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SYNOPSIS

Quality management and market leadership are ne somary
motto of current industrial scenario. Digital technology has pavec way for
developing methods to produce elegant products by which gualty

assurance of products can be guaranteed.

This method of quality assurance is extended to reduce time
span and fatigue of workers, as time and energy are two non - renewable

resources of mankind.

This project elucidates one such test- jig for the YARN QUALITY
MONITOR. Yarn Quality Monitor is a textile machiner ~hich
continuously monitors the quality of yarn. This jig is cesigagl anc
fabricated for L1 module of this Yarn Quality Monitor which coliecis the

data regarding the quality of yarn and test to achieve the requirec gualily.

Our ANALOG SIGNAL TESTER being Microcontrolier sased
uses 80C32 Microcontroller (ROMiess Version) and has ar efficient

software which test this PCB at a high speed.

Thus the commercial Yarn Quality Monitor in large numbers can

be easily tested using this Analog Signal Tester.

v
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CHAPTER 1

1.INTRODUCTION

ANALOG SIGNAL TESTER is basically a testing instrument
This is used to test the PCB of the YARN QUALITY MONITOR. "nz 2C3

to be tested has eight similar channels. Hence a tesiing &etuizment

designed for one channel can be used for all eight modules. The moauies

to be tested is selected using the corresponding latch.

This system consist of electronic circuits like keyboard display
interface, decoder, latch etc., microcontroller and a keyboard display
card. Through the keyboard the input parameters such as voltage, gan
and the channel to be tested are fed in. The keyboard display interface

feeds the data to the digital card through 8032 microcontroller.

The digital card which is used for serial communication receves

the data, selects the channel to be tested and sets the voltage ans zain

3

44

correspondingly. The output signal from the PCB is verified and tns rasud

is displayed accordingly.



1. 1INTRODUCTION TO YARN QUALITY MONITOR
The process of yarn making consists of converting 3 stock of
fibre into yarn. During conversion forming a long strand of aligned fibres

is called as SLIVER. Sliver is twisted to form yam.

This Yarn Qualtity Monitor is placed in the stage of conversion of

sliver to yarn. This is used to moniter the guality of the yarn.

Yarn Quality Monitor consists of the following four modules.
1. LO Module
2. L1 Module
3. L2 Module

4. L3 Module

L0 MODULE :

LO Module is a sensor module. It consists of capacitive sensors

to sense the quality of the yarn.

L1 MODULE :

L1 Module does the data collection and processing. it collects

the output of the LO Module as data and processes it.

12



.2 MODULE :

L2 Module displays the processed output of L1 Module. The

quality of the yarn is displayed at various instants.

L3 MODULE :
L3 Module is used to interface the yam quality monitcr to

personal computer. A personal computer can controb 15 suca yaim: cuality

monitors.

'

Out of this four Modules the complete processing of tha caia
done by L1 Module. Hence this plays a vital role in determining t e cuality
of the yarn. Failure of any components in this Module lezds 13 orastic
errors. To eradicate this problem the performance of this Moduie has to

be tested initially.

4.2 L1 MODULE DESCRIPTION :

This module has eight similar channels of analog circuits. A
single channel can be divided in to the foliowing three stages.

1. Offset Null Stage

2. Gain Stage

3. Clipper Stage



OFFSET NULL STAGE :
It consists of an opamp operating in differentiai moce. In
differential mode the output of opamp is the difference of the twa input

signals. The inputs to the opamp are from a sensor and a DAC.

In any opamp the output offset voltage is the voliage at the

output with no input signals applied. If this is not nuilified, this gets addec

up with the actual output.

To nullify the output offset voltage following procedure is adepted.

o

« The output of the opamp is read with the input points grounded 1.
the input from the sensor and DAC is grounded.
» The DAC is set to the value of the output obtained. By this the

accumulation of error voltage is eliminated.

GAIN STAGE :
This stage amplifies the output signal of the offset nuii stace. As
the input from the sensor is in the range of milliveits, any charge s

yarn guality cannot be determined accurately. Therefore this weax signal
should be amplified appropriately. Gain for which the signals snouid be

can be varied by the user, through microcontrolier and latches.



CLIPPER STAGE :

Microcontroller can read oniy the signals of voltage ranging from
0 - 5V. Any signal beyond this limit is excluded. To avoid this, any signal
which is below 0V is grounded through diode D1 and the signais above
5V is directed to Vref through diode D2. Thus only the signals from 0 - 5V
is allowed to enter microcontroller. The circuit diagram of the L1 module

is shown in figure1.1.
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CHAPTER - 2

HARDWARE DESCRIPTION

2.1 THE 8279 PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE:

It is a keyboard display interface. It is used to interface the

keyboard and seven segment display to 8032. The keyboard segment of

8279 can be connected to a 16-contact key matrix through scan and

return lines. The channel to be tested, voltage and the gain are fed in

through the keyboard in the following format.

C X1 G X2 A% : A3
C - Channel
X1 - Numbers from 0 - 7 (Channel numbar:
G - Gain
X2  : Numerical value of gain
\ : Voltage
X3 - Numerical value of voltage.

This data is stored in the FIFO RAM of 8279 to be read by 8032.

The output data to be displayed from microcontroller is stored in display

RAM. This is then displayed in the six character, seven segment display.
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2.2 DECODER [741.5138] :

“This is a 3-8 bit decoder. This is employed in interfacing the
Keyboard Display interface ( 8279 ) with 80C32. The decoder is a iogic
circuit that identifies each combination of the signals present at its input.
The 7418138 has three input lines and eight active low output lines. &
requires three enable inputs. Two are active low and one is active high.
All three enable lines should be activated so that the device can function
as a decoder. The address lines A13, A14, A15 of the microcontroller are
the input lines to the decoder1. The memory map of RAM ranges frem
0000H to 7FFFH. For various combinations of A13, A14 anc £7C e

—

™
RAM is selected.! The decoder circuit diagram is shown in fig 2.5
Decoder? is used to select 8279.The address lines Ag, »10. A1
are used as input lines. The memory map of 8279 ranges from £400R 1o
ESFFH . The output of the decoder is connected to the chip select pins of
RAM and 8279. When chip select is low, the output lines go intc the high

impedance state . Then the 8279 or RAM is activated .

2.3 MICROCONTROLLER [ 80C32] :
The purpose of this chip is to execute the users program
instruction by executing a series of its microinstructions there Dy

controliing data transfer and all functions from computed resulis.



The microcontrolier has two 16 bit timers. The timers &7¢ veisatie
and can be used for A/D conversion, pulse width measuremen. and
frequency counting. They can also act as counters. Signa. puises from
transducers like phototransistors could be conventionally countec. Trz
UART in 8032 enables it fo transmit and receive serial data from other
devices like CRT terminal, computer and printer. Two interrupts are
allowed from external sources. There is a free /O port available in 8032
in addition to three other ports. But 8032 uses these ports for external
memory since it has no in-built EPROM or ROM. Nevertheless it saves a

lot of hardware. Moreover any bit of a port can be read by the software or

toggled or processed.

The microcontroller serves as a bit processor, because @ nes
instructions to deal with a bit and thus can do Boolean logic functons
more conveniently. The 8032 has a low power mode in which s internal

RAM and registers can be retained with low battery power.

2.4 LATCH [ 74LS573]:

:'The latch is employed to demultiplex the address/data iines.
During transfer of data from memory 10 the controller, the higher order
address remains on the bus. However the lower order address bits will be
lost after the first T-state. Hence the need for address to be latched and

used for identifying the memory address. When the ALE goes high, the

9



latch is transparent i.e., the cutput changes according to the input. When
ALE is low, the lower order address is latched until the next ALZ and the
output of the latch represents the lower order address bus ( AG-A7

after the latching operation .

2.5 EPROM[ 27512] :

 Erasable programmable read only memory is a type of memory
which can be reprogrammed again and again simply by erasing it

subjecting it to ultraviolet rays.

Programming the EPROM:

The programming tool used for ioading the EPRORT = Zi-
UPROG.UPROG system is designed with 40 pin socket that supporis
most devices. PC-UPROG is a convenient programming tool for all kincs
of programmable devices. PC-UPROG uses the popular IBM and B
compatible desk top computer as its host system for data and algonthm
storage while actual programming is under controt of the hardware pulse
generators and D/A converter of the PC-UPROG system. PC-UPROG is
very user friendly, no special knowledge of programmable devices are
required. All the operations are menu driven and displayed in ciear. easy

to understand English text.



Erasing the EPROM:

Erasure of the EPROM begins to occur when the chip is exposed
to light with wavelengths shorter than approximately 4000 Angstroms.
Since sunlight and fluorescent have wavelengths in this range, exposure
to these light sources over an extended time ( about 1 week in suniight,
or 3 years in room level fluorescent light ) could cause inadvertent
erasure. If an application subjects the device of this type of exposure, it i3

suggested that an opaque label be placed over the window.

The recommended erasure procedure is exposure ¢ uira. oist
light (at 2537Angstroms) to an integrate¢ dose of aueast
15WSecs/sqg.cm. Exposing the EPROM to an ultraviolet lamp ci 12.000

mW/sq.cm rating for 20 to 30mins, at a distance of about 1 incn, should

be sufficient. Erasure leaves the array in all 1's state.

2.6 STATIC RAM [ MCM 62256 / 63256 ] :

"It is a read-write memory ie., a static RAM. A static RAM is
essen;ialiy a matrix of flipflops. Therefore one can write a new data word
in RAM location at any time by applying the word to the flipfiop data
inputs. Here ihe EPROM and RAM are employed as external memory ©

the controller. .



2.7 VOLTAGE COMPARATOR [ 77057 :

Voltage comparator is used to protect the controller from over
voltage and under voltage ieveis of the supply voltage. The cemparaior
monitors the supply voltage and compares it with a referencz 7 ‘he

voltage drops or rises above Ve, then a hardware reset wili te iz,

2.8 WATCH DOG TIMER :

- Watch dog timer 1s a missing pulse detector. It provides 2 means
to recover from a software upset . When the watch dog timer is enabled,
it will initiate a hardware reset. So the software should clear it every 64K
state times. The clearing pulses are monitored. If the pulses are missed

until the gets overflowed, it pulls down the reset pin resetting the 8032

and all other devices tied to the reset line.

2.9 DIGITAL CARD:

This card consists of 80C196 microcontreiier, DATs, aizies,
RAMs and EPROMs. The latches used here to set gain for the crarrsi o
be tested. The DACs are used to convert the digital inpui from 3C32 o
analcg signal. RAMs and EPROMs are used as exiernal memaorics for
80C196. 80C196 is operated in mode 1,{i.e) asynchronous ricZe. This
digital card serves as serial communication port between 8032 card and

the PCB to be tested.



2.10 POWER SUPPLY :

The power supply for all IC's is given from the +5V of the reguiated
supply. These IC's can tolerate the fluctuations within cerizin iimits
.These limits are fixed by the voltage monitoring IC. The power supply

diagram is shown in fig 2.2.

2.11 Logic Diagram Description :

The circuit designed is to interface the keyboard and display unit
with that of the digital card. The operation of interfacing is Microcontroller

based. 80C32 Microcontroller is used for this purpose.

80C32 has only 128 bytes of data memory on chip and it has no
program memory. But 80C32 can address 64 KB of RAM and 24 3 of
program memory (EPROM) externally. The program to be exscuins s
loaded in 27512 EPROM, as it has 64 KB of memory. For temperar sala

storage we need 32 KB of RAM. This is done by 63256 RAM.

8279 keyboard display interface is used to interface keyboard
display card with that of 80C32 Microcontroller. 74LS573 3-8 & bit
decoders are used to select 63256 (RAM) and 8279 chips. The active low

chip select line to the EPROM is grounded to make it available always.



The data and address lines are shared by different chips. The
lower order address lines and data lines are multiplexed. For this purpose
a latch is used. An octal bidirectional transcetver or buffer 7415245 is

used as temporary storage of data. Since bidirectional it can transie: dza

from Microcontrolier to EPROM or RAM or vice versa.

Chip 1232 is used to reset the hardware externally. Supoly 1o 2l
the chips is provided using a 7705 voltage comparator. This provides 5 v/
of supply. Connector pins are provided to interface this bcarc with

keyboard display card and digital card.

The keyboard used here is 4 X 4 matrix keyboard. Six
characters can be displayed using seven segment display. The PCB for
this circuit is designed and fabricated. The logic diagram is snovia in

fig.2.1.

2.12 TESTING PROCEDURE :

The PCB to be tested is interfaced with the digital carc and
80C32 microcontrolier board. The channel {0 be selected .the testin:
voltage and the gain are fed as inputs through the keyboard dispiay carc
which is directly linked to the 80C32 board. The 8279 keykoarc display
interface scans the keyed in data and stores in FIFO RAM temporarily.

This data is transferred to 80C32 microcontroller which then passes this
14



data to digital card through serial communication port. The entire program
to perform this process is loaded in the EPROM. RAM is usec for

temporary storage of datas during processing.

The digital board receives the input data through the serigi VO

port. Then the digital card selects the particular channe, and seis the

testing voltage and gain . The gain settings are done throuch ihe 3ai

wm

latches in the digital board. The DAC feeds the voltage to be set 1o in

non-inverting terminal of the OP-AMP in the PCB which is to be iesied

The output voltage from the PCB is fed to the digital card. This
analog signal is converted into digital by the inbuilt analog to digital
converter in 80C 196 microcontroller. This microcontrolier checks whether
the output is corresponding to the input. Based on the performance it then
transmits the result to the 80C32 microcontrolier through serial /O port.
The data received is in the form of ASCIl code which is then converted
into display code by the microcontroller. The output whether the channet

works or not is displayed in the keyboard display card.

