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Module 1: Introduction to 8085 Microprocessor

1. How can signals be classifiedrithe 8085 Microprocessof&rike the wong one out
from the following options.
a) The control bus
b) Interrupt Signals
c) Serial Input / Output signals
d) DMA signals
e) Address and data buses
f) Overlapping Signals
2. Which stack is used in 80857
a) LIFO
b) SISO
c) FIFO
d) PIPO
3. Which is the microprocessor comprises:
a) Regiser section
b) ALU
c) Control unit
d) All of these
4. What will be stored by the register?
a) Data
b) Operands
c) Memory
d) None of these
5. Why 8085 processor is called an 8 bit processor?
a) Because 8085 processor has 8 bit ALU.

b) Because 885 processor has 8 bit data bus.



c) a&hb.
6. What is Stack Pointer?
Ans: It is a 16ébit special purpose registet points (contains the address) to the
topmost element in a stack.
7. What is Program Counter?
Ans: It is a 16bit special purpose register. It sterthe address of the next instruction
to be executed.
8. What is meant by ABus?
Ans: Address Bus.
9. What is memory size of 8085 microprocessor?
Ans: 64 KB.
10.How the memory size of any microprocessor is calculated® many memory
locations can be addressed hyiaroprocessor with 14 address lines?
Ans: It is calculated on the basis of no. of address line available. Actually'ikis2
of data bits, where n is the no. of address lines. So, here with n=14, total memory
locations can be addressed 1§=26384 litsxno. of bits available as dabas in the
microprocessor.
11.Can an RC circuit be used as clock source for 8085? (Yes/No)
Ans: Yes, it can be used, if an accurate clock frequency is not required. Also, the
component cost is low compared to LC or Crystal.
12.Why crystal is a preferred clock source?
Ans:Because of high stability, l arge Q ( Qu;
drift with aging. Crystal is used as a clock source most of the times.
13.Mention the various functional blocks of the 8085 Micropsson?
Ans: The various functional blocks of the 8085 microprocessor are:
Registers
Arithmetic logic unit
Address buffer
Increment / decrement address latch
Interrupt control
Serial 1/0 control
Timing and control circuitry

Instructions decoder andachine cycle encoder.



14.What s Tri-state Logic?

Ans: Three Logic Levels are used and they are High, Low, High impedance state. The
high and low are normal logic levels & high impedance state is electrical open circuit
conditions. Tristate logic has a thrline called enable line.

15.What are the advantages of an assembly language in comparison with high level

1.

2.

3.

languages?

Ans: Advantage of assembly level languageThe symbolic programming of
Assembly Language is easier to understand and saves a lot of tinef@haf the
programmer.

It is easier to correct errors and modify program instructions.
Assembly Language has the same efficiency of execution as the machine level
language.

Advantage of high level languageThe main advantage of higavel languages @r
low-level languages is that they are easier to read, write, and maintain. Ultimately,
programs written in a higlevel language must be translated into machine language
by a compiler or interpreter. The first hidgwel programming languages were
desigred in the 1950s.

Module 2: CPU Architecture of 8085 Microprocessor

How many interrupts are there in 8085?
a) 12
b) 10
c) 8
d 11
In 8085 which is called as high order / low order register?
a) Accumulator/ Flag
b) Stack Pointer/ Program Counter
c) BC/ DE Register Pair
d) Accunulator/ HL Pair
Which is leveltriggering nterrupt?
a) RST6.5
b) RST5.0



c) TRAP

d) INTR

. Which of the following is not a vectored hardware interrupt?
a) TRAP

b) RST 7.5

c) INTR

d) RST6.5

. What is the difference between INR & INX instructions?

Ans: INR used for incrementingl@t register by 1 and INX for 16it register.

. LDAX H means:

a) Load HL pair to A
b) Load HL pair to stack
¢) Wrong mnemonics
d) None of these
. What are software interrupts?
a) RST 07
b) RST5.5 7.5
c) INTR, TRAP
d) RST4.4-6.4
. RIMis used to check whether
a) The write operation is done or not
b) The interrupt is Masked or not
c) a&b
d) None of these
. Consider the following statements:
In 8085 microprocessor, dabais and address bus are multiplexed in order to
i. Increase the speed of microprocessor.
ii. Reduce th@umber of pins.
iii. Connect more peripheral chips.
Which of these statements is/are correct?
a) (I)only
b) (I) only
c) (I & (I
d) (), (1) &)



10.Address line for TRAP is?

a) 0023H

b) 0024H

c) 0033H
11.What are level Triggering interrupts?

a) INTR & TRAP

b) RST6.5& RST55

c) RST7.5& RST6.5
12.Which interrupt is not level sensitive in 8085?

a) RST6.5 is a raising edgegging interrupt.

b) RST7.5 is a raising edgegging interrupt.

c) a&hb.
13.What is the RST for the TRAP?

a) RST5.5

b) RST4.5

c) RST4
14.What are the various registers8085?
Ans: It has eight addressableb& registers: A, B, C, D, E, H, L, F, and two-i registers
PC and SP. These registers can be classified
General Purpose Registers
Temporary Registers: a) Temporary data register b) W and Z registers
Special Purpose Regjers: a)Accumulator b) Flag registers c) Instruction register
Sixteenbit Registers: a) ProgramCounter (PC) b) Stack Pointer (SP)

= = =2 =4

15.What are the various flags used in 8085?
Ans: It is a 3bit register, in which five of the bits carry significant informatiorihe form of
flags: S (Sign flag), Z (Zero flag), AC (Auxiliary carry flag), P (Parity flag), and CY (carry
flag); as shown in Fig. 1.2.

D7 D6 D& D4 D3 D2 D1 DO
e g ge e

Flag Register of 8085



T S-Sign flag- After the execution of arithmetic or logical operations, if bit D7 of the
result is 1, the sign flag set. In a given byte if D7 is1, the number will be viewed as
a negative number. If D7 is U, the number will be considered as a positive number.

1 Z-Zero flag -The zero flag sets if the result of the operation in ALU is zero and flag
resets if the resuls nonzero. The zero flags are also set if a certain register content
becomes zero following an increment or decrement operation of that register.

1 AC-auxiliary Carry flag - This flag is set if there is an overflow out of bit 3 i.e. carry
from lower nibbleto higher nibble (D3 bit to D4 bit). This flag is used for BCD
operations and it is not available for the programmer.

1 P-Parity flag - Parity is defined by the number of ones present in the accumulator.
After arithmetic or logical operation, if the reshlis an even number of ones, i.e.even
parity, the flag is set. If the parity is odd, the flag is reset.

1 CY-Carry flag - This flag is set if there is an overflow out of bit 7. The carry flag
also serves as a borrow flag for subtraction. In both the exarsipbeen below, the
carry flag is set.

16.What happens when HLifistruction is executed in processor?

Ans: The program terminates after that instructior8d85 Instruction set,HLT is

the mnemonic which stands fdddlt the microprocessot instruction. In sud a

case, it executes the corresponding interrupt service subroutine depending upon the
interrupt number and then it continues with itgruction after theHLT instruction

17.1n what way interrupts are classified in 8085?

Ans: In 8085 the interrupts are skified as Hardware and Software interrupts.
Vectored and No#Vectored Interrupts.
18.What are hardwareierrupts?
Ans: TRAP, RST7.5, RST6.5, RST5.5, INTR.
19.What are software interrupts?
Ans:RSTO, RST1, RST2, RST3, RST4, RST5, RST6, RST7
20.Which interrupt hashe highest priority?
Ans: TRAP has the highest priority

21.Name fivedifferent addressing modesth suitable examplés
Ans: Types of addressing modeis
In 8085 microprocessor there are 5 types of addressing modes:

(a) Immediate Addressing Modei

In immediate ddressing mode the source operand is always data. If the data is 8



bit, then the instruction will be of 2 bytes, if the data is ebitGhen the
instruction will be of 3 bytes.

