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8085 Architecture

2.1 Introduction

. ; . : 88
computer. The microprocessor works as a brain of a computer, It °°n8istsozf“

arithmetic and logic unit (ALU) and a control unit.

+~~ The microprocessors are usually characterised by speed, word length, architey, \

and instruction set.

«  This central processing unit built into single chip is called as Microproce,,or.
In this chapter we will study features of 8085, detailed architecture of Intels g
microprocessor and pin configuration.

2.2 8085 Features

—

The features of a processor can be divided into three broad groups viz. I
features, special features and miscellaneous features. , . 6

2.2.1 Basic Features of 8085

Q. How many memory locations can be addressed .by 8085 microprocessor ? Cani
addressing capability be increased ? if yes, explain how. :

o Processor size *  Address bus size for memory
*  Speed of processor o Address bus size for /O

1 8085isa 8-bit-qﬁcmprocessor. This implies that -
V It has 8-bft' ALU that can perform 8-bit operations simultaneously.
O Ithas 8bit interna] datq bus and registers, =

¢)/ It has 8-bit external data hyg,
2. . Ithasthree versions

. 3085 b 1651 atireng ) P2 VEMH: o) 80851 - 6 ME 6
=64 x IR = ¢ agﬂ!?ﬁihqs“t'q-ﬁ%? memory, hence it can access 2'° = 2" *

mcreased by oo ——-12em0ry locations. Th : pability of 8085 &
increased by yi s v w8, 1he addressing capability o
capabili " Using statu PIns S, Sy as address pin gH rfce the new addre
Pability is upto 256 k. =~ » PR 5ia |

———————
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A microprocessor is a semiconductor chip that implements them N

\
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\A/ It has 8-bit address bus to access /0 locatmns, hence it can access 2% = 256 1/O
locations.

2.2.2 Special Features of 8085

Single + 5V powersupply *  On<hip clock generator
Duplex serial port -

8085 was the first processor that required only single +5V power supply
8085 has a duplex serial port with 2 pins-to receive and transmit serial data.

‘/ It has an on-chip clock generator. Hence there is no need for external clock
generators, instead only a crystal is to be connected to 8085.
;. . .

| 2.2.3 Miscellaneous Features of 8085

Interrupts Instruction set
Registers Data types for ALU.

1. 8085 has 5 hardware interrupts and_g_s_g_ftware interrupts. Software mterrupts are
vectored. Out of the 5 hardware interrupts four are vectored, while one is non-
vectored. Also four of the hardware mterrupts are maskable and one is non-
maskable interrupt. s

Hardware interrupt - - | Vectored/Non- MaskablelNon--_.;.__\ Be
name - vectored maskable
Trap Vectored Non-maskable
RST 7.5 Vectored Maskable
RST 6.5 - Vectored | Maskable
RST 5.5 Vectored - | Maskable
| TINTR Non- Vectored Maskable - N
2. 8085 has following registers .
a. 8-bit accumulator
b. Six 8-bit general purpose registers named as B,C,D,E, H and L.
c. Flag register
d. 16-bit program counter and
5 e. 16-bit stack pointer
.8

085 has a powerful instruction set that can do various arithmetic operatmns hke
8-bit addition, 16-bit addition, 8-bit subtraction, increment and decrement of 8 bit as
» ‘well as 16 bit. Also it can perform logical operations like AND, OR, EXOR and NOT.

8085 can perform operations on bit, byte and some word (16-b1t) data: It-can work
with binary as well as decimal data.

2 3 8085 Microprocessor Archltecture (Functional Block
_ Diagram)

|

Q 1 Explain the archlfec?ur'e of 8085 mlcroprocessor with func‘homl block dlagmm
Q.2 Discuss 8085 microprocessor architecture.

Q. 3 Explain the architecture of 8085 in detail, including flag register
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Fig. 2.3.1 shows the architecture of 8085.
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This architecture is divided in following groups : : :

i ] i ical e Instruction register,
T AE R ; ?;Zt?c:::e o decoder and control group. . |§
o Address aﬁd Address/ e Interrupt control group ¢ Serial I/O contl'Ql 8‘1'9‘113-

Data Buffers .

