TIMING DIAGRAM for various machine cycles

The machine cyeles are the basic operations performed by the processor, while mstructions

are executed. The time taken for performing each maching cvcle 18 expressed m terms of T-
states.

One T-state 18 the tme pertod of one clock eyele of the microprocessor.

The various machme cvcles are

|. Opcode fetch ................. -4/6T
2. Memory Read ................ =37
3 Memory Write .o =37
4 WORead ... - 3T
A D0 Write .. - 3T
b. Interrupt Acknowledge ...... -6/ 2T
1 Busldle ..o - 2137



Instruction cycle

* |[nstruction: A command given to the microprocessor
to perform an operation

e Program : A set of instructions given in a sequential
manner to perform a particular task

The CPU fetches one instruction from memory
at a time & executes it.

Instruction cycle = Fetch cycle + Execute cycle



Fetch Cycle . The steps taken by CPU to fetch the
opcode from the memory

The time taken for fetch cycle is fixed.

Execute Cycle : The steps taken by CPU to fetch data
& to perform the operation specified in the instruction

The time taken for execute cycle is variable which
depends on the type of instruction ,i.e. 3 —byte , 2-byte
& |-byte instruction.



Machine cycle

The time required by the micro processor to complete
the operation of accessing memory or I/O device .

Operations like :
- Opcode fetch
- Memory read
- Memory write
- 1/O read
- 1/O write



T - states

Microprocessor performs an operation in specific clock
cycles.

Each clock cycle is called as T —States.

The number of T — states required to perform an
operation is called Machine Cycle .



MPU Communication and Bus Timing
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Figure 3: Moving data form memory to MPU using instruction MOV C A (code
machine 4FH = 0100 [ 1 11)



MPU Communication and Bus Timing

The Fetch Execute Sequence :

1. The pp placed a 16 bit memory address from PC (program
counter) to address bus.

Figure 4: atT1
— The high order address, 20H, is placed at A15 — A8.

— the low order address, osH, is placed at AD7 - ADo
and ALE is active high.

— Synchronously the IO/M is in active low condition
to show it is a memory operation.

2. At T2 the active low control signal, RD, is activated so as to
activate read operation; it is to indicate that the MPU is in
fetch mode operation.



MPU Communication and Bus Timing

3.T3:The active low RD signal enabled the byte
instruction, 4FH, to be placed on AD7 —
ADO and transferred to the MPU. While

RD high, the data bus will be in high
impedance mode.

4.T4:The machine code, 4FH, will then be
decoded in instruction decoder. The
content of accumulator (A) will then copied
into C register at time state, 4.



S, and S,

Pin 29 (Output) and Pin 33 (Output)

e Spand S, are called Status
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Table Showing IOIT1, Sy S, and
Corresponding Operations

oM | s | s

Opcode Fetch

Memory Write
/O Read

I/O Write

0
Memory Read 0
0
I
I
Interrupt Ack. I

I I
I 0
0 I
I 0
0 I
I I
0 0

Halt High Impedance



MPU Communication and Bus Timing
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Figure 4: 8085 timing diagram for Opcode fetch cycle for MOV C,A .



Memory Read: The flow of data from the
memory to the microprocessor.

Step I(T1) : microprocessor places the address on the
address lines from program counter & activates ALE signal

to multiplex the low order address.

It also sends status signals IO/M = 0,S,=1, S, =0 for memory
read operation.

Step 2 (T2) :SE



Timing Diagram

Instruction:
A000h MOV A.B
Corresponding Coding:

A000h 78



Timing Diagram

Instruction:

A000h MOV A,.B
Corresponding Coding:
A000h 78

QFC

8085 Memory



Timing Diagram

Instruction:

A000h MOV A,.B
Corresponding Coding:
A000h 78

QFC

8085 Memory

|

EooTl

.12 . T4

- Ais-As(H

AOh >

igher Order Address bus)

- 10M

Op-code fetch Cycle



Timing Diagram

Instruction:

