceepts

Organize v New folder

[ Pictures A Date modified Type
H videos

No items match your search.

#d Homegroup

8 Deeps...
£y Local Disk (C)
&% DVD RW Drive ol
a out of syllabus (£
a in syllabus (F)
a not a syllabus (G:

v o€

File name: | exptl

Save astype:  Praject Files (*.uvpraj: *.uvproji)

(4 Hide Folders

Save the project

kA F:\ece lab\ece expts\expt1.uvproj - pVision - a8
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMBd@| s 2B/« rann = Iz @ VEas | @Qleod @
[ BB | W Tereet M| dBev®

Vendor:  Atmel
Device: ~ ATBICS1 I Use Extended Linker (LX51) instead of BL51
s i I Use Extended Assermbler (4¢51) instead of ABT
Search:

Description:
€1 AT83EB5114 =] [B051based Fully Static 24MHz CMOS controler with 32 1/0 Lines,
£1 AT85C51SND3 :
€1 AT87FS1
€1 ATSTFSIRC
€1 AT87FS2
€1 AT87FSSWD
£3 AT89C1051
€2 AT89C1051U
£3 AT89C2051
€1 AT89C4051
#]

£3 AT89C5115

< >
CAP NUM SCRL OVR RW

Select the vendor “Atmel” and device “AT89C51”
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ﬂ; Fi\ece lab\ece expts\expt1.uvproj - pVision - a

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEd@P| &R | FPRBRR|EE LD JR#elale oo al[EE
&2 | W] et M& &= e v

@ Copy 'STARTUP.A531" to Project Folder and Add File to Project 7

-

Addition of STARTUP.A51 to project folder

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NMBHE] LR 9| = PRRR|EFE LS VRelale oo &|[@] R
© | | Target M&|ldzo oo

-3 Target 1

< I

Ee. (@s.| OF. 0,1

Simulation CAP. NUM SCRL OVR RAW :

STARTUP.A51 is added
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MA@ &« @9

MR#® @leooa

S E e :gl '“l Target 1
Project *H [ pedc | v x
=184 Target 1 21 here after stack initialization. ~
=43 Source Greup 1 22 !
[#) STARTUP.AS1 23 void main (void) {
24
25 /*
26 Setup the serial port for 1200 baud at 1€MHz.
27 *f
28 $ifndef MONITORS1
29 scoN 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr =
30 THOD 0x20; /* TMCD: timer 1, mode 2, 8-bit reload L7
31 TH1I = 221: /% TH1: reload value for 1200 baud @ 16MHz  */
32 TR1 1z /* TR1: timer 1 run =/
33 TI =1 /* TI: set TI to send first char of UART =/
34 #endif
35
36/
37 Note that an embedded program never sxits (because
38 there is no operating system to return to}. It
39must loop and execute forever.
40 “r
41 while (1) {
42 P1 = 0x01: /* Toggle P1.D each time we print */
43 printf ("welcome to ECE departmenti\n®}: /* Print "Hello World" */
21 3
asly
46
47
28 v
< >
28
Simulation L:43 C:38 CAP NUM| SCRL OVR RAW.

The program to print “welcome to ECE department” is written

k3 F:\ece lab\ece expts\expt1.uvproj - pVision -

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NS Ad| % a@d|9 | - = il | & Ma# @eos &
& @ | W | Target1 M| d=2e 2
A s s & —
=523 Target 1 here after stack i A
@3 Source Group] || NIl i=====omomcmsomanay ®© ~ 1 ) « insyllabus () » ecelab » eceexpts v| & | | Searchece expts )
i STARTUP.AS1 void main (void) {
~ W organize v Newfolder
Setup the serial pf =] Pictures A Name ° Date modified Type
TR ] B8 videos .
#ifndef MONITORS1 ) expt1.build_log 29-Nov-14331PM  HTM File
SCON = 0x50; B2 eptt 29-Nov-14331PM  Visiond Project
TMOD |= 0x20; & Homegroup 2 = i ¥ ’
THI = 221: || STARTUP.AS1 29-Jan-1412:40PM A5 File
TR1 =X
T =1: 1% Deeps...
$endif &, Local Disk (C)
o €% DVD RW Drive (D
Note that an embedl|  Ca outofsyllabus (€
there is no operat| (a in syllabus (F:)
must loop and exec| s not a syllabus (G:
while (1) { i L < >
P1 "= 0x01; §
printf ("welco File name: l prg3.d VI
; } Save as type: | All iles () vl
= Hide Folders | Concal
< > v
Ee. [@s.| . |0,1.] || < >
Build Output 18

Simulation L:43 C:39 CAP NUM SCRL OVR RW

The program is saved as prg3.c
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
MA@ &« @9
(PR @ | W e
Frojed FE [ e v x
5 B Terget1 I

=3 L K Options far Group “Source Group.

MR#® @leooa

21 here after stack initialization. A~

Alt+F7 /

Add New Item to Group 'Source Group 1°...

| Aad Esting Files to Group ‘Source Group 1'.. t for 1200 baud av 16MHz.

Add Group. =/

Remove Group ‘Source Group 1° and its Files
/* SCON: mode 1, 8-bit UART, enable rcvr =/
dh Manage Project ftems... /% TMOD: timer 1, mode 2, B-bit reload /
/* TH1: =zeload value for 1200 baud @ 1eMHz  */

pen i /% TR1: timer 1 run */
Open List File /% TI: set TI to send first char of UART */
Open Map File

Open Build Lag

d program never exits (because
g system to returm to). It
Build target F7 fe forever.

i)

Rebuild all target files

Translate File *

Stop build

/* Toggle P1.0 each time we print */

- to ECE department\n"): /* Print "Hello World" #/
|V | Show Include File Dependencies

—
45 }
48
47
48 T
< ¥
28
Add Existing Files to current Project Group. Simulation L:43 C:35 CAP NUM SCRL OVR R/W

Prg3.c is to be added to Source Groupl

k3 F:\ece lab\ece expts\expt1.uvproj - pVision -

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEsdd| & @9 o - = il | & Ma# ale o &
¢ & i | B | Target1 M| dZeo®
o EH | [ e -
43 Target 1 21 nere after stack initialization. ~
&3 Source Group 1 22 «/
.[#] STARTUP.AS1 23 void main (void) {
24
25/

27

28 #ifndef MONITORS1 . o

29 SCON = 0x50; Lookin: | ) ece expts ~ -BcEr

;2 ol Name i Date modified m

= 2 5 [Fprg3 29-Nov-14334PM _ C

33 TI =1;

34 #endif

35

36/

37 Note that an embedded progr:

38 there is no operating systefl € >

iz must loop and execute forew: Fo riaio |Df!13 'Ll

41 wnile (1) { Hesorte! 5 Close

3 SRR type:  [C Source file (") -l

43 printf ("welcome to ECE

4e ) Y |

45,

46

47
< > a8 o
Ee. [@s.| 3F.|0,1.] || < >
Build Output g

Simulation L:43 C:39 CAP NUM SCRL OVR RW

Select the program prg3
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NMEdd| sl I | Maw# @le ocoa
I

; | Target 1

5 8 proae | - x
=184 Target 1 21 here after stack initialization. ~
=43 Source Greup 1 22 !
[#) STARTUP.AS1 23 void main (void) {
+ 24
H,.
26 Setup the serial port for 1200 baud at 1€MHz.
27 *f
28 $ifndef MONITORS1
29 scoN 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr =
30 THOD 0x20; /* TMCD: timer 1, mode 2, 8-bit reload L7
31 TH1I = 221: /% TH1: reload value for 1200 baud @ 16MHz  */
32 TR1 1z /* TR1: timer 1 run L7
33 TI =1 /* TI: set TI to send first char of UART L7
34 #endif
35
36/

37 Note that an embedded program never exits (because

38 there is no operating system to return to}. It

39 must loop and execute forever.

40 “r

41  whnile (1) {

a2 P1 ~= 0x01; /% Toggle P1.0 each time we print */

a3 printf ("welcome to ECE department\n"); /* Print "Hello World" #/
44 ¥

Simulation L:43 C:35 CAP NUM SCRL OVR R/W

Now prg3.c is added to Source Group 1

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEHd| s hB|9¢|e=rnnn | & Ma# @eos &
& @ | W | Target1 M=o 2
Project 28| [H prodc | v x
=523 Target 1 21 here after stack initialization. ~
=€ Source Group 1 22 7
g 23 void main (void) {
24
25/
26 Setup the serial port for 1200 baud at 16MHz.
27 78
28 $ifndef MONITORS1
29 SCON = 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr */
30 TMOD |= 0x20; /% TMOD: timer 1, mode 2, 8-bit reload .74
31 THL 221; /* TH1: reload value for 1200 baud @ 16MHz */
32 TR1 = 1; /* TR1: timer 1 run */
33 TT, =1 /* TI: set TI to send first char of UART */
34 #endif
35
36/
37 Note that an embedded program never exits (because
38 there is no operating system to return to). It
39must loop and execute forever.
40 /
41  wnile (1) {
42 P1 "= 0x01; /* Toggle P1.0 each time we print */
43 printf ("welcome to ECE departmentf\n"); /% Print "Hello World" */
44 }
45 }
46
47
< > a8 v
Ee. [@s.| 3F.|0,T. < >
Build Output LN <]
linking... ~
Program Size: data=30.1 xdata=0 code=1110
"exptl" - 0 Error(s), 0 Warning(s). e
Simulation L:43 C:39 CAP NUM SCRL OVR RAW.

Build the target
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File Edit View Project Flash | Debug | Peripherals Tools SVCS Window Help
BE=A"] ﬁl % Ga ﬂ5| \@) start/Stop Debug Session Ctrl+F5. E| B gn‘ @l IR )
(B M @ | W teree 35 Resstopu
Project i@ Run s v x
B Terget 1 @ stop ion. 75
____________________ “
=423 Source Group 1 78 505 & /
STARTUP.AS1
G {}" Step Over F1o
{} stepOut CRRETE & TR
00 baud at 16MHz.
{} Runto Cursor Line Ci=Fto |- "C Tt iy
5 | Show Next Statement
* SCON: mode 1, 8-bit UART, enable rcvr =
Breakpoints... Ctri+B /* TMCD: timer 1, mode 2, 8-bit reload L7
@ [Insent/Remove Bisakpoint 3 /% TH1: reload value for 1200 baud @ 16MHz  */
/* TR1: timer 1 run */
A S R /* TI: set TI to send first char of UART =/
(¥ Disable All Breakpoints
&% Kill All Breakpoints Ctri=Shift+F9
05 support yfm never sxits (because
to return to}. It
Execution Profiling
Memory Map...
Inline Assembly... * Toggle P1.0 each time we print */
Function Editor (Open Ini File). department\n"): /# Print "Hello World" #/
a5
46
47
< > 48 v
< >
Build Output 0 x |
linking... A
Program Size: data=30.1 xdata=0 code=1110
"expti™ - 0 Error(s), 0 Warning(s).
v
Enter or leave a debug session Simulation 1:23 C:19 CAP NUM| SCRL OVR RAW.

Debugging the target

k3 F:\ece lab\ece expts\expt1.uvproj - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEsdd| & @9 o - IE iz| Ma# ale o &

& @ | W | Target1 M=o 2

Project 28| A prgic | v x

533 Target 1 21 nere after stack initialization. ~

B4 Source Group 1 22 */
~[#) STARTUP.AS 23 void main (void)
) prad.c 2¢
B 25/

26 Setup the serial port for 1200 baud at 16MHz.
27 /
28 #ifndef MONITORS1
29 SCON = 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr =/
30 TMOD |= 0x20; /4
31 TH1 221; 1
32 TR1 1 */
33 T =1 */
34 fendif EVALUATION MODE
= Running with Code Size Limit: 2K
36 /*

37 Note that an embedded program never

38 there is no operating system to retu “
39 must loop and execute forever.

