5.4 MICROPROCESSORS AND MICROCONTROLLERS INTU-KAKINADA}

1 i - PART-B o wy |
D (Receive ... ESSAY QUESTIONS WITH SOLUTIONS \ .
;SB:T i - | ‘ 5.1 ARCHITECTURE, HARDWARE CONCEPTS 1
ag bit 1s l

Qi2. List the features of 8051 family of microcontrollers.

—

Ans: The following are some of the features of 8051 family of microcontrollers. - €
1. 8051 microcontrollers have 4096 bytes of internal program memory-

yper-il, Q1
I () They have 128 bytes of internal data memory. .
" . \

, group that 8051 microcontrollers possess four register banks.

; fi X : ' i
sary for all 128 user-defined software flags are available in 8051 microcontrollers.
)’s and 1's). |
erstandable

They possess one microsecond instruction cycle with 12 MHz crystal.
8051 microcontrollers have 32 bidirectional 1/0 lines organized as four 8-bit ports.
They consist multiple mode, high-speed programmable serial port.

8051 microcontrollers have 16-bit timers/counters.

- R B

They possess two-level prioritized interrupt structure.

8051 microcontrollers support full depth stack for subrduline return linkage and data storage.

._.
e

They have direct byte and bit address abilities. '.
computational features. 1I

Model Paper-, Q6(a)

12. 8051 microcontrollers support signal overflow detection and parity
Q13. Explain the architecture of 8051 with its diagram.
(or) : 8

Explain in detail about the architecture of 8051 microcontroller with a neat diagram.

Ans: Figure (1) shows the functional block diagram of 8051 microcontroller.
\'ul . PO.OFDI P20927

drivers H

”I'}E—l

(-
g
= 3
=T
[

counter

DPTR

ot : - PLORT ra.m’a?.
O_UP' @ = Figure (1): Block Representation of 8051 ' .
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UNIT-5 (Intel 8051 Microcontroller) ' ' : 5.5

The individual blocks of 8051 microcontroller are discussed below. .
address of currently fetching instruction. It is cy-

L

Program Counter (PC): PCisa 16- bit register, that holds program memory

pable of addressing 64 k bytes of code.

PC Incrementer: This is a 16-bit register w]uch keeps incrementing the
to facilitate PC to be used for addressing modes. .

address in accordancé With the program flow. It is used

DPTR: It mnsnsts of two 8-bit registers, DPH and DPL. Itis used to hold a 16-bit address. DPTR holds data in indirect addressing mode.

Accumulator (A): It is an $-bit register that stores one of the opermdq and its immediate results of ALU upcration.

B Register: It is an 8-bit register that holds second operand while performing ALU operations. B register is used during multiply
and divide operations ajong with A register.

ALU (Arithmetic and Logical Unit): It performs arithmetic operations like addition, subtraction, multiplication, division and

logical operations like AND, OR. NOT, EXOR, etc.

PSW (Program Status Word): PSW contains four mathematical or math flags, one user program flag and two regisicr select

bits as shown in figure (2). .
-7 6 5 4 3 2 1 0

[ce [ac [ Fo [ msi] rso| ov[ Fi[ P

Figure (2)

Carry Flag (CF): After performing an arithmetic or logical operation, if there is a carry from MSB then CF is set, otherwise

cleared. It is used in arithmetic, jump, rotate and boolean instructions.
" Auxiliary Carry Flag (AC): After an arithmetic or logical operation if there is a carry or borrow from 3" bit to 4% bit then AC |
{
_ flag is set, otherwise cleared. It is used for BCD arithmetic operations. !
Overflow Flag (OV): This flag is set whenever the result of a signed number operation is tod large causing the higher order bit |

to flow into the sign bit.
)

Parity (P): This flag is set if register A contains odd number of ones and cleared if register A has even number of ones. [

User Flag (F0): This flag is set/cleared by software as a user defined status flag. User flag is also called general purpose flag.

RS1 | RSO I_legister bank | Address

0 0 0 00-07 H

0 1 1 08-0F H

I L 10-17 H

N i 1 1 3 18-1F H

| Table: Register Selact Bits
* Flag F1: Flag | of the user.

Stack Pointer: i i ' .
o H: i:l::;: a szctm} of RAM used by the CPU to store information temporarily. Stack pointer is 8-bit wide. The
. pointer.is the location in the internal RAM where the last byte of data was stored by stack operation.

Temporary Register - T ¥ ; >
- ry Regis emp 1 and Temp 2: Templ and Temp 2 regisicrs are used during comparisons and in certain othef

operations. These operations use the contents of registers but do not modify them.

