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Microcontroller Laboratory 18EEL57

Microcontroller Laboratory
SEMESTER -V

Course objectives:
1. To explain writing assembly language programs for data transfer, arithmetic, Boolean and

Logical instructions.

2. To explain writing assembly language programs for code conversions.

3. To explain writing assembly language programs using subroutines for generation of delays,
Counters, configuration of SFRs for serial communication and timers.

4. To perform interfacing of stepper motor and dc motor for controlling the speed.

5. To explain generation of different waveforms using DAC interface.

Experiments
Note: For the experiments 1 to 6, 8051 assembly programming is to be used.

1. | Data transfer — Program for block data movement, sorting, exchanging, finding largest
element in an array.

2 | Arithmetic instructions: Addition, subtraction, multiplication and division. Square and
cube operations for 16 bit numbers.

Counters

Boolean and logical instructions (bit manipulation).

Conditional call and return instructions.

oo B~lw

Code conversion programs — BCD to ASCII, ASCII to BCD, ASCII to decimal, Decimal
to ASCII, Hexa decimal to and Decimal to Hexa.

7 | Programs to generate delay, Programs using serial port and on-chip timer/counters.

Note: Single chip solution for interfacing 8051 is to be with C Programs for the
following experiments.

8 | Stepper motor interface.

9 | DC motor interface for direction and speed control using PWM.

10 | Alphanumerical LCD panel interface.

11 | Generate different waveforms: Sine, Square, Triangular, Ramp using DAC interface.

12 | External ADC and Temperature control interface.

13 | Elevator interface.
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Course outcomes:

At the end of the course the student will be able to:

1. Write assembly language programs for data transfer, arithmetic, Boolean and logical
instructions.

2. Write ALP for code conversions.

3. Write ALP using subroutines for generation of delays, counters, configuration of SFRs for
serial communication and timers.

4. Perform interfacing of stepper motor and dc motor for controlling the speed.

5. Generate different waveforms using DAC interface.

6. Work with a small team to carryout experiments using microcontroller concepts and

prepare reports that present lab work.
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Introduction to Microcontroller 8051

The most universally employed set of microcontrollers come from the 8051 family. 8051
Microcontrollers persist to be an ideal choice for a huge group of hobbyists and experts. The
original 8051 microcontroller was initially invented by Intel. The two other members of this
8051 family are-

e 8052-This microcontroller has 3 timers & 256 bytes of RAM. Additionally it has all the
features of the traditional 8051 microcontroller. 8051 microcontroller is a subset of 8052
microcontroller.

e 8031 - This microcontroller is ROM less, other than that it has all the features of a
traditional 8051 microcontroller. For execution an external ROM of size 64K bytes can
be added to its chip.

8051 microcontroller brings into 2 different sorts of memory such as - NV- RAM,
UV - EPROM and Flash.

8051 is the basic microcontroller to learn embedded systems projects.

FEATURES OF 8051

8051 microcontroller is an eight bit microcontroller. It is available in 40 pin DIP package. It
has 4kb of ROM (on-chip programmable space) and 128 bytes of RAM space which is
inbuilt, if desired 64KB of external memory can be interfaced with the microcontroller.
There are four parallel 8 bits ports which are easily programmable as well as addressable.
An on- chip crystal oscillator is integrated in the microcontroller which has crystal
frequency of 12MHz. In the microcontroller there is a serial input/output port which has 2
pins. Two timers of 16 bits are also incorporated in it; these timers can be employed
as timer for internal functioning as well as counter for external functioning.

The microcontroller comprise of 5 interrupt sources namely- Serial Port Interrupt,
Timer Interrupt 1, External Interrupt O, Timer Interrupt O, External Interrupt 1.

The programming mode of this micro-controller includes GPRs (general purpose registers),
SFRs (special function registers) and SPRs (special purpose registers).

Dept. of E&E Engg. HIT-Nidasoshi. 3



Microcontroller Laboratory 18EEL57

INTERNAL ARCHITECHURE OF 8051 MICRO-CONTROLLER
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Fig. 1 Internal Architecture of 8051 Micro-Controller

1. ALU

All  arithmetic and logical functions are carried out by the ALU.
Addition, subtraction with carry, and multiplication come under arithmetic operations.
Logical AND, OR and exclusive OR (XOR) come under logical operations.

2. Program Counter (PC)

A program counter is a 16-bit register and it has no internal address. The basic function of
program counter is to fetch from memory the address of the next instruction to be executed.
The PC holds the address of the next instruction residing in memory and when a command is
encountered, it produces that instruction. This way the PC increments automatically, holding
the address of the next instruction.

3. Registers

Registers are usually known as data storage devices. 8051 microcontroller has 2 registers,
namely Register A and Register B. Register A serves as an accumulator while Register B
functions as a general purpose register. These registers are used to store the output of
mathematical and logical instructions. The operations of addition, subtraction, multiplication
and division are carried out by Register A. Register B is usually unused and comes into
picture only when multiplication and division functions are carried out by Register A.
Register A also involved in data transfers between the microcontroller and external memory.
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PIN DIAGRAM OF 8051 MICRO-CONTROLLER

P1O[]1 \*—/ 40 [ Ve
P1.1[]2 39 [] P0.0 (ADD)
P12[]3 38 [] P01 (AD1)
P13[]4 37 [ P0.2 (AD2)
P14[15 36 ] P0.3(AD3)
P15[]6 35 [] P04 (AD4)
Pi6[]7 34 [] P05 (AD5)
P1.7[18 33 [] P0.6 (ADS)
RST[]9 32 [ P0.7 (AD7)
(RXD) P3O[]10 31 [] EANVPP
(TXD) P31 11 8051 30 [] ALE/PROG
(INTO) P3.2[] 12 29 [] PSEN
(INT1) P3.3[] 13 28 [ P2.7 (A15)
(TO) P34 14 27 [ P26 (A14)
(T1)P35[]15 26 [] P25 (A13)
(WR) P3.6[] 16 25 [ P24 (A12)
(RD) P3.7[] 17 24 [] P23 (A11)
XTAL2[] 18 23 [] P22(A10)
XTAL1[]19 22 [ P21 (A9)
GND [] 20 21 [] P20 (A8)

Fig. 2 Pin Diagram of 8051

PINOUT DESCRIPTION

Pins 1-8: Port 1 Each of these pins can be configured as an input or an output.

Pin 9: RS A logic one on this pin disables the microcontroller and clears the contents of most
registers. In other words, the positive voltage on this pin resets the microcontroller. By

applying logic zero to this pin, the program starts execution from the beginning.

Pins10-17: Port 3 Similar to port 1, each of these pins can serve as general input or output.
Besides, all of them have alternative functions:

Pin 10: RXD Serial asynchronous communication input or Serial synchronous communication
output.

Pin 11: TXD Serial asynchronous communication output or Serial synchronous
communication clock output.

Pin 12: INTO Interrupt O input.
Pin 13: INT1 Interrupt 1 input.
Pin 14: TO Counter 0 clock input.

Pin 15: T1 Counter 1 clock input.
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Pin 16: WR Write to external (additional) RAM.
Pin 17: RD Read from external RAM.

Pin 18, 19: XTAL,, XTAL, are internal oscillator input and output pins. A quartz crystal which
specifies operating frequency is usually connected to these pins. Instead of it, miniature
ceramics resonators can also be used for frequency stability. Later wversions of
microcontrollers operate at a frequency of 0 Hz up to over 50 Hz.

Pin 20: GND Ground.

Pin 21-28: Port 2 If there is no intention to use external memory then these port pins are
configured as general inputs/outputs. In case external memory is used, the higher address
byte, i.e. addresses A8-A15 will appear on this port. Even though memory with capacity of
64Kb is not used, which means that not all eight port bits are used for its addressing, the rest
of them are not available as inputs/outputs.

Pin 29: PSEN If external ROM is used for storing program then a logic zero (0) appears on it
every time the microcontroller reads a byte from memory.

Pin 30: ALE Prior to reading from external memory, the microcontroller puts the lower
address byte (A0-A7) on PO and activates the ALE output. After receiving signal from the
ALE pin, the external register (usually 74HCT373 or 74HCT375 add-on chip) memorizes the
state of PO and uses it as a memory chip address. Immediately after that, the ALU pin is
returned its previous logic state and PO is now used as a Data Bus. As seen, port data
multiplexing is performed by means of only one additional (and cheap) integrated circuit. In
other words, this port is used for both data and address transmission.

Pin 31: EA By applying logic zero to this pin, P2 and P3 are used for data and address
transmission with no regard to whether there is internal memory or not. It means that even
there is a program written to the microcontroller, it will not be executed. Instead, the program
written to external ROM will be executed. By applying logic one to the EA pin, the
microcontroller will use both memories, first internal then external (if exists).

Pin 32-39: Port 0 Similar to P2, if external memory is not used, these pins can be used as
general inputs/outputs. Otherwise, PO is configured as address output (A0-A7) when the ALE
pin is driven high (1) or as data output (Data Bus) when the ALE pin is driven low (0).

Pin 40: VCC +5V power supply.
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Introduction to Microcontroller Lab

The main objective of introducing Microcontroller Laboratory in the Curriculum is to provide
in-depth knowledge of 8051 and Assemble Language Programming. This laboratory will
make students to build real time applications by working with assembly and C-language
programs.

Software tools used in Microcontroller Laboratory

1. Keil uVision 3
2. Flash Magic

Hardware Kits used in Microcontroller Laboratory

Microcontroller- 89C61x2 Flash Kits
DC Motor Interface

LCD & Keyboard

Temperature Measurement Interface
Elevator Interface

Stepper motor interface

Dual DAC interface

8-bit ADC interface

© N o o~ w DN PE

Application of Microcontroller in Day to Day Life

1. Light sensing & controlling devices

2. Temperature sensing and controlling devices
3. Fire detection & safety devices

4. Industrial instrumentation devices
5

Process control devices

Application of Microcontroller in Industrial Control Devices:

1. Industrial instrumentation devices

2. Process control devices
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Tools used in Microcontroller Lab

1. Keil Micro vision 3
Procedure to start up with Keil Micro Vision 3

a) Starting Micro vision 3

Click on keil Micro Vision icon on the desktop

V. o s
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NE@d@| s cB|oec|es | PRBR|EFEELK @ Haslale oo alEm
fem e El| W ERSN -

ijerl Gﬁuuks | {} Functions |[]‘Templates

Build Output

b) Loading a project into Micro Vision 3
Click on Project menu, Select Close Project if any Projects are Present or Select New

Project from the drop — down menu. Enter the filename and Click on Save.

File Edit Wiew | Project | Flash Debug Peripherals Tools SWC5 Window Help

E 2= = o || Mew pWVision Project... s 'ﬂl = = A= f-lf-):tl
g @ Iil Iﬂl @ Mew PMulti-Project Workspace... -_| ﬁ % ‘ A} g

COpen Project...

Save Project in pWisiond format

Close Project

Export
Manage

Select Device for Target...
Remowve Item

% oOptions... Alt=F7

Clean targets
Build target F7
Rebuild all target files

Batch Build...
Project ﬁ Eoo

Build CQutput

Translate... Ctrl=F7F
Stop build

. .mplabcomm - 4 fm J r

File name: testl|
Swustype:[l?uﬁedFiu{'-wpmj:'-uwmjﬂ \\ "]
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Double Click on ATMEL from the wizard then select AT89¢c51 and Press OK

LR R R R e R e = R e R
LU I I U L U G

-| Select Device for Target ‘Target1'..
1 cru |

Vendor:  =unknown:
Device:  <unknown:

Toolset:  =unknown>

Search: ||

Acer Labs ﬂ
Aeroflex UTMC

Altium

Analog Devices

AnchorChips

ASLY Electronics Corporation
Atmel

AustriaMicroSystems

Cadence Design Systems Inc.
California Eastern Laboratorieﬂ

Description:

Vendor:
Device:
Toolset:

Search:

o]

Cancel

Atmel
ATBICH
51

[~ Use Bdended Linker (L¥51) instead of BL51

[T Usze Extended Sszembler [#:51] instead of 851
Description:

Help

£3 ATa7Fs1

£3 ATRTFSIRC
£3 ATRTFS2

£3 ATETFSSWD
£1 ATEOC1051
£3 ATE9C1051U
£3 ATegC2051
£1 ATegC4051

il ATE9C51

I &

£1 AT89C5115 |

8051-based Fully Static 24MHz CMOS cortroller with 32 140 Lines,
2 Timers/Counters, & Intermupts/2 Priorty Levels, UART.,
Three-Level Program Memory Lock, 4K Bytes Hash Memory,

128 Bytes On-chip RAM

x|

Cancel

Dept. of E&E Engg. HIT-Nidasoshi.
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Micro vision 3 will load 8051 Microcontroller Projects file and Display as :

=" Project: testl
sl Targetl

| New... Ctri+M
Lj Open Cirl+0
Close
Save Ctrl+5
Save As..
@ save Al

Device Database...

License Management...

