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4.3 Intel 8253/54 - Programmable Interval Timer

The Intel 8253 and 8254 are Programmable Interval Timers (PTIs) designed for
microprocessors to perform timing and counting functions using three 16-bit registers.
Each counter has 2 input pins, i.e. Clock & Gate, and 1 pin for “OUT” output. To operate
a counter, a 16-bit count is loaded in its register. On command, it begins to decrement the
count until it reaches 0, then it generates a pulse that can be used to interrupt the CPU.
The following table differentiates the features of 8253 and 8254,

8253 8254

Its operating frequency is0 - 2.6 MHz  Its operating frequency is 0 - 10 MHz

It uses N-MOS technology It uses H-MOS technology

Read-Back command is not‘available Read-Back'‘command-is available

Reads and writes of the same counter Reads and writes of the same counter
cannot be interleaved. can be interleaved.

The most prominent features of 8253/54 are as follows —

It has three independent 16-bit down counters.

It can handle inputs from DC to 10MHz.

e These three counters can be programmed for either binary or BCD count.

e |t is compatible with almost all microprocessors.

e 8254 has a powerful command called READ BACK command, which allows the
user to check the count value, the programmed mode, the current mode, and the

status of the counter.
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8254 Architecture:
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Figure 4.2.2 Architecture of 8254

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- |

8254 Pin Description
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Figure 4.2.3 Pin diagram of 8254

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]
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In the above figure, there are three counters, a data bus buffer, Read/Write control logic,
and a control register. Each counter has two input signals - CLOCK & GATE, and one
output signal - OUT.
Data Bus Buffer
It is a tristate, bi-directional, 8-bit buffer, which is used to interface the 8253/54 to
the system data bus. It has three basic functions —
e Programming the modes of 8253/54.
e Loading the count registers.
e Reading the count values.
Read/Write Logic
It includes 5 signals, i.e. RD, WR, CS, and the address lines A0 & Al. In the
peripheral 1/0 mode, the RD and WR signals are connected to IOR and I0OW,
respectively. In the memory mapped 1/O mode, these are connected to MEMR and
MEMW. Address lines A0 & A1l of the CPU are connected to lines A0 and Al of the
8253/54, and CS js tied to a decoded address. The control word register and counters are

selected according to the signals on lines A0 & Al.

. Ao Result

0 0 Counter O

0 1 Counter 1

1 0 Counter 2
Control Word

1 1 )

Register
X X No Selection

Control Word Register
This register is accessed when lines A0 & Al are at logic 1. It is used to write a
command word, which specifies the counter to be used, its mode, and either a read or

write operation. Following table shows the result for various control inputs.
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A1 Ao RD WR CS Result
0 0 1 0 0 Write Counter 0
0 1 1 0 0 Write Counter 1
1 0 1 0 0 Write Counter 2
1 1 1 0 0 Write Control Word
0 0 0 1 0 Read Counter 0
0 1 0 1 0 Read Counter 1
1 0 0 1 0 Read Counter 2
1 1 0 1 0 No operation
X X 1 1 0 No operation
X X X X 1 No operation
Counters

Each counter consists of a single, 16 bit-down counter, which can be operated in
either binary or BCD. Its input and output is configured by the selection of modes stored
in the control word register. The programmer can read the contents of any of the three

counters without disturbing the actual count in process.
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Control Word Format
D Dg Ds Dy D3 D Dy Dy
[sc1 [ sco | rwi | Rwo [ M2 | M1 [ Mo [ecD |

SC—Select Counter M—Mode
SC1 SCo M2 M1 MO
0 0 Select Counter 0 0 0 0 Mode 0
0 1 Select Counter 1 0 0 1 Mode 1
1 0 Select Counter 2 X 1 0 Mode 2
1 1 Read-Back Command X 1 1 Mode 3
(see Read Operations) 4 0 0 Mode 4
1 0 1 Mode 5
RW-—Read/Write
RW1 RWO
BCD
0 0 |[Counter Latch Command (see Read
Q)eraﬁons) 0 Bhary Counter 16-bits
0 | 1 |Read/Write least significant byts cnly 1 Binary Coded Decimal (BCD) Counter
” = (4 Decades)
1 0 [Read/Write most significant byte cnly
1 1 |Read/Write least significant byte first,
then most significant byte

Figure 4.2.3 Control wordof 8254

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]

Intel 8253/54 - Operational Modes

8253/54 can be operated in 6 different modes. In this chapter, we will discuss these
operational modes.