Examples:

MVI B 45 (move the data 45H immediately to register B)

LX1 H 3050 (oad the HL pair with the operand 3050H immediately)

JMP address (jump to the operand address immediately)

(b) Register Addressing Mod&
In register addressing mode, the data to be operated is available inside the
register(s) and register(s) is(are) operafdierefore the operation is performed
within various registers of the microprocessor.

Examples:

MOV A, B (move the contents of register B to register A)

ADD B (add contents of registers A and B and store the result in register A)

INR A (increment the coents of register A by one)

(c) Direct Addressing Modei
In direct addressing mode, the data to be operated is available inside a memory
location and that memory location is directly specified as an operand. The operand
is directly available in the instructiotself.

Examples:

LDA 2050 (load the contents of memory location into accumulator A)

LHLD address (load contents of-b&& memory location into H. register pair)

IN 35 (read the data from port whose address is 01)

(d) Register Indirect Addressing Modei
In register indirect addressing mode, the data to be operated is available inside a
memory location and that memory location is indirectly specified by a register
pair.

Examples:

MOV A, M (move the contents of the memory location pointed by thegdir to the

accumulator)

LDAX B (move contains of BC register to the accumulator)

LXIH 9570 (load immediate theH pair with the address of the location 9570)

(e) Implied/Implicit Addressing Mode i
In implied/implicit addressing mode the operand is hidden and theadiaéa t

operated is available in the instruction itself.



Examples:

CMA (finds and stores the
RRC (rotate accumulator A right by one bit)
RLC (rotate accumulator A left by one bit)
22.Draw the pin diagram of &% and label it
Ans:
A1 40 3
#2332 35 1
RESET CUT ] 3 38 3
SoD 14 37 =
S0 3 36 3
TRAP 6 3B a
RET7E (7 34 ]
RSTES 8 35 3
RSTS5 19 32 =]
IMTR [ 10 8085A 31 =
IMTA 11 30 1
ADn 12 28 1]
A0 13 28 3
AD: 14 2 E3
AD: 15 26
ADa ] 16 25 1
ADs 17 24 3
ADs 18 22 3
ADr 419 22
Weg [ 20 2113

Wee
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HLDWA,
CLE [ CLIT)
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RE&DY
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Module 3: Timing Diagram 8085 Microprocessor

1. In an Intel 8085A, which is the first machine cycle of an instruction?

a) An op-code fetch cycle

b) A memory read cycle

c) A memory write cycle

d) An /O read cycle

2. Explain the following terms withespect to Sample and Hold circuits.

a) Acquisition Time

b) Aperture Time

compl ement



c) Droop Time
Also explain the parameters which should be considered while selecting the capacitor
for sample and hold circuit.
Instructioncycle is consisting of _Fetch gcle_and___Execue ¢/cle_ cycles.
Briefly explain thesteps involved in a fetch cy@le
Ans: Fetch cycle is the time required to fetch an opcode from a particular location in
memory.
- General Fetch Cycles consist of 3T states.
- The first T state involves the sendingtbé memory address stored in the Program
Counter to the memory.
- During the second T state the contents of the addressed memory is read ( this
generally IS the opcode at the specified location)
- In the third T state the opcode is sent to the Instrucggrster through the data bus
for execution.
- For slower memories the processors has the provision to get in to the WAIT cycles
as well.
. What are wait stas in microprocessors, explain
Ans: A wait state is a delay experienced by a computer processmr adtessing
external memory or another device that is slow to respond. ... Each of the cycles spent
waiting is called a wait state.
Explain in brief the controlrad timing circuitry of the 8085
Ans: The timing and control circuitry section of the 8085ra@sponsible for the
generation of timing and control signals so that instructions can be execugd. Th

types of signals involved aré€lock signals, Control signals, Status signals, DMA

Timing & control unit 0

Oscillator +2 3 MHz

Internal clock

A OHX2 RD*
XTG vtz

i?()pp WR*
= 10/M*
So L Reset in*

S1 Reset out

ALE
Hida

Hold

Ready

. ) CIk out
signals and also the reset sect. _. .



It is responsible for the fdting and the decoding of the various operatiortss
section also aids in the generations of control signals for the executions of instructions
and for the sync between external devices.

. Draw and explaithe timing diagram of MVI B, 4%.

Ans:

; t1 2 | 3 t4 t5 te | t7

A AN ]

| _ _ |
ADO - |02 | oOPCODE| , ~01 ><| opcopE|
D _.

AD8
AD15

contents of 20D contents of 20

I0/M=0  S0=S1=1 ¥ I0/M=0 SO=0 S1=1

W1 B, 45
2000: Opcode
2001: 45

The opcode fetch will be same in all the instructions.

Only the read instruction of the opcode needs to be added in the successive T states.
For the opcode fetch the 10/M (low active) = 0, S1 = 1 and SOAlsb, 4 T states

will be required to fetch the opcode from memory.

For the opcode read the 10/M (low active) = 0, S1 =1 and SO = 0. Also, only 3 T
states will be required to read data from memory.

In Opcode fetch (t44 T states )

007 lower bit of addess where opcode is stored.

207 higher bit of address where opcode is stored.

ALE 7 Provides signal for multiplexed address and data bus. Only in t1 it used as

address bus to fetch lower bit of address otherwise it will be used as data bus.



RD (low actiwe)1 Signal is 1 in t1 & t4, no data is read by microprocessor. Signal is 0
in t2 & t3, data is read by microprocessor.

WR (low active)i Signal is 1 throughout, no data is written by microprocessor.

IO/M (low active)i Signal is O in throughout, operatiperforming on memory.

S0 and S1 Signal is 1 in t1 to t4 states, as to fetch the opcode from the memory.

In Opcode read (b7 T states )

017 lower bit of address where data is stored.

207 higher bit of address where data is stored.

ALE T Provides signal for multiplexed address and data bus. Only in t5 it used as
address bus to fetch lower bit of address otherwise it will be used as data bus.

RD (low active)i Signal is 1 in t5 as no data is read by microprocessor. Signal is 0 in
t6 & t7 as datad read by microprocessor.

WR (low active)i Signal is 1 throughout, no data is written by microprocessor.

IO/M (low active)i Signal is 0 in throughout, operation is performing on memory.

SOi Signal is 0 in throughout, operation is performing on memorgdd data 45.

S17i Signal is 1 throughout, operation is performing on memory to read data 45

. Define and differentiate amongslate, machine cycle and instruction cycle.

Ans: Instruction Cycle:The time period during which one instruction is fetched from
memory and executed when a computer is given an instruction in machine language.
There are typically four stages of an instruction cycle that the CPU carries out:

1. Fetch the instruction from memory. This step brings the instruction into the
instruction register, a circuit that holds the instruction so that it can be decoded and
executed.

2. Decode the instruction.

3. Read the effective address from memory if the instruction has an indirect address.
4. Execute the instruction.

M/C CYCLE:

The processor cycler machine cycle is the basic operation performed by the
processor. To execute an instruction, the processor will run one or more machine
cycles in a particular order.

T-state: For any instruction cycle, Opcode fetch is the first machine cycle. We know
that each machine cycle may have 3 to-§tdtes. This Opcode fetch machine cycle

consists of 4 Jstates.



T1 State: During the T1 state, the contents of the program counter are placed on the
16 bit address bus.

T2 State: opcode is placed on-D@ of the Addess/Data bus.

T3 State: the Opcode of the A/D bus is transferred to the instruction register of the
microprocessor.