Hence a particular channel in the PCB can be tested as por eoove

procedure. The next channel can be selected and tested SUCCESSIVE. -

The general block diagram is shown in 1g.2.4,

13
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CHAPTER -3

8032 DESCRIPTION

3.1 INTRODUCTION :

SUPPLY

Single 5V ocperation with power down wooo for

saving internal RAM memory .

INTERNAL MEMORY 128 bytes of register memory on chip, four barnss o

MEMORY

CLOCK TIME

PORTS

eight registers have special functions |, two :cgisters

have additional indexing capability in each bank .

64 KB program memory , switchable in 4K banks .

64 KB data memory , fully addressable .

1 microsecond instruction cycle time with 12MHZ
crystal. Two external interrupts, two lever prcnty,
level or edge triggerable, two timer irterrupts |

one UART interrupt .

Cne 8-bit /O port | bit addressable | one LA ot

high speed programmable , two counter mnzuls ©ou.a

19



be used for gating timers or couniers = 7.0

multimode 16bit (8bit) timers/counters.

ALU Binary or decimal arithmetic, Boolean bit for control
logic programs, hardware 8-bit muitiply and divide in
4 microsecs, parity computation, overflow detection.

The block diagram is shown in the fig. 2.1

3.2 HARDWARE FEATURES OF 8032 CPU :

REGISTERS:

Registers are small memories within the CPU. Registers ar¢ org
pari of control section. Like memory storage units, they consist o mnary
cells and have address that distinguish them. The number o7 regisiars is
very small however, data may be saved in a register untii the program

requires it. The registers are distinguished as follows:

ACCUMULATOR :
The accumulator is a eight bit register that is a part of the
arithmetic logic unit (ALU). This register is the focus of ail accumulator

instructions that include arithmetic, logic, store and /O instructions.

The result of an operation is also stored in the accumulaicr wwhich

is alsc identified as register A.



PROGRAM COUNTER (PC):

48

The register is a memory pointer. Memory locations hawa sixizen
hit address. The microcontroiler uses this register o seguanze e
execution of instructions. The microcontroller uses this regisiar ©
sequence the execution of instructions. The function of the program
counter is to point to the memory address from which the next byte has to
be fetched. When a byle is being fetched the program counter is
incremented by one point to the next memory location. The 8032 program

counter is 16 - bits wide and can access upto 64KB of program or data

memory.

FLAG REGISTER :

The processor flags are combined in one status word (7S

D7 | D6 [D5 ¢ D4 | D3 | D2 D1 DO

CY [AC 17O | RS1 | RSO ovix | p.

e enimd - VUSRS D S

CY Carry flag

AC Auxiliary carry flag
FO : indicator

RS1 Register bank
RSO Register bank

ov Overflow flag



X : Don't care

P ; Parity flag

STACK POINTER (SPj:

The stack pointer is also a 16-bit register usec as & menory
pointer. It points to a memory iccation in the RN memcry, caied the
stack which is defined by loading a sixteen bil address in he siack
pointer. The stack is also within the RAM conly. The stack pcinter pecints o
the location where the stack operations has to be done. Stack fiits upward
from there. Reset defaults the stack pointer to 08, pushing and popping of

register / memory location can be done with one byte of instruction

SERIAL DATA BUFFER :

The serial data buffer is actually two separate registers. Vi'her data
is moved to SBUF, it goes to the transmit buffer where it 1s heic for senal
transmission {(Moving a byte to SBUF is what inttiates ‘ransmission).
When data is moved from SBUF, it comes from the receive buffer. 2unng
serial reception the incoming bits are clocked mto a seperale shift
register. When reception of a frame is complete and f vancus citer
conditions are satisfied, received data bits are transferred from s shift
register to the receive buffer. The shift register is then ready to
commence reception of a second frame, while the frame already received

awaits servicing.



CONTROL AND STATUS REGISTERS:

Special Function Registers [P(Interrupt Priority} IE(Interrupt
Enable), TMOD(Timer / Counter Mode), TCON(Timer / Counter Controi),
SCON(Serial Control) and PCON(Power Control) contain contro. and

status bits for the interrupt system, the timers and the serial port.

STACK :

Data is pushed in to the stack or popped out of the stacx o2 the
LIFO basis. The stack can be located anywhere in the RAM memcry. Tre
stack pointer maintains the address of the last byte entered intc the stack
and is decremented everytime data is pushed into the siack and
incremented each time data is popped out of the stack. The stack pointer

is always incremented or decremented by two bytes.

ARITHMETIC LOGIC UNIT :
The ALU consists of the accumuilator, the flag register and some
temporary register that are accessible to the user. Arithmetic. locic and

rotate operations are performed by the ALU.

INTERNAL TIMERS / COUNTERS:

There are two timers, timer1 and timer0. Actualy, ‘wc ~3-Dif
registers are used, which incremented one by one, either by a ficx &7 the
timer clock or by a count pulse at pins TO and T1. If a 12MHz crysial is

23



used, each tick is one microsecond. Thus a timer register can fi up to
65536 clock ticks. Longer time delays can be arranged by using the timer
repeatedly in a software loop. As a counter, the same could accumulate
pulses at frequencies from DC to 500MHz, with 16-bit precisicn. The

timer could be operated in four modes.

3.3 INTERRUPTS :
The 8032 provides five interrupt sources, each of which can be
programmed to one of the two pricrity levels. The five interruct scurces

are listed below.

Source Description
INT O External request from P3.2 pin.
Timer 0 Overflow request Timer 0 activates interrupt

request flag TFO

INT 1 External request from P3.3 pin.

Timer 1 Overflow from Timer 1 activates intermupt
request flag TF1.

Serial Port Completion of transmission or reception of
one serial frame activates request flag Tl or Rl

respectively.

241



Each source can be individually enabled or disabied by seting ¢ c.egnn

L]

a bit in special function register iE.

IE:
MSB _ LSB
EA| X | X | ES [ET1[EX1[ETO[EXO |

EA : Enable all.
ES : Enable serial port control bit.
ETO, ETH1 : Enable timer 0 and timer 1 control bit
EXG, EX1 : Enable external interrupts 0 or 1

Since there is more than one interrupt, priority is giver. (& them.
Set or clear five bits of the IP register to make the pricrity hign o7 iow

respectively.

P
MSB LS8
T 1 __TpPs|pPT1]|Pxt PTOEPXﬁ?
PS : Serial port priority control bit.
PTO, PT1 : Timer interrupts
PX0, PX1 : External interrupts



Each interrupt has a vector address to which tne
branches. In the monitor program, long jump instructions are

take the interrupt service routines at the addresses given delovs

Source
External Interrupt
Timer 0 Overflow
External Interrupt 1
Timer 1 Overflow

Serial Port

Addrass

0003H

000BH

0013H

001BH

0023H

{3

5
o

Execution proceeds from that address until the RET1 instruction

is encountered.

3.4 PORT DETAILS:

PORT 0:

Port 0 is a 8 bit open drain bi-directional ¥C port. Fot C zing

have 1's written to them float, and in that state can be use

impedance inputs. Port 0 is also the multiplexed low order acdress <

Potn}

data bus during access to external program and data memory. For L

receives the code bytes during programming the £PROM paris,

outputs the code bytes during program verification of the RO

T
[N o I
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EPROM parts. External pull-ups are required during program verification.



PORT 1:

Port 1 is an 8-bit bi-directional /O port with extemai pui-ups.
The port 1 output can sink /source 4 LS TTL inputs. Port 1 pins have 1's
written to them are pulled high by the external pull-ups and that state can
be used as inputs. As inputs, port 1 pins that are externally being pulled
low will source current because of the internal puil-ups.
PORT 2:

Port 2 is an 8-bit bi-directional YO port with internzl 2wd-u e

£1)

port 2 output buffers can sink/source 4 LS TTL inputs. Port 2 png thal
have 1's written to them are pulied high by the internal pufi-ups z2nd n
that state can be used as inputs. Port 2 also receives the higner order
address bits during programming of the EPROM parts and during
program verification of the EPROM parts. Port 2 emits the higher order
address byte during access to external data memory that use 16-bit
address.

PORT 3:

Port 3 is a 8-bit bi-directional I/O port with internal puli-uz. The
port 3 output buffers can sink /source 4 LS TTL inputs. Port & pirs that
have 1's written to them are pulled high by the internal puli-uzs 2nd In
that state it can be used as inputs. Port 3 pins that are exterraily aing

pulled tow will source current because cf the puil-ups. Pcrt 3 asc serves

the functions of various special features of the 8032 as listed oelow



PORT PIN ALTERNATIVE FUNCTION

P30 RXD (Serial input port)

P31 TXD (Senal output port)

P32 INTO (External interrupt 0)

P 3.3 INT1 (External interrupt 1)

P34 TO (Timer 0 external inpu?)

P 3.5 T1 (Timer 1 external inpu?)

P 3.6 WR (External data memory wriie
strobe }

P37 RD {(External data mmeory rezc
strobe )

3.5 SERIAL INTERFACE:

The serial port is full duplex, meaning it can transmit and receive
simultaneously. It is also receive buffered, meaning it can commence
reception of a second byte before a previously received byte has been
read from the receive register. The serial port registers are both accessed
at Special Function Register serial buffer (SBUF). A write to SBUF loads
the transmit register and a read access a physically separate receive

register.

The serial port can operate in 4 medes as follows:



MODE 0: Serial data enters and exits through RXD. TXD outpuis ime snift

- clock. 8-bits are transmitted / received : 8 data bils (L35 first

The baud rate is fixed at 1/12 the oscillator frequenc:..

MODE 1: 10 bits are transmitted (through TXD) or recewved (through
RXD): a start bit (0), 8 data bits (LSB first), and a stop bit{1). On
receive, the stop bit goes into RB8 in Special Function Register

SCON. The baud rate is variable.

MODE 2 : 11 bits are transmitted (through TXD) or received (through
RXD): a start bit {0), 8 data bits (LSB first), a programmabie 9"
data bit, and a stop bit (1). On transmit, the 9" datz ©it ' TB8)
can be assigned the value of 0 or 1. With nomina: schiware
overhead, TB8 can be made a parity bit. On receivs, thz ¢ Zats
bit goes into RB8 in Special Function Register SCCHh. and the

stop bit is ignored. The baud rate is programmabie o eihs /32

or 1/64 the osciliator frequency.

MODE 3 : 11 bits are transmitted (through TXD) or received (through
RXD):a start bit (0), 8 data bits (LSB first), a programmable gt

data bit, and a stop bit (1).



SERIAL PORT CONTROL REGISTER :
Specia! Function Register SCON is used to define the operating
modes and contro! certain functions of the senal port. It also recervas the

9 data bit (RB8), and contains the transmit and receive interrup: iiass [ 1s

and RB. The register is as shown beiow:

I
SMO | SM1 | SM2 | REN | TB8 | RB8 | T1 | R
|

Where SMO and SM1 specify the port mode, as follows:

SM1 SM1 Mode Description Baud rate
0 0 0 shift register fosc. /12
0 1 1 8-bit UART varizbie
1 0 2 9-bit UART fosc. /2«
o
fosc. /32
1 1 3 9-bit UART varab.c
¢ SMZ2 enables the muitiprocessor communication feature in

modes 2 and 3.

+ REN enables serial reception.



TBS8 is the 9% data bit that will be transmitted in modes 2

and 3.

RB8 in modes 2 and 3, is the 9™ data 2it ihat was
received.

T is transmit interrupt flag.

RI is receive interrupt flag.
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CHAPTER - £

DIGITAL CARD DESCRIPTION

4.1 INTRODUCTION :

The Digital card used for serial communication is previously
used by the industry for the same purpose. The main part of the digitat
card is a 80C196 microcontroller supported by two EPROMs {odd and

even), two RAMs and gain latches.

4.2 80C196 DESCRIPTION :

The 80C196 is a 16-bit microcontrolier. There arc v

q¥)

peripherals on the 80C196KB: The Puise Width Modulated cuput

(PWM), timers, high speed /O units, serial port and A/D convertzr, Cut of

the five peripherals serial port and A/D converter are used here.

SUPPLY Single 5V operation with power down moce for

saving internal RAM memory.

MEMORY SPACE 64K Bytes of memory space is available for program
or data memory. locations 0000H th-ougn 2CFFH
and 1FFFH through 2080H are used for special

purposes. All other locations can be used for either



program or data storage or for memcr, mizpped

peripherais.

INTERNAL TIMING Internal operation of the 80C196 KB is bassc L ine

PORTS

RALU

crystal or external oscillator frequency divided by 2
.Every 2 oscillator periods is referred to as & state
time, the basic time measurement for all 80C186 KB.

With a 12MHZ oscillator the state time is 167 ns .

Five 8-bit /O ports . Port0 is an input port also used
as analog input for A/D convertor . Port1 and Port2
are quasi-bidirectional, input and output ports . Port3

and Port4 are open drain bidirecticnal ports .

Most calculations performed by 80C19¢ e siace

in RALU. The RALU contains & 17-2i ~o. me

(PC) , a loop counter and three temporary regisiers .
All of these registers are 16-bit or 17-bit wide . Some
of the registers have the ability to perform simple

operations to off-load the ALU .