Mode 0 — Interrupt on Terminal Count

e Itisused to generate an interrupt to the microprocessor after a certain interval.

¢ Initially the output is low after the mode is set. The output remains LOW after the
count value is loaded into the counter.

e The process of decrementing the counter continues till the terminal count is
reached, i.e., the count become zero and the output goes HIGH and will remain
high until it reloads a new count.

e The GATE signal is high for normal counting. When GATE goes low, counting is
terminated and the current count is latched till the GATE goes high again.

Mode 1 — Programmable One Shot
e It can be used as a mono stable multi-vibrator.
e The gate input is used as a trigger input in this mode.

e The output remains high until the count is loaded and a trigger is applied.
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Mode 2 — Rate Generator
e The output is normally high after initialization.
e Whenever the count becomes zero, another low pulse is generated at the output
and the counter will be reloaded.
Mode 3 — Square Wave Generator
e This mode is similar to Mode 2 except the output remains low for half of the timer
period and high for the other half of the period.
Mode 4 — Software Triggered Mode
¢ In this mode, the output will remain high until the timer has counted to zero, at
which point the output will pulse low and then go high again.
e The count is latched when the GATE signal goes LOW.
¢ On the terminal count, the output goes low for one clock cycle then goes HIGH.
This low pulse can be used as a strobe.
Mode 5 — Hardware Triggered Mode
e This mode generates a strobe in response to an externally generated signal.
e This mode is similar to mode 4 except that the counting is initiated by a signal at
the gate input, which means it is hardware triggered instead of software triggered.
e After it is initialized, the output goes high.

e When the terminal count is reached, the output goes low for one clock cycle.
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4.1 8255-Program Pheripheral Interface (Programmable Peripheral input-output
port)

The parallel input-output port chip 8255 is also called as programmableperipheral
input-output port. The Intels 8255 are designed for use with Intel*s 8-bit, 16-bit and
higher capability microprocessors. It has 24 input/output lineswhich may be individually
programmed in two groups of twelve lines each, orthree groups of eight lines.

The two groups of 1/0 pins are named as Group A and Group B. Each of thesetwo
groups contains a subgroup of eight 1/O lines called as 8-bit port and anothersubgroup of

four lines or a 4-bit port. Thus Group A contains an 8-bit port Aalong with a 4-bit port C
upper.
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FIGURE Internal block diagram of 8255A programmable parallel port
device. (Intel Corporation)

Figure 4.1.1 Architecture
[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]

The port A lines are identified by symbols PAO-PA7 while the port C lines are
identified as PC4-PC7 similarly. Group B contains an 8-bit port B, containing lines PBO-
PB7 and a 4-bit port C with lower bits PCO-PC3. The port C upper and port C lower can

be used in combination as an 8-bit port C. Both the port Cs is assigned the same address.
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Thus one may have either three 8-bit 1/0 ports or two 8-bit and two 4-bit 1/0O ports from
8255. All of these ports can function independently either as input or as output ports. This
can be achieved by programming the bits of an internal register of 8255 called as control
word register (CWR). The internal block diagram and the pin configuration of 8255 are
shown in figure 4.1.1.

The 8-bit data bus buffer is controlled by the read/write control logic. The
read/write control logic manages all of the internal and external transfer of both data and
control words. RD, WR, Al, A0 and RESET are the inputs, provided by the
microprocessor to READ/WRITE control logic of 8255. The 8-bit, 3-state bidirectional
buffer is used to interface the 8255 internal data bus with the external system data bus.
This buffer receives or transmits data upon the execution of input or output instructions
by the microprocessor. The control words or status information is also transferred through
the buffer.

PA, -—51 40| — PA,
PA; 12 39— PA«
PA, —i3 38 — p%
PAg — 4 37— PA,
RD—& 36 —WR
CS —¢ 35— Rese
GND—— - 34— T
-'\l —8 33 — DI
Ao —g 32— D,
PC, ___! =
PC,. ji’ 82554 35| g:
PCs—12 29— Ds
PCs—43 28— D,
PCy —i14 27— D-
PCy —dS 26— Vvee
PC: —j6 25— PB-
PCs —~ 24— PB,
PBy — 3 23 — PR
PBl —f.l() 22 PB4
PB: —'\20 21_— PB;

Figure 4.1.2 Pin Diagram of 8255A

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]

Download Binils Android App in Playstore Download Photoplex App



https://play.google.com/store/apps/details?id=binilselva.allabtengg.release001&hl=en_IN&gl=US
https://play.google.com/store/apps/details?id=com.binilselva.photoship&hl=en_IN&gl=US
http://www.binils.com/

www.binils.com for Anna University | Polytechnic and Schools

The port A lines are identified by symbols PAO-PA7 while the port C lines
areldentified as PC4-PC7. Similarly, Group B contains an 8-bit port B, containing
lines PBO-PB7 and a 4-bit port C with lower bits PCO- PC3. The port C upper and

port C lower can be used in combination as an 8-bit port C.