E ChUserstDEPT\Documentsitestl.asm - pVision

File Edit View Project Flash Debug Peripherals
=N N & | |
LR [ &= | | Target 1 |E| )
Project a @

E CA\Users\DEPT\Docurments\testl .asm - pVi

(File | Edit View Project Flash Debug

arget 1

Print Setup...
Print... Ctrl+P
Print Preview
Recent Files
Exit
[] Texti > X
Tyvpe program here
4 I
1 B

¢) Editing and Assembling

Type the program in the work space window. Now save the file and right click source group

1

Dept. of E&E Engg. HIT-Nidasoshi.
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E Save Az
Camn e =
= » Libranes » Documents » - |+ Search Documei
S ONE ?
COrganize - Mew folder
't Favorites Documents li...
= i Arrange |
K Includes: 2 locations
B Desktop Mame .
- Libraries
3 Documents B2
| My Documnents iR

| Public Documents
J’- Music
k=| Pictures
E Videos
2 DEPT

. mplabcomm 1

-

¥ Anode Voltage Rating.doc
h_ﬂl:l Bookl .xlsx

¥ ChatLog 2016_09_02 16_38.rtf
¥ ChatLog 2016_09_08 14_05.rtf
W] ChatLog 2016_09_08 15_52.rtf

]

1L

File name: tesﬂ.asm|

Save as type: ’AII Files (*.*]

“« Hide Folders

Select Add files to group source group Let the files be in
from the list and click OK.
E Ch\Users\DEPT\Documentsitestl - pVision

Save

ASM. Select the corresponding file

File Edit View Project Flash Debug Peripherals Tools SWVCS  Window Help
SH@ v B[« | B | & = |
e I | | Target1 |E| £\| ﬁ & v
Project 7 [E [ ] testLasm
=23 Project: testl 1 org ooooh
=g Targetl 2 mov P1, #00h
I_.|_ SD _____ SR | 3 ::!nd
dﬁ\' Options for Group "Source Group 1'... Alt=F7
Add New Item to Group "Source Group 1'...
Add Existing Files to Group "Source Group 1'...
Remove Group "Source Group 1" and its Files
Rebuild all target files
Build target F7
ﬁ Manage Project Items...
-Eprnjed s v | Show Include File Dependencies i

To assemble select build target, if no error(s) are found the output window will display.

(0) Error(s) , (O)Warning (s).
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E C\Uszers\DEPT\Documentsitestl - pVision
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help

NS H@| 4 @9 | | PRrRAR EEERL
@_ @ || Target1 |Z|£K| & @ &

Project 737 Build (F7) + Bl _] testLasm
5% | Build targetfiles 1 org 0000h
-5 Targetl 2 mov P1, #00h
=15 Source Group 1 3en
_1 testl.asm

EProject @B-J-Jl's {} Fundtions | (0, Templates 1 e —

If error(s) are found then select Rebuild Target and then the Programmer will find it
easy to correct the error(s).

d) Debugging

To debug Click on debug button.
N4 Ci\Users\Nilay\Documentsitowe Projectire

File Edit View [ Project | Fia

) &= d h' New pVision Project...
New Multi-Project Workspace...

sh  Debug Peripherals Tools SVCS Window Help

£ () 63

Open Project...
Project

Close Project L
= 34 Target1
= 4§ Source G Export >
/ 1] Starte Manage »
@3] samp
Select Device for Target ‘Target 1°...

Remove Group ‘Source Group 1" and its Files

7

Options for Group "‘Source Group 1°... Alt-F7

Clean target
Build target 7

EL

Rebuild all target files

Batch Bulld ta

%

! Translate C\Users\Nilay\Documents\tcwc Project\samplel.c Ctri=F7

v | 1 C\Users\Nilay\Documents\tcwe Project\TCWCl.uvpro)

2 C\Users\Nilay\Desktop\Projectl\projectl . uvproj

3 Ch\Users\Nilay\Documents\tcwe Project\a.uvpro)

4 C\Users\Nilay\Documents\towce Project\start. uvproj

5 Hi\tewe Project\TCWCL . .uvpro)
6 C\Users\Nilay\Documents\TCWC.uvproj g
7 CAUsers\Nilay\Documentsilcd\mot « lcd = hes, uvproj -::;T—
8 C\Users\Nilay\Documents\lcd\lcd21.uvpro)
9 C\Users\Nilay\Documents\Icd\lcdpro,uvproj

10 C:\Users\Nilay\Documents\lcd\motl.uvproj
1 - [ TUTSET =T - .

For memory display, select Memory window icon under View option. Enter the bytes(s) at
memory window (address). Now Click on Run button to run the program continuously. After
debugging ends the value will be stored in registers memory and will also be displayed in

memory window.
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2. Flash Magic

Generally we use ISP (In System Programming) when it comes to micro controllers with

flash memory. One of the basic software for such purpose is ELASH MAGIC .

Steps:

1. Click on the icon “flash magic”.

ek
-

-
-
E'r'r'r

Flash Magic

W

2. Following window will appear.

B Flash Magic
File ISP Options Tools Help

1 2

(== =]

COM Port; ‘EUM 1 j Erase block O [0=0000-0=0FFF)

Erase block 1 [0=1000-0:1FFF)
Baud Rate: 57600 -
Device: |B9CEIRAZR -
Dscillator Freq. (MHz) |16.000000

[ Eraze all Flash+Security+Clks
[T Erase blocks used by Hex File

3

Hex File: |
Madified: Unknown

4 5

[~ Merify after programming [~ Set Security Bit 1
[ Fill unused Flash [~ SetSecurty Bit 2
[” Generate checksums [ Set Security Bit 3
[~ Execule [ B clksicycle

more info

Technical on-ing articles about 8051 and *4 programming

Browse...

Start

v, ezacaderny. comdfag/docs >
a
3. Now in this window select the following
COM Port: COM 1
Baud Rate: 9600
Device: 89LV51RD2
Select the option “Erase all Flash”.
£ Flash Magic =R )

File ISP Options Tools Help

1 2

COM Part: |CDM 1 j Eraze block 0 [0:0000-04FFFF)

Baud Rate: 3600 -
Device: [89LWE1RD2 -

1%

3

Hex File: |
Modified: Unknown

4 5

[~ “erify after programming [~ Set Security Bit 1
[~ Fill unuged Flash [ Set Security Bit 2
[~ Generate checksums [ Set Security Bit 3
| [ Bclks/cycle

mire info

Technical on-line articles sbout 8051 and XA programming

wiw. ezacademy. comdfag/docs

Browse

Start

-

Dept. of E&E Engg. HIT-Nidasoshi.
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4. Click on “browse” and select the .hex file to be loaded on the chip.

B Flash Magic
File ISP Options Tools Help

1

[ =

2

COM Port: |COM 1 |

Baud Rate: ISEDD vl
Device: IBSLV51FED2 vl

Erase block 0 [0x0000-0FFFF)

v sh

[~ Erase blocks used by Hex File

3

Hex File: I

L e [ [
a1x]

Browse. .. |

4 Loskin [« LocalDisk ]

R Rl = = e

[~ Pl 2t deelS
[ | 2HN14EE038
| [P

r

Tect

|

E Fie name:  [rext

-

Files of lppe: [ Hex Filex [ hex)

5. Click on “start” and following window will appear and it will ask “reset

the device into ISP mode now”.

Reset Device

Rezet the device inta [SP made now

6. Now press the “reset” switch which is on flash board.

7. Now the software starts programming the device.

‘FlashMagic
File ISP Options Tools Help

oo [2)]

-1

2

COM Fort: [C0M 1 =]

Baud Rate: ISBDD vl
Device: IBSLVE'IF!DE vl

Erase block 0 [0=0000-0-FFFF)

¥ Erase all Flash
[~ Erase blocks used by Hex File

-3

Hex File: IE est hes

Browse... |

h odified: Unknown more info
_4 [ =
i)
I~ “erify after programming [ Set Security Bit 1
I~ Fill urused Flash I~ Set Securty Bit 2
[T Generate checksums = Set Securty Bit 3
[~ Execute I~ Goks/oycle | Cemee) I

v, ezacaderny. comsoftware flashmagic

Wigit the "Flash Magic" home page for info on the latest revision

Programming...

Dept. of E&E Engg. HIT-Nidasoshi.
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8. After completion of loading .hex file into chip, it will show as “finished”.

& Flash Magic == =]

File ISP Options Tools Help

COM Paort: ICDM 1 ;I Eraze block O [0x0000-0«FFFF]

Eaud Fate: ISBDD vl
Device: IBSL\-"51HD2 vl

¥ Eraze all Flash
I~ Eraze blocks used by Hex File

Hex File: IE “test hes Browse. .. |

M odified: Unknown more info

4 5

I Werty after programming = Set Security Bit 1

I~ Fill unuzed Flash I~ Set Securty Bit 2
I Gererate checksums [ Set Security Bit 2
I~ Execute I G clksfoycle | Eancel I
“izit the "Flazh Magic' home page for info on the latest revizion
ey, ezacademy. comdsofbwareflazhmagic | 3
Finished [ 4 | —

9. Now press “reset” switch from flash board and the device starts executing the program loaded
in it.

Dept. of E&E Engg. HIT-Nidasoshi. 15
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SL'. List of Experiments
1 | Data transfer — Program for block data movement, sorting, exchanging, finding
largest element in an array
la) | Write an ALP to move a block of data from one internal memory location to other.
1b) | Write an ALP to move a block of data from one external memory location to other
1c) | Write an ALP to exchange a block of data from one internal memory location to other.
1d) | Write an ALP to exchange a block of data from one external memory location to other
le) | Write an ALP to find smallest number in the array.
1f) | Write an ALP to find largest number in an array.
1g) | Write an ALP to arrange numbers in ascending order.
1h) | Write an ALP to arrange numbers in descending order.
2 | Arithmetic instructions: Addition, subtraction, multiplication and division.
Square and cube operations for 16 bit numbers.
2a) | Write an ALP to find addition of two 8 bit numbers.
2b) | Write an ALP to find subtraction of two 8 bit numbers.
2¢) | Write an ALP to find multiplication of two 8 bit numbers.
2d) | Write an ALP to find division of two 8 bit numbers.
2e) | Write an ALP to square of a 8 bit numbers.
2f) | Write an ALP to cube of a 8 bit numbers.
20) | Write an ALP to find addition of two 16 bit numbers.
2h) | Write an ALP to find subtraction of two 16 bit numbers.
2i) | Write an ALP to square of a 16 bit numbers.
3 | Counter
3a) | Write an ALP to generate Hex up counter.
3b) | Write an ALP to generate Hex down counter.
3c) | Write an ALP to generate BCD up counter
3d) | Write an ALP to generate BCD down counter.
4 | Boolean and logical instructions (bit manipulation).
4a) | Write an ALP to compute the following.
IF X=0; THEN NUM1 (AND) NUM2, IF X=1; THEN NUM1 (OR) NUM2,
IF X=2; THEN NUM1 (XOR) NUMZ2, ELSE RES =00, RES IS 23H LOCATION
Using logical instructions in byte level.
5 | Conditional call and return instructions.
5a) | Write a program to toggle all the bits of port 1 continuously by sending the values 55H
and AAH using call and return instructions.
5b) | Write an ALP to find factorial of a number using call and return instructions.

Dept. of E&E Engg. HIT-Nidasoshi. 16
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NS:)'. List of Experiments
6 Code conversion programs — BCD to ASCII, ASCII to BCD, ASCII to decimal,
Decimal to ASCII, Hexa decimal to and Decimal to hexa.
6a) | Write an ALP to convert hexadecimal number to decimal number.
6b) | Write an ALP to convert decimal number to hexadecimal number.
6¢) | Write an ALP to convert packed BCD number to ASCII number.
6d) | Write an ALP to convert ASCII number to BCD number
7 Programs to generate delay, Programs using serial port and on-chip
timer/counters.
72) Write an ALP to toggle the content of port 0 continuously using timer delay in
between.
7b) Write an ALP to transmit characters to a PC HyperTerminal using the serial port and
display on the serial window.
Interfacing
8 Stepper motor interface.
8a) | Write a C program to rotate stepper motor in clockwise/anticlockwise direction.
9 DC motor interface for direction and speed control using PWM.
9a) | Write a C program to show the on off control of DC motor.
10 | Alphanumerical LCD panel interface.
10a) | Write a C program to send letters to LCD using delays.
1 Generate different waveforms: Sine, Square, Triangular, Ramp using DAC
interface.
11a) | Write a C program to generate Square wave using DAC interface to 8051.
11b) | Write a C program to generate Ramp wave using DAC interface to 8051.
11c) | Write a C program to generate triangular wave using DAC interface to 8051.
11d) | Write a C program to generate Sine wave using DAC interface to 8051.
12 | ADC Interface
12a) | Write a C program to interface ADC to measure temperature.
13 | Elevator interface.
13a) | Write a C program to show control and operation of elevator using 8051.

Dept. of E&E Engg. HIT-Nidasoshi. 17




Microcontroller Laboratory 18EEL57

S| No. Experiment Name
1 Data transfer — Program for block data movement, sorting, exchanging, finding

largest element in an array

la) | Write an ALP to move a block of data from one internal memory location to other.

1b) | Write an ALP to move a block of data from one external memory location to other

1c) | Write an ALP to exchange a block of data from one internal memory location to
other.

1d) | Write an ALP to exchange a block of data from one external memory location to
other

le) | Write an ALP to find smallest number in the array.

1f) | Write an ALP to find largest number in an array.

1g) | Write an ALP to arrange numbers in ascending order.

1h)

Write an ALP to arrange numbers in descending order.