40

41 while (1) {

42 P1 ~= 0x01; /* Toggle P1.0 each time we print */

43 printf ("welcome to ECE department\n"); /* Print "Hello World" */

44 )

45}

46

47
< > 48 5
Ee. [@s.| 3F.|0,1.] || < >
Build Output L8 x|
linking... ~
Program Size: data=30.1 xdata=0 code=1110
"expti" - 0 Error(s), O Warning(s). o

Simulation L:23 C:19 CAP NUM SCRL OVR RW

New window evaluation mode appeared. Press ok
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMEdd| sl

28
o : void main (void) { -
= Regs .
o 25: /%
0 w00 || X v
b 2Ff: Serin rhe =erial norr far 1200 hand ar 16MHEzZ.
rl [ %
STARTUPAST | v x
~
25 /*
26 Setup the serial port for 1200 baud at 16MHz.
o 27 =/
28 $ifndef MONITORS1
29 SCON = 0x50: /% SCON: mode 1, 8-bit UART, enable rovr *f
30 TMOD |= 0x20; /% TMCD: timer 1, mode 2, 8-bit reload L7
31 THL = 221: /% TH1: reload value for 1200 baud @ 16MHz  */
32 TRL 1: /* TR1: timer 1 run L7
33 I =1 /* TI: set TI to send first char of UART %/
34 fendif
35
36 /+
37 Note that an embedded program never exits (because
38 there is no operating system to return to}. It
38 must loop and execute forever.
40 =/
. 41 wnile (1) { v
[E project | = Registers |— >
Command 2 E callStack + Locals x|
Running with Code 5ize Limit: 2K ~ | Name Location/Value Type
Load "F:\\ece lab\\ece expts\\exptl”
FEES e - MAIN CixaCTl
5 |
L5M ASSIGN BreakDisable BreakEnable BreakKill SreakList BreakSet Breakhccess | {#Call Stack + Locals ‘EMemoryW |
Start code execution Simulation t1: 0.00019450 sec 129 C:1 CAP NUM SCRL OVR RAW

Run the program

File Edit | View | Project Flash Debug Peripherals Tools SVCS Window Help
[ &5 [V statussar AN ]
" ow| = | Toolbars T
8| ...@v-.“@v‘
Registers |12 Project Window g
[Regeer | & Books Window main (void) { ~
- Regs | {} Functions Window
:? 0, Templates Window in the serial nort for 1200 hand ar 16MHz. 4
2 =% Source Browser Window 2
3 | E] Build Output Window £ staRTuPAST | v x
:g X Error List Window ~
6 | (34 FindIn Files Window Z
> bp the serial port for 1200 baud at 16MHz.
r
B Command Window /
= 7 def MONITORS1
: [ pisassembly Window SCON = 0x50; /% SCON: mode 1, 8-bit UART, enable rcvr */
(@ Symbols Window 0x20; /* TMOD: timer 1, mode 2, 8-bit reload */
E@ Registers Window 221; /* TH1: reload value for 1200 baud @ 16MHz */
) 1 /* TR1: timer 1 run */
i’z"@ Call Stack Window 1; /* TI: set TI to send first char of UART */
i »
i Watch Windows
sec Memory Windows »
B psw|  Serial Windows UART #1 bam never exits (because
Analysis Windows UART #2 P to return to). It
er.
Trace UART®#3 Y %/
System Viewer Debug (printf) Viewer v
[Fproject || 3% Toolbox Window T, >
TR ] e io o Upate [ L3 | Call Stack + Locals L0~ |
i“";‘*?g '\\ e T— “ | Name Location/Value Type
oa :\\ece ece expts\\expt
. = @ MAIN C00CT
B |
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess | n‘g}:‘xcallstackﬂ.otals lE]Memury\ |
Show or hide the Serial 1 imulation t1: 640.86481200 sec 1129 C:1 CAP NUM SCRL OVR RAW

Selecting for UART#1 from serial windows
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File Edit View Project

Flash Debug

Peripherals  Tools SVCS  Window  Help

MEEdd| s aml9

(- W A e TR

Registers 2 E Disassembly T B8
oo Ve |b 23: woid main (void) { ~
= Regs 24
25: /%
il 00 R v
2Ff: Serin rhe =erial norr far 1200 hand ar 16MHEzZ.
-rl %] P
2 00
5 000 STARTUPAST | v x
s 000 -
s bl 25 /*
= 00 26 Setup the serial port for 1200 baud at 16MHz.
-7 00 27 “f
B 28 $ifndef MONITORS1
Z 29| SCON 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr =/
30 THOD 0x20; /% TMCD: timer 1, mode 2, 8-bit reload L7
31 THL = 221: /% TH1: reload value for 1200 baud @ 16MHz  */
Lles 32 TRL 1: /* TR1: timer 1 run L7
i 33 TI =1 /* TI: set TI to send first char of UART %/
FC s 34 fendif
states i
E e 36 /%
psw 37 Note that an embedded program never exits (because
38 there is no operating system to return to}. It
39must loop and execute forever.
40 =/
41 while (1) { v
[E] project | = Registers |— >
Command a2 B uarT#1 o x |
Running with Code 5ize Limit: 2K ~ |[eetcome to ECE department =
Load "F:\\ece lab\\ece expts\\expti” melcome to ECE department
melcome to ECE department
. |melcome co ECE department
< > i
>

ASM ASSIGN BreakDisable BreakEnable BreakKill Breaklist BreakSet BreakAccess

Simulation

| §Call Stack - Locals EUART#1 | (B Memary 1 |

£1: 117269276800 sec  L29 C:1 CAP NUM SCRL OVR R/W

File Edit View Project Flash Debug Help
NSE@| % D@9 o |intemupt | g AN ] ME |
= R 1/O-Ports  » Port 0 |
=Ee|leeouls|E - ey
Serial It Port 1 e ——
Registers ® Ed Disassembly bl |
- Timer » Port2
Register Value 2 A
24: Port3
- Regs
0 500 251
26: Setnn the serial mort for 1200 hand ar 16MHz. ¥
Il o0 || o
” <00
3 000 STARTUP.AST | v x
4 [ -
) <00
5 N 26 Setup the serial port for 1200 baud at 16MHz.
7 <00 27 7
Bz 28 $ifndef MONITORS1
a i 29 SCON = 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr */
b 30 TMOD |= 0x20; /* TMOD: timer 1, mode 2, 8-bit reload .74
31 THL 221; /* TH1: reload value for 1200 baud @ 16MHz */
kL L 32 TRL 1 /* TR1: timer 1 run </
o W 33 TI =1 /% TI: set TI to send first char of UART */
g Cdg 34 fendif
states 389
o sec 0.0001 36/
B, 000 37 Note that an embedded program never exits (because
38 there is no operating system to return to). It
39must loop and execute forever.
/
41 wnile (1) { v
[E Project | = Registers |_ < >
Command » B UART#1 Lo < |
Running with Code Size Limit: 2K ~ |[selcome to ECE department A
Load "F:\\ece lab\\ece expts\\expti® fwel come ‘to ECE/ department
welcome to ECE department
. |Welcome to ECE department
v
> < >
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess | @ call Stack = Locals EGUART#1 | B Memory 1

Simulation

t1: 2676.88144500 sec  L:29 C:1 CAP NUM SCRL OVR RW

Select Portl from i/o ports in peripherals
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=}

kA F\ece lab\ece expts\expt1.uvproj - pVision =
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEEd| @l leRBR | @  Mae

o | = 5 T
2@ vEH e -l@-g e m-Em-| e
Registers 2 E Disassembly L)
Registor Ve || 23: void main (void) { ~
= Regs 24:
- 25: /%
el 00 R v
2Ff: Serin rhe =erial norr far 1200 hand ar 16MHEzZ.
r 1% I s P
2 00
3 00 STARTUPAST | v x
é 00 7
" (] P
= 00 26 Setup the serial port for 1200 baud at 16MHz.
& i G0 27 Ay
28 $ifndef MONITORS1
000 239 ScoN /* SCON: mode 1, 8-bit UART, enable rcvr =/
D‘D 30 THCD /* TMCD: timer 1, mode 2, 8-bit reload */
i 31 THL /% TH1: reload value for 1200 baud @ 1€MHz  */ Potl—————————————
32 TR1 /* TR1: timer 1 run =/ Pw-lﬁ 7 Bis 0
m 33 TI : /% TI: set TI to send first char of UART =/ Al
i gz #endif Pins: [WFE v Iviviel
0.0001 36 /*
000 37 Note that an embedded program never exits (because
38 there is no operating system to return to}. It
38 must loop and execute forever.
40 =/
41 wnile (1) { v
[E] project | = Registers |— >
Command a2 B uarT#1 o x |
Running with Code 5ize Limit: 2K ~ |welcome co ECE department =
Load "F:i\lece lab\lece exptshl\expri” lielcome to ECE department
melcome to ECE department
. |[#elcome to ECE department
v
>
L5M ASSIGN SBreakDisable BreakEnable BreakKill BreakList + Break | FCall Stack - Locals EFUART#1 | Memary 1 |
Simulation t1: 280938467500 sec Li29 C:1 CAP NUM| SCRL OVR RAW.

Portl window is displayed with DO as 0

k3 F:\ece lab\ece expts\expt1.uvproj - pVision - o
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEdad s @9 | - VAN ]

| EQ| 6 oG u| ‘EEe- =%
Registers 2 Ed Disassembly L0~ |
Register Valoe 23: void main (void) { ~
- Regs
0 <00 v
il o0 || 5
2 00
3 000 || v x
r4 000 =
2 a0 25 /*
5 N 26 Setup the serial port for 1200 baud at 16MHz.
7 00 55 /
Bz 28 #ifndef MONITORS1
2 i 29 SCON = 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr */
b 30 TMOD | /* TMOD: timer 1, mode 2, 8-bit reload */
» z;: 31 THL /* TH1: reload value for 1200 baud @ 16MHz  */ =
i 32 TR1 /% TRi: timer 1 run */ 7 __Bits 9
000! - : VvvivIiviviviv
i?:“s b, 33 TI /* TI: set TI to send first char of UART */ P1IREF pvivR
g S fendif ns: VMV
el - s (0T IPRERPRER)|
sec 0.0001 36/
- psw <00
P 37 Note that an embedded program never exits (because
38 there is no operating system to return to). It
39must loop and execute forever.
40 /
41 wnile (1) { v
[ Project | E2 Registers |_ < >
Command 2 B UART#1 L0~ |
Running with Code Size Limit: 2K * |lwelcome to ECE department ~
Load "F:\\ece lab\\ece expts\\exptl" welcome to ECE department
welcome to ECE department
welcome to ECE department
v
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess & call Stack = Locals
t1: 2936.28034000 sec 1129 C:1 CAP NUM SCRL OVR RAW

Portl window is displayed with DO as 0
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File Edit View Project Flash

‘msd ﬁl & Ga ;-Bl |\Q| Start/Stop Debug Session Chri+F5

Peripherals Tools SVCS  Window Help

B Q| D PO 0|8 Rty
Registers 2 E Disas: Rif Fs L)
Registor Vel = .1),C:0C09 ~
8.1)
= Regs
Step Fi1
s o %29}, & .
- s * Step Over F10 3
2 Oxlc Step Out Ctri+F11
3 [ v x
i i Run to Cursor Line ctri=Fi0 -
5 a0 Show Mext Statement |
6 =00
. P Breakpoints... gy (00 Paud at 164z,
,,,,,,,,,,,,,,,,,,,, My
B @ Insert/Remove Breakpoint F9
(578
e Enable/Disable Breakpoint Ctri+F3 |/~ SCON: mode 1, 8-bit URRT, enable rcvr */ P . |
5 Disable All Breakpoints /% TMOD: timer 1, mode 2, S-bit reload "/ arallel Port =
k25 i /% TH1: reload value for 1200 baud @ 1€MHz  */ Pot]l————————————
27 &% Kill All Breakpoints Ctrl= Shift+F3 /* TR1: timer 1 run a B 7 Bts 0
m /* TI: set TI to send first char of UART =/ Al od
: 05 Support »
uppol F‘ms'lﬁ WV IV
53083 ; . _
ey Execution Prafiling -
000 Memory Map... m never exits (because
Tithne Asenbi, to return ta). It
Function Editor (Open Ini File)...
—T—— Debug Setti o
[E] project | = Registers |— iy Bl >
Command a2 B uarT#1 o x |
Running with Code 5ize Limit: 2K ~ |welcome co ECE department =
Load "F:\\ece lab\lece expts\lexptl” welcome to ECE department
melcome to ECE department
. |[#elcome to ECE department
> v
>
L5M ASSIGN SBreakDisable BreakEnable BreakKill Sreaklist BreakSet Breakhccess | FCall Stack - Locals EFUART#1 | Memary 1 |
Enter or leave a debug session Simulation t1: 305238662350 sec Li29 C:1 CAP NUM SCRL OVR RAW

Stop debugging process

V. X

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NESEHS| & 2@ 9 | Y VAN ] Ma# Q@ eoso e |
& @ | W | Target1 M=o 2
Project 2H | [F podc | [8 smarupast | v
=423 Target 1 21 nere after stack initialization. ~
[B-£3 Source Group 1 22 */
s STARTUP.AS1 23 void main (void) {
v 24
prodic 25/
26 Setup the serial port for 1200 baud at 16MHz.
27 78
28 $ifndef MONITORS1
29|  scoN = oxs0: /* SCON: mode 1, 8-bit UART, enable rcvr */
30 TMOD |= 0x20; /% TMOD: timer 1, mode 2, 8-bit reload */
31 TH1 221; /* TH1: reload value for 1200 baud @ 16MHz */
32 TR1 2 /* TR1: timer 1 run */
33 TT, =1 /* TI: set TI to send first char of UART */
34 #endif
35
36/
37 Note that an embedded program never exits (because
38 there is no operating system to return to). It
39must loop and execute forever.
40 /
41  wnile (1) {
42 P1 "= 0x01; /* Toggle P1.0 each time we print */
43 printf ("welcome to ECE department\n"); /* Print "Hello World" */
44 )
45 }
46
47
< > a8 v
p.[@s.| OF. 0,1.] || < >
Build Output LN <]
linking... ~
Program Size: data=30.1 xdata=0 code=1110
"exptl" - 0 Error(s), 0 Warning(s). e
Simulation 1:29 C:1 CAP NUM SCRL OVR RAW.

After debugging, window appears in this format
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Experiment-2
Aim of the Experiment: - Write a C Program to print hello world.
Software required: - Keil u vision 5

Theory: - This experiment aims to print “hello world” using the software keil u
vision 5. The program is by default present after installation of this software. Firstly
the header files REG52.H, stdio.h are declared for the intended 8051. Programming
for debugging with Monitor-51is made. Now the main function starts. The serial port
for 1200 baud at 16MHz is set up. An embedded program never exits (because there is
no operating system to return to). It must loop and execute forever. So an infinite loop
is made that Toggle P1.0 each time we print "Hello World".