Both the port C is assigned the same address. Thus one may have either three 8-bit
I/0 ports or two 8-bit and two 4-bit ports from 8255. All of these ports can function
independently either as input or as output ports. This can be achieved by
programming the bits of an internal register of 8255 called as control word register
(CWR).

e The 8-bit data bus buffer is controlled by the read/write control logic. The
read/write control logic manages all of the internal and external transfers of both
data and control words.

e RD,WR, Al, A0 and RESET are the inputs provided by the microprocessor to the
READ/WRITE control logic of 8255. The 8-bit, 3-state bidirectional buffer is used
to interface the 8255 internal data bus with the external system data bus.

e This buffer receives or transmits data upon the execution of input or output
instructions by the microprocessor. The control words or status information is also
transferred through the buffer.

e PA7-PAO: These are eight port Allines that acts as either latched output or buffered
Input lines depending upon the control word loaded into the controlword register.

e PC7-PC4: Upper nibble of port C lines. They may act as either output latches or
input buffers lines.

e This port also can be used for generation of handshake lines in model or mode2.

e PC3-PCO0: These are the lower port C lines; other details are the same as PC7- PC4
lines.

e PBO0-PB7: These are the eight port B lines which are used as latched output lines
or buffered input lines in the same way as port A.

e RD: This is the input line driven by the microprocessor and should be low to

indicate read operation to 8255.
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WR: This is an input line driven by the microprocessor. A low on this line indicates
write operation,

CS: This is a chip select line. If this line goes low, it enables the 8255 to respond
to RD and WR signals, otherwise RD and WR signal are neglected.

DO0-D7: These are the data bus lines those carry data or control word to/from the
microprocessor.

RESET: Logic high on this line clears the control word register of 8255. All ports
are set as input ports by default after reset.

A1-A0: These are the address input lines and are driven by the microprocessor.
These lines A1-A0 with RD, WR and CS from the following operations for 8255.
These address lines are used for addressing any one of the four registers, i.e. three

ports and a control word register as given in table below.

Ep VR c8 AL Ay Tuput Bead)cycke
0 1 0 0 0 Port A te Data bus
0 1 0 0 1 Port B to Data bus
0 | 0 1 0 Port C' to Data bus
0 1 0 1 1 CWR to Data bus

RD WR s Ay Ag  Output (Write) cycle
1 0 0 0 0 Databusto Port A
1 0 0 0 1 DatabustoPort B
1 0 0 1 0 Data bus to Port C
1 0 0 1 1 Databusto CWR

RD WR cs Ay Ap Function
X X 1 X X Data bus tristated
1 1 0 X b Data bus tristared

Control Word Register

Figure 4.1.3 Control word Register of 8255A

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- |

Modes of Operation:

e These are two basic modes of operation of 8255. 1/O mode and Bit Set-Reset mode

(BSR).
In 1/0 mode, the 8255 ports work as programmable 1/O ports, while in BSR mode
only port C (PCO-PC7) can be used to set or reset its individual port bits.
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e Under the I/0O mode of operation, further there are three modes of operation of

8255, so as to support different types of applications, mode 0, mode 1 and mode 2.

¢ BSR Mode: In this mode any of the 8-bits of port C can be set or reset depending

on DO of the control word. The bit to be set or reset is selected by bit select flags
D3, D2 and D1 of the CWR as given in table.

1/0 Modes:

1. Mode 0 (Basic I/0O mode):

This mode is also called as basic input/output Mode. This mode provides simple

input and output capabilities using each of the threeports. Data can be simply read from

and written to the input and output portsrespectively, after appropriate initialization.

