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Microprocessor

A Microprocessor is a multipurpose, programmable, clock-
driven, register-based electronic device that reads binary
Instructions from a storage device called memory: accepts
binary data as input and processes data according to those
Instructions and provides results as output.

> Memory
Microprocessor N Input
> Output

A Programmable Machine 3
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Intel 4004

* 1969
* Clock speed : 108 KH,
* Number of transistors:
2300
* 4-bit register and 4-bit data bus.
The world first microprocessor
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Intel 8008

*1972

* Clock speed : 800 KH,

* Number of transistor:
3500

* 8-bit reqgister and 8-bit data bus.
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Intel 8080

*1974

* Clock speed : 2 MH,

* Number of transistor:
4500

* 8-bit reqgister and data bus.
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Intel 8086

*1978
* Clock speed : 4.47 MH,

* Number of transistors:
29000

* 16-bit register and data bus.
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Intel 8088

*1981
* Clock speed : 4,47 MH,
* Number of transistors:
29000
* 16-bit register and data bus.
The worlds first PC ran on an Intel 8088

mIicroprocessor
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Intel 386

*1985
* Clock speed: 16 MH,

* Number of transistors:
275000

* 32-bit register and data bus.
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Intel 486

*1989
* Clock speed: 25 MH,

* Number of transistor:
1,200,000

* 32-bit register and data bus.
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Intel Pentium

* 1993

* Clock speed: 66 MH,

* Number of transistor:
3,300,000

* 32-bit register and data bus.
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Intel Pentium pro

* 1995

* Clock speed: 200 MH,

* Number of transistor:
5,500,000

* 32-bit register and data bus.
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Intel Pentium ||

* 1997

* Clock speed: 300 MH,

* Number of transistor:
7,500,000

* 32-bit register and data bus.
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Intel Pentium ||

* 1999
* Clock speed: 500 MH,
* Number of transistor:

9,500,000

* 32-bit register and data bus.

EEE/KUET/Khulna/Bangladesh 44



EEE/KUET/Khulna/Bang|


http://www.cpu-world.com/CPUs/Pentium-III/L_Intel-600EB-256-133-1.65V (FC-PGA).jpg
http://www.cpu-world.com/CPUs/Pentium-III/L_Intel-600EB-256-133-1.65V (FC-PGA).jpg
http://www.cpu-world.com/CPUs/Pentium-III/L_Intel-80525PZ400512 (ES) (top).jpg
http://www.cpu-world.com/CPUs/Pentium-III/L_Intel-80525PZ400512 (ES) (top).jpg
http://www.cpu-world.com/CPUs/Pentium-III/L_Intel-1000-256-133-1.75 (SL5QJ).jpg
http://www.cpu-world.com/CPUs/Pentium-III/L_Intel-1000-256-133-1.75 (SL5QJ).jpg

Intel Pentium 4

* 2000

* Clock speed: 1 GH,

 Number of transistor:
15,500,000

pentium 4

* 64-Dbit register and data bus.
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Intel Pentium D

* 2005

* Clock speed: 3.6 GH,

* Number of transistor:
47,500,000

* 32-bit register and data bus. i eX=1a1¥]gg ¥
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Intel Core 2 / Quad

*2006/2007

* Clock speed: 3.6 GH,

* Number of transistor:
214,500,000

* 32-bit register and data bus

Duo
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Microprocessor Based System

ALU

Register
Array

Control

1/O
Input / Output

<

System Bus

AN
AV

Memory
RAM/ROM
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ARCHITECHTURE or FUNCTIONAL BLOCK DIAGRAM OF 8085

The functional block diagram or architechture of 8085 Microprocessor is very important as it gives the complete
details about a Microprocessor. Fig. shows the Block diagram of a Microprocessor.