T4 State: In this state the Opcode which was fetched from the memory is decoded.

Module 4: Programming in 8085 Microprocessor

. Write a progam that will store the contents of an accumulator and flag eegist
locations 210CH and 210H?

Ans: By making use of the Push & Pop instructions the program can be written as:

- LXISP, 4000H- this step initiates the SP at 4000h.

-PUSH PSW the conénts of the accumulator and flag are pushed into the stack.
-POPB

-MOV A, B

- STA 2100H

-MOV A, C

- STA 2101H

-HLT

. What differences can you state betweenHh. T and Hld states?

Ans: The Hold is a hardware input whereas HLT is a software instruction.

- When the HLT state is executed the processor simply stops and the buses are driven
to tri state. No form of acknowledgement signal is given out by the processor.

- In case of HOLD the processor goes into hold state but the buses are not driven to tri
state.

- When the processor goes into the HOLD state it gives out an HLDA signal. This
signal can be made to use by other devices.

. Create the program for 808bicroprocessor to arrange the fiveb® numbers in
ascending order. The numbers are 5A, 15, EF-02B

Ans: 1. Initialize HL pair as memory pointer

2. Get the count at 4200 into-Cegister

3. Copy it in D- register (for bubble sort @) times required)

4. Get the first value in Aregister

5. Compare it with the value at next location



6. If theyare out of order, exchange the contents efrégister and Memory
7. Decrement D register content by 1
8. Repeat steps 5 and 7 till the value wr&yister become zero
9. Decrement Cregister content by 1
10. Repeat steps 3 to 9 till the value in1€gister becomes zero
LXI H, 5000 ;Set pointer for array
MOV C,M ;Load the Count
DCR C ;Decrement Count
REPEAT: MOV D,C
LXI H,5001
LOOP: MOV AM ;copy content of memory locatido Accumulator
INXH
CMP M
JC SKIP ;jump to skip if carry generated
MOV B,M ;copy content of memory location to- Register
MOV M,A ;:copy content of Accumulator to memdogation

DCXH ;Decrement content of HL pair of registers
MOV M,B ;copy content of BRegister to memory location
INX H ;Increment content of HL pair of registers

SKIP: DCR D ;Decrememontent of RegisterD

JNZ LOOP  ;jump to loop if not equal to zero
DCR C ;Decrement count
JNZ REPEAT ;jump to repeat if not equal to zero
HLT ;Terminate Program
4. Calculate the time d&y produced by the given subroutine function. If the clock period of the

microprocessor is 320 ns.

MVIB, FFH

LOOP DCR B
JNZ LOOP
RET

Counter is mother approach to generate a time delay. In this case the program size is
smaller. So in this approach we can generate more time delay in less space. The

following program will demonstrate the time delay usiAgit8counter.



Here the first instruction wilbe executed once, it will take 7-sfates. DCR C
instruction takes 4 -Btates. This will be executed 255 (FF) times. The JNZ instruction
takes 10 Tstates when it jumps (It jumps 254 times), otherwise it will takeStates.
And the RET instruction takel0 FStates.
7 + ((4*255) + (10*254)) + 7 + 10 = 3584. So the time delay will be 3584 * 320 ns =
1146.88 ps. So when we need some small delay, then we can use this technique with
some other values in the place of FF.
This technique can also be done usoge nested loops to get larger delays.

5. Implement a program for subtraction of twdni® numbers.
Ans: Let first number is at 2500 memory address and second number is at 2501

memory address and store the result into 2502 and borrow into 2503 memosgaddre

H-L
——

Input Datac=>»| 03 04
Memory Address=>| 2501 | 2500

B
orirow Rei;ult

Output Data >»| 01 01
Memory Address > 2503 | 2502

Algorithm 7
(a) Load 00 in a register C (for borrow)
(b) Load two 8bit number from memory into registers
(c) Move one number to accumulator
(d) Subtract the second number with accumulator
(e) If borrow is not equal to 1, go to step 7
() Increment register for borrow by 1
(g) Store accumulator content in memory
(h) Move content of register into accumulator
(i) Store content of accumulator in other memory location

(j) Stop



2000 MVI C, 00 [C] <-00

2002 LHLD 2500 [H-L] <- [2500]
2005 MOV A H [A] <-[H]

2006 sSuB L [Al <-[A] T [L]
2007 JNC 200B Jump If no borrow
200A INR C [C] <-[C] + 1
200B STA 2502 [A] ->[2502], Result
200E MOV A C [A] <-[C]

2010 STA 2503 [A] -> [2503], Borrow
2013 HLT Stop

Explanation i Registers A, H, L, C are usedrfgeneral purpose:
(a) MOV is used to transfer the data from memory to accumulator (1 Byte)
(b) LHLD is used to load register pair directly usinglibaddress (3 Byte instruction)
(c) MVI is used to move data immediately into any of registers (2 Byte)
(d) STA is used ¢ store the content of accumulator into memory(3 Byte instruction)
(e) INR is used to increase register by 1 (1 Byte instruction)
() JINC is used to jump if no borrow (3 Byte instruction)
(g) SUBIs used to subtract two numbers where one number is in accumulatoejl Byt
(h) HLT is used to halt the program

6. Write a program to add-BCD numbers where starting address is 2000 and the
numbers is stored at 2500 and 2501 memory addresses and store sum into 2502 and
carry into 2503 memory address.

Ans:



H-L

Input Datac=>| 34 74
Memory Address=>| 2501 | 2500

Ca{ry Sl.im
Output Data =»| 01 08
Memory Address =>| 2503 | 2502

Algorithm 1
(a) Load OOH n a register (for carry)
(b) Load content from memory into register pair
(c) Move content from L register to accumulator
(d) Add content of H register with accumulator
(e) Add O6H if sum is greater than 9 or Auxillary Carry is not zero
(f) If carry flag is not equal to 1, go step 8
(9) Increment carry register by 1
(h) Store content of accumulator into memory
(i) Move content from carry register to accumulator
(j) Store content of accumulator into memory

(k) Stop
Program 1
I
2000 MV C, OOH [C] <- OOH, carry
2002 LHLD [2500] [H-L] <- [2500]
2005 MOV A, L [A] <-[L]
2006 ADD H [A] <-[A] + [H]

2007 DAA Add 06 ifsum>9orAC=1



2008 JNC 200C Jump if no carry
200B INR C [C] <-[C] + 1
200C STA [2502] [A] ->[2502], sum
200F MOV A C [A] <- [C]
2010 STA [2503] [A] -> [2503], carry
2013 HLT Stop

Explanation i Registers A, C, H, L are used for general purpose
(a) MVI is used to move data immediately into any of registers (2 Byte)
(b) LHLD is used to load register pair direct usinghiaddress (3 Byte instrtion)
(c) MOV is used to transfer the data from memory to accumulator (1 Byte)
(d) ADD is used to add accumulator with any of register (1 Byte instruction)
(e) STA is used to store data from accumulator into memory address (3 Byte instruction)
(H DAA is used to check gum > 9 or AC = 1 add 06 (1 Byte instruction)
(g) INC is used jump if no carry to given memory location (3 Byte instruction)
(h) INR is used to increase given register by 1 (1 Byte instruction)
(i) HLT is used to halt the program

7. Write an assembly language progranBBB85 microprocessor to find mianum and
minimum of 10 numbers
Ans: In CMP instruction:
If Accumulator > Register then carry and zero flags are reset
If Accumulator = Register then zero flag is set
If Accumulator < Register then carry flag is set

Assumpion T List of numbers from 2050H to 2059H and output at 2060H and
2061H.