\| SPECTRUM m.l.-m-q{lg JOURNAL POR ENGINEERING STUDENTS ! SIA GROUP Q}
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Timing and Control: A
" signals like ALE, PSEN,

:ALE: While accessing e:
a— -

PSEN : It is an active |
FR_—D : Itis an active low
WR : It is an active lov
IR (Instruction Regist

program Address Reg
address for application
register finds its move |

RAM Address Regist

move instruction.
ROM: It is a read onl;
TMOD (Timer Mode

T(?ON (Timer Contr
control bits.

SCON (Serial Contr

PCON (Power Cont
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SBUF: It is used for
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oCONTROLLERS LI —
MICROPROCESSORS AND MICR —The control unit enerates control

5.6

f—-_ -

Timing and Control: All operations are performed in synchronous with the clock pu

ignals like ALE, PSEN, RD, WK. 7
hed through this PIT-

* ¢ g+ While accessi
ALE: W ing external memory, the low address byte is 1atC

— e Tt .
PSEN: It is an active low program strobe enable used for reading the ©

ontents of external program memory-

' .‘ i wi .:'-
| N R .t‘.’:
i

RD:Itisan active low read signal used for reading the contents of external data memon’ y i g
— e s _ . " ,’,}
WR : It is an active low write signal used for writing the contents to external data memory- H R
R (Instruction Register): It holds the opcode of current instruction. \ e
Address Regi o 3 wb,ammd.ml’choldsthe | G
Program rfss ! egister: This is a 16-bit register which holds the address of the c0¢e There, the program address ' 2 .
address for ap_phcstlon to the address bus pins and it also outputs the address for the COdC (or) data. i T o - AN
register finds its move instruction. _ ‘ '{5_ =
23 jts use duxing -
RAM Address Register: Similar to program address register, it holds the address of the reference data. It finds 1tS. i %
move instruction. _ “ j-' x
5 2 ) ¥ N
ROM: It is a read gnly program memory. The ROM can be a masked ROM, erasable PROM (EPROM) or ﬁaslh EEPROM. ) oy
TMOD (Timer Mode Register): It is an 8-bit register that specifics operation of timet 0 and timer { along with their motes. ]Ii NP ie §
TCON (Timer Control Register): Tt is an 8-bit register that stores TF and TR of both timer 0 and timer 1 along wiﬂ_l interrupt \ Ny s ;:;
control bits. i - .1'. A
: ‘ | T §
SCON (Serial Control Register): SCON register is an &-bit register used to program start, stop and data bits of data framing: . . ' \ : ) L &
PCON (Power Control Registér): It contains the flags that differentiates power-on-reset, ‘crown-out-reset, watchdog timer reset | f” _ g
eyt | B
and an external MCLR reset. - . “ X
: | Bk
SBUF: It is used for serial transmission and reception. | B L EERS
i | e
Q14: List out the available special function registers and their addresses in 8051. !’ ¥ D
; _ RERD X
Ans: Special function registers are commonly known as SFRs. The address of special function registers lies in between 80H " &4
and FF H. All the address locations are not used by SFRs. So, the unused address space between 80 H and FF H are reserved and , "
cannot be used by 8051 users. The special function registers and their addresses are mentioned in table below. \ ﬂf
Symbol Name Internal RAM(Hex) \ o
A Accumulator 0EO I'._ [
B Arithmetic O0F0 A
DPH Addressing external memory 83 i
]
1
DPL Addressing external memory g2 qY
IE Interrupt enable control 0AR ’
IP Interrupt priority O0BS8
; ER.
PO Input/output port 0 latch 20 - b ‘:i
Pl Input/output port 1 latch ; ' 90 )‘
) nput/output port 2 latch ' A0 : !\ X
. Input/output port 3 lat 4|
| i P3 put/output po ch 0BO 8l
; . " - - - e - g .
= the SIA GROUP L0Go 3 0 _ _ | .
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3 . PSEN is an active 10w, Output vunss sigtes .
P § riods. The PSEN signal serves g

) Pin-29 (PSEN -Program Sto _ oy - ascillapr
’ cxtemul\hf‘-\lﬁt-w. the } oy ge v até:f'r I :
strobe o mﬂtﬂkm > € ta‘ P ﬁ-’Gn@fm'lable its C(}ntents

the read e exle_m'al
to the 8051, - |

E is an active high output signal. While accessing the external memory; thig
is time multiplexed with port 2.