INTA RST6S  TRAP

nmz‘nsns RST 7S SID s<1x>
Interrupt Control Senal 10 Control
(5 8- Bat Internal Data Bus 0
\ O R 9 3
Accumulator Temp. Reg lastruction
L)) (5) Register () 1 Multiplexer
w & z ®]]
Temp. Reg. Temp. Reg
Flag (5 & B (8 Cc (B
Fip-Flops Reg Reg.
' 2 D & E @
'c“"'“w : 3 Reg. Reg.
Arnthmetic aad o o H ® L ®) | Register
Logx - Machine o Reg Reg § Array
2:; Sych 016)
y :a) Encoding Stack Pointer
- 1)
Program Counter
Incrementer/Decremenicr
SV -
P Sv Address Lach (16
ract pﬂy-{: GND }1 )}
Timung and Control J ; E L
X, ’
: CLK Reset ) 3§
Xy wmed GEN Control Status DMA A Address Bufler DataAddress Buffer
|
] EETEIRS I 1 1 ! {} - 0
CLK OUT RD WR ALE S, S, 1OM HLDA RESET OUT
READY HOLD RESET IN Ars-As AD-AD,

Address Bus AddresvData Bus



8085 BUS STRUCTURE:

Address Bus:

» The address bus is a group of 16 lines generally identified as A0 to Al5.
» The address bus is unidirectional: bits flow in one direction-from the MPU to peripheral devices.
» The MPU uses the address bus to perform the first function: identifying a peripheral or a memory

location.

% — Addltttﬂ{:) g‘>

8085 Memory Input
b Real
D,

°°< o 5 e I Lg

S Control Bus
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Data Bus:

« The data bus is a group of eight lines used for data flow.

« These lines are bi-directional - data flow in both directions between the MPU and memory
and peripheral devices.

« The MPU uses the data bus to perform the second function: transferring binary information,

» The eight data lines enable the MPU to manipulate 8-bit data ranging from 00 to FF (28 =
256 numbers).

» The largest number that can appear on the databusis 11111111,

Control Bus:
« The control bus carries synchronization signals and providing timing signals.

« The MPU generates specific control signals for every operation it performs. These signals
are used to identify a device type with which the MPU wants to communicate.

EEE/KUET/Khulna/Bangladesh 55



Accumulator (A):

« The accumulator is an 8-bit register that is part of the arithmetic/logic unit (ALU).
« This register i1s used to store 8-bit data and to perform arithmetic and logical operations.
« The result of an operation is stored in the accumulator.

Registers of 8085:
The 8085 have six general-purpose registers to store 8-bit data during program execution.

« These registers are identified as B, C, D, E, H, and L.
« They can be combined as register pairs-BC, DE, and HL-to perform some 16-bit operations.

Accumuiator A (8) | | Plag Regiser
B (8) C (8)
(3) E %)
H (8) L (8)
Stack Pointer (SP) (16)
Program Counter (PC) (16)
Data Bus Address Bus
16
Lines

Bidirectionsl Unidirectional 56



« The ALU includes five flip-flops that are set or reset according to the result of an operation.

» The microprocessor uses the flags for testing the data conditions.
« They are Zero (Z), Carry (CY), Sign (S), Parity (P), and Auxiliary Carry (AC) flags. The
most commonly used flags are Sign, Zero, and Carry.

The bit position for the flags in flag register is,

D5 Dig Dy Dy Ds Dy Dy Dy
& Z AC P cy
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1.Sign Flag (S):

After execution of any arithmetic and logical operation, if D7 of the result 1s 1, the sign flag
1s set. Otherwise it is reset.

D7 1s reserved for indicating the sign; the remaining 1s the magnitude of number.

[f D7 1s 1, the number will be viewed as negative number. If D7 1s 0, the number will be

viewed as positive number.

2.7¢ero Flag (7):

[f the result of arithmetic and logical operation is zero, then zero flag is set otherwise it is reset.

3. Auxiliary Carry Flag (AC):
[f D3 generates any carry when doing any arithmetic and logical operation, this flag 1s
set. Otherwise 1t 1s reset.

4. Parity Flag (P):
If the result of arithmetic and logical operation contains even number of 1's then this flag will be set and 1f
it 15 odd number of 1's it will be reset.

