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Scoring Indicators

COURSE MICROCONTROLLER AND APPLICATIONS
COURSE CODE: 4041  QID: 2103230128

Q Scoring Indicators Split  [Sub  [Total
No score [Total [score
PARTA 9
I.1  [To latch the address from the address bus onto the external latch 1
[.2 |Address bus-16 bits. 1
I3 [FF 1
Stack is a data structure implemented in the RAM area and is used to
il store address and data when the microcontroller branches to subroutine :
L5 [DINZ- Decrement and Jump if Not Zero 1
Serial communication interrupt - RI/TI Any
Timer 0 overflow interrupt - TFO two
1.6 [Timer 1 overflow interrupt - TF1 1
External hardware interrupt - INTO
External hardware interrupt - INT1
1.7 |[Mode-2 |
[.8  |To program the start bit, stop bit, and data bits of framing 1
1.9 [Stepper motor 1
PARTB 24
1. 8 bit microcontroller
2. 128 byte internal RAM (Data Memory )
3. 4KB internal ROM (Program Memory ) Any six
4. 4 register banks et
II.1 3 3
5. 40 pin IC in DIP
6. +5v supply
7. Clock rating is 12Mhz
8. 8-bit bidirectional data bus
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9. 16-bit unidirectional address bus

10. 32 general purpose registers each of 8-bit
11. 4 no of 8 bit parallel ports

12. Two 16-bit Timers.

13. 16-bit program counter and data pointer

PORT P3 (Pins 10 to 17):
In addition to acting as a normal I/O port,
* P3.0 can be used for serial receive input pin(RXD)

P3.1 can be used for serial transmit output pin(TXD) in a serial port

i P3.2 and P3.3 can be used as external interrupt pins(INT0’ and INT1°)
P3.4 and P3.5 are used for external counter input pins(TO and T1)
P3.6 and P3.7 can be used as external data memory write and read control
signal pins(WR’and RD’)read and write pins for memory access.
IL3 || Using the bits RS1(PSW.4) and RSO(PSW.3} the
register banks can select.
{ RS RSO register bank
] § bank{
0 H bank|
I { bank2
| 1 bank3
1.4 e A subroutine is always executed with the CALL instruction

® When the CALL instruction is executed the PC register contains
the address of the next instruction to be executed (this is known
as the return address)

» The PC is saved onto the stack low byte first — The PC is then
loaded with the address of the subroutine

e The subroutine is then executed

e The last line of a subroutine is always the RET instruction

* The RET instruction will cause the return address to be popped

off the stack and loaded into the PC — The instruction at the return|
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address is then executed

IL.5

RR: The rotate right (RR) instruction rotates the content of accumulator right by
one bit position. All bits, starting with MSB, are shifted right with the LSB fed
back to the MSB. The format of the instruction is as follows

RRC: The instruction rotate right through carry (RRC) is similar to RR with the

exception that the carry flag (CY) behaves as an extension to the least
significant side of the accumulator. The bits from MSB towards the LSB are
shifted to the right by one bit position. The LSB gets shifted to CY while the
CY is rotated back to the MSB of A. The format of the instruction is as follows

Lin

lim

I1.6

 Timer control bits !nterrupt control blts

-
—1—

TR | TR1 [ TR0 | TRO lsx m f.@'lgn-; f‘frm

~ TEx: Timer x overflow flag, TRe Timerx runcontrol
- 1Ex: Extemal mterruptx edge ﬂag, lTx' Extemal rﬂtefmptxmntrof
=0t :

I1.7

¢ A baud rate is the number of signal changes that occur per second
in a communication channel.

* Itrepresents the speed at which data is transmitted over a serial
link.

e In 8051, the baud rate is set by the SMOD (Serial Mode) and
THI (Timer 1 High byte) registers, and is calculated using the
following formula:

Baud Rate = Fosc / (SMOD * 32 * (256 - TH1))

Where Fosc is the frequency of the oscillator used to drive the

microcontroller.

point

I1.8

The enable/disable status of the 8051 interrupt is controlled by the setting of the

Interrupt Enable (IE) register.
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EA XX XX ES ET1 EX1 ETO EXO

\/\ll[

Not used Enable Timer -0
Interrupt
Enable Serial
Enable Externsl Enable Externai
Port interrupt Interrupt O
Interrupt 1