A000h MVI A 45h
Corresponding Coding:
A000h 3E

AO0OLh 45



Timing Diagram

Instruction:
A000h MVI A 45h
Corresponding Coding:

OFC
A000h 3E

MEMR
A001h 45

8085 Memory



Timing Diagrant
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Instruction:

AO000h MVI A 45h

Corresponding Coding:
A000h 3E
A001h 45
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Op-Code Fetch Cycle Memory Read Cycle



Timing Diagram

Instruction:

A000h LXI A,FO45h
Corresponding Coding:
A000h 21

AO0OLh 45

A002h FO



Timing Diagram

Instruction: LXI H, Data

A000h LXIA,FO45h
Corresponding Coding:
A000h 21

A001lh 45

A002h FO

8085

OFC

MEMR

MEMR

Memory



Timing Diagram

Op-Code Fetch Cycle ] Memory Read Cycle ] Memory Read Cycle
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Timing Diagram

Instruction:
A000h MOV AM
Corresponding Coding:

A000h TE



Timing Diagram

Instruction:
A000h MOV AM

OFC
Corresponding Coding: MEMR
A000h TE

8085 Memory



Timing Diagram
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Op-Code Fetch Cycle A Memory Read Cycle



Timing Diagram

Instruction:
A000h MOV M,A
Corresponding Coding:

A000h 77



Timing Diagram

Instruction:
A000h MOV M,A

OFC
Corresponding Coding: MEMW
A000h 77

8085 Memory



Instruction:

A000h MOV M,A
Corresponding Coding:
A000h 77

Timing Diagram
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Op-Code Fetch Cycle "~ Memory Write Cycle



+ Generation of Fibonace]seris, . SI“ J
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Address | Mnemonics Operand  Opcode Remarks
2000 MVI D, 08H 16 Initialize counter to display numbers in senes.
2001 08 Immediate value O7H.
2002 MVI B, 00H 06 Initialize reg. B to store previous number.
2003 00 Immediate value 00H.
2004 MVI C,01H 0E Initialize reg. C to store current number.
2005 0l Immediate value 0'1H.
20006 LXI H. 3000H 21 Initialize H-L pair to point to memory.
2007 00 Lower-order of 3000H.
2008 30 Higher-order of 3000H.
2009 MOV M.B 70 Move 00H from reg. B to memory.
200A INX H 23 Increment H-L pauir.
200B MOV M. C 71 Move 01H from reg. C to memory.
200C MOV A B T3 Move previous number from reg. B to reg. A.
200D ADD C a1 Add the two numbers.
HNE MOV B.C 41 Assign current number to previous number.
200F MOV C. A AF Save result as new current number.
2010 INX H 23 Increment H-L pauir.
2011 MOV M. A 77 Move number from reg. A to memory.
2012 DCR D 15 Decrement counter.
2013 INZ 200DH C2 Jump to address 200DH if counter 1s not zero.
2014 oD Lower-order of 200DH.
2015 20 Higher-order of 200DH.
2016 HLT 76 Halt.




Explanation:

This program generates the Fibonacci series. The Fibonacci series is:

0 1 I 2 3 5 B 13 21 34
In hexadecimal, it will be:
) ol ol 02 03 05 LR o 15 22
The first two numbers of the series are 00 and 1. The third number is computed as 0 + 1 = 1,

fourth number is 1 + 1 = 2, fifth number is | + 2 = 3 and so on.
The count is initialized in register D to display the numbers in series.
Initialize register B to first number 00H and register C to second number O1H.

Initialize H-L pair to point to memory location 3000H.

Mowe the first two numbers from registers B and C to memory locations 3000H and 300 1H.
Add the two numbers and store the result as first number.

Increment H-L pair and mowve the result from accumulator to memory location.

The next term is then computed by making the result equal to previous number.

The process is repeated until all the numbers are calculated.

Pt

After Execution:

3000H: OH
3001H: 0OlH
3002H: Oo1H
3003H: 02H
J004H: 03H
I005H: 0O5H
3006H: 0EH
300TH: ODH
I00RH: 15H

3009H: 22H



