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ABSTRACT 

EPROM memories are very widely used in microprocessor based equipment.These

memories are normaly programmed using EPROM programmer devices here

programming pulse are applied to the devices to program them. The EPROM to be

programmed is connected to the PC via an input-output card and the devices is

programmed from the PC using the Visual Basic programming language.

The project shows that highly sophisticated hadrware based projects can be developed

using the Visual Basic programming language.
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INTRODUCTION 

Memories are an important part of any kind of microprocessor system.There are several

types of memories:Random Access Memories (RAM) are used to store temporary data

, such as variables in a program. These memories have the advantages that they are

read-write type memories here data can be written to any location, or data from any

location can be read. The disadvantage ofRAM type memories is that they are volatile

and the data is lost after the removal of power.

Read Only Memories (ROM) are normallyprogrammed during the manufacturing

process. Data is only read from these memories and the data is not lost after the removal

of power. ROM memories are used to store the program codes.

ElectricallyProgrammable Read OnlyMemories (EPROM) can be programmed using a

suitableEPROM programming device. The device must be erased before programming

and EPROM eraser devices are used for this purpose. The devices are programmed by

sending the addresses and the data and the sending a programming pluse with a

specifiedwidth. EPROM memories are used in microprocessor systems to store the

program codes during the development process.

This project is about developing a Personal Computer (PC) based EPROM

programming device. The project has both hardware and software components. A

special digital input-output card is connected to the ISA bus of the PC. The input-output

pins of this card are connected to J:he address , data and the program pins of a connector

here the 2764 type EPROM memories are attached. A Visual Basic program is

developed on the PC which reads the user data file iq hexadecimalformat and then

programs the EPROM accordingly. The program can also verify the EPROM, display

the contents of the EPROM and display the contents of the user file hexadecimal

format.

Chapter 1 Describes Eprom ,Eeprom and Flash Eprom

Chapter 2 Describtes general eproms and pin codes.
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Chapter 3 Describes Standart Programming Algorith ,DC Programming Characteristics

and AC.Programming characteristics

Chapter 4 Describes Intelligent Programming Algoritm, DC Programming

Characteristics and AC.Programming characteristics

Chapter 5 Describes ISA bus and pin configuration

Chapter 6 Describes Eraser Eprom how is make

Chapter 7 Describes Data coding and data coding tables.

Chapter 8 Describes how make the eprom 2764 program.

Chapter 9 Describe we use to control cart (PC14AT/LP)

•
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CONCLUSION 

The project has described the design of a PC based EPROM programmer which can be

used to program the popular 2764 type 8K byte EPROM to the PC. A VisualBasic

program was developed on the PC which read the user file and loaded the data in this

file to the EPROM. The hardware was built and the programmer was tested

successfully.

The programmer can be developed further by includingthe other popular EPROM

memory devices, such as the 2732, 27128 and the 27256. Another possible

improvementto the project is to include multi-gangprogramming facilityhere more than

one EPROM memory can be programmed at the same time. This will require the

modificationofboth the software and the hardware.

••
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1. EPROM SIZE RATING
EPROMs are rated ink-bite herek is equal to 1,024 and the EPROM number generally

(but not always) reflects the size. But when we talk about memory size, we speak in

terms of k-bytes. To change bits to bytes, simply divide the number of bits by 8 to get

bytes.
A couple of examples will clear things up:
The 2716 EPROM number ends in 16 and thus is 16 k-bits in size or 16 * 1,024 or

16,384 bits. Now, 16,384bits divided by 8 gives us 2,048 bytes or 2 k-bytes, Thus a

2716 is a 16 k-bit EPROM, but is most often expressed as being 2 k-bytes in size.

Some EPROMs are word wide or 16 bits (2 bytes) wide. These EPROMs are also rated

in bits, such as 27C1024; a 1 M-bit (Mega-bit), 1,000 k-bits, 128 k-bytes, or 64 k-word

EPROM. Such EPROMs come in 40 pin packages to allow for the extra pins needed.

1.1 WHATISAROM
ROM stands for Read Only Memory. They are programmed at the factory at the time of

manufacture with a special mask, thus called a masked ROM. This is the cheapest way

to manufacture ROMs once you need more than 10,000 at a time. The drawback is, if

there is even one little bug in the software, that pile of 10,000 ROMs becomes

worthless. Be aware that some masked ROMs are unreadable by EPROM programmers

1.2 WHAT IS A PROM
PROMs (Programmable Read Only Memory) consist of an array of fuses and thus can

only be programmed one-time. Programming is accomplished with a current (instead of
"'a voltage as are EPROMs) and requires a different type of programmer.

•
1 .3 WHAT IS AN EPROM
EPROM (Erasable Programmable Read Only Memory) can be programmed and erased

enabling them to be re-used. Erasure is accomplished using an UV (Ultra Violet) light

source that shines through a quartz erasing window in the EPROM package.

There also are OTP (One Time Programmable) EPROMs, sometimes called OTPROMs

(One Time Programmable Read Only Memory), that are identical to an erasable

EPROM but lack an erasing window to reduce costs. To reduce the cost these EPROMs



come in a windowless plastic carrier, which is cheaper than the costly ceramic package

required for the erasing window. They can be programmed one time only, so these are

used after the code is bug free.

1 .4 WHAT IS AN EEPROM

An EEPROM (Electrically Erasable Programmable Read Only Memory) is similar to

an EPROM but the erasure is accomplished using an electric field instead of an UV

light source. This eliminates the need of a window. Usually, EEPROM refers to a

device that requires a programmer or special voltage to program it.

1.5 WHAT IS A FLASH EPROM

A flash EPROM is similar to an EEPROM except that flash EPROMs are erased all at

once while a regular EEROMs can erase one bye at a time. In- circuit writing and

erasing is possible because no special voltages are required. To accomplish in-circuit

operation, you have to write special application software routines. Flash EPROMs are

also called nonvolatile memory.

1 .6 HOW DOES AN EPROM WORK

EPROM memory cells use floating gate technology. A floating gate is a gate with a

special capacitor for its only electrical connection. This special capacitor takes on an

electrical charge in a quantum physics effect called tunneling. The presence of a charge

determines the value (1 or O) of the memory cell. In our example below, a room with a

very narrow door represents the memory cell. People in the room represent electrons
~

with their associated charge. These people can only enter or exit through a much too

narrow door with much pushing or shoving to represent the tunneling effect.••
Think of a room with about 30 people acting as the electron charge. A full room of

people represents a '1 '; when empty a zero. When an EPROM is erased, all 30 people

are pushed into the room and provide the charge that we call '1 '. When we program an

EPROM bit, we shove these people until they pop back out by applying a pulse of high

voltage to the memory cell. This pulse drives the people out of the room changing the

bit from a '1' to a 'O'.
When programming a bit we can only change a 1 to a O because changing a O to a 1

requires erasing. To erase an EPROM, we apply an UV (Ultra-Violet) light (that shines

2



directly on the chip) to drive our imaginary people back into the room. Erasure works

on the whole EPROM not individual bits.

An EPROM cell is really an analog device. If it were digital, we would only have an

empty room or a room with one person in it. Instead, a cell sensor circuitry compares

how many people are in the room to a reference to determine if the cell represents a 1 or

O. With more than 15 people in the room, the cell is considered a 1.

When programming an EPROM you have to apply the specified programming voltage

for the specified time. Too short a time or too low a voltage and not all the people get

shoved out of the room. When you don't program an EPROM properly and you still

have 5 people in the room, it will slow down the cell sensor circuitry, which slows

down the read access time of the EPROM or might even corrupt the data. A similar

thing can happen if you don't erase the EPROM long enough.

On the other hand, if you apply too high of a program voltage or over erase the

EPROM, it is equivalent to blowing the doorframe right out of the wall! Our imaginary

people now enter and exit the room, milling around on their own whims and we no

longer have information storage! The long and short of it is you need to double check

Vpp programming voltages and follow the recommended time for erasing (don't store

unused chips in the eraser!). More about this later under the heading: erasing an

EPROM.

(A little of the topic here, you may have seen little solid state recording devices,

sometimes used in answering machines, that record voice grade audio. The trick to

getting so much audio into storage is by storing analog values into EEPROM cells! The

recorded cells have intermediate values that are not compared when read but out put as

a voltage. When the memory cells are played back in consecutive order, the
~

continuously changing values form an audio signal!)

••

2. GENERAL EPROMS

EPROM is the most popular type ofPROM used in microcomputer system. This device

can be programmed and erased and reprogrammed many tiıries over by the user.