Q. What are the different registers of 8085 ? Discuss fheilf functions.

.2.3.1 Register Section’

v»/lt consists of PIPO (Parallel in parallel out)
registers. : '
o  The register contains a set of binary storagecells / 3 -
flip flops with reading and writing facilities. _I_t____xg
used for temporary storage of instructions and
dm%ence, mﬁmr of bits in a
register is equal to data or address or instruction
size depending on the application Fig. 2.3.2 shows
register section of 8085.. :

Btack Pointer (SP). /-

| Fig. 2.3.2 : Register section of 8085
The architecture of 8085 consists of following registers : | B ;
(@) Temporary registers '. .
() Temporary data register
(b) General purpose register
@) Six general purpose registers viz. B, C, D, E, H and L.
(c)  Special purpose register ' -
()  8-bit accumulator
(iii) Instruction register
(v)  16-bit stack pointer

() ‘Temporary registers W and Z (8-bit each)

(i) Flag register
(%) 16-bit program countar

2.3.1(A) Temporary Registers
Q. What do you mean by temporary regis
1) Temporary Data Register

ters and

general purpose registers ?

In thig
The other data j ailable : Case ; 3
- trgnsferred to tem SYE) abla n B register. The ¢ .le mAreglster.
B AT “‘{%’%r.con Ata from B regice.. |
register will be ad'da Up by ALU anq tents of A reon Bister ig

—— @%mﬁmmd IDOzaYy
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8085 processor uses the ,.egm
e to the user. They are intema“y . "hdz :
| )

: V‘l‘hese registers °
i croprocessor ssed by control _section to hold the daty [
T d““inz

i .hange . |
JJ)/ XCHG (exc tiorf swaps the contents of H and L registers with that of |
;ster are used as temporary storage while swapping.
( :sters Hand L)

&/ﬁncewandzregl f stack with reg!

change top of sta% ¥ i :

XTHL (exchange onts of H and L registers with that of the ty,
dz _registers are used as temporary storag: :t

g

top locations. Hence
swapping .
2.3.1(B) General Purpose Registers |
Pr'ogr'ammable. in 8085 ? Sl

bits each, named as B, C, D]

Q. Which registers are called
o, * The 8085 contains 6 general

and L. |
. ,C,D,E,Hanchan-beusedtostore

purpose'registbm of 8
8 bits of data or can be used to f
register pair to store 16 id register pairs available are
DE and HL .The user cann ter pair of hislher choice..

ble because : (i) These registers are avail

\/ These registers are called program’

to the user. (ii) They are used to hold data, results of arithmetic and Iy

_ pperations and address of data memory. -
The HL register pair functions as default
holds the address of a 16 bit address of a memory location.
lower byte of address and the H register stores the higher
the HL register pair is also called as memory or data pointer.

Use of G_eneral Purpose Registers and How do they Increase the speeé
. The'

- ;/Fh'e main use is to hold data which is frequently used.
{t increases the speed of program execution. ‘The main reason is as follows: **
i MiCroprocessor can be stored in memory or general purpose registe™ Ii'tlzl:’
! ;‘;;Jdre;'?:;: :in memory the microprocessor has to perform an operati®” zrmed
o o sl i i the required operatiol * ooogr®
is stored back to memory. To store result in memory crop™%°

perrorm one more o .
1 . ; peratlon Of s re are
gvto 1‘;?;111 using memory to hold dr:;nmry write. Thus £ o
* . ‘Butifthe data is present ; ' ration)
Imcro:m—f?i@ pu@iemr?giﬁtéﬁ%?ﬁﬁsﬁcme rocessor 3"Chlwcand s
o Lo Tave "fdlmﬁffaf-‘f:{l any extern memory ""adral %
& programm —omg 2

0@' - .
regis s_the time required to execute pro

rs1s very )
J"‘i‘l‘?j’f’ﬂg_?mgram Fusing memory.:

d of Operatior
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2.3.1(C) Special Purpose Registers

Q. What are the different special purpose register used in 8085 architecture.
These registers are used for special use. The special purpose registers are :

e Accumulator ¢ Flag e Instruction ¢ Program ¢ Stack
Register register counter pointer

1)  Accumulator

/ It is an 8 bit general purpose registers of 8085.
It also has some special functions and hence is also a special reglster

e  Accumulator has following special function. - m |
(i) It has to private one of the operand for any ALU operations. .
(iD-It has to accumulate (hence the name accumulator) the result of ALU

operations.
(iii) It also works as a via reg1ster for I/O accesses i.e. whenever a data is read from

input devices, it comes in accumulator and similarly output dewce gets data
from accumulator. :

2) Status or Flag Register

Q.1 Explain the flag register of 8085.
Q.2 What is the use of flag register of 8085 ?-

Q. 3 Explain the role of sign flag of 8085.
Q.4 How many flags are present the flag reglsfer- of 8085 ? Show 1'he position of each
flag in flag register. Explain the necessity of each flag giving proper example.