Pin-30 (ALE-Address Latch Enable): AL
¢ of the address which

an active low signal. When the EA pin is high, i.e,, EA =1 the 8051 fetches

the program instructions from the internal program memory for addresses 0000 H to OFFF H whereﬂOS‘l f“etChe.s the
ogram memory for addresses 0000 H to FFFF H. When the EA pinis low, j.¢_
from external program memaory for addresses

(ii)
signal is used 1o latch the lower byt

(i) Pin-31 (a-Extm'nalAccess;: IS-A_ is

program instructions from the external pr
EA =0, the 8051 microcontroller fetches the program instructions
0000 H-FFFF H. : '

' Pin-§ (RST-Reset): The RST pin is used to reset the 8051 microcontroller. In order to reset 8051, a high signal shoulq

be applied to this pin for two machine cycles, while the oscillator is running. -

'll' Q18. Discuss in detail about parallel /O ports in 8051 microcontroller and explain how these ports are

accessible for specific applications.
Ans: The 8051 has four bi-directional’ports and they are,

I. Port 0 (PO)

tJ

Port 1 (P1)

el

Port 2 (P2)

4. Port 3 (P3).

Each port consists of a latch, an output driver and an input driver.

} The input and output drivers of port 0 and the output drivers of port 2 are used to access the external memory. The lower

byte of the external mcm_uF) address is é;ivcn by the port 0, which is time multiplexed with the byte being read or written while
the port 2 outputs the higher byte of the external memory address. If the address is 16-bit wide i.e., port 0 carries AD to AD,
multiplexéd address and data bus. and port 2 would be outputting the A - A ; address line. All the port 3 pins are multifunctionals.

Apart from being ports pin. they also serve the functions of various speeial features such as,

o

P3.0 RxD - Serial input port
B3] = I'xD Serial output port
P3.2 INTO . External interrupt 0
P33 INTT  External interrupt 1 '
P3.4 o Timer(/Counter 0 external input . n :(
" P3s Tl Timer|/Counter | external input f
P36 - WR External data memory write strobe |
' ‘P3.7 RD = External data memory read strobe, '
- SPECTRUM ALL-IN-ONE JOURNAL FOR ENGINEERING STUDENTS SIA GROUP 1;?)}
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1 fetches
tches the
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al should

rts are

he lower
en while
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ctionals.

ADDR/DATA CONTROL
READ

LATCH :
Bl

INT. BUS: D Q
POX

wl:gs LATCH "
LATEH CL MUK

{a) Port D Bit

ADDR CONTROL V.

READ
FUNCION

{d) Port 3 Bit \

{c) Port 2 Bit

Figure
cal bit latch and VO buffer. Type D flip-

U, D flip-flop will clock ina value from
the port pin itself is also placed on
ad pin” signals.

ur ports consists of a typi
latch” signal from the CP
the CPU: the level of
tch signal and others activate the “re

| diagram shows that each of the fo

The above functiona
nse to a “write to

present the bit latch. In respo
o the “read pin” signal from

d a port, activate the read la

flop isused tore
the internal bus. Along with the response U

the internal bus. Some instructions that rea
hable to an internal.address

inctional diagram it is observed that the output drivers of ports 0 and 2 are SWitC

From the fi
gnal for it in ex

and address/data bus. by an internal control si
P3 bit latch, then the output is controlled by th

ternal memory access.
¢ signal labeled “alternate output function™.

Also, if there is a *17 in the
5.3 EXTERNAL MEMORY :

Q19. E:t!aw "?::1 :;;')Iain the capacities.of internal and external program memory and internal gnd external
Ans:
Memory organization in 8051 microcontroller is done as follows,
|, Program Memory
(i) External program memory ’
(ii) Internal program memory.
2. Data Memory f
(i) External data memory of 64 k bytes capacity b
(ii) Internal data memory of 256 bytes capacity. - : e ! | ; |
b o 5 GRQU? o Q} on the TITLE COVER before you b e
uy
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UNIT-5- (Intel 8051 Microcontroller)

L Program Memory: Program memory is accessed ti-uough EA pin. * = ternal program mcn:lory
(i) IfEA is high, then intemal program memory s accessed till OFFFH memory location and exte

is accessed from 1000H to FFFFH memory location. . mory locations (64 k).
(i) If EA pin is low, only external program memory is accessed from 0000H to FFFFH me i

Program memory organization in 8051 as shown in figure (1),

— FFFFH ————— FFFFH =
e | 1
External : .
s i i 64 k bytes .
femory : i external
L 1000H i [~ program
: — OFFFH ; i memory
Internal ' !
program —| i =——— P
memoy | gooon C———  oooon —— ~
(i) EA =1 (I)EA =0
3
Figure (1): Program Memory _
i - . - i . : Ty 1e1ms |
5 Data Memory: Data memory organization is as shown in figure (2). The mstruction MOVX is used to access exlerna

data memory of size 64 k. Here, internal data memory of 256 bytes has two partitions,
(i) 00H - FFH for internal data RAM (128 bytes)

(ii) 80H — FFH for special function registers (128 bytes).