EPROM use a floating -gate avalanche-injection MOS (FAMOS) transistor cell to store

charge. Applying a special programming voltage (Vpp) cause a high electric field to be
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developed in the channel region of the transistor. This in tum causes electrons to jump

the silicon dioxide barrier between the channel region and the floating gate. During

programming the select gate is given a positive bias whitch helps attract these electrons

to the floating-gate electrode. Because the floating gate is surrounded by silicon dioxide

(an exellent insulator), the injected charge is effectively trapped. The storage period is

projected by Intel to exceed 20 years. Cells with trapped charge cause the transistor to

be biased ON, whereas those cells without trapped charge are biased OFF. Blank

EPROMs have no trapped charge and each cell stores a logic 1. The EPROM can be

erased by subjecting each gate to ultraviolet light, whitch has a wavelength of2537

angstroms. The electron on the floating gate absorb photons from ultraviolet light

source and acquire enough energy to reverse the programming process and return to the

substrate. EPROM are packaged in special ceramic packages with quartz windows to

allow erasure by EPROM eraser. The erasing process take about 15 to 20 minutes. After

programming an EPROM window should be covered with an opaque label because

normal room fluorescent lighting could erase the device (Intel reports that

approximately three years of exposure to fluorescent light or one week of direct sunlight

would be required). Eprom can be programmed in two ways. The first method is

consistent with the standard programming technique used for the lower density device

such as 2716 and 2732. In this technique, pin 1, Vpp, is raised to 25V or 21V, the chip

enable, data applied to output DO-D7, and the desired address applied to AO-Al2.

Programming is accomplished by applying a 45-55 ms active low TTL level pulse to

pin 27, the PGM pin. Data written, verified and the next address selected. The second

way is what Intel refers to as an intelligent programming algorithm, the fastest

programming algorithm. The advantage in using this algorithm is to reduce the

"programming time from several minutes to a few minutes (eg. 2764 type, from nearly 7

minutes to less than 1.5 minutes). Vee equal 6.0V for this mode. The 2732 type and up
•

also support and intelligent identifier mode. In this ıhode, address line A9 is rised to

+12V. Two identifier bytes may then be read from the EPROM by forcing AO low and

then high. the first byte represents a manufacturer code and the second byte a device

code. This is intended to allow commercial EPROM programmers to read the device

and automatically select the proper pinning and programming algorithm.

4



2.1 EPROM 2716 TYPE

General description

2048-word x 8-bit U.V. Erasable and Programmable Read Only Memory.

The 2716 is a 2048-word by 8-bit erasable and electrically programmable ROM. This

device is packaged in a 24 pin dual-in-lin package with transparent lid. The transparent

lid on the package allow the memory content to be erased with ultraviolet light.

Features
• Single Power Supply +5V ± 5%

• Simple Programming Program Voltage: +25V-DC, Program with one 50 ms Pulse

• Static No clocks Required

• Inputs and Outputs TTL Compatible During Both Read and Program Mode

• Absolute Max. Rating ofVpp Pin 26.5V

• Low Stand-by Current 35 mA (max)

Modes selection
Table 1

.. - . - . -· ·- -·-·

·PINS
MODE . . .. ..

GE (18) ı OEN pp (20) , Vee (24) Outputs (9-11, 13-17)
I

.. - ·-··

Read VIL ,V IL f+-5V .ID out
I --· -- "· . .. .. .. -- _,. ... -

Stand-by iVIH iX +5iV .Hi-Z
.. "'

- . -·-

1Program VIL Vpp ·+5iV Din
-···- . . . ... . . . --- - .

[Verify ,KT IL KT IL ı-sv ID out •
I

·-' --· -- . .

Ilnhibit Kını Kipp :+5iV :Hi-Z
.. ...

5



2716

Fig 1. Eprom 2716

2.2 EPROM 2732 TYPE

General description

4096-word x 8-bit U.V. Erasable and Programmable Read Only Memory.

The 2732 is a 4096-word by 8-bit erasable and electrically programmable ROM. This

device is packaged in a 24 pin dual-in-lin package with transparent lid. The transparent

lid on the package allow the memory content to be erased with ultraviolet light.

Optional A type (2732-A) has low programming voltage +21V.

Features

• Single Power Supply +5V ± 5% or +6V ± 5%..
• Simple Programming Program Voltage: +25V-DC, Program with one 50 ms Pulse

• Intelligent Programming Program Voltage +21V-DC, Program with 4 x n(l) ms

Pulse
• Static No clocks Required

• Inputs and Outputs TTL Compatible During Both Read and Program Mode

• Absolute Max. Rating ofVpp Pin ae26.5V

• Low Stand-by Current 35 mA (max)

6



2732

Fig 2.Eprom 2732

Modes selection
Table 2.

ODE
/Vpp (20) 11~utputs (9-11, 13-17)

out

i-Z

ın

out

i-Z

••
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2.3 EPROM 2764 TYPE

General description

8192-word x 8-bit U.V. Erasable and Programmable Read Only Memory.

The 2764 is a 8192-word by 8-bit erasable and electrically programmable ROM. This

device is packaged in a 28 pin dual-in-lin package with transparent lid. The transparent

lid on the package allow the memory content to be erased with ultraviolet light.

Optional A type (2764-A) has low programming voltage+ 12.5V.

Features

• Single Power Supply +5V ± 5% or +6V ± 5%

• Simple Programming Program Voltage: +21V-DC, Program with one 50 ms Pulse

• Intelligent Programming Program Voltage +21V-DC, Program with 4 x n(l) ms

Pulse

• Static No clocks Required

• Inputs and Outputs TTL Compatible During Both Read and Program Mode

• Absolute Max. Rating of Vpp Pin 26.5V

• Low Stand-by Current 35 mA (max)

Modes selection
Table 3.

;•Outputs (11-13, 15-19)

out

i-Z

ın

out

i-Z
=·=-..=1~=

8



2764

Fig 3.Eprom 2764

2.4 EPROM 27128 TYPE

General description

16384-word x 8-bit U.V. Erasable and Programmable Read Only Memory.

The 27128 is a 16384-word by 8-bit erasable and electrically programmable ROM. This

device is packaged in a 28 pin dual-in-lin package with transparent lid. The transparent

lid on the package allow the memory content to be erased with ultraviolet light.

Optional A type (27128-A) has low programming voltage+ 12.5V.

Features

• Single Power Supply +5V ± 5% or +6V ± 5%

• Simple Programming Program Voltage: +21V-DC, Program with one 50 ms Pulse

• Intelligent Programming Program Voltage +21V-DC, Program with 4 x n(l) ms

Pulse

9



• Static No clocks Required

• Inputs and Outputs TTL Compatible During Both Read and Program Mode

• Absolute Max. Rating of Vpp Pin 26.SV

• Low Stand-by Current 35 mA (max)

Modes selection
Table 4.

Outputs (11-13, 15-19)

out

i-Z

ın

out

i-Z

••

27128, 27C128
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2.5 EPROM 27256 TYPE

General description

32768-word x 8-bit U.V. Erasable and Programmable Read Only Memory.

The 27256 is a 32768-word by 8-bit erasable and electrically programmable ROM. This

device is packaged in a 28 pin dual-in-lin package with transparent lid. The transparent

lid on the package allow the memory content to be erased with ultraviolet light.

Features

• Single Power Supply +5V ± 5% or +6V ± 5%

• Simple Programming Program Voltage: +12.5V-DC, Program with one 50 ms Pulse

• Intelligent Programming Program Voltage +12.5V-DC, Program with 4 x n(l) ms

Pulse

• Static No clocks Required

• Inputs and Outputs TTL Compatible During Both Read and Program Mode

• Absolute Max. Rating ofVpp Pin 14.0V

• Low Stand-by Current 35 mA (max)

• Low Power Dissipasion (active mode) 20 mW/MHz typ.

Modes selection
Table 5

utputs(ll-13,15-19)

out

out

11



27256 27C256

Fig 5.Eprom 27256

2.6 EPROM 27512 TYPE

General description
65536-word x 8-bit U.V. Erasable and Programmable Read Only Memory.

The 27512 is a 65536-word by 8-?fü erasable and electrically programmable ROM. This

device is packaged in a 28 pin dual-in-lin package with transparent lid. The transparent

lid on the package allow the memory content to be erased with ultraviolet light.

Features
• Single Power Supply +5V ± 5% or +6V ± 5%

• Simple Programming Program Voltage: +12.5V-DC, Program with one 50 ms Pulse

• Intelligent Programming Program Voltage +12.SV-DC, Program with 4 x n(l) ms

Pulse
• Static No clocks Required

12



• Inputs and Outputs TTL Compatible During Both Read and Program Mode

• Absolute Max. Rating ofVpp Pin 14.0V

• Low Stand-by Current 40 mA (max)

• Low Active Power 125 mA (max)

• Intelligent Programming Identifier at A9

Modes selection

Table 6.

ODE 
utputs(ll-13,15-19) 

out

i-Z

rogram Ill

out

i-Z

ntelligent Identifier

Notes

• X = don't care (VIL or Vrn)

• All voltage ± 5%

• V tt = 12.0V ± 0.5V

• Vee= +5V ± 5% (standard prqgramming) or +6V ± 5% (intelligent programming)

• Vpp = +25V ± 0.5V, +21V ± 0.5V or +12.SV ± 0.5V depends on the types

•

3. STANDARD PROGRAMMING ALGORITHM
For programming, CE should be kept TTL low at all times while Vpp is kept at 21V.

When the address and data are stable, a 50 msec, active low, TTL program pulse is

applied to PGM input. A program pulse must be applied at each address location to be

programmed. You can program any location at any time either individually,

sequentially, or at random. The program pulse has a maximum width 55 msec.