Program:-

#include <REG52.H>
#include <stdio.h>
#ifdef MONITOR51
char code reserve [3] _at_ 0x23;
#endif
void main (void)
{
#ifndef MONITOR51
SCON = 0x50;
TMOD |= 0x20;
TH1 =221;
TR1 =1,
Tl =1,
#endif
While (1) {
P1 7= 0x01;
printf ("Hello World\n");
b
¥
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Procedure:-

As said the program for hello world is by default present after the installation of
the keil u vision software, the program is loaded by following certain steps which
is as follows:-

C:\Keil_v5\C51\Examples\Hello\Hello.uvproj - pVision - o IEH
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
MA@ % B9 || Prn®|EFEEG® VR # | @|le o o‘|w

DO (8 @ @ | | smutstor V& o>

=223 Simulator
-3 Source Group 1
-~ [AHeLoc
ET@ Documentation
) ABSTRACT.TXT

Eer. @oo.. Oru. |04t |

Simulation CAP NUM SCRL OVR R /W
File Edit View | Pro Flash Debug Peripherals Tools SVCS Window Help
G A @] NewuvisionProject.. ‘aslale oo a|@] A
cEEe NewMult-i-PrQIedworksplce.‘.
o | Open Project... -
e oject in Visiond format
=3
@8 Sowce@ |2 Proked
|i_-| “BHEL  eport »
|53 Docume| Manage »
2 AsT nag
Select Device for Target ‘Simulator'...
Remove Item
AKX Options for Target ‘Simulator'.. Alt-F7
Clean targets
(%] Build target 7
(5] Rebuild all target files
& Batch Build...
<2 Transiate... Ctrl=F7
(= Stop build

1 C:\Keil_v5\C51\Examples\Hello\Hello.uvproj
2 CoKeil vS\CS wproj
3 C\Kell_vS\CS1\RtxTiny2\Examples\Traffic TRAFFIC.uvpro)
4 CKeil_yS\CST\Examples\Blinky\BLINKY.uvproj
5 C:\Keil_vS\CS1\Examples\CSample\CSAMPLE.uvpro)

6 C:\Keil_v5\C5' XC L uvpro)

7 C:\Kell_v5\CS XC836\Alarm_CI 1_Clock.uvproj
8 C:\Keil v5\CS XCBH

9 CKeil_vS\C5 X

10 C:\Keil_vS\C5 -_XBanking.uvproj

Eer. @so.. Hru. 047 |
Open a Vision project Simulation CAP NUM SCRL OVR R/W

e M S

Select open project from projct
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, C:\Keil_vS\C5T\Examples\Hello\Hello.uvproj - pVision - a
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMBEA@P| S a9 |e=|paan ==K JRAl@leco @
P S ] W smser K bhBevr®

553 Simulator
=43 u::ﬁg;w © = - » Deeps.... » Local Disk (C:) v & | Search Local Disk (C) »
513 Documentation
[2] ABSTRACT.TXT

Organize v New folder M @

Documents A Name Date modified Type A
& Music i emusos
=] Pictures 0 ntel
B videos 0 kel

12-Nov-141040 A, File folder
22-Jan-147:19PM  File folder
20-5ep-14203PM  File folder

[ Keilws 29-Nov-14202PM  File folder
) Homegroup . MSOCache 01-5ep-148:08PM  File folder
L Perflogs 25012 11:33PM  File folder
| Program Files 16-Oct-14 538 AM  File folder
1. Program Files (x85) 20-Nov-14852AM  File folder
4 DVD RW Drive (0 ProgramData 28-Nov-14445PM  File folder
Ga out of syllabus (E b sources 22-Jan-14638PM  File folder
G in syllabus (F:) b Update 28-Nov-141:10PM  File folder
a nota syllabus (G: . Users 01-May-14 1010 P...  File folder

v >
File name: | v|  Project Files (ruvprope uvpra v

% Deeps....
4 Local Disk ()

Eer. @eo. Gru. |0y |

Select Keil_v5 present in Local Disk (C:)
v, Ci\Keil_v5\C5T\Examples\Hello\Hello.uvproj - iVision - s IEJ

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMBEd@| % 2B|9¢|e=rrnr = | o Rel@le oo &l[@] R
@ | | simutator

M| d2e2®

=423 Simulator

3 Source Group 1 (© v 1t L » Deeps... » LocalDisk(C) » Keilvs v ¢ SearchKeilv5 P

£53 Documentation Organize v New folder m @

ABSTRACT.TXT

Documents A Name

& Music
] Pictures

Date modified

Type

[ s

29-Nov-14 2:01 PM

File folder

b uva

29-Nov-14 2:01 PM

File folder

B Videos
& Homegroup

18 Deeps...

s in syllabus (F)
s not a syllabus (G:

v >

v/ |Project Files (".uvprojs “uvpro v |

@Goo.. Oru. |04 |

Simulation CAP NUM SCRL OVR R/W

Next select the folder C51
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CaKell 8\CST\Ex@mples\Hello\Hello.uvproj - iVision -8

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NS EHS] &R || rRRR = | o VR# | Qleo s a
& 8 @ | ] smubto K B2 e v

=54 Simulator
(=23 Source Group 1 © =+ 1 L« Local Disk(C) » Keilvs » C51 v & | | SearchC51
HELLO.C
£1-&3 Documentation Organize v New folder m @

2] ABSTRACT.TXT .
Documents  ~  Name Date modified Type A

& Music
(=] Pictures
BE videos

UL AsM 29-Nov-142:01PM  File folder
0 BIN 20-Nov-142:01PM  File folder
| | Bxamples 20-Nov-14 201 PM  File folder
. 1 FlashMon 20-Nov-14201PM_ File folder
amegraup U Hip 20-Nov-142:01 PM  File folder
1 INe 20-Nov-14201PM  File folder
/% Deeps.... .
e 1 15051 20-Nov-142:01PM  File folder
g ch;“:v 0 Jue 20-Nov-14201 PM  File folder
et “;:e p 1. MONs1 29-Nov-142:01PM  File folder
i ";y :: 1 MON3%0 20-Nov-14201PM  File folder
S insyfiois i L RecTiny2 29-Nov-14201 PM  File folder

ﬂ ULINK 29-Nov-14 2201 PM  File folder

s not a syllabus (G:

File name: | v| | Project Fies (unproj “unvpro ¥

Her.. @so.. Gru. [0y |

R Ueaol nma croil nuo o Ane

Next select the folder examples

C:\Keil_v5\C51\Examples\Hello\Hello.uvproj - uVision - o IEl

le Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NBdd| s 2@B|9¢|e=srprrnn Uz | @ Relale os al[@] R
& E e | ¥ smuator M& &2 e2®

43 Source Group 1

© & v 1 b« Keilys » C51 » Examples v & | | SearchExamples
HELLO.C

Organize v New folder I @
Documents A Name Date modified Type e
& Music
(&= Pictures
B videos

i ADIg3x 20-Nov-14201PM  File folder
U Asm 20-Nov-142:01PM  File folder
| Benchmarks 20-Nov-14201PM  File folder
4 BLINKY 29-Nov-14201PM  File folder
CodeBankin 29-Nov-14201PM  File folder

' g
= i CSAMPLE 20-Nov-14201PM  File folder
&T”';’D_ T )} Dallas 390 29-Nov-142:01PM  File folder
e D‘\,I:RVLSD(’ )i FarMemory 29-Nov-142:01 PM  File folder
p i [;:etz [ HeLLo 29-Nov-142:03PM _ File folder
<0 “sby' (:; B W infineon 517 29-Nov-142:01PM _ File folder
L S ) Infineon TLE983x 29-Nov-142:01PM  File folder

4 not a syllabus (G:
s not a syllabus ( 1) Infineon XC822 29-Nov-142:01 PM  File folder v
% >

& Homegroup

v

File name: | v| | Project Files (.uvproji; *.uvpro v

@so.. (Hru.[OyTe.

Simulation CAP NUM SCRL OVR R/W

Next select the folder HELLO
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&

& @m‘ W| Simulator

= G| B

: C:AKeilvS\C51\Examples\Hello\Hello.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
D@ DR 9¢ e PRERR

=4 Simulater
£-£3 Source Group 1

-[#] HELLO.C
=43 Documentation
] ABSTRACT.TXT

& d2evn

(€ ~ + 1 L «CS Bamples + HELLO

Organize *  New folder

Documents
& Music

[&5] Pictures.
B videos

JR#ale oo el

v & Search HELLO p
=Y @ @
“ Name Date modified

| Hello

Type

29-Nov-14 203 PM  pVisiond Project.

- s

Homegrouy
group

/% Deeps....
£, Local Disk (C:)
% DVD RW Drive (D
- out of syllabus (E
= in syllabus (F)
y not a syllabus (G:

v I

3

File name: | Hello v| | Project Files C.uvprojs ~.uvpro v |

Eer. oo Gro|Oyre.
Now select and open uvision4 project file

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEdd| s 2@d|9¢c|e=rrnr
© B @ | % smustor M& 4B oo @

VRalale oo &l@-

E1-53 Simulator
5.£3 Source Group 1
L[ HELLO.C
ocumentation
ABSTRACT.TXT

Open an existing document

Simulation

CAP NUM SCRL OVR R/W

After selecting the window appears in this format (HELLO.C is added to Source
Group 1)
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File Edit View Project Flash Debug Peripherals Tools SVCS  Wing
NMEH@| 4 B2« rBRR Ma# @l e oo elE] A

] @Iﬁe&‘%|5wmumm E|,,:\|£%QA;_@‘

Project L8 < | HELLOC | v x
=559 Simulator T ~
2 [ muoc
B3 Source Group 1 2
[#) HELLO.C & | Copyright 1885-2005 Heil Scftwaze, Inc.
. 5 /
=45 Documentation €
D ABSTRACT.TX 7 #include <AEGSIE> /% special fumcwion register declarzmioms 4/
e /* for the imcerded 8051 desivazive -
e
10 finclude catdic k> * prototype declazations for 1/0 functioms 4/
1
1=
13 [ #ifde MONTIGRSL /* Debugging with Memizer 5L needs 4/
18 | char scde ressrve [3] _se_ Cxzis /% space for seril imtermps i 4/
15 Lgensis /* Stop Execmion wish Serial Inex. 4/
1 /% iz enable *
1
15
1
20 | The main © functien. Progem exesvricn ssars
21 | here after ssack inizislizasion
28 [ veid main (roid) [
2
=
26 | Sewup the serial porc for 1300 baud ac 160
27
I8 [0 #ifnded WONTIORSL
2 008 = oxs0s /% SCON: mede 1, B-bin UERT, emakle rovr 4/
a0 /% THOD: simes 1, mode 2, B-bit reload *
e 4 THL: reload value for 1200 boud § 18E= 4/
= /4 TRL: tizer L nm a
e 74T sec T to send firsc char of TAT 4/
2
s L
2 1
87 | Yote ches an embedded progrem sever exits (bessuse
38 | there ir no cpersting system to zetumm ). It
48 | must loop and execute forever.
@
a0 wkile 1 0
= BL °= Cals /% Teggle BL.O eack sime we prins 4/
@ prinet (Tells Worla\n™)s /* Print “Hells Worla™ 4/
]
s |
< > = i
e e OF. [0uT.] < >

Program of HELLO.C

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEEI| 4 B2 |rrnR I 1| o Ma# @le oo a|@] 1

© | | smator V& o e
v x
target files T 7S
2 [ muo.c
=3 Source Group 1 2
HELLO.C 4 | Copyrighe 1855-2005 Reil Sofeware, Inc.
i 5
[=-£3 Documentation =
ABSTRACT.TX 7 tincluie GEGSZ.E> /# special funceion register declarasions  */
e /4 for the intended 8051 derivative ‘f
i
10 $include <svdio.h> 1% prototype declarations for 1/0 functions +/
1n
12
13 [ 4ifdes MONITORSL /% Debugging with Monitor-51 meeds 4/
14 | char code zeserve (3] _ac_ 0xzt; /% space for serial interrups if 4/
15 Lsenais /4 Stop Exection with Serial Intx. 4/
16 /4 is enabled ‘f
1
18
18
20 | The main C function. Program execution stazes
21 | hese after stack initialiszacion.
22
28 [ void main (void) (
2
25
26 | Setup the serial port for 1200 baud ac 16M.
z
2
2 /+ OK: mode 1, E-bit TART, emable rcvz 4
0 /% THOD: simer 1, mode 2, E-bit reload ot
a /4 TEL: zeload value for 1200 baud € 1688z 4/
3z /4 1z 1 un ‘f
a3 /4 TI:  set TI vo send firss char of UMRT 4/
e
s L
16
47 [ Yote that an embedded program mever exits (because
38 | there is no cperating system to retum to). It
38 | must loop and execute forever.
0
41 while (1) (
2 B = Ox0ls /% Toggle P10 each tize we print #/
) printf ("Eello World\n");  /* Print "Hello World™ 4/
4 b
s |
< > s &
. [@s.[ OF.[0,1.] || < >

CAP NUM SCRL OVR R/W

Build target files Simulation

Build the target
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Nede|s s 5 FPRB R EE| @ SEr@ecoa
& @ ] | simutator M| &= e

Project + 8 HELLO.C | v x
=54 Simulator T PS
2 | mus.c
125 Source Group 1 =
[£] HELLO.C & | Coppmight 1835-2005 Reil Softwaze, Inc.
. 5
€3 Documentation 2 !
D ABSTRACT.TX 7 #include <AEGSIE> /% special fumcwion register declarzmioms 4/
B 7+ for the imened 3051 derivasive “
s
10 finclude <atdio k> 1+ prototype declazations for I/ Functions
1
i
13 [ #ifdet MOBITCRSL /* Debugging with Menizer-SL needs 4/
13 | char code zeserve [31 _an_ Cxits /* space for serial imermps if 4/
sensit f* Stop Zeestion wisk Serial Intz. 4/
#* iz enabled e

The main © fmction. Drogram smesusion riares
here sfver smack inizializazion

void main (voidl [

Setup the serial porc for L00 baud ac 180k

#ifnief MONTTORS1
scow = ow /4 30ON: mode 1, 8-bit UART, enable revr “
7+ TMOD: simer 1, mode 2, B-bit reload 5
/% THL: xeload value for 1200 baud § 186Hs 4/
/% TBL: timer L xum
/4TI sec TI o send firsc chac of UART 4/

