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Answer to the Question no. 1 (a)
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+» Basic Blocks of a Microcomputer

A microcomputer has three basic blocks: a central processing unit (CPU), a memory unit, and an
input/output (I/0) unit. The CPU executes all the instructions and performs arithmetic and logic
operations on data. The CPU of the microcomputer is called the microprocessor typically a
single VLSI (very large scale integration) chip that contains all the registers and control unit, and
arithmetic-logic circuits of the microcomputer.

A memory unit stores both data and instructions. The memory section typically contains ROM
and RAM chips. The ROM can only be read and is nonvolatile; that is, it retains its contents
when the power is turned off. A ROM is typically used to store instructions and data that do not
change. For example, it might store a table of seven-segment codes for outputting data to a
display external to the microcomputer for turning on a digit from 0 through 9. One can read
from and write into a RAM. The RAM is volatile; that is, it does not retain its contents.
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“* Microprocessor Features

Microprocessor is the heart of computer systems and it is called as Central Processing Unit
(CPU). CPU consists of Arithmetic and logical unit (ALU) to perform mathematical and
comparison operations register to store inputs/ results / intermediate values and control unit to
monitor/control the entire operations. Microprocessors with read-only memory to hold boot
programs and random access memory to store processed results can act as full-fledged
computers and such microcomputers are fitted into physical devices for monitoring its
operations.

Microprocessor is used in a variety of applications due to their unique features such as size,
weight, cost, high computing power, and low power consumption, etc., Microprocessor fitted
systems are used.

1. to monitor and control operations of Industrial devices by measuring key parameters
like temperature, pressure, speed.

in instruments to raise an alert or warning on extreme conditions

to automate office work / business processes and improve white collar productivity

in simplifying publishing activity

to speed up the information exchange through Telephone and Satellite network

in rolling out innovations in entertainment, games and Photography
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The 8085 Architecture-
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Answer to the Question no. 1 (b)
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Answer to the Question no. 1 (c)

+* Bit Manipulation Instructions:

These instructions are used to perform operations where data bits are involved, i.e. operations

like logical, shift, etc.

Following is the list of instructions under this group -

Instructions to perform logical operation-

NOT - Used to invert each bit of a byte or word.

AND - Used for adding each bit in a byte/word with the corresponding bit in another
byte/word.

OR - Used to multiply each bit in a byte/word with the corresponding bit in another
byte/word.

XOR - Used to perform Exclusive-OR operation over each bit in a byte/word with the
corresponding bit in another byte/word.

TEST - Used to add operands to update flags, without affecting operands.

Instructions to perform shift operations

SHL/SAL - Used to shift bits of a byte/word towards left and put zero(S) in LSBs.

SHR - Used to shift bits of a byte/word towards the right and put zero(S) in MSBs.

SAR - Used to shift bits of a byte/word towards the right and copy the old MSB into the
new MSB.

Instructions to perform rotate operations

ROL - Used to rotate bits of byte/word towards the left, i.e. MSB to LSB and to Carry Flag
[CF].

ROR - Used to rotate bits of byte/word towards the right, i.e. LSB to MSB and to Carry
Flag [CF].

RCR - Used to rotate bits of byte/word towards the right, i.e. LSB to CF and CF to MSB.
RCL - Used to rotate bits of byte/word towards the left, i.e. MSB to CF and CF to LSB.



Answer to the Question no. 2 (a)

How DMA Operations are Performed:

Following is the sequence of operations performed by a DMA -

Initially, when any device has to send data between the device and the memory, the
device has to send DMA request (DRQ) to DMA controller.

The DMA controller sends Hold request (HRQ) to the CPU and waits for the CPU to assert
the HLDA.

Then the microprocessor tri-states all the data bus, address bus, and control bus. The
CPU leaves the control over bus and acknowledges the HOLD request through HLDA
signal.

Now the CPU is in HOLD state and the DMA controller has to manage the operations over
buses between the CPU, memory, and I/O devices.



Answer to the Question no. 2 (b)

8257 Pin Description:

The following image shows the pin diagram of a 8257 DMA controller -
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DRQo-DRQ3

These are the four individual channel DMA request inputs, which are used by the peripheral
devices for using DMA services. When the fixed priority mode is selected, then DRQp has the
highest priority and DRQs has the lowest priority among them.

DACK, — DACK3

These are the active-low DMA acknowledge lines, which updates the requesting peripheral
about the status of their request by the CPU. These lines can also act as strobe lines for the
requesting devices.



Do_D7

These are bidirectional, data lines which are used to interface the system bus with the internal
data bus of DMA controller. In the Slave mode, it carries command words to 8257 and status
word from 8257. In the master mode, these lines are used to send higher byte of the generated
address to the latch. This address is further latched using ADSTB signal.

IOR

It is an active-low bidirectional tri-state input line, which is used by the CPU to read internal
registers of 8257 in the Slave mode. In the master mode, it is used to read data from the
peripheral devices during a memory write cycle.

IOW

It is an active low bi-direction tri-state line, which is used to load the contents of the data bus to
the 8-bit mode register or upper/lower byte of a 16-bit DMA address register or terminal count
register. In the master mode, it is used to load the data to the peripheral devices during DMA
memory read cycle.

CLK

It is a clock frequency signal which is required for the internal operation of 8257.
RESET

This signal is used to RESET the DMA controller by disabling all the DMA channels.
Ao - A3

These are the four least significant address lines. In the slave mode, they act as an input, which
selects one of the registers to be read or written. In the master mode, they are the four least
significant memory address output lines generated by 8257.

cs

It is an active-low chip select line. In the Slave mode, it enables the read/write operations
to/from 8257. In the master mode, it disables the read/write operations to/from 8257.

As- Ay

These are the higher nibble of the lower byte address generated by DMA in the master mode.
READY

It is an active-high asynchronous input signal, which makes DMA ready by inserting wait states.
HRQ

This signal is used to receive the hold request signal from the output device. In the slave mode,
it is connected with a DRQ input line 8257. In Master mode, it is connected with HOLD input of
the CPU.



HLDA

It is the hold acknowledgement signal which indicates the DMA controller that the bus has been
granted to the requesting peripheral by the CPU when it is set to 1.

MEMR

It is the low memory read signal, which is used to read the data from the addressed memory
locations during DMA read cycles.

MEMW

It is the active-low three state signal which is used to write the data to the addressed memory
location during DMA write operation.

ADST

This signal is used to convert the higher byte of the memory address generated by the DMA
controller into the latches.

AEN
This signal is used to disable the address bus/data bus.
TC

It stands for ‘Terminal Count’, which indicates the present DMA cycle to the present peripheral
devices.

MARK

The mark will be activated after each 128 cycles or integral multiples of it from the beginning. It
indicates the current DMA cycle is the 128th cycle since the previous MARK output to the
selected peripheral device.

VCC

It is the power signal which is required for the operation of the circuit.
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