FFFFH [;‘ =y
* ' | il

FFH
Speetal Y | [
function ! H )
regslers : ; Extemal
(128 bytes) = i co
. BOH : memory . 'l
TFH 7 ! (64 k)
Intemnal 5 i
= data RAM ; | :
(128 bytes) ] T
Loon —  0000H
(i) Internal Data Memory (i) External Data Memory

Figure (2): Data Memory Organization

5.4 COUNTERS/TIMERS
Q20. Draw and discuss the formats and bit definitions of the following SFR’
(a) TCON
(b) TMOD.

s in 8051 micro-controller. . ®)

_ (or)
Explain TCON and TMOD function registers of 8051.

(Refer Only TCON (Timer Conirol Register),and TMOD (Timer Mode Control)
Ans: , .
(@ TCON (Timer Control Re ¢ This i it regi igl n
1 ! gisler)‘ his is an 8-bit register. Figure (1) shows the bit assi
upper fous bits arc used to store the 7F and TR bits of both timer 0 and timer | a::d'i:?v:rgnmen.ts for TCON register. The .
e : er 4 bits are used for controlling

7 6 5 4 3

2 1
_ 1TF1|TR1ITF0|TRGI|1-:||1

Figure (1): Timer l:onlr-ll'Spnhi Function Ihgin;;r
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o l- ¢ from exXtermnes = . .
- it is used as a timer.

W |eare@0 0 bkpm
i \& . bde kel
gl mode. There ar¢ three modes
mdde’ Fisa 1 6-bit timer and

n with waveforms di
jimer in 8051,

mode 2 is an 8-

m | q21. Explai
e * counter/t

Ans:

m | Modes of Counter/Timer in 8051 .
o de 0 the timer register 1s €O

Mode 0: In the mo
olls from all“l’stoa

bit register. AS the count r
en | timer interrupt flag TF1.T
.3 | Counter. When TR1 =1 and either gate =
E 13-bit register consists ofal

of TL1. 1t holds values between
TL1. The upper 3-bits of TL| are in
t): | ignored. When the timer feaches its maxim
::1 comes to initial value 0000 and TF is raised.

to | FPube .
input s
" e} (e (1
en oT ’
¥ 1ODE *0’
pt. |
lot J

Gate

_'-_-1_____-______
1
1
T
|
I
I
|
1
; |
lt): 1|
|
|

2

8 g
| -,f_--J_._;g_;_

C/T =0 — Timer

11

, __i‘___

Operated as MODE [0’
ter (Timer) 1 — Counter
the . : Mode 0:
the Gate = TR1 =TRO = logic!
ind :
. Fi
4). |9ure (1)

he counted input is eniticii_ to
0or INTI =1.The
1 8-bits of THI and the lower 5-bits
0000h to 1FFFh in TH1 and
determinate and should be
um value 1FFFH it

8 CO

bit timer.

JeMEtEtTale,

ffqrent modes of

nfigured as 3 13- -
1140’s it sets the
Timer/

?:0.‘:: l Thl'S mode is same as mode 0 except that the timer
| tog; F;rF 1; Ifmgb mn with zllll 16-bits. Therefore values of 0000
o i ] ::d e; loade.d mFo the timer’s register 7L and TH,
comting iy . the: tlfne'r must be started. The timer starts
ontinues till it reaches its limit of FFFFH. When

“is | itm "
oves from FFFF to 0000, it sets the timer flag once TF
ce =]

1/0 | the t;
et i
 of imer is stopped.
ner " Puke
and mput ;
| TEX-Bbils | TLX-8bits _‘ x| terrupt

)" @ on the TITLE COVER before you b ;
uy .,
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UNIT-5 (Intel 8051 Microcontroller)

TCT—L .

M0_|_ =
w2 LT
gri! =.

s ”__{ Operated a5

:.-e~ Mode 1—>'
(Timer)

Figure (2)
C/T =0-» Timer
= | — Counter
Mode 1:
MO =TRI =ET1 =EA = logic |

Mode 2: Tt is an 8-bit timer, therefore it allows only values of
00 to FFH to be loaded into the timers register TH. After TH
is loaded with the 8-bit value, then the timer must be started.