BSR Mode : CWR Format

D; D, D, Selected bits of port ('
l 0 0 Dy
0 0 | D,
0 I 0 D,
0 ! 1 Dy
1 0 0 D,
1 0 1 Ds
| 1 0 D,
i 1 L D,

Figure 4.1.4 Control word register of 8255A

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- |

e Two 8-bit ports (port A and port B) and two 4-bit ports (port C upper and lower)

are available. The two 4-bit ports can be combined used as a third 8-bit port.

e Any port can be used as an input or output port.

e OQutput ports are latched. Input ports are not latched.

e A maximum of four ports are available so that overall 16 1/O configurations are

possible.

e All these modes can be selected by programming a register internal to 8255known

as CWR.
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e The control word register has two formats. The first format is valid for 1/0O modes
of operation, i.e. modes 0, mode 1 and mode 2 while the second format is valid for

bit set/reset (BSR) mode of operation.

1 X X X ‘

|
- T T T T omm

0-for BSE mode Bit select flags 1-Set
Dz, Dy, Dy ave from 000 to 111 for bits PCy TO PCs

IO Mode Control Word Register Format and
BSR Mode Comtrol Word Regster Format

Figure 4.1.5 Control word of 8255A

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- |

2. Mode 1: (Strobed input/output mode)

In this mode the handshaking control the input and output action of the specified
port. Port C lines PCO-PC2, provide strobe or handshake lines for port B. This group
which includes port B and PCO-PC2 is called as group B for Strobed data input/output.
Port C lines PC3-PC5 provides strobe lines for port. A.This group including port A and
PC3-PC5 from group A. Thus port C is utilized for generating handshake signals.

e ‘Two groups —group A and group B are available for strobed data transfer.

e FEach group contains one 8-bit data I/0 port and one 4-bit control/data port.

e The 8-bit data port can be either used as input and output port. The inputs and
outputs both are latched.

e Out of 8-bit port C, PCO-PC2 are used to generate control signals for port B
andPC3-PC5 are used to generate control signals for port A. the lines PC6, PC7
may be used as independent data lines.

e OBF (Output buffer full) — This status signal, whenever falls to low, indicates that
CPU has written data to the specified output port. The OBF flip- flop will beset by
a rising edge of WR signal and reset by a low going edge at the ACK input.

e ACK (Acknowledge input) — ACK signal acts as an acknowledgement to be given
by an output device. ACK signal, whenever low, informs the CPU that the data
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transferred by the CPU to the output device through the port is received by the
output device.
e [INTR (Interrupt request) — Thus an output signal that can be used to interrupt the
CPU when an output device acknowledges the data received from the CPU.INTR
e isset when ACK, OBF and INTE are 1. It is reset by a Falling edge on WR input.
The INTEA and INTEB flags are controlled by the bit set- reset mode ofPC6 and
PC2 respectively.

Iygput comvxrol sagrexl defutsons in Node
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For PP bc.
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Figure 4.1.6 Group A and Group B control of 8255A

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]

3.Mode 2 (Strobed bidirectional 1/0):

This mode of operation of 8255 is also called as strobed bidirectional 1/0O. This
mode of operation provides 8255 with additional features for communicating with a
peripheral device on an 8-bit data bus. Handshaking signals are provided to maintain
proper data flow and synchronization between the data transmitter and receiver. The
interrupt generation and other functions are similar to model. In this mode, 8255 is a
bidirectional 8-bit port with handshake signals. The Rd and WR signals decide whether
the 8255 is going to operate as an input port or output port.

e The single 8-bit port in group A is available.

e The 8-bit port is bidirectional and additionally a 5-bit control port is available.

e Three I/O lines are available at port C.(PC2 — PCO0 )

e Inputs and outputs are both latched.

e The 5-bit control port C (PC3-PC7) is used for generating/

accepting handshake signals for the 8-bit data transfer on port A.
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INTR — (Interrupt request) As in mode 1, this control signal is active high and is
used to interrupt the microprocessor to ask for transfer of the next data byte to/from

it. This signal is used for input (read) as well as output (write) operations.

Control Signals for Output operations:

OBF (Output buffer full) — This signal, when falls to low level, indicates that the
CPU has written data to port A.

ACK (Acknowledge) This control input, when falls to logic low level,
acknowledges that the previous data byte is received by the destination and next
byte may be sent by the processor. This signal enables the internal tristate buffers
to send the next data byte on port A.

INTE1 ( A flag associated with OBF ) This can be controlled by bit set/reset mode
with PCB6.

STB (Strobe input)a low on this line is used to strobe in the data into the input
Latches of 8255.

IBF (Input buffer full) when the data is loaded into.input buffer, this signal rises to
logic/,,1%. This can be used as an acknowledge that.the data has been received by
the receiver.

The waveforms in fig show the operation in Mode 2 for output as well as input
port. Note: WR must occur before ACK and STB must be activated before RD.