Global Disable bit

Enable Timer—1

Interrupt
PCON[smon| - . |. |orfoo]| | Address = 87H
1. SMOD -Serial Communication Baud Rate Modify Bit
2. GF1 -- General Purpose User Flag (Bit 1)-- To indicate the status
of various events.
3. GFO0 -General Purpose User Flag (Bit 0)-- To indicate the status
of events.
4. PD ----Power Down Bit---To enter Power Down Mode, set to 1.
5. IDL ----Idle Mode Bit----To enter Idle Down Mode, set to 1.
I.10

PARTC

42
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NS
P1Oo[}1 40 1 Veeo
Pi1[12 39 [] PO0.0 (ADO)
P12[13 38 [ P0.1 (AD1)
P13 4 8051 37 [ P02 (AD2)
P1.4[15 36 I 1 P0.3(AD3)
P15[16 35 ] P0.4 (AD4)
P1s[}7 34 [ ] PO.5(AD5)
P1.7[1s8 33 ] PO.6 (ADS)
RST[ 19 32 1 PO.7 (AD?)
{(RXD) P3O ] 10 31 [ EAVPP
(TXD) P3.1 1 11 30 [ 1 ALE/PROG
(INTO) P32 12 29 {1 PSEN
(NTH Pa3[]113 28 [ P2.7 (A15)
(TO) P3.4 [ 14 27 [ P26 (A1)
(TH P3S[]15 26 ] P25 (A13)
(WP P36} 18 25 1 P24(A12)
(RD) P37 17 24 1 P23 (A1)
XTAL2[ ] 18 23 [] P2.2(A10)
XTAL1 [} 19 22 1 P2.1 (A9)
GND [} 20 21 1 P20 (A8)

VI

Data Memory is used for temporarily storing data and intermediate results
created and used during the operation of the microcontroller. 8051 has 128 byte
data memory (RAM).with address space - 00H to 7FH.
128 bytes Internal RAM is divided in several blocks.

1. Register Banks (00H to 1FH):

2. Bit-Addressable RAM (20H to 2FH):

3. General Purpose RAM (30H to 7FH):

Register Banks (00H to 1FH):
The first block consists of 4 banks each including 8 registers denoted by RO-R7.
These are the lowest 32 bytes of RAM space . Each bank consists of registers
RO, R1, R2, R3, R4, R5, R6 and R7. At a time, only one bank of registers is

active that can be used by the instruction being executed.

Bit-Addressable RAM (20H to 2FH):

The next memory block (address 20h- 2Fh) is bit- addressable, which means
khat each bit has its own address (0-7Fh). Since there are 16 such registers, this

block contains in total of 128 bits with separate addresses. These 16 memory
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locations of which individual bits can be referred to by the bit-manipulating
instructions. Such instructions can set/clear a bit, complement it or check the
value.

General Purpose RAM (30H to 7FH):

These 80 bytes of RAM locations could be used as general-purpose storage

space by the programs and addressable as byte.
Additional RAM: beyond 7FH (and till OFFH), some RAM addresses are

defined to correspond to some special function registers.

jump target if the specified condition is met. All conditional branches are

TFH
General T
Purpose ]
Area 80 bytes
30H |
2FH Bit 15 3
Addrass No. of Bits = 16 x 8 = 128
Area byles 8it address O0H — 7FH
1FH Register
Bank-3
18H
17H
Register
101 Bank-2
OFH
Register 32 bytes = 8 x 4 byas
08H Bank-1
OH - ———_HF |
Register
Bank-0
oomE === =271 L
An Addressing Mode is a way to locate a target Data, which is also called as
Operand. The 8051 Family of Microcontrollers allows five types of Addressing|
Modes for addressing the Operands. The addressing modes available with the| 5
8051 are as follows.
e Immediate addressing Explan
e Register addressing ation of
e Direct addressing any one
* Register indirect addressing 2
e Bit direct addressing
Conditional Branching : These instructions modify the PC value with the 1
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relative to the PC. J<condition>

i) JNZ LABEL - Conditional Branching, Jump to LABEL if A # 0
ii) DINZ 42H, LABEL -

Decrement RAM[42H], if result is nonzero, jump to LABEL

iii) CINE A, #45, LABEL -compare and jump if not equal,
Jump to LABEL if A #45

VI |CPL The 1’s complement of the content is computed.
CPL A - is an instruction to complement the content of the accumulator.

[t works with bit operand also . It complements the specified bit. The instruction| 3

format is CPL <bit>

Eg: the instruction “CPL P1.5” will complement the port 1’s bit number 5.