13



3.1 D.C. PROGRAMMING CHARACTERISTICS:

TA=25±5°C,Vcc=5V±5%,Vpp=21 V±0.5V

Table 7.

Sym

lbol

nput Current (All Inputs)

IOutput High Voltage During Verify

nput Low Level (All Input)

ıv-nput High Level
I

cc Supply Current (Inhibit)

cc Supply Current (Program &

erify)

pp Supply Current (Program)

n

l_oL=2.lmA
--=---..

oH=-400µA ,,

pp Supply Current (Verify) 5

pp Supply Current (Inhibit) 5

9 Intelligent Identifier Voltage

~~~--='L~
5 •

14



3.2 A.C. PROGRAMMING CHARACTERISTICS:

TA=25±5°C,Vcc=5V±5%,Vpp=21V±0.5V

Table 8.

s Setup Time

GM Pulse Width During

15
ata Valid from OE

"'

s

3.3 A.C. CONDITION OF TEST

• Input Rise and Fall Times (10% to 90%) 20ns

• Input Pulse Levels 0.45V to 2.4V

• Input Timing Reference Level.. 0.8V and 2.0V

• Output Timing Reference Level.. 0.8V and 2.0V

15



• Notes:

1. Vee must be applied simultaneously or before Vpp and removed simultaneously

or after Vpp.

2. This parameter is only sampled and is not 100% tested. Output Float is defined

as the point where data is no longer driven, see the timing diagram.

3.4 STANDARD PROGRAMMING WAVEFORMS

•,
':ıı!:"1-1,.-,ııı11us....,..wı•.-IN.itıı~ı~,
J: M!!!lliivf~llffl'J. l lllllWILIIJ!t'l'GIHY11,_,:IO'~c&Yııı,
ı. :,.•••~c,, M.-ııınwra,ııııı,:ıcooıtıMI!!•· ·ıolQl!ôi.,_i!i--!PftM~....-., ... __,,W!ll91iiM"'*••1"°'~•...-,IOi:iliit•·•"...-1D~,.....,....,_~IHO!I

il fM:flifl,ııııa. •. ,, ' .• · '
Fig 6. Standart programming waveforms
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4. INTELLIGENT PROGRAMMING ALGORITHM

4.1 D.C. PROGRAMMING CHARACTERISTICS:

TA=25±5°C,Vcc=6V±0.25V,Vpp=21V±0.5V

Table 9.

Symb
IIParameterıoı

ILiuıu:,
--·-·--~Test

I Dİ
, Conditions

n [lax I s

fIL rnput Current (All Inputs) I l1° ::A ~=-v~ or

IVoL lüutput Low Voltage During Verify I r.4 loL=2.lmA
5

IVott IOutputHigh Voltage During Verify ~-'+ IV IIIott=-400µA j
I

IVıL IIInput Low Level (All Input) 08!O.I" . IV

llv ıı
ırr hnput High Level bfcıv

jrcc Supply Current (Program &
[cc2 I

erify)

10
lınAo

J_~

[pp2 lvpp Supply Current (Program)

IVID µ_9 Intelligent Identifier Voltage ••

17



4.2 A.C. PROGRAMMING CHARACTERISTICS:

TA=25±5°C,V cc=5V±5%,Vpp=21 V±0.5V

Table 10.
..

llLimits,

ıSym İf I I Test
Parameter Mi I Ma Uni;

bol Yi
I Conditions

n X , ts
pl I

I
.. . -- -- . -····--·

1tAS !Address Setup Time 12 µs
i I

.. . . . .~ ... .. -
toES OE Setup Time ·2 i ,µs

: I
. . ...

1 Data Setup Time 2 11µs
I

tos I

,
.. .•. . -- --

It Address Hold Time o ' µs, AH
! II . .. ---- -····

:toH Data Hold Time 2 ! µs
.. . I

Output Enable to Output Float l I I
,tDFP

4 o / 130' ns
·Delay I

typs Vpp Setup Time I~ i µs .
I I .. - - ----·-- ----

·tvcs I iVcc Setup Time ~
I

iµs
; . ... . . . . I ...
1 PGM/WE Initial Program Pulse 0.9 1. ! 1.0 :

1tpw
iI ! ms

Width 5 K) 5
I~ -·-· -

PGM/WE Over/Program Pulse
I

: I
163

!
I

topw 3.8 ms '
! Width

. -·· - . .. ---- - ...,

,tCEs tE Setup Time 12 I :µs ,, I ,
• J. - - . - . - -- _, -

loE Data Valid from OE 150 ns 1I_, .. 1 .•. ...

•

4.3 A.C. CONDITION OF TEST

• Input Rise and Fall Times (10% to 90%) 20ns

• Input Pulse Levels 0.45V to 2.4V

• Input Timing Reference Level.. 0.8V and 2.0V

• Output Timing Reference Level.. 0.8V and 2.0V

18



• Notes:

1. Vee must be applied simultaneously or before Vpp and removed simultaneously

or after Vpp.

2. The length of the over program pulse will vary from 3.8 msec to 63 msec as a

function of the iteration counter value X.

3. Initial program pulse width tolerance is 1 msec±5%.

4. This parameter is only sampled as is not 100% tested. Ouput float is defined as

the point where data is no longer driven, see timing diagram on the following page.

4.4 INTELLIGENT PROGRAMMING ALGORITHM

The Intelligent programming algorithm is the prefered programming method since it

allows intel EPROM to be programmed in a significantly faster time than the standard

50 msec per byte programming routine. Typical programming times for 27128s are on

the order of two minutes, which is a six-fold reduction in programming time from the

standard method. This fast algorithm result in improved reliability characteristics over

the standard 50 msec algorithm. A flowchart of27128 intelligent programming

algorithm is shown in figure 3. This is compatible with the 2764 intelligent

programming algorithm.

This fast algorithm assures reliable programming through the "closed loop" technique of

margin checking. To ensure reliable program margin the intelligent programming

algorithm utilizes two different pulse types: initial and overprogram. The duration of the

initial programming pulse is one millisecond, which will then be followed by a longer

overprogram pulse of length 4X rnsec. X in an iteration counter and is equal to the

number of the initial one millisecond pulse applied to a particular 27128 location,

before a correct verify occurs. Up to 15 one millisecond pulses per byte are provided for

before the overprogram pulse is applied.

The entire sequence of program pulses and byte verifications is performed at Vcc=6.0V

and Vpp=21.0V. When the intelligent programming cycle has been commpleted, all

bytes should be compared to the original data with Vcc=Vpp=5.0V.
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4.5 INTELLIGENT PROGRAMMING WAVEFORMS
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Fig 7. Intelligent programming waveforms
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4.6 INTELLIGENT PROGRAMMING FLOWCHART

¥eı:"""'
¥if;,.. t!M
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Fig 8. Intelligent programming flowchart
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5.ISABUS

5.1 BRIEF DESCRIPTION AND IO DEVICE DESIGN
The purpose of this web page is to introduce you to the PC ISA bus and to show you

how to do simple IO designs using this bus. First, consider a picture of the bus shown

GND --- -...• ··S1 -lfO CH Cl(

•~£SET D~\/ ~ tO~

tSV .•.D6

.• ,1-\02 -- TD~
-SııDC !

.-[)4
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~ESHt\lED H:>1
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G»D 6t0 AIO ~- t-1/ô ~H ROV
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-MEMP. ... -~- ıı11ıı9
-1.'CVı' - ~ +ıı.ıa
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•. (J~03 - I •.At&
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•A LI; +A:ı

•5"' - +.P.2
-+OSC .•• " 1
iGNO ~ 8J1 ıtı.31 •Af:ı

~ 
\_.....-..-

Fig 10. Isa bus •

5.2 ISA PIN DESCRIPTIONS
DATA - Lines DO-D7form the biirectional data bus. The data bus is driven by a

bidirectional buffer that is only enabled at times corresponding to data availability

(iowc/, iorc/, memw/, memr).

ADDRESS - Output lines AO-Al9 form the address bus. These lines are fully

demultiplexed and stable during a full bus cycle.
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ALE - Address Latch Enable - This output signal comes directly from the bus controller

IC and provides timing information for decoding the address lines. It is not needed for

bus decoding since the address lines are already demultiplexed on the ISA bus.

AEN - Address Enable - This output signal allows the IO device to distinguish between

processor bus cycles and DMA bus cycles. A high on AEN indicates that a DMA cycle

is occuring and that the address, data and control lines are under the control of the DMA

controller. Peripheral IO devices that do not have DMA capability should insure that

they only decode address that are generated by the processor (AEN='O') and not a DMA

controller.

IO CHANNEL RDY - This normally high input line can be pulled low by a slow device

to inserve wait states.

IO CHANNEL CHECK - This normally high input line is pulled low to indicate a

memory or IO device pari6ty error. In turn, the parity error will cause a non-maskable

interrupt (NMI) of Type 2 to occur.

RESET DRV - This output signal is active high during power-on and can be used to

reset or initialize IO devices.

DRQ1-DRQ3 - These input lines are connected to the corresponding DMA request pins

on the DMA controller. Raising a selected line generates a DMA request. DMA channel

O is reserved for memory refreshing.

DACKO-DACK3 - These four active low output lines provide DMA acknowledge

signals for the four DMA channesl. DACKO can not be used by other devices but is

useful since it indicates that a DRAM memory refresh cycle is occuring.

IRQ2-IRQ7 - Interrupt request lines are connected directly to the PC interrupt