Algorithm 71
(a) Maximum number is stored in B register and minimum in C register
(b) Load counter in D register
(c) Load starting element in Accumulator, B and C register
(d) Compare Accumulator arl register
(e) If carry flag is not set then transfer contents of Accumulator to B. Else, compare
Accumulator with C register, if carry flag is set transfer contents of Accumulator to C



() Decrement D register

(g) If D>0 take next element in Accumulator and go tanpdi
(h) If D=0, store B and C register in memory

() End of program

Program-

[ o e e
2000H LXI H, 2050H Load starting address of list
2003H MOV B, M Store maximum
2004H MOV C, M Store minimum
2005H MVI D, OAH Counter for 10 elements
2007H LOOP MOV A, M Retrieve list element in Accumulator
2008H CMP B Compare element with maximum number
2009H JC MIN Jump to MIN if not maximum
200CH MOV B, A Transfer contents of Ato Bas A >B
200DH MIN CMP C Compare element with minimum number
200EH JNC SKIP Jump to SKIP if not minimum
2011H MOV C, A Transfer contents of A to C if A < minimum
2012H SKIP INX H Increment memory
2013H DCR D Decrement counter
2014H JNZ LOOP Jump to LOOP if D >0

2017H LXI H, 2060H Load address to store maximum



201AH MOV M, B Move maximum to 2060H
201BH INX H Increment memory
201CH MOV M, C Move minimum to 2061H
201DH HLT Halt

Explanation i

(a) One by one all elements are compared with B and C register.
(b) Element is compared with maximum, if it gter than maximum then it is stored in B
register. Else, it is compared with minimum and if it is less than minimum then it stored

in C register.
(c) Loop executes 10 numbers of times.
(d) At the end of 10 iterations, maximum and minimum are stored at 2060H &d¢H 20

respectively.

8. To write an assembly language program for adding two 16 bit nsmisemg 8085
MiCroprocessor.

Ans:
INPUT DATA OF FIRSTNO. =r~, | 66 45
MEMORY LOCATION =P~ | 2051 2050
INPUT DATA OF 2ND NO. (= 33 22
MEMORY LOCATION C—>> | 2053 2052
CARRY
OUTPUT DATA = 00 % 57
MEMORY LOCATION —>> 3052 3051 3050

(a) Addition of 16 bit numbersusing 8 bit operationi It is a lengthy method and requires
more memory as compared to 16 bit operatio
Algorithm 7



(a) Load the lower part of first number in B register
(b) Load the lower part of second number in A (accumulator)
(c) Add both the numbers and store
(d) Load the higher part of first number in B register
(e) Load the higher part of second number in A (acdatou)
() Add both the numbers with carry from the lower bytes (if any) and store at the next
location
Program 1

2000 LDA 2050 A Y 20!
2003 MOV B, A B Y A

2004 LDA 2052 A Y 20!
2007 ADD B A Y A+
2008 STA 3050 A Y 30!
200B LDA 2051 A Y 20!
200E MOV B, A B Y A

200F LDA 2053 A Y 20!
2012 ADC B A Y A+B:
2013 STA 3051 A Y 30!

Stops

2016 HLT execution



Explanation i
(a) LDA 2050stores the value at 2050 in A (accumulator)
(b) MOV B, A stores the value of A into B regest
(c) LDA 2052stores the value at 2052 in A
(d) ADD B add the contents of B and A and store in A
(e) STA 3050stores the result in memory location 3050
() LDA 2051stores the value at 2051 in A
(g) MOV B, A stores the value of A into B register
(h) LDA 2053stores the value 2053 in A
(i) ADC B add the contents of B, A and carry from the lower bit addition and store in A
() STA 3051stores the result in memory location 3051
(k) HLT stops execution
(b) Addition of 16 bit numbersusing 16 bit operationi It is a very short method and less
memory is also required as compared to 8 bit operation.
Algorithm 71
(a) Load both the lower and the higher bits of first number at once
(b) Copy the first number to another register pair
(c) Load both the lower and the higher bits of second number at once
(d) Add both tle register pairs and store the result in a memory location
Program 1

2000 LHLD 2050 HL Y 20°E¢
D H&

2003 XCHG E L

2004 LHLD 2052 H.L Y 20°¢

H Y H+D &

2007 DAD D L+E
2008 SHLD 3050 A Y 305
200B HLT Stops execution
Explanation i
(@) hﬂrl;][;erZ)OSOloads the value at 2050 in L register and that in 2051 in H register (first

(b) XCHG copies the content of H to D register and L to S register



(c) LHLD 2052loads the value at 2052 in L register and that in 2053 in H register (second
number)

(d) DAD D adds the value of H with D and L with E and stores the resultin H and L
(e) SHLD 3050stores theasult at memory location 3050
(H HLT stops execution

9. To write an assembly language program for subtracting two 16 bit numbers using
8085 microprocessor

Ans: Assumptioni
1 Starting address of program: 2000
1 Input memory location: 2050, 2051, 2052, 2053
1 Outputmemory location: 2054, 2055

Examplei

INPUT:

(2050H) = 19H

(2051H) = 6AH

(2052H) = 15H

(2053H) = 5CH
OUTPUT:

(2054H) = 04H

(2055H) = OEH

RESULT:
Hence we have subtracted two 16 bit numbers.

Algorithm 71

(a) Get theLSB in L register and MSB in H register of 16 Bit number.
(b) Exchange the content of HL register with DE register.
(c) Again Get the LSB in L register and MSB in H register of 16 Bit number.
(d) Subtract the content of L register from the content of E register.
(e) Subtact the content of H register from the content of D register and borrow from
previous step.
(f) Store the result in memory location.
Program 1

Load HL pair with address

2000 LHLD 2050 2050



EXCHANGE H-L PAIR

2003 XCHG WITH D-E PAIR

Load H-L pair with address

2004 LHLD 2052 2052

2007 MVI C, 00 C<-00H

2009 MOV A, E A<-E

200A SUB L A<-A-L

200B STA 2054 2054<A

200E MOV A, D A<-D

SUBTRACT WITH

200F SBBH BORROW

2010 STA 2055 2055<A

TERMINATES THE

2013 HLT PROGRAM

Explanation
(2) LHLD 2050:load HL pair with address 2050.
(b) XCHG: exchange the content of HL pair with DE.
(c) LHLD 2052:load HL pair with address 2050.
(d) MOV A, E: move the content of register E to A.
(e) SUBL: subtract the content of A with the content of register L.
() STA 2054:store the result from accumulator to memory address 2054.
(g) MOV A, D: move the content of register D to A.
(h) SBB H: subtract the content of A with the content of register H with borrow.



(i) STA 2055:store the result from accumulator to memory addresS.205
() HLT: stops executing the program and halts any further execution.

10.To write an assembly language for multiplying twdi8 numbers by using 8085
microprocessar
Ans: Let multiply two 8 bit numbers stored at address 2050 and 2051. Result is stored
at addess 3050 and 3051. Starting address of program is taken as 2000.