34



The internal architecture of 80C196 microccenirsiaer s

shown in Fig .4.1

SYSTEM BUS:

There are several modes of system bus operation on the
80C196KB.The standard bus mode uses a 16-bit multiplexed
address/data bus. Other bus modes include an 8-bit mode and a mode in
which the bus size can dynamically be switched between 8- bils and 16-

bits.

PROGRAM STATUS WORD:

PSW is a collection of Boolean flag which retain nfcrmauon

can be saved in the system stack with a single instruction PUSH
restore in a POP F instruction. Only the interrupt section of the PSW can

be accessed directly. There is no SFR for the PSW status bits.

MSB L33
z N Vv VT [ X ; st |
Z Zero flag

N Negative flag



Overflow flag
Overflow trap fiag

Carry {iag

P 05 <

Reserved
! fnterrupt disable bit
ST Set to indicate that during a right shift a 1 has ceen

shifted first into the carry flag.

INTERRUPTS:
80C196 microcontrofler supports 28 sources of interrupts. These
sources are gathered into 15 vectors plus special vectors NMI, TRAP and

UNIMPLEMENTED opcodes.

NMJ -

~J
O.
1

The extemnal NM! pin generates an unmaskable imizi ol 7

implementation of critical interrupt routines.

TRAP:
it is useful in the development of custom software debuggers or
generation of software interrupts. The TRAP instruction prevents the

acknowledgement of interrupts until after execution of the next instruction.



UNIMPLEMENTED OPCODE:
it generates an interrupt when unimplemented opcodes are
executed. This provides software recovery from random execution during

hardware and software failures.

4.3 SERIAL PORT:
Serial port on 80C196KB has one synchronous znc three

asynchronous modes.

Serial Port Modes :

Mode 0: Mode 0 is a synchronous mode which is zommaniy
used for shift register based /O expansion. In this mode ihe TXJ pin
outputs a set of 8 puises while the RXD pin either transmits cr receives
data. Data is transferred 8 bits at a time with LSB first. In this mcde the
serial port expands the I/O capability of the 80C196 KB by simply adding

shift registers.

Mode 1: Mode1 is the standard asynchronous communication mode. The
data frame used in this mode consists of 10 bits; a start bit (0),8

data bits(LSB first),and a stop bit{1),if parity i enabied by

e

93]

setting SP_CON.2, and even parity bit is sent instzad =f 7=

data bit and parity 1s checked on reception.



Mode 2: Mode?2 is the asynchronous g™ bit recognition mcde . This mode
is commonly used with mode3 for multiprocessor
communications. The transmission frame in this mode consists
of 11 bits: one start bit , 9 data bit and one stop bit.9" bit in data

is a programmable one.

m

Mode 3: It is the asynchronous § bit mode. The data frame o7 ihis mod

O
4]

is same as that of mode 2. The transmissiorn Cc.reren

b

between mode2 and mode3 is thal parity can e =iab

W
Q.

(PEN=1) and cause the g data bit to take even parity value .
The TB 8 bit can still be used if parity is not enablad (PEN=0) in
mode3 a reception always causes an interrupt regardiess of the
state of the 9™ bit. 9" bit is stored if PEN=0 and can be read in

bit RB8. i PEN=1 then RB8 becomes receive parity error fiag.

4.4 A/D CONVERTER

Analog inputs to the 80C196KB system are hancled by the A/D
converter system. The system has an 8-channel multiplexer . ¢ sampdle
and hold, and a 10-bit successive approximation AD cormverder
Conversions can performed on one of 8 channeis , the input ot wnich

share with port O . A conversion can be done In 91 state times.
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The A/D converter can cause an inferrupt on compiei~g ine
conversion. SO by using this interrupt we can read the resu® in the
interrupt service routine if required. Otherwise we can read the result

using a poiling method.

4.5 EXTERNAL MEMORY:
Using EPROMs & RAMs:

Since 80C196 is a 16-bit microcontroller it needs nwo B-bit
EPROMs to perform word size operations. One EPRONs is cziz¢ the
Odd EPROM and the other is called the Even EPROM. Thz 8-piis of Odd
EPROM is used as MSB of a word. The 8-bits of Even E2RCL] =11 A-
bits of Odd EPROM are together paralleily fed into the micrece yire. =7 for
processing. Similarly two RAMs are used, one for 8-bits (MSB! anc other

for rest 8-bits (LSB) storage.

4.6 GAIN LATCHES:

There are five gain latches used here. Each latch has eight
output lines. For one channel five output lines are used. When the input
for a particular channel is given the five output lines of the corresponding
channel are latched and the gain input to the channel is set. The biock

diagram for the digital card is shown in figure.4.1.



4.7 DIGITAL TO ANALOG CONVERTER :

bR

The inbuilt DAC in 80C156 can be used only for six channsis an

r

can be operated in unipolar mode aione. But we need eight cuzii ines
of DAC for eight channels. Therefore we go in for externai DACs wnich
tan be operated in bipolar mode. The DACs used here are voitage cutput

DACs.
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CHAPTER - 5
SOFTWARE

5.1 INTRODUCTION:

This software is essential to initiate the various processes that
are necessary for testing the PCB. An efficient assembly level program is
written which makes the hardware function works successfully. Program
memory allocated externally to the microcontroller has a memory capacity

of 64KB and it is used to store the program to be executed.

5.2 ALGORITHM:

—_

. Memory allocation to various chips are done.

2. The 8032 Microcontroller and 8279 keyboard dispiay interiacs: o
initialized.

3. Check whether any key is pressed using the program status wors. i
pressed , read the data else wait until any key is pressec.

4. The character read corresponds to the position of the key in the

keyboard along with the status of the control and shift lines. Conrol

and shift lines are always maintained high. Out of the six remaining

bits, three bits indicate the row of the pressed key and three bits

indicate the column. This data format is converted into originai form by

the keyboard lookup tables.



. The data recorded is currently displayed and simuitaneous:.

transferred to the digital board through serial input/output o

. The datas from 80C 196 Microcontrolier are received after tr=

completion of processing by the 80C32 Microcontrolier.
. The data received is converted to display format from ASCli cocs.
. The result is displayed in the seven segment display as PASS ¢-

FAIL.
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C N
STAR
o /

ALLOCATION OF MEMORY SPACE
TOIC's

y

ALLOCATION OF MEMORY ADDRESSES
TO TEMPORARY LOCATIONS

INITIALISATION OF 8032
AND 8749

y

A - KLY DISP
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A - KEY DISP j

CHECK FOR
ANY KEY —=
PRESSED

-7 viS
¥
R i
3-KEY LOOK |
B-K OK |
C - DISP LOOK
|
¥

D - DISP_ENTRY _CODE

E - SERIAL COMM

k
RETURN




B - KEY LOOK
i |

|

Y
COMPARE TIE k

KLY PRESSED DATA
LOOK UP TABLE

—

LOAD T1IE CORRECT |
DATA FROM LOOK UP |
TABLE TO TEMP. ADDRESS |

J

RETURN
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C - DISP_LOOK

¥

COMPARE DATA IN T.A WITH
DISP 1.OOK UP TABLE TO
CONVERT INTO DISPLAY MODLE

LOAD THE CORRECT DATA
IN DISPLAY FORMAT iN
TEMP. ADDRESS

{ RETURN }
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T

‘ D - DISP_ENTRY_CODE

I

|

RESULTS ARE ,
STORED IN 3
DISPLAY BUFFERS |
i

l

!

1
RESULTS ARE DISPLAYED }
!

USING SEVEN SEGMENT

DISPLAY
4

RETURN



* E - SERIAL_COMM

l

i

INITIALISE TIMER AND
SERIAL PORT CONTROLL

l
v

TRANSMIT DATA TO
80C 196 BOARD

)

RECEIVE DATA FROM
80C196 BOARD

BASED ON RESULT DISPLAY
PASS OR FAIL

RETURN )
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******* *********i’***

HARDWARE SPECIFICATIONS AND DESIGN DETAILS

’-******

; EPROM 64 KB
; SRAM 32KB
s NVRAM 08KB
;3279 -
; PORT Pl.2

Wk ok kR ok R KR X
’

; TNTERNAL RAM LOCATTONS

N L )

0w
Oy 2
OF 3
ap 4

op 5
TME 0O

T™P 1

DBUFL TADR
pBUF2_IADR
DBUE3_IADR
DBUF4_IADR
DBUFS_IADR
TEMPO_ADDR
BLUEO_ADDR
BLUE1_ADDR
BLUEZ ADDR
BLUE3_ADDR
BLUE4 ADDR
BLUGS ADDR
BLUE6 ADDR

; CONSTANT

* k ok koW

iikhiiﬁkil**i‘l*ii'l*ii

DECLARATIONE

DATA

iA'l'k*i‘*'k'ki'khi"i-k*i-k'-n

ko &
PAUD FACTOR
IMERG LO_COUNT

__.DO__

FOR

R R

mol
RO
BOU
EOU
EQU
BoU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

QU
wOl

50

PROGRAM MEMORY
EXTERNL MEMORY
EXTERNL MEMORY

DESIGNATED FOR

i

h ok kA K oA Kk

***i’**i‘*******'rr**wvi

BYT

*

4

PR S T S R

‘k********i‘***‘k*‘k************************

MAPPING 0000CH
MAPPING 0Q000H
MAFPPING 08000H
MAPPING QE40CH

'k-k*‘kik'k‘k*'ki'%'-x*'lr'k***w**i-)(-ki'*'**i'ikax:< L

x kok ok kR R om koW owE Rk

TO
TO LUt i
TO O Q9P
TO

WATCH DOG PULSE OUTPUT

; HIGHEST

*xx**w*i\*x**wxmkkx**

ORAND WORD VARZ ABLES

b ok oW ok AR

O3AH
0408
041H
042H
043H
J44H
J45H
J46H
a47H
048H
049H
G4AH
04BH
D4CH

ok ok ok kR ok ow x kA

; GTART NG

Y A IS
;LU
sand

[
;oYQ

;athn
;5th DIGTY
;oth LiIGLT

; TEMPORARY
; LOCATIONG

ok ok kR R

P A T R

A

DTN
PRICGRIT

P TR

3




TIMERO 1 COUNT  BQU
TIMERZ LO COUNT  EQU
TIMERZ 1T COUNT  BOU

BIANK EQU
BLANK_CCLE EQU

ZERO CODE EQU
PCON DATA

M

PN D !
U3 CH JUIMER ZOFOR OND

;TIME COUNTER

R -B
020N ; DATA FOR BLANK NG
; THE DISPLAY

s

Q00K
087H

;i‘k**7’(*'k'ki'***********‘k*******i****'k‘k*i******* ok ok ok ok ko k ok ok ok b R Fomow X

:PERIPHERAL'S LOCATION DEFINITIONS

.i‘k-nt‘lrw.k'ki'******i'it'k****k‘ki******k************i*i‘*k*\ki’xk=n- LR I

12

CMND 8279 EQU 0E401H
DATA 8279 EQU 0E40G0H

;COMMAND & CONTRE
;DATA REG. ADDRESS

-1(kﬁziii':\'*****‘kk****iik****ixt*ixx*ic’kk'kxktx*ii'k-k O I L T
I'4

&
JCOMMANDS FOR B2789;

T EEAAERLNAEEEEEREGEEEEEES

KEY DISP MODE QU
PGM_CLOCK EQU
F1EC RAM QU

DISE RAM READ ROU
DI5T RAM WRITE  RQU
CLERAR DTSP FOU

6&&&&&&&&&&&&&&&&&&&&6&&&&&&é}.&é}&&&&&&&&&&&Ezé}::e?'xfx!}}.&.'-,-il PR

G EEREENAGEEMEREAAEELGLHaAARTH YA

OGON

5 3 AR

s

0500

70yt

Pl

-

,‘&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&a&&&&&&&&&L\(x&h ol v

KEY TBLADR
KEY TBLCODE
KY RTRNADDR

DISP TBLADR

EQU Sy
EQU N
EQU LU H

EQU 5001

_f\f\/\/\/\/\/\/\I\J\/\f\f\f\f\f\l\/\/\l\/\/\/\l\/\/\/\f\/\/\/\/\/\f\/\/‘\/\/\/\/\/\/\f\/\f\/\/\/\ﬂf\n\:‘\/\/\f\/\/x‘\f\/\

r

CRG 00H
I.JMP START

ORG 1 B33



RETT

ORG 234

Rt

ORG 100H

.k'il’*'kiriLi*‘k'ir*kii'k*ﬁi'k'}i'ix‘.k'kins\'xxii't‘-,ix;\iiira'xx,\;;ax;-’=$
s

;etarting location of the progran

‘)clkkil\*i'!'lhiiiiik'ikkkkii'kl\'kk'l‘kiii'hAk"]:‘i‘i'x'k-‘\'li'xnrikii"x-.n-:
’

START :
LCALL  BLENK DISPLAY
MOV OP_0, ¥0FFH
MOV OP 1, #0FFH
MOV OPF 2, #OFFI
MOV OP 3, #0FFH
MOV oP_4, #OFFH
MOV OP 5, #0FFH
CALL INIT 8279
MOV R2, #06H
CPL P1.2

LOO: CALL KEY DISP
CPL P1.2
CJNE R2, $00H, LCO
MOV R2, KOGH
MOV oP 0, HOFFH

MOV OP 1, i0FFH
MOV OGP 2, BOEE
crL Pl

MOV SHERPEIH ot
MOV or 4, %0
MOV on G, i

Crl P17

JHP A

-Am‘aAik&h!‘i-nki:‘(#-k*i'k%-k-n:iklw-r-kliiiii:.\‘kk‘kxﬁnainin«<i:
;