Dept. of E&E Engg. HIT-Nidasoshi. 18




Microcontroller Laboratory 18EEL57

| 1a) | Write an ALP to move a block of data from one internal memory location to other.
Label |Opcode and Operands | Comments
ORG 0000H
LIMP 8000H
ORG 8000H
MOV RO0,#30H ;r0=30h i.e. initial block memory location
MOV R1 #40H ;r1=40h i.e. block memory location where data has to
transfer
MOV R2 #05H ; load counter as 05h (n) in register r2
NEXT: | MOV A @RO ;r%oir;])t/ oﬂlf contents of memory location pointed by register
MOV @RLA ,copy the contents of register A into memory location
pointed by reg rl
INC RO ;increment register r0
INC R1 ;increment register rl

DINZ R2, NEXT

;decrement register r2 if not equal to zero jump to next

LCALL 0003H

:end of asm file

Before Execution

’: Address: |i:D:-cSD

I:0x30:
T:0x47:
I:0x5E: 00
I:0x75: 00

10
oo

Mamary

no o nmnonn
'\ Memory #1

oo
oo
oo
oo

oo

10
oo
oo
oo

oo oo ulal oo

l/;'Me

o0 0o a0
mory #2 .}\ Memory #3

Simulation

10 inlinl
}\' Memory #4

/

t1: 0.00001850 sec RA

After Execution

Mamory

Address: |i:D:-ch

[

:0x40:
1 0x57:
:0x6E:
1 0x85:

InP S utal

00 00 afQ ;oo oo om0 00 00
r'\ Memory %1 }‘\Memcrv #Zl,lﬂ Memary =3

Simulation

0
24 f

t1: 000001850 sec

o
Memary

A

Dept. of E&E Engg. HIT-Nidasoshi.
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| 1b) | Write an ALP to move a block of data from one external memory location to other |
Label | Opcode and Operands Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV RO0,#04H ;load the counter as 04h (n) in register r0

MOV R1#81H ;higher byte of initial block=81h in register r1

MOV R2,#85H ;higher byte of memory location where data has to
transfer=85h in reg r2

MOV R3,#00H ;lower byte of both initial and final block=00h in register
r3

UP: | MOV DPH,R1 ;DPH=contents of register r1

MOV DPL,R3 ;DPL=contents of register r3

MOVX A,@DPTR ;copy the contents of memory location pointed by DPTR
into reg A

MOV DPH,R2 ;dph=contents of register r2

MOVX @DPTR,A ;copy the contents of reg A into memory location pointed
by reg dptr

INC R3 ;increment register r3

DJNZ RO,UP ;decrement register r0 if not equal to zero jump to up

LCALL 0003H ;end of asm file

Before Execution

After Execution

|| Address: [«0x8100 H
Gl:0x008100: &7 52 36 89 00 0O 0O 0O OO OO OO OO OO OO OO OO OO OO OO DO 0O
0{:0x008115: 00 00 0O OO OO OO OO OO0 OO0 OO0 OO0 00 OO0 00 OO0 00 OO0 00 00 o0 0o
G{:0x00812A: 00 OO0 OO OO OO OO OO OO OO OO0 OO OO DO DO 0O 00 OO0 OO 00 DO Do

~[{:0x00813F: 00 00 0O 0O 0O OO OO OO OO OO 0O 00 00 OO OO OO OO0 00 00 00 00 J

E { = ) nmonn,_ O0 i AR o0 o0 00 00 A0 a0 o0 o0 030 00 00 00 0n o0 a0 00 x

2 Y Memory #ll,'\r‘ Memory #2 ;’\ Memory #3 ;’\ Memory #4 l.-'r

Simulation 1: 0.00003000 sec NUM RAW
|| Address: [«0xa500 H

C{:0x008500: &7 52 36 89 00 0O OO OO OO OO OO 0O OO OO OO OO OO0 00 OO0 OO0 0o

t{:0x008515: 0O 00 0O 0O OO OO OO OO OO 00 00 00 OO OO OO OO 00 00 OO0 00 0o

C{:0x00852A: 00 00 0O 0O OO OO OO OO OO OO 0O 0O OO OO OO OO OO0 00 OO0 00 0o

=~[:0x00853F: 00 0O 0O OO OO OO OO OO OO OO 0O OO OO OO OO OO0 0O OO OO0 00 oo J
E Olee OO T A o T 8 Y o I N o Y Y I o Y N o I o o N o I o Y o O Y o o o o o N o I Y o O N o O o o M B W h
2 | | | P\ Memory #1 ;’\Memorv #2[{{‘ Memory #3 ;’\ Memory #4 l.-'r

Simulation 1: 0.00003000 sec NUM R/W

Dept. of E&E Engg. HIT-Nidasoshi.
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1c) | Write an ALP to exchange a block of data from one internal memory location to
other.
Label | Opcode and Operands Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV RO,#30H ;y0=30h i.e. initial block memory location

MOV R1,#40H ;r1=40h i.e. block memory location where data has to
transfer

MOV R4 #04H ; load counter as 04h (n) in register r4

UP: | MOV A,@RO ;copy the contents of memory location pointed by

register r0 into A

MOV R6,A ;copy the contents of register A into memory location
pointed by reg r6

MOV A,@R1 ;copy the contents of memory location pointed by
register rl into reg A

MOV @RO0,A ;copy the contents of register A into memory location
pointed by reg r0

MOV A,R6 ;copy the contents of r6 in register A

MOV @R1,A ;copy the contents of register A into memory location
pointed by reg rl

INC RO ;increment register r0

INC R1 ;increment register rl

DJNZ R4,UP ;decrement register r4 if not equal to zero jump to up

LCALL 0003H ;end of asm file

Before Execution

x *| Address: |i:Dx4D
|| Address: |i:Dg30 ‘
I:0x40: 0A OB OC OD 0O 0O OO 0O 0O 00 0O

I:0x30: 50 40 30 20 00 OO OO OO OO 0O 0O OO0 T1:0%57: 00 00 OO0 00 00 00 00 00 00 00 00
I:0x47: 00 00O 00 00 OO OO OO OO OO 0O 00 00 I:0x6F: 00 00 OO0 00 00 00 00 00 00 00 00
I:0x5E: 00 0O 0O 00 OO OO OO OO OO 00 00 00 ~|T:0%B5: 00 00 OO OO0 OO OO0 OO0 OO0 OO0 OO0 OO

~(I:0x75: 00 00 0O 00 00 OO OO OO OO 0O 00 00 Ellr |n |rm| [‘:m nn nn ;{m nnoAn

E LT S T T i T T o N B O o Y o o B e B R e W e M w W 2 M #1 M #Zﬁw

E ' Memory #1."{. Memory #2 ;’\ Memory #3 ;’\ Memory #4 = Emery smory Emory =mont

After Execution

’: Address: [i0x30 :( Address: |i:Ux=10
I:0x30: 0A OB OC 0D 00 OO 0O 0O OO OO 0O 00 I:0x40: 50 40 30 20 00 00 OO OO OO OO
I:0x47: 00 00 00 00 00 00 00 OO 0O 0O 00 00 1:0x57: 00 00 00 00 00 00 00 00 00 oo
I:0x5E: 00 00 0O 0O OO0 OO 0O 00 00 0O 00 00 I:0xpE: 00 00 00 00 00 00 OO OO OO 0O

~(I:0x75: 00 OO 0O OO OO OO 0O 00 OO 0O 00 o0 QEEXEE EE EE EE EE EE EE oo oo oo oo

g L T Y o I O oY Y o i I o N o I o O o B i A o [ B A B m A ] E

E \ Memory #1 / Memory #2 }i Memory #3 ) Memory #4 Z[A[<[r[rT Memary 21 # Memory #2 ..'E Memory #3 ;E M

Simulation 1: 0.000¢ Simulation

Dept. of E&E Engg. HIT-Nidasoshi.
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1d) | Write an ALP to exchange a block of data from one external memory location to
other
Label | Opcode and Operands | Comments

ORG 0000H

LJMP 8000H

ORG 8000H

MOV RO,#04H ;load the counter as 04h (n) in register r0

MOV R1#81H ;load higher byte of initial block=81h in register rl

MOV R2,#85H ;load higher byte of memory location where data has to
transfer i.e 85h in reg r2

MOV R3,#00H ;load lower byte of both initial and final block=00h in
register r3

UP: | MOV DPH,R1 ;DPH=contents of register rl

MOV DPL,R3 ;DPL=contents of register r3

MOVX A,@DPTR ;copy the contents of memory location pointed by DPTR
into reg A

MOV B,A ; move the content of a into b register

MOV DPH,R2 ;DPH=contents of r2

MOVX A,@DPTR ;store the contents of register a in memory location pointed
by dptr

MOV DPH,R1 ;DPH=contents of r1

MOVX @DPTR,A ;store the content of a into memory location pointed by rl

MOV DPH,R2 ;DPH=contents of r2

MOV A B ;move the content of B into A register

MOVX @DPTR,A ;copy the contents of register a into memory location
pointed by reg dptr

INC R3 ;increment register r3

DJNZ RO,UP ;decrement register r0 if not equal to zero jump to up

LCALL 0003H ;end of asm file

Before Execution

’: Address: |x:DxS‘IDD :: Address: |:-:ZD:-:85|JD
L{:0x008100: 85 95 75 25 00 0O OO0 0O OO OO0 0O O B :0x008500: 10 20 30 40 00 OO OO OO OO OO0
C:0x008115: 00 OO OO 0O OO0 OO OO OO0 OO 0O 0O O B :0x00851%: 00 00 OO0 OO OO OO OO0 OO OO0 oo
F:0x008122: 00 00O OO 0D OO OO OO DO OO 0O 0D O M :0xz00852A: 00 OO0 OO0 OO OO OO0 0O OO OO OO
EX:DXDDBISF: 00 0O OO OO OD OO OO OO0 DO 0O 0D O gx:gxggggggf': 00 00 00 00 00 00 o0 00 00 Qo
BTV oy o oy 20 im0 K by o8 7 | B [T omaist ), momory 83 S 25, S
Simulation t1: 0.000000 Tolsion 0.
After Execution
*|| Address: [x0:8100 | Address: [ 0x8500
G:0x008100: 10 20 30 40 00 00 OO0 OO OO Qo Qoo :0x008500: 85 95 ¥5 25 00 00 00 00 00 0O 0O
t:0x008115: 00 00 OO OO OO0 OO0 OO0 OO0 00 00 00+ p{:0z008515: 00 00 00 00 00 00 00 00 00 00 o0
t:0x00812%: 00 00 OO OO OO0 OO0 OO0 OO0 00 00 001 X:0x00852A: 00 00 00 0O 0O OO OO0 0O OO 0O 00
z:0x00813F: 00 00 00 00 00 00 00 00 00 00 00+ | gi:0x00853F: OO 00 OO 00 00 00 00 00 00 00 OO
E CA . L T o I o R I T o I o Y o O o O o o N o B N ] T = = =
2 \ Memory #1 /i Memory #2 J Memory 3 Memory ¥4 [ 2D memory #1 ) Memory #2 4 Memory #3 } Memory #4 f
Cirmnslatinm #1. 0 nnnNNS! Simulation t1: 0.00005!
Dept. of E&E Engg. HIT-Nidasoshi. 22
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| 1e) | Write an ALP to find smallest number in the array.
Label Opcode and Operands | Comments

ORG 0000H

LIMP 8000H

ORG 8000H

MOV DPTR,#8500H ;dptr=8500h

MOV RO0,#04H ;load counter as 04h (n-1) in register r0

MOVX A,@DPTR ;contents of memory location pointed by DPTR are
copied inreg A

MOV B,A ; move the content of A into B register

AGAIN: | INC DPTR ; increment DPTR

MOVX A,@DPTR ;contents of memory location pointed by DPTR are
copied inreg A

CINE A,B,NEXT ;compare a and b if not equal jJump to next

AJMP SKIP ;absolute jump to skip

NEXT: | JINC SKIP ;jump if no carry to skip
MOV B.A ;if no carry then copy contents of register A in B
SKIP: | DINZ RO,AGAIN ;decrement register r0 if not equal to zero jump to again

MOV A,B ;copy the contents of register B in A

MOV DPTR,#9000H ;dptr=9000h

MOVX @DPTR,A :store the smallest number in 9000h

LCALL 0003H ;end of asm file

Before Execution

| Address: [w0x8500 H
:0x008500: 25 89 27 21 0A 00 00 OO OO OO OO OO OO OO OO OO OO OO 0O 00 0O
:0x008515: 00 0O OO OO OO OO OO OO OO OO OO OO OO0 0O OO0 OO OO 0O 0O 00 0o
F:0x00852a: 00 OO OO0 00O 00 OO OO OO OO0 00 00 00 00 0O 00 00 00 0O OO0 00 oo

=~[{:0x00853F: 00 00 OO 0O OO OO OO OO OO OO0 00 OO OO OO OO OO OO0 0O OO0 00 oo J

E A . no N _On 0On (a0 on 00 an a0 00 o0 060 00 060 On Ao 060 (o 00 00 00 hd

2 \ Memory #1[;{\ Memory #2 '}-\ Memory #3 '}\.| Memory #4 l;r

Sirnnilatinn H - 0 ANONNNAN crr 1-1Q 58 MIIRA RN
After Execution

*|| Address: [0x9000 H
B{:0x00%000: DA OO OO0 OO0 0O OO OO OO OO0 0O 00 0O OO OO0 OO0 00 00 OO0 o0 00 00
»{:0x00%015: 00O OO OO0 OO 0O OO OO OO OO0 00 00 0O OO OO0 OO0 00 00 OO o0 00 00
B{:0x00%02a: 00 OO OO0 OO 0O OO OO OO OO0 0O 00 0O OO 00 00 00 00 OO0 o0 o0 0o

~E:0=z00903F: 00 00 0O 0O OO OO0 OO0 0O 0O OO OO0 00 00 0O 0O 0O 00 00 OO 0O 0o J

E Ol OOV O C A o o T o R I Y v o o o N o Y Y O o Y o o N o Y T I i Y o o Y o Y o Y Y o I o o Y N o Y O e o N e A N W hd

= | | | [\ Memory #1 '}\Memor\i#lly{\ Memory #3 )‘\ Memory #4 {-'r

Simulation t1: 000002850 sec NUM R/wW

Dept. of E&E Engg. HIT-Nidasoshi.
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| 1f) | Write an ALP to find largest number in an array.
Label Opcode and Comments
Operands
ORG 0000H
LJMP 8000H
ORG 8000H
MOV ;dptr=8500h
DPTR,#8500H
MOV RO0,#04H ;load counter as 04h (n-1) in register r0
MOVX A, @DPTR | ;contents of memory location pointed by DPTR are copied
inreg A
MOV B,A ; move the content of A into B register
AGAIN: | INC DPTR ; increment DPTR
MOVX A,@DPTR | contents of memory location pointed by DPTR are copied
inreg A
CINE A,B,NEXT ;compare a and b if not equal jJump to next
AJMP SKIP ;absolute jJump to skip
NEXT: | JC SKIP ;jump if carry to skip
MOV B.A ;if no carry then copy contents of register A in B
SKIP: | DINZ RO,AGAIN ;decrement register r0 if not equal to zero jump to again
MOV A,B ;copy the contents of register B in A
MOV ;dptr=9000h
DPTR,#9000H
MOVX @DPTR,A | ;store the largest number in 9000h
LCALL 0003H ;end of asm file

Before Execution

x

Mermary

"+ || Address: |« 0x8500

B{:0=008500: 89
B{:0=008515: 00
Bl:0=00852A&: 00
BI:0=00853F: 00

75
0o
oo
oo

FF
0o
oo
oo

28 98
oo oo
oo oo
oo oo

0o oo
00 oo
00 oo
oo oo

oo
0o
oo
oo

futul

oo
oo
oo
oo

oo

ao
0o
oo
oo

fatul

oo
oo
oo
oo

futal

oo
oo
on
oo

on

oo
0o
oo
oo

futul

00 00 oo
00 00 oo
00 00 oo
oo oo oo

Oon oo oo

ao
0o
oo
oo

fatul

oo oo oo
oo oo oo
oo oo oo
oo oo oo

oo
0o
oo
oo

{ = Y noonmn _O0 On (0 00 on O 060 a0 30
\ Memory #1/{' Memory #2 )\ Memory 3 f}\ Memory #4 ."'r

After Execution

Simulation

t1: 0.00002800 sec NUM

Dept. of E&E Engg. HIT-Nidasoshi.