Input Data => 07 43
Memory Address > 2051 2050

Output Data => 01 D5
Memory Address > | 3051 3050

Algorithm 1
1. We are taking adding the number 43 se@@rtimes in this example.
2. Asthe multiplication of two 8 bit numbers can be maximum of 16 bits so we need
register pair to store thesult.
Program 1

2000 LHLD 2050 HY2051, LY2
2003 XCHG HzD, LzE
2004 MOV C, D CVYD

2005 MVI D 00 DYOO

2007 LXI H 0000 HYOO, LYOO



200A DAD D HLYHL+DE
200B DCRC CYGL

200C JNZ 200A If Zero Flag=0, goto 200A
200F SHLD 3050 HY3051, LY3
2012 HLT

Explanation i Registers usedh, H, L, C,D, E
(a) LHLD 2050loads content of 2051 in H and content of 2050 in L
(b) XCHG exchanges contents of H with D and contents of L with E
(c) MOV C, D copies content of D in C
(d) MVI D 00assign€0to D
(e) LXI H 0000assigns 00 to H and 00 to L
() DAD D adds HL and DE and assigns the result to HL
(g) DCR C decreaments C by 1
(h) INZ 200A jumps program counter to 200A if zero flag = 0
(i) SHLD stores value of H at memory location 3051 and L at 3050
() HLT stops execirng the program and halts any further execution

11.To write an assembly language program for dividing two 8 bit numbers 8681y
microprocessor

Ans:
Input Data => FF FF
Memory Address > 2051 2050
Output Data > 01 FE

Memory Address > | 3051 3050




Algorithm 1

(a) Start the program by loading the HL pair registers with address of memory location.
(b) Move the data to B Register.

(c) Load the second data into accumulator.
(d) Compare the two numbers to check carry.
(e) Subtract two numbers.

(N Increment the value of carry.

(g) Check whether the repeated subtraction is over.

(h) Then store the results (quotient and remainder)viargmemory location.

(i) Terminate the program.

Program i

2000

2003

2004

2006

2007

2008

2009

200C

200D

200E

2011

2014

LXI H, 2050

MOV B, M

MVI C, 00

INXH

MOV A, M

CMP B

JC 2011

SUB B

INR C

JMP 2008

STA 3050

MOV A, C

B<-M

C<-00H

A<-M

check for carry

A<-A-B

C<-C+1

3050<A

A<-C



2015 STA 3051 3051<A

2018 HLT terminate the program

Explanation i Registers A, H, L, C, B are used for general purpose.
(&) LXI H, 2050will load the HL pair register with the address 2050 of mgnhocation.
(b) MOV B, M copies the content of memory into register B.
(c) MVI C, 00assign 00 to C.
(d) INX H increment register pair HL.
(e) MOV A, M copies the content of memory into accumulator.
() CMP B compares the content of accumulator and register B.
(g) JC 2011jumpto address 2011 if carry flag is set.
(h) SUB B subtract the content of accumulator with register B and store the result in
accumulator.
(i) INR C increment the register C.
() JMP 2008control will shift to memory address 2008.
(k) STA 3050stores the remainder at memdwgation 3050.
() MOV A, C copies the content of register into accumulator.
(m)STA 3051stores the remainder at memory location 3051.
(n) HLT stops executing the program and halts any further execution.

12.Write an assembly language program in 8085 to search amiveber in an array of
n numbers. If number is found, then store FO in memory location 3051 otherwise store
OF in 3051.
Ans: Assumption$ Count of elements in an array is stored at memory location 2050.
Array is stored from starting memory address 2054 rammber which user want to
search is stored at memory location 3050.

DATA=>[__ 04 49 F2 14 39
ADDRESS —=>[ 2050 2051 2052 2053 2054
OUTPUT

DATA > F2 FO

ADDRESS —[_3050 3051




DATAC>| 04 49 F2 14 39
ADDRESS => 2050 | 2051 | 2052 | 2053 | 2054

OUTPUT

DATAC>[ 17 OF
ADDRESS =>[ 3050 | 3051

Make the memory pointer points to memory location 2050 by help of LXI H 2050
instruction

Store value of array size in register C

Store number to be search in register B

Increment nemory pointer by 1 so that it points to next array index

Store element of array in accumulator A and compare it with value of B

If both are same i.e. if ZF = 1 then store FO in A and store the result in memory
location 3051 and go to step 9

Otherwise stor@F in A and store it in memory location 3051

Decrement C by 01 and check if C is not equal to zero i.e. ZF = 0, if true go to step 3
otherwise go to step 9

End of program

Programi

MEMORY ADDRESS MNEMONICS COMMENT

2000 LXI H 2050 H <-20, L <50
2003 MOVC,M C<M

2004 LDA 3050 A <- M[3050]
2007 MOV B,A B<A

2008 INX H HL <- HL + 0001
2009 MOVA' M A<-M

200A CMP B AV B

200B IJNZ 2014  JumpifZF=0
200E MVIAFO  A<-FO

2010 STA3051 M[3051] < A
2013 HLT END

2014 MVIAOF  A<-OF

2016 STA3051 M[3051] < A
2019 DCR OC < Ci 01

201A IJNZ 2008 Jumpif ZF =0

201D HLT END



Explanationi Registers used A, B, C, H, L and indirect memory M:

LX1 H 20507 initialize register H with 20 and register L with 50

MOV C, M1 assign content of indirect memory location, M which is represented by
registers H and L to register C

LDA 30507 loads the content of memory location 3050 in accumulator A

MOV B, A1 move the content of A in register B

INX H T increment HL by li.e. M is incremented by 1 and now M will point to next
memory location

MOV A, M T move the content of memory location M in accumulator A

CMP BT subtracts B from A and update flags of 8085

JNZ 20141 jump to memory location 2014 if zero flag is reset ZF = 0

MVIAFO T assign FOto A

STA 3051 stores value of A in 3051

HLT i stops executing the program and halts any further execution

MVI A OF i assign OF to A

STA 3051 stores value of A in 3051

DCR Ci decrement C by 01

JNZ 2008 jump to memory loation 2008 if zero flag is reset

HLT i stops executing the program and halts any further execution

Module 5: Data transfer in 8085 Microprocessor

. In Intel 8085A microprocessor ALE signal is made high to
a) Enable the data bus to be used as low order aslbtes
b) To latch data D@7 from data bus
c) To disable data bus
d) To achieve all the functions listed above
. A good assembly language programmer should use general purpose registers rather
than memory in maximum possible ways for data processing. This is because:
a) Data processing with registers is easier than with memory
b) Data processing with memory requires more instructions in the program than
that with registers
c) Because blimited set of instructions for data processing with memory
d) Data processing with registdekes fewer cycles than that with memory
. Which instruction is required to rotate the content of accumulator one bit right along
with carry?
a) RLC
b) RAL



c) RRC
d) RAR
4. READY signal in 8085 is useful when the CPU communicates with
a) a slow peripheral device
b) a fast pepheral device
c) a DMA chip
d) aPPI
5. 10. Register pair used to indicate memory
a) Band C
b) Dand E
c) Hand L
d) Sand P
6. A sequence of two registers that multiplies the content of DE register pair by two and
stores the result in HL register pair (in 8085 assembly layjg)ua
a) XCHG & DAD B
b) XTHL & DAD H
c) PCHL & DAD D
d) XCHG & DADH
7. The address / data bus in 8085 is
a) multiplexed
b) demultiplexed
c) decoded
d) encoded
8. The advantage of memory mapped I/O over I/O mapped 1/O is,
a) Faster
b) Many instructions supporting memory mappal
c) Require a bigger address decoder
d) All the above
9. Can ROM be used as stack?
a) Yes
b) No
C) sometimes yes, sometimes no
10.What does microprocessor speed depends on?
a) Clock



b) Data bus width
c) Address bus width
11.What is SIM?
a) Select Interrupt Mask
b) Sorting Interrupt Msk
c) Set Interrupt Mask
12.Mention the different types of datansfers possible in the 8085
Ans: The various types of data transfer operations possible are:
Data transfer is possible between two registers.
It is also possible between a memory location anegister.
Also it can occur between an input/output device and an accumulator.
In reality data is never transferred it can only be copied from one location to another.
13.Explain PUSH and POP operation in 808% the help of Stack Pointer.