‘After the timer is started, it starts count up by
incrementing the 7L register. It counts up till it reaches its limit
of FFH. When it moves from FFH to 00 it sets the timer flag.
TL is reloaded automatically with the original value kept by the
TH ]'egistcr.

Pulse
input

Mi— L_l

TRO —
i Operated as | | Operaied as
te—Mode 2> l<—Mode 2->
Figure (3).
C/T =0 - Timer
1
= | = Counter R
Mode 2:

|
M] = TRO = logic 1

bit in
TCON

Mode 3

Timer 0 and 1 may be pro
2 independently. This does not hold goo
timer in mode 3 causes it to stop counting.
and the timer 1 flag TF1 are the:
mode 3 becomes two completely separ
is controlled by the gate arran
whenever it overflows from FF!
clock 1 under the control of TR
it overflows.

f12
TR 2

Q22.
with 8051 serial ports.

grammcd to be inmode 0, 1 or
d for mode 3. Placing
The control bit TR1
&n used by timer'0. Timer 0 in
ate 8-bit counters TLO
gement and sets timer flag TF0
h 1o 00h. THO receives the timer
1 only and sets the TF flag when

e[z [0} b

Interrupt

Figure (4)
C/T =0— Timer
=1 — counter
Mode 3:
M1 = M0 = ET0-= ET1 = EA = TR0 = TR1 = GATE
= logic 1

5.5 SERIAL DATA INPUT/OUTPUT
Explain haw serial data communication is done

(or)

Discuss in detail about serial port operation in

8051 microcontroller.

SPECTRUM ALL-IN-ONE JOURNAL FOR ENGINEERING STUDENTS
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522 MICROPROCE:

Serial Data Mode 2: Serial data mode 2 is also called as multi-pro

transmitted, a start bit nine data bits and a stop bit, as shown in the figure (2)
enter of Bit ime

Receiver samples data in ¢ )
JIdle state
Idle state ‘_L‘ __L-‘_—l“ _.L_ B = _‘1_};‘1_____ .
5112:3—14'!51611_;______:| _
Lottt -”_.J;""*—"' ) mnimmnofoneSlOPbl‘
51;::1 Bit time = 1/f ‘ et
Figurs (2): Multiprocessor Data Wmded N o.f J— i received
I ‘

The 9% data bit is copied from bit 758 in SCON during transmit and 50

Both the start and stop bits are discarded.
The baud rate is programmed as follows,

SMOD
i - cad % Oscillator frequency _ 3 .ved and SM2 must
The conditions for setting R1 for mode 2 are similar to mode 1Rl must be 0 before the last DI S reeet
be 0 or ninth data bit mustbe a 1 i.e.,
1. Rl=0and
2. Either'SM2 = 0 or the received 9" data bit = 1 sing timer 1

. : . 2 in mode 1, u
gerial Data Mode 3: Mode 3 is identical to mode 2 except that the baud rate is determined exactly as 1 =
to generate communication frequencies.

5.6 INTERRUPTS

‘Q25: Discuss the interrupt structure of 8051. Mention the priori
highést priority.

ty. Explain how least priority is made as

Ans: Model paper-ill, @6(a)

Interrupt Structure of 8051: The 8051 have five interrupts whi
have six interrupts since they include Reset.

ch are available to users. But many manufacturers data sheets

The six interrupts in 8051 are as follows,

. Reset: when reset pin is activated the 8051 jumps to address location 0000.

2. Two from the timer/counter overflow flags, one for timer 0 and one
the interrupt vector table belong to timer 0 and timer 1 respectively.

3. - Two interrupts from externa

external hardware interrupts
Memory locations 0003H and 0013H in the interrupt vector table are assigned to INTO and INT1.

4,
© interrupt. Table below shows the interrupt vector table for the 8051,
: Interrupt ROM Location Pin-
(Hex)

Reset 0000 9
External hardware 0003 P3.2(12)
interrupt to (INTO) ' ]
Timer0 interrupt (TFO0) 000B -
External hardware 0013 P3.3(13) 1

interrupt 1 (INT1)
Timer | interrupt (TF1)| ~ 001B .
Serial COM: interrupt 0023 o
(R1 and T1) |

Table: Interrupt Vactor Table

o timer 1. Memory locations 000BH and 001BH in

] inputs (INTO and INT1). Pins of port 3, port 3-bit 2 (P3.2) and port3 - bit 3 (P3.3) are for
INTO and INT1 respectively. These external interrupts are also referred to as EX1 and EX2.