The following fig shows a schematic diagram containing an 8-bit bidirectional
port, 5-bit control port and the relation of INTR with the control pins. Port B can

either be set to Mode 0 or 1 with port A( Group A ) is in Mode 2.

Mode 2 is not available for port B. The following fig shows the control word.
The INTR goes high only if IBF, INTE2, STB and RD go high or OBF, INTE1,
ACK and WR go high. The port C can be read to know the status of the peripheral
device, in terms of the control signals, using the normal 1/O instructions
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Mode 2 control word

Figure 4.1.7 Control word

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]
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4.2 INTEL 8259A Programmable Interrupt Controller
The 8259A is a programmable interrupt controller designed to work with Intel
microprocessor 8080 A, 8085, 8086, 8088. The 8259 A interrupt controller can

1)

2)

3)
4)
5)

6)

7)

Handle eight interrupt inputs. This is equivalent to providing eight interrupt
pins on the processor in place of one INTR/INT pin.

Vector an interrupt request anywhere in the memory map. However, all the
eight interrupt are spaced at the interval of either four or eight location. This
eliminates the majordrawback, 8085 interrupt, in which all interrupts are
vectored to memory location on page O0H.

Resolve eight levels of interrupt priorities in a variety of modes.

Mask each interrupt request individually.

Read the status of pending interrupts, in service interrupts, and masked
interrupts.

Be set up to accept either the level triggered or edge triggered interrupt
request.

Mine 8259 as can be cascade in a master slave configuration to handle 64

interrupt inputs.

The 8259 A is contained in a 28-element in line package that requires only a

compatible with 8259. The main difference between the two is that the 8259 A can be
used with Intel 8086/8088 processor.

8259A

S 1 28 4 VCC
WR -2 27+ A0
RD 4 3 26 1+ INTA
D7 14 25+ IR7
D6 -+ 5 24 4 IR6
D5 +6 23+ IRS
D4 —+7 22+ IR4
D3 <48 21+ IR3
D2 49 20 + IR2
DI 10 194 IRI
DO 11 184 IRO
CASO4 12 17- INT
CAS1+ 13 16 - SP/EN
GND -+ 14 154 CAS2

Figure 4.2.1 Pin diagram of 8259A

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]
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It also induces additional features such as level triggered mode, buffered mode
and automatic end of interrupt mode. The pin diagram and interval block diagram is
shown in 4.2.1.

Symbol PinNo. | Type Name and Function
VCC I SUPPLY: + 5V Supply.

GND I GROUND

>R

CS | CHIP SELECT: A low on this pin enables RD
and WR communication between the CPU and
the 8259A. INTA functions are independent off
CS

WR 2 I WRITE: A low on this pin when CS is low
enables The 8259A to accept command words
from the CPU.

RD 3 I READ: A low on this pin when CS is low
enables the 8259A to release status onto the data
bus for the CPU.
D7-D0 4-11 1/0 BIDIRECTIONAL DATA BUS: Control, status
and interrupt-vector information is transferred
via this bus.

CAS0-CAS2| 12, 13,15/ I/0 CASCADE LINES: The CAS lines form a
private 8259A bus to control a multiple 8259A
structure. These pins are outputs fora master
8259A and Inputs slave 8259A.

The 8259 A has eight interrupt request inputs, TR2 IR0. The 8259 A uses its INT
output to interrupt the 8085A via INTR pin. The 8259A receives interrupt acknowledge
pulses from the at its input. Vector address used by the 8085 A to transfer control to the
service subroutine of the interrupting device, is provided by the 8259 A on the data bus.
The 8259A is a programmable device that must be initialized by command words sent by
the. After initialization, the 8259 A mode of operation can be changed by operation
command words from the. The descriptions of various blocks are,

Data bus buffer - This 3- state, bidirectional 8-bit buffer is used to interface the 8259A to

the system data bus. Control words and status information are transferred through the

data bus buffer.
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8259 internal block diagram

|

INTA INT
D0-D7 <=>| Data bus |s=——— | 4 1
buffer N { Control logic I
T | I |
E |
_ R il | [ 1
RD———={ Read/ N <—|RO
WR—>|  write |— A In-service Priority Interrupt [<— IR1
A)——— logic L register |<=> |resolver |<== |request
(ISR) register |:
CS—m——1 B (IRR)
U < |R7
CASD <—| Cascade
CAS1 <—| buffer/ |—— | Interrupt mask register (IMR) |
CAS2 <—{comparator [ ]

Figure 4.2.2 Architecture of 8259A

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- |

Read/Write & control’ logic - The function of this block is to_accept OUTPUT
commands from the CPU. It contains the initialization command word (ICW) register
and operation command word (OCW) register which store the various control formats for
device operation. This function block also allows the status of 8159A to be transferred to
the data bus.