controller. A line should be held high until the request is serviced by the appropriate
@I

interrupt service routine. IRQOand IRQ1 are reserved for use on the system board by

the time of day and keyboard interupts and are not generally available. Other lines may
•

be used by other devices as well.

OSC - The output of the system oscillator, typically around 8-20MHz (traditionally

14.318MHz).
CLK- Traditionally the processor clock signal with a 33% duty cycle (4.77MHz). More

recent PC systems will have frequencies in the range of 4-lOMHz. The frequency of this

clock output should always be measured to insure that it is used properly.
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POWER SUPPLY LINES - All voltages available on the system board are available on

the ISA bus. These include +5Vdc and ground, +12 and -12Vdc, and -5Vdc. The current

draw from each of these lines should be carefully controlled.

interface design

• Any IO device interfaced to the PC bus must decode an address, decide whether the

address is originating from the host processor or a DMA device, determine the direction

of data transfer and, if appropriate, either accept data or provide data at the proper time.

• The minimum set of signals that must be used in an interface design are: AEN, AO­

A9,. IOWC/ and IORC/.

• ADDRESS Decoding - AEN and AO-A9 are used to decode a 10 bit ISA address

generated by the processor. AEN must be low. Only AO-A9 are used for IO address (not 

memory address) decoding by convention with the original PC. The upper address lines

are ignored.

• IOWC/ and IORC/ are used in conjunction with address decoding to generate a

device select pulse (DSP) that can be used to strobe data into a latch (IOWC/) or enable

data onto the data bus (IORC/) to be read by the host processor.

Simple output port design

A9-AD 

AEN 
IOWC/

elk
Din I ?_ Data Out

Qrut~to IO Dev.
D7-DO

Fig 11.Simple output design • 
Note in this design that you need an address decoder that produces a negative true

output pulse (the NAND gate) in response to a selected address (probably in the range

of300-330h) and only when AEN is low and IOWC/ is low. The trailing edge of the

DSP signal goes into the clock strobe of the 8 bit latch and is used to latch the data from

the ISA bus at the correct time.
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Simple input port design

A9-AO

AEN
IORC/

Qout

oe

Tri-State I ~ Data In
Gate ~romDev.

Fig 12.Simple input design

The design for an input port is similar to the design for an output port with the exception

that you need an 8-bit tri-state gate to buffer the data from the IO device to the ISA bus.

The gate is an essential component and is there to protect the ISA bus from being driven

at the wrong time. The address and control signal decode logic provides the Read device

select pulse signal (negative true) that determines when data from the IO device is

passed to the ISA data bus to be read by the processor.

6. ERASER EPROM 

6.1 PREFACE
An EPROM can be reprogrammed if we erased the data. How do the erase work ?

"' EPROM can be erased used an ultraviolet light. Usually EPROM being erased by used a

specific ultraviolet lamp. This lamp has a wave-length about 2537 Angstrom or less

than 400 nm. Even with sun light or neon light can erased EPROM, it is the reason why

an EPROM must cover its quartz crystal window with an opaque label. Research

showed that a 2716 type should be erased after 3 years by exposured with neon light

continuously. With sun light, it's about one week.

The best way to erased EPROM is by exposure ~he crystal window with 253.7 nm

ultraviolet light and intensity 12 mW/m2• The window has a distance about 2 to 3 cm.

25



The exposure must apply as long as about 10 to 40 minutes (usually 15 to 20 minutes is

enough).

What is the philosophy of erased an EPROM ? 
The philosophy is that when we erased an EPROM, we make the data stored in it to be

logic 1 all. EPROM use a floating-gate avalanche-injection MOS (FAMOS) transistor

cell to store charge. Applying a special programming voltage (Vpp) cause a high

electric field to be developed in the channel region of the transistor. This is in tum

causes electrons to jump the silicon dioxide barrier between the channel region and the

floating gate. During programming the select gate is given a positive bias which helps

attract these electrons to the floating gate electrode. Because the floating gate is

surrounded by silicon dioxide, the injected charge is effectively trapped. Cell with

trapped charge cause the transistor to be biased on, where as those cells without trapped

charge are biased off. Blank EPROMs have no trapped charge and each cell store a

logic 1. The electrons on the floating gate absorb photons from the ultraviolet light

source and acquire enough energy to reverse the programming process and return to the

substrate.

6.2ERASER
There are many type ofEPROM eraser sold in the market, but the price is too high. If

we want to do some work, we can build an EPROM eraser with a low cost. Here it is.

To get an ultraviolet lamp, we can used a specific lamp from philips, i.e.: TUV 6 W.

this lamp has a wave-length that match for our purpose. This lamp usually used for

sterilization medical devices. May"bethis type quiet hard to find. Another type is

Germicidal lamp. This is also for sterilize. I have used this one and seems to work good.

More about Germicidal lamp please visit Sci.Electronics FAQ: Cheap EPROM Eraser

Last search about Germicidal lamp, I got a catalog info at my office from 'EYE' maker,

one of the largest lamp maker. Here if you want to see it.

Note that neon lamp type usually used for aquarium accessory can not be used,

because the wave-length is not match.

The lamp is about 5 to 1 O W. Almost the same as the general neon lamp. The glass is

clear, and the fıllament can be seen directly. The length about 15 to 25 cm depends on
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the rating. Used a 10 WI 220 V ballast coil and a starter. Figure I-1. shows the

schematic diagram for this lamp connection (the same like conventional neon lamp).

Warning!!!
Be careful when apply circuit to main line, allways check and recheck the circuit

before connecting it in the first time, and also keep in mind that do not see the

lamp light directly because ultraviolet light can make you blind !

(HlTS Gl ..• iJ~MICIDAl Lı\Jvf:P sw

?.WV-AC 

Fig 13. Neon lamp wiring schematic.

• Part list for the eraser circuit :
1. Neon ballast coil, 10W/220V 1 pee

2. Neon Starter, 1 O - 65W.....••............................................................1 pee

3. Germicidal lamp, type: G8T5, GL-8, SW 1 pee

4. Neon fitting :··········· 2..pcs

5. Electrical switch, 2A/220V 1 pee

6. Main outlet plug connector, 2A/220V 1 pee
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The erasing time of an EPROM variate about 1 O to 40 minutes. It is a pity to waste our

time to waiting it while watch the clock round until the EPROM has to be erased. Here

a circuit to get the perfect time while it is erased, we can do some another work and let

the eraser work by it self Figure 1-2. shows this timer circuit diagram.

Fig.14. Timer circuit diagram.

• Part list for the timer circuit :

• Resistors :

1. Rl=lO kühm 1 pee

2. R2=180 kühm ···············································~·························· 1 pee
3. R3, R4, R6=56 kühm 3 pes

4. R5=100 kühm 1 pee

5. R7, R8=1 kühm 2 pes

6. R9=4 70 Ohm 1 pee

7. Variable Pl =50 kühm 1 pee

• Capasitors :

1. C1=470 uF/16V (electrolith) 1 pee

2. C2=100 nF (ceramic) 1 pee
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3. C3=10 uF/lOV (electrolith) 1 pee

4. C4=330 nF (ceramic) 1 pee

5. C5=1 uF (non polar) 1 pee

• Diodes:
1. Dl=lN 4001 1 pee

2. D2=Red LED 1 pee

3. D3=Yellow LED 1 pee

4. D4=1N 4148 1 pee

5. Bridge BD=lN 4001 4 pes

• Semiconductors :
1. Transistor Tl, T3=BC 557 2 pes

2. Transistor T2=BC 160 1 pee

3. ICl =7805 1 pee

4. IC2=4060 1 pee

• Others:
1. Transformer Trl =500mA/6V sec, 220V pri 1 pee

2. Relay Rel=5V/100mA or 6V/100mA 1 pee

3. Push on switch S 1 1 pee

4. Microswitch S2 1 pee

5. Selector switch 1P3T (rotary) S3 1 pee

6.3 CONSTRUCTION
Because the lamp must not be seen directly when on so we must make the make box

fully closed. Figure I-3. shows an example of the construction box. The dimension

depends on the lamp size. ••