Ty

Memo

’: Address: |x:DxSDDD

K{:0z009000:
K{:0x009015:
B{:0xz00902A:
K{:0x00903F:

nnnnnn

FF
oo
oo
oo

oo
oo
oo
oo

oo
0o
0o
oo

oo
0o
0o
oo

ul oo oo nooan nn 0
| | | r\ Memory #1 }‘Hemor\!#lg{' Memory #3 f:\ Memary #4 rn'r

Simulation

0o oo
oo oo
oo oo
oo oo

oo oo

oo
0o
0o
oo

on

oo
0o
0o
oo

on

oo
on
on
oo

oo
oa
oa
oo

oo
oa
oa
oo

oo
aa
aa
oo

oo

00 o0 oo
00 oo oo
00 oo oo
oo oo oo

oo oo non

oo
oo
oo
oo

atul

oo
on
on
oo

o0 0o oo
o0 oo oo
00 0o oo oo
00 0o oo oo

O oo oo oo

oo
oo

t1: 0.00002800 sec NUM
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| 1g) | Write an ALP to arrange numbers in ascending order.
Label Opcode and Operands | Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV RO,#04H ;load the outer counter as 04h (n-1) in register r0

AGAIN: | MOV DPTR,#8500H | ;dptr=8500h
MOV R1,#04H ;load the inner counter as 04h (n-1) in register rl
BACK: | MOV R2,DPL ;dptr=contents of r2

MOVX A,@DPTR ;copy the contents of memory location pointed by reg
DPTR into reg A

MOV B,A ;copy the contents of register A in register B

INC DPTR ;increment the dptr

MOVX A,@DPTR ;copy the contents of memory location pointed by dptr
into register a

CIJNE A,B,NEXT ;compare a and b if equal jump to next

AJMP SKIP ;absolute jJump to skip

NEXT: | INC SKIP ;Jump if no carry to skip

MOV DPL,R2 ;DPL=contents of register r2

MOVX @DPTR,A ;copy the contents of reg A into memory location pointed
by reg DPTR

INC DPTR :;increment DPTR

MOV AB ;copy the contents of register B in register A

MOVX @DPTR,A ;copy the contents of register a into memory location
pointed by DPTR

SKIP: | DINZ R1, BACK ;decrement register rl if not equal to zero jump to Back

DJNZ RO,AGAIN

;decrement register r0 if not equal to zero jump to again

LCALL 0003H

:end of asm file

Before Execution

Memory

’j Address: [ (k0500

B{:0x008500: 98 85 25 FD
o{:0x008515: 00 00 00 0O
oI:0xz00852A: 00 00 00 0O
0I:0x00853F: 00 00 00 0O

oo o0 oo 00 00 00 00 00 00 00 OO0 OO 0O 00 00 0o
oo oo oo 00 00 00 00 00 00 00 OO0 OO0 00 00 00 0o
oo oo oo 00 00 00 00 00 00 00 OO0 OO0 00 00 00 0o
0o o0 oo 00 00 00 00 00 00 00 OO0 OO0 00 00 00 0o =

| =g ) no NN _On oo (0 00 a0 a0 00 oo 00 00 060 an a0 00 a0 o060 (0 00 an
'\Memorv#ll;{' Memary %2 )‘\ Memory #3 .}\ Memory %4 fn'r

Simulation t1: 0.00000000 sec  |L:14 &30 NUM RAW

After Execution

ory

’j Address: |« 0x8500

p{:0x008500: 21 25 85 98

t:0=008515: 00 0O 00 0O

p:0x00852A: 00 00 00 0O

p{:0x00853F: 00 00 00 0O
C

oo oo 00 o0 OO0 OO OO0 OO OO0 OO 00 00 00 00 00 0o
oo oo 00 oo 00 OO OO0 OO OO0 OO OO0 0O 00 00 00 oo
oo oo 00 o0 00 OO0 OO0 OO OO0 OO0 OO0 00O 00 00 00 0o
oo oo 00 OO0 00 OO OO0 OO OO0 OO 00 0O 00 00 00 0o -l

A . L O o O o I o Y o o I o I o Y o Y T o I o Y o T o o Y o T o o Y o Y o o Y o Y o o Y o o o o o N v o N e N B
Y Memory #ll.lﬂ Memory #2 .}\ Memory %3 }\ Memory %4 l.l'r

Simulation t1: 000016400 sec MNUM RAW

Dept. of E&E Engg. HIT-Nidasoshi.
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| 1h) | Write an ALP to arrange numbers in descending order.
Label Opcode and Comments

Operands

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV RO0,#04H ;load the outer counter as 04h (n-1) in register r0

AGAIN: | MOV DPTR #8500H | ;dptr=8500h
MOV R1#04H ;load the inner counter as 04h (n-1) in register rl
BACK: | MOV R2,DPL ;dptr=contents of r2

MOVX A,@DPTR ;copy the contents of memory location pointed by DPTR
into reg A

MOV B,A ;copy the contents of register A in register B

INC DPTR ;increment the dptr

MOVX A,@DPTR ;copy the contents of memory location pointed by reg
DPTR into reg A

CJINE A,B,NEXT ;compare a and b if equal jump to next

AJMP SKIP ;absolute jump to skip

NEXT: | JC SKIP ;jump if carry to skip

MOV DPL,R2 ;DPL=contents of register r2

MOVX @DPTR,A ;copy the contents of reg A into memory location pointed
by reg DPTR

INC DPTR ;increment DPTR

MOV A,B ;copy the contents of register B in register A

MOVX @DPTR,A ;copy the contents of register a into memory location
pointed by DPTR

SKIP: | DINZ R1, BACK ;decrement register rl if not equal to zero jump to Back

DJNZ RO,AGAIN

;decrement register r0 if not equal to zero jump to again

LCALL 0003H

:end of asm file

Before Execution

dddiess: |« (xB500

Mermory

K 0=008500:
H:0z008515:
G 0xz008524:
i 0=00853F:

CA.
Y Memory #1 A Memory #2

Simnlatinn

FD
oo
oo
oo

M

g9
oo
oo
oo

ininl

oo

no

oo

nn 0o

oo
oo

oo oo
no oo
oo o0 an oo
00 o0 o0 oo oo

O no on o0 00 00

oo
oo

oo oo
no oo
no oo
oo oo

inin i

oo
ao
ao
oo

no

After Execution

Memory #3 ?\' Memory #4 f

1+ N O0ONNNNN car Ian .72

": Address; |>::U>:850E|

Memory

H{:0z008500:
Fl:0x008515:
Bl:0x008524:
H{:0xz00853F:

CAa. nn ao n
Y Memory #IA Memory 2 }\ Memaory %3 }\ Memaory #4 f

g9
an
oo
oo

M

25
aa
ao
oo

000

oo

oo oo
oo oo
oo oo
oo oo

non oo

oo
oo
oo
oo

inlinl

oo oo
oo oo
oo oo
oo oo

inin N ninl

ao
oo
oo
ao

ininl

ao

ininl

oo

ininE ninl

Simulation

Dept. of E&E Engg. HIT-Nidasoshi.
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2 Arithmetic instructions: Addition, subtraction, multiplication and division.
Square and cube operations for 16 bit numbers.

2a) | Write an ALP to find addition of two 8 bit numbers.
2b) | Write an ALP to find subtraction of two 8 bit numbers.
2¢) | Write an ALP to find multiplication of two 8 bit numbers.
2d) | Write an ALP to find division of two 8 bit numbers.
2e) | Write an ALP to square of a 8 bit numbers.
2f) | Write an ALP to cube of a 8 bit numbers.
29) | Write an ALP to find addition of two 16 bit numbers.
2h) | Write an ALP to find subtraction of two 16 bit numbers.
2i) | Write an ALP to square of a 16 bit numbers.

Dept. of E&E Engg. HIT-Nidasoshi.
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| 2a) | Write an ALP to find addition of two 8 bit numbers.

Label | Opcode and Operands Comments
ORG 0000H
LIJMP 8000H
ORG 8000H
MOV DPTR,#8500H ;dptr=contents of 8500h
MOVX A,@DPTR ;get the lower byte from memory location 8103h in

register A
MOV RO,A ;store in register r0
INC DPTR ;increment dptr
MOVX A,@DPTR ;get the lower byte from memory location 8101h in
register A

ADDC A, RO ;add first lower byte and second lower byte
JNC NEXT ;jJump if no carry to here
INC R5 ;if carry then increment register r5

NEXT | MOV DPTR,#9001H ;DPTR=9001h
MOVX @DPTR,A ;dptr=store the lower byte in memory location 9101h
MOV A,R5 ;store the contents of r5(carry) in register A
DEC DPL ;decrement DPL i.e. DPTR=9000h
MOVX @DPTR,A ;store the carry in memory location in 9000h
LCALL 0003H ;end of asm file

Before Execution

Address: |>::U:<850IJ

Memaory

B:0x008500: 93 EF 00 00
::0=008515: 00 00 00 00
:0=00852A: 00 00 00 00
(:0x00853F: 00 00 00 00

0o oo 0o 00 00 00 00 OO0 00 00 00 00 00 00 00 00 o0
oo oo oo 0O OO0 OO0 OO 0O OO0 00 0O 00 00 00 00 00 0O
oo oo oo 0O OO0 OO0 OO 0O OO0 00 0O 00 00 00 00 00 0O
o0 oo 0o 00 00 00 00 OO0 00 OO0 OO0 00 OO0 oo 00 00 oo -l

CoAd. L Y T O I T o Y o Y o I I o o A o I o N o O o I o I o Y I8 I o O o AN o N o Y o 8 AN o O o N o 8 o o I N o O o Y o A o O o O o B W
' Memory #IA Memaory 2 .)\ Memory %3 ‘}\' Memory #4 /

Simulation t1: 0.00001250 sec MNUM RW

After Execution

’: Addriess: |:<:EI:-:9IJEID

Memory

B:0x009000: 01 87 00 00
:0x009015: 00 00O 00 OO0
:0=x009024: 00 00O 00 00
3:0=z00903F: 00 00 00 00

[ S N o Y I OO I T o I o N o o N o O o Y I N o I o A o o A o M o B A A B A A e e e e
":\ Memory #1 }\Memor\« #ZA Memory #3 }\ Memory #4 I,"

00 o0 00 o0 0O 00 00 0O 0O 0O 00 00 o0 o0 00 00 oo
o0 o0 00 oo OO Oo0 00 0O 00 00 00 00 o0 00 00 00 oo
o0 o0 00 oo OO Oo0 00 0O 00 00 00 00 o0 00 00 00 oo
oo o0 00 oo 0o oo OO0 OO OO0 OO 00 00 o0 00 OO0 OO0 oo -l

Simulation t1: 0.00001250 sec NUM R/W

Dept. of E&E Engg. HIT-Nidasoshi. 28
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| 2b) | Write an ALP to find subtraction of two 8 bit numbers.
Label Opcode and Operands | Comments
ORG 0000H
LIJMP 8000H
ORG 8000H
MOV DPTR,#8500H ;dptr=contents of 8500h
MOVX A,@DPTR ;get the lower byte from memory location 8500h in
register A
MOV RO,A ;store in register r0
INC DPTR ; increment dptr
MOVX A,@DPTR ;get the lower byte from memory location 8501h in
register A
SUBB ARO ;sub content of rO from a
JNC NEXT ;jJump if no carry to here
INC R5 ;if carry then increment register r5
NEXT: | MOV DPTR,#9001H ;DPTR=9001h
MOVX @DPTR,A ;dptr=store the lower byte in memory location 9001h
MOV AR5 ;store the contents of r5(carry) in register A
DEC DPL ;decrement DPL i.e. DPTR=9100h
MOVX @DPTR,A ;store the carry in memory location in 9100h
LCALL 0003H ;end of asm file