Interrupt request register (IRR) - IRR stores all the interrupt inputs that are requesting
service. Basically, it keeps track of which interrupt inputs are asking for service. If an
interrupt input is unmasked, and has an interrupt signal on it, then the corresponding bit
in the IRR will be set.

Interrupt mask register (IMR) -The IMR is used to disable (Mask) or enable (Unmask)
individual interrupt inputs. Each bit in this register corresponds to the interrupt input with
the same number. The IMR operation on the IRR. Masking of higher priority input will
not affect the interrupt request lines of lower priority. To unmask any interrupt the

corresponding bit is set ,,0*.
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In service register (ISR) - The in-service registers keeps tracks of which interrupt inputs
are currently being serviced. For each input that is currently being serviced the
corresponding bit will be set in the in-service register. Each of these 3-reg can be read as
status reg.

Priority Resolver -This logic block determines the priorities of the set in the IRR. The
highest priority is selected and strobed into the corresponding bit of the ISR during pulse.
Cascade buffer/comparator - This function blocks stores and compare the IDS of all
8259A s in the reg. The associated 3-1/0 pins (CAS0-CAS2) are outputs when 8259A is
used a master. Master and are inputs when 8259A is used as a slave. As a master, the
8259A sends the ID of the interrupting slave device onto the cas2-cas0. The slave thus
selected will send its pre-programmed subroutine address on to the data bus during the

next one or two successive pulses.
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4.4 8279- Programmable Keyboard/Display Controller

8279 programmable keyboard/display controller is designed by Intel that interfaces
a keyboard with the CPU. The keyboard first scans the keyboard and identifies if any key
has been pressed. It then sends their relative response of the pressed key to the CPU and
vice-a-versa.

The Keyboard can be interfaced either in the interrupt or the polled mode. In the
Interrupt mode, the processor is requested service only if any key is pressed, otherwise
the CPU will continue with its main task. In the Polled mode, the CPU periodically reads
an internal flag of 8279 to check whether any key is pressed or not with key pressure.
The keyboard consists of maximum 64 keys, which are interfaced with the CPU by using
the key-codes. These key-codes are de-bounced and stored in an 8-byte FIFORAM,
which can be accessed by the CPU. If more than 8 characters are entered in the FIFO,

then it means more than eight keys are pressed at a time. This is when the overrun status

IS set.
RESET
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Figure 4.4.1 Architecture of 8259

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]
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If a FIFO contains a valid key entry, then the CPU is interrupted in an interrupt
mode else the CPU checks the status in polling to read the entry. Once the CPU reads a
key entry, then FIFO is updated, and the key entry is pushed out of the FIFO to generate
space for new entries.
I/0O Control and Data Buffer

This unit controls the flow of data through the microprocessor. It is enabled only
when D is low. Its data buffer interfaces the external bus of the system with the internal
bus of the microprocessor. The pins A0, RD, and WR are used for command, status or
data read/write operations.
Control and Timing Register and Timing Control

This unit contains registers to store the keyboard, display modes, and other
operations as programmed by the CPU. The timing and control unit handles the timings
for the operation of the circuit.
Scan Counter

It has two modes i.e. Encoded mode and Decoded mode. In the encoded mode, the
counter provides the binary count that is to be externally decoded to provide the scan
lines for the keyboard and display. In the decoded scan mode, the counter internally
decodes the least significant 2 bits and provides a decoded 1 out of 4 scan on SLO-SL3.
Return Buffers, Keyboard Debounce,; and-Control

This unit first scans the key closure row-wise, if found then the keyboard debounce
unit debounces the key entry. In case, the same key Is detected, then the code of that key
Is directly transferred to the sensor RAM along with SHIFT & CONTROL key status.
FIFO/Sensor RAM and Status Logic

This unit acts as 8-byte first-in-first-out (FIFO) RAM where the key code of every
pressed key is entered into the RAM as per their sequence. The status logic generates an
interrupt request after each FIFO read operation till the FIFO gets empty.

In the scanned sensor matrix mode, this unit acts as sensor RAM where its each
row is loaded with the status of their corresponding row of sensors into the matrix. When

the sensor changes its state, the IRQ line changes to high and interrupts the CPU.
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Display Address Registers and Display RAM
This unit consists of display address registers which holds the addresses of the

word currently read/written by the CPU to/from the display RAM.

