Microprocessors and

Microcontrollers
(EE-231)

Lab-1



Main Objectives

ntroduction to 8051 Microcontroller
Development Boards.

ntroduction to KEIL p vision 4

Project Development in KEIL, and its hardware
simulation on Boards




Easy 8051 Development Board
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Easy 8051 Development Board

« Easy8051 v6 development system supports a wide
range of Atmel 8051 microcontrollers.

* \ery fast, on-board USB 2.0 programmer




Board Devices

On-

e RS-232 Serial Port

o LEDs for each port

o LCD Display



On-Board Devices

e Push Buttons

o Seven Segment Display

 A/D Converter




Microcontroller

40-pin IC AT8958253 Comes with the board
It has ;
Flash (Kbytes): 12 Kbytes
EEPROM (Bytes): 2048

Max. Operating Frequency: 24
Max I/0 Pins:32

SPI:1

UART:1

SRAM (Kbytes): 0.25

Timers: 3




KEIL U Vision

Before running the KEIL right click on its Icon and go to its
properties.

Go to Compatibility Tab.

Then in ‘Privilege Level’ section check the box stating ‘Run
this program as an administrator’

" Run in 640 x 480 screen resolution
| Disable visual themes
| Disable desktop composition
| Disable display scaling on high DPI settings

Privilege Level

V| Run this program as an administrator

/ %) Change settings for all users |

oK) [consl ) oo




Creating New Project

Go to ‘Project’ then select ‘Create new Project’.
Now, create your project in a folder of your choice.

4 Create New Project @
v[ <« Microprocessors and Micro... » Lab Experiments v |+ ‘ ' Search Lab Experiments je ‘
\ ) P P b 4
Organize v New folder = (7]
- RecentPlaces + Name : Date modified Type

Babar Documen
No items match your search.
3 Libraries
<] Documents
@' Music

m

b=/ Pictures

a Videos

1% Computer
ca Local Disk (C:)
2, Local Disk (D:)

- ‘ m »
File name: Lab-1| -
Save as type: [ Project Files (*.uvproj) v ]

“ Hide Folders [ Save ] [ Cancel J




Creating New Project

Then choose your IC from the list by expanding the name of the IC
manufacturer, which in our case is Atmel.

Then pick the IC that you are going to use from the list of that
manufacturer. We will pick AT8958253

Select Device for Target ‘Target1'...

cPU |

Vendor:  Atmel
Device: AT8358253 ™ Use Extended Linker (LX51) instead of BL51

Toolset: C51 I&

Data base Description:

£3 AT89LV52 - 8051 based Full Static CMOS controller with Three-Level Program
£ AT8ILV5SS Memory Lock, 32 1/0 lines, 3 Timers/Counters, 9 Intemmupts Sources,
£ AT8952051 SPI|, Watchdog Tlmer 2 DPTRs, 12K Aash Memory, 2k EEPROM,
€1 AT8954051 256 Bytes On-chip RAM

£ AT89S4D12
€3 AT89551
£1 AT89552
€3 AT89553
£ AT8958252
a
£ AT&C5122
£3 T80C31
£3 T80C31X2 =

e ———

£ m »

0K I Cancel Help




Creating New Project

Choose ‘No’ for a startup code option.

Then Click ‘File’ and click ‘new’. A window with the name
textl will appear. Go to ‘File’ again and Click ‘Save’ to save
this file to the project folder created in the 15t first. Use the
.C extension. [e.g. experiment.c]

Then in project window, expand ‘target1’ and right-click on
‘Source Group 1’ and choose the file which was saved In
last step.

Now the file is added to your project and you can write
your code in this file.




Writing Code

LOAD

Target 1 AW B

f /" |%] Experiment.c |

=-#3 Target1
=-£3 Source Group 1
.| %] Experiment.c

01 #include <reg51.h>
02

03 void main (void)
04 {

05 while (1)

06 {

07 P1=0x55;

08 P3=0xAl;

03 }

10 }

11 |




Compiling & Building Hex File

« Select ‘Project’ and Choose ‘options for target 1’.
« Select the Tab ‘Output’.
o Check ‘Create Hex File’

Options for Target ‘Target 1' [E3m]

Device | Target Output | Listing | User | C51 | A51 | BL51 Locate | BL51 Misc | Debug | Ltilties |

Select Folder for Objects... [ Name of Executable: |Lab‘1

(% Create Executable: \Lab-1

[v Debug Information [¥ Browse Information
[V Create HEXFie HEX Fomat: |HEX-80 |
" Create Library: .\Lab-1.LIB I~ Create Batch File




Compiling & Building Hex File

« Select ‘Project’ and Choose ‘Rebuild all target Files’.
Or
 Click on the toolbar click on button

: & &) # | Target 1

¥ Rebuild 4

s Targ
B-4a Targ Rebuild all target files
[E] r‘" ‘I e S S UUP -

¥ Experiment.c




Debug

Click ‘Debug’ and choose ‘Start/Stop Debug Session’ or use
the debug toolbar button @

Then in ‘Peripherals’ choose relevant ‘1/0- Ports’ in our
code those would be ‘P1 & P3’

Then select ‘Run’ button from the toolbar. Or Press F5

85 ES &6 U 9
LR = EL Run (F5) =
ister
29 Start code execution —
=/ Regt

Verify the code by viewing data on peripherals




Debug

 The datais correct i.e. 55 and AA. Now stop the debug
session by clicking on the same button.

Q

Parallel Port 1 )| [Paraliel Port 3 =)
Port 1 Port 3
— —
P15 [T Wl TV P3: [0AA T T W T
Pins: |05 [T W W Pins: [BAA BT T T ol

« Now prepare for Burning.




Burning

Run 8051 Flash Programmer.
_oad the Hex file from the project folder.

Press the Write button to burn the code In
Development board.




U a - 8UblFlash Frogrammer [ ve.lU ]
File Device Buffer Windows USB About History

Devia b
- LOCK Bits: [AT8558253 |
| 11.0592 -l "
Read Write
No internal memory lock feature.. Verify ’ Erase
~FUSE Bits ~CODE ~DATA (E)_'
¥ SPI Enabl Load Load

7 x2 Clock Reload E

V' User Row Program l

Save Save
|crystal oscillator =
CODE | DATA
Options
FLASH Size: 12K Type: AT8958253

EEPROM Size: 2048 Bytes  Device Status: Idle IM'S’ o ]