A flag is a flip flop. It indicates some condition produced by the execution of an
instructiony For example, the zero ﬂa,g (ZF) will set if the result of execution of

an instruction is zero.

&

*  The flag register of 8085 microprocessor consists of five flags. The flag register

is connected to ALU.

+~ When an operation is performed by ALU the result is transferréd on internal
data bus and status of result will be stored in flip flops.

*  The different flags and their positions in ﬂag regxst,er are as shown in

Fig. 2.3.3.
, B, Ds Ds Dy Ds 0,
BE D W T M A Lv}ﬂ
‘~——— Carry Flag

® Parity Flag
» Auxiliary Carry Flag
» Zero Flag
» Sign Flag

X indicates unspecified bits.
" Fig. 2.3.3 : 8085 flag register
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a. The carry flag (CF)
' /(u/ This flag is set whenever there has been a carry out of, or a borrow into, the
higher order bit of the result (8 or 16 bit).
(ii) The flag is used by the instructions that add and subtract multxbyw numbers.
(iii) Rotate instructions can also isolate a bit in memory ora register by placing it in
the carry flag.
‘ 1% there is a carry out from the most significant bit |
r

0 - no carry out from msb
b. The parity flag (PF)
&~ This flag is set when the result has even panty, an‘even number of 1 bits. . '
(i) Ifiparity is odd, PF is resetted. Od‘d Pz
(il This flag is normally used to check for data transmission errors. ‘l
1- low byte has an even number of 1 bits 0 - low byte has odd panty !
c. The auxiliary carry flag (AF) '

is flag is set, whenever there has been a carry out of the lower nibble into the
higher nibble or a borrow from hxgher nibble into the lower nibble of an 8 bit
quantity, else AF is reset. &
(i) This flag is used by degimal arfithmetic mstmctlons
1 - carry out from blﬁ on ‘addition or borrow into bit 3 on n addition
0 - otherwise :
d. The zero flag (ZF)

_Piis flag is set, when the result of operation is zero, else itis reset.
- 1-zero result : 0 - non-zero result
e. The sign flag (SF)
(i)  This flag is set, when MSB (Most Significant Bit) of the result is 1
(ii) Since negative binary numbers are represented in the 8085 CPU in standard

two’s complement notation, SF indicates sign of the re m 2 b _
1 - msb is I (negative) 0-msbis Of;ositive) e 06- A :
3)  Instruction Register — - |
.+~ This register is not accessible to the user. '-
_+~” The instruction register holds the opcode of the instruction that is decoded and 1
1
i
|

executed.

2~ 'This opcode is further sent to the instruction decoder to select one of the 256

alternatives (operations). The contents of the instruction decoder are in the
form of 0’s and 1’s.

4) - Program Counter (PC)

" Itis used to hold the address of program memory.
When reset is activated, the program couniter is set to 0000H i.e. the address
of the first instruction to be fetched and executed.

/ It always points to the next instruction to be fetched i.e. it holds the memory
address of the next mstructxon to be executed.

. | opcade cherond




Microprocessors & Intorfaoing (MDU) 2-8
22 Interfacing ()

\/ During instruction fetch operation, the microprocessor places contents of

Program counter (PC) on the ‘address bus and fetches first byte of the

instruction from that memory location. Then the microproceasor increments
Program counter to point to the next byte of the instruction. S,
The size of Program counter depends upon the numbers of address bits. Hen_ce
for 8085 it is 16 bit.

