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PART A Split | Sub | total
up total
1'S complement 0101001 1 2
2's complement 1+ 1
0101010
Theorem-i: Complement of a sum = product of complements 1 2
A+B=A.B 1
Theorem-2: Complement of product = sum of the complements
AB=A+B
L Lonners 0.5x4 |2
1L registers
iii.  frequency divider
iv.  data transfer
10
i.  binary weighted resister type 2x1 |2
ii.  R-2R ladder type network
Zero flag, sign flag,carry flag, parity flag,auxiliary carry flag ( any 2) 2x1 2
PARTR Split Sub total
up total
3
6
3
= @B).(EB-(EF) :
= (A+8).(c+D)- (E+R)
3 6
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TRAP: It is a non-maskable interrupt, having the highest priority
among all interrupts. By default, it is enabled until it gty
acknowledged. In case of failure, it executes as ISR and sends the
data to backup memory.

RST7.5: It is a maskable interrapt, having the second highest
priority among all interrupts. When this interrupt is executed, the
processor saves the content of the PC register into the stack and
branches to 003CH address.

RST 6.5: It is a maskable interrupt, having the third highest
priority among all interrupts. When this interrupt is executed, the
processor saves the content of the PC register into the stack and
branches to 0034H address.

RST 55: It is u maskahle interrupt. When this interrapt is
executed, the processor saves the content of the PC register into
the stack and branches to 002CH address.

INTR: It is a maskable interrupt, having the lowest priority
among all inferrupts. Tt can be disabled by resetting the

 microprocessor. The microprocessor checks the status of INTR
 signal during the execution of each instruction. When the INTR
- signal is high, then the microprocessor completes ifs current

instruction and sends active low interrupt acknowledge signal.

L5

1.5

. 3t is an 8-bit microprocessor e it can accept, process, on
provide B-bit data simultanecusly.

2. it operates on a single +5V power supply connected at
Voo power supply ground is connected to Vss.

3. BOSS microprocessor reguires two-~phase, S0% duty cyele,
TrL clock. These clock signals sre pencrated by an

internal clock generator, ) .
4. The rrae i clock frequency af BOBS

microprocessors s 3MBMz  whereas  mindmum  clock

freguency is 300 KHz.

5. BOBS microprocessor provides 16 address lines, therefore
it can actess 2716 = G4K bytes of memory.

6. It provides 8 bit 10O addresses to access {278) 256 VO
ports., )

7. Im BOBS, the lower 8-bit mddress bus (AD -A7) and dain

bus (DO D7) are Multiplexed o reduce mumber of
external pins. Bul due to this, external bardware {fatch) s
reguired to sepurate address lipes and data lines.

8. BO85 micraprocessor has five bardware nterrupts: TRAP,
RET 5.5, RET 6.3, RST 7.5, INTR.

9. The hardware interrupt capability of 8085 microprocessor
can be increased by providing external hardware..

1. It supports 74 instructions,

Any 6
bx1
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i) Propagation delay: The time required for the outpot of a digital eircuit 1o

change states afier a change st oie 6 more of its inpats, The spesd of a

digital circuit is specified in terms of the propagiriion delay time.

(i} Power dissipation: Jt is speeitied in terms of power consumplion per gate

and is the prodoct of supply voltage amd supply current.

{ii} Speed- power product; The speed ofa logic circuit can be increased, ie.
The propagation delay can be reduced. at the expense of power
dissipation.

(iv) Fan out: Fan-out foutput load factor) is the maximum number of ingrus

that can be driven by a logic gate,

ADVANTAGES:

TTL family is the fastess saturating logic family.

It has good noise fmmmunity.

THL gates are compatible with other logic thmilies,

Cood fan-out; TTL gates can drive up o 10 gates

TTL gaies exhibit low cutpot impedance for high/low
siatos.

IS ADVANTAGES:

¥ TTL. gates canpot be used in applications where Jjarge
noise voltages exist.