HESBENERRUBBRNEEESRS

s
2
S
2 1
37 | Bote thas an cubedded progeam never exibs (becanse
38 | there is no operating system to retuwrn to). It ]
< >
Build Output P x |
linking... a
Program Size: data=30.1 xdata=0 code=109§
"HELLO" - 0 Error(s), 0 Warning(s).
v
€ ¥
Simulation 1:36 G:51 CAP NUM SCRL OVR RAW

Displaying O errors and 0 warnings

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEEHI| s 2B(2¢|e=|rnnnR I 1| @ & e|@] ]|

& © | | simuator MK d2e 2@ @ Start/Stop Debug Session (Ctri+F5)
Projedt ] HeLtoc | |___Enter or leave a debug session | =
=423 Simulator 1 -
2 | EELIo.C
=-£3 Source Group 1 3
4 | Copyrighe 1395-2005 Heil Sofevare, Inc
i s
2123 Documentation o
- [c] ABSTRACT.TX 7 tinclude <REGSZ.B> /4 special function register declarations +/
s /4 fox the invended 5051 desivavive “
s
10 #include <stdio.h> /% prototype declarations for I/0 functions 4/
1n
12
1 /% Debugging with Meniter-51 needs 4/
1 /% space for sesial imterzups if 4/
15 /% Stop Execsion with Sexial Tntx. 4/
16 /4 iz enabled “
17
18
18
20 | The main C function. Program execusion seares
21 | hese after suack inisializasien.
2
23 [ void main (void) [
24
25
26 | Sevup the serial port for 1200 baud at 1686
z
2
20 /4 SCON: mede 1, S-bis TART, emble zeve 4/
0 /% THOD: simer 1, mode 2, 8-bis zeload s
a /4 THL: zeload value for 1200 baud € 168 +/
a2 /4 TRL: simer 1z “
s JATI:  set TC vo send firsc char of TRT 4/
34
35
6
< > 37 [ ose thas n esbedded progzam neves exizs (because
ae there is no operating system to return to). It ¥
< >
Build Output n
linking ~
Program Size: data=30.1 xdata=0 code=1096
"HELLO" - 0 Error(s), 0 Warning(s).
v
Simulation 1:29 C:1 CAP NUM SCRL OVR RAW.

Enter or leave a debug session

29-Nov-14

Debugging the target
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¥

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

T C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision

=

MBS A& &l 9 o JE I

&

Mae ale

V& dE e

e li-"l Simulator
Project L - HELLO.C | b
=54 Simulator = X
2 | mus.c
125 Source Group 1 :
HELLO.C & | Coppmight 1835-2005 Reil Softwase, Inc.
. 5
€3 Documentation 2 !
D ABSTRACT.TX 7 #include AEGSZE> /% special fumcwion regiseer declarzmioms 4/
B 7% for the imened 2051 derivasive “
s
10 finclude <abdio.k> 1+ prototype declazations fox I/ functions +/
1
1z
13 [ #ifdet MONITCRSL /# Debugging wish
13 | char csde reserve (3] _an_ 0xits /# space for serial
15 Lgensie PR ———
16 4% iz coabled
17
‘:.‘: EVALUATION MODE
I0 | The main € funcsien. Pregmsm T Running with Code Size Limit: 2K
21 | hers afcer snack inivislizasion.
=
23 [Jvoid main (weid) [
2
P
26 | Sevup the secial pors for 100 basd av 160
2
28 [ #ifnief WONTTORSL
= =con 5 /* SCON: mode 1, B-bis VAT, enable reve o/
a0 mson 7+ THOD: Simer 1, mwde 2, B-bit relosd “
a1 TEL /% TH1: zelead valve for 1200 baud § 18MHz 4/
= m 4 TRL: simes L xam 5
2 o 4TI ses T1 to send Sires chax of DRI 4/
21 | femiif
s
e
§ 5 27 | Mot that an cnbedied progiam never cxits (becanse
38 | there is no operating system to return to). It v
Ee. (s < >
Build Output PN x |
linking... ~
Program Size: data=30.1 xdata=0 code=1096
"HELLG" - O Error(s), O Warning(s).
v

Simulation 129 1 CAP NUM SCRL OVR! RAW

New window evaluation mode appeared. Press ok

Tools

File Edit View Project Flash Debug Peripherals SVCS  Window Help

NEdad| s am|
BB BTG e

Registers 2 EJ Disassembly b0 x|
Register Value 23: void main (void) { ~
5 Regs 24

25: /
0 00 : 4
ﬂ 00 < 26: Sertnun the serial nart for 1200 hand ar 16MHz. )
73 <00
3 000 || HELLOC | v x
4 <00 T A
5 00 veid main (void)
© 00 o
b s 7 00 26 | Setup the serial pors for 1200 baud 2 166.
ys n
a <00 2] #ifndef MONITORS1
2 || scom /% SCO8: mode 1, 8-bit WART, enable reve 4/
b 000 2 /% TOD: simer 1, mode Z, E-bit reloxd “
B! a /4 TEL: zeload value for 1200 baud § 108s 4/
821 | = /4 TRi: simer 1z “
e /4 T0: ses TI to send fire char of TART 4/
o kL)
<00 a5 |-
& 00001 o
27 | Hose that an embedied program never exits (because
389 38 | chese ix no operacing syssem 5o resum te). It
0.0001 25 | mst loop and execuse forever.
500 0
L 415 while (1) (
a2 Pl ~= Ox01; /% Toggle P1.0 each time we print */
42 printf ("Bello World\n"); /4 Print "Hello World"™ 4/
[ s b
| s [ v
Brroec | Bregistes | | < >

Command o Ed Call Stack = Locals b3 < |
Running with Code Size Limit: 2K ~ [ Name LocansnNalue e
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO"

5 @ MAIN | C:0x0C11
5 |

>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess

| £3Call Stack - Locals ﬁmemom |

11: 0.00014145 sec L29 1 CAP NUM SCRL OVR RW

Now the window appears in this format
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File Edit View Project Tools SVCS Window Help

Nsdd|s @l o

Flash Debug Peripherals

Ee v ol e
Regis uj Run (F5) lassembiy B
Start code execution| 23: void main (void) { "
it o S— 21555
. 24
T Fegs .
Reg ] 25: /%
2Ff: Serin rhe =erial norr far 1200 hand ar 16MHEzZ. 2
>
HELLO.C | - X
= L Yy
28 [ void main (reid) [
4
28 ’
26 | Sewup the serizl poss for 1200 haud 3 LM
=} =
28 [ 4 fres MORTTORSL
28 sc0N 2 /% 3CON: mode 1, 3-bit UART, enable revr *
0 /4 TOD: timer 1, mede I, S-bit zeload “
a F4THL: reload value for LE00 baud £ 18G4
a2 /4 TAL: simer 1z “
2 4TI ses TE so send Sire chaz of DT 4/
as
s |
e
%) | Note thit an exbedded program never exits (because
3 | there 12 o cperating system to retwm to). It
38 | mirs losp and execuce foreves
w© |
aE wile (10
2z P = Oxoir * Toggle P10 each mime ve prin +/
1 peinef ("Bello Forldin")s  / Print "Hello Forld” 4/
] L
5|1 v
[E] project | = Registers < 3
Command o B callStack + Locals o x |
Running with Code 5ize Limit: 2K ~ | Name Location/Value -
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO"
= <@ MAIN C:0x0CT
>

L
ASM ASSIGN BreakDisable BreakEnable BreakKill Breaklist BreakSet BreakAccess | &Callstack*[ocals ‘EMEMO@W |

Start code execution Simulation £1: 0.00014145 sec L:29 C:1 CAP NUM SCRL OVR R/W

Run the program

File Edit | View | Project Flash Debug Peripherals Tools SVCS Window Help
M 5 GV status sar | remen U Ul | o
" ow| = | Toolbars » T
g| 5 - M- | 3 v‘
Registers |12 Project Window g
_Hegmer & Books Window main (void) { ~
- Regs | {} Functions Window
:? 0, Templates Window in the serial nort for 1200 hand ar 16MHz. 4
2 = Source Browser Window 2
r3 | [E] Build Output Window v X
™ 152 Error List Window ~
5 In (void) [
6 | (34 FindIn Files Window
7 =
& S @ Command Window e serial pors for 1200 baud at 18
[ ey v o e
[@ symbols Window /4 THOD: timer 1, mode 2, 8-bit zeload +
/% TEL: reload value for 1200 baud € 186 4/
E@ Registers Window 7% TRI: cimer 1 M
/% TI: set TI to send first char of UART “
PC [ Call Stack Window
:; Watch Windows »
sat Memory Windows e
€S| Serial Windows UART #1 -
ISW| o
# Analysis Windows UART #2
oh <ime ve prine
Trace UART #3 o Roz1a” +/
System Viewer Debug (print) Viewer v
[ElProject || 3% Toolbox Window 2
TR 7] periodic Window Update L3 | CallStack + Locals L0~ |
Eoad S0 \XKASIwSWCEINNExsmgaaa HEELOVNBELLOP (| Neme Socoionaue i
oas :\\Reil_v! xamples
5 @ MAIN C:0x0C1
> |

ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess

Show or hide the Serial 1

| &

-

Selecting for UART#1 from serial windows

| &1can stack - Locals [E vemory 1 |

L:29 C:1 CAP NUM SCRL OVR RW

imulation 11: 27.33349164 sec
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Frle\’lrw Project Flash Debug Peripherals Tools SVCS Window Help

MEda| s s JE I

=

L O
Lo o
Registers & EJ Disassembly [ = |
Register Vs ‘:E 23: void main (void) { -~
5 Regs .
o
0 [ 3 v
o e 2f: Serun rhe asrial narr far 1200 hand an TEMHzZ.
>
2
3 A HELLOC | - x
4 R =
=] 23 [l veid main (weid) [
...rﬁ 2
E
26 | Setup the =erizl pors for 1200 baud as 18
=
28 [ #ifref MOMITORSL
= 3008 = exs0: % S00N: mede 1, G-bit DT, emable revz 4/
w0 74 THOD: simer L, mode 2, B-biz reload “
a1 4T seload value for 1200 baud £ 19E 4/
2 74 TAL: mimer Lz s
2 4TI ses TT %o send firss cnar of DRI 4/
a1
s -
6
47 | Hove thas an embedded progrem never exits lbesause
38 | shese ir no spesaming sysmem o semumm mo)
28 | mse losp and execuse fozever.
w0
a1 while (1) [
2 BL "= a0tz J* Toggle BL.0 each time we prizt 4/
e print ("Eelle Rorld\a®); /+ Brint "Helle World" 4/
s |
s | v
[El project | = Registers r| < >
Command o B UART#E1 » B
Running with Code Size Limit: 2K » |He11o Worid ~
Load "C:\\[(Eil_v.‘)\\C51\\EXBmplES\\}IELLO\\}IELLD" [Hello World
[Hello World
- [Hello World
< > 4
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess | &CBH Stack + Locals EUAR?*T Memoryl
Simulation t1: 52.24431600 sec L29C1 CAP NUM SCRL OVR R/W
File Edit View Project Flash Debug | Peripherals | Tools SVCS Window Help
NS H@| & am|9 o |nemst fowl I | 2 S |
7 3 | I/O-Ports » Port 0 S [
G = EEEEE TS
Serial (1 PO o S —
Registers 2 B Disassembly L |
- >3 Timer » Port 2
Value i A
24: Port 3
253 {!
%00 = v
00 26: Setnn the serial nort for 1200 hand at 16MHzZ.
< >
<00
00 HELLOC | v x
000 | -
00 23 [ void main (void) [
00 "
s
000 26 [ Setup the serizl pors for 1200 haud 2= 188,
27
<00 28 #ifndef MONITORS1
I SCON = xS /4 SCON: mode 1, B-bit UART, enable revr U
000 ) /% THOD: simer 1, mode 2, S-bis zeload “
a /4 THL: zeload value for 1200 baud § 188s 4/
2z /4 TRL: simes 1 ze “
2 /4TI ses TI to send fizss chaz of AT 4/
34
as [
36 [ /¢
37 | Nove that an embedded program mever exits (because
38 | chese is no operating system to zeturn t). It
39 | muss loop and execuce forever.
©
a while (1) [
2 21 = Ox /* Toggle B1.0 each sime we print */
43 printf ("Hello World\n"); /* Print "Hello World" #/
4“4 - )
s | v
Erroject | SRegisters [ || < >
Command 2 B UART#1 L |
Running with Code Size Limit: 2K ~ |He11o Woria x
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO" lHello World
[Hello World
. |[Eello World
< > %)
S < >
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess @ Call Stack + Locals EBUART#1 | Memory 1
Simulation 1: 17562241418 sec  1:29 C:1 CAP NUM SCRL OVR RAW.