Ans: The stak is generally a reversed area in RAM to store the information. Anywhere in
the memory map, a stack can be initialized, but usually, it will be initialized at the higher
memory location to get rid of any programming interface. Coming to 8085, the haitiaf

of stack is instructed as

LXI SP, 16 bit

LXI SP is a 16ébit state which loads a it address into stack register. Before the utilization
of stack, it has to be initialized to one hi
memory locationThe initialization of the stack pointer can be done by Load Stack Pointer.

The stack in 8085 performs both PUSH and POP operations. Both the operations work
together with register pairs following the LIFO principle. Until the new data is inserted into
thest ackds memory | ocation, the previous dat a

PUSH Operation in a Stack is as Below

1 The SP is decreased, and the higbreler register pair contents (B in BC and D in
DE) are replicated to the stack.

1 Again, the SP is decreased, armv lower order register pair contents are replicated
to the stack. Here no flags or register pair contents will get modified.

For Example
When the instruction is PUSH DIt pushes the contents of DE. Suppose we consider D = 15

H and E = 2®ethat SP E 23000Hs Thenghe execution of PUSH P will result in
the output as below:



SP=22FE Stack

22 FE 23 H
22 FF 15 H
2300

POP Operation in the Stack is as Below

T Stackds top |l ocation contents ar®enr eplica
SP gets increased by 1.
T Then the contents of stack | ocation as sh

register. Now, SP is increased by 1.
For Example

Let SP = 22FE H, the execution of POP H will result in the output as

SP =2300 Stack
22 FE 10H
22 FF 24 H
2300

HereH=24HandL=10H

Module 6: 8255, 8251, 8253, 8257 chips 8085 Microprocessor

1. Draw the pin diagram of 8253.

ANS:
prl . =" Z0vece
DE O] 2 =3 (iR
D503 2 ORD
D404 1 Ot
D305 00 41
D206 1afa0
g7y 8233 qghciko
ooda 17000t 2
cLk od g 16O GATE 2
ouUT 0010 15000k 1
GATE 0011 14O GATE
GND ]2 130007 1




2. Differentiate between 8253 and 8254.

Ans: The following table differentiates the features of 8253&r15 4 1

8253 8254
Its operating frequency is-2.6 MHz Its operating frequency is-QL0 MHz
It uses NMOS technology It uses HMOS technology
ReadBack command is not available ReadBack command is available

Reads and writes of the same counter cen Reads and writes of the same counter ci
be interleaved. be interleaved.

3. Discuss thalifferent uses of gate input pin in 8253.
Ans:

Signal ||[Low or going - _ This table shows the different uses of the 8253
status |llow Rising High gate input pin.
Mode | [
0 Disables . Enables
counting counting
1) Initiates
counting
1 L 2) Resets .
output
after next
clock
1) _Disables 1) Reloads
5 g())usne?trs]gout ut counter Enables
; > OUtp 2) Initiates |counting
immediately countin
high 9
1) Disables
3 ;;)ljsn;tggout ut Initiates Enables
; > outp counting counting
immediately
high
4 Disables . Enables
counting counting
5 . Initiates .
counting




4. Explain the necessary block diagran8@bl

Ans: 8251 universal synchronous asynchronous receiver transmitter (USART) acts as a
mediator between microprocessor and peripheral to transmit serial dataraitel farm and
vice versa.

1. It takes data serially from peripheral (outside devices) and converts into parallel data.

2. After converting the data into parallel form, it transmits it to the CPU.

3. Similarly, it receives parallel data from microprocessor andeas it into serial form.

4. After converting data into serial form, it transmits it to outside device (peripheral).
Block Diagram of 8251USART 1

Transmit
Buffer

Data Bus
Buffer

Transmit TXEMPTY
Control

Receive
Buffer

control

Receive

Control

SYNDET/BD

It contains the following blocks:

1. Databusbuffer i
This block helps in interfacing the internal data bus of 8251 to the system data bus. The
data transmission is possible between 8251 and CPU by the data bus buffer block.

2. Read/Write control logici
It is a control block for overall device. It controls the overall working by selecting the
operation to be done. The operation selection depends upon input signals as:



CS c/D RD WR Operation
1 X X X Invalid
0 0] 0] 1 data
CPU< —-- 8251
0 0] 1 0] data
CPU ——- > 8251
0 1 0] 1 Status word
CPU < - 8251
0 1 1 0] Control word
CPU-——- > 8251

In this way, this unit selects one of the three registiata buffer register, control
register, status register.

. Modem control (modulator/demodulator)
A device converts analog sigls to digital signals and vieersa and helps the
computers to communicate over telephone lines or cable wires. The following are
activelow pins of Modem.

1 DSR: Data Set Ready signal is an input signal.

1 DTR: Data terminal Ready is an output signal.

1 CTS: Itis an input signal which controls the data transmit circuit.

RTS: It is an output signal which is used to set the status RTS.

. Transmit buffer i

This block is used for parallel to serial converter that receives a parallel byte for
conversion into seriaignal and further transmission onto the common channel.
1 TXD: Itis an output signal, if its value is one, means transmitter will transmit the
data.

. Transmit control T

This block is used to control the data transmission with the help of following pins:
T TXRDY: It means transmitter is ready to transmit data character.
T TXEMPTY: An output signal which indicates that TXEMPTY pin has
transmitted all the data characters and transmitter is empty now.
T TXC: An activelow input pin which controls the data transmissiate of
transmitted data.

. Receivebuffer i

This block acts as a buffer for the received data.
1 RXD: An input signal which receives the data.

. Receivecontrol i

This block controls the receiving data.
T RXRDY: An input signal indicates that it is ready to receive the data.
T RXC: An activelow input signal which controls the data transmission rate of
received data.
T SYNDET/BD: An input or output terminal. External synchronous muonbeit
terminal and asynchronous gesoutput terminal.



5. Draw the pin diagram of 825tnd explain its block diagram

Ans: PPI 8255 is a general purpose programmable I/O device designed to interface the CPU
with its outside world such as ADC, DAC, keyboard etc. We can program it according to the
given condition. It can be used with almost any microprocessor

It consists of three-8it bidirectional I/O ports i.e. PORT A, PORT B and PORT C. We can
assign different ports as input or output functions.

Block diagram i

POWER | =——— +5V ]

SUPPLIES > GND GROUP A
CONTROL

GROUP A o
PORT A PAT - PAD

(8

ey

GROUP A

BI-DIRECTIONAL PORTC F""I:DF'“"
DATA BUS UPPER (4) o
DATA BUS 5
D7-D0 BUFFER T
] —l; GROUP B /0
NTERNAL PORTC PC3 - PCO
DATA BUS LOWER (4] o
RO s—
e READ GROUF B | A
:1 WRITE ch—RDL'(u coarn c
2 = * A PORT B PB7 - PBO
Al ———M ocic .
RESET ————— »

¥

L ]

It consists of 40 pins and operates in +5V regulated power supply. Port C is further divided
into two 4bit ports i.e. port C lower and port C upper and port C can work in either BSR (bit
set rest) mode or in mode Oiaput-output mode of 8255. Port B can work in either mode or

in mode 1 of inpubutput mode. Port A can work either in mode 0, mode 1 or mode 2 of
input-output mode.

It has two control groups, control group A and control group B. Control group Astarisi
port A and port C upper. Control group B consists of port C lower and port B.

Depending upon the value i f CS6, A1 and AO
as inputoutput function or BSR. This is done by writing a suitable word inrobmegister
(control word DGD?7).