The following program fragment toggles the bits of the port P2

using the CPL instruction. The initial pattern put in port P2 sets alternate bits to

I’s and 0’s. After that, the bits flip continually. 4
MOV A, #55H ; Set A to 01010101

L1: MOV P2, A ; Output to P2

CPL A ; Complement A

SIMPL1; Repeat forever

VIII MOV A,RO; get the content of RO in acc
MOV B,R1 ; get the content of R1 in B
DIV AB; divide A by B

MOV R2,A ; store the result in R2

MOV R3,B ; store the remainder in R3

XI  [In 8051(after reset) the default interrupt priority is based upon the

interrupt vector address as given below(Highest to lowest priority). The | 3
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default interrupt priority is changed by programming the Interrupt
Priority (IP) Special Function register. To change a higher priority to any
of the interrupts, change the

corresponding bit in the IP register high.

XX xX XX PS PT1 PX1 PTO PX0
Not used i ! Priority of
Timer -0

Priority of Serial

Priority of External  Priority of External
Port interrupt

Interrupt 1 Interrupt 0

Priarity of
Timer—1

Steps to program in mode 2

'To generate a time delay using the timer's mode 2, take the following steps.

® Load the TMOD value register indicating which timer (Timer 0 or
Timer 1) is to be used, and select the timer mode (mode 2).

e Load the TH registers with the initial count value.

e  Start the timer.

* Keep monitoring the timer flag (TF) with the "JNB TFx, target"
instruction to see whether it is raised. Get out of the loop when TF goes
high.

e Clear the TF flag.

-Go back to Step 4, since mode 2 is auto-reload.
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5V Y ey
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[ + c3
311 -
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XII

Interfacing of ADC 0804 to 8051 Microcontroller :

IADC 0804 is a single channel analog to digital converter i.e., it can take only
one analog signal. ADC 0804 has 8 bit resolution. For an ADC with resolution
of 8 bits, the step size is 19.53mV (5V/255). The time taken by the ADC to
convert analog data into digital form depends on the frequency of clock source.
To use the internal clock a capacitor and resistor are used as shown in the
circuit. The input to the ADC is given from a regulated power supply and a 10K

Potentiometer.The 8051 Microcontroller is used to provide the control signals

to the ADC. CS(chip select) pin of ADC is directly connected to ground. The
pin P1.1, P1.0 and P1.2 are connected to the pin WR, RD and INTR of the ADC
respectively. When the input voltage from the preset is variedthe output of ADC

varies also varies.
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BOS1 ADCO0804

P2.5 7l RD Vo
P2.6 WR CLK
CLKIN

P1.0 Do
) Vo {+}
- ' u'.(_;'
- A GND
W Vrefi2
P1.7 + D7 (3] G‘T‘\iﬁ
P27 INTR oS

XIII

Keyboard is an Input peripheral device to give data to 8051. It consists of push
button switches. When a key pressed in a keyboard, the push button switch will
send a specific code to 8051 and hence 8051 can identify which key is pressed.
Each time a key is pressed a code is generated and transmitted. There is only 1
code associated with a key. Each switch makes electrical contact when pressed.
At the lowest level keyboard are organized in a matrix of rows and columns.
The CPU access both rows and columns through ports, therefore through the 8
bit ports of 8051 an 8x8 matrix of keys can be connected to a controller. The
figure below shows a 4x4 keyboard connected to 2 ports. The rows are
connected to a Qutput port and the columns are connected to an Input port.

[f no key is pressed the voltage of columns will not change, since they are all
connected to high Vce. If all the rows are grounded and a key is pressed one of
the columns will have 0 since the key provides a path to ground. It is the
function of 8051 to scan the keyboard continuously to detect and identify the

ey pressed.
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XIV |P1.0 to P1.7 pins of the microcontroller is connected to the DB0 to DB7
pins of the module respectively and through this route the data goes to the
LCD module. A P3.3, P3.4 and P3.5 are connected to the E, RW, RS pins
of the microcontroller and through this route the control signals are
transferred to the LCD module. Resistor R1 limits the current through the
back light LED and so do the back light intensity. POT is used for adjusting
the contrast of the display. Other important pins RS, R/W and E are
connected via the port bits P3.2, P3.1 and P3.0, respectively. The program
works by checking the busy flag, DB7 pin status, before issuing aj
command or data to the LCD.
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