Before Execution

% || Addiess: [«0:8500
:0x008500: 22 88 00 00 OO OO OO OO OO OO OO OO OO OO OO OO OO OO0 OO0 OO0 00
& :0x008515: 00O 0O OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO0 OO0 OO0 00
t{:0x00852&: 00 0O OO OO OO OO OO OO OO OO OO OO OO0 OO0 OO 0O 0O 00 00 00 oo
QX:DXDDBS3F: po o0 00O 0O OO0 OO OO0 OO0 0O OO OO OO0 OO0 00 OO 0O 0O 0O D0 OO0 oo
E \I‘-‘Il.amor\( #IA Memory 2 )\ Memory %3 .}'\ Memory 4 f
Simulation t1: 0.00001200 =ec MUM
After Execution
|| Addiess: [«0x3000
G :0x009000: 00 6 OO OO OO0 OO OO 0O OO OO0 QO OO 0O 00 OO0 OO0 0O QO 00 OO0 DO
F{:0x009015: 00 00 OO OO OO0 OO OO 0O OO0 OO0 OO0 OO Qoo 00 OO0 00 0O Q0 00 00 Do
:0x00902&: 00 OO0 OO OO OO0 OO OO 0O OO OO0 @O0 OO Qoo 00 OO0 OO0 0O Q0 00 00 Do
~E:0x009203F: 00 00 OO 0O OO0 OO0 OO0 OO QO 00 00 o0 ao Q0o 00 00 00 OO 0O 00 00
E Oz OO 002 A I o R T I Y I Y I Y I o Y o o T o N o T o N o A o I o A o Y Y o Y i N Y O N W
= | | | Memory #1 l)\Hem«‘.tr\-f #ZA Memary #3 ;’\ Memory #4 f
Simulation +1: 0.00001200 =ec MUM

Dept. of E&E Engg. HIT-Nidasoshi.
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| 2c) | Write an ALP to find multiplication of two 8 bit numbers.
Label | Opcode and Operands Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV DPTR,#8500H ;dptr=8500h
MOVX A,@DPTR ;store the number in register a from memory location
8500h
MOV B,A ;copy the number in register B
INC DPTR ;dptr=8501h
MOVX A,@DPTR ; store the number in register a from memory location
8501h
MUL AB ;multiply A and B
INC DPTR :;increment DPTR
INC DPTR ;increment DPTR
MOVX @DPTR,A ;store the higher byte in memory location in 8501h
MOV AB ;copy the contents of register b in register a
DEC DPL :decrement DPL
MOVX @DPTR,A ;store the lower byte in memory location 8502h
LCALL 0003H ;end of asm file

Before Execution

|| Address: [«0x8500 H
¢:0x008500: FF 0D 0O OO OO OO OO OO OO 00 00 OO OO 00 OO0 0O 00 00 00 00 oo
B{:0x008515: 00 00 OO0 OO OO OO QOO OO OO 00 0O OO 0O 00 OO 0O 00 0O o0 00 oo
({:0x008524: 00 00 OO0 OO OO OO OO OO OO OO0 0O OO DO 0O OO DO 00 0O OO0 0O oo

=~{:0x00853F: 00 00 OO0 0O OO0 OO OO OO 0O OO 0O OO0 0O OO OO 0O 00 0O 00 0O oo j

E CA. Lo o T I I o o Y o 1 o Y I T o I o Y o o Y T o Y Y o o Y o Y o Y N o o Y o Y o Y N o o Y o o O o N B W

g Y Memory #1,.'{, Memary %2 },‘ Memary %3 .}'\ Memory #4 I.f

Simulation t1: 000000000 sec MUPRA RW
After Execution

|| Address: [«0:8500 H
®l:0x008500: FF 0D OC F3 00 00O OO OO OO 00 0O OO 0O 00 0O 00 0O 00 00 00 oo
®:0x008515: 00 00 OO0 0O OO OO OO OO OO OO OO OO 0O OO0 0O O0 0O OO0 00 OO0 Do
®:0x0085ZA: 00 00 OO0 0O OO OO OO OO OO 00 0O OO0 00 00 00 OO0 OO0 00 00 OO0 00

QX:DXDDBSSF: Qoo oo 0o 00 0O OO OO OO0 00 OO OO0 0O 00 0O OO0 OO OO0 OO OO OO0 0o j

E CA. nmn NN, 00N 00 00 00 O 0n 0on oo 00 00 00 A0 a0 a0 060 00 00 00 O

g ' Memory #lf'{. Memoary #2 .}". Memory #3 Memory #4 I.l'r

Simulation t1: 0.00001350 sec NUM R/W

Dept. of E&E Engg. HIT-Nidasoshi.
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| 2d) | Write an ALP to find division of two 8 bit numbers.
Label | Opcode and Operands Comments
ORG 0000H
LIJMP 8000H
ORG 8000H
MOV DPTR,#8501H ;dptr=8501h
MOVX A,@DPTR ;store the number in register a from memory location
8500h
MOV B,A ;copy the number in register B
DEC DPL ; dptr=8500h

MOVX A, @DPTR

store the number in register a from memory location
8501h

DIV AB ;divide AbyB

MOV DPTR, #9500H :;increment DPTR

MOVX @DPTR,A ;store the guotient in memory location in 9500h
MOV AB ;store the reminder in register b

INC DPTR ;increment DPTR

MOVX @DPTR,A ;store the reminder in memory location 9501h
LCALL 0003H ;end of asm file

Before Execution

< | address: [«0xa500 ﬂ
G{:0x003500: FF 08 00 00 OO0 0O OO OO OO0 00 00 00 0O 0O OO 00 o0 o0 o0 0o Qo
GI:0x008515: 00 00 OO0 OO0 OO0 0O OO OO OO0 00 00 00 0O 0O OO Q0 o0 00 o0 0O Qo
#:0x00852A: 00 OO OO0 OO OO OO OO OO OO0 00 OO0 00 0O OO0 OO0 00 00 00 OO0 0O Qo

~[{:0x00353F: 00 OO OO 00 0O 0O OO OO0 00 OO0 OO0 OO0 0O OO0 OO0 00 00 00 00 0o Qo ﬂ

E CA. L Y I O o Y T o I o Y o I o Y I M o M W o T o I T o 8 o Y o o Y o I8 N o 8 o I o O o o O o N o I N o o N o O o M o O o B W

£z ' Memory #IA Memory #2 P\ Memoary #3 }\ Memory #4 I,"

Simulation t1: 0.00001250 sec MWUM R/W
After Execution

* [ address: [-0n3500 ﬂ
{:0x009500: 1F 07 00 OO0 OO OO OO OO0 0O 0O 00 00 00 OO0 00 OO0 OO0 00 00 0o oo
:0x009515: 00 00O OO Q0 OO 0O OO OO0 0O 0O OO0 00 0O OO0 00 00 0O 00 00 0O Qo
GC:0x00952A: 00 00 0O 00 OO 0O OO OO 0O 0O OO0 00 0O OO0 00 00 0O 00 00 0O Qo
=[{:0x00953F: 00 OO0 OO0 OO 0O OO0 OO0 0O 0O 00 00 0O OO0 00 OO0 DO OO0 00 0O 0o o0 J
E L R o Y T o Y S o Y T o I o N o 8 N o 8 o N o N o N o O o N o O N o O o Y o o Y O o Y O Y O o Y o O o Y o O o N o N h

£ E\ Memory 1 }\I'-‘Iemorv #Zﬁ\ Memory #3 {7\ Memory =4 I.!‘

Simulation t1: 0.00001250 sec MUM R/W

Dept. of E&E Engg. HIT-Nidasoshi.
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| 2e) | Write an ALP to square of a 8 bit numbers.

Label | Opcode and Operands Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV DPTR,#8500H ;dptr=8500h
MOVX A,@DPTR ;store the number in register a from memory location
8500h
MOV B,A ;copy the number in register B
MUL AB ;multiply A and B
INC DPTR ;increment DPTR
MOVX @DPTR,A ;store the higher byte in memory location in 8501h
MOV AB ;copy the contents of register b in register a
INC DPTR :;increment DPTR
MOVX @DPTR,A ;store the lower byte in memory location 8502h
LCALL 0003H ;end of asm file

Before Execution

’: Address: |H:UHBEUU i‘

#:0x008500: OF 00 OO OO 0O OO0 OO OO0 GO0 00 00 00 00 o0 00 OO0 00 00 o0 00 oo
= :0z008515: 00 00 00 00O ©0O OO OO OO0 0O 0O QO 0O 0O 00 00 00 oo oo o0 oo oo
¢l:0x00852A: 00 00 OO OO OO OO OO OO o0 OO OO0 00 OO0 OO0 OO0 OO 00 0O o0 oo oo
#:0x00853F: 00 00 OO0 OO 0O OO0 OO 00 GO0 00 00 00 00 o0 00 OO0 00 00 o0 00 oo j

CAd. [ S T T o I o Y o I o N o Y o I o S o Y o Y Y T o N o Y o I N o o T o Y o I o T o I Y Y T o o Y o I o Y o o N A R e |
\ Memory #IA Memory #2 ;f\ Memory #3 .}\ Memory #4 f

Simulation t1: 0.00000000 sec | L:14 C:42 MUM R/W

Memaory

After Execution

% | Addiess: |«048500 i‘

F:0x008500: OF E1 00 00 OO 0O OO OO 00O OO 00 0O OO0 0O OO0 OO 00 OO0 OO OO0 oo
:0=z008515: 00 OO0 OO OO0 OO OO OO OO o0 oo o0 00 00 0o 00 OO0 00 OO0 OO0 o0 oo
F:0x00852A: 00 00 00 OO0 OO OO OO OO OO OO OO0 0O OO 0O OO0 OO OO0 OO0 OO OO0 0o
¢ :0xz00853F: 00 OO0 0O OO0 OO OO OO OO o0 Oo o0 00 00 0o 00 OO0 00 OO0 OO0 o0 oo -]

CAd. (T T Y o o T o I o N N o o 1 T N o o N o I N o o Y Y N o N e o I Y o o T o O N o o I A o N e W N W
i\ Memory #1[& Memary %2 .}\ Memary %3 )\' Memory 4 ,"

Simulatinn 1: 000001100 sec MLIRA R

Memary

Dept. of E&E Engg. HIT-Nidasoshi. 32
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| 2f) | Write an ALP to cube of a 8 bit numbers.
Label | Opcode and Operands Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV DPTR,#8500H ;dptr=8500h

MOVX A,@DPTR ;store the number in register a from memory location
8500h

MOV B,A ;copy the number in register B

MOV R3,A ;save in register r3

MUL AB ;multiply A and B

MOV R4,B ;save the first lower byte in r4

MOV B,R3 ;load once again register B with number which has to cube

MUL AB ;multiply first higher byte stored in register A with B

MOV DPTR,#9002H ;Load DPTR by 9002H

MOVX @DPTR,A : store the result in DPTR

MOV R2,B ;save the second lower byte in r2

MOV A,R4 ;store the first lower byte in register in a from r4

MOV B,R3 ;store the contents of register in B

MUL AB ;multiply register A and B

ADD A R2 ;add register A and register r2

DEC DPL ; decrement dptr

MOVX @DPTR,A ;store the higher byte in memory location in 9001h

MOV A #00H ;a=00h

ADDC A,B ;add register A and B with carry

DEC DPL ;decrement dpl

MOVX @DPTR,A ;copy the contents of A in memory location pointed by
DPTR

LCALL 0003H ;end of asm file

Before Execution

’: Address: [«0x8500

X:0=z008500: FF 0O 0O 00
B{:0x008515: 00 00 00 00
D:0x00852A: 00 00 00 00

0o oo oo 00 00 00 00 00 00 00 OO0 00 OO0 00 oo oo
0o oo o0 00 OO OO 0O 0O 00 OO0 OO0 OO0 OO OO oo 0o
0o oo o0 00 OO OO 0O 0O 00 OO0 OO0 OO0 OO OO oo 0o

=[{:0x=00853F: 00 00 00 00 oo oo oo oo 00 0O 00 00 00 00 OO0 OO0 OO0 OO0 00 00 _J
E CoA . L 8 T o O Y Y o Y T O o N o o o i o I Y o Y o Y o o Y o o o Y o Y o Y o o Y o O e N w ' M m H w hd
= Y Memory #1 fg Memory #2 (}\' Memory #3 '}\.| Memory #4 f’
Simulation t1: 0.00002200 sec MNUM RIW
After Execution
*|| Address: [+.0x3000 H
t{:0x009000: FD 02 FF 00 oo 0O0 00 00 0O OO DO OO OO OO 00 00 00 0O o0 oo

Memory

®:0=z00%015: 00 00 00 00
H{:0x00%902A: 00 00 00 0O
B{:0x00903F: 00 00 00 00

O OOO0OC A inl

O oo o an o, 00 n
| | | r\.' Memoary #1 l}"l'-'lemory#ll.-{' Memory #3 .}'\ Memoary #4 I.l'r

Simulation

oo oo 00 00 OO0 OO0 OO OO OO OO OO0 0O OO OO OO oo
oo oo 00 00 OO0 OO0 00 OO OO OO0 00 0O 00 OO OO oo
oo oo 00 00 OO0 OO0 0O OO OO OO0 OO0 0O OO0 OO OO oo

O n0n 00 00 00 A0 a0 00 OO0 060 00 00 00 o060 00

t1: 0.00002200 sec

Dept. of E&E Engg. HIT-Nidasoshi.
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| 2g) | Write an ALP to find addition of two 16 bit numbers.
Label Opcode and Operands | Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV DPTR #8503H | ;dptr=contents of 8503h