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Fig. 15. EPROM eraser box construction.

More attention to mounting the microswitch in the cover box. It must be on when the

cover is fully closed or the circuit is never work Also it is not right if the micro switch

has to be on when the cover not fully closed yet. Set the distance between the ICs and

lamp about 2 to 3 cm length. You can add some hole in the bottom of box for

ventilation, because when the lamp is on, the temperature inside may be rised. This was

not showed in the figure, but I had added it in my prototype. There is some gap between

the styroform and the bottom of box. So, you can make this hole. Use small hinges to

open or close the cover. The box divide by two section. The back section is to mounting

the timer PCB, ballast coil and lamp starter. Also some panel in the top of box for push

button set/reset, power indicator lamp, and the selector switch to choose the right time

to exposure the EPROM.

• 
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7. DATA CODING 

7.1 DATA CODING
Smart as they are, computers have difficulty reading ordinary text. While these

alphabets work well for physical representations of letters and words, they fail in the

realm of electronics. Oddly, ancient scribes never thought of applying digital techniques

to their fledgling alphabets. Only in modern times have people sought to standardize a

correspondence between digital bit patterns and alphabetic characters.

Four major systems have been developed for encoding characters as data. These include

Binary Coded Decimal, Extended Binary Coded Decimal Interchange Code, the

American Standard Code for Information Interchange, and UniCode.

7.2BCD
When electronic calculators first appeared, the code was obvious: assign a binary code

to each of the ten numerals commonly used in our favored decimal system. The shortest

code that works is four bits, sufficient to encode 16 symbols. The leftover six can be

used for mathematical operators or whatever you like.

The basic code that uses four bits for the ten numerals is called Binary Coded Decimal

or BCD and is still used in some data systems. Table D.1 lists the simple BCD code.

Table 10. Binary coded decimal

Binary code " Numeral 

0000 o
"' 

0001 1

0010 2

0011 3

0100 4

0101 5 ' 

0110 6

0111 7
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I ı:
Useful as it is, BCD doesn't go far enough. It encodes only numbers. Adding letters and

control information requires something more. Engineers were happy to come up with

more, even too much more.

7.3 EBCDIC

When IBM developed its 360-series of mainframe computers, it developed its own

eight-bit data code to encompass the alphabet. Building on the foundation ofBCD, IBM

extended the code by adding four more bits and created what it called the Extended

Binary Coded Decimal Interchange Code or EBCDIC.

In the EBCDIC system as developed by IBM, characters were not assigned to all of the

potential code values, leaving many of them undefined. Although this code is still used

by many larger computer systems, few PC applications understand it. With any luck,

you will never encounter EBCDIC files when working with your PC. For the sake of

completeness, however, Table D.2 lists EBCDIC codes.

Table 11. The extended binary coded decimal interchange code

Decimal He Symbol or mnemonic Function 

X 

o o NUL Null

1 1 SOH Start of heading (indicator)

2 2 STX Start of text (indicator)
•• 

3 3 ETX End of text (indicator)

4 4 PF Punch off

5 5 HT Horizontal tab

6 6 LC Lower case

7 7 DEL Delete

8 8

9 9
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10 A SMM Start of Manual Message

11 B VT Vertical tab

12 C FF Form feed

13 D CR Carriage return

14 E so Shift out

15 F SI Shift in

16 10 DLE Data link escape

17 11 DCl Device control 1

18 12 DC2 Device control 2

19 13 TM Tape mark

20 14 RES Restore

21 15 NL New line

22 16 BS Backspace

23 17 IL Idle

24 18 CAN Cancel

25 19 EM End of medium

26 lA cc Cursor control

27 lB CUI Customer use 1

28 1c IFS Interchange file separator

29 lD IGS Interchange group separator

30 IE IRS Interchange record separator

31 lF IUS Ii' Interchange unit separator

32 20 DS ' Digit select

33 21 sos Start of significance

34 22 FS Field separator

35 23

36 24 BYP Bypass

37 25 LF Line feed

38 26 ETB End of transmission block

39 27 ESC Escape
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40 28

41 29

42 2A SM Set mode

43 2B CU2 Customer use 2

44 2C

45 2D ENQ Enquiry

46 2E ACK Acknowledge

47 2F BEL Bell -

48 30

49 31

50 32 SYN Synchronous idle

51 33

52 34 PN Punch on

53 35 RS Reader stop

54 36 UC Upper case

55 37 EOT End of transmission

56 38

57 39

58 3A

59 3B CU3 Customer use 3

60 3C DC4 Device control 4

61 3D NAK ~ Negative acknowledge

62 3E

63 3F SUB 'Substitute
~ 

64 40 SP Space

65 41

66 42

67 43

68 44

69 45
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70 46

71 47

72 48

73 49

74 4A Cent sign

75 4B

76 4C < Less than sign

77 4D ( Open parenthesis

78 4E + Plus sign

79 4F I Logical OR

80 50 & Ampersand

81 51

82 52

83 53

84 54

85 55

86 56

87 57

88 58

89 59

90 5A ! Exclamation mark

91 5B $ " Dollar sign

92 SC ' Period

93 5D ) Close parenthesis

94 SE ' Semi-colon

95 SF

96 60 - Minus sign, hyphen

97 61 I Slash

98 62

99 63
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100 64

101 65

102 66

103 67

104 68

105 69

106 6A

107 6B ' 
Comma

108 6C o/o Percent sign

109 6D Underscore- 

110 6E > Greater than sign

111 6F ? Question mark

112 70

113 71

114 72

115 73

116 74

117 75

118 76

119 77

120 78

121 79 ~ 

122 7A: ' Colon

123 7B # Number sign

124 7C @ At sign

125 7D' Single quote

126 7E = Equal sign

127 7F " Double quote

128 80

129 81 A
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130 82 B 

131 83 C 

132 84 D 

133 85 E 

134 86 F 

135 87 G 

136 88 H 

137 89 i 
138 8A 

139 8B Open curly bracket 

140 8C Bar 

141 8D Close curly bracket 

142 8E Tilde 

143 8F 

144 90 

145 91 J

146 92 K 

147 93 L 

148 94 M 

149 95 N

150 96 o 
151 97 p \II 

152 98 Q '

153 99 R o " 

154 9A 

155 9B 

156 9C 

157 9D 

158 9E 

159 9F 
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160 AO 

161 Al 

162 A2 s
163 A3 T 

164 A4 u 
165 AS V

166 A6 w
167 A7 X 

168 A8 y 

169 A9 z
170 A 

A 

171 AB 

172 AC 

173 A 

D 

174 AE 

175 AF 

176 BO 

177 Bl 

178 B2 

179 B3 
~ 

180 B4 

181 BS •• • 
182 B6 

183 B7 

184 B8 

185 B9 

186 BA 

187 BB 
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188 BC 

189 BD 

190 BE 

191 BF 

192 co
193 Cl A 

194 C2 B 

195 C3 C 

196 C4 D 

197 C5 E 

198 C6 F 

199 C7 G 

200 cs H 

201 C9 I 

202 CA 

203 CB 

204 cc
205 CD 

206 CE 

207 CF 

208 DO 

209 Dl J "' 

210 D2 K ' 

211 D3 L • "" 

212 D4 M 

213 D5 N 

214 D6 o 
215 D7 p

216 D8 Q

217 D9 R
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218 D 

A 

219 DB 

220 DC 

221 D 

D 

222 DE 

223 DF 

224 EO 

225 El 

226 E2 s
227 E3 T 

228 E4 u
229 ES V

230 E6 w
231 E7 X

232 E8 y

233 E9 z
234 EA 

235 EB 

236 EC 

237 ED •
238 EE '

239 EF • •

240 FO o Zero 

241 Fl 1 One 

242 F2 2 Two 

243 F3 3 Three 

244 F4 4 Four 

245 F5 5 Five 
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246 F6 6 Six

247 F7 7 Seven

248 F8 8 Eight

249 F9 9 Nine

250 FA

251 FB

252 FC

253 FD

254 FE

255 FF

7.4 ASCII
In small computer systems and the Internet, the most popular system for coding

alphabetic characters is the American Standard Code for Information Interchange or

ASCII. Originally put to work when serial communications was the common link

between computers and terminals, and seven bit words were commonplace, the basic

ASCII code uses seven bits to encode all the letters of the alphabet, numerals,

punctuation marks, and a range of message formatting codes. In PC storage, of course, a

byte is the standard unit of measure, and adding a bit doubles the range of symbols that

the ASCII code can identify. Many eight-bit elaborations of the basic ASCII code have

consequently been developed.

The basic 128 characters are generally inviolate. The first 32 characters are reserved as

control codes, instructions that tell data processing equipment how to handle the data.

Alphabetic characters are stored in two ranges, from.ôf through 90 for the capital letters