One from serial port (71 or Ri) both for transfer and receive. Memory location 0023H in the vector table belongs to this

Look for the SIA_ GROUP Logo @ on the TITLE COVER before you b
_ § ST : you buy
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5.23

sabled (masked), that is none Gfthem will be fecognized
be enabled by. software, so that the microcontroller can
d for enabling (unmasking) and disabling (masking)

UNIT-5 (Intel 8051 Micracontroller)

8 1l interTupts are di
Enabling and Disabling an Interrupt: Upon reset, all i .
' by the mgicroconﬁo!lcr, even if they are activated. The interrupts must
{ respond (recognize) to them, d IE (Interrupt Enable) is use

the interrupts. .
Figure (1) shows IE register, it is bit addressable register. .

6 5 4 3 2 1 0
e s [en [ [em [ Bx] |

Figure (1): The Interrupt Enable (IE) Special Function Register
and no interrupts will be recognized (acknowlcdged). If E4
ing or clearing its enable bit.

A register calle

Disables all interrupts, if EA = 0

1E.7 EA : Enabled Interrupt Bits:
lly enabled, or disabled by sett

= 1, each interrupt source is individua

IE.6 : Reserved

IE.5 ET2: Enabled Timer 2 Overflow Interrupt: IFET2 -
the timer 2 interrupt is disabled.
‘IE.4 ES: Enabled Serial Port Interrupt: ES = 1, cnables serial port int

- | the timer 2 overflow or capture interrapt is enabled. IfET2 = 0,

errupt and ES = 0. disabies serial port interrupt.

0, disables it.

IE.3 ET1: Enabled Timer 1 Over.ﬂow Interrupt: ET1 =1, cnables overflow interrupt and ET1 =

IE.2'EX1 : Enabled External Interrupt 1: EX1 = 1. enables it and EX1 = 0 disables it.

IE.1 ETO: Enabled Timer 0 Overflow Interrupt: ETO= 1, enables it. ETO = 0 disables it
IE.0 EX0: Enabled External Interrupt 0: EXO0 = . enables it, EX0 = 0 disables iL.

Interrupt Priorities: Interrupt priority register (IP) determines, whether an interrupt has higher priority or lower prionty. Figure

(2) shows priority interrupt register.

g 6 5 4 3 2 1 0
|— | — |PT2‘ PS 1PTI‘PX11PTOIP)@

Reserved :

Priority of
external interrupt 0

| Priority of 1 = Highest
| [ timer 2 interrupt 0 = Lowest
./ [ i % 1 = Highest
ol ] 0=Lowest L Priority of
' Priority of serial _ mm;(_) :-wh":lm
port interrupt 2 0= ng LS:
1 = Highest ° T owes
0= Lowest Priority of
i external interrupt 1
_ 1 = Highest
0 = Lowest

, Priority of timer 1
overflow interrupt
1 = Highest
0 = Lowest

Figure (2): Interrupt Priority (IP) Special Function Register

Bits set to 1 indicates higher priori . .
; : priority and bits cleared to 0 indicatcs | "

interrupt another i . : S s INQICLSS wwwer priority. Int b 2 hi 2 g
. P! er inferrupt with a low priofity, the lower priority interrupt continuespaﬁer tie'him:;pi‘: w:_trh:.dhlgh priority can

If two int i palori : i
Interrypts with the same . iority occurs at a time, then the following priority level can be used

SPECTRUM ALL-IN-ONE JOURNAL FOR ENGINEERING STUDE: TS SIA GROUP &

U .

- -‘-. - .
L™ - __: .-‘* o~ e "
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1K

-
- T

0

Example

The serial interru
———————————————————
Q26. Give the sequ

Ans:

Interrupt Service Ro
mierocontroller branch
group of memory loca

Steps in Executing ar

! Once the interr
1. It finishes the i
2. It also saves t
3 It jumps toa fi

4 The microcor
interrupl serv

Upon execul
Program Col
execule from

Q27. Discuss or
Ans:

i

External Interrup
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MICROPROCESSORS AND MICROCONTROL

LERS [UNTU-KI

‘www.Intu kMakerialJi

Serial (R1or T1) .

, Interrupt. Priority Level
1.'| External Interrupt 0 Qmov Highest
2. Timer/Counter 0 o,\mﬁmoé (TFO) .
u”,. External Interrupt 1 (IE1), | -
4 | Timer/Counter 1 overflow (TF1) :
3. . | Lowest

L

|l interrupt could be assigned

the highest priority by setting PS bit in IP regist

er to *1” all others

. —— . when the interrupt occurs in 8051. _.
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5.32 < £ . r M — H
e MICROPROCESSORS AND ap D/A
5.8 INTERFACING: KEYBOARD, DISPLAYS (LED, 7.9EGMENT nlslfLAY UNIT), & 1

* CONVERTERS. '

| : : ' icrocontroller and
o4t With a neat circuit diagram explain howa 4 x 4 keypad is lntqrfa_ | .

