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DIGITAL ELECTRONICS AND_MICROPROCESSORS
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| PART A Split Sub | total

up total

1 Resister transistor logic ( RTL) _ Any4 |2 10

Diode transistor logic ( DTL)
Transistor transistor logic (TTL) 0.5x4
Emitter coupled logic (ECL)
Complementary metal oxide semiconductor logic (CMOS)
2 Faldz o d 2D 1 2
a o 2 B Y 1
oo I prec R
I i3 i
i i -
3 3 2
Theorem-1: Complement of a sum = product of complements
7 A¥B=A. B 1
Theorem-2: Complement of product = sum of the complements
AB= A+ B
4 i.  Ramp type ADC 2x1 |2
ii.  Successive approximation ADC

5 Data bus is used to transfer data between memeory and processor or 2 2

tetween /G device and processor.

Il | PARTB Sp | Sub | total
lit | total
up

1 1's complement : it is obtained by changing the bit each from 0 to 1 and each

1toO 2
2's complement : it is obtained by adding 1 to 1’s complement
=1's complement +1
a) 01101101
1’s complement 10010010 -
L 6

2’s complement 10010011
b) 10011010
I’s complement 01100101
1+ 2
2’s complement 01100110
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i Al the flip-flops nre mor |
clocked siultaneousty.

2 Chstpuit  of  first flip-flop
drives  the clock  For
secord Tlip-fies, the
oditput  of secone drives

Al the flip-flops  mre
clocked simu}ﬁanwmi;}e,

there is no nterconnection |
between outpur of onie Flip-
flop and clock of pest flip-

the third angd so OFE,

flop,

3 | The settiing  time  is
curnalative ST of
individusal flip-flops.

The settling time is equal 15 |
highest settfing e of al
Hip-flops.

4T Asynchronomns counter is | Synchronous  counier is
known as serial Courer | known as parallel coumter.

5 s design and | Design and implementation
implementarion s very | hecomes tedious ared
simple. complex as the mumber of |

States increases.
5 | slowin speed | faster in speed ¥
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As its name implies, the “ladder™ descri PHon comes
from the ladder-like configuration of the resistors used
within the network. A R-2R resistive ladder network
provides a simple means of converting digital voltage
signals into an eguivalent amalogue output. Input
voltages are applied to the ladder network at various
points along its length and the more input points the better the resolution of
the R-2R ladder. The output signal as a result of all these input voltage points is
taken from the end of the ladder which is used to drive the inverting input of an
operational amplifier '

\ninstruction is a binary pattern designed inside a microprocessor o perform a
specific function. The entire group of mstractions, called the instruction set.
determines what functions the THeTOpTOCessor can perform,

These instructions can be classified into the folowing five functional categories:
i. data ransfer {copy } operations. 2 Arithmetic operations, 3. Lagical
operations. 4. Branching operations. and 3 Muchine-control opemtions,

The e transfer instructions move data between regisiers or between
menwny armd registers. The arithmetic instructions add, subtract, increment, or
ducrement data in registers or memory. The g logical (Boolean) operations en
data in registers and memory and on condition flags. The logical AND, OR, and
Exclusive OR instructions enable you o sel specilic bils in the accumulator ON
ot OFF. The branching instruetions alter normal sequential program flow, either
uncenditionally or conditionally. FO insteaction, stack instruction and machine
EtruChions are also included in the set
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- Zero flag (Z): If a result of an instruction has a value zero, this flag is set. Otherwise it
is reset

- Sign flag (8): Ifthe MSB of the resuit of an operation has a value 1, this flag is sel,
otherwise reset

- Carry flag (C): Afier an operation if g carry is generated a carry flag will set

- Auxiliary carry flag (AC): During the arithmetic operation, if a carry is moved from
the 3" bit to 4” bit, then this flag is set, otherwise it is reset

- Parity flag (P): The flag is set only when the result of operation containg even number
of ones. If it is odd, the flag will reset.

2




PART C
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lva (1) Propagation delay: The time required for the oulpu of a digital circuit 1o

change states after a change at one or more of iy mputs. The speed of o
digital cireuit is specified in torms of the propagation defay time.
(it} Power dissipation: 1t is specified in terms of power consumption per gate

and is the product of supply voltage and supply current,

iii) Fan out is defined as the number of similar gates that the logic gates can
drive

iv) Noise margin is the quantitative measure of the noise immunity offered by
the logic family

Ivb ADVANTAGES:
* TPL family is the fastest smturating logic family.
It has good noise immunity,
TTL gates gre compatible with other logic families.
Giond fan-out; TTL gates can drive up 1o 10 pates
TTL gates exhibit low ouipuwt impedance for high/low
States.
DIS ADVANTAGES:
> TYTL gates canmot be osed in applications where targe
neise voliages exist
# Power dissipation of TTL gates is rouch higher than that
of MOS gates.
 Cost of T'TL gates is higher.