Select Portl from i/o ports in peripherals
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k2 C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - p
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Ha| s @9 o

- W A o PR
Registers R EI Disassembly L = |
Reister Vs \: 23: void main (void) { -~
T Regs :2 24;
[ = 25: /
] [ - v
2A: Sernn rhe =erial narr far 1200 hand an TEMHzZ
o || g
0
©00 || o HELLO.C | v X
00 T =
00 wveid main fveidl [
(1%}
B0 Sctup the serial port For 1200 baud at 18
00 £ifude MONITORSL
cox /% SON: mode 1, B-biv UART, emable rew P ——————
00 74 THOD: zimer 1, mcde 2, E-biz reload * 7 Bis [
%3] 74 THL: seload value for 1200 band § 19Es 4/ Pi: [T [
D21 4 TRI: mimer L run i
T 7HTL. et TT to send Firsh char of TT 4/ Prs [WFF | PR
oD F
[t
Note thic an embedded progeam never exics {becsuse
39 theze i= o sperasing system oo rewwn o). It
0.0001 st Loop and execune forever
00
while (1) [
BL "= Galts /# Toggle BL.0 sach tine we print 4/
prinst ("Helle World\a®); /¢ Frins “Hello Forld® 4/
7] v
W rroject | ERegisters [ || < >
Command o Bl UART#1 LA = |
Running with Code Size Limit: 2K + Heilo worid 7
Load "C:\\[(Eilivs\\CSl\\ExamplEs\\EELLO\\}IELLO" [Hello World
[Hello World
i~ [Hello World
> v
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess | &CEH Stack + Locals EUﬂRTf‘\ DMEmﬂryl |
Open an existing document t1: 198.6160 sec L29C1 CAP NUM SCRL OVR R/W
A
File Edit View Project Flash Peripherals Tools SVCS  Window
Nesa §| R Q:| [@] Start/Stop Debug Session Ctrl=F5
8| H @] 0 (0 O RE Resetcru
Registers B Run s b x |
[Fepse — Tvaw Stop — ~
= Regs :
ste Fi1
S o p 1X99) , & "
" 04 Step Over F10 5
” x0c * Step Out Ctri+F11
3 df v X
5 o Run to Cursor Line cti-Fro b .
Il 000 %  Show Next Statement
© @00
7 o2 Breakpoints... ctr+B [
B Sys i @ Insert/Remove Breakpoint F9 Parallel Port 1
= » Enable/Disable Breakpoint Ctrl<F9  Bis T, ensble zevx 4 Pl —
b 001 » ) , mode 2, 8-bic relosd < 7 Bs 0
s 25 (9 Disable All Breakpoints valoe for 1200 baud @ 166 4/ P [OFE | PR
_max 027 Kill All Breakpoints Ctrl=shift=F9 [ .27, 7
ik b, & P o send fixss char of BRT 4/ Prs: [JFE | PR
awarl <00 OS Support »
dptr [ =
il »
5 i Execution Profiling -
sec 26961
— Memory Map... -
Inline Assembly... %
ine ve prine 4/
Function Editor (Open Ini File)... orla® 4/
Debug Setti Y.
= | | ngs..
[ project | = Registers |—1 <R LA >
Command 2 B UART#1 L |
Running with Code Size Limit: 2K ~ [Fei1o World =
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO" Hello World
Hello World
. |[Bello World
v
>
LSM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Breakhccess @ call stack + Locals EUART#1 | Bl Memory 1
Enter or leave a debug session Simulation t1: 347.57461491 sec_ 1:29 C:1 CAP NUM SCRL OVR RAW

Portl window is displayed with DO as 0
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Edit View Project Flash Debug Peripherals Tools SVCS Window Help

FHP| s B[ rRR R | MEae @leocsa
§ | % | smustor Ma| & e
0[5 naioc | v x
=54 Simulator 1z P
- B
4 Source Group 1 16 T e reemve (1 st 0atts 14 spam ot seriat meareuge 1
HELLO.C 15 Lienass #% Stop Exection with Serial Intr. 4/
- & /% iz enabled 8
&3 Documentation =
[] ABSTRACT.TX n

18
20 [ The main © funceion. Program execusion ssasms
here after stack imitializstion.

22 [l void main (weid) [

26 [ Satup sne serisl pers for 1200 Eawd as 18

4% 300N: mode 1, B-bit TART, ]
7% TMOD: vimes 1, mode 2, E-bit reload u
74 THL: selosd value for 1200 baud £ 188 &/
74 TRI: mimer 1 8

ote that an embedded program mever exit: (besause
there i no eperating sysves to zeturn wel. It
must loop and sxecuve foreves.

while 1) [
BL~= oxil: /4 Toggle BL.0 each time we print 4/
printf ("ello World\s"); /* Print "Hello Werld” &/

S tEREC R ERERGARE RN

A
¥ = | v
<l > <

linking...
Program Size: data=30.1 xdata=0 code=1039§
"HELLO" - O Error(s), 0 Warning(s).

<

Create an empty document L29 1 CAP NUM SCRL OVR RAW |

Then stop debugging the process

File | Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEHd@ 4 DB« rrnn A=) VEA#|l@leocs e b
MR d2e 2@

£3 Source Group 1
HELLO.C

=63 Documentation
ABSTRACT.TX

<« I
Ee. [@s.|

>

linking...
Size: A code=1096
"HELLO"™ - 0 Error(s), 0 Warning(s).

<

. >
CAP NUM SCRL OVR RW

After closing the program, the window appears in this format
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEHd| s ha|lse|«=|prrnn )
O E e ] | smuiator K b2ev®

JR#@lecoa

=54 Simulator
13 Source Group 1

125 Doc . Options for File 'HELLO.C...

LA e ttem to Group..
Add Existing Files to Group...
Add Group..
‘Remove File 'HELLO.C'
Manage Project Items...

Open HELLO.C
Open C:\Keil v5\C51\BxamplestHELLOHELLO Ist
Open Map File

Open Build Log

@

¥ Rebuild all target files
() Build target 7
Transiate HELLO.C

4 Stop build

Show Include File Dependencies

1inking. Fy

Program Size: data=30.1 xdata=0 code=1096

"HELLO" - 0 Error(s), O Warning(s). [ |
v

<

>

Remove selected group or fi Simul CAP NUM SCRL OVR RAW

C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision - o IEH
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMBH@| LR 9| = PRRAR|EEE KD Relale o s al[@] R

ABSTRACT.TX

0 Are you sure to remove File 'HELLO.C' ?

=]

linking...
Size: 34 code=1096
"HELLO"™ - 0 Error(s), O Warning(s).

>

<

< >

Simulation CAP NUM SCRL OVR RW |

Now select yes
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Output:-

V) C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision - g
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Nlaa| &« am| 9 o meme = Ma#((@ eoos &|E-]
% 20| Bed v
Registers 2 Ed Disassembly b8 x|
Register Value 23: void main (void) { ~
= Regs 22
25: /
0 00 = v
26: Sernn the serial nnrt for 1200 hand ar 16MHz.
l o0 || o
2 @00
3 00 HELLO.C v x
4 <00 15 ~
5 00 veid main (void) [
© <00
7 00 Setup the serial port for 1200 baud at 18z,
= Sys E
= 00 £i5des MONTTORS
> Scos : /% SCON: mode 1, B-bit TART, enable revr + Potl—
b 000 D /% TOD: simer 1, mode 2, E-bit reload 5 7 Bis 0
= oot i 7% ThL: seload value for 1200 bud 6 1808 4/ P1: [BFF | ROV
sp_max 021 ™ /4 TRI: simer 1 rm i
PC $ T ‘”:; /% TI:  set TI to send firss char of TART 4/ Pins: [6FF | oY
auwal 00 E
dptr @c000(
Note thit an esbedded progran never exits (because
states 389 theze is no operating system to retum o). It
sec 0.0001 must loop and execuve forever.
# psw 000 .
410 while (1) (
prs B ~= oacts /* Toggle 2.0 exch wime ve print */
7 printf ("Eello World\a™); /* Prins "Hello Forld® */
Prs
|| 45 } v
Erroject | ERegisters [ || < >
Command 2 B UART#1
Running with Code Size Limit: 2K ~ [Eeiio woria =
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO" [Hello World
Hello World
[Hello World
v
= .
LSM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Breakhccess | & call stack + Locals EUART#1 | Bl Memory 1
Open an existing document imulati t1: 198.61602655 sec  1:29 C:1 CAP NUM SCRL OVR RAW
‘T‘ X
File Edit View Project Flash Peripherals Tools SVCS Window Help
NS H@| ¢+ o @] @ sterstopDepug session Ctri+FS '» |
& Q| 0 U RE Resetcru - E-E-|
Registers 2 B Disass [ pun £s Ll |
Register <top 8.1),C:0C09 ~
8.1)
Bl
Reg:) Step F11 hxo9) ,n
v
22 | Step Over F10 5
73 Step Out Ctri+F11
3 v X
” Run to Cursor Line Ctrl+F10
4/
5 Show Next Statement A
®
7 Breakpoints... cti-g [
B Sys Insert/Remove Breakpoint F9 Parallel Port 1
H Enable/Disable Breakpoint Ctrl+F9  pic UART, enable zevr 5 P1—
b 001 , mode 7, &-bis reload “ 7 Bis 0
s 25 (9 Disable All Breakpoints value for 1200 baud @ 18M5 4/ P1: [0FE wRwMVERT
sp_max 027 i i < Shift=! i *
5 bt & Xl All Breakpoints CI=SNIft-FS [or muns sicee cnar of mazr o Pins: [ PR
awal 00 s support »
dptr [N =
» poe
i 74144 Execution Profiling
sec 269.61
Memory Map... "
psw 00 ¢
Inline Assembly...
zise ve prins 4/
Function Editor (Open Ini File)... Forld™ +/
e Debug Sett i
- | | ebug Settings...
[ Project | =5 Registers ||« T 2 g >
Command 2 B UART#1 £ < |
Running with Code Size Limit: 2K ~ |[Ee11o Worla x
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO" lello World
Hello World
Hello World
v
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Breakhccess | @ call stack + Locals FZUART#1 | Bl Memory 1
Enter or leave a debug session Simulation t1: 347.57461491 sec 1129 C:1 CAP NUM SCRL OVR RAW

HELLO WORLD with D0=0
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Observation:-

From the above outputs it is analyzed that the message “hello world” is printed at
UART#1 at each time P1.0 is toggled.

Conclusion:-

The experiment to print hello world using keil u vision successfully.
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Experiment-3

Aim of the experiment:- Write a C program to store the data in the accumulator.

Software required: - Keil u vision 5

Theory: - This experiment aims to store any data in the Accumulator using the
software keil u vision 5. In this program, the data 0x05 is to be stored in
accumulator i.e. value 05 in hexadecimal. Firstly the header files REG51.H is
declared for the intended 8051. Then the main function starts. In the main function
0x05 is stored in Acc variable.

Program:-

#include<reg51.h>
void main()

{
Acc=0x05;

¥

Procedure :- The procedure for the program of storing a data in accumulator is
as follows.

File | Edit View Project Flash Debug Peripherals Tools SVCS Window Help

1 New.. aren || | | ™ | == el o viae @ o &|[B-] A
&5 | Open S CH| FEIE R
Close
x
I save ctnes L) Tex2 > =
Save As...
@ save Al
Device Database...
License Management...
Print Setup...
& Print... Ctri=P
Print Preview
1 HELLO
Exit

Build Output b x |
linking...

Program Size: data=30.1 xdata=0 code=1096

"HELLO"™ - 0 Error(s), O Warning(s).

Create an empty document Simulation L1C1 CAP NUM SCRL OVR RAV

IS | @ | @ |3 [@ILF]2
A new file is is created
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File Edit View Project Flash Debug Peripherals Tools SVECS  Win Help
NMde| s @920 e=|rprR I | Mae|@le oo alE] A
5 ] | smutator M| &= e
Project L = | [ Textzr | - x
=553 Simulator #includecreg5l.h>

-3 Source Group 1 void main{}

[=-£3 Documentation

] ABSTRACT.TX B i

< ?
Ee. (e 0,7 < >

Output (0= |
linking... ~
Program Size: data=30.1 xdata=0 code=103&
WHELLO"™ - O Error(s), 0 Warning(s).

v
< >
Rebuild all target files Simulation L4 G10 CAP NUM SCRL OVR R/W
ZA x
File | Edit View Project Flash Debug Peripherals Tools SVCS Window Help
[ New.. e [ o= men R 1= Iz| 2 Ma#l@le oo e|@]

&5 Open Ctrl=0 i EK\‘ 2% o> @
Close
y: %
| save Ctri+S 0 I e
FST #includecregsl.n>
void main()
@ save Al {
ACC=0x05;
Device Database... }
License Management...
Print Setup...
& Print... Ctrl=P
Print Preview
1 HELLO
Exit
< >
Ee. [@s.| OF. 0,7 ||< R
Build Output LS
linking... ~
Program Size: data=30.1 xdata=0 code=1096
"HELLO"™ - 0 Error(s), 0 Warning(s).
v

Save the active document Simulation L4 C:10 CAP NUM SCRL OVR R/W
3PM

29-Nov-14

The program is to be saved
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i Ci\Keil_vS\C57\Examples\HELLO\Hello.uvproj - pVision - o IEH
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MBE@| ¢ B9 || PRR®R|EEELE D MEa# @leocoa
D @ | W smuator M = e
B . — 8w s A —
.
=54 Simulater #include<reg5i.hy> ¢
~{Z3 Source Group 1 void main() © = % a b Deeps... » insyllabus (F) v & | Searchinsyllabus (F: P
[(E-£3 Documentation {
[2] ABSTRACT.TX ?C°=°K°5" Organize v | Newfolder @
Creat fold -
Datemodfied | Type ~
+§ Homegroup || deepthi.M51 20-Nov-141:02PM 51 File
] deepthiplg 26-Nov-14105PM  PLG File
“%DEEP‘"” || deepthi.uvgui.SONY 20-Nov-14 1,06 PM  SONY File
i Local Disk (C) || deepthi.uvopt 20 Nov-14T06PM  LVOPT File
.
9 DVD RW Drive @ deepthi 0 Nov-14 106 PM  Visiond Praject
o outofsyllabus (B0 [y e 20 Nov-14 105 PM  LST File
i W sylabs (6 || STARTUP.AST 20.Nov-14105PM  AST File
a nota syllabus (G: || STARTUP.LST 29-Nov-141:03PM  LST File
. ) STARTUP.CBI 26-Nowv-14103PM  OBJFile
W Netiwarl [ ecelab 20-Nov-14314PM  File folder v
v £ >
File name: | v
Save as type: | AllFiles () v
(4 Hide Folders Cancel
< >
TR0, < >
Build Output e x|
linking... ~
Program Size: data=30.l1 xdata=0 code=1096
"HELLO™ - 0 Error(s), 0 Warning(s).
v
Simulation 4 C CAP NUM SCRL OVR R/W

C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEsdd| & @9 o - IE iz| Ma# @ eos &
& @ i| ¥ simuator M| d=2e 2
& "2 O 8. ses &= —
7 v
=523 Simulator $include<regsi.n> | o0
43 Source Group 1 Yoldimalal) ®© ~ 4 L » Deeps... » insyllabus(F) » ecelab v ¢ | | Searchecelsb »
=-£3 Documentation {
[ ABSTRACT.TX ‘)\CC=°"°5; Organize New folder
A Name ’ Date modified Type
& Homegroup
No items match your search.
% Deeps....
£, Local Disk (C)
€3 DVD RW Drive (D
s out of syllabus (E
s in syllabus (F:)
s not a syllabus (G:
€l Network
A >
File name: | prg1.c v
Save as type: | All iles () vl
' Hide Folders Save | Concel |
< > N
Ee. |G < >
Build Output b |
linking... ~
Program Size: data=30.1 xdata=0 code=1096
"HELLO"™ - 0 Error(s), O Warning(s).
v
Simulation L4 C10 CAP NUM SCRL OVR R/W

15PM

29-Nov-14

The program is to be saved with the extension .c
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MBE@| ¢ B9 || PRR®R|EEELE D MEa# @leocoa
e ] | smumor & de >
| 1__/' [ prgte ‘ - X

= #3 Simulator I 1 $include<reg5l.h>

4% Options for Group ‘Source Group 1... Alt=F7

63 Docu

[i) AE Add New [tem to Group ‘Source Group 1'...
| Add Existing Files to Group ‘Source Group 1'...