*  Incase of jump and call instructions, the address followed by the jurip and call
mstructions is placed in the progr

am counter .If the condition is satisfied then

8085 Architecture

o/ Stackisareoe

o SP is a 16 bit register used to define the stack starting address. It always
' . points at top of the stack. . . :

* _Atisused to keep track of data stored on stack.
\./I The stack pointer is decrementeq

after each stack wri
cremented after each stack reaq ope

te operation and
ration. _ :

2.3.2 Arithmetic and Logical Section

Q. What is-the function of ALV in 8085 micp
This section processes data ie. it

%
/ It performs arithmetic operations like addition,_ bubtraction anq logi

like ANDing, ORing, EX-ORing, etc.




r
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/ The ALU is not available to the user. Its word length depen ds y c}“\

internal data bus i.e. 8 bit. . | " “’idth
. \/’I“)he ALU is always controlled by timing and control circyitg. o
. It accepts operands from accu{nulator and temporary register I
arithmetic and logic operations in accumulator. _s Peg .
o It provides status of result to the flag register. . U,

o  Itlooks after the branching decisions.
2.3.3 Instruction Decoder and Machine Cycle Encoder

Q. How instruction register, decoder and timing contro| m

__section of architecture ? _ : | in Comy

" This accepts a bit pattern (OPCODE) from instruction registm
the decoded information to control logic. It is a 8:256 decode

ang .
. T. B
*  The information includes what operation is to be performed, wh, A
— S e 80ing t,
~ it, how many operand bytes the. instruction contains, ste: 1 “Meang apejilr{
. undeérs T n'in this block. It W)
*  The decoded information is given to thie timing and contro] unit that Provideg
signals. ' : Conty,

/ The 8085 exécutes seven types of machine cycles. The statusg signals ..
information about which machine cycle is currently being execy &

. 2.3.4 Address Buffer

This is an 8 bit nidirectional buffer used for address lines,

e A buffer is used to isolate the microprocessor from getting loaded que to hj;
current in the other peripherals connected to the microprocessor.

- These are used to drive the higher order address bus,

When they are not in use or under certain conditions such as reset, hold, halt; t:
buffer is used to tri-state the address lines.

2.3.5 Address/data Buffer

~~  Thisis an 8 bit bidirectional buffer used for address and data.
# Itis used to drive the lower order address and data bus.
*  Under certain conditio

n such as reset, hold, halt this buffer is used to tri-state !
address/data lines, i .-

L ]
-

2.3.6 Incrementel'-'; / decrementer Address Latch |

is 16 bit register is used ¢ i
PC, HL, BC, DE anq sp regmteﬂh
2.3.7 Interru_pt Control

; »
7~ This block accepts different jnge ' h as TRAP, RST
RST 6.5, RST 5.5 and INTR Trupt request inputs suc

. @ tents
Crement or decrement address i.e. the con
€y are also used to latch the address.
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2.3.8 Serial 1/0 Control Group

o

1 interrupt request is present it informs control logic to take action in
mn:evtz] l:aiac.h signgl 1In such a case the processor has to be interrupted in order

service the interrupt. ‘s ' ' ;
Pr?he interrupt control units job is to service the interrupt and after completing the

interrupt service routine return back the control to the main program where it was

interrupted.

us is parallel data, but under certain condition it is

The data transferred on to data b . :
advantageous to use serial data transfer. 8085 implements this by using SID and

SOD signals. , _
The data on these lines is accepted or transferred under software control by serial
/O control block. :

In 8085 to perform serial data transfer there are two special instructions RIM and

SIM.

2.3.9 Timing and Control

This is a control section of 8085 made up of synchronous sequential logic circuit.
It controls all internal and external circuits in the microprocessor system.

It operates with reference to clock signal. -
It accepts information from instruction decoder and generates microsteps to perform

it. In addition to this, the block accepts clock inputs, performs sequencing and

" status and control signals.

/The contents of the instruction

synchronising operations. The synchronization is required for communication
between microprocessor and peripheral devices: To implement this it uses different

Fig. 2.3.4 shows the control section -
of microprocessor. '

register are in the form of 0’s and
I's. They are converted to
meaningful form by the decoding
network called matrices. The control
matrix provides internal signals for
controlling operation and data
between registers. '

The control unit also generates
timing - signals essential for Control signals
microprocessor to operate. S

Fig. 2.3.4 : Control section of microprocessar

frequency, so that other timing and control signals are developed.

/7119 microprocessor uses a quartz crystal (LC or RC circuit) to determine the clock

The speed of microprocessor is directly proportional to the speed of the crystal. The
clock speed and access time must be compatible for maximum performance.