KEY DISP:

-*i\"x****k*‘k***'kiﬁu\--xw-!c-A'kiw*txirﬂ'i wh k ok d kR kR Kk kAR R Ak owow ok oxowom - ¥
’

CPL P1.2
MOV DPTR, #CMNDA8279
MOVX A, 0DPTR
JNB ACC.4,RD_FIFO
CPL Pl. 2

RTRN:
RET

=3
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RD FIFO:

ANL
CPL
JZ
MOV
MOV
MOVX
MOV
CrPL
MOV X
MOV
LCALL
CALL
CALL
CrL

RIVT

KiY LOOK:

-'k*#k:\'i*i:*ti’*'k*it‘x*'k‘k*;‘t'i'l-kirkirkk-k-'
SURBROUTINE COMPARES THE FIFC DATA Wild
AND RETURN THE DATA IN XY RTRNADDR LOCATION. IE il

NOT AVAILABLE IN LOOK UP TABLE TH EN RETURNS JATHA G0

THIS
; TABLE
; VALUE

A, #07H

P1.2

RTRN

DPTR, #CMND_8279
A, #040H

@DPTR, A

DPTR, #DATA 5279
P1.2

B, @DPTR

TEMPO ADDK, A
KivY LOOK
DISP_LOCK

DISP ENTRY CODE

P12

vk kA ok Ak R Kk kX k¥ R kxo o

PTG
PR g

.i'ﬁ:*****'k***************i*********************i‘*:&-;:*k*xﬁl-x
’

DO_CMPR:

ALS:

CPL
MOV

MOV
MOVC
CJNE
CPL
MOV
MOVC
MOV
MOVX
MOV
CJINE
MOV
cpPL
JME
CJNE
MOV
Jm
CPL
CJNE
MOV
IMP
CJINE
MOV
CPL
JMP

pi.2
DPTR, ¥KEY TBLADR

A, #00H
A, BA+DPTR
A, TEMPO ADDR, NEXT_WCMPR
Pl.2
A, #0ZO0H
A, R+DPTR
DPTR, #KY RTRNAD oIk
ORI, A
TEMPO ADDR, AN
L2, #00l, Aul
GLURL ADDR, TEMEU ADLN
Pl.z
AL
W2, #0580, ALY
BLUEZ ADDRE, TEM-C ALRDH
AL
w04, LS
BLUE3 ALLR, TEMPO ADDR
ALO
L2, HO3H, ALY
BLUE 4_?11)1_)‘.{ ,TEMPO ADDR
L2
ALS
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AL4: CJINE R2, #02H,ALS

MOV BLUESQADDR,TEMPO_ADDR
JMP LG
ALS: CJINE R2,#01H,ALS
CPL P1.2
MOV BLUE6AADDR,TEMPO“ADDR
Al RET

NEX'T CMPR:

INC nETR -

MOV A, 00

CPL Pl

MOVC A, BA+FDPTR

CJINE A, BORFH, DO CMPR
MOV NDTR, #KY RTRNADDR
MOVX GULPTR, A

CPL pl.2

RET

-'k*********x**********i"k*'xi“k'k**i'**x*********t***k**a.*i-kxi ke A
r

DISP_LOOK:

-*****-k*******************‘k***‘k******‘k**********i-k*::*-irt-kii-zx‘i
4

. COMPARE THE DATA AVAILABLE TN TEMPO_ADDR WITH DISPLAY LCOX
P TABLE AND RETURNS THE CORRESPONDING SEGMENT DATA IX
; TEMPO_ADDR

;i"i“k*'li***************‘k**k****‘k**i‘k****i***‘&t*i** Kok Rk ok ox ok how ok WK

CPL pl.Z
MOV R3, #ZERQ_CODE SETART WITH COOH VOX
; COMPRRING
MOV DPTR, #DISE THBLADR LOOK UP TABLE STLAUINT

:ADDRESS
TO LOOK:

' MOV A, TEMPG ADDR
CINE A, #2005, NO BLANK
crL pl.z
MOV A, BIBLANK
MOV TEMIO ADDR, 5
RET

NG BLANK:
MOV A, TEMPO _ADDR
ANL R, #3FH

CPL |

CLR C

SUBB A, R3

JNZ NEXT LOOK -IF NOT EQUAL TO THEHN

; INCREMENT R3 AND CHECK
;FOR 0091
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RTIL:

MOV

MOVC

MOV
CPL
CJINE
MOV
RET

NEXT LOCK:

-'A'A'xi'**:iiii'ﬂ'k‘ir'hl%'llkk‘ﬁ'iliAxii‘i

I

INC
CPL
INC
CJINE

MOV
RET

DISP ENTRY_CODE:

A, #ZERO_CODE  ;OFFSET FOR DISP TBLADR
; LOCATION

A, GA+DPTR ;GET THE SEGMENT DATA FROM
; DISPLAY TABLE

TEMPO_ADDR, A
P1.2

R2, #005H, RT1

TMP 0, TEMPC ADDR

DFTR
P1.2
R

R3, FO27H, DO LOOK

TEMPO ADDR, #3LAN

17

oY

Ak koW Rk ok ox

JHEXT DISPLAY SIECMANT

SR = R34 0 UP U0 Lo
;I R3=0A1 THRN FER SO
JIBLANK IN TEMPG AL

x ok ok ok R omow ko ok ok kR G ok A A a0 B

;‘A*ki‘ilii**********'kir****‘i‘k***‘k"r***i‘ki'**\k*k*iti"ci"ﬁ*#iikxxkA-k:\,

;DISPLAY THE CORRESPONDING PRESSED KEY

Lk k ok kk kA A kwkkk Ak Ak kkhkx ok kK kR oA kkkkw Ak hk ok ok Rk ok kR Kk x ok ok ok okow ok okoxch bk owox
s

Kl:

KZ:

CPL
CJNE
MOV
JMP
CJINE
CPL
MOV
JMP
CJINE
MOV
CPL
JMP
CJNE
MOV
CPL
JMP
CJINE
MOV
CFL
JMP
CINE
MOV
CFPFL

P1.2
R2, #006H, K1

OP_(, TEMPO_ADDR

Ké
RZ, #005H, K2
P1.2

OP_1,TEMPO ADDR

K6
R2, #004H, K3

oP_2, TEMPO_ADDR

Pl.2
K6
RZ, #003H, K4

OP_3, TEMP0 ADLR

Pl1.%
Kb
R2,#002H, KD

GD 4, TEMPO ADDE

pL.z
Ko
RZ, #0CLH, Ko

or 5, TEMPE ADDR

D17

%]
wn



FG e LCALL CLIT SeGMnllT

DJINZ R, Loor
LML GERTAL COMM
CPL il

LOGP: RET

-*-;\-**'k‘k-k'x-k****i*****t*****‘i'i\ik**kihk*il*k**iiiiiiii*(iA‘\n: PR
’

QUT SEGMENT:

-*i‘****‘i‘i***‘k**************‘J‘t*******ti**‘k*ii**‘k k ok ok Fkk X F R T A WX E W E
’

; THIS SUBROUTINE DISPLAYS 5 DIGIT DATA AVAILABLE IN
DISPLAY BUFFER ADDRESS LOCATIONS TO 8279 & INITIALISE
; WRITE DISPLAY RAM ADDRESS OF 8279

w4

;************************‘k*******‘********‘A‘****'k‘ir*'k-k*k-x:ixi:‘:'«'-x'k

CPL p1.2

MOV DPTR, $#CMND_8279
MOV A, #090H
MOV @DPTR, A
MOV DPTR, FDATA 8279
CPL £1.2 :
MOV

MOV I
MOV ~

MOV ALDTR, T
MOV 0D ¥

CPL AN

MOVY EDPTHR, A
MOV A, 0P 3

MOV X @DPTR, &

MOV A0 5

MOV X FOPTR, 5
CPL p1Lu

MOV A, 0P 5
MOVX @DPTR, A
RET

-**********************i*******i’*'&'****‘k************-r*‘i'-x 2 k¥ ook oA
’

ORGC KEY TBLADR

.'i***i*-k***‘k*-k*****************‘k**********‘k*i’******-r-k*i:*'-0.x X x *
’

[}

DB 0C3H, OC2H, CCAH, 0DZH, OC1H, 0C9H,0D1H ;0,1.2,3,4.0,
DB OC4H,OCCH,OD4H,OCBI-E,ODBH,ODAH,ODBEI

:7,8,9,DF, ENTER, =1, 22
OFFH ; DLANK

~

b,
jusl

S50



A N N
.

-A**i'i*ii'.li-h-‘i'&-ki*k‘*«'nulrla

Oy WY _'l'I,iIJCODE

.iltix.\kk.ﬁlk'ﬁi'k'lr'ﬂi**}l\llii»\'i**ln
;

Vg
i

N

.irnk*‘xxmi'-kic**ir***x**ka&kw*w A A S

OGoH, 001, Guxd

QG7H, 008H,

ORG DISPE TBLADR

.'ki’****i-k****‘k********
!

DB
DB
DB
DB
DB
DB
DB
DE
DB
(=)
OB
13
U
DB
i

L
e
™y

s
Do

Db
13
Db
DB
DB
DB
DB
DB
DB
DB
DB
PB
DB
DB

0COH
OF9H
QA4H
0B0H
099K
092H
082H
OF8H
080H
090H
QCeH
088H
0CZH
OC1H
08B6H
08EH
083H
0geH
01211
OCEGH
oCTH
OBEAH
O
Qczn
0BCH
OAFH
09ZH
087H
OC1H
0A1H
0E2H
091H
OFFH
Q0F7H
QC7H
OEAH
OABH

4k Rk h ok xRk kR Ok

e T N T T TR TR PR
L R L B B R

-~

B L T T T
R O TR [N R, R RS B B e

e

[

~i

SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENY

ok R R

*ochoch &k oa

LRI R A WY

R R A R oAk Ak Kok ok Rk R AR R R om b

04N, OOBH, JGEH

I3

W

aode ok ok Ak ok ok ok om ok k koA ow o

P P

SRR
[T
A i e s

ok kK d R kK ok ok kR Kk k ok hh ok xod ks komow sk

CODE
CCODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODRE
CODE
CODE
CODE

SEGMENT CODE
SEGMENT CODE
SEGMENT 0D
SEGMENT CODE
SEGMENT CODE
SEGMiENT CODE
SEGMENT CODE

EPR CODE
BEROMIENT C0DE
MGMENT COLE
SEGMENT CODL
SEGMENT CODE

SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT

57

CCDE
CODE
CQODE
CCDE
CODE
CODE
CCDE
CODE
CODE
CODE
CODE

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FCR
FOR
FOR
FOR
FOR
FOR
r'OR
FOR
FOR
FOR
FCR
FOR
wOR
FOR
POR
—

[SREAN

FOR
FOCR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FCR
FOR
FOR

0';00
*17;01
20 ;02
T3';03
Y41 ;04
'5%;05
61 ;06
707
rgr; 08
rart;09
TCU; A
'AY;OB

T~ oLy
[ B VW

LAVARERNE
TR OE

P

'Y'1F
v 20
o2l
YL 22
M ;23
TN'; 24

FOR SPACE
FOR HYPHEN



DB OCZH ;7 SEGMENT CODE EFOR TG'S25
BB OC1H ;7 SEGMENT CODE FOR W26

-*'k‘k*‘*‘k"l'ﬁ'i‘ﬁ'k“.’*i‘i’****‘t)'f'i(Ki‘k*‘k’)‘i'}\i‘i*‘i ok ok Rk dohok ok ko Rk ko ox A A x4
’

SERIAL COMM:

-ﬂ'ikikk-hk‘i*ﬁ‘k*‘kit'ﬁ'i\‘)\**i'ii*it“k‘l:kAA'Ai:lkiiink‘kkiixA.Ai'r\k'a'k_ii |||||
I

MOV Sb, #60H
MOV pSw, #00H
CPL PL.2
MOY IMOD, #0208
MOV SCON, #O50H
MOV PCON, 0801
CPL PlLY
MOV TLY, BOWIH
MOV TH1, #0F3H
CPL P1.2
CLR TI
CLR RI
SETB TR1
SETB EA
CPL Pl.2
MOV A, BLUE1l ADDR
ADD n, #030H
MOV SBUF, A

L1l:
CPL Pl.2
JNB TI, L1
CLR TI
CPL P1.2-
MOV A, BLUEZ ADDR
ADD A, #0Z20H
MOV SPRUF, I

e
TP RN
JNT i,
UL 7
oL R
MOV A, BLURD AR
ALD AL, HOOUH
MOV Spul, A

L3
CPL
JNE
CLR
CPL
MOV A,BLUE4 ADDR
ADD A, #030H
MOV SBUF, A

58



L4:

CPL P1.2

JNB TT, 5.4

CLR TI

CPL P1.2

MOV A, BLUES ADDR
ADD A, #0304

MOV SBUF, A

L5:
CPL

JNB
CLR
CPILL
MOV AL
ADD
MOV SBUE, A

L6 CPL SR
JHE 1T, e
CLR

Lo CrlL vl
JNB RT, LY
MOV R, GBUE
CLR a1l
CPL Pl.2
CJNE A, #031H,L10
CALL DISP_PASS
RET

Lio
CPL pl.2
CJNE A, #032H,L11
CALL DISP EAIL

L11: RET

DISP PASS:

T ocpL P1.2

MOV PBUFL TADR, #O8CH
MOV DBUEZ IADR, 086
MOV DBUF3 IADR, 0921
MOV DBUF4 _TADR, §092H
MOV DRUFS TADR, TMF_ D
CPL Pl.u
MOV BLUED AL
LCALL  SEOMENT DIsP
Ri'T
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DISP FAIL:

CPL P1.2

MOV DBUF1_IADR, $0BEH
MOV DBUF2_IADR, #088H
MOV DBUF3_IADR, #0F9H
MOV DBUF4_IADR, #0C7H
CPL P1.2

MOV DBUF5_IADR, TMP_O0
MOV BLUEO_ADDR, #0C6H
LCALL  SEGMENT_DISP

RET

SEGMENT DISP:

CPL Pl.2

MOV DPTR, §CMND_8279
MOV B, #0904

MOVX @DPTR, ;s

CPL

MOV e
MOV

MOVX SDPUR, A

MOV A, DBUFS IADE
MOVX CDPTR, A

CPL Pl.:2

MOV A, DBUFL TADR
MOVX @DPTR, A

MOV A, DBUF2_IADK
MOVX EDPTR, A

CPL P1.2

MOV A,DBUF3_IADR
MOVX @DPTR, A

MOV A, DBUF4_IADR
MOVX @DPTR, A

CPL Pl.2

RET

;******‘k*i*******************************************t*x-A-x-xv'z'wk

INIT 8279:

;'i-k****************************************************i11(7‘:1*

:This is to initialise the 8279 for Schar, right entry,encodad
;key board mode

A A kA AR A K F ok khk kk R kA A Kk R Rk kR KA KA X Xk kAR AR R KA KR AR A AL R e
;

MOV LPTR, #CMND 8279

MOV A, #0004 JRORD - DISPE MODRE

MOV AOPTR, A

CPL P11l

MOV N, ¥ 3RE ; PRGM CLOCH

MCVX BOPTR, A

MOV b, 50K JIED RAM
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MOVX BDPTR, A

CPL P1.2

MOV A, #70H

MOVX GDPTR,A

CPL Pl1.2

MOV A, #90E

MOV @DPTR, A

CPL P1.2

MOV A, #ODFH

MOVX @DPTR, A

MOV R7, #0FFH
DD

CPrL P1.2

DJINZ R7, DDD

MOV R7, H0G:

MOV DOTR, FDATA BT

MOV A, HOTH
no CUT:

MOV ADDTR, A

DINZ R?, DG CUl

RET

.)(xs\ai.k,LA'rk!i‘kki“ﬂ:***h'ﬁiixik-A'Akiiix‘l-x-ﬁx'-

’

P PUYDOS

;READ DISPLAY RAM ADDRESS

JWRITE DISPLAY RAM ADDRESS

; CLEAR MODBE

how ok om A Ak Ak ok ko ok x 3 s

--ki**i****************iixt*k***i*-k***Axi***i'ﬁ*ktii'*in*-xxJi;-v.i
’

BLANK DISPLAY:

-***'k**********************‘k*******‘k********-i:*****f:**‘x*'x*:‘-rv.-A
’

;THIS ROUTINE FOR BLANK ALL DIGITS

.*'i'*****i*i********************i*****‘k*********i**v‘c**xi w ok ok
4

MOV DPTR, #CMND 8279
MOV A, #0904

MOVX @DPTR, A

MOV DPTR, #DATA 8279
MOV L, #0FFH

MOV RDPTR, I

MOVX BDPTR, &

MOV EDPIR, A

MOV EDPTR, I

MOVE @DPTR, A

MOVX BDDTR, A

RET

-‘ﬁA'A'i'i'kit'i’*ii»\‘li‘#*i’iAA'A‘A"kkkinii-\L.la'\'.i'ni
4

N

61

Kok ok AR

Wk

kR ok ok ok ok R OEow



CHAPTER -

CONCLUSION

In this project a microcontroller based Analog signal tester, to
test a PCB of the Yarn Quality Monitor has been designed and fabricated.
This Analog Signal Tester is employed in the industry for regular use. The
tester is very fast and accurate in its performance. This method has
considerably decreased the time span required for the entire testing

sequence in to few minutes and there by conserves the precious of time.

The visual display reduces the fatigue of the worxer and makes

his work easy.

FURTHER DEVELOPMENT :

o« As this project tests the entire channel at a time, this can be
improved to test each and every component individually.
« A testing method which interfaces the PCB to be tested to the

personal computer can be developed.
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PROG RAMMABLE KEYBOARD/DIS

Sirmuitaneous Keyboard Display
Operations S

Scannag Ksyboérd“fﬂods
Scanned Sensor Mode
Sirobed input Entry Mode

a 8-Character Keyboard FIFO

z 2-Key Lockoul or N-Key Rollover with

Contact Debounce
a Dual & or 16-Numerlcai Display

The Intel” 827%is a genaeral purp
Inlel®™ Microprocessors. The key
keyboard portion will also Interface to an array o
ferrite variety. Key depressions can be 2-key lockout
an B-character FIFQ: It more \han 8 characlers areen
lina to the CPU. .

The display portien
technologies, Both
has 16x8 display RAM w
right entry, caiculator and lett ent
can be done wilh au!o—rlncro.ment 4]

board portion can
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HARDWARE

DESCRIPTION

The 827915 packaged in g 40 pin OIP. The fallowing is
g funclional description of each pin. i

TYable 1. Fin Descriptions

322

Pin . i Pia ‘
Symbol Na Name snd Function Symbol No. Name snd Functhon ‘
D8, D8, 8 | Bidirectionsl data bus: All data SHIFT 1 [ 8hlH: The shift input slatys is E
and commands betwewn the CPU stored along with the key position
and the 8279 are transmitted on on key ciosure in the Scanned Key-
‘these linas. board modes. Il has an active in-
CLK 1 | Clock; Clock trom system used to ternal pullup 1o keep it high untif a
generate internal iming. ' switch closure pulls it low.
RESET 1 | Reset: Ahighsignalonhispinre- CNTLSTB 1 | Controi/Strobad Input Mode: For
sets the B279. After being reset tha keyboard modes this line is used
8275 is placed in the lollowing :al. :";:':f :;:“;;:i:“f;: :_'*“’
moda: satu clo . ine
118 i chacacie cste e e PG
—lefl entry. ' ! ’
2) Encoded scan keyboard—2 Strobed input moda.
key lockout, . " L
Along withy this the program clock g:(’:;gpgﬁf;)l:;;i‘:? ::‘:’:{:I
prescaior i3 set 10 1. ) a swilch closire pulls i low !
CcS 1 | Chip Select: A low on this pia on- ; - ; - —m !
ables the interface lunctions 1o | QUT A-OUT Ay | 4 [Outpute: Thase Tro poris are Bhe
| receive of lransmil. . I CUT B2,-CUT B, 4 |oulputs !'c_r the 1€ W 4 wonpnay 14
1 = i frash rogisteis. from
Ao .1 | Bufter Addreas; A high on this ! ! ! those ouipuls is rol e
‘ ling indicates the signals in or ou! | i the scan fines (3L~ {7 muiie
I are inlorpreted as a command or | [ plexed Jigh Gispiavs Tha fwo 4
1 status. A low indicatus that they ‘ Bit ports may by ianked indu-
. o are data, \ ‘ pondently. These two 56713 midy
1D, Wit ! 2 linput/Quiput Resd snd Write: : i 5!30 be considured o5 cnw 8L
! Thuse signals enable (he data l_'“ . i i port . - S
i butlers 10 oithar send dala o the | By l 1 | Blank Cleplay: © oow . s
: axtusnal bus or recdive it lrom the i E Csed 1o blank Ta Iy
P ”;3777 oxtornai bus i t Pigit switening oot
(1219 i1 |Interrupt Regqueet: In a key- o ; Binnhing comeie
i Loard moda, the inlaacpt hno is
E high when ithers is dats 1a the
| FIFQ!Gensor RAM, The interrupl
i ling goes low with vach FIFQS
: Sensor AAM read and raeturns
‘ highuf there is still information in |
; the AAM. In 8 sensor moda, the | FUNCTIONAL DESCRIPTIOR
interrupt line goes high wheneves
@ change in a sensor is dolecled.
Vs, Yee 2 [ Ground and powes supply plns. Since datainpul and display are an integral part of many
SLo-5L, 4 | Scan Llnes: Scan lines which are microprocessor designs, the system cesigner needs an
usod 10 scan the key switch or interface that can conlrpi these funciions withaut placing
sensor matrix and theidisplay a large load on the CPU. The 8273 provides this function
digits. These lines can be either {or 8-bit microprocessb_rs.
g?i‘;ded (1 of 16) or decoded {1 The 8279 has two sections: keyboard and display. The
— keyboard seclion can interface to regular typewniter style
Rle-Rly 8 R-_turn Une: Return line inputs . xeyboards or random loggle of thumb swilches, The
“.m"'—'h are c:nmd:d to 1ha scan _dispiay seclion drives alphanumeric displays or a bank of
::iir:f;rgwy?:\m Eivo;i::::.; indicator lights. Thus lh_e CPU is' relieved [rom scanning
pullups to keep them high untit & the keyboard or relreshing the display.
switch closure pulls one [ow. They The 8279 ix designed o diractly cornecl o ihe
also serve a3 an &-bit input in the MICIOProcessor bus. The CPU can program all operating
| Strobed Input made. modes for the 8279. Thess modes inciude:



intel

. 8279/8279-5

\
Input Modes ‘
Scanned Keyboard — with ancoded @ x 8 koy
keyboard) or decoded (4 x 8 key kayboard) scan lines.
A key depression generales a 8-blt encoding of key
position. Posltion and shift and controt status are
stored in the FIFC. Keys are automatically debounced
with 2-key lockout or N-key rotlover.
Scanned Sensor Melrix — with encoded (8 x B matrix
switches) or decoded (4x B matrix switches} scanlines.
Ke . status (open or closed} stored in RAM addressable
by CPU. ! :
Strobed Input — Data on return lines during control
line strobe is translerred to FIFO.

-

Qutput Modes
+ B or 18 charscter muitiplexed displays that can be or-
ganized as dual 4-bit or single B8-bll (Bg = Do, Ag= o7

¢ Right entry or fell eniry display formals.

Other features of the 8279 include:
+ Mode programming from the cPu.
» Clock Prescaler
o [nterrupl output tu signat CPU when there s keyboard
or sensor data availatle.

An 8 byle FIFO to siare koyboard information.

16 byte internal Display AAM lor display refresh. This
fiaM can also ne read by the CPU.

PRINCIPLES OF OPERATION

The followlng Is a description of the major elements of the
8279 Programmable Keyboard/Display interfece davice.
Refer to the block diagram in Figure 3.

VO Contro! and Dats Buffers

The I/0 control section uses the CS, As, D and WR lines
to controt data flow to and from the various internal
registars and butlers. Ar Jata flow to and from the B27S s
enabled by (8. The character of the information, giver. or
desfred by the CPU, s Identified by Ag. A logic one
mesans the information is a commang or status. A LO5IC
raro means the information is ¢ata. anandWhcele
‘e direclion of data flow through the Saia
Data Bullers are bi-cireclional buifers

iaternal bus 1o the cxiernal bus. Wren

that

HAL]

sefected (55 = 1), the devices are inop ninh
scate. The drivers input during e lSonce
e Ch :

no Zonils

Control snd Timing Reglstera and T

Treseregisterssiorethe koyboard and ¢ s oy meses Bl
sther operating conditions programmes by 102 CPRu The
modes are programmed by presensng ]
command on the data lines with Ap = 1 an j than gend

a1 WR. The command is latched on the s

[abaei
3

¢Lx RESET oas-1 RD WA £y an I :
' . ; i i
-~ ( . |
£ - \
‘ ‘ ' | !
; 1
1
] t * l t
DATA FIFOILINIOR ]‘
BUFFLAT 173 CONTACE o————-i ram 1
$TATUS i H
B |
MTEANAL - DATA BUT (D f’
J ‘ |
= = . . ; 1]
DigPLAY . CONTROL ANO LI i ¢
ADDRESS e TIMING FIFO/IENION KEYBOARD L
REGISTERS T otLAY REGISTERS KA ::tso;auc: ;
: A ¢
Rau contACL H
[ z i
_.....__7<4 i
INEE
. TIMING .
ANO |
CONTAOL ! -
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|
! i
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Figure 3. Interns! Siack Diegram
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The command is then decoded and ihe apbropri'me
dunclion is sel. The timung control contains the basic
liming counter chain, The firsl counteris @ + N.prescaler
tha: can ba programmed to yield an internal frequency
ol 100 kHz which gives 2 5.1 ms keyboard scan time and
a 10.3 ms debounce Ume. Tha other counlers dlvide
down the basic internal frequency 1o provide the propor
key scan, row soan, keyboare matrix scan, and digplay
scan tines. o

Scan Counter

The scan countar has two modes In the encoded mode,
the counter provides a binary count that must be
externally decoded to provide the scan lines for the
keyboard and display, In the decoded mode, the scan
counler decodes the least significant 2 bits and provides 2
decoded 1 of 4 scan. Note than when the keyboard is in
docoded scan, 50 is tha display. Thig means that only the
lirst 4 charactess ir 'r]qlpispiay RAM are displayed.

in the encoded mode, the scan lines are active high
cutputs. In the decoded mode, the scan lines are active
low outpuls.