Add Group...
Remove Group ‘Source Group 1° and its Files

db Manage Project ftems...

Open File
Open List File

Open Map File
Open Build Log

[## Rebuild all target files
(4 Build target 7
Translate File

] | stop build

Show Include File Dependencies

< >

YF. D, < >
Build Output 0 x |
linking... A

Program Size: data=30.1 xdata=0 code=1096
"HELLO" - 0 Error(s), O Warning(s).

Add Existing Files to current Project Group. Simulation 4 C CAP NUM SCRL OVR R/W

Addition of prgl.c to the Source Groupl

C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NESE@| & a9 | |enme AN ] Ma# @eos &

© | | simuator PEIF 1K
L ¥ - ([ ey ‘ o
=523 Simulator 1 #include<reg51.h>
3 Source Group 1 2 void main()
=-£3 Documentation 3¢
- [5) ABSTRACT.TX ; I)\CC=ox05:
\J
Lookin: [ in sylabus (F) ~emekE-
Name S Date modified A
1. antenna 26-Sep-14 1:58 PM
st 20-Jun-145:19 AM
1. dinesh sir 27-Jul-146:38 PM
| | ecelab 29-Nov-143:15PM
& hfss Date created: 29-Nov-14 3:14 PM
< Size: 47 bytes
e Files: prg1
Fies of type:  |C Source file {"c) -l Close
< >
Ee. (& < >
Build Output b8 x |
linking... ~
Program Size: data=30.1 xdata=0 code=1096
"HELLO" - 0 Error(s), O Warning(s).
v

Simulation L4 C¢10 CAP NUM SCRL OVR RW
16 PM

29-Nov-14

The newly created folder ece lab is selected
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k2 C:\Keil_v5\C5 1\Examples\HELLO\Hello.uvproj - pVision - 0 BRI
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMsde|sad|rc|es|pran|EErE MER# @lec o
S B e | ] simutor M&ld2e>d|
Prolect EN: | [ prgte | - X
=54 Simulater 1 finclude<reg5l.h>
-3 Source Group 1 2 void main{)
[(E-£3 Documentation 3¢
[2] ABSTRACT.TX : ?CC:Q"‘JS"
kA p =
Loskin: [ 1] ecelab | & Bk Er
Name £ Date modified T
[Elprgt 20-Now-143:15PM  C
< >
Fiename:  [prg1 Add |
Fies of ype: [T Source file ) =~ Close
< >
&e. | OF.[0,1.] || < 3
Build Output 0 x |
1linking... ~
Program Size: data=30.1 xdata=0 code=1096
"HELLO" - 0 Error(s), O Warning(s).
v
Simulation L4 €10 CAP NUM| SCRL OVR RAW

Now prgl.c is selected

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NESH@| % @9 | - AN ] Ma# @le oo &
2 @ | ] smuiator M| d2eod®
iden | 1 eotc | et
=43 ild target files 1 #include<reg5l.h>
&3 Source Group 1 2 void main()
st
=43 Documentation 4 ACC=0x05;
) ABSTRACT.TX =)
< >
@Ge. | OF.[0,1.] || < >
Build Output £ < |
linking... ~
Program Size: data=30.1 xdata=0 code=1096
"HELLO" - 0 Error(s), 0 Warning(s).
v

Build target files Simulation L4 C¢10 CAP NUM SCRL OVR RW

S (1 TR == [ |

3:17PM
29-Nov-14

Check whether the prgl.c is added in Source Groupl or not. Now bulid(F7) the
target.
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T x

Frle\’lrw Project Flash Debug Peripherals Tools SVCS Window Help

NEde s am/9c«spann Ma# @l e oo elE] A
BB P | | smeter ERF R
Project L« | / prgt.c ‘ - x
=553 Simulator 1 #include<reg5i.h>
=43 Source Group 1 2 void main()
®-[# prglc 3¢
215 Documentation 4 BCC=0x05;|
5] ABSTRACT.TX N
< >
Ele. (e[ {3F. 047 < >
Build Output L8 = |
linking... ~
Program Size: data=9.0 xdata=0 code=18
PHELLO" - O Error(s), 0 Warning(s).
v

Simulation L4 C10 CAP NUM SCRL OVR RAW

Check for any errors in program in the build output. Here displaying O errors and O
warnings.

V. X

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBSH@| 4 B[ c|«=|PRRR[EEELD Ma#®|@ e

€ ([ 8 @ | ¥ smustor M&|d2e>@® @ Start/Stop Debug Sewsion (CH1-F3)
Project 28| B | Enter or leave a debug session =

prot.c |
=423 Simulator 1 $include<reg51.h>
E1-£3 Source Group 1 2 void main()
-3 prglc 3¢
£1-£3 Documentation B eosx0s;
ABSTRACT.TX B
< >
Ee. [@s.| OF. 0,7 || < >
Build Output 8|
linking... ~
Program Size: data=9.0 xdata=0 code=18
"HELLO" - 0 Error(s), O Warning(s).
v

Enter or leave a debug session Simulation L4 C:10 CAP NUM SCRL OVR R/W

Start debugging session
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Vi) CA\Keil v5\C51\Examples\HELLO\Hello.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools 5SVCS Window Help

NSE@ a9 |prun[EErKD Mae @le oo a|@] ]
©EE e ] %] smistor ¥ & ﬁ%@"‘}@‘
Project 1@ protc |
E‘"ﬁ Simulatar 1 #include<regSi.h>
E\ 45 Source Group 1 2 void main()
: prgl.c 34
()45 Documentation 4 ACC=0x05;
. [a) ABSTRACT.TX =
EVALUATION MODE
Running with Code Size Limit: 2K
< >
<
Build Output
linking...
Program Size: data=9.0 xdata=0 code=18
"HELLC" - 0 Error(s), 0 Warning(s).
<
Simulation L4 C:10

[ File | Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NSE@| % B9 0¢|e=|mrnn 1= | o
HEO BT n| e R R R R
Registers 2 Ed Disassembly 18
Register Value 2: void main() ~
T Foge 3: ¢
4: ACC=0x05;
0 a0 [=c:ox0r00 7408 MOV A.#0x05 ¥
il [ ™ i ; TS 5
73 <00 -
3 000 || protc | v x
o 000 1 #include<regs.
B Bl 2 void main()
3 00 W
2 et 4 [pcc=0x05;
By 5)
a <00
b <00
sp_max 007
PC S C:x0E
auwarl 00
dptr <0001
states 389
sec 0.0001
pew 000
[E project | = Registers |_ < >
Command 2 B UART#1 L0~ |
Running with Code Size Limit: 2K A A
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO"
> < >
ASM ASSIGN sable le i1l BreakList BreakSet BreakAccess I @Cal Stack + Locals EUART#1 [ Memory 1
Simulation 1: 0,00014145 sec Lac CAP NUM SCRL OVR RAW
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMsdd| s @9 o

HEe| wronl e Bl ‘
RegisterT o sassembly B
Regist Start code execution 2: woid main() ~
. 3: 4
= s -
Re.?m o0 || 4: ACC=0x05:
[ nwnaon 7405 MOV Z.#0%n5 ¥
“r 000 |[¢ 3
2 00
3 000 || prgtc | - X
o 1 finclude<reg5l.h>
___5 2 void main()
" 3¢
4 pcc=0x05;
5}
[E] project | = Registers |— < >
Command a2 B uarT#1 o x |
Running with Code 5ize Limit: 2K ~ A
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO"
>
ASM ASSIGN BreakDisable BreakBnable Break¥ill Breaklist BreakSet Breakhccess | Fcall Stack = Locals ERUART#1 | [ Memory 1 |
Simulation £1: 000014145 sec L4 i1 CAP NUM| SCRL OVR RAW.

Run the program

File Edit View Project Flash | Debug | Peripherals Tools SVCS Window Help
NSEHS| & L@ \[@] start/stop Debug Session Ctri=F5 I, | &

@ B 00| R Resetcru i RE S
Registers RUR £5 L0~ |
L Stop z‘)ﬁ#oxov .
= .
step F11 Eoz0c) "
El Step Over F10 <
2 Step Out Ctrl+F11
3 - v x
i Run to Cursor Line ctri=F10
5 Show Next Statement
L]
7 Breakpoints... Ctrl+B.
B Sys @ Insert/Remove Breakpoint F9
a | Enable/Disable Breakpoint Ctri+F9
b 000 2
(9 Disable All Breakpoints
sp_max 07 & il All Breakpoints Ctrl=Shift=F9
PCs C:0x0¢
awarl <00 0S Support »
dptr <000(
»
i 70787 Execution Profiling
sec 25740
Memory Map...
pow 00 v iap
Inline Assembly...
Function Editor (Open Ini File)...
—_— | Debug Settings...
[E Project | = Registers |_ <R Bl >
Command 2 B UART#1 L0~ |
Running with Code Size Limit: 2K ~
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO"
5 < >
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess | @ call Stack = Locals EGUART#1 | B Memory 1
Step one line Simulation +1: 25.74084509 sec L1 C:1 CAP NUM SCRL OVR RAW.

Select step from debug or press F11
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kA

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help

NS A@| s am|9 o KS | Mae@ e oo &|[E-] A

HEe B o vl s |[amE EECEE L

Registers # E Disassembly
Erom c:ox080E B RET
o em focemr % :
rl [ P
2 00 S
3 o00 || - [H prote | v x
e <00 1 #include<reg5l.h>
s <00 2 void main()
5 o0 3
i 00 4 ACC-0x05;
B Sy =
)
b [
= a7
sp_max a7
PC & C:0x0E
e 00
B ptr 20001
states 70787
sec 25740
B psw o0
[l project | = Registers ,7 < >
a

Command o B uarTe1 n
Running with Code Size Limit: 2K 1
Load "C:\\EKeil_ vwS\\CS1\\Examples\\HELLO\\HELLO"

>

ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakBccess | &acall Stack + Locals B UART#1 | Bl Memory 1 |
Output:
-
hA x
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NBE@[ 4 Gm[9C e ERRREEELS Sae@e oo al@d ]
EBe| vroo s |[DesEaa- 0 a e a- 8- -
Registers 2 Ed Disassembly L3 |
Register Value S &
= :0xX080E 22 RET
= Regs
i 00 C:0x080F 00 NOP "
a 500 (c:nxnmn 00 NOP -
2 00 =
3 000 | prot.c v x
: m 1 #include<reg51.h>
2 void main
s 000 3 &
L MO0 4 ACC=0x05;
B Sys sk
’
b 00
s 007
_max 007
PC S C:x0E
auwxrl 00
- dptr <0001
states 70787
sec 25.740
B psw 00
Elrorea | Ereaites || < >
Command = UART #1 n
Running with Code Size Limit: 2K ’
Load "C:\\Keil_vS\\C51\\Examples\\HELLO\\HELLO"
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess @ call Stack - Locals EFUART#1 | E Memory 1

The value of accumulator is 05

Observation:-
From the above output it is analyzed that the value 05 is stored in accumulator.

Conclusion:-
The experiment to store any data in accumulator using keil u vision successfully.
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Experiment-4

Aim of the experiment:- Write a C Program to send values 00-ff to Port 1.

Software required: - Keil u vision 5

Theory: - This experiment aims to send value 00-ff using the software keil u vision
5.1In this program, the data 00-ff is to be sent to Portl. Firstly the header files
reg51.H is declared for the intended 8051. Then the main function starts. In the
main function an unsigned character is initialized followed by a for loop where 0-
255(00-ff) is assigned to Portl.

Program:-
#include<reg51.h>
void main()

{

unsigned char z;
for(z=0; z<=255; z++)
P1=z;

h

Procedure: - The procedure for the program of storing a data in accumulator is
as follows.