0 0 0 PORT A 80 H



0 0 1 PORT B 81H
0 1 0 PORT C 82 H
0 1 1 Control Register 83 H
1 X X No Seletion X
Pin diagram i
PAZ €N 1 ~ a0 raa
PAZ 2 39 PAL
PA1 3 38 PAB
PAD a4 37 PAT
RD'—¥ 5 36 WR'
S — 6 35 RESE
GND$— 7 34 Do
W55 —H & 33 D1
a1 —¥ 9 32 D2
a0 10 8255 31l b3
PC7 11 30 D4
FPCb 12 29 D5
PCS 13 28 Db
PC4 14 27 07
PCO 15 26 VCC
PC2 16 25 PBY
PC3 17 24 PBG
PBO 18 23 PBS
PB1 19 22 PEA
PB2 20 21 PB3
1 PAOT PA71 Pins of port A
1 PBOT PB71 Pins of port B
1 PCOi PC771 Pins of pot C
1 DOT D771 Data pins for the transfer of data
1 RESETT Reset input
1 R D ®Read input
1 WR G Write input
1 C S1Chip select

1 AlandAO7i Address pins
Operating modesi
1. Bit set reset (BSR) mode T
If MSB of control word (D7) is 0, PPl works in BSR mode. In this mode only port C
bits are used for set or reset.



CONTROL REGISTER IN BSR MODE
D7 De D5 D4 D3 D2 D1 DO

0 X X X

p s ¥
® PORT CBITNUMBER  SET/RESET SPECIFIED BIT
0 - RESET
1-SET

2. Input-Outpt mode |
If MSB of control word (D7) is 1, PPI works in inpautput mode. This is further
divided into three modes:
CONTROL REGISTER INPUT-OUTPUT MODE

D7 D6 D5 D4 D3 D2 D1 DO
. | | 1] | |
& -
il r d
Menr SELEé:glohr:OOF rorta 1/O FUNCTION I/O FUNCTION
01 -m1  I/O FUNCTION ©F PORT C OF PORT B
X2 oF PORT A YPPER ' ohe sELECTION 1/O FUNCTION
OF PORT B OF PORT C
1-INPUT 0- Mo LOWER

FOR I/O FUNCTION:
0 -0ouUTPUT 1-mM1

T Mode 07 In this mode all the three ports (port A, B, C) can work as simple input
function or simple output function. In this mode there is no interrupt handling
capacity.

1 Modeli Handshake I/O mode or strobbed I/O mode. In this mode either port A
or port B can work as simple input port or simple output port, and port C bits are
used for handshake signals before actual data transmission. It has interrupt
handling capacity ahinput and output are latched.

Example: A CPU wants to transfer data to a printer. In this case since speed of
processor is very fast as compared to relatively slow printer, so before actual data
transfer it will send handshake signals to the printersforchronization of the
speed of the CPU and the peripherals.

DO-D7
| STB' j
CPU PRINTER

ACK
BUSY

1 Mode 271 Bi-directional data bus mode. In this mode only port A works, and port
B can work either in mode 0 or mode 1. 6 bits port C are used as handshake
signals. It also has interrupt handling capacity.

6. Discuss the operating modes of 8255.

Ans: There are 2 modes in 8255 microprocessor:

1. Bit setreset(BSR)modei This mode is used to set or reset the bits of port C only, and
selected when the most significant bit (D7) in thetamnmegister is 0. Control Register is as
follows:



D7=0 D3 DO
T_T — !

PC bit number

0 : Reset
1:Set

O
w
v,
N
v,
[

RRrRROOOO
RROORKROO
RORORO RO

This mode affects only one bit of port C at a time because, as user set the bit, it remains set
until and unless user changedJser needs to load the bit pattern in control register to
change the bit.

2. Input/output mode (I/O) i This mode is selected when the most significant bit (D7) in the
control register is 1.

1 Mode 071 Simpleor basicl/O mode:
Port A, B and C can work either as input function or as output function. The outputs are
latched but the inputs are not latched. It has interrupt handling capability.

f Mode 17 Handshakeor strobbed|/O:
In this either port A or B can work and port C bite ased to provide handshaking. The
outputs as well as inputs are latched. It has interrupt handling capability. Before actual
data transfer there is transmission of signal to match speed of CPU and printer.
Example: When CPU wants to send data to slowigiezral device like printer, it will
send handshaking signal to printer to tell whether it is ready or not to transfer the data.
When printer will be ready it will send one acknowledgement to CPU then there will be
transfer of data through data bus.

D0-D7

Strobe

CPU Printer

ACK

Busy

1 Mode 271 Bidirectional 1/O:
In this mode only port A will work, port B can either is in mode 0 or 1 and port C bits
are used as handshake signal. The outputs as well as inputs are latched. It has interrupt
handling capability. Control Register is as follows:



D7=1| D6 | D5 | D4 | D3 [p2 | DL | DO

/t j\ A T

PA mode selection T 1/ function of PB /0 function of PCL
00:m0 /0 func of PCU 0:1/0 0:0/p
01:m1 /0 function of PA 0:0/P 10/ 1:1/p

1X:m2 0:0/P L:Ifp
1:1/p

PB mode selection
0:m0
1:ml

The most significant bit¥7) is 1 for the I/O mode and 0 for the BSR mode.
D6 & D5t is used to set the port A mode.

D6 D5 Mode
0o 0 mo
0o 0 ml
0 X m2

D4 is used to tell whether port A is taking input or displaying the result. If it is 1 then it
Is taking input otherwise displaying output.
D3is used to tell whether port C higher bits¢aking input or displaying the result. If it
is 1 then it is taking input otherwise displaying output.
D2 tells the mode of port B. If it is 0 then port B is in m0 mode otherwise in m1 mode.
D1is used to tell whether port B is taking input or displaytmgresult. If it is 1 then it
is taking input otherwise displaying output.
DO is used to tell whether port C lower bits is taking input or displaying the result. If it
is 1 then it is taking input otherwise displaying output.
When 8255 microprocessor isset, it will clear the control word register contents, setting all
the ports to input mode.

7. Drawthe Block Diagram of 8254 PPI (Programmable Peripheral Interface)

Ans: 8254 is a device designed to solve the timing control problems in a microprocessor. It

has 3 independent counters, each capable of handling clock inpatd@pviHz and size of

each counter is 16 bit. It operates in +5V regulated power supply and has 24 pin signals. All
modes are software programmable. The 8254 is an advanced version of 8253 which did not
offered the feature of read back command.

The basic lck diagram of 8254 is:



[ CLK O

Counter

(co) [ GATE O

Data <:>
Bus

i

» OUTO

po-D7 | Buffer

RD e

Wi R/W cb Counter CLET
control (Cl)  Jemmmme GATET

Al = ogic »

o ouT1

cs SV | ]
Control <: <::> Counter e
Regiter (C2) [ GATE 2

T —> OUT 2

It has 3 counters each with two inputs (Clock and Gate) and one output. Gate is used to
enable or disable counting. When any value of count is loaded and value of gate is set(1),
after every step value of count is decremented by 1 untl it becomes zero.

Depending upon the value of CS, Al and AO we can determine addresses of selected counter.

0 0 0 Co

0 0 1 C1

0 1 0 Cc2

0 1 1 Control Register
Applications i

(a) To generate accurate time delay
(b) As an event counter

(c) Square wave generator

(d) Rate generator

(e) Digital one shot

8. Explain the various modes in which 8254 can operate and write down the control

word for each mode. Specify the conditions to start the timer of 8254 PPI.

Ans: After powerup, the state of the 8254 is undefined. The Mode, count value, and output
of all Counters are undefined. How each counter operates is determined when it is
programmed. Each counter must be programmed befcaa ibe used. Unused counters need



not be programmed. Counters are programmed by writing a Control Word and then an initial
count.