5. Carry Flag (CY):
If any arithmetic and logical operation result any carry then carry flag is set otherwise it is reset.
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Arithmetic and Logic Unit (ALU):

« It 1s used to perform the arithmetic operations like addition, subtraction, multiplication,
division, increment and decrement and logical operations like AND, OR and EX-OR.

« It receives the data from accumulator and registers.

« According to the result 1t set or reset the flags.

Program Counter (PC):

« This 16-bit register sequencing the execution of instructions.

« It 1s a memory pointer. Memory locations have 16-bit addresses, and that 1s why this is a 16-
bit register.

« The function of the program counter 1s to point to the memory address of the next instruction
to be executed.

« When an opcode is being fetched, the program counter is incremented by one to point to the
next memory location,

EEE/KUET/Khulna/Bangladesh 59



Stack Pointer (Sp):

« The stack pointer is also a 16-bit register used as a memory pointer.
« It points to a memory location 1n /W memory, called the stack.
« The beginning of the stack is defined by loading a 16-bit address in the stack pointer

(register).

Temporary Register: It is used to hold the data during the arithmetic and logical operations.

Instruction Register: When an instruction is fetched from the memory, it is loaded in the
instruction register.

Instruction Decoder: It gets the instruction from the instruction register and decodes the
instruction. It identifies the mstruction to be performed.
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Timing and Control unit:

It has three control signals ALE, RD (Active low) and WR (Active low) and three status

signals TO/M(Active low), SO and S1.

ALE 1s used for provide control signal to synchronize the components of microprocessor and

timing for instruction to pertform the operation.

RD (Active low) and WR (Active low) are used to indicate whether the operation is reading

the data from memory or writing the data into memory respectively.

[O/M(Active low) 1s used to indicate whether the operation 1s belongs to the memory or

peripherals.
IO/M (Actv ) .
4 éw‘; ®| g1 | 2 |DataBus Status(Oupu)
) 0 0 0 Halt
Interrupt Control Unit:

0 0 1 Memory WRITE

1] 1 0 Memory EEAD
[t receives hardware interrupt signals and

' pl sighals : | 0 1 I0 WRITE

sends an acknowledgement for receiving
the interrupt signal 1 1 d IOREAD

1] 1 1 Opcode fetch

| 1 1 Intermupt acknowdedge




PIN DIAGRAM OF 8085

« The microprocessor is a clock-driven semiconductor device consisting of electronic logic
circuits manufactured by using either a large-scale integration (LSI) or very-large-scale
integration (VLSI) technique.

« The microprocessor is capable of performing various computing functions and making
decisions to change the sequence of program execution.

« Inlarge computers, a CPU implemented on one or more circuit boards performs these
computing functions.

« The microprocessor 1s in many ways similar to the CPU, but includes the logic circuitry,
including the control unit, on one chip.

« The microprocessor can be divided into three segments for the sake clarity, arithmetic/logic
unit (ALU), register array, and control unit.
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8085 1s a 40 pin IC, DIP package. The signals from the pins can be grouped as follows
. Power supply and clock signals

. Address bus

. Data bus

. Control and status signals
. Interrupts and externally initiated signals

. Serial IO ports
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1. Power supply and Clock frequency signals:

« Ve + 5 volt power supply

« Vss Ground

« XI1,X2: Crystal or R/C network or LC network connections to set the frequency of
internal clock generator.

+ The frequency is internally divided by two. Since the basic operating timing frequency is 3
MHz, a 6 MHz crystal 1s connected externally.

« CLK (output)-Clock Output 1s used as the system clock for peripheral and devices interfaced
with the microprocessor.
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2.Address Bus:

« AB-AlS (output; 3-state)
« [t carries the most significant 8 bits of the memory address or the 8 bits of the [/O address;

3. Multiplexed Address / Data Bus:

« ADO - AD7 (input/output: 3-state)
« These multiplexed set of lines used to carry the lower order 8 bit address as well as data bus.
« During the opcode fetch operation, in the first clock cycle, the lines deliver the lower order

address A0 - A7.
« In the subsequent IO / memory, read / write clock cycle the lines are used as data bus.