"A" through "Z" and from 97 to 122 for lower case "athrough "z." The two ranges

work neatly together because the codes for a specific capital and lowercase letter will

always differ by only one bit, Adding 20 (Hex) to the code of a capital letter results in

the code for its lowercase equivalent. The numerals run from 48 (representing zero) to

57 (representing nine).
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Table 12. Lists the basioc seven-bit ascii code.

-- - ... - - -·- ---- ···--

Decimal , Hex Symbol Mnemonic or function
. - . - --· ·- ---·. ···- ··-··- - --

0 O I A@ ' NUL (Used as a fill character) 1
I- -- - . - . . - ··- - -- . --

1 1 'AA SOH
~ -

2 2 AB i STX
- - . -- - ...

3 '3 AC . ETX

4 i 4 1 AD , EOT
. - j ' .. . . ·-· .. ... . ..

5 I 5 'AE ENQ
i I

.. .

6 16 I Af ACK I
_J - - ·- -·-- -· - - --· - -

· 7 ' 7 I AG BEL 1

, I ..... .. . ..
8 ı 8 : AH BS

1

- . - - -- . -· - ·-·- .... ------

9 9 AI I HT
··-· - -- ---

10 A j AJ LF
·-. . . ·-- --·

11 B , AK . VT I
. . .. ..... . .... ... j

12 . C AL FF 1
. ~ - ··-- - . - .. - --- -

13 1 D AM CR
- -- -·- -· ··-·

14 E AN so ı
--- ·-- ·-·-- ·- ·- - --- -· - ·-

15 'F AO 'SI
- I -

16 1 10 AP DLE 1

·- . ·- - -- -- -·· -- -- ··-----.

17 i 11 • AQ DC 1
-- - ----- ·-·

18 ' 12 1 AR DC2
' ~

-· ·- ···-·. ·-- . - - -

19 13 I AS DC3 ı
I

-· . -- -- ··- -

20 14 AT DC4 •
I

-- ·- -··· --- .. - ----- . -----··· ·-
21 15 AU NAK

. -·. -· -

. 22 . 16 AV SYN
'

-- -- ·- --- --··· ---- -- -··· -

' 23 17 i AW ETB
J - - -- - -·. -

24 ' 18 ' AX CAN !
-· . -· - .... - ·-

25 ı 19 AY EM 1

'. - -- ·- . - --

. 26 : IA AZ SUB
- - ·- - ---- -·-
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, 27
1
lB /\[ ESC

-- -·· ··- _,_ J

28 ' 1 C : /\\ FS ı
- I -- - - . - - - - --

29 ID , /\] GS ,
I j -- .. . - . -- - . -

30 i IE ; 1\/\ RS 1

' 'j _J - -- -- ---- -

. 31 ' IF I\ US
- I

- - ---·· ···- --

32 ' 20 \ SP , Space character
·- _J

33 · 21 ! Exclamation mark
·- -' -·-·-·. - -· -- - -- ----··--- --- . --

; 34 ; 22 · " Double quotes ,
I I I

.I -- -· . -- . --

35 ! 23 # 1 Pound sign I
- - -

· 36 , 24 I $ Dollar sign ,
-~ - ---- -· - . -

, 3 7 : 25 % Percent sign
. -·· - - ·- --- -·-·

3 8 : 26 I & . Ampersand
- - - ····- ·-·.

39 1 27 ' · Single quote
···- - ,.-··-·· --· - -

40 28 1
( Open parenthesis

' -· __J - - - -- ~
1 41 , 29 I ) Close parenthesis

I
·- - -- -·· - ·- ··- - -· - -· - -

42 2A * . Asterisk ı
- -· - .

· 43
1
2B ' + : Plus sign

I- ·--· ' -· - --- ----· _,_ . ·- - - ·-·· -
, 44 i 2C , Comma '

- - - -- -- - -

45 · 2D ' Minus sign (hyphen)
! .. - -· - - - - . - ·- - ··---

46 j 2E . Period
I . !

47 i 2F ' I Slash
I I

--- --·· -· -- . -- ---- . -- ·-

48 ; 30 I O " Zero
,__ I - -- .

49 '31 1 One
- I - -- - -

· 50 32 2 Two •
I

- -·- ··- --··-- ---

51 1 33 3 Three
! :

.... ·- -- - d·-·· -· -· ·-· - - - - --- _J

52
1

34 4 · Four
- . _J

53 f 35 , 5 Five I
·-·-· ··-- I -- .. ····- . - ·-

54 : 36 6 Six
i

- -~ -
· 5 5 i 3 7 7 · Seven

- _., - ·- ı ·- -· - ·- -- ·- ·-

56 i 38 8 Eight :
--·-- -- . ---· - -
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57 39 · 9 Nine

58 3A 'Colon

59 1 3B , Semi-colon
!

• 60 J 3c I< I Less than sign _ j!

61 I 3D I= I Equals sign

62 I 3E I> Greater than sign

" 63 I 3F I ? 1 Question mark
64 ı 40 ; @ l At sign· - ·· - - --- - - --

65 ı 41 I A
- - - - ....,_ -

• 66 ; 42 'B
I

67 43 C

68 44 ! D
'.. J

69 :_45_ JE
70 1 46 IF

......
71 47 G
·- ·-···· -- .. . -- ·-- ··- ·-·

72 48 IH
73 49

1

I

74 4A l J

75 4B IK

• 76 1 4C L

77 4D M

78 4E N " I
I - -

79 ; 4F O •
I .. -··

I 80 i 50 · P
·-- . -· ~ ---

81 51 Q
,,__J .. '

82 52 . R
J ' ..o

83 . 53 IS
.. ' ~

84
I I- . - -- - ··-1--- --- --- - -

85
86 _JI 56 Jiı V

I iJ
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87 157 ıw
ı88 I 58 X

89 · 59 y
...

90 I SA ız
'

191 15B : [ · Open bracket
,. -····- ...

• 92

SC ı\ 1 Backslash,,
'I

·-··· - ~ - ... ı,

93 SD ] ! Close bracket
I]

- - ·-- -· - J
94 SE 1 I\ 1 Caret !

.. .. ·-' .

95 SF Underscore-
. - . , • .. ... . - ···- .. .. - --·. - --

96 60
I...•

97 I 61 IA
J

98 162 IB I. __J
99 I 63 IC
---~

• 100

165 -ıE. ·-ı-
·-·· ·- --- . -·------- ··-· -- . ---

101

102 i 66 F
- ---

103 , 67 G
·' I ... -· _j

104
'. 68

,H
.

J
105 ! 69 I

. -·- - I ...... .. . -· --·· -- --
106 6A 'J

...

107 .6B iK
"',,

108 )6C L
, . •. . . I . ... "'. - ..

109 6D M ' '

.J

110 6E ;N
... -- ·-

111 6F o
'- .

· 112

~~: ,7~t
1114

115 I 73 ıs
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116 : 74 T
- -- -· -···-

117 . 75 ıu lI i
I I

·- --···

118 ! 76 V i I

-- !

119 : 77 j w
·-

120 78 ıx II
--- - - - .. --·· ·- -· - ··-- -- - -·-

- 121 79 y
. - . -·

122 , 7A ' z
" - ·- -

123 7B , { Open curly bracket
·- . - .. - --·· - -

124 7C .1 Bar I

I
__J . ·- -· - - . -

125 7D } Close curly bracket
., - - -

126 I 7E I - 1 Tilde
_____J. - . ·--- --

127 7F '
- ·- -- .

You're likely to run into two different sets of eight-bit extensions to the ASCII code.

When working with DOS, you're most likely to use the IBM extended character set that

puts many of the extra codes to work specifying additional symbols that are often used

for drawing block graphics on monitors and printed output. Windows has its own

Windows extended character set that omits the block graphics (after all, they are hardly

necessary for an interface built around bit-mapped graphics) and instead includes more

foreign language characters and symbols.

7.5 UNICODE
The eight-bit ASCII code cannot liandle all the characters and symbols used by all

languages world-wide. Some languages have thousands of distinct characters. If the PC

is to be useful throughout the world, it requires some-means of accommÖdatinga wider

range of characters. The UniCode Worldwide Character Standard was designed to

bridge this language gap. By using a 16-bit code for individual characters, UniCode has

the potential to encode 65,536 distinct symbols. The downside is, of course, any

program must reserve twice the space to stored individual characters.

UniCode has been incorporated into the latest operating system designs and their file

systems. Directory entries in new file systems, for example, make allowances for 16-bit

character entries.
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UniCode makes a distinction between characters and glyphs. Under the UniCode

definition, a glyph is the visual representation of a character. The character is the

underlying concept, the understood meaning of the symbol. A glyph is what prints; the

character is what you understand the glyph to mean. According to the UniCode design,

a character has no inherent image of its own. A font, under this definition, therefore, is a

collection of glyphs rather than characters ..

UniCode is also language neutral. Although it encodes the symbols used by many

different languages, merely examining a list of the characters used does not in itself

reveal what language is being encoded. UniCode requires a higher level protocol to

define the language being encoded.

In its current version, 2.0, UniCode includes characters not only for most major

language writing systems in use in the world today[md]a total of25 different

scripts[md]but it also includes symbols for classical and historic languages. A total of

38,885 characters are currently defined for use with languages in Africa, Asia, Europe,

the Middle East, North and South America, and Oceana.

Even at this, the current version is not definitive. The symbol needs for some language

systems are still being defined and eventually will be accommodated into future

versıons.

The breadth of the code is so large the complete standard requires its own book, The

UniCode Standard, Version 2.0 Addison-Wesley, 1996. ISBN 0-201-48345-9.

8.EPROM PROGRAM 

Private Sub Command1 _Click()

'Ilk olarak EPROM bosmu degılmı bul

Fori = O To 8191

If j <> 255 Then

MsgBox "EPROM not blank"

GoTo ext

End If

Next i

' Bu noktada EPROM bostur

••
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'Programlamaya basla

'adres O gonder

'bilgi O gonder

'50 ms pulse gonder

Sleep (50) '50 ms gecikme

ext:

End Sub

Private Sub Command2 _Click()

'EPROMu oku, FILE oku ve ikisini mukayese et.

'eger ayni degilse, hata var ve dur (MSGBOX)

End Sub

Private Sub Command3 _Click()

'epromu listele

'adresleri gonder O dan 8191 e kadar. Her adres icin

'data yı oku ve LIST2 de goster

'PORT A ve B output PORT C input

vb_out &H303, &H89