Raturn Bufters and Ksyboard Dobounco
and Control
The 8 return tines are bulfered and latched by lhe Return
Bullers. In the keyboard mode, these lines are scanned,
looking for xey closures in that row. |l the debounce
- circuil detects a closed swilch, it wails ebout 10 msec 10
check if the switch remains ciosed. If it does, the address
ol the switch in the matrix plus the siatus of SHIFT and
CONTROL are transferred Lo the FIFQ. In the scanned
Sensor Malrix modes. the contents of the return lines is
directly transferrod 1o (he corresponding row of the
Sonsor RAM (FIFO) each key scan lime. |n Strobad Inputl
mode, the contents of the return lines are transte-red 1o
the FIFC on the rising edge of the CNTL/STB Uir & pulss.

FIFOISensor RAM and Status

This block is a duat function 8 x 8 RAM.In Keyboard or
Strobed Inpul modes, il is a FIFQ. Each new entry is
wrillen inlo successive RAM positions and each is lhen
read in orcer of entry. FIFO status keeps track ol the’
aumber ¢l characiers in the FIFO and whether it is full or
empty. Too many reads orwriles will be recognized as an
error, The status can be read by an D with €8 low and
Ag high. The siatus-logic also provides an IRC signal
whon the FIFO is not emply. In Scanned Sensor Malnx
mode, the memory is a Sensor RAM. Each row of the
Sensor AAM is [oaded with the status of the correspond-
ing row of sensorin the sensor malrix. [n this mode, tRQis
high it a change in a sensor is dolected,

Display Address Reglstars and Dlsplay RAM

The Dispiey Adcress Registers hotd the address of the
word currently being wrilten or read by the CPU and the
Iwo 4-bit nitbiss being displayed. The rgad/wrile
sddresses are programmed by CPU command. They aiso
can ba set {o aulo increment afler each read or write. The

Display HAM can be direclly redd by.ihe CPU sfter the

correct inade and aadress is sel, The addresses Iorthe A
and B nibbles are -utomatically updated by tha E279 to
malch dala eniry by the.CPU. Tha A and B nibbles can ba
entared indepondently or as one word, according to the
mode that is sel by the CPU Data entry to the dispiay can
be set to either left or right enlry See Inter!ac,e
Considerations for details.
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8279 commands

The following commands program the &7
mouaes. The commancs aie sent on the Dal
low and A7 highandareicadye to ma 827
edge of Wil

Reybesrdillsplay Moda Ss!
MS3 LSE
cose:  |olojojololxin]xi

whaere DD is the Display Mode and KKK is the Keyboard
Mode i

o

0 0 8 8-bit charactaer display — L2ft eniy

0 1 16 5-bit character display — et eriiry”

1 0 8 &-bit character display — Rightentiy

1 16 3-bit characler gisplay — Right eniry

For description of right and lefl entry, ‘see interface
Considerations. Note that when decoded scan is sel in

keyboard mode, the display is reduced !¢ 4 characters
indepandent ol display mode $ol.

ﬁ_l.(_

0 0 0 Encoded Scan Keyboard — 2 Key Logkout”
0 C VDecoded'Scan Keyboard — 2-Key Lockout
0 1 0 Encoded Scan Keyboard — N-Key Roilover
0 1 1 Decoded Séan Keyboard — N-Key Roliover
1 0 0 Encoded Scan Sénsor Ma.rix

1 G 1 Decoded Scan Sensor Mairix’

1 1 0 Sirobed Inpul. Encoded Display Scan

1 1 1 Strobed Input, Decoded Duspiay Soan

Program Clock

Cose: |[0]oir|piplP]r]P]

All timing and multiplexing signals {or L 3270 arg
gonerated by an internal prescaier. Thais prescaier
divides the exiernal clock (pin 3) Ly a progre
integor. Bits PPPPP determing the vaiue ci l [

_which rangas from 2 (¢ 31. Choosing a Givissr inel yieids

100 KMz will give the specilied scan and :J_A.m:e
Umes. For instance, il Pin 2 of the 8275 is buing siocked
by a 2 MHz signal, PPPPP should be set .
civide the clock by 20 Lo yield ithe preper 1o
iag fruguency.

Rsad FIFC/Sensor RAM

s [ofrfol alx]afs

The CPU 533 up tha 8279 for a read ol e SiFC/Sensor

RAM by first writing this commanc. in (g Soén Koy-

H o ——

i N : .
#u ) PN T R

Dalawil alier résel,
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board Mosls, the Auto-Increment f1ag (Al) and the RAM
“—aadress blts {AAA) are lrretevant. The 8279 wlll automati-
cally drive the data bus for sach subsequent read (Ap=0)
in tha same sequence in which.the data first entered the
FIFO. All subsequent reads will be from the FIFQ untif
another command I3 issued.’ s o

In tﬁe Sensor Matrix Mode, the RAM address bits AAA
selact one of the 8 rows of the Sensor RAM. If the Al tiag-

is set (Al = 1), each successive read will be from the sub-
sequent row of the sensor RAM. - Co

Read Display RAM | .

cose: [ol3]1]a[alalala]

The CPU sets up the 8279 for a read of Lthe Dlsplay AAM
by first writing this command. The address blts AAAA
salec! cne of the 16 rows of the Display RAM. If the Al
ilag ls set {Al= 1], this row address wlll be incremented
afler each following read or write to the Display RAM.
Since the sama counter Is used for both reading and
writing, this command sets the nexi read or wrile
address and the sensa ol the Auto-Increment mode for
both operations. :

Write Disnlay RAM

Code: {1]0l0]ailA]A[A A]

RAN

Tre CPU sets up the 8279 for a write o the Display
by first writing this command. Alter writing the com-
mand with Ag = 1, all subsequent writes with Ag=0 will
be to the Display RAM. The addressing and Aulo-
increment functions are identical to those for the Read
Display RAM. However, this command does not affect
the source of subsequant Data Reads; the CPU will read
from whichever, RAM (Olaplay or FIFC/Senaor) which
was last speclfied. If, Indoed, the Display RAM was last
specitied, the Write Display RAM wlll, navertheless,
change the next Aead location.

Display Write inhibitVBlanking

A B A B
Code: l1|0|1]x[twllwlsL‘M

The IW Bits can be used to mask nibble A and nibbis 8
in applications requlring separate 40t display ports. By
setting the IW flag (W = 1} for one of the ports, the port
becomes marked so that entries to the Display RAM
trom the CPU do not affect that port, Thus, if each nibbie
is input to 2 BCD decoder, the CPU may write a digit to
the Display RAM without affecting the other digit belng
displayed. it is imponant to nota that bit By corresponds
10 bit Dg on the CPU bus, and that bit A4 corresponds to

bit Oy,

If the usar wishes to blank the display, the Bi Hags are
available for each nibbie. The last Clear command issued

Ciaar

Code: |1 [1]0](;0[00}00] Cr | Ca |

The Cp bits are available in this command (¢ clear all
rows o! the Display RAM to a selectable blarking code
as follows:

Cop Co Co
ORI § Al Zeros [X = Den't Care)
10 AR = Hex 20 (0010 00CT!

! All Ones

— Enable clear display when = 1 [or by Ca
During the time the Display RAM is baing cle
it may no! ba written to. The most 5ig
FIFD status word is st during this tine.
Dlay 1AM Decomes avanasie acir,

coad
FoGaLs.,

1

e Cp it 1s assorted 4Sp = 11 the TIFS
ciesred ond the intersupt owipul b s

Sengor BAM pointer is sel to row o

C4, the Clear All Dit, nas ihe comu aed ¢
Cpoituses the Cp clearing code on the §
also cloars FIFO status, Furthermaore, it mesyr 2o

the interaal timing ¢hain.

_ End interrupVError Modas Se!

datarmines tha code to-be used as a “blank.” This codg .

defaults to all zeros after a reset. Note that both BL
flags must be sot 1o blank a cisplay lormatied with @
slngle &b port.

——

mlliE'X\XiX:x! X - Gont oo

Cooe

For the seasor matrix modes this command izwers g
IRQ line and enables further writing intc RAM. i The IRG
line would have been raised upcn the deleciion 2t 3
changa in 8 sensor value. This would have also nmtited
further writing into the RAM untit reset).

For the N-key rollover mode — tf1he E bilis prage
1o 1 the chip will operate inthe spec:al Error
further details see Interface Constderations wo

Status Word

The status word contans the FIFO stzius. error. and
display unavailable signals. This wordisread by Ine Cru
when As is high and CS and RD ars low. See Irtertace
Considarations for more detail on status woro

Dats Read

Data is read when Ag. CS and A are all iow. *
of the data is speciliec by the Read FIFO of Seal
commands. Thetraiing ecge of RD wil.cavse
of 'he RAM being read to be incremen
lncrement flag is sel FIFQ reads aiways o Zro ot
error occurs) independent

Y

AL

Data VWrile
Oata that is writlen with Ag. C35 and
writler 1o the Disniay BAM. The addressi
latest Read Dispiay or Write DIs]

Wi o
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IN ERFACE: CONSIDERATIONS

Scanned Keyboard Mode, 2-Key Lockout

There are three possibie combinations of condilions
thal ¢an occur during debounce szanning. When a key 1s
depressed, the debounce fogic is sel. Qlher depressed

keys are looked for during the next iwo scans. I none

are encountered, it is a single key depression and the
key position is entered into the FIFC along with the
status of CNTL and SHIFT lines. il the FIFQ was emplty,
IRQ) will be sel 1o signal the CPU that there is an entry in
the FIFO. If the FIFO was full, tha key will not be entered
and the error flag will be sel. If another closed switch is
pncountered, no enlry {0 the FIFQ can occur. (f all other
keys are released before this one, then it will be entered
to 1he FIFO. If Lnis key is released before any other, it
will be entirely ignored. A key is entered 1o the FIFO
only once per gepression, no matler how many keys
were pressed along with it or in what order thay were

released. If two keys are depressed within the debcunce

cycle
be recognized until one key remains capiessed alone.
The tast key will be treated as a single key depression.

Scannod Keyboard Mode, N-Key Rollaver

Roiigeer each t5

N-key
deprendentty from Gl oihers
-

key gepression troatil
wWhen 3 key @5 Gepressed

keyboard scans and then

sl
VA

1M debounce crcul waits J
crecks 1¢ see il tho key s ghill down Tatas the <y o8
cateren cnty Lhe FIFQ Any nuimbes of kuys can L
casod oz aroiher can be recogaized and enerned
the FIFC 1 wmulianeous (ﬁux:ussmn LoLJIs, b
Fa Ao red sodang entered accorgig 1D the Orgy

ne aeyboand stan lound them,

Scannsd Kaybcard — Spacial Error Modss

rgde the wser ¢an pxo.jr.‘mw 2 5pedin

For MNokpy roliover
Eeror Klode

sreor mode. Trisis done Dy the "Eng Interruptil
Ser commang  The debounce cycle and key-vahdidy
check are as in normal N-key moge 1P duning 2 single
depbounce cycle. Iwo keys are found depressed. 1h|s s
considered & s-mullaneous muiliple depression, and sels
an error ftzg. Thus Bag will prevent any further wnnnginio
the FIFO andwill selinterrupl (i notyel sel) Tneeror Hag
could be read in tis mode by reading Lhe FIFO STATUS
wold (See "FIFQ STATUS™ for further details.}] The error
flag 1s resel by sending the normal CLEAR command with
Cr -
Sensor Malrix Mode
in Sensor Matnx mode, the debounce legic is (nhitited

. it is a simullaneous depression. Nelther key will’

The status 0! the sensor swilch s wnputied directly to the .

Sensor RAM. In this way the Sensor RAM keeps anumage
of the siate of the swilches :n Lhe sgnsor matnx. Although
debouncing 1s Aot provided, this mode has the advantage
that the CPU knows how long [he sensor was ¢iosed anc
when 1t was released A keyboard mode canenly ingdicate
a validated ciosure To make the softwarg easier the
designer should functionaily group the Sensors by row
simce this s the formal in which ine CPU will read tnem
The G ding goes tugh ol any sensor vaiug change is
telocled at the end of a sensor matrixacan. The IRQline s
by the first dala resd operation it the ALTO-

il

clegrec

imerement 1ag s sel te Iero, or by the @nd errupd

cornmand if the Ayta-Increment Nag is set te Cie
.Nole: Multiple changes |n the matnix Agdressed by (SLo-3
=) may cause mulliple lnterrupts ISLo=Cnthe Decoded
Modal, Reset may cause the 827910 see multiple changes.
Data Format N

In the Scannad Keyboard mode, the character enlered
into the FLFQ corresponds to the position of the swilch
in the keyboard plus the status of the CNTL and SHIFT
lines {non-inverted). CNTL is the MSB cf the character
and SHIFT is the next most signitican! bit, The next
three bits are from the scan counier and indicate the
row the key was found in. The fas] threg bils are rom the
‘column counter and indicate to which return iine the key
was connecled.

M38 LsE
T T T T !
[CNTLiSH:FT SCAN © RETUAN :
: | . . ! .
SCANNED KEYBOARD DATA i CRMAT
o Sensor Mainx molE, e gola o 5
critered Cirechy n 1he row of the Sen: e
correspends 0 the Tow N dhe mainx Doty suanned
Therelore, 0ach switch pastion maps dires: ¢ lw 3 Senssr
Aat posiion The SHIFT anc CNTL IMpuUts oy o redin
vns mode Note lhat swolches are rot netest BT

Purng thal can be connected 1o the reiur.

miade A’T, laiC that Can be ggered )

wlurn!