« The CPU may read or write out data through these lines.
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4. Control and Status signals:

« ALE (output) - Address Latch Enable.

« This signal helps to capture the lower order address presented on the multiplexed address /
data bus.

« RD (output 3-state, active low) - Read memory or [O device.

« This indicates that the selected memory location or I/O device 1s to be read and that the data
bus is ready for accepting data from the memory or I/O device.

«  WR (output 3-state, active low) - Write memory or 10 device.

« This indicates that the data on the data bus 1s to be written into the selected memory location
or 1/O device.

« 1O/M (output) - Select memory or an 10 device.

« This status signal indicates that the read / write operation relates to whether the memory or
[/O device.

« [t goes high to indicate an IO operation.

« [t goes low for memory operations.
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5. Status Sienals:

« [t 1s used to know the type of current operation of the microprocessor.

i?,._?}l ik sl Data Bus Stams (Output)
0 0 Halt

0 0 Memory WRITE

L 1 Memory READ

! 0 10 WRITE

I 1 10 READ

0 1 Opcode fetch

1 ! 1 Interrupt acknowledge
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6. Interrupts and Externally initiated operations:

« They are the signals mnitiated by an external device to request the microprocessor to do a
particular task or work.
« There are five hardware interrupts called

« On receipt of an interrupt, the microprocessor acknowledges the interrupt by the active low
INTA (Interrupt Acknowledge) signal.

TRAP e
RST 7.5
RST 6.5 == (inpurs)
RST 55
INTR —d
INTA ( acuve low output)
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Reset In (input, active low)

« This signal is used to reset the microprocessor.
« The program counter inside the microprocessor 1s set to zero.
« The buses are tri-stated.

Reset Out (Output)

« [tindicates CPU is being reset.
« Used to reset all the connected devices when the microprocessor is reset.
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7. Direct Memorv Access (DMA):

Tr state devices:

Enable E

« 3 output states are high & low states and additionally a high impedance state.

» When enable E 1s high the gate 1s enabled and the output Q canbe 1 or 0 (if A1s 0, Q 1s 1,
otherwise Q 1s 0). However, when E 1s low the gate is disabled and the output Q enters into a
high impedance state.

E A Q State
1k gh) 0 1 High
1 1 0 Low
| High

0 lowr) 0 0 impedance
High

0 ! 0 impedance
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Fig (a) - Pin Diagram of 8085 & Fig(b) - logical schematic of Pin diagram.

For both high and low states, the output Q draws a current from the input of the OR gate.
When E is low, Q enters a high impedance state; high impedance means it is electrically
isolated from the OR gate's input, though it is physically connected. Therefore, it does not
draw any current from the OR gate's input.
When 2 or more devices are connected to a common bus, to prevent the devices from
interfering with each other, the tristate gates are used to disconnect all devices except the one
that i1s communicating at a given instant,
The CPU controls the data transfer operation between memory and I/O device. Direct
Memory Access operation is used for large volume data transfer between memory and an
[/O device directly.
The CPU is disabled by tri-stating its buses and the transfer is effected directly by external
control circuits.
HOLD signal is generated by the DMA controller circuit. On receipt of this signal, the
microprocessor acknowledges the request by sending out HLDA signal and leaves out the
control of the buses. After the HLDA signal the DMA controller starts the direct transfer of

data.



READY (input)

« Memory and I/O devices will have slower response compared to microprocessors.

« Before completing the present job such a slow peripheral may not be able to handle further
data or control signal from CPU.

» The processor sets the READY signal after completing the present job to access the data.

« The microprocessor enters into WAIT state while the READY pin 1s disabled.

8. Single Bit Serial I/O ports:
« SID (input) - Serial input data line

« SOD (output) - Serial output data line
» These signals are used for serial communication.
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8085 Instruction Set

The 8085 instruction set can be classified into the following five functional headings.

1. DATA TRANSFER INSTRUCTIONS:

[t includes the instructions that move (copies) data between registers or between memory
locations and registers. In all data transfer operations the content of source register is not altered.
Hence the data transfer 1s copying operation.