Control Word of 8254 )
The format of Control Word of 8254 is:
T [ B 4 3 2 1 (1]
sC1 SCq RW;4 RWo Mo M, Mg giga?r;

Here by using the value of SC1 and SCO we select a specific counter:

0 0 Co
0 1 C1
1 0 C2
1 1 Read back status

The values of RW1 and RWO are used to decide the Ré#ite operation:

0 0 Counter Latch Command

0 1 Read/Write lower byte

1 0 Read/Write higher byte

1 1 Read/Write lower byte followed by higher byte

The values of M2, M1, MO are used to decide the operating modes of 8254

0 0 0 MODE 0



0 0 1 MODE 1
X (0/1) 1 0 MODE 2
X (0/1) 1 1 MODE 3
1 0 0 MODE 4
1 0 1 MODE 5

The LSB of Control Word is used to select whether the counter is Binary or BCD. If the bit is
0 it works as binary counter and if its value is 1 it works as BCD coounter.

Operating Modesof 8254

1.

Mode O (Interrupt on Terminal Count) T Mode 0 is typicly used for event counting.

After the Control Word is written, OUT is initially low, and will remain low until the
counter reaches zero it is decremented by 1 after every clock cycle. OUT then goes high
and remains high until a new count or a new Modeoft@| Word is written into the
counter. GATE = 1 enables counting, GATE = 0 disables counting.

Mode 1 (Hardware Retriggreable One Shot) 1 OUT will be initially high. OUT wiill

go low on the CLK pulse following a trigger to begin the -shet pulse, and wil
remain low until the counter reaches zero.

Mode 2 (Rate Generator) i Initially value of OUT is low. When counting is enabled,

it becomes high and this process repeats periodically. Value of count = Input Frequency
/ Output Frequency. This mode works dseguency divider.

Mode 3 (Square Wave Generator) T Counting is enabled when GATE = 1 and
disabled when GATE = 0. This mode is used to generate square waveform and time
period (equal to count) is generated.

If N is count and is even then ontime of wave N2 and offtime = N/2

If N is odd the ontime = (N + 1) / 2 and offtime =(N\L) / 2

Mode 4 (Software Triggered Strobe) T In this mode counting is enabled by using
GATE = 1 and disabled by GATE = 0. Initially value of OUT is high and becomes low
when valueof count is at last stage. Count is reloaded again for subsequent clock pulse.
Mode 5 (Hardware Triggered Strobe) i OUT will initially be high. Counting is
triggered by a rising edge of GATE. When the initial count has expired, OUT will go
low for one clock pulse and then go high again. After writing the Control Word and
initial count, the counter will not be loaded ittte clock pulse after a trigger.

9. Draw the block diagram of 8257 DMcontroller.

Ans: Suppose any device which is connected at hgpput port wants to transfer data to
transfer data to memory, first of all it will send inputtput port addess and control signal,
inputoutput read to inpubutput port, then it will send memory address and memory write



signal to memory where data has to be transferred. In normaloofuit technique the
processor becomes busy in checking whether any-myput operation is completed or not
for next inputoutput operation, therefore this technique is slow.

This problem of slow data transfer between ippuiiput port and memory or between two
memory is avoided by implementing Direct Memory Access (DMA)rapke. This is faster

as the microprocessor/computer is bypassed and the control of address bus and data bus is
given to the DMA controller.

1 HOLD T hold signal

1 HLDA 7 hold acknowledgment
1 DREQi DMA request

1 DACK i DMA acknowledgment

Internal Bus

r g 3 L N
| R : A-oi HOLO) MWH MRD) HLDA|

CPU Interface]

| 1. DMAC 8257/8237 ‘](—)
HOLOY -

CPU Memory jﬂ.—QT |03.{ OT DAC

/O

Floppy Drive

Suppose a floppy drive which is connected at irqauput port wants to transfer data to
memory, the following steps are performed:

1 Step-1: First ofall the floppy drive will send DMA request (DREQ) to the DMAC, it
means the floppy drive wants its DMA service.

1 Step2: Now the DMAC will send HOLD signal to the CPU.

1 Step-3: After accepting the DMA service request from the DMAC, the CPU will send
hold a&nowledgement (HLDA) to the DMAC, it means the microprocessor has
released control of the address bus the data bus to DMAC and the
microprocessor/computer is bypassed during DMA service.

1 Step4: Now the DMAC will send one acknowledgement (DACL) to the floppy drive
e=which is connected at the inpuitput port. It means the DMAC tells the floppy
drive be ready for its DMA service.

1 Step-5: Now with the help of inpubutput read and memory write sajrthe data is
transferred from the floppy drive to the memory

10.Explain the working of 8257 along with the different modes in which 8257 can
operate.

(&) Ans: SingleMode 1 In this only one channel is used, means only a single DMAC is
connected to the bus system.



HOLD I( HRQ DREQ

HLDA A HDA  DACK

CPU DMAC

(b) CascadeMode i1 In this multiple channels are used, we can further cascade more
number of DMACs.

T e T pREQ &= HRQ

DACK HLDA
HLDA —  HoA DREQ |
HRQ

DACK
CPU DMAC _1 HLDA

Module 7: Interfacing to 8085 Microprocessor

1. Which Programmable peripheral interface 8255 is used for interfacing

with analog to digital convertsr
2. Port A acts as a-Bit input data port to receive the digitidta output from the ADC.
The 8255 control word iritten as followsD7 D6 D5 D4 D3 D2 D1 DO
a) 10011000
b) 11011000
c) 10111000
d 10011001
3. Which of the following is &it multiplying DAC
a) AD 7523
b) AX 7534
c) AC 7325
d) AD 7574
4. Drawand discusshe pin diagram oADC 080Q
Ans: PIN DIGRAM & BLOCK DIAGRAM OF DAC0800
T The DACO0800 is an-8it, high speed, current output DAC with a typical settling time

(conversion time) of 100 ns.



T It produces complementary current output, which can be converted to voltage by
using simple resistdoad.

1 The DACO0800 require a positive and a negative supply voltage in the range of £ 5V to
+18V.

T It can be directly interfaced with TTL, CMOS, PMOS and other logic families.

1 For TTL input, the threshold pin should be tied to ground (VLC = 0QV).

1 The reference voltage and the digital input will decide the analog output current,
which can be converted to a voltage by simply connecting a resistor to output terminal
or by using an ofamp | to V converter.

T The DACO0800 is available as a-p& IC in DIP.

1. The pin configuration of DAC0800 is,

Vel " 16k—come
L 15k v ) Pin Description
1::2 i g s . o=t D.-D. Digital input data
(MSD)D, {5 E 12 k— D(LSD) | It Current output
6 11D, T .
E:Ea‘ ) o :: p" I,.JErlr Camp?ement of output current
D, 18 g D, Y Negative supply voltage
V'I _ Positive supply voltage
- . COMP Compensation voltage
DD :: ;: V. Threshold control
Voer(#)—> g Vo (H) Positive reference voltage
Viaer (=1 g v Vi) . Negative reference voltage
- V= v
COMP — .
MSD - Most Significant Digit

B LSD - Least Significant Digit

5. Draw and discuss the pin diagram of AD 7523.

Ans:
Lo 1 | 16 1 B
L8] Y 12 IS5} Yiel
GND | = 14 | V3
b Rl 1o I3} e
Al T3S
1] 4 X1 HE



AD 7523 8bit Multiplying DAC

A 16 p iultiplyibg DAC, camtaining R2R ladder for DA conversion along
with single poledouble thrown NMOS switches to connect thgital inputs tathe
ladder.Supply range is from +5Y6 +15V

A Vref may bétveeenddVyo+ON e r e

A The ma x ioutpurvoleageavill begnwhere betweernl0V to+10V

A When al |l tareatlodi¢c highdstatel i nput s
6. Explain the interfacing of 8255 with AD 7523.
Ans:

7. Draw and discuss thaterfacing circuit of ADC 0800.