3051 ALP for keypad s_c_ann‘ng_
Ans: ‘
The interfacing of 4 x 4 matrix keyboard with 8051 is depictedin fig’e .
= v : . :
' Vee
——XTAL | g
Return
—{XTAL2 P13 Lines
P12
P1.1 1
P1.0
——RST
P23 -
P22
, 8051 P2.1
P2.0
—EANgc
N —RxD
—TxD
p |11 PSEN—
—INTO - Ai“f_ = |
—11 bl
—{TO RD|—

Figure: 4 x 4 Matrix Keyhnafd Connected to Twa Ports of 8051

Keyboards are arranged in a form of matrix which contains rows and columns. These rows and columins are connected to

ports. So, they are accessed by CPU using the ports. Thus, 4 x 4 matrix of keys is connected to microprocessor using two ports
of 4-bits each. If no key is pressed then there won’t be any contact (0r) connection between the rows and columns. If any key

has been pressed, there exist a connection between rows and columns.

The steps in algorithm are as follows,

I iitialize pins of port 1 (P1:1,P1.2, P1.3) as output.
2. The pins of port 2 P2.0 - P2.3 are initialized with 0" to ensure all the keys are released. State ‘1’ return lines indicates

keys are not p{essed.

Call debounce. : . . '
Wait for key pressing. All the scan lines yields ‘0’ because they are grounded and check whether a:;y one o.f the return
. When the _l_;ey is pressed it goes to next step. Otherwise, it resides in step 4 itself until the key is pressed

& W

line shows ‘0’

Call debounce.
Check whether the key is really pressed or not. If ‘No’ go to step 4,

5
6
7. Find kéy code and disi:lay the key number which hasbeen pressed on the 7- segme;u LCD
8 ‘ '

Go to step 1.

Look-for t'h.e.Sl.A_ GROUP LoGo Q} on the TITLE COVER before youy buy R
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“UNIT-5 (Intel 8051 Microcontroller)
Q42. Explain the intérfacing of LED with 8051.
: L]
Ans:
Light Emitting Diodes (LEDs) are the electronic devices p2.7 —
which are available in different sizes (3, 5 and 8 min), shapes 26 b
(circular, rectangular) and colors (Red, Yellow, Green, Blue, ot ] A
White and Orange). These are used as indicators to display : ; ‘FI a IB
ON and OFF states. Generally, Red LEDs of 5 mm size are 8051 p24 [ | —
used as general purpose indicators: The symbol for an LED is p2.3 e E | |C .
as shown in figure(l). p2.2 15 D
. Anode I\ - P21 — & .
' Dp
' ' I/ Cathode p20 ——dp
\\‘\ ) i A
Figure (1): Symbol of an LED Figure (1): B051 Congected to a 7-segment Biaglay t
l i , 7T-segme
' ing . From figure (1), it can be observed th_at Nt
. LEDs glow on forward biasing and allow a‘ll the cur: display consists of an array of LED’s arranged in a 2-D‘ plane.
rent to flow through them i.e.; they offer zero resistance. In When LED's are forward biased it emits light and displays

order to interface an LED with 8051, the limiting current of 15 | oo from (0-9) and (A-F). There are basically two types |
mA should be supplied by the port pin, if the LED is of high- | of displays, i
‘intensity, current limit should be 7 mA. Figure (2) illustrates |.  Common — anode display

lhe_ interfacing an LED with 8051 in logic 0 and logic 1 states. 2’  Common—cathode display.

In common-anode display, all the ariodes connected |
together whereas, in common cathode displayl all the cathodes
connected together as shown in figure (2),

VCC

] B
R1

¢
¢

a8 |

LED A LED A

(a)

¢
;

Figure (2) )
LED B LED B
From figure (2}, the resistor connected in‘series to the

¢
¢

LEDs current limiting resistor limits the current according to

LEDC LED C
LED. Port pin (P1.0) of 8051 drives the LED in logic 0 or logic

¢
¢

1 state.
: LED D LED D
Case 1: In logic state 0, LED is directly connected to port pin, € e ,__@_
which provides enough current to turn ON LED. LEDE LEDE
Case 2: In logic state 1, the direct connection of LED to port *@—" S £ “—@—
pin results in insufficient limiting current such that LED doesnot LEDF LEDF &
turp ON. To avoid this, LED is connected to port pin via buffer _@ﬂ g g _@_ pera
* which provides adequate current to tum ON the LED., LED G LED G
Q43. Explain the interfacing of seven segment dp dp"_@—' LED’s
display with 8051. _ DP LED DP .
- .
; . gure (2): (a) Com ; |
Interfacing of 7-segment display with 8051 man Anode Connection t DP ar

micrecontroller is as shown in figure (1), : (b) Common Cathode Connection ,_ 7-segn