Ex: (1) Mov A,B (2) MVI C,45H

2. ARITHMETIC INSTRUCTIONS:

Includes the instructions, which performs the addition, subtraction, increment or decrement
operations. The flag conditions are altered after execution of an instruction in this group.

Ex: (1) ADD A,B (2) SUI B,05H
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3. LOGICAL INSTRUCTIONS:

The instructions which performs the logical operations like AND, OR, EXCLUSIVE- OR,
complement, compare and rotate instructions are grouped under this heading. The flag conditions
are altered after execution of an instruction in this group.

Ex: (1) ORA A (2) ANI B, 01H

4. BRANCHING INSTRUCTIONS:

The instructions that are used to transfer the program control from one memory location to
another memory location are grouped under this heading.

Ex: (1) CALL (2) IMP 4100
5. MACHINE CONTROL INSTRUCTIONS:

[t includes the mnstructions related to interrupts and the instruction used to stop the program
execution.

Ex: (1) NOP (2) END

NOTE: EXPLAIN ANY ONE OPCODE FOR EACH INSTRUCTIONS



ADDRESSING MODES OF 8085

« Every instruction of a program has to operate on a data.
« The method of specifying the data to be operated by the instruction 1s called Addressing.

« The 8085 has the following 5 different types of addressing.

[. Immediate Addressing

2. Direct Addressing

3. Register Addressing

4. Register Indirect Addressing
5. Implied Addressing

1. Immediate Addressing:

« In immediate addressing mode, the data is specified in the instruction itself. The data will be
a part of the program instruction.

« EX.MVIB, 3EH - Move the data 3EH given in the mstruction to B register; LXI SP,
2700H.

EEE/KUET/Khulna/Bangladesh 76



2. Direct Addressing:

« In direct addressing mode, the address of the data is specified in the instruction. The data
will be in memory. In this addressing mode, the program instructions and data can be stored
in different memory.

« EX.LDA 1050H - Load the data available in memory location 1050H in to accumulator;
SHLD 3000H

3.Register Addressing:

« Inregister addressing mode, the instruction specifies the name of the register in which the
data is available.
« EX. MOV A, B - Move the content of B register to A register; SPHL; ADD C.

4. Register Indirect Addressing:

« Inregister indirect addressing mode, the instruction specifies the name of the register in
which the address of the data i1s available. Here the data will be in memory and the address
will be in the register pair.

« EX. MOV A, M - The memory data addressed by H L pair 1s moved to A register. LDAX B.

n

. Implied Addressing:

« In implied addressing mode, the instruction itself specifies the data to be operated.
« EX.CMA - Complement the content of accumulator; RAL



Timing Diagram

Timing Diagram is a graphical representation. It represents the execution time taken by each
instruction in a graphical format. The execution time is represented in T-states.

Instruction Cycle:
The time required to execute an instruction is called instruction cycle.

Machine Cycle:
The time required to access the memory or input/output devices is called machine cycle.

T-State:

« The machine cycle and instruction cycle takes multiple clock periods.
« A portion of an operation carried out in one system clock period 1s called as T-state.
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MACHINE CYCLES OF 8085:

The B0O8S microprocessor has 5 (seven) basic machine cycles. They are

1. Opcode fetch cycle (4T)
2. Memory read cycle (3 T)
3. Memory write cycle (3 T)
4. 1/O read cycle (3 T)

5. /O write cycle (3 T)

Note : Time period, T = 1/f; where f = Internal clock frequency

. nsmg edge fallmgedgc or negative edge
: mnuwwmm
I T-state
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Each instruction of the 8085 processor consists of one to five machine cycles, 1.e., when the
8085 processor executes an instruction, it will execute some of the machine cycles in a
specific order.

The processor takes a definite time to execute the machine cycles. The time taken by the
processor to execute a machine cycle is expressed in T-states.

One T-state 1s equal to the time period of the internal clock signal of the processor.

The T-state starts at the falling edge of a clock.
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Opcode Fetch Machine Cyele Of 8085 :

Each instruction of the processor has one byte opcode.