CMOS ADVANTAGES
1. Extremely large fan out
Lowest powedr dissipation
Very high noise immunity and noise margin
Lowest propogation delay
Single power supply is required
CMOS disadvantages
1. Increase in cost in design
2. Packing density is less
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_ Power dissipation is usually 1onW per gate.
2, Less axpensive components,
3, Fhey are less

eptible to damage from electrostatic charge

a8 compared to CMOS,
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The gated 5-R latch: i : -
A% gated o pmer &gfzszmammwﬁp.mamwwwmmmm%
mmﬁ;m}\_ﬁwm ‘ Hnged thay are calisd asyaeironous bves, A gated § R latch mauins
UESAN % (EIN) input. s § and R tipurs wil) connl the siste of the flip-tiop osly when e
ENAB .h HIGH. When the ENABLE is LOW. the laputs become Insffoctise sl nochisgeed
sale cun take place. The BNABLE iopit may be s olack. Sa, a pated 8-F lerck i also cofed a
clocked 5-R fatch or synchronous §-R larch. Sinee s type of ipflop responds 18 the chasge it
inputs unly as fong s the clock is HIGH, these types of fiip-Bops we wiso oalled level inggersd
[Tip-flops. Thesequential circuits (machines s controfied by acinck arecalled synchyonous seguetid
cironits (reachinas). The logio diugrans the fogic symbiol and the truth sable for o pared B0 Juch
ere shown inFigure 10.7, In this circuit, the invalid sme pecurs when both 5 and R ae simulunessty

HIGH.
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Block Diagram

A
8
Half
Subtractor
Block ma@;é;n Truth Tabla

Logic Cirquit of
Hall Sultractor
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Three flip flops are used to count eight values.high value is given to j and k so

that flip flop will toggle ath the application of each clock pulse.output of flip
flop is connected to clock of next.Q0 is LSB Q2 is MSB
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A start pulse is applied to reset the counter to zero and AND
gate is enabled and clock pulses get through to counter, since V,,
= Vpeomparator output will be high. as the counter advances, the
DAC output Vpincreases one step at a time and this continuous

untit Vp> V, .
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1. It is an 8-Bit mieraoprocessor e, it can accept, process, or
provide 8-bit data simuoltaneoushy.
Ix 2. It opérates on v single +353V power supply commecied o
b Vieo; power supply ground is connected 1o Vs,

3. BOBS microprocessor requires two-phase, 50% duty cycle,
TTL elock. These clock signals sre generated by an
internal clock generator, =l ‘

4. The maxinam clock frequency of BOS8S
microprocessors is  3MHz  whereas minimum clock
frequency is 500 KHz.

5. BUES microprocessor provides 16 address lines, therefore
it can access 2716 = 64K byites of memory.

6. It provides § bit O addresses to access {(2°8) 256 /O
ports. 6 x

7. In BOSS, the lower 8-bit address bus (A0 -A7) and data 1
bus {0 -D7) are Multiplexed o redoce number of
external pins. But due 1o this, external hardware (latch) is
required to separste sddress lines and data lines.

8. BO8S microprocessor has five hardware intercupis: TRAP,
RET 5.5, RET 6.5, RYT 7.5, INTR.

9. The hardware interrupt capability of BO8S5 microprocessor
can be increased by providing external hardware..

10, It supports 74 instructions,

Any 6
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Pin diagram of 8085 microprocessor

| R083 Pin description

= Higher Cirgher Address pinse A — Ay
*  The address bus has B signal lines A8 - A1S which wre
urtidirectional,
*  bower Order Address/ Data Pins- AD-ADg
= These are time multiplexed pins and are de-sultiplexed using the

pin ALE
) *  So the bits ADO - AD7 are hi-directiong! and serve as Al — A7
i " ad D0 — D7 at the same dme. A
I »  During the execution of the instruction, these lines carry

the address bis during the eardy part, then daring the late
parts of the exccution, they carry the 8 data bits,
» by order to separste the eddress from the data, we can use a Jatch
to save the value before the function of the bits changes.
+  Contral Pins - RDLWR
= These are active jow Read & Write pins
«  Sisius Pins - ALE. 1O/M factive fow), 8. 8§
= ALE (Address Latch Enablej-Used 1o de-multiplex ADw-ADy
* 1O - Used to select O or Memory operation
s 5.8 Denote the statas of data on data bus
¢ Imereupt Pios - TRAP, RETT.5, R8T 6.5, RET 5.5, INTR, INTA
_ »  These are hasdware interrupts used to initiate an intermpt serviee
: routine stored al prodefined focations of the system memary.
i = Seral FO pins — 81D {Serial lnpw Datay, 80D ¢Serinl Quiput Data)
i = These pins are used 1o interface 8083 with o serial device.
= Clock Pins- X, X CLE{QUT)
= Xy KXo~ These we clock input pins, A erystal is connected
between these pins such that Lo s where fwwe crysial
frequency & fuwe = operating frequency of BUES
= CLEIOUT}) -~ This is an auxiliary elock output source
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The way of specifyving data to be operated by an instruction is
called addressing mode.

Types of addressing modes —
Immedinte addressing mode: In immediate addressing mode the

source operand is always data. Here data to be used is
immmediately given in the instruction itselfl If the data is 8-biv

then the instruction will be of 2 bytes, if the data is of 16-bit then

the instruction will be of 3 bytes.
Eg:=- MVI B.OS {move the data 05 imwmediately to register BB)

Register addressing mode: herve datavopersnd 1o be operated is
in the general puarpose register. therefore the operation
performed within various registers,

Eg:- MOV AR (move the content of register B to register A)

Direct Addressing Mode: In direet addressing mode, the data to
be operdted is avalldble inside a memory location and that
meneory location is directly specified as an operand. The operand
is directly available in the instruction itselil
Eg~- LDA F500 (oad the comtent of semory location to the

Reeursniator)

indirect addressing mode: data to be operated is available inside
a memory location and that memory location is indirectly
specified by a register pair,

Eg:- LDAX B (move content of B-C register 1o accumulator)

Implied/Implicit/Inherent Addressing Mode: In implied/
implicit addressing mode the operand s hidden and the data to be
operated is available in the instruction itself.

Eg:- CMA (finds and stores the 1's complement of the contains of
accumulator, A in A}

RRC {rowte accunulator A right by one bit)
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