TR VI RTTIN e
] "

el ed o ..uarc!.,m

i L iU

NSE

[7"»71“%!“4 "'LJHL;}RL;IRL- e

In Strobed input mode, the datais alsc enlered loine FIFC
from the retlurn hngs. The dala is enlered by the nsing
edge of a CNTL/STE line pulse. Data can cone from
anolher encoded keyboard or simple switch matrix The
relurn ines can alsg be used asageneral purrose 5:r0bed
input

LSe

o [ o [ o

MSE

[ ALy ! Rlg | Ris ! Rlqg

Dlsplay

Lelt Entry

Ledt Entry mode is the simplest display formanintnat each
display position directly corresponds 1o & byle (or nubble}
In the Display RAM Address 0inthe RAMs Lhe left-most
gisplay characier and address 15 (or adcress 7 an §
character display} is rhe nght most Gisplay characler.
Entering characlers trom posiiion 7ero causos the Sisplay
Lo Ll from [he teit The 17th (9ih) characteris entersd back
in the left mos: pesiien and ldling BRaN procee! Iz from

Lhere,

P
o



(U] 14 15 -+— Display
Tst entry
R Address
o1 -
[ |
16th entry 2-
ot )
17th entey 2:
c
18th entry 18‘

LEFT ENTRY MODE
[AUTO INCREMENT)

Right Eniry

fiight entry s Ihe method used by mast eectronic
calculators The first entry is placed n the right most
tispiay character The nextenlry s also plocedintha iy
mosl characier after the display 5 shillea ielt oo
cnaracter. Tha left most characler s shifteg cfl (he enu

and s lost

12 4 15 Q- Display
lstentry | Ty | RAM
- - - - Aot
19 0 1

Ind antry

g1

g enuy 1

=
EM

121415

14 15 0
15116 |17

17th entry

¥
18th entry

23
R )
0o v _
16th entry E@ .
12
(]
2 3

15 0 1
e[ Tre)

RIGHT ENTRY MODE
{AUTO INCREMENT!

Note that now the display position and regisier address do
not correspond. Consequently, entering 3 characierto an
arbitrary position i the Aulo Increment mode may have
unexpected results, Entry starting al Display RAM acdress
0 with sequential entry is recommended

Autg Increment

In the Lelt Enlry mode, Aulo Ingrementing causes Iy
address where the CPU will next write 10 be ingrementec
by one and the characlér appears in the nex! location
Wilh non-Auto Incremén:ing the eniry 15 both lo thesame
AAM address and display positidon. Entry 1o an arbitrary
address in the Auto Increment mode has o undesizadie
sice effocts and the result is prediciabile

§279/8279-5

0 1 2 1 4 5 6 7~ Dupizy

e GCITITITTI 2
0 ! 2 3 4 % 68 7
2nd entry W?] I [ l I J_.

1 4 5 6 7

Command rllzl ![ E 1

10030101 .

Enter next at Locaticn 5 Auta Increment

27 2 3 4 56 7
EEERED
612 3 4 5 6 7

oy eatey 1|2 a3l 4,

Jd entry

b

LEFT ENTRY MODE
(AUTE INCHEMENT!

n tie Fuobt Eolry mode, Autd B

Sguirens SequenoR s fatie

Carmand !
1010101
Eoter next at Locst on § Autn erement

34 5 6 7 0 1 2
- —
Fd eatry I bal ] ']z P

S ST
a ¢ 7 u 1 7.
4

5 ‘
3T a2 ]
IS S .

S N —

Atk entey

RIGHT ENTRY MIDE
[AUTO INCREMENT!

Starting atan arourary \ocation operales as 57 0wWn0 Delow:

~

01?3456]47M
I
|

Ccmmar‘d “.“ 1 j - ‘:i o
i Fukiress

1001013

Enter rext 31 Loca ion 5 Auts HY = tatatald

SHT ENTRY oKk
(ALY INCHEMENT!

ey
el
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In @ Sensor Malrix mode, a bit Is set in the FIFO slatus
word 10 indicate that atleas! ona 3enzor ooosure ind
lion is contained in the Sensor 3AM.

in Special Error Mode the SVE tit is showing

Eniry sppears (0 be [rom the initial entry point,

8/1¢ Charectyr Displey Formals
I the dispiay mode is set lo an 8 character disglay, the on the error

duly-cycig is double what it weuld be for 2 18 characler {lag and seoves as &0 indication (o whaher ¢ simulizne
display {e.g., 5.1 ms scantime for 8 characters vs, 10.3 ms cus Mmuitiple closure arrcs has Goeurmraed,
tor 15 characters with 100 kHz internal frequency).
SR STATUS WP
G, FIFO §izws . O R
FIF 1atus is used in the Ke; rd an r fapul T
0 s! 5 s e Keyboard dSl_obec 1,’:n_u {o\&E{OJUJFINI Trel
modes to incicate the number of characters in the FIFD - I
and to indicate whether an error has occurred. There are T 4 ? B
two Iypes o errors possible: overrun and undesrun. ‘ P e
e Coror-Undean
Ovorrun occurs when the entry of ancther characterinlo e N ErrorO
full FIFG is atlempted. Undeerun occurs when the CPU ‘ o s Funi t
lries 1o read an empty FIFQO. i o Clasure/buner Py 1
; Multiple Cloaure:
The FIFO status word also has a bit 1o ingicate that the T Ouplay univalasie
Display RAM was unavailable because a Clear Display or
Ciear All command had nol complated its cleaning
cperation.
i

KEYBOAAD
2
Faillal MATHIX

I |

i ; : v/ [ CTRNTVRN S
i i ——

i

!

|

¥y HnS

T BT Chit
T H
»RIT DATA EUT :
MICRO.  DATA T °
FAOGCESION  SUS A
©ORTETEM _
A2 W :
R J H
co-ﬂnou{ ul Kow h H
";” ALzt i
!
woucss{ ” [£3 t
[ H ay
cLX
c L
! CLOCK ¢ Bep Mooy to BUANK
I CIEP LAY

- ACORESSES |

. DLCO0ED] .

QISFLAY i

CHRARACTERS i

oaTa :

. oI LAY ;

. 1

Do ol drive INe xeyboard decoder wilh the M358 of the scan lines.

Figure 4. Sysiem Block Diagram
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. JMCS85
6-5iT CONTROL-ORIENTED MICROCOMPUTES -

8031/8051

R
MCSo-51
1
1

8031AH/B051AH

© 8032AH/B052AH

. B751H/8751H-12
= High Performance HMOS Process » Boolean Processor
» Internal Timers/Event Counters = Bit-Addressable RAM
s 2-Level Interrupt Priority Structure s Programmable Full Duplex Serial Channe!
» 32 VO Lines (Four 8-Bit Ports) s 111 Instructions (64 Single-Cycie}
# 64K Program Memory Space = 64K Data Memory Space

= Security Feature Protects EPROM Parts Agalnst Software Piracy

The MCS*-51 producls are optimized for control applications. Byte-processing and numaerical operaticns on
small data stnuctures are facilitated by a variety of fast addressing modes for accessing the internal RAM. The
instruction set provides a convenient menu of 8-bit arithmetic instructions, including multiply and divice in
structions. Extensive on-chip supporl is provided for one-bit variables as a separate cata ype, aiowng cirect

bt manipuiation and testing in control and logic systems that requro Boolean processing.

Internsl Kemory
I— b o
i Timers! ‘
Devics rogrem ‘ Gatla ~ Zvent Counters | L TTUT
BOS2AH 8K < 8 ROM P26 ¢ 3 RAM 5w 10-6
pos1AH 4K = B ROM 128 « 5 RAM ‘ 2w 16-6B1 i
£051 4K » 8 ROM 128 ~ 5 RAN 2 . 16-Bi !
BO32AH none i 256 » 8 RAM i 3. 6B
AO3VAH none : 1728 = B RAM ! 2 1631 ! u
8031 none g 128 » 8 ARAM ; 7 . 16-00 ;
B751H 4K x 8 EPROM | 128 - B RAM 1 7 ow 1B-Bi
| B751H-12 |. 4K x B EPROM L_ 128 = 8 RAR . 2« 156-Bi %

The 8751H is an EPROM version of the 8051AH; that is, the on-chip Program Memory can oe glecinically
programmed. and can be erased by exposure 10 ultraviolet light. itis [ully compatible with :1s prececessor the
B751-8, but incorporates two new features: a Program Memcry Security bitthal can De used lo proiect the
EPROM against unauthorized read-out, anc a prograrmmable baud rate modification bit (SWMOD). MO0 15 not

present in the 8751H-12.
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3031/8051 & 8031AH/8051AH

ntal BO32AH/B052AH » B75TH/B7STH-12 PRELIKINARY
S e [ Z
| pmmmm o m - R - - - L - ;

u o=

Lot

Figure 1. MCS*-51 Block Diagream

PIN DESCRIPTIONS _ o
vCe i : Port 0 also receives the code byles during program-
' ming of the EPROM parts, and ouiputs the code byles
during program verification of the ROM and EPROM

Supply vollage.
‘ .. parts. Extemal pullups are required during piogram -
vss . . . L ,"..-‘ -VW e anit mowtioa ¥ EmeT EER
: l I ST A P et AT R : s
Circult ground. T Port 1 L
Port 0 Port 1 is an 8-bit bidirectional YO port with intemal

pullups. The Port 1 output butfers can sink/source 4
Port 0 is an B-bit open drain bidirectional VO port. As LS TTL inputs. Port 1 pins that have 1s written to
dn output port sach pin can sink B8 LS TTL inputs. them are pulied high by the internsl pulivps, and in
Pcrt O pins thal have 1s written to them tical, and in that sizte can bo used as inputs. As inpuls, Port |

that state can bo used as high-impedance inputs. pins that ere externally being puiiad low wiil sourcs
current (1L, on tho data shoot) bocauss ol o ntorna
Port 0 is ulso the mulipiexed kow-order address and pulups.

dala bus during sccesses 10 extemal Program and
Daty Maomory. In this applicalion it usas strong intor-
nal putlups wheon emitting 15, axd can sourcy and
sk 3 LS TTL inpats,

Port 1 elso receives the low-order addrsss uyles dur-
irg programming of the EPAOM parts and durning
program veafication of tha ROM and o
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. Fiqurs 2. MCS*-51 Pin Connections

In the BOAZAH and BOS2AH, Port 1 pins P1.0 and
P1.1 also sarve the T2 and T2EX functions, respec-
tvety.

Port 2

Port 2 is an 8-bit bidirectional YO port with Intemal
puiupa. The Port 2 output butfers can sink/source 4
LS TTL knputs. Port 2 pins that have 13 written o
them are putted high by the Intemal puflups, and in
that siate can be used as inputs. As inputs, Porl 2
pins that are sxternally being putied low will source
cucrent (11, on the data sheet) because of the internal

puthros.

Pot 2 omits the high-order address byts during
teches from external Program Memory &nd during
accossss fo external Data Memory that use 16-bit
addresses {(MOVX @DFPTR). In this epplication it
uses strong intemal puliups when emitling 13. During
sccesses to axtermal Data Memory that use 3-bit ad-
drasses (MOVX @Ri), Port 2 emits the contents of
_ the P2 Special Function Register.

szammmmgh-&wmdm bits cur-
by programming of the EPROM parts and during
program vesticztion of the ROM and EPROM paris.

Port 3

Port 3 Is an B-bit biditectional O port with interna!
pullupa, The Port 3 output butlers can sink/source 4
LS TTL inputs. Port 3 pins that have 15 writlen 1o
them are pulled high by the internal pullups, and in
that state can be used as Inputs. As inputs, Port 3
pins that are externally peing pulied low will source
current (IIL, on the data sheet) because of the pullups.

Pod 3 glso serves the functions ol varous special

teatures of the MCS-51 Family, ag listad beiow:

[ Port Pin Aiternative Funsien

P3.0 RXD (soral input port)

P31 TXD (serial output pory

P3.2 TNTO (extamnel interruni C;

P3.3 TRTT {extornal interrupt *.

P3.4 TO (Timar 0 extornal inpuil

P3.8 T1 (Timer 1 extormnal input)

A WH (external dala mama’y w3
strobe) .

F3.7 10 (extamal data memoiy 9Tl
strobe)




B331/8051 ¢ SOJTAHRBOSTAH

intgl

B03ZAH/BO52AH o BTSTH/BTSTH-12

AST

Reset input. A high on this pin for two machine cycies
whila the oscillalor is running resels the device.

ALE/PROG

Address Latch Enable output pulse for latching the
ow byte ol the address during accesses lo exiernal
memory. ALE can drive 8 LS TTL inputs. This pin is
also the program pulse input { Fﬁg—é] during pro-
gramming of the EFROM parts.

in normal operation ALE is emitted at a constan!t rate
of % the cscillator frequency, and may be used for
axtarnal timing or clocking purposes. Note, however,
that ono ALE pulse is skipped during each access to
extoernal Dala Memaory.,

PSEN

Program Store Enable is the read strobe 1o external
Program Memory. PSEN can drive 8 LS TTL inpuis.

When the device is executing code lrom ex!ernar Pro-
gram Memary, PSEN is activated twice each machine
cycle, excepl that two PSEN activations are skipped
during each access to external Data Memory. -

EA/VPP

External Access enable EA must be externally held
knw in order 10 enable any MCS-51 device to fetch
code from external Program Memory iocations 0 o
OFFFi! (O 1o 1FFFH, in the 8032AH and BOS2AH).