RL,31 40 A Ve (+OV)
RL, =52 39 B RL,
CLOCK 13 38 ERL,
IRQOE 4 37 B CNTL/STB
RL, 5 36 I SHIFT
RL 6 35 1 SL,
RL 47 34 ESL,
RL, =8 33 B S,
RESET 9 32 s,
RD ] 10 ao7g 31 — OUT B,
WR = 11 30 3 OUT B,
DB, 12 29 | OUT B,
DB, 13 28 mOUT B,
DB, = 14 27 B OUTA,
DB, 15 26 E10UT A,
DB, 16 25 EIOUTA,
DB. 417 24 D QUTA,
DB 18 pXY =175
DB, 419 2E:aCs
V.o(OV) =4 20 21 A,

Figure 4.4.2 Pin diagram of 8259
[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]

Data Bus Lines, DBO - DB7

These are 8 bidirectional data bus lines used to transfer the data to/from the CPU.
CLK

The clock input is used to generate internal timings required by the microprocessor.
RESET

As the name suggests this pin is used to reset the microprocessor.
CS Chip Select

When this pin is set to low, it allows read/write operations, else this pin should be
set to high.
A0

This pin indicates the transfer of command/status information. When it is low, it

indicates the transfer of data.
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RD, WR

This Read/Write pin enables the data buffer to send/receive data over the data bus.
IRQ

This interrupt output line goes high when there is data in the FIFO sensor RAM.
The interrupt line goes low with each FIFO RAM read operation. However, if the FIFO
RAM further contains any key-code entry to be read by the CPU, this pin again goes high
to generate an interrupt to the CPU.
Vss, Ve

These are the ground and power supply lines of the microprocessor.
SLO — SL3

These are the scan lines used to scan the keyboard matrix and display the digits.
These lines can be programmed as encoded or decoded, using the mode control register.
RLO — RL7

These are the Return Lines which are connected to one terminal of keys, while the
other terminal of the keys is connected to the decoded scan lines. These lines are set to 0
when any key is pressed.
SHIFT

The Shift input line status is stored along with every key code in FIFO in the
scanned keyboard mode. Till it is pulled low with a key closure, it is pulled up internally
to keep it high
CNTL/STB - CONTROL/STROBED I/P Mode

In the keyboard mode, this line is used as a control input and stored in FIFO on a
key closure. The line is a strobe line that enters the data into FIFO RAM, in the strobed
input mode. It has an internal pull up. The line is pulled down with a key closure.
BD

It stands for blank display. It is used to blank the display during digit switching.
OUTAO - OUTA3 and OUTBO0 - OUTB3

These are the output ports for two 16x4 or one 16x8 internal display refresh
registers. The data from these lines is synchronized with the scan lines to scan the display

and the keyboard.
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Operational Modes of 8279

There are two modes of operation on 8279

e [nput Mode
e Output Mode.

Input Mode

This mode deals with the input given by the keyboard and this mode is further
classified into 3 modes.
Scanned Keyboard Mode — In this mode, the key matrix can be interfaced using either
encoded or decoded scans. In the encoded scan, an 8x8 keyboard or in the decoded scan,
a 4x8 keyboard can be interfaced. The code of key pressed with SHIFT and CONTROL
status is stored into the FIFO RAM.
Scanned Sensor Matrix — In this mode, a sensor array can be interfaced with the
processor using either encoder or decoder scans. In the encoder scan, 8x8 sensor matrix
or with decoder scan 4x8 sensor matrix can be interfaced.
Strobed Input — In this mode, when the control line is set to 0, the data on the return
lines is stored in the FIFQ byte by byte.
Output Mode

This mode deals with display-related operations. This mode is further classified
into two output modes.
Display Scan — This mode allows 8/16 character multiplexed displays to be organized as
dual 4-bit/single 8-bit display units.
Display Entry — This mode allows the data to be entered for display either from the right
side/left side.
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4.5 ADC and DAC Interfacing:

The Analog to Digital Conversion is a quantizing process. Here the analog signal
IS represented by equivalent binary states. The A/D converters can be classified into two
groups based on their conversion techniques.

In the first technique it compares given analog signal with the initially generated
equivalent signal. In this technique, it includes successive approximation, counter and
flash type converters. In another technique it determines the changing of analog signals
into time or frequency. This process includes integrator-converters and voltage-to-
frequency converters. The first process is faster but less accurate, the second one is more
accurate. As the first process uses flash type, so it is expensive and difficult to design for
high accuracy.

