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Fig. 2.4.1 : Pin diagram of 8085 : Fig. 2.4.2 : Groups of 8085 signals

. The 8085A is an 8 bit general purpose microprocessor having 40 pins and works on
single power supply. Fig. 2.4.1 shows the pin diagram of 8085A. To study the pin diagram

“we group the signals as shown in Fig. 2.4.2. They are as follows :

g Sign als
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1. | Power supply signals | Ve

2. | Clock signals X1 Xo
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' Signals . Pins.
No. ;
_ T

| 8| Reset sigmay e
—_— RESET OUT '

4 Intermpt signals TRAP _ "

‘ Restart interrupts ( RST 7.5, RST 6.5 and RST 5'.5 )
INTR '

. — F |
. INTA
S | Address bus ang data bug

Address bus (As — Ay -t

. _ | Multiplexed address / data bus (ADo - AD-) °
6. | Status signals and control | Address latch enable (ALE)
signals : ; . L2
g _ Input output/memory (10/M)
| Status signals (s, and S )
Read (RD )
| Write (WE)
7. | Serial input/output signals | HOLD ' i
' HLDA ' ] &
8. | DMA request signals SID (Serial iripyt data) '

SOD (

—

Serial output datg) - o |
2.4.1 Power Supply Signal_é \

Vee and Vss

\-/ Vee is to be Connected to + 5y pPower sﬁpply.
\/ Vss — Ground reference, '

2.4.2 Clock Signals
1) X x

*  These _chgk_inp“‘-“ﬂ'*row to crys
cm%CorRChmmwdhm n th

<rysta k. The
x . "-_“_'t]l s 8 wo m‘ .
. € A1 an Pins E[nve € Interna) cl 0
externally only one crystal is enough, T wenevaigr clreuit. Hence,
[ ’Ihe fmquenc iniVid DY Zand used a3 ane ating B0 .
6.012 z crystal is ected T X, ang . this T _.Generg.llythe
Sperating frequency of 8085 is 3,07 pqpy, “d X% this is divided by 5
(2) CLK oyt

This is an output signal, used as 5 System clock
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\//The internal operating frequency 1s available on CLK OUT " %,M
o  This pin can be used by thg peripherals ag 5 8ystem ,

' operation. Hence, there will be -

synchronizaticm bef‘}v‘)ck il'lput ‘
peripherals and the nﬁcmpmssor. the &3.! 4

e

2.4.3 Reset Signals i ¥ 3
Q. What happens when 8085 CPU is reset ?

> ‘@m is an active low, input reset signal. When RESETIN - 0, it ¢
- - counterie. 0000 and makes address, data and control lines tyig oa

[ ta ™S pry
unpredlct:able. The inst?f' e ’l‘qsg.

. reset.
\*~ The CPU is held in the reset conditio

T
n as along as RESETIN ;s applieq ;
\o~~ After reset the microprocessor stgrts executing instructiong from 00gq H ony -
RESET OUT T
> This is an active high, output signal used
reset. :

to indicate that the Imicmprocéssﬁ.
o~ This signal is used ag System reset, to reset

2.4.4 Interrupt Signals

(1) TRAP .
/ This is an active h

other deviceg connecteq in System

| igh level and edge triggered, non maskable, yey
o highest priority interrupt. ©
* When TRAP line is active microprocessor

performs internal re
automatically at vector addres 4 H. ' : ;

@) w interrupts ( RST 7.5, RST 6.5 and RST 5.5)
« Th

ese are active high’ level, triggered, vectored, maskable interrupt. !
/mu& an internal restart to be auto

matically inserted.
The priori_f;ies of these are RST 7.5, RST 6.5, RST 575,
*  When RST 735, RST 6.5 or RST 9.5 is active microprocessor perf
ntemal restart. automatically ¢ vector addresses 003C H, 0034 H, 02
Vi .
@) INTR - |
. . vect
» INTR is an actiye high, leve] triggered, general purpose, non-v¢
nterrupt, : ‘
> It has the Jowest Priority, this i
. énever a device requireg T est service on
making it’s Jogi «1» 4 service it has to requ . 2
v, ; ermupting device has to state where the interrupt servicé
Placed in the memory,
@ INTA
@ It iS an output sigﬂal.
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\/ INTA is used to indicate that the microprocessor has received an INTR
interrupt.