MOVX A,@DPTR ;get the lower byte from memory location 8503h in
register A

MOV R1,A ;store content of A in register rl

MOV DPTR #8501H | ;dptr=contents of 8501h

MOVX A,@DPTR ;get the lower byte from memory location 8501h in
register A

ADD A, R1 A=A+R1

MOV DPTR,#9002H | ; DPTR=9002h

MOVX @DPTR,A ; 9002H=A

MOV DPTR #8502H | ; DPTR= 8502h

MOVX A,@DPTR ;A= content of 8502h

MOV R2,A i R2=A

MOV DPTR #8500H | ; DPTR= 8500h

MOVX A, @DPTR ; A=content of 8500H

ADDC A, R2 ;A=A+R2+C

JNC NEXT ;Jump if no carry to next

INC R7 ;if carry then increment register r7

NEXT: | MOV DPTR,#9001H | ;DPTR=9001h

MOVX @DPTR,A ;dptr=store the lower byte in memory location 9001h

DEC DPL ;decrement DPL i.e. DPTR=9000h

MOV AR7 ; A=R7

MOVX @DPTR,A ;store the carry in memory location in 9000h

LCALL 0003H ;end of asm file

Before Execution

Address: |:-::E|:<85EID

Memory

2:0xz008500: AA BB CC DD 00
:0x008515: 00 00 00 00 00
2(:0xz00852a: 00 00 00 0O OO0
:0x00853F: 00 00 00 00 00

oo oo 0o oo 00 00 OO0 OO 00 00 00 00 00 0o 0o oo
oo oo oo oo 00 00 00 OO 00 00 00 00 00 0o 0o oo
0o oo 00 00 OO OO OO0 OO OO OO0 OO0 OO0 00 00 00 00
oo oo oo oo 00 00 00 OO 00 00 00 00 00 0o 0o oo

o 8 T o T o Y o T o I Y o N o Y Y o o N o o A e W

=, (N T o O I N o I Y o o O o o N o o o o A e O N
' Memory #1{1(\ Memary #2 ;’\ Memary #3 ;’\' Memory #4 f

Simulation

After Execution

t1: 000001950 sec

’: Address: |:<:D:<SDDD i‘
G:0x009000: 01 77 93 00 0O 0O OO OO0 OO OO OO OO OO OO0 OO0 00 00 0O OO0 a0 o0
G{:0x009015: 00 OO OO0 OO0 OO0 OO0 0O 00 OO0 OO OO0 OO0 00 OO 00 OO0 OO0 0o oo oo oo
G:0x00902A: 00 OO OO0 OO OO OO 00 00 00 OO0 OO oo OO OO0 00 O0 oo oo oo oo oo

~E:0x00903F: 00 00 00 OO0 OO0 OO oo oo OO0 00 0O OO oo oo oo o0 00 o0 o0 oo oo J

E mnm mnr mr iminl iminl o imiml iminl iminl O O imiml iminl oo O imiml iminl iminl iminl il

2 E Memory #1 }\Memor\( #2({| Memory #3 .}\ Memory #4 f

Sirmulation 1: 0.00001950 zec MUM RAW
Dept. of E&E Engg. HIT-Nidasoshi. 34
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| 2h) | Write an ALP to find subtraction of two 16 bit numbers.
Label Opcode and Operands | Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV DPTR #8503H | ;dptr=contents of 8503h

MOVX A,@DPTR ;get the lower byte from memory location 8503h in
register A

MOV R1,A ;store content of A in register rl

MOV DPTR #8501H | ;dptr=contents of 8501h

MOVX A,@DPTR ;get the lower byte from memory location 8501h in
register A

SUBB A, R1 JA=A-R1

MOV DPTR#9002H | ; DPTR=9002h

MOVX @DPTR,A ; 9002H=A

MOV DPTR #8502H | ; DPTR= 8502h

MOVX A,@DPTR ;A= content of 8502h

MOV R2,A i R2=A

MOV DPTR #8500H | ; DPTR= 8500h

MOVX A, @DPTR ; A=content of 8500H

SUBB A, R2 ;A=A+R2+C

JNC NEXT ;Jump if no carry to next

INC R7 ;if carry then increment register r7

NEXT: | MOV DPTR,#9001H | ;DPTR=9001h

MOVX @DPTR,A ;dptr=store the lower byte in memory location 9001h

DEC DPL ;decrement DPL i.e. DPTR=9000h

MOV AR7 ; A=R7

MOVX @DPTR,A ;store the carry in memory location in 9000h

LCALL 0003H ;end of asm file

Before Execution

’: Address: |3:IJ:4850E|

Memary

X :0=008500:
X :0=008515:
K 0=008524;:
X :0=x00853F:

CaA.
Y Memory #1 A Memaory

cc
oo
oo
oo

nno nmn oo 00

oo
oo
oo oo
oo oo

o0 oo 00

oo
oo

ao
ao
ao
ao

ininl

oo oo 00 00
#2 ‘}\ Memory #3 )\'

Simulation

Memaory #4 /

t1: 0.00001900 sec

After Execution

’j Address: [« (x3000

Memary

o :0=z009000:
B :0=x009015:
o 0=z009024:
2 :0=z00903F:

mnr mr mnr O inliml il inliml il inliml
:‘ Memary #1 )\Memorv #2,& Memory #3 )\ Memary #4 f

oo zz2 22
oo o0 an
oo oo oo
oo o0 an

Simulation

ao
ao
oo
ao

ao
ao
oo
ao

ao
ao
oo
ao

fulnl

t1: 0.00001900 sec

Dept. of E&E Engg. HIT-Nidasoshi.
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| 2i) | Write an ALP to square of a 16 bit numbers.

Label | Opcode and Operands | Comments
ORG 0000H
LIJMP 8000H
ORG 8000H
MOV DPTR, #8501H | ;dptr=8501h
MOVX A, @DPTR ;store the number in register a from memory location 8501h
MOV RO, A ; store the content reg a in r0
DEC DPL ; dpl=dpl-1
MOVX A, @DPTR ;store the number in register a from memory location 8500h
MOV R1, A ; store the contentreg ain rl
MOV A, RO ; store the content reg r0 in a
MOV B,A ; store the contentregainb
MUL AB ; a=axb
MOV DPTR, #9005H | ;dptr=9005h
MOVX @DPTR, A ;store the number in register a from memory location 9005h
MOV R2, B ; store the content reg b in r2
MOV A, RO ; store the content of reg r0 in a
MOV B, R1 ; store the contentreg rl in b
MUL AB :a=axb
ADD A, R2 ; add content r2 with a
MOV R3, A ; store the content of reg a in r3
MOV R2, B ; store the content of reg b in r2
CLR A ; a=0
ADDC A, R2 ra=a+c+r2
MOV R2,A
MOV A, RO ; store the content of reg r0 in a
MOV B, R1 ; store the content of regrlinb
MUL AB ; a=axb
MOV R7, A ; store the content of reg a in r7
MOV R4, B ; store the content of reg b in r2
MOV A, R1 ; store the content of reg rl in a
MOV B, R1 ; store the content of reg rlinb
MUL AB :a=axb
ADD A, R2 pa=a+r2
MOV R6, A ; store the content of reg a in r6
MOV A B ; store the content of reg b in a
MOV R5,A ; store the content of rega in r5
MOV A, R3 ; store the content of reg r3 in a
ADD A, R7 ;a=a+r7
DEC DPL .dpl=dpl-1
MOVX @DPTR, A ;store the number in register a from memory location
MOV A, R4 ; store the content of reg r4 in a
ADDC A, R6 ; a=a+C+r6
DEC DPL :dpl=dpl-1
MOVX @DPTR, A ;store the number in register a from memory location
MOV A, R5 ; store the content of reg r5 in a
DEC DPL :dpl=dpl-1
MOVX @DPTR,A ;store the number in register a from memory location
LCALL 0003H end

Dept. of E&E Engg. HIT-Nidasoshi.
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Before Execution

Address: |:<:EI:485EIEI

F:0xz008500: 77 87
F:0x008515: 00 00
F:0x008524: 00 00
i 0=00853F: 00 00

Memary

oo
oo
oo
oo

oo oo 00 0o
oo oo 00 00
oo oo 00 00
oo oo 00 0o

o
o
oo
o

ao
ao
ao
oo

oo ao
oo oo
oo oo
oo oo

ao

ao
oo

oo
oo
oo
oo

imin]

o

oo
o

o

oo
o

oo

oo
oo

oo

oo
no

o

oo
o

ao

ao
oo

oo

0o
oo

o

oo
o

Simulation

CAd. no nno OO0 a0 o060 o0 oO; oOn 00 o0 ;6
Y Memory #IA Memory #2 .}\ Memory #3 ,\' Memory #4 ,"

t1: 0.00003700 sec

MUM

After Execution

Address: |x0x3000

X 0=009000:
:0x009015:
F:0x00902A: 00 00
F:0xz00%903F: 00 00

: Memory #1 }\

ao oo
ao oo

Memory

37
oo
oo
oo

nm

n

Memo!

aa
o
o
o

00

no oo
oo do
oo do
oo do

0o on

aa
o
o
o

00

oo _On 00
rv#lf\ Memory #

Simulation

3 A

nn
Mem

ory %4

t1: 0.00003700 sec

R

Dept. of E&E Engg. HIT-Nidasoshi.

37



Microcontroller Laboratory 18EEL57

3 Counter
3a) | Write an ALP to generate Hex up counter.
3b) | Write an ALP to generate Hex down counter.
3c) | Write an ALP to generate BCD up counter
3d) | Write an ALP to generate BCD down counter.

Dept. of E&E Engg. HIT-Nidasoshi.
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| 3a) | Write an ALP to generate Hex up counter.
Label Opcode and Operands | Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV A #00H :load the accumulator with 00H
UP: | LCALL DELAY ;call delay
INC A ; increment accumulator by 1
CJINE A #40H,UP ;compare accumulator with 40h if not equal jump up
LCALL 0003H ; end
DELAY: | MOV RO,#0FFH ; load r0 by FFH
BACKL1: | MOV R1#0FFH ; load r1 by FFH
BACK: | MOV R2,#0FFH ; load r2 by FFH
HERE: | DJNZ R2,HERE ; decrement r2 if not equal to zero jump here

DINZ R1, BACK

;decrement r1 if not equal to zero jump Back

DJNZ RO,BACK1

;decrement r0 if not equal to zero jump Backl

RET

:return to main

Dept. of E&E Engg. HIT-Nidasoshi.
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3b) | Write an ALP to generate Hex down counter.

Label Opcode and Operands | Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV A, #020H ;load the accumulator with 20H
UP: | LCALL DELAY ;call delay
DEC A ; decrement accumulator by 1
CJINE A #00H,UP ;compare accumulator with 00H if not equal jump up
LCALL 0003H ; end
DELAY: | MOV RO,#0FFH ; load r0 by FFH
BACK1: | MOV R1#0FFH ; load r1 by FFH
BACK: | MOV R2,#0FFH ; load r2 by FFH
HERE: | DJNZ R2,HERE ; decrement r2 if not equal to zero jump here

DINZ R1, BACK

;decrement r1 if not equal to zero jump Back

DJNZ RO,BACK1

;decrement r0 if not equal to zero jump Backl

RET

:return to main

Dept. of E&E Engg. HIT-Nidasoshi.
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3c) | Write an ALP to generate BCD up counter

Label Opcode and Operands | Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV A #00H :load the accumulator with 00H
UP: | LCALL DELAY ;call delay
ADD A #01H ; add accumulator with 0 1H
DA A ;decimal adjust accumulator
CJINE A #30H,UP ;compare accumulator with 30h if not equal jump up
LCALL 0003H ;end
DELAY: | MOV RO,#0FFH ; load r0 by FFH
BACK1: | MOV R1#0FFH ; load r1 by FFH
BACK: | MOV R2,#0FFH ; load r2 by FFH
HERE: | DJNZ R2,HERE ; decrement r2 if not equal to zero jump here

DINZ R1, BACK

;decrement rl if not equal to zero jump Back

DJNZ RO,BACK1

;decrement r0 if not equal to zero jump Backl

RET

:return to main

Dept. of E&E Engg. HIT-Nidasoshi.
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| 3d) | Write an ALP to generate BCD down counter.
Label Opcode and Operands | Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV A #30H ;load the accumulator with 30H
UP: | LCALL DELAY ;call delay
ADD A #99H ; add accumulator with 99H
DA A ;decimal adjust accumulator
CJINE A #00H,UP ;compare accumulator with 00h if not equal jump up
LCALL 0003H ;end
DELAY: | MOV RO,#0FFH ; load r0 by FFH
BACKZ1: | MOV R1,#0FFH ; load r1 by FFH
BACK: | MOV R2,#0FFH ; load r2 by FFH
HERE: | DJNZ R2,HERE ; decrement r2 if not equal to zero jump here

DINZ R1, BACK

;decrement rl if not equal to zero jump Back

DJNZ RO,BACK1

;decrement r0 if not equal to zero jump Backl

RET

:return to main

Dept. of E&E Engg. HIT-Nidasoshi.
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Boolean and logical instructions (bit manipulation).

4a)

Write an ALP to compute the following.

IF X=0; THEN NUML1 (AND) NUM2, IF X=1; THEN NUML1 (OR) NUM2,

IF X=2; THEN NUM1 (XOR) NUM2, ELSE RES =00, RES IS 23H LOCATION
Using logical instructions in byte level.

Dept. of E&E Engg. HIT-Nidasoshi.
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4a) | Write an ALP to compute the following.

IF X=0; THEN NUM1 (AND) NUM2, IF X=1; THEN NUM1 (OR) NUM2,
IF X=2; THEN NUM1 (XOR) NUM2, ELSE RES =00, RES IS 23H LOCATION
Using logical instructions in byte level.