Mote, however, that if the Securty B inthe EPROIA
dsvices is programmed, the cavice will nct{ach cede
from any location in extemal Program Memuoy.

This pin also racoives the 21V srogramming supply
vollage (VPP) diuring programming <! the ZPRON
parts. '

XTald

Input to the inverting oscillator amplifia:,
XTAL2

_Ou_tput from the inverting oscillaior amplifier.
OSCILLATOR CHARACTERISTICS

XTAL1 and XTALZ are the input and output, respec-
tively, of an inverting amplifier which can be conti-
gured for use as an on-chip oscillalor, as shown in
Figure 3. Either a quartz crystal or ceramic resonator
may be used. More detailed information concerning
the use of the on-chip oscillator is available in
Appltcatson Note AP-155, "Oscillators for Micro-

- controllers,”

To drive the device from an extornal clock source,
XTAL1 should be grounded, while XTALZ is driven,
as shown in Figure 4. There are no regquirements on
the duty cycle of tha external clock signal, sinca the
input to the internal clocking circuilty 15 invough a
divide-by-two {lip-flop, but minimum and maximum

Sz

high and low times spocified on the Daiz Sheclmusl
be observed.

c?

T VSS

C1,C2 = 3 pF 110 pF FORCAYSTALS
= &0 pF 110 pF FOR CERAMIC AESCHNATORS

EXTERNAL
OSCILLATOR :
: . SIGNAL ‘ i

Flgure 3. Oscililator Connectlons

Figure 4. External Orive Ccnfiguration
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FACRIG3256

Preduct Preview

255K BIT READ CNLY MEMORY

The MCME3I265 is 8 MOS mask programmabla byte-organized fuad
Only Memory (ROM}. The MCM63256 is organized as 32,768 bytes of B
bits and is fabricated using Motorola’s high performance N-channel
silicon gate technology [HMOS), This device is designed 1o provide
maximurn circuit. density and refiability with highest possible perfor-
mance while maintaining low power dissipation and wide opuraling
margins and remaining tully compatible. with TTL inputs and outputs.

The active level of the Chip Enabla and the Cutput Enable, siong with
the memaory contents, are.defined by the user. The Chip Enable input
deselects the output and puts the chip in 8 power-down mode.
® Single +10% +6 Volt Power Supply
® Flily Static Periphery ~ Na Clocking Required on Chip Enable
& Automatic Power Down
® Power Dissipaticn

100 mA Active IMsximum) {Unioaded!

15 mA Standby (Mpximum)
o Current Surge Suppression Yhen Powering Up Cevices
@ Program Leyer Lats in Process for Quick Turnaround Tirme
® 150 ns Maximum Accesa from Address and Chip Enadie

® 25-Pin JEDEC Standard Package and Pinout

ACDITIONAL FEATURE
& Adcross [A14) is Usar Selectabie for Sither Pin 27 or Fin |l

HXMO0S

IN-CHANNEL, SILICON GATZ)

32,768x8 BIT
READ OMLY MEMCRY

Pl ASEIGNIAINT

f 4
m:[j‘z AT
- 4703 e TAD !
1 I ,
o Al = T0E :
| 1
1 <% 1 4 i
3LOCK DIASAAN . w s :
A5 T3 TA
A3 PRI
Ad 10— — L 11 O s e ‘
Al G m T Memory [T] 3-Stawe —12 O A':Jv ‘
A2 B —— A e P—i>13 G2 AT S PO :
Mairix Output J
A1 7 ] Addredd 768 x B> aulles ——~ 15 Q3 a0 |ﬁ_’_ 1
Ad 8 — D'COW e L 18 04 iy IGP...
pS LB —— . - —17 C5 conn P le.
A8 4 — — F—18 08 .
a7 3 — o—— h—-19 07 itz 1718
A8 25— 3 az(ln 15 o
A9 24— ’
A0 2] e vss]i4 15 FTB
Al 23—
A2 7 —
mf ';: PIN NAMES :
A ) |
- Al-AT4 Auelress T
£ T Crwp Lhatee | i
6 n Ve =Pin 23 g Outut fratie |
Vg =P 14 oo a? - . Dere Dutput | i
Voo + 5 Posmr Sungvy j i
~ |
: Gron
" Active leval detined by {te vrer, Vs round
1}
Tha doCument CoONtmng normation on B prochuct moumrml Moo cde rasneves 1he
Aght 10 Changs O AICONInue s ProdacL wAhout noleCs.
NP R



26¢(-BIT (32,768 x 8) CMOS STATIC RANDQCH ACCESS
MEMORY WITH DATA RETENTION AND LOW POWER

The Fujitsu MB 84255 is a 32,768-word by 8-bit siatic rancoin sceess msin.
ory fabricated wilh'a CMOS silicon gate process. The memory utilizes asynohro-
nouse circuitry and may be maintained in any state for an indefinite paciod of
time. All pins are TTL compatible, and a single +5 volts power supply is re-

quired,

The MB B4256 is-ideally suited for use in microprocesser systems and other
applications where fast access time and ease of use are required. All devices
offer the advantages of tow power dissipation, low cost'and high performance.

* Organizatio'n: 32,768 x B bits

® Fastaccess time: 100 ns max. {MB 84256-10/10L/10LL}
120 ns-max. (MB 84256-12/121/12LL}
150 ns max. {MB 84256-16/15L/15LL}

Completely ;\tatic operation: No clock required

)
e TTL compatible inputs/outputs
® Three-state oulpuls
e Single +bV power supply., t10% tolerance
® tow power standby: S
CMOS level: 5.5 mWmax. {MB 84266-10/12/15}
‘ 0.55 mW max. {MB 84256-10L/10LL/12L/12L L
15L/15LL} : :
TTL level: 16.5 mW max. (M8 84256-10/10L710LL/12/32L12LL/
18/15L/15L L)
@ Data retention: 2.0V
o Stsndard 28-pin DiP (600 mil) {Sutfix: -P}
@ Standard 20-pin Bend-type Plastic Flat Package {450 mil) (Suffix: -PF}
@ Standard 32-ped LCC {Suffix: -CV}

v

ABSOLUTE MAXIRUR RATINGS {se0 NOTE]}

- i
Rating Symbol - Valus i iJnit

Supply Voitage Vee -051t0+7.0

Input Voltage Vin -0.510 Vgc*0.5

Quiput Voltage Vour -0.510 Ve 70.2

<|lel<
S SN RS U S S

Temperature Under Gias Tuias ~10 10 +85 °c
S | ceramic 65 10 +190

torage T “c
Temperature Hange 516 ;
PLASTIC —40 to +125

PLASTIC PACKAGE PLASTIC PACKAGE |
DIP-2BP-M02 FRT.2EP 4402 \

.
—®

CERAMIC PACKAGE i
LCC-32C-A02

" PIN ASSIGNMENT

A :%]v;;
A HYaE

ot

A s TR

el Ay

Ay Ay
s




Software Carrier Capabiity ' o Low Power
— 125 mA maX. Active
— 40 mA max. Standby
g Intgligent Programming ™™ Algoriihm
Avaiiable In 28-Pin Cerdip
(Sea packaging spoc order ¢ 2313568)

Two-Line Control

z Intgligent ldentifler™ Mode
— Automated Programming Operatlons

@ TTL Compatible
The Intel 27512 is a 5V-only, $24,288-bit ultraviolet Erasable and Elactrically Programmable Read Oniy Mo 1o
ry (EPROM) organized as 64K words by 8 bits. This ensures compatibility with high-performance microprocas-
sors, such as the Intel 8 MHzx IAPX 286, allowing full speod operation without the addition of parformance-de-
grading WAIT states. The 275612 is also directly compatible with Intel's 8051 family of microcontroflors.

Tho 27512 enables implemsntation of new, advanced systems with firmware intensive architoctures. The
combination of the 27512's high-density, cast-eflectve EPROM storage, and now advancod microprocessors
having megabyte addressing capability provides designars with opportunitiss to enginesr usar-friandly, high-re-
liability, high-performance systems.

Tho 27512's large storage capability of 64 K-byles enables it 1o function as a high-density software carrier.
Entire operaling systems, diagnostics, high-level language programs and specialized application software can
raside in 2 27512 EPROM directly on a system’'s memdory bus. This permits immediate microprocessor accoss
and axocution of softwaro and oliminatos the neod for ime-consuming disk accesses and downloads.
Twoline contral and JEDEC-approved, 28-pin packaging aro standard features of al Intel high-density
EPROMs. This assures easy microprocessor interfacing and minimum design afforts whon upgrading, adding,
or choosing batween nonvclatiie momory altamatives.

The 27512 is manutactured using Intel's advanced HMOS *ii-E technoicgy.
*HIADS is 2 patenled process of intol Comporation.

£2
8 170 ns Maxlmum Access Time
]

]

Gaia BUTPUTE
¥og gy

) e
TR

Dany PG ‘}—'ﬁ
- rAVEU
= 2 LOGC —e CUTRUT mITERG

—_ b
== M e -
] oecocan 1 LTI
hohy | T f—
ALCHEBS § T « .
! — N
BerUTE RCOOZR . 26
' . CELL MATRIX
r

231083~
Flgure 1. Bicck Dlagram




m‘tel' . 27512

Pin Names
. Ag—Aqg Adcrtses

TE Crip Engbie

OEvpe Onstputs Enable/Vep

On-0y Outputs

o.u. Don't s J

e [ o ] f ;
17184 27844 l ITR4A 27256
TICI54 s 270 27084 e meass |

17813 7G5 s [ HTCM J (B TEIA eTIe | AT
ocu Yor Vo Ve “’3 ! {Tc:: f vio | vx ‘l Yoz
Aya [ Agy Ay 407 ! et b= I ' PowE
Ay Ay Ay A e x=E l‘ NG I[ Ay " . LA
» Ay A Ay Ris " A A A A,
Ay Ay Ay Ay O3 ‘e -, L -,
A A Ay Ad *e ¢ A Ay [ .
Ay Ay Ay Ay *s 87 o oroonTT o
Ay Az Ay A; e = R D A aey Iy
Ay Ay Ay Ay BT S o It o
to Ao Ao Ay < C o o
Oo/ Gy e S Co O, Cr o
D0, o, 0, Gy Ty o, s
O o] G2 jort Gy [+P} iz N
Gnd Gt Grd Ged Cq "N Ch

Figure 2. Pin Contigurztions

EXTENDED TEMPERATURE
(EXPRESS) EPROMSs

The Intel EXPRESS EPROM family is a series of

electrically programmable read only memories which
have received additional processing to enhance
product characteristics. EXPRESS processing s
avallable for several densities of EPROM, allowing
the choice of appropriate memory size 1o match sys-
tem applications. EXPRESS EPROM-products are
available with 168 8 hours, 125°C dynamic burt-in
using Intel’s standard bias configuration. This pro-
cass exceeds or meets most industry specifications
of burn-in. The standard EXPRESS EPROM operat-
ing temperature range is 0°C to 70°C. Extended op-
erating temperature range (~40'C to +85'C) EX-
PRESS products are available. Like all Intel
EPROMs, the EXPRESS EPROM family is inspected
to 0.1% electrical AQL. This may allow the user I
reduce or eliminate incoming inspection testing.

EXPRESS EPROM PRODUCT FamiLy
PRODUCT DEFINITIONS

Operating Temperature | Burn-in 125°C !L«'N

Type
Q 0*Cto +70°C 168 +8
T —40°Clo +85°C Hone
L-] —40°Cto +85C 166 12
EXPRESS OPTIONS
27512 VERSIONS
Packaging Options N
Speed Verslons Cercip :
-170V05 c
-200V05, -200V10 Q.. B
_STD, -25, -250V10 o7,
cT, .

-3, -30




7415245
Transceiver

Oclal Transceiver (3-Stale)
Product Specification

zLogic Products

FEATURES v TYPICAL PROPAGATION TYPICAL SUPPLY CURREAT
v Octal bidirectional bus interface TYPE DELAY ITO ALY

v+ 3-State butfer oulputs ﬁ:&;?’ :Jf” T e STt T T )

¢ FNP inputs for reduced loading e s T e S T

+ Hysteresis on all Data inpuls ORDERI!NG CODE

. S e T T commencial HARGE

. DESCRIPTION PACKAGES , Ve = GV 5%, Taz 870 o 00

The 'LS245 is an octal transcuiver fea- 77T R e e T

wring non-inverting 3-State bus compal - |——. e :

sle outpuls in both send and recoive

Jroctions. The outputs are all capable of ,401—5," ’

sinking 24mA and sourcing up 10 15mMA,  Foo intennation regandimg duv i profinsid 10 Mtary Specl aons sen e ben M
sroducing very good capacilive drive Data Manuid.

~haracterislics. The doevice lgatures a

Zrip Enable (CE} input for easy cascad- INPUT AND OUTPUT L_OADir\G AND rAN OLJT T’«E 13
ng and a Sond/Recoive (S/RY input tor - : =

‘ " ‘ PINS [SLRIPTI’W
wraction conirol. All date inputs have A
syaleresis buill in o minemze AC neiso

atfocls
NOTE:
Where a4 FaLS ol loac (e e Mk FSTERRER A FRITAN
PlH CONF!GURAT|ON LCGIC SYMBOL LOGIC SYMBOL (IEEE/IEC
i — . ST
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