2.4.5 Address Bu_s and Data Bus

Q . Address bus is unidirectional. Justify this statement.

———— e —

1) Address bus (Ag - Ays) .
] *  These are output, tristate signals used as higher order 8 bits of 16 bit address.

; ¢  The address bus is always unidirectional meaning that the address is given by

8085 to select a memory or an VO location.....
*  Itis used to identify a memory location or a peripheral device, _

S e T

2)  Multiplexed address/data bus (AD, - AD;)

Q. 1 Why are the AD, - AD; lines multiplexed ?
Q. 2 What do you mean by multiplexed addressed data bus ?
Q. 3 What is the advantage and disadvantage of mul‘riplg'xed bus ?

/ These are input/output, tristate signals having two set of signals. They are
address and data. '

/l‘he lower order 8 bits, of 16 bit address is multiplexed or time shared with

l / data bus.
They are demultiplexed with the help of ALE signal. During the earlier part it
is used as lower order address and in later part it is used as data bus.

e  The address and data buses are multiplexed to reduce the number of pins of
the chip. :

2.4.6 Status and Control Signals

Q. What are the main control signals used by 8085 ? Explain their function.

1)  Address latch enable (ALE)

*  This is an output signal, used to give information of ADo — AD; contents.

It is a positive going pulse generated during the first clock cycle of a machine
cycle. '

*  When pulse is high it indicates that the contents of ADo — ADz are address.
When if’is low it indicates that the contents are data.

*  The ALE signal is used to separate ADo — AD~ (i.e. demultiplex) to Ao - A7and
Do - Dr. To do this separation an external latch is connected to ADo — AD-
lines and this latch is controlled ly ALE signal.
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92) Input output/memory (10/M)
o This is an output status signal, used to give information of operation to be |
performed with memory or I/O device. |

_»  IfIO/M =0, the microprocessor is performing a memory related operation.

s~ IfIO/M =1 the microprocessor is performing an I/O device related operation.

3) Status signals (S: and So)
o These are output status signals used to give information of operation
performed by microprocessor. ;

e  When So and Si is combined with I0/M we get status of all the machine cycles
(operations) performed by 8085 as shown in Table 2.4.1.

N Table 2.4.1
Status Si ,
; i D -+ Operation Control signals used
1I0M Si Se | . . :
0 0 0 , - ' - 4
0 0 i Memory write WR
1 0 0 - . " o
1 0 1 I/O write _ WR
1 . 1 0 I/O read )
Z 0 0 Halt
Z X X Hold -
z 1 X X Reset '
Note : Z - Tristate (High impedance condition) X — Unspecified condition

49 Read®D) == . | |
o This is an active low signal. | _ ' ; |

s~ It is an output control signal that is used to read data from the selected ’!
memory location or.an /O location via the data bus. |

e Alow on this pin‘indicated that a operation performed is a read operation . |

5 Write (WR)
. o - This is an active low signal.
. t is an output control t;ignal used to write data to selected memory location or
an I/O location via data bus.

e———
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6)

Alow on this pin indicated that a operation performed is a write operation

READY

e This is an active high input control signal..-
v g It is used by microprocessor to detect whether
data transfer or not. If not the processor waits ti

e The main function of this pin is to synchronize th
slower peripherals. i.e. the microprocessor waits till the

ready to accept/send the data.

a peripheral is ready for the

11 the signal goes high. |
e microprocessor 8085 with
penpheral is not

2.4.7 DMA Request Signals
HOLD and HLDA

HOLD is an active high, mput signal used by other controller to request - .
microprocessor about use of address, data and control signals. . co

The Hold and HLDA signals are used for Direct Memory access (DMA).
The DMA Controller receives a request from a device and i in turn issues the HOLD ‘

signal to the microprocessor.
The processor releases the system bus and then acknowledges the HOLD 51gna] '
with HLDA signal. The DMA transfer thus begins... : '

e DMA controller will use the buses. On completion of work will disable HOLD
signal. Because-of this microprocessor will also make HLDA low. The nncmprocessor

takes control of buses half clock cycle after HLDA goes low.