Label Opcode and Operands Comments
ORG 0000H
LIJMP 8000H
ORG 8000H
MOV A, 20H : Store the content of 20H in A
MOV R1, A : Store the value of A in R1
MOV A, 21H : Store the content of 21H in A
CINE RL, #0. CKOR ; compare the content of R_l with zero, if yes go to
ckor otherwise go to next instruction
ANL A, 22H : A=A and content of 22H
MOV 23H, A : move the content of A in 23H
SIMP END1 :End
CKOR: | CINE RL, #1, CKXOR pif R_l IS not_equal to 1 go to ckxor, otherwise go to
next instruction
ORL A, 22H : Or the content of A with content of 22H
MOV 23H, A : move the content of A in 23H
SIMP END1 :end
CKXOR: | CINE R1, #2H. OTHER pif R_l is not_equal to 2 go to other, otherwise go to
next instruction
XRL A, 22H : Ex-or the content of A with content of 22H
MOV 23H, A : move the content of A in 23H
SIMP END1 :end
OTHER: | CLR A :A=0
END1: | MOV 23H, A : move the content of A in 23H
HERE: | SIMP HERE ;unconditional jump to here.
END :end
When X=0 When X=1
T Address: |i:IZI:-:2EI T Addressz: |i:|:|:-:2EI
I:0xZ0: 00 42 36 02 00 OO0 T:0x20: 01 42 36 76 00 00
I:0x37: 00 00 00 00 o0 oo I:0«37: 00 00 00 00 00 oo
I:0xz4E: 00 00 00 00 0O OO0 I:0=4E: 00 00 00O 00 0O 00
E—I:DKEIE: a0 oo oo oo oo Qo ;I:DKES: 0o 0o 00 0o oo oo
mnr mnn mr (i e i ]
é |'-. Memory #1 .-E Memory #2 E | Y Memory #1 .-E Memory #2
Simu|at S-ImLIlEt
When X=2 When X=3
’: Addresz: |i:|:|:-:2I:I T Address: |i:|:|:-:2|:|
I:0xz20: 02 42 36 74 00 00 [ I:0x20: 03 42 35 00 00 00
I:0x37: 00 00 00 OO0 o0 oo r I:0x37: 00 00 00O OO OO0 0o
I:0x4E: 00 00O 00 0O 00 oo o I:0x4FE: OO 00 0O 00 0O 00
;I:DXES: oo OO0 OO0 a0 oo oo o gI:DxE.S: oo a0 0o oo oo oo
E Y Memory #1 .-E Memory #2 i E I_‘I'-. ;E;:wn#nl .-E Memory #2

Simulatic

Simulal

Dept. of E&E Engg. HIT-Nidasoshi.
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5. Conditional call and return instructions.

5a) | Write a program to toggle all the bits of port 1 continuously by sending the values
55H and AAH using call and return instructions.

5b) | Write an ALP to find factorial of a number using call and return instructions.

Dept. of E&E Engg. HIT-Nidasoshi.
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5a) | Write a program to toggle all the bits of port 1 continuously by sending the values

55H and AAH using call and return instructions.

Label 852?;? dind Comments
ORG 0000H
LIMP 8000H
ORG 8000H
MOV R5, #05H ; 1'5=05h
GO: | MOV A, #55H ;a=55h
MOV P1, A ; ;store the number in from memory location
LCALL 300H ; Long call to 300h i.e delay program
MOV A, #0AAH ; move the content aaH to A
MOV P1, A ; move the content of A in P1
LCALL 300H ; Long call to 300h i.e delay program
DIJNZ R5, GO ; R5=R5-1, if R5 is not equal to zero then jump to go
LCALL 0003H ; Long call to 300h i.e delay program
ORG 300H ; Start delay program
MOV RO, #0FFH ; RO=FFH
HERE: | MOV R1, #0FFH
BACK1: | MOV R2, #0FFH ; R1I=FFH
BACK: | DINZ R2, BACK ; R2=R2-1, if R2 is not equal to zero then jump to back

DINZ R1, BACK1

; R1=R1-1, if R1 is not equal to zero then jump to backl

DJNZ RO, HERE

; RO=R0-1, if R2 is not equal to zero then jump to here

RET

: Return to main program

Dept. of E&E Engg. HIT-Nidasoshi.
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| 5b) | Write an ALP to find factorial of a number using call and return instructions.
Label Opcode and Operands Comments
ORG 0000H
LIJMP 8000H
ORG 8000H
MOV A, 40H ;Move the content of 40H in A
MOV RO, A ; Move the content of A in RO
LCALL 9000H ;call 9000h
LCALL 0003H ; call 3000h
ORG 9000H ; Originate 9000h
FACT: | CINE RO, #01H, NEXT | ; if RO is not equal to 1 then jump to next
RET ; Return to main program
NEXT: | DEC RO ; RO=R0-1
MOV B, RO ; Move the content of RO Inb
MUL AB ;A=AxB
MOV 41H, A ; Move the content of A in R5
LIJMP 9000H ; Go to 9000h
END ;end
Before Execution
|| Address: [i0x40 i‘
I:0x40: 04 00 00 00 00 00 OO OO0 OO OO OO OO OO0 OO OO0 OO0 00 OO0 OO 00 00 00 00
I:0x57: 00 00 00 OO0 0O OO0 OO 00 OO OO OO0 0O OO0 OO 00 00 00 00 OO 00 00 00 00
I:0x6E: 00 00 00 00 0O 00 OO 00 OO OO OO0 0O OO0 OO 00 00 00 00 OO 00 00 00 00
Fl1:0x65: 00 80 20 90 90 09 90 00 99 90 99 90 90 99 90 99 90 29 99 9999 %0 20 |
2 Lﬁﬂclhhnemow #1 /, Memory #2 }, Memory #3 J Memory #4
Simulation t1: 0.00000000 sec  [L:17 C:58 NUM R/W
After Execution
* | address: [i0ma0 i‘
I:0x40: 04 18 00 00 00 00 OO0 00 OO0 0O OO0 OO0 OO OO OO0 OO0 OO OO OO0 00 OO0 OO 0O
I:0%57: 00 00 00 00 00 0O OO0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
I:0x6E: 00 00 00 00 00 0O OO0 00 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 0O
FIL:0x05: 00 90 90 00 00 90 90 99 80 90 90 99 99 90 90 90 29 90 99 99 92 99 %0
z Llfufmr_]\nemow #1 A Memory #2 ) Memory #3 A Memory #4 [
Simulation t1: 0.00002400 sec NUM RAW
Dept. of E&E Engg. HIT-Nidasoshi. 47
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6 Code conversion programs — BCD to ASCII, ASCII to BCD, ASCII to decimal,
Decimal to ASCII, Hexa decimal to and Decimal to hexa.
6a) | Write an ALP to convert hexadecimal number to decimal number.
6b) | Write an ALP to convert decimal number to hexadecimal number.
6¢) | Write an ALP to convert packed BCD number to ASCII number.

6d)

Write an ALP to convert ASCII number to BCD number

Dept. of E&E Engg. HIT-Nidasoshi. 48
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| 6a) | Write an ALP to convert hexadecimal number to decimal number.
Label | Opcode and Operands | Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV DPTR,#8500H | :dptr=8500h

MOVX A,@DPTR ;copy the contents of memory location pointed by DPTR
into register A

MOV B,#64H :B=64H

DIV AB ;division A/B

INC DPTR :increment DPTR=8501H

MOVX @DPTR,A ;copy the contents of memory location pointed by DPTR
into register A

MOV AB ; move the content of B into A register

MOV B,#0AH ;Store the number 0AH into register B

DIV AB ; division A/B

INC DPTR ; increment DPTR=8502H

MOVX @DPTR,A ; store the contents of register A in memory location
pointed by DPTR

INC DPTR ;increment DPTR=8503H

MOV AB :move the content of B into A register

MOVX @DPTR,A ; store the contents of register A in memory location
pointed by DPTR

LCALL 0003H ;end of asm file

Before Execution

’: Address: |:-<:D>:850E|

Memory

After

C:0x008500: FF OO0 OO0 0O 0O
F:0x008515: 00 00 OO 0O oo

Gl:0x00852A: 00 00 OO OO OO
‘ F:0x00853F: 00 00 OO OO o0

o0 o0 00 oo o0 o0 00 00 00 00 00 00 oo 00 0o 0o
g0 00 00 00 oo 00 o0 00 00 00 00 00 oo 00 0o 0o
o0 o0 00 00 00 00 00 00 00 00 00 0o oo 00 0o oo
oo oo oo oo oo o0 o0 o0 00 00 00 00 oo 00 0o 0o =

Execution

CA. LI I Y I o N o I o N o o I o I N I8 o N o I N o I o N o I8 N o I8 o N o o AN o I N o I N o I o A o o T o I O o o M N M N B m W |
'\ Memory #IA Memory #2 ,‘*\ Memory #3 )\ Memoary =4 /

Simulation t1: 0.00001700 sec  |L:19 C:60 UM RAW

Address: |>::D:<BEDD

Memory

Dept.

F:0x008500: FF 02 05 05 00
¢l:0x008515: 00 00 00 00 00
G :0x0085Z2A: 00 00 00 00 0O
C{:0x00853F: 00 00 00 00 0O

oo 00 0o 00 0o 00 00 OO OO OO0 OO0 00 00 oo oo 0o
oo 00 oo 0o oo 0o 00 OO0 OO OO0 OO 00 00 o0 0o 0o
oo 00 0o 00 0o 00 00 OO OO OO0 OO0 00 00 oo oo 0o
oo 00 00 00 00 00 0O OO OO OO OO 00 00 o0 0o 00

-
I o S o T o Y o I o I o N o N o Y T o Y o Y o o N o O N N e N E

CA. [ O I o o N N N
\Hemor\(#l/{\ Memory %2

Sirmmulatinn 1+ 0 OO0 700 car ML TRA RAN

of E&E Engg. HIT-Nidasoshi.
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| 6b) | Write an ALP to convert decimal number to hexadecimal number.
Label | Opcode and Operands Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV DPTR,#8500H ;dptr=8500h
MOVX A,@DPTR ;copy the contents of memory location pointed by DPTR
into reg A
MOV B,#64H ;B=64H
MUL AB ;multiply A and B
MOV R2,A ;store the contents of A in register r2
INC DPTR ;increment DPTR=8501H

MOVX A ,@DPTR

;copy the contents of memory location pointed by DPTR
into register A

MOV B,#0AH ;Store the number 0AH into register B

MUL AB ; division A/B

MOV B,R2 ;store the contents of R2 in register B

ADD AB ;add register A and B

MOV B,A ;store the contents of A in register B

INC DPTR ; increment DPTR=8502H

MOVX A,@DPTR ; copy the contents of memory location pointed by DPTR
into register A

ADD AB ;add register A and B

INC DPTR ;increment DPTR=8503H

MOVX @DPTR,A

; store the contents of register A in memory location
pointed by DPTR

LCALL 0003H

:end of asm file

Before Execution

Lddress: |:-::D:-:85|JEI

Memory

:0x00G500: 02 05
H:0x008515: 00 00 00
X :0x008524: 00 00 OO
X :0x00853F: 00 00 00

CA. no o, OO0 OO0 o0 O o0 a0 00 a0 oo o0 oo a0 o0 on o0
\ Memory #IA Memory #2 }-\ Memory #3 .}\. Memory #4

o1 0o oo

go 0o oo oo 0d o0 0o 00 00 00 00 0O 00 00 00 oo
oo oo g0 00 00 @0 00 o0 a0 00 00 00 00 00 00 00 00 oo
oo oo oo 00 ODO DO OO OO OO OO OO OO OO OO OO OO OO DO
oo 00 0o 00 OO 0O 00 OO OO OO OO0 OO 0O OO0 OO 00 00 0O

On o0 an GO0

Simulation £1: 0.00001900 sec MUM
After Execution
’: Address: | 048500 i‘
G :0x0085%00: 02 05 01 FB OO OO OO QO OO QO OO QO OO OO OO OO OO 00 OO0 00 oo

¢ :0xz008515: 00 0O OO0 OO0 OO0 OO0
X :0x00852A: 00 00 00 00 00 00

oo o0 00 oo OO0 00 00 0O oo Oo o0 oo oo oo oo
oo oo 00 00 OO OO OO 0O 00 0O 00 00 OO0 00 OO0

»[{:0x00853F: 00 00 00 00 00 00 00 OO0 OO OO OO OO OO 0O 0O 0O 0O 00 00 00 oo _J
E CA. LI Y O v o Y o o Y i I N o o Y N Y o Y o o Y I o T o Y o o Y o Y N o I o Y o Y o Y I N o o Y o o I N o Y W v
s Y Memory #JA Memory 2 .}\ Memory %3 ."h'. Memory #4 f

Simulaticn 1: 0.00001900 sec MNUM R/W
Dept. of E&E Engg. HIT-Nidasoshi. 50
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| 6c) | Write an ALP to convert packed BCD number to ASCII number.
Label | Opcode and Operands Comments

ORG 0000H

LJMP 8000H

ORG 8000H

MOV DPTR,#8500H ;dptr=8500h

MOVX A,@DPTR ;store the contents of memory location pointed by DPTR
into register A

MOV R0O,A ;move the content of A to r0.

ANL A #0FH ;make logical AND function with register A and
immediate data OFH

ORL A#30H ;make logical OR function with register A and immediate
data 30H

INC DPTR ;increment DPTR

MOVX @DPTR,A ;save the result in memory location 8501H

MOV A,RO ;get the once again BCD number in register A

ANL A #0FOH ;make logical AND function with reg A and immediate
data OFOh

SWAP A ;swap the contents of register A

ORL A#30H ;make logical OR function with reg A and immediate
data 30H

INC DPTR :;increment DPTR

MOVX @DPTR,A ;save the result in memory location 8502H

LCALL 0003H ;end of asm file

Before Execution

Memory

Address: |:-::|:|H85E|D

X :0=008500:
B:0x008515:
B:0x008524:
B:0=00853F:

CdAd.
' Memory #1 f{.