ADC 0808/0809 Chip

The ADC 0808/0809 is an 8-bit analog to digital converter. It has 8 channel
multiplexer to interface with the microprocessor.

This chip is popular and widely used ADC. ADC 0808/0809 is a monolithic CMOS
device. This device uses successive approximation technigue to convert analog signal to
digital form. One of the main advantage of this chip is thatit does notrequire any external

zero and full scale adjustment, only +5V DC supply is sufficient.

Let us see some good features of ADC 0808/0809:

e The conversion speed is much higher

e The accuracy is also high

e [t has minimal temperature dependence

e Excellent long term accuracy and repeatability

e Less power consumption
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Figure 4.4.1 Architecture of ADC
[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]

Interfacing ADC with 8085 Microprocessor
To interface the ADC with 8085, we need 8255 Programmable Peripheral.Interface chip

with it. Let us see the circuit diagram of connecting 8085, 8255 and the ADC converter.

ADC
B 0808/0809 8255
IN $-Bit
Output N \l
CLK l/ * Port A
7490 CLK I
from J
upP A
Ve EOC | Port =N
L | Clpper N v
-5V REF (=) ALE To
- Microprocessor
OE PCy
REF () ADD - 3
I A B C SOC L p
GND & 4 FCY e ™
2C; l Lower
. PCq

Figure 4.4.1 Interfacing ADC with 8085 Microprocessor

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]
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The PortA of 8255 chip is used as the input port. The PC7 pin of Port Cupper is
connected to the End of Conversion (EOC) Pin of the analog to digital converter. This
port is also used as input port. The Clower port is used as output port. The PC2-0 lines
are connected to three address pins of this chip to select input channels. The PC3 pin is
connected to the Start of Conversion (SOC) pin and ALE pin of ADC 0808/0809.

Now let us see a program to generate digital signal from analog data. We are using INO

as input pin, so the pin selection value will be 00H

MVI1 A, 98H ; Set Port A and Cupper as input, CLower as output
OUT 03H ; Write control word 8255-1 to control Wordregister
XRA A ; Clear the accumulator

OUT 02H ; Send the content of Acc to Port Clower to select
INO

MVI A, 08H ; Load the accumulator with 08H

OUT 02H ; ALE and SOC will be 0

XRA A ; Clear the accumulator

OUT 02H ; ALE and SOC will below.

READ: IN 02H ; Read from EOC (PC7)

RAL ; Rotate left to check C7 is 1.

JNC READ ; If C7 isnot 1, go to READ

IN OOH ; Read digital output of ADC

STA 8000H ; Save result at 8000H

HLT ; Stop the program

DAC Interfacing with 8085 Microprocessor
e DAC 0800 Features
e To convert the digital signal to analog signal a Digital-to-Analog Converter (DAC)
has to be employed.

e The DAC will accept a digital (binary) input and convert to analog voltage or

current.
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e Every DAC will have "n" input lines and an analog output.

e The DAC require a reference analog voltage (Vref) or current (Iref) source.

e The smallest possible analog value that can be represented by the n-bit binary code
Is called resolution.

e The resolution of DAC with n-bit binary input is 1/2nof reference analog value.

e The DACO0800 is an 8-bit, high speed, current output DAC with a typical settling
time (conversion time) of 100 ns.

e |t produces complementary current output, which can be converted to voltage by
using simple resistor load.

e The DACO0800 require a positive and a negative supply voltage in the range of +
5V to £18V.
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Fig 3.17 Circuit Diagram of DAC 0800

Figure 4.4.1 Circuit diagram of DAC 0800

[Source: “Microprocessor Architecture Programming and Application” by R.S. Gaonkar, page- ]

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

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

e 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 op-amp | to V converter.

e The DACO0800 is available as a 16-pin IC in DIP.
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Square Wave Generation Using DAC 0800:

ADDRESS

LABEL

MNEMONICS

OPCODE

START

DELAY

L2

LI

MVI A ,00H
OUT C8
CALL DELAY
MVI A FF
OouT C8
CALL DELAY
JMP  START
MVI B,05H
MVI CFF
DCR C

INZ L1

DCR B

JNL L2

RET

Download Binils Android App in Playstore

Download Photoplex App



https://play.google.com/store/apps/details?id=binilselva.allabtengg.release001&hl=en_IN&gl=US
https://play.google.com/store/apps/details?id=com.binilselva.photoship&hl=en_IN&gl=US
http://www.binils.com/