2 4.8 Senal I/0 Signals

Q. What is the use of SID and SOD pins of 8085 ? |

1)

(2)

t

SID (Serial input data) :
This is an active high, serial mput port pin, used to accept serial 1- b1t data

¥ under software control.

e  When a RIM instruction is executed the SID pm data is loaded in bit Dr of ]

accumulator.

SOI) (Serial output data) _
This is an active high, serial output port pin, used to transfer senal 1-bit data
under software control. '

e When a SIM instruction is executed the SOD in is set |
D7 and De bits of accumulator. ¥ el dependmg =

2.5 Address, Data and Control Busés

Q.
, o‘; A set of pins, wires or signals having common functjon is iTlodl s Toia

What are the fyp'es of buses ? Discuss 8085 m'icropfoceésor system buses
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80&5 A"ch-
- is a bundle of wires that are grouped together to serve g gip0)
e Abusis Serve le
wem are three sets of communication Tineg - Pu .
‘buses. They are the address bus_L -t_l_li _(_l‘f‘ﬁif__‘t_’_?_i and -(:39_!".!'9!_}1\.18. T:heatt are]“tk
- - together form the “system bus : . ~ h

I‘ee calk
« Fig. 2.5.1 shows the 8085 bus structure. b,
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.Fig. 2.5.1: The 8085 bus structure °
2.5.1 Address Bus

>~ The bus over which the microprocessor sends out the address of a memory loc:
or I/O location is called as the address bus. : :

2~ The address bus carries the address of the memory or I/O loéation to be re
written from.

In 8085 the address bus is 16-bit (A - A;c). So the microprocessor can be u
access 16 bit address and is

capable of addressing 2'¢ = 65536 i.e. 64 K n¢
locations.

* The address bus is unidirectional i e. bits flow only in one direction fro!
TMICroprocessor unit to memory and IO devices.

*  The address bus is also used to send the port address on the address b“S':g:
microprocessor reads data from or writes data to a port, it sends the o
on the address bus. : ‘

2.5.2 DataBus

\/ The data bus of 8085 consists of

8 parallel -lines'D -Ds.
" The data bus j . .

© el
( ‘_ y nuclﬂp
gl: Wdata bus alsg connects the I/O ports and microprocessor- So the

rite data to or reaq data from the memory or the I/O ports.

»
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2.5.3 Control Bus
\/ The 8085 microprocessor uses the control bus to provide the timing algnals

The microprocessor sends signals on the control bus to enable the outputs of
addressed memory devices or /O port devices. - :
Some of the control bus signals are follows :

(1) Memory read. (@) Memory write.

(3) I/Oread. 4) IO write.

These signals are used to identify a device type with which the nncropmcessor
intends to communicate. - -

2.6 Supporting Circuits

The supporting circuits include the circuits like clock circuit, reset circuit, circuitry

|- required for the generation of control circuits, etc.

2.6.1 Oscillator Circuit

8085 provides ON CHIP OSC LATOR. Refer Fig. 2.6.1 wlnch shows the internal

block diagram of the on chip clock gendrator.

. Crystal Circuit -

It requires tuned circuit e.g. LC, RC, crystal or an external clock sourcé in order to
generate clock.

The JK flipflop divides the frequency by 2. Hence the operating frequency of 8085 1 is
always half of the oscillator frequen

x 3

1[ ! b . L d o

2[)(2 L\ -t
CLK out

37

Fig. 2.6.1 : On chip oscillator circuit

Fig. 2.6.2 shows crystal interfaced to pin no. 1 and 2. Ciystal should be used, when
We want stable frequency. Normally, body of crystal ‘is grounded this avoids
external noise interference. Capacitor C; / Cz ; in the range of 10 - 20 pF, is
Suggested by manufacturer for start up purpose.

In industry, people use quartz crystal ONLY for clock generation. Crystal
determines frequency of oscillation. -