The opcodes are stored in memory. So, the processor executes the opcode fetch machine
cycle to fetch the opcode from memory.

Hence, every instruction starts with opcode fetch machine cycle.

The time taken by the processor to execute the opcode fetch cycle i1s 4T.

In this time, the first, 3 T-states are used for fetching the opcode from memory and the
remaining T-states are used for internal operations by the processor.

|
[ SIGNAL T,
| CLOCK
{ ;
A ~Ag :>( HIGHER | ORDER MEMORY| ADDRESS XUHSIPECIHED

AD,-AD, (i )(,(mna ©, Dy oo
X

ALE |/ '\

IO/M,S, S, >< \1od=0]| s, =15,=1

e | ) | |




Memoryv Read Machine Cvcle of BOBS:

« The memory read machine cycle 15 executed by the processor to read a data byte from

MCIMory.

« The processor takes 3T states to execute this cyele.
» The instructions which have more than one byte word size will use the machine cycle after

the opecode fetch machine cyele.

SIGNAL T,

CLOCK

A A :)( HIGHER |ORDER MEMORY | ADDRESS
AD,-AD, MEMORY ADDR. AT DATA | (DD
ALE
1I0/M,S, S, I0M=0, \ S, =1 | Sp=0




Memory Write Machine Cyele of 8085:

« The memory write machine cycle is executed by the processor to write a data byte in a
memory location.
« The processor takes, 3T states to execute this machine cycle.

‘ SIGNAL | T, T,
laock N~ I /
A A, ':X HIGHER | ORDER ADDRESS
AD.-AD, I}(w ). TEEEEREP DATA
| ALE I/_\ l
I0/M,S, S, | X |1uﬁ-n. 5, =0,
s L

Fig - Timing Diagram for Memory Write Machine Cyele



1Oy Read Cvele of 8085:

« The [0y Read cycle 1s executed by the processor to read a data byte trom I'O) port or from
the peripheral, which is [/O, mapped in the system.

« The processor takes 3T states to execute this machine cvele,

« The IN mstruction uses this machine cyele during the execution.

: |
SIGNAL T, T, Z T,
CLOCK ! b /
AcA, | X | U0 Port address |
1

AD-AD, >< /O Port address >I --------- DATA (D,-Dy)
ALE / \ .. X

I0/M,S, S, X 1O/ = 1, \ $,=1 | Sg=0

RD | \L 1

Fig - Timing Dnagram tor 'O Read Machine Cyele




I/O Write Cvele of BO8S:

« The /O write machine cycle is executed by the processor to write a data byte in the 'O pont
or to a peripheral, which is 'O, mapped in the svstem.
« The processor takes, 3T states to execute this machine cycle.

SIGNAL T T, T,
CLOCK

AD,-AD, }{ !"'t.’:llit‘l‘il'u:lll:illlEES)I -------- DATA | (D,Dy

| ae - )7\

WR ' d

IGH,SLE“ y ]ﬂu‘“-}. EI "'“. | Sln o |
= . 1

Fig - Timing Diagram for I'O Write Machine Cycle




TIMING DIAGRAM OF 8085 INSTRUCTIONS

« The B0O85 instructions consist of one to five machine cycles.

« Actually the execution of an instruction is the execution of the machine cycles of that
instruction in the predefined order.

» The timing diagram of an instruction ate obtained by drawing the timing diagrams of the
machine cycles of that instruction, one by one in the order of execution.

« Fetching the Opcode DBH from the memory 4125H,

« Read the port address COH from 4126H.

« Read the content of port COH and send it to the accumulator,
« Let the content of port 15 SEH.
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Timing diagram for STA 526AH.

STA means Store Accumulator -The contents of the accumulator 1s stored i the specitied
address{326A).