For i = O To 31

vb_out &H301, i

Fork= O To 255

vb_out &H300, k

j = vb_in(&H302)

List2.Addltem Hex(j)

Nextk

Next i

End Sub
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Private Sub Command4 Click()

End

End Sub

Private Sub Commands Click()

Dim S As String

Dim i, j As Integer

Open "c:\eprom.txt" For Input As #1

While Not EOF(l)

Input #1, S

List l.Addltem S

Wend

Close #1

End Sub

Private Sub Form_Load()

Dim base, outdat As Integer

address= O

Forml. WindowState = vbMaxiınized

Label2.Caption = "Waiting... "

base= &H303

outdat = &H80

vb_out &H303, &H80

j=O 

End Sub

Private Sub Timerl_Timer()

Ifj = O Then

vb_out &H300, 1

j=l 

Else

•
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vb_out &H300, O

j=O 

End If

End Sub

••
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2132 EPAOM PROGRAM.MER 

Wailing ... 

VER~

UST ALE USTEPROM

EXIT

Main menu 2764 eprom

~
There are five buttons in the main menu. In the list file button we will enter the new

eproms, but there are hexdecimal numbers. There are too many file there. But we put

one of them.. Ifwe chose one of file then we load it to eprom.

When we load the file than we will verify them to correct it or not. If we chose the exit

buttom we will stop the program.
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.., Forrn1 fillif;l IE3

2732 EPROM PROGRAMMER 
PROG;ı Waiting ... 

\IERIFY

UST EPROM ı
12345678!ll123451 f"'
56416789JA123E62
123456783)123453
56416789JA123E64
123456783)123455
56416789JA123E66
123456783)123457
564167lmA123E68
123456783)123459
56416789JA121235 '1:aı
56416789JA123E62 .Eı

DOT

•
List file button

When we press the list file button, ifwe loading any file to list file it will list all of it.

There are to many files ın list file button. In that file when we need a file and than we

will load any file there.

52



"' Foıml l'il!l~IC!

2732 EPROM, PROGRAMMER 
PROGRAM I Waiting ... 

VERIFY

73
o
o
o
o
o
o
o
o
o- 

EXIT

List eprom form
••

Eprom listing button is use for eprom listing .We send from O start by 8191

addressing all for adress read detay and showing the eprom list box.
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9. MODEL PC14AT AND PC14LP (LOW POWER) 

PROGRAMMABLE DIGITAL INPUT/OUTPUT AND 

COUNTER/TIMER BOARD 

9.1 GENERAL INFORMATION

9.1.1 GENERAL DESCRIPTION

The PC14ATILP is a half sized plug-in board which provides 48 programmable

input/output lines organised into six ports, and three independent programmable 16 bit

counter/timers. The board can be installed in IBM PCIXTIA T and compatible

computers.

The flexible addressing system provided on the board allows the base address to be set

within the range 000 to FF0ı6. A further facility allows selection of the interrupt levels

IR02 to IR07 by jumper, or if a user-defined configuration is required, by hard wiring

to particular control points on the board.

A 4 MHz on-board crystal oscillator provides an accurate, stable source for the

counter/timers, independent of the system clock frequency. Each of the counter/timers

can be jumper connected to this clock or to an external source.

Sixteen LEDs are mounted on the PC14AT (not PC14LP) board to continuously

indicate the state of each bit of the~A ports of both 82C55 Programmable Peripheral

Interface (PPI) ICs.
••

This manual also covers the operation of PC 14LP (9'09040 67) which is the low power

version ofPC 14AT. The only major operating difference between the two boards is

that the LEDs and their respective drivers are not fitted to the PC14LP .The power

requirement of the PC141Pis reduced to 5 V c 55 mA (PC14AT requires 175 mA).
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9.1.2 FEATURES

48 programmable input/output lines, TTL compatible .3 control modes for the

programmable I/O ports .3 independent programmable counter/timers .6 control modes

for the counter/timers . Count rate up to 5 :MHz, binary or BCD .4 :MHz on-board crystal

oscillator

Flexible addressing and interrupt selection

LED display of individual bits (PC14AT only) .Socketed I/O devices for easy repair

Low power (LP) version available for portable applications

9.1.3 WHAT THE PACKAGE CONTAINS

The package as delivered from Amplicon Liveline Ltd. contains:

1. The plug-in board, PC36AT or PC36LP as ordered, in a protective bag When

removing the board, observe the precautions outlined in paragraph 2.1. The board type

is identified by a marker in the appropriate position to indicate. The model.

2. The included distribution software on a high density 3112 inch diskette (Amplicon Part

NQ 868 931 88).

NOTE: Software items are supplied on 3112 inch diskettes. Please request copies on 5114 

inch diskettes if this size is more convenient.

3. This Instruction Manual.

Any additional accessories (maling conneclors, optional software, applications

notebook ele.) may be packed separately.

9.1.4 CONTACTLNG AMPLLCON LIVELINE LIMITED FOR SUPPORT OR

SERVICE

The PC14AT and PC14LP boards are designed and manufactured by Amplicon Liveline

Limited and maintenance is available throughout the supported life of th~ product.

9.1.4.1 TECHNICAL SUPPORT

Should the PC14AT/LP board appear defective, please check the information in this

manual and any 'Help' or 'READ.ME' files appropriate to the program in use to ensure

that the product is being correctly applied.

If an application problem persists, please request Technical Support on one of the

following numbers.

Telephone. UK 01273 608 331
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Inlernational +44 1273 608 331

01273 570215Fax: UK

International +44 1273 570 215

CompuServe Mailbox ID 100144,1403

Inlemel 100144.140314 COMPUSERVE.COM

9.1.4.2 REPAIRS

If the PC14ATfLP board requires repair then please return the goods enclosing a repair

order delailing the nature of the faut. If the board is still under warranty, which period is

12 months from the date of shipment, there will be no repair charge.

For traceability when processing returned goods, a Returned Materials Authorisation

(RMA) procedure is in operation. Before returning the goods, please request an

individual RMA number by contacting Amplicon Customer Services by telephone or

fax on the above numbers.

Give the reason for the return and, if the goods are still under warranly, the original

invoice number and date. Repair turnaround time is normally five working days but the

Service Engineers will always try to co-operate if there is a particular problem oftime

pressure.

Please mark the RMA number on the outside of the packaging to ensure that the

package is accepted by the Goods Inwards Department.

Address repairs to: Cuslomer Services Department AMPLlCON LlVELlNE LllvllTED

Cenlenary Industrial Eslale Brighlon, East Sussex BN2 4AW England
"

•
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9.2 GETTING STARTED

9.2.1 GENERAL INFORMATION

The PC14ATILP provides 48 lines of user programmable digital input/outputand three

16 bit counter/timers. The board is supplied complete with demonstration software

written in Borland Turbo Pascal and BASICA (GWBASIC). The source code for the

Turbo Pascal program is supplied, and is compatible with versions 4 and above. The

source code for BASICA is also supplied, which is compatible with GWBASIC and

other variants. A copy of the language will be needed if the user wishes to edit the

BASIC code, but as it is saved in ASCll format, the code may be listed by any word

processor.

9.2.1 INSTALLING THEPC14AT/LP BOARD

To install the peripheral card in the host computer, please refer to the hardware manual

supplied with the machine for instructions on how to remove the cover and install

devices into the I/O channel expansion slots. However, AL\VAYS S\VITCH OFF the

power before installing or removing a device. The PC14AT/LP may be located in any

available slot in the machine provided that there is space to provide external access for

the I/O ribbon cables and no restriction is placed on that slot by the manufacturer of the

machine.

&_ CAUTION 

Some of the components on the board are susceptible to electrostatic dişcharge, and
proper handling precautions should be observed. As a minimum, an earthed wrist strap
must be worn when handling the PC14AT/LP outside its protective bag.

Full static handling procedures are defined in British Standards Publication BS5753.

When removed from the ba.g, inspect the board for any obvious signs of damage and