N > > L
File pew Program(code) _ Save  Add existing files to source group 1
Build  Start Debug Run  Peripherals Portl  Debug the process
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Output:-

B C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision - g
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NBE@| & 2B|9 | |m L R == ® Vas|@l e oo el@]
FEO|soo v || OResa- a3 8- 8-
Registers 2 B Disassembly T g
Register Vae | BiC:0x0804  OF INC R7 ~
- Regs IC:0x0805 EF MOV A,R7
o oco | [Ciox0s06 D3 SETB c
IC.: OxORO7T Q4FF SRR A.#0xFF I,
il o0 | [ : . 5
2 00
3 00 [ protc  [3] prazc B
i 000 1 #include<reg5l.h>
B ko 2 void main()
6 00 N
i SR 089 4 unsigned char z; :
2 ) 6Pl=z; e ——
. A 73 m 7 Bis 0
» 07 P1:[BET . MW T WV
sp_max 007
FCS ciote Pins: [WE7 ORI T WV
auwal 00
B dptr 0000
states 44217
sec 16.07¢
B psw Oxcl

[iE] project | = Registers < z
Command 2 B UART#1 =8

Running with Code Size Limit: 2K
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO"

>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess .;J_‘|(3M Stack + Locals 3UART¢| E Memory 1
Simulation t1:17.40447164 sec L6 C1 CAP.NUM SCRL OVR! R/W

Observation:-

From the above output it is observed that the data 00-ff is sent to Port1.

Conclusion:-

The experiment to send values 00-ff to Port 1 using keil u vision successfully
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Experiment-5

Aim of experiment:- Write a C Program to send hex values for ASCII
characters 0,1, 2,3,4,5,6,7,8,9,a,b,c,d, e, ftoport 1

Software required:- Keil u vision 5

Theory :- This experiment aims to send hex values for ASCII characters 0, 1, 2,
3,4,5,6,7,8,9,a,b,c,d,e, ftoport 1 using the software keil u vision 5. Firstly
the header files reg51.H is declared for the intended 8051. Then the main function
starts. In the main function an unsigned character array is initialized
with”0123456789abcdef” and then unsigned character variable is initialized
followed by a for loop. The loop runs for 16 time where each time one character
from array is sent to Portl.

Program:-
#include<reg51.h>
void main()
{
unsigned char a[] = "0123456789abcdef";
unsigned char z;
for(z=0; z<=16; z++)
Pl=a[z];
}

Procedure:- The procedure for the program of storing a data in accumulator is as
follows.

>

e > - .
File pew Program(code) Save  Add existing files to source group 1

BU$ Start Debug  Run peripherals = Portl ~ Insert Break Point at

P1 Debug the process
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Output:-
1. For input ‘0’ 2. For input ‘a’

%] C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision - a
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1S HS| L @B | XY U= Iz | Vae|@ e o o @@ &
glEe neo o e |[Dhe=EEa- 0 z-0-0- 8- -
Registers 2 E Disassembly s @
R Valoe 7: Pl=mynum([z]; ~
5 R;s :0x090B 7408 MoV , $0x08
:0x090D  2F ADD A,R7
: v
- 008 | [ ox030% ¥R MOV RO.2 N
2
3 - x
ré
: :
= 3
& 7 001 | 4 [ unsigned char mynum[)= "0123456789abcder";
b | S | unsigned char z;
6 | for(z=0;z<=16;z++) -
I 7 | Pl=mynum(z]: Parallel Port 1 e
» 018 5 )
sp_max xla 9 Pot 1 e o
PC : &g‘oﬁ PL[030 T RRMITTT
2w
# - dptr 0x092: Pins: [030 PRI T T T
etates 608
sec 0,000z
.

oject | 5 Registers | Z
Command 2 B Memory 1
Running with Code Size Limit: 2K

Load "C:\\Keil_v5\\C51\\Examples\\HELLO\\HELLO" Address: [V:0
RS \ABCOTORORTS\? V:0x0000: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
LA “P1 V:0x0018: 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

> 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
ASM ASSIGN BreakDisable BreakEnable BreakKill BreaklList BreakSet Breakiccess | G2 Call Stack « Locals | () Memory 1

Simulation 11: 0.00022109 sec L7e CAP. NUM SCRL OVR R/W

3
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

IR RS | I Uz | VIR e o &l@-] &
& Eo| aeou | [Od= -M-0- 8- %
Registers o I Disassembly [N~ ]
Register Volue 7: Pl=mynum(z]: ~
= R C:0x0908 7408 MOV A, #0x08
0 12 10x090D 2F ADD A,R7
o : NxNQOF FR MOV RO.A S
n O« >
2 000
a 00 abcdtoports.c v x
: :% 2 #include<regsl.n>
5 001 ; x:om main(void)
L 3 [unsigned char mynum()= "0123456729abcaet" ;
o s | unsigned cnar z:
s 7 | Premynum(z] ; Parallel Port 1
C3 18 a3}
sp_max x1a ° Port 1 - = =
PC § COx08 P1:[61 ORI TTT ™
2wl 000
& dptr 0092 Pine: |61 RRT T T T W
states
sec 0.000z
&

=) Project | B3 Registers

Command 2 B Memory 1
Running with Code Size Limit: 2K

Load "C:\\Keil_ v5\\C51\\Examples\\HELLO\\HELLO" Address: [0
BS \ABCDTOPORTS\7 V:0x0000: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
LA Pl V:0x%0018: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

V:0x0030: 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
V:0x0048: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

> V:0x0060: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ¥
ASM ASSIGN BreakDisable BreakEnable 11 BreakList I G Call Stack « Locals | (X Memory 1
Simulation 11: 0.00025018 sec L7t CAP NUM SCRL OVR RAW

Observation:- From the above output it is observed that the data 0, 1, 2, 3, 4, 5,
6,7,8,9ab,c,d, e, fissentto Portl.

Conclusion:- The experiment to send values 00-ff to Port 1 using keil u vision
successfully.
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Experiment-6
Aim of experiment:- Write a C program to toggle all the bits of P1 continuously.

Software required:- Keil u vision

Theory:- This experiment aims to toggle all the bits of Port1 continuously
using the software Kkeil u vision 5. Firstly the header files reg51.H is declared for
the intended 8051. Then the main function starts. In the main function an infinite
for loop starts where each time 0x55 followed by OXAA is sent to Portl and the
loop goes on.

Program:-

#include <reg51.h>
void main()

{

for (;;)

{
p1=0x55;
p1=0xAA;
ks

b

Procedure:- The procedure for the program of storing a data in accumulator is as
follows.

: 2 > > o >
File new Program(code) Save Add existing files to source group 1  Build

> > > > >
Start Debug  Run  Peripherals Portl  Debug (step) Debug the process
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Output:-

% x

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NSH@| 4 B9 [ mrnn|FEesg e MR @ e oo al[@-] s
glEo aeon »||DEe=a-0-]0 8- o m-] -
o 2 O Disassemty g
[Regater [ Vake | 7: Pl=Oxaa; ~
e 10X080F 7S90RA MOV F1(0X90) , $0XAA
" 00 e neans  mora smm mesmicenenn v
A 00 i FERRNG &
-] 000
3 000 [2] startup.AsT - x
- e 1 tinclude<
- b ; \(rcud main
7 000
s for( : )
| Sys A
a 000
6 P1=0x55
b g 7 P1=0xaa Parallel Port 1 el
g et o Pl
- 9
oir 00001 ! P [BAR TR T T
PCs C0x0¢
amen el Pins: [BAA [ o T T
sec 0.0001
# pow 0x00
“Errojet | EiRegisters [ | € z
Command o H UART#1 L < |
Running with Code Size Limit: 2K
Load "F:\\ece lab\\ece expts\\exptl”
>
ASM ASSIGN BreakDisable BreakEnable Break®ill Breaklist BreakSet Breakhccess G Call Stack + Locals  EgUART#1 | [ Memory 1
Simulation £1: 0.00019950 sec 18 C:1 CAP NUM SCRL OVR R/W

~ 1 05

File Eoit View Project Flash Debug Peripherals Tools SVCS Window Help
M@ B9 | P RR R EEE GO EET A
RO weoo »|[[Daeslda- 02 8- 0 8- %-

Disassembly -

e 05 al@-] %

Registers 2 [ [Disas o a@
Register Value 7: Pl=Oxaa; =
=R 10X080F  7SY90RR MOV P1(0%90) , $0XAR
[ 00 a: )
o e ~:nxnm1z Ao e mainiCz0RAM v
>
2 00 .
3 000 & s‘mwp.wm v x
4 00 1 #include<reg5i.n>
s P 2 void main()
3¢
& SF" 00 4for( 7 i)
) 0 M
2 6 P1=0x55;
b b 7 P1=Oxaas Parallel Port 1 il
o o A R
o 000! = PL[ESS TR T
PC $ COE|
states 97 | Pins: |55 [T W W W
sec 10.0001|
- pew 000
T Project | 2 Registers I— < 3
Command o B UsRT#1 i@

Running with Code Size Limit: 2K
Load "F:\\ece lab\\ece expta\\expti"”

>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess @y callStack + Locats  EJUART#1 | [ Memary 1
Simulation 1: 0.00019850 sec L7 C1 CAP. NUM SCRL O

Observation:- From the above output it is observed that all the bits of P1 are
toggling continuously.

Conclusion:- The experiment to toggle all the bits of P1 continuously using keil
u vision successfully
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Experiment-7

Aim of experiment:- Write a C program to toggle bit DO of port 1 50,000 times.
Software required:- keil u vision

Theory:- This experiment aims to toggle bit DO of Portl 50,000 times using the
software keil u vision 5. Firstly the header files reg51.H is declared for the
intended 8051. The shit keyword is a widely used 8051 C data type designed
specifically to access single bits of SFR registers. Here we use shit toaccess the
individual bits of the Portl. Then the main function starts. In the main function a
for loop runs 50000 times where each time DO of Portl is made 0 and then 1.

Program:-

#include <reg51.h>
sbit MYBIT=P1"0;
void main(void)

{

unsigned int z;

for (z=0;z<=50000;z++)
{

MYBIT=0;
MYBIT=1;

}

}

Procedure:- The procedure for the program of storing a data in accumulator is as
follows.

e A - - L 2>
File new Program(code) Save Add existing files to source group 1  Build

> > > > >
Start Debug  Run  Peripherals  Portl  Debug (step) Debug the process
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Output:-

C:A\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
s = =y = 7 -
T IEETY 1 | | omom o e Vae (@l e o & @|[@F] &
FEo|oeo o |OsEa- 05 .- o- 8- -
Registers 2 El Disassembly o B3
for (1=0;1<=50000;1++) ~
Register
5 Rogs F582 MOV DPL (0x82) ,A
o Fs83 MoV DPH (0x83) , A
AFR2 MOV R7.DPT.IOxAR2) i
“ ~
2
3 v x
[od nclude<r
5 000 2 sbit mydata = P1°0;
% 000 3 void main()
L odi EA=N
S s 5 | unsigned int i:
. 6 | P1=0x00;
b 000 7 for (i=0:1<=50000;14+) Parallel Port 1
0 007 & " -~
sp_max 007 3 ot 1
! 9 mydata = 0: 7 s 0
oo o 10 mydata = 1; P[00 T TTT
2w
11 ) [o00
- dptr 0<000! 355 L ; Pins Mrrrrrr
states 39
sec 00001
# paw 000
[El project | B Registers z
Command 2 B uart=1 L |
Running with Code Size Limit: 2K
Load "C:\\Keil vS\\C51\\Examples\\HELLO\\HELLO"
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess @ Call Stack - Locals  EUART#1 | [ Memory 1

Simulation t1: 0.00014218 sec L7 C CAP NUM SCRL OVR R/W
%) C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - puVision - a8
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
\FHP| ¥ @ | |memn :| = Jae|@ e oo a|@-]
B oo » [ 0-]5 - o- - -
Registers 2@ L |
oo NOP ~
oo NOP
00 NoP
nn NOP W
>
v X
#include<r >
sbit mydata = P1°0;
void main()
=0
unsigned int i:
Pot 1
7 Bits 0
PLpOT T T T ™
Pos: [601 rTTTTTT
=l project | B35 Registers >
Command o B varr= L~ |
Running with Code Size Limit: 2K
Load "C:\\Keil v5\\C51\\Examples\\HELLO\\HELLO"
#w* error 65: access violation at C:0x51C3 : no 'execute/read' permission
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakiAccess Call Stack « Local :—“:UARTOI [ memory 1
Start code execution £1: 0.70926073 sec L6 C1 CAP NUM SCRL OVR RW

Observation:- From the above output it is observed that the bit DO of the Portl

(P1.0) is toggled 50,000 times.

Conclusion:- The experiment to toggle bit DO of port 1 50,000 times using keil u
vision successfully
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Experiment-8

Aim of experiment:- Write a C program to generate a square wave for 1ms delay.

Software required:- keil u vision

Theory:- This experiment aims to generate a square wave for 1ms delay using
the software keil u vision 5. There are two ways to create a time delay in 8051 C: 1.
Using a simple for loop 2. Using the 8051 timers.