¥ Power dissipation of TTL gates is much higher than that
of MOS gates,

¥ Costof 'TT1. 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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Here one perform as master and the other slave and overall circuit is known as

Vi | master slave. when ever the clock is high the master is active. according to the
b | state of input the out put of master is set or reset at this state the slave is
inactive and output remains in previous state. when ever the input clock is low
the slave is active. the final output is the output of the slave
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Itis a 4 bit register with 4 D flip flops.the register is first cleared with clear pin
and make all the pin output zero.the input data is then applied sequently to
the D input of the first flip flop on the left.during each clock pulse one bit is
transferred from left to right
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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 at 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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As its pame Lmplies, the “ladder™ description comes
from the ladder-like configuration of the resistors used
within the network. A R-2ZR resistive ladder network
provides a simple means of converting digital voltage
signals nto an equivalent analogue 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




 Eg:- LDAX B {move contert of B-C register to acoumulator)

The way of specifying data to be opersted by an instruction is
called addressing mode.

Trwpes of addressing modes —

Immediate addressing mode: In bnmediste addressing mode the
source operand is always data. Here data to be uwsed is
mmanediately given in the instuction itself If the data is 8-bin
then the nstruction will be of 2 bytes, if the data is of 16-bit then
the instruction will be of 3 bytes.

Eg:- MV1 B.O5 {(move the data 05 immediately to register 13)

Register addressing mode: here datofoperand 1o be operated is
in  the mencral purpose register. therefore the operstion is
performmed within various registers.

Eg- MOV AB (move the content of register B o register A)

Birvect Addressing Mode: In direct addressing mode, the data 1o
be operated s available inside a memory locetion and that
memory location is direcctly specified as an operand. "The operand
is directiy available in the instructicr: itgelf.
Eg:- LIDA F3500 (load the content of memory location to the
aocurnulator)

Indirect addressing mode: data to be operated is available inside
a memory location and that memory location is indirectly

specified by a register pair,

ImpliedImplicit/Inherent Addressing Mode: In implied/
implicit addressing mode the operand is hidden and the data to be
operated is available in the instruction fiself.

Eg:- CMA (finds snd stores the 1's complement of the contains of

acewmulator, & in A)

RRC (roate accumulator A right by one bit)
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Pin diagram of 8085 microprocessor
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| BUSS Pin description

»  FHaber Order Address pins- A — Ay
‘ »  The address bus has 8 signad ines A8 - A15 which are
aridirectional.
= Lower Order Address/ Data Pins- ADw-Aly

»  These are time multiplexed pins and are de-multiplexed using the

pin ALE
v S, the bits ADU - AD7T are bi-directional and serve as AD - A7
and i - D7 ot the same time. .
= During the execntion of the instruciion, these lines carry
the sddress bits duving the eady parl, then during the late
putts of the execution, they carry the § data bits.

«  In order 1o separate the address from the dada, we ¢an use a fatch

to save the value before the function of the bits changes.
= Uungrol Pins - R, WR
= These are setive fow Resd & Write pins
Status Ping - ALE. HOM (active lowy, 5, 8g

»  ALE {Address Lateh Enablel-Used to de-muliiplex AD+-ADy

= O/M - Used to select VO or Memory operation

» 8,56~ Denote the status of data on data bus

s [nterrupt Pins -~ TRAP, RET7.5, RET 6.5, RET 5.5, INTR, INTA
= These are hardware interrupts used to iniliate an interrupt service
voustine stored at predefined Jocations of the system memory,
»  Serial VO pins — S1D (Serial lapul Data), SO0 (Serial Output Data)
. *  These pins are used to interface 8083 with = serial device.
»  Clock Pins- Xy, Xo. CLE(OUT)

v Xj Xo- These are clock inpis pins. A crystal is connected
between these pins such that g 2isgs where T crystal
froguency & Fuwe= operating frequency of BO8S

»  CLK{OUT}) ~ This is an suxilinry clock outpu source
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Zero flag (£): If a result of an instruction has a value zero, this flag is set, Otherwise it
is reset

Sign flag (8): 1f the MSB of the result of an operation has a value 1, this flag is set,
otherwise reset

Canry flag (C): After an operation if a 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 contains even number
of ones. 1t it is odd, the fag will reset.
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