SPECTRUM ALL-IN-ONE JOURNAL FOR ENGINEERING STUDENTS -
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lay

7-segment
2-D plane.
d displays
; two types

connected
1e cathodes

)

1

on

ia— 3
OUP ﬂ—)

_ 1A GROUP LOGO Q} on the TITLE COVER betore you buy

Table

Operation :
ber in 7-segment display the corresponding input pins are made high and low to switched ON the

To display any num )
ctively.

LED’s and switched OFF the LED’s, respe :
the number zero in 7-segment common-anode type display. A low input is applied to the pins a,.
lied to pins ‘g’ and dp, due to this LED's A, B, C, D, E, F are switched ON and LED’s G and,

larly by applying different inputs with respect 10 its codes to the

For example, t0 display

b,c,d, e, fand high input is 3PP . s
DP ire switched OFF. Thus, number Zero 18 displayed. Simi1

T-segment display its corresponding number is displayed.

%

Look for the S
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UNIT-5 (Intel 8051 Microcontroller) ' : : 5.3y
Qa4. Explain the Interfacing of 0809 ADC with 8051 and write the programming of ADC0809 in Assembly ang ¢

5.36

— L

Q45. Describe |
o : . is ¢ in figure (1). - ;

Ans: The interfacing of ADC0809 to 805] is as shown in figure ( - ans: The interfac

. 8051 ADC0809 |

+
A
<

g 1
. P2.5 #| RD (OE)- ] [ - _—
f—— XA g WR(SC)  VetD—0
11.0592 =5 PLO DO INO POT
MHz . : N1 >
pe L lxmiz -~ | = )
. B BE I
’ : I N4 : =
il i INS
i i IN6 —
O ' N7 [—
PL7[ D7 CLOCK
o —c P24l —w ALE Vi)

gigie p27le—|INREOC) TS
ABC GND
—p 0 WYY

.L ) [D th |—D Q LD QM ) | _ .
> 0 b 0 b Q- ; The port

into voltage usir

-

' i«l 74LS74 |

,H; ) Figure (1) ' Hence, tt
Hh The bits 4, B and C selects the analog channels (INO .... IN7). A low-to-high pulse activates AL (Address latch enable), | s
: Similarly, the conversion is initiated by activating SC by an low to high pulse. The external clock connected to CLK pin produces
f i : Where,
! a delay such that the converted digital data can be read easily. .
After the end of conversion, EOC is activated by an high to low output. A low to high pulse on Output Enable (OF) s »
used to read data out of the ADC thip.
The channel selection and reading of data is illustrated in figure (2). ' The ana
aox—d L LMLFL LALLM e V., =1
‘ out o

WR (8C) [ I
RD (OE) " [ . l
| |
5 mE—I L |
T |
1 ]
ADDR — - -
| ! .
INTR (EOC) : :
| M g
| I
PR =y
| i
LATCH ! f
ADDRESS LATCH |

Figure (2)

| DATA ’ l[ ‘
Smﬂ ﬂl.l.-IH_-OHE JOURNAL FOR ENGINEERING STUDENTS I
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5.3 5 .
bly and ¢ i‘.?f-— _ MICROPROCESSORS AND _Mucnot:ONTHO'-‘- k :
045 Describe the basic operation of DAC chip with 8051. - . B
Ans: The interfacing of DACO808 with 8051 is as shown in figure below. , . ' A : 3
' +5Y 48V f 1 BE
AR ’
B
b
To Scope ‘
N“F; v, =010V
-2V
Figure: DACOBOB Interfaced to 8051
The port P1 of 8051 is interfaced with the digital inputs of DAC. The output of the DAC is current which 18 converted
into voltage using'an op-amp. This analog output current depends on Imrﬂowing through V. and status of DO - D7 buts.
Hence, the current voltage is obtained as,
, = p7 . D6 D5 D4, D> D2 , DI, DO
ch enable). Lo Jr-=r(2"*4*3*16+32+6«:ﬁ‘iza+s)
in produces Where
_ DO - LSB
ble (OE) is :
D7 - MSB.
The analog output voltage is calculated as,
g Feedback resistance
(3 [
“
— | T, bocres - 2
- T Look for the SIA GROUP LOG Qs o - ~
f 0 n the TITLE COVER before you buy
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