35
oo
oo
oo

[ninl

an
oo
oo
oo

[ninl

an
oo
oo
oo

0o
oo
oo
oo

an
an
an
oo

ao
ao
ao
oo

an
oo
oo
oo

il

an
oo
oo
oo

il

0o
oo
oo
oo

il

an
an
an
oo

iminl

ao
ao
ao
oo

Or

ao
ao
ao
oo

Or

oo
oo
oo
0o

O

oo
oo
oo
oo

O

ao oo
ao oo
ao oo
oo oo

Or o0

oo
oo

oo
oo
oo oo oo
oo oo oo

oo
oo

oo
oo
oo
oo

il

oo
oo
oo
oo

il

OO0 oo oo 00
Memory #2 ;f\ Memary #3 .}'\

Simulation

After Execution

oo o; a0
Memory #4 ,-F

t1: 0.00000000 sec  |L:18 C:66 MNUM

o
4

Memory

Lddress: |x:DxBEDD

X :0:2008500:
H:0xz008515:
L :0=z008524:
B :0z00853F:

CA.
Y Memory #1 ."{\

35
oo
oo
oo

[ninl

35
oo
oo
oo

[ninl

33
ao
ao
ao

oo
an
an
an

oo
oo
an
oo

oo
oo
oo
oo

oo
an
an
an

imiinl

oo
oo
an
oo

il

oo
oo
oo
oo

iminl

0o
oo
oo
oo

O

oo
an
an
an

iminl

oo
an
an
an

imiinl

oo
oo
oo
oo

il

oo
oo
oo
oo

iminl

oo oo
oo oo
oo oo
oo oo

O o0

oo
an

oo oo
oo oo
ao oo ao

oo oo

ao
o0 0

0o
oo
oo
oo

O

oo
an
an
an

iminl

[ N T o Y O o o N A
Memory #2 }\.' Memory #3 .}\

Simulation

Dept. of E&E Engg. HIT-Nidasoshi.
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| 6d) | Write an ALP to convert ASCII number to BCD number
Label | Opcode and Operands Comments

ORG 0000H

LIJMP 8000H

ORG 8000H

MOV DPTR,#8500H ;dptr=8500h

MOVX A,@DPTR ;store the contents of memory location pointed by DPTR
into reg A

ANL A #0FH ;make logical AND function with register A and
immediate data OFH

MOV B,A ;store in register B

INC DPTR :;increment DPTR

MOVX A,@DPTR

;get the second ASCII number in reg A from memory
location 8501H

ANL A #0FH ;make logical AND function with reg A and immediate
data OFOh

SWAP A ;swap the contents of register A

ORL A,B ;make logical OR function with register A and B

INC DPTR ;increment DPTR =8502H

MOVX @DPTR,A

;save the result(BCD Number.) in memory location
8502H

LCALL 0003H

:end of asm file

Before Execution

Address: |:-::IZI:-:85EIEI

F:0:x003500:
F:0:z008515:
Fl:0xz00852A:
F:0x00853F:

B3
an
an
an

a¥s]
ao
ao
ao

an
an
an
an

ao
ao
ao
ao

an
an
an
an

ao
ao
ao
ao

an
an
an
an

ao
ao
ao
ao

an

an
an
an
an

ao
ao
ao
ao

an
an
an
an

ao
ao
ao
ao

an

an
an
an
an

imin]

ao
ao
ao
ao

an

an
an
an
an

imin]

ao
ao
ao
ao

an

an
an
an
an

imin]

ao
ao
ao
ao

an

an
an
an
an

imin]

ao
ao
ao
ao

an

an
an
an
an

imin]

Memory

C oA no Mo _O0 A0 a0 o0 (0 OO i A0
\ Memory #ll.f-r.I Memory #2 I.‘-'-.I Memory #3 .}". Memory #4 I.-'r

Simulation

t1: 000001050 sec MUM

After Execution

Mamory

Address: |H;nxaann

Bl 0z008500:
Bl 0z008515:
Fl:0z008524:
Bl 0z00853F:

CaA.
Y Me

B5
ao
ao
ao

a¥s]
ao
ao
ao

85
ao
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7 Programs to generate delay, Programs using serial port and on-chip
timer/counters.
7a) | Write an ALP to toggle the content of port O continuously using timer delay in
between.
7b) | Write an ALP to transmit characters to a PC HyperTerminal using the serial port and

display on the serial window.
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7a) | Write an ALP to toggle the content of port 0 continuously using timer delay in

between.
Label 8Bg?adne dznd Comments
ORG 0000H
LIMP 8000H
ORG 8000H
MOV RO, #0AH ; RO=0AH
GO: | MOV A, #55H ; A=55H
MOV PO, A ; Move the content of A in PO
ACALL DELAY ; Call delay program
MOV A, #0AAH ; A=AAh
MOV PO, A ; Move the content of A in PO
ACALL DELAY ; Call delay program
DJNZ RO, GO ; RO=R0-1, if RO is not equal to zero then jump to go
LCALL 0003H ; End of main program
DELAY: | MOV TMOD, #01H | ; Load TMOD
START: | MOV TLO, #00H ; Load TLO
MOV THO, #00H ;Load THO
SETB TRO ; TRO=1,
HERE: | JNB TFO, HERE ;if TFO is not equal 1 then jump to here
CLRTRO ; TRO=0
CLRTFO ; TFO=0
RET ;Return to main program
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7b) | Write an ALP to transmit characters to a PC HyperTerminal using the serial port and
display on the serial window.
Label Opcode and Operands | Comments
ORG 0000H
LJMP 8000H
ORG 8000H
MOV TMOD, #20H ; TMOD= 20H
MOV THL1, #-3 ;TH1=-3H
MOV SCON, #50H ;SCON= 50H
SETB TR1 ;TR1=1;
MOV A, #H’ ;Load letter ‘H’ in A
ACALL TRANS ;Call transmit program
MOV A, #7T° ;Load letter ‘I’ in A
ACALL TRANS ;Call transmit program
MOV A, #71° ;Load letter ‘T’ in A
ACALL TRANS ;Call transmit program
LCALL 0003H ;Stop the program
TRANS: | MOV SBUF, A ; Load SBUF with letter stored in A
HERE: | JNB Tl, HERE ; If Tlis not equal 1 jump to here
CLR TI ; Clear Tl
RET ; Return
END ; End
After Execution
|
Tasm |} Disassembly of  Serial #1
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Stepper motor interface.

8a)

Write a C program to rotate stepper motor in clockwise/anticlockwise direction.
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8a) | Write a C program to rotate stepper motor in clockwise/anticlockwise direction.

#include<reg51.h>
sbit sw=P1"6;
void delay(unsigned int );

void main()
{
sw=1;
while(1)
{
if(sw==0)
{
P2=0x66;
delay(22000);
P2=0x33;
delay(22000);
P2=0x99;
delay(22000);
P2=0xcc;
delay(22000);
}

else
{
P2=0xcc;
delay(22000);
P2=0x99;
delay(22000);
P2=0x33;
delay(22000);
P2=0x66;
delay(22000);
}
}
}

void delay(unsigned int itime)
{
unsigned int I, j;

for(i=0;i<=itime;i++);
for(j=0;j<=6000;j++);
}
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DC motor interface for direction and speed control using PWM.

9a)

Write a C program to show the on off control of DC motor.
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| 9a) | Write a C program to show the on off control of DC motor.

#include<reg51.h>
shit ok=P2°4;
void turn_onoff(unsigned int);

void main(void)

{

TCON=0;
TMOD=0x20;
while(1)

{

ok=0;
turn_onoff(50000);
ok=1;
turn_onoff(50000);
}

}

void turn_onoff(unsigned int)
{

unsigned int i;
for(i=0;i<itime;i++)
{

TLO=0x00;
THO=0xff;
TRO=1;
while('TF0);

{

TFO0=0;

TRO=0;

}

}
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10

Alphanumerical LCD panel interface.

10a)

Write a C program to send letters to LCD using delays.
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| 10a) | Write a C program to send letters to LCD using delays.

#include<reg51.h>

shit rs=P2/74;
sbit rw=P275;
shit en=P2"6;

void main()
{
void Icdemd(unsigned char value);
void Icddata (unsigned char value);
void delay(unsigned int itime);

Icdemd(0x38);
delay(250);
Icdecmd(0x0c);
delay(250);
Icdemd(0x01);
delay(250);
Icdemd(0x80);
delay(250);
lcddata(‘H’);
delay(250);
lcddata(‘I’);
delay(250);
lcddata(‘T’);
delay(250);
lcddata(‘-’);
delay(250);
lcddata(‘E’);
delay(250);
lcddata(‘E’);
delay(250);

¥

void lcdecmd(unsigned char value)
{
PO=value;
rs=0;
rw=0;
en=1;
delay(2);
en=0;

}

void Icddata(unsigned char value)
{
PO=value;
rs=1,
rw=0;
en=1,;
delay(1);
en=0;

}

void delay(unsigned int itime)
{
unsigned int i. j;

for(i=0;i<itime;i++)
for(j=0;j<1275;j++);
}
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11 | Generate different waveforms: Sine, Square, Triangular, Ramp using DAC
interface.
11a) | Write a C program to generate Square wave using DAC interface to 8051.
11b) | Write a C program to generate Ramp wave using DAC interface to 8051.
11c) | Write a C program to generate triangular wave using DAC interface to 8051.
11d) | Write a C program to generate Sine wave using DAC interface to 8051.
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| 11a) | Write a C program to generate Square wave using DAC interface to 8051.

#include<reg51.h>
void delay(unsigned int );

void main(void)

{

while(1)

{

P1=0x00;
delay(250);

P1=0xff;

delay(250);

}

}

void delay(unsigned itime)
{

unsigned int i;
for(i=0;i<=itime;i++);
}
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| 11b) | Write a C program to generate Ramp wave using DAC interface to 8051.

#include<reg51.h>
void delay(unsigned int );

void main(void)
{
unsigned int i;
while(1)

{
for(i=0;i<255;i++)
{
Pl=i;
delay(2);
}
}
}

void delay(unsigned itime)

{
unsigned int i;
for(i=0;i<=itime;i++);

¥
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| 11c) | Write a C program to generate triangular wave using DAC interface to 8051.

#include<reg51.h>
void delay(unsigned int );

void main(void)
{
unsigned int i,j;
while(1)

{
for(i=0;i<255;i++)
{
P1=i;
delay(2);
}
for(j=255;j>0;j--)
{
Pl=j;
delay(2);
}
}
}

void delay(unsigned itime)

{
unsigned int i;
for(i=0;i<=itime;i++);

ks
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| 11d) | Write a C program to generate Sine wave using DAC interface to 8051.

#include<reg51.h>
sfr dacdata=0x90;

void main(void)
{
unsigned char sine_value[12]={128, 192,238,255,238,192,128,64,17,0,17,64};
unsigned int x;

while(1)

{
for(x=0;x<12;x++)
dacdata=sine_value[x];
}
}
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12

Elevator interface.

12a)

Write a C program to show control and operation of elevator using 8051.
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| 12a) | Write a C program to show control and operation of elevator using 8051.

#include<reg51.h>

void delay (unsigned int);
main()

{
unsigned char FIr[9]={0xff,0x00,0x03,0xff,0x06,0xff,0xff,0xff,0x09},
unsigned char Fclr[9]={0xff,0x0e0,0x0d3,0xff,0x0b6,0xff,0xff,0xff,0x79},
unsigned char ReqFIr, CurFIr=0x01, i,j;

P0=0x00;

P0=0x0f0;

while(1)

{
P1=0x0f;
ReqFIr=P1|0x0f0;
while(ReqFIr==0x0ff)
ReqFIr=P1|0x0f0;
RegFlr=~RegFlr;
If(CurFlr==ReqFIr)

{
PO=FCIr[CurFIr];
continue;

¥
else if (CurFlr>ReqFIr)

{
iI=FIr[CurFIr]-FIr[ReqgFIr];
J=FIr[CurFIr];

for(;i>0;i--)

{
PO=0x0f0|j;
J-
delay(50000);
ks
b
else
{
iI=FIr[ReqFIr]-FIr[CurFIr];
J=FIr[CurFIr];

for(;i>0;i--)

{
PO=0x0f0|j;
JH+;
delay(50000);
ks

¥
CurFIr=ReqFlr;
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PO=FClIr[CurFIr];

¥
¥

void delay(unsigned int x)

{

for(;x>0;x--);

ks

Dept. of E&E Engg. HIT-Nidasoshi.

69




Microcontroller Laboratory 18EEL57

13

ADC Interface

13a)

Write a C program to interface ADC to measure temperature.
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| 13a) | Write a C program to interface ADC to measure temperature.

#include<reg51.h>
shit cs=P2"0;

sbit rd=P2/1;

sbit wr=P2/2;

sbit intr=P2/3;

void delay( int itime);

main()
{
int result;
P1=255;
P2=0;
P0=0;
while(1)
{
cs=0;

wr=0;

delay(50);

wr=1;

while(intr!=0);

cs=0;

rd=1;

delay(50);

rd=0;

result=P1;
PO=(((result/10)*16)+(result%10));

¥
k

void delay(int itime)
L
intij;

for(i=0;i<itime<i++)
for(j=0;j<1275;j++);
}
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Circuit Diagram
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INTR P23 19 T 7
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1 1
As per the datasheet LM35 gives output of 10mV per degree centigrade of temperature.
Example:
Room Temperature in Degrees 28 Decimal | 1C Hex
LM 35 Output (DC) 280mVv=0.28V
1C Hex
0, 0, 0,
Conversion Formula (28/10 X 16_) + (28%20) (1C%0A) X 10) + (1C%0A)
Decimal Hex
Conversion Formula Result 32+8= 40 Decimal 20+8= 28 Hex
Output of Port PO is given to 2 (MSB) 8 (LSB)
7447 display driver to display it
on 7 segment display 0 0 1 0 1 0 0 0
7-segment display ‘.O ‘-‘
4l - 4
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