Program:-
#include<reg51.h>
void delay( void );
void main()
{
for(;;)
{
P1=0x00;
delay();
P1=0xFF;
delay();
¥
}
void delay(void)
{
TMOD=0x01,;
TLO=0X18;
THO=0XFC;
TRO=1,
while(TF0==0);
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TRO=0;
TF0=0;
}

Procedure:- The procedure for the program of storing a data in accumulator is as
follows.
S

File 9neW Pro ram(%)de) Save  Add exigting gles to source group 1
Build = Start Debug © Run =~ Analysis Window = Setup = New = Write P1

Close  Run  Debug the process

Output:-

3 Di\cutmicutm.uvproj - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

TS H@| s B9 e | B R E|EE G| @ ac Ha# @ » &)
§| Qoo v+ DEEE:R-O-3-E)3- @ x-
Register: U.lgAm.e 2@

| .|| MnTime MaxTme Gid | Zoom Mn/Max | Update Screen| Transtion | Jumpto  |[~ Signal info [~ Ampitude
- nesms 40627265 [ Tms |[In JOWJ[ AT [Auto] [Undo] [ Stop |[Clear [Prev][Next]| [Code ][Trace] | I~ Show Cycles [~ Cursor
rﬂ % 1 ! . ! .
) Cb(OO ] f ' '
2] 000
3 000
“ 000 P
-] 000
® 000
7 000
R 0 ! ] : ! i
a 00 2060626 s 0617265 062826
= L ‘ o 3
3 09 Borosy il
R 209 Disassembly Logic Analyzer
dotr 00000 f
PCS C:0x0808 e RSTARTUPASE @i v {
states 51811334 S for(::)
sec 25.90566700 6
psw 00 7 P1=0x00
8 delay():
9 P1=0xFF;
10 delay():
11 §
12 )
13 void delay(void)
14 {
15 =
16
17
18
19 while (TFO==0) ;
20 TRO=0;
21 TFO=
22 }

Simulation t1: 40.65065150 sec L6 C3 CAP NUM SCRL OVR R/W

5:50 PM
11/30/2014

a3 w

| Logic Analyzer o

Min Time Max Time  Grd Zoom | Min/Max ‘Updd Screen| Transtion | Jumpto ‘l_ Signal Info [~ Ampitude
1537255 [48.729%s [ Tms [h][o.:][m[Mo]-\[sm I[aear][PmuNm| [Coda|[Tmee] r ShowCydesl_C\nor )

255

P1

43.708%6's 48719955 4873093
A
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Observation:-

From the above output it is observed that the square wave is generated in the
analysis window.

Conclusion:-

The experiment to to generate a square wave for 1ms delay using keil u vision is
done successfully
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Experiment-9

Aim of experiment :- Write a C program to send the data serially.

Software required:- keil u vision

Theory:- This experiment aims to send the data serially using the software keil u

vision 5.

Program:-
#include<reg51.h>
void main()
{
TMOD=0X20;
TH1=0XFA;
SCON=0X50;
TR1=1;
while(1)
{
SBUF='A';
while(T1==0)
TI1=0;

Procedure:-
Build _ Start Debug Run
output  Debug the process

Program(code) . Save

Add existing files to source group 1

View  Serial Window UART#1 Check the
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4 D\cutmicutm.uvproj - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Neda| s a9
®lZolooo o+ | OES

[ ]

IE Iz | @8 acc

X EERY

Dae@e

Registers 2 (@ Disassembly a @
Register Vaioe 13: B -
T Regs C:0x0813  80F6 SMP c:0808 @
& i 133: MoV RO, $IDATALEN - 1
o 06 c:ox0815  787F MoV RO, $0x7F
2 B0 134: CLR a
a3 500 c:ox0817  E4 CLR a
i 500 135: IDATALOOP: MOV @RO, A
5 i c:oxo818  Fe MoV @RO,A
s e 136: DJNZ RO, IDATALOOP
e &5t c:0x0819  DEED DaNz RO, IDATALOOP (C:0818)
By 185: MOV SP, $2STACK-1
" 00 186:
i 500 | 187: ; This code is required if you use L51_BANK.AS1 with Banking Mode 4
PR || 5S¢ <P Code Benking =
_max 07 1« [ »
i‘(’:"s g(oooo STARTUP.ASL c v x|
states 289 1 finclude<reg
sec 0.00019450 2 void main()
- psw 0x00 3¢
P> 4 TMOD =0x20;
S  TH1=0xFA;
6 SCON= 0x50;
7 TR1=1;
8 while(1)
39

A AR A AR A AR A AR A A A A A AR A A A A AR A A A A A AR A A A A AR A A A A A AR A A A A AR A A A A A AR A A A A AR A A A A A AR A A A A A ARANA A A A A AAAAA A AR A AAAANAAARAAAAAAAAAAAAAARAAAARAR o
ARAAAAAAARAAAAAAAAARAR AR AAAAAAARAAAAAAAAAAAAAAAAAARAAAAAAAAA A A AAAAAAAR AR AAAAAAA AR AAAAAAA R A A AAAAAAA A A AAAAAAA AR AAAAAAA A AAAAAAAA AR AAAAAAAAAAAAAALANAAAAAAARAARARAR
AR AAAAN AR AR AAAA AN A A AAA AN A A A A AAAAA AR A A AAALAAAAALA A AR AN A A AR AAA LA A A A A AR AN A A A A A A AR A A A A AAAA AN A A A AR AAAA A A AR AAAAD AR AAAANNAAAAAAAAA AR A AAAALAAAAAAAAALDD

Simulation 11: 932489550 sec L4 C1

»
Desktop

»
Links

Observation:-

From the above output it is observed that the data is sent serially .
Conclusion:-

The experiment to to generate a square wave for 1ms delay using keil u vision is
done successfully
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Experiment-10

Aim of experiment:- Write a C program to receive the data serially

Software required:- keil u vision

Theory:- This experiment aims to receive the data serially using the software keil
u vision 5.

Program:-
#include<reg51.h>
void main()

{

unsigned char mydata;
TMOD=0x20;
TH1=0xFA;
SCON=0X50;
TR1=1;

while(1)

{

while(RI==0);
mydata=SBUF;
P1=mydata;

RI=0;

¥

b

> S > >
Procedure:- File new Program(code)  Save Add existing files to_source
group 1 guild Start Debug  Run  View  Serial Window UART#1 Check

the output  Debug the process
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MNSH@| » @9 o]« | @ o mn|EEEklBac Ha#@ - o)1
EEelooo o IEREeA- O-E)E-2- 8- k-
Registers 2 Disassembly 1B
Register Value Sk =
T Regs 4: unsigned char mydata; @
& i 5: TMOD=0x20;
o 06 :0x0800 758920 MOV TMOD (0x89) , $0x20
2 B0 6: TH1=OxFA;
a 500 :0x0803  758DFA MOV TH1 (0x8D) , $0xFA
" 00 7: SCON=0X50; Parallel Port 1
= i :0%0806 752850 MOV SCON (0x98) , $0x50
s e 8: TR1=1;
:0x0809  D28E SETB TR1(0x88.6)
Bsps o: wnile(1)
a 00 o
3 500 11: while (RI==0);
® 007 :0x0808B  3098FD  JNB RI (0x98.0) ,C: 0808 -
_max 07 <[ »
dptr <0000 7 ) =
i) Cadae 4 STARTUPASL v
states 100569401 1 #include<reg5i.h>
sec 50.28470050 2 void main()
B psw 00 31
4 unsigned char mydata;
S ATMOD=0x20;
6 TH1=0xFA;
7 SCON=0X50;
8 TR1=1;
9 while (1)
< »
123977412300 sec L4 C:22 CAP. NUM SCRL OVR RAW.

Simulation

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MNEd@| s @]9 c|e |nnnmn = Uiz | @ acc BT

ool

EEelooo oy IEBEeA O-F)E-2- @ k-
Registers 2 Disassembly 2
Register Value 3: ¢ %
= 4: unsigned char mydata; £
o i 5: TMOD=0x20;
= o :0x0800 758920 MOV THOD (0x29) , $0x20
6: TH1=OxFA:
2] 000
= R :0x0803  756DFA MOV TH1 (0x8D) , $0xFA
o o 7: SCON=0XS50; Parallel Port 1
% i :oxog?aml_z?saso MoV SCON (0x98) , $0x50
6 000 s
:0x0809  D28E SETB TR1(0x22.6)
G5 9: while(1)
: o 10: ¢
5 i 11: while (RI==0);
- i :0x0808  3098FD  JNB RI(0x98.0),C:0808 =
_max. 007 I
dptr 00000 7
STARTUP.ASL v x
PCs C:0:0808 2 e
states 100569401 1 #include<reg5l
sec 50.28470050 2 void main()
B psw 000 3¢
4 unsigned char mydata;
5 ATMOD=0x20;
7 SCON=0X50;
8 TR1=
9while (1)
B 0
Simulation 11:32068708350 sec L4 C:22 CAP. NUM SCRL| OVR RAW.

FOR 9 INPUT
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Observation:-

From the above output it is observed that the data as input 8 (in ASCII as 38) and
input 9 (in ASCII as 39) is received serially

Conclusion:-

The experiment to receive the data serially using Keil u vision is done successfully
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Experiment-11

Aim of the experiment:- Write a C program to convert packed BCD 0x29 to
ASCII and Display the bytes on Pland P2.

Software required:- keil u vision

Theory:- This experiment aims to convert packed BCD 0x29 to ASCII. To
covert packed BCD to ASCII, it must be converted to unpacked BCD is tagged
with 00110000(30H).

Packed BCD |Unpacked BCD ASCII

0x29 0x02,0x09 0x32,0x39

00101001 00000010, 00001001 00110010,00111001
Program:-

#include <reg51.h>
void main(void)

{

unsigned char x,y,z;
unsigned char mybyte=0x29;
x=mybyte&0x0F;
P1=x|0x30;
y=mybyte&0xFO0;
y=y>>4;
P2=y|0x30;

}

e > > o
Procedure:- File_ new = Program(code) _ Save Add existing files to source
group 1 Build Start Debug Run Peripherals  Portl Peripherals
Port2  Stop debug the process

63



Output:-

V) C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision - a

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=N, B9 o | ® | IE Iz & vae| @ lox JIEEES
Bl weo o | [0BBEa- 0 -E- @R
Registers 2 E3 Disassembly P <]
Regser Valoe 6: x=mybytesOxOF; ~
= Regs IC:0x0802 EF MoV A,R7
0 00 C:Oxof(‘)ED’_x?::i‘n. ANL A, #0x0F o
il o0 || . : 3
2 000
3 00 program12.c v X
i 000 1 #include <reg5l.h>
i 000 2 void main(void)
6 000 3¢
7 (23 4 unsigned char x,v,z;
Sﬁm 5 unsigned char mybyte=0x29;
; Parallel Port 2
b 00
=
s
poac ] [ T P2[032 (TN T
10 P2=y|0x30; PL|B3S [TV TV
auat 00 - il L HPML LY Pins: 032 T RRT TR
- dotr 000 ol Prs: 039 [T RV T W
states 402
sec 0.0001
ER s 001 ]
[E] Project | = Registers < =
Command o E UART#1 L |
Running with Code Size Limit: 2K
Load "C:\\Kei1__v5\\CS1\\Exaxr_ples\\HELLO\\HELLO"
** error 65: access violation at C:0x0029 : no 'execute/read' permission
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess u.ﬁ Call Stack + Locals SUART'I E Memory 1
t1: 0.00014618 sec L1C19 CAP NUM SCRL OVR R/W

Observation:-

From the above output it is observed that packed BCD 0x29 is converted to ASCII
and Port2 displays 0x32 (00110010) and Portl displays 0x39 (00111001) .

Conclusion:-

The experiment to convert packed BCD 0x29 to ASCII using keil u vision

successfully.
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Experiment-12

Aim of the experiment:- Write a C program to convert the hex to decimal and
display the digits on PO, P1, and P2.

Software required:- keil u vision

Theory:- One of the most widely used conversions is the binary to decimal
coversion.in devices such as ADC(Analog to Digital Conversion) chips, the data is
provided to the microcontroller in binary. In order to display binary data we need
to convert it to decimal and then to ASCII. Since the hexadecimal format is a
convenient way of representing binary data we refer to the binary data as hex. This
experiment aims to to convert the hex to decimal using the software keil u vision
5. Firstly the header files reg51.H is declared for the intended 8051. Then the main
function starts. One way to do this is to divide it by 10 and keep the remainder.

Program:-

#include <reg51.h>
void main(void)

{

unsigned char x,binbyte,d1,d2,d3;
binbyte=0xFD;
x=binbyte/10;
d1=binbyte%10;
d2=x%10;
d3=x/10;

PO=d1;

P1=d2;

P2=d3;

}

> S > >

Proceduyre:- File new ~ Program(code)  Save Add existing files to sourgz
groupl Build Start Debug Run  Peripherals Port0  Peripherals  Portl
Peripherals ~ Port2  Debug the process
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Output:-

K C:\Keil_v5\C51\Examples\HELLO\Hello.uvproj - pVision - a
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
S Hd R | y VR e|[@ & &|[@] &
glaoelveo o+ ||[ReEa- 05 8- 2-8-%-
Registers 2 Ed Disassembly LS <]
Regiter Value 7: di=binbyte$l0; A
S Regs c 0x0808 EF MoV A,R7
c 0x0809 75F00A MOV B (0xFO0) , #0x0A
rO moo )
{' Ox0RNC R4 nTvV AR
>
[#] program11.c %
1 $#include <reg51.h>
2 voia | main (void)
Me “H
'7 4 unsigned char x,binbyte,d1,d2,d3;
Parallel Port 1

" Port 1
7 dl=binbytesl 7 Bts 0
- 8 d2=x%10; P1B0S | [TTT T v heistoie

pmax 7 - e ! ~Port 2-
s cou e Parallel Port 0 | Pos: o FTTTTRT T i
A 11 p1=d2; Port 0
i 12 P2=d3; 7 Bs 0 pis: [502 T T T
states o | 155 PU:[B03 [TTTT T ™M
wl Pis: [603 TV
“Errojea =.Reg|stzrs 5

Command 2 B UART#1 £~ |
Running with Code Size Limit: 2K

Load "C:\\Keil _v5\\C51\\Examples\\HELLO\\HELLO"

** error 65: access violation at C:0x0319 : no 'execute/read' permission

>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess u;-‘_'] Call Stack + Locals §UART*| E Memor

Simulation 11: 0.00015636 sec L1c1o CAP NUM SCRL OVR R/W

Observation:-

From the above output it is observed that the binary data 00-ff H is converted to
decimal which will give us 000-255. In this program binary data 11111101 or FD
H is converted to decimal 253 and the output is checked at Port0, Portl and Port2.

Conclusion:-

The experiment to convert the hex to decimal and displaying the digits on PO, P1,
and P2 using keil u vision successfully.
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