The opcode of the STA instruction is said to be 32H. It is fetched from the memory
41FFH(see fig). - OF machine cyele

Then the lower order memory address 13 read{oA). - Memory Read Machine Cyele

Read the higher order memory address (52).- Memory Read Machine Cyele

The combination of both the addresses are considered and the content from accumulator is
wrilten in 526 A, - Memory Write Machine Cyele

Assume the memory address for the instruction and let the content of accumulator 15 C7H.
So, CTH from accumulator is now stored in 526A,
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4200 6Ay
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Timing di or INR M

« Fetching the Opeode 34H trom the memory 4105H. (OF cyele)

« Let the memory address (M) be 4250H. (MR cycle -To read Memory address and data)
« Let the content of that memory 15 12H.

« Increment the memory content from 12H to 13H. (MW machine cvcle)

Address | Mpemonics | Opeode

410% [NE. M Hu
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Timing diagram for MV1 B, 431H.

« Fetching the Opcode 06H from the memory 2000H. (OF machine cycle)
« Read (move) the data 43H from memory 2001 H. {memory read)

L=y

Address | Mnemonics | Opoode
2000 MYIB, 435 0én
2001 43
M, (Dpcode Feich) M, (Memory Read)
T, T, T. T, | T T

|NRERWAY

High-Trdet
0w My Addreis Unspacified _~ Mie ey Addres
¥ i Dl
-‘nﬁ.upﬂdu }-——-mw-t{ o == 43 Dm -

vk = 0.5

m,m
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INTERRUPT STRUCTURE
Interrupt 15 signals send by an external device to the processor, to request the processor to
perform a particular task or work.

Mainly in the microprocessor based system the interrupts are used for data transfer between
the peripheral and the microprocessor.

The processor will check the interrupts always at the 2nd T-state of last machine cycle.

If there is any interrupt it accept the mterrupt and send the INTA {active low) signal to the
peripheral.

The vectored address of particular interrupt is stored in program counter.
The processor executes an interrupt service routine (ISR) addressed in program counter.

It retwrned to main program by RET instruction.

Types of Interrupts:

It supports two types of interrupts,

Hardware

Software



Software interruplts:

« The software interrupts are program instructions. These instructions are inserted at desired
locations in a program.

« The 8085 has eight software interrupts from RST 0 to RST 7. The vector address for these
interrupts can be calculated as follows.

« Interrupt number * 8 = vector address

« For RSTS55% 8=40=28H
« Vector address for interrupt RST 5 is 0028H

The Table shows the vector addresses of all interrupts.

Interrupt | Vector address

RSTO 0000,,

RST1 0008,, Interrupt | Vector address
RST2 0010, RST7.5 003C,,
RST3 0018, RST6S | 0034,
RST4 0020,, RSTS.5 002C,,
RSTS 0028, TRAP 0024,
RST6 0030,,

RST7 0038,




Hardware interrupts:

» An external device initiates the hardware interrupts and placing an appropriate signal at the
interrupt pin of the processor.

» Ifthe interrupt i1s accepted then the processor executes an interrupt service routing.

The 8085 has five hardware interrupts

(1) TRAP (2)RST 7.5 (3)RST 6.5  (4)RSTS5.5 (5 INTR

TRAP:

« This interrupt is a non-maskable interrupt. It is unaffected by any mask or interrupt enable.
« TRAP bas the highest pnionty and vectored interrupt.

« TRAP interrupt 15 edge and level tnggered. This means hat the TRAP must go high and
remain high until it 15 acknowledged.

« Insudden power failure, it executes a ISR and send the data from main memory to backup
Memory.
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« The signal, which overrides the TRAP, is HOLD signal. {i.e.. If the processor receives
HOLD and TRAFP at the same time then HOLD is recognized first and then TRAFP is
recognized).

» There are two ways to clear TRAP interrupt.

1. By resetting microprocessor (External signal)
2 By mving a high TRAP ACKNOWLEDGE (Internal signal)

R8T 7.5:

« The RST 7.5 interrupt 15 a maskable interrupt.

« It has the second highest priority.

« It is edge sensitive, 1e. Input goes to high and no need to maintain high state until it
recognized.

« Maskable interrupt. It is disabled by,

1.DI instruction
2. 8System or processor reset.
3 After reorgamezation of interrupt.

« Enabled by EI instruction.



RST 6.5 and 5.5:

« The RST 6.5 and RST 5.5 both are level triggered. . ie. Input goes to high and stay high until
It recognized,

« Maskable interrupt. It is disabled by,

.13, SIM instruction
2 System or processor reset.
3. After reorganization of interrupt,

» Enabled by El instruction.

« The RST 6.5 has the third priority whereas RST 5.5 has the fourth priority,

EEE/KUET/Khulna/Bangladesh 96



INTR:

INTR is a maskable interrupt. It is disabled by,

1.DL SIM instruction
2.8yslem or processor resel.
3 After reorganization of interrupt.

Enabled by EI instruction.

MNon- vectored interrupt. After receiving INTA (active low) signal, 1t has to supply the
address of ISR,

It has lowest priority.

It is a level sensitive interrupts. ic. Input goes to high and it is necessary to maintain high
state until it recogmzed.

The following sequence of events occwrs when INTR signal goes high.

1. The 8085 checks the status of INTR signal during execution of each instruction.

2. IFINTR signal is high, then 8085 complete its current instruction and sends active low  interrupt
acknowledge signal, if the interrupt is enabled.

3. In response to the acknowledge signal, external logic places an instruction OPCODE on the data
bus. In the case of multibyte instruction, additional interrupt acknowledge machine cycles are
generated by the 8085 to transfer the additional bvtes into the microprocessor.

4. On recerving the mstruction, the 8085 save the address of next instruction on stack and exccute
received mstruction,
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SIM and RIM for interrupis:

« The BO8S provide additional masking facility for RST 7.5, RST 6.5 and RST 5.5 using S5IM
Instruction.

» The status of these interrupts can be read by executing RIM instruction.

» The masking or unmasking of RST 7.5, RST 6.5 and RST 5.5 interrupts can be performed by
moving an ¥-bit data to accumulator and then executing SIM instruction.

s The format of the $-bit data s shown below.

o, b, D, DO, D, D

, D

1

O,

SOD|SDE}] X |[R7S|MSEMT5MESIMS55

T i
Serial Crutput Data €= |—)R5 5.5 Mask iz
Senal Data Enabl 3 RAT 6.4 Mask }ﬁ

M. SDE = 1, bit D 6———  Den't PRST 7.8 Mask | 2

iz zend b Z0OD lina carg
o SDE =0, bit D, is 3 Mgk set enable
ignored. If, MSE = 0, I, D,
& D, are gpored LT
BSE = 1 ; matk i3
SEL
kReset RST 7.5
: WRIS=1RS5T 7
Fig: Formal of 8-bil data to be loaded in accumulalor before 5 not allgwed
executing SIM instruction If R15=0; RST 7T

is allowed.




The status of pending interrupts can be read from accumulator afier executing RIM
instruction.

When RIM instruction is executed an 8-bit data is loaded in accumulator, which can be
interpreted as shown in fig.

1'-'.?' Dﬂ- I}!i- I:Id- D:t DI I:“I

SID |I7S5|1661556) [E MTS5MES5IMSES

| Rerse g
Seril laput Data 4— , Mask stass of | |
Inteitapd pending ' RST 6.5 =
status of RST 75 ' p Mask status of | ¥ 1
EI'E Interrupl pendimg BT,
-E.u maus of RST 65 }1““‘"'""‘"__"“}|- Inzerrupts are ensd
E.g r‘l'lmﬂ'l pending Eravie D'tnrm'wl:-lftﬂulh
status of RST 88 &
: S Ve tor
Inteript type Trigger Priority Maskab ke address
TRAP Fdge and Level 1 Mo 0024H
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ARCHITECHTURE or FUNCTIONAL BLOCK DIAGRAM OF 8085

The functional block diagram or architechture of 8085 Microprocessor is very important as it gives the complete
details about a Microprocessor. Fig. shows the Block diagram of a Microprocessor.

INTA RST6S  TRAP
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T CRY, T AL < 7=
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w & z ®]]
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Program Counter
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Address Latch
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