notify Amplicon If such damage is apparent. Do not plug a damaged board tnto the host
computer. Keep the protective bag for possible future use in transporting the board.
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9.2.2 BACKING UP THE DEMONSTRATION SOTTW ARE DISK

It is important that a backup copy of the supplied disk is made, and the original stored in

a safe place. The software can be copied onto another blank disk by using the MS-DOS

command.

DISKCOPY A: A:

on a single drive machine, or

DISKCOPY A: B:

on a dual drive machine.

Always use the copy for your work.

9.2.3 INSTALLING THE SOFTWARE ON A HARD DISK

If the software is to be installed on a fixed hard disk, make sure that you are logged on

to drive C: and use the DOS command

.tvID\PC14AT

to make a suitable directory on drive C:, then change to this directory by typing

CD\PC14AT <RETlJRN>

Put the PC14AT software disk in drive A: and then type

COPY A:*.* C: <RETURı~>

This will copy all the files into the newly made PC14AT directory.

9.2.4 LOADING THE PROGRAM

1. Boot up

2. Log on to the drive and directory containing the PC14AT demo and enter PC14AT to•••
load the Pascal demo. The BASIC demo is PC14AT.BAS and can be run in BASICA or

GWBASIC

3. Follow the Menu driven instructions on the screen

4. Type the READ.ME file for the latest information on this demo program
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9.3. INPUT/OUTPUT SPECIFICATIONS

Input and output are via the 82C55 Programmable Peripheral Interface and the 82C53

Counter/Timer ICs. The appendices provide complete specifications for these devices.

Brief input/output and related specifications are:

The 82C55 programmable peripheral interface

PPI 82C55 Inputs

'Low' input voltage -0.3 V 10 +08 V

'High' input voltage +2.2 V 10 +5.3 V

)TTL

) compatible

When an input is left open circuit, its high input impedance makes it susceptible to

static charge and interference and the state may be indeterminate. Ensure that signals to

any input lines are within the above limits with unused input lines grounded or masked

out in software.

PPI82C55 Outputs

'Low' oulpul voltage +0.4 V max at +2.5 mA ) TTL

'High' oulpul voltage +3.7 V min at -2.5 mA ) compatible

The 82C53 counter/timer (cmos programmable interval timer)

82C53 Inputs (Clock and Gat8 Inputs 0-2)

'Low' inpul vollage -0.3 V to +0.8 V) TTL

'High' input vollage +2.2 V to +5.3 V) compatible •

82C53 Outputs (OUT O -OUT 2)

'Low' output voltage +0.45 V max al +4 mA) TTL

'High' output voltage +3.7 V min at -1 mA) compatible

The crystal oscillator
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Frequency 4 :MHz

Frequency tolerance r- 50 ppm at 25°C

Frequency stability +- 50 ppm over O to +60°C

DC output voltages

The power rails of the host PC are available on the I/O comıectors. Subject to the

constraints of the host power supply, the following currents can be drawn from these

connector outputs.

+12 VDC at 50 rnA

-5 VDC at 50 mA

+5VDC at 1 OOrnA

-12VDC at 50mA
it is important that any connected external devices operate within the above limits.

9.4. USER SETTINGS

9.4.1 BOARD BASE ADDRESS

The PC14AT/LP can have its base address situated within the range 000i6 to FF0ı6.

This feature provides the fıexibility to avoid any contention in I/O mapping that may

arise with some clones and allows-the use of muitiple cards fitted in the PC expansion

slots.
••

Factory setting

The board's base address is sel at the factory to be 30016

Customer configured base address
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The board's base address can be selected as any sixteenth address within the range 00016

to FF0ı6 by means of the appropriate settings of switch SWl. This switch bank

comprises a row of eight single-pole, single-throw switches wilh each 'up' or 'ON'

position selecting a logic O, and each 'down' or 'OFF' position selecting a logic l. The

most significant hex digit is coded by the four most left switches and the middle hex

digit is coded by the four most right switches of SWl .The least significant hex digit is

always O.

Figure 4.1 below shows the factory default setting of 30016

Most significant digit 0011 = 316

Middle digit 0000 = 016

Least significant Default =O ı 6

SW1 

'O' 

1 
'1' 

'O' 

1 
'1' 

eoo "°° 200 100 eo «> ıo ,o
Mos) Sigııilicanl Middle

Digit Digit

FIGURE4.1 SW1 on, SWITCH SELECTION FOR BASE ADDRESS 

Fig 16.Switch selection for base address

9.4.2 INPUT/OUTPUT ADDRESS SPACE USED BY THE PC14AT/LP

The table in figure 4.2 shows the location of the PPI and counter/timer registers in the

I/O space above the base address.
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ADDRESS FUNCTION
,, ·-

BA+OOı& OA2 82C55 PPI - 1 Port A
BA+ 01ıs OA2 82C55 PPI - 1 Port B 
BA+Q2ıs OA2 82C55 PPI • 1 Port C
BA+03ıe QA2 82C55 PPI - 1 COntrol Register

,,, -----
BA+04ııı OA3 82CS5 PP! - 2 Port A
BA+OS1s OA3 82C55 PPI. • 2 Port B
BA +06111 QA3 82C55 PPI • 2 Port.C
BA+07ıı; QA3 82C55 PPI • 2 Control Regl$ter

1;3A +08ıs OA7 B2C53 eounıermmer o
BA +091& QA7 82C53 COunlermmer 1

, BA +OAıe QA7 82C53 Counterffimer 2
BA +OB1& QA7 82C53 Control AeglSler

F1GURE 4.2 ADDRESS SPACE FUNCTIONS

Fig 17.Address space functions

Noles to figure 17:

1. BA=Base Address as sel on SWL

2. Regisler address is Base Address plus offset.

3. Offset to be added to the BA is stated as a Hex value.

9.4.3 INTERRUPT REQUEST (IRO) LEVEL SELECTION

A single interrupt is available on a selected level by jumper selting. Further user delined

interrupts can be hard-wired on the board, see paragraph 4.3 3.

The patchable interrupt is connected via a non-inverting buffer, from port C3 Ol PPI -1

(OA2)and can be used in two ways.

1. With PPI -1 in mode 1 or 2, po'h C3 can be used to interrupt the PC when input on

port A is requesting service. See the Appendix 82C55 data sheet for full details of

usage. The handshaking lines ISTBA (porl C4) and IBFA (port C5) areavailable on I/O

pins PLl-24 and PLl-23 respectively.

2. With PPI -1 in mode O and port C3 programmed as input, the input line to port C3 on

I/O pin PLl-29 can be used for a buffered external inlerrupt to the PC.
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IRQ factory setting

The factory setting for the patchable interrupt level is IRQ7, but note that this level may

be in use by a line printer (LPT) connected to the computer. This IRQ 7 position is

illustrated in the IRQ Level jumper setting diagram in figure 4.3

IRQ level jumper setting

An interrupt level must be chosen that is not otherwise used in the system. Note that

interrupts cannot normally be shared, and if the interrupt is not specifically supported by

the software in use, then leave all IRO levels free as a connection may conflict with

others on the PC bus.

To assist the user in choosing a suitable interrupt level. the following table shows the

available levels on the PC314AT/LP,and normal usage of all PC/AT hardware

interrupts.

Table 13

PC14AT/LP IRO Interrupt Usage
Jumper1 Nam. Number Description

o 8 Timer
1 9 Keyboard

2 IR02 A IA08-15
3 IR03 B COM2orSDLC
4 IRQ4 C COM1 orSDLC
5 IR05 o LPT
6 IR06 E FIOppyOisk
7 IR07 F LPT

IROB 70 Real Time Clock
IR09 71 Re-directed ıo IR02
IRQ10 72 Unassigned
IR011 73 Unassigned
IR012 74 Unassighed
IRQ13 75 Co-processor
IRQ14 76 ~dDisl<
IRQ15 77 Unassigned

Not available on the
Bus Connectors

)
)
) NOi available on
) the PC36ATA.P
)
)
)
)

"'

The interrupt source (Port C3) is buffered and permanently connected to the upper row

of the jumper patch block J5. The six pins on the other row of jumper block J5 are

connected to interrupt levels IR02, IR03. IR04. IROS, IR06 and IR07 respectively.

The required IRO level for the interrupt signal is therefore easily selected by positioning

a single jumper on block JS Tne factory default setting is IRO level 7 as illustrated in

figure 18.
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2 3 4 5 6 7 

FIGURE4.3 IFIQ LlEVELS

Fig 18 IRQ levels

User-Defined interrupts

Normal interrupt usage is as described before in paragraph but for special applications,

tenninal points connected to the appropriate Port C control lines of the 82CSS PPis and

the OUT lines of the 82CS3 Counter/Timers enable the user to select interrupts at the

required IRQ level for these devices.
The selection is made by hard wiring on the board which requires soldering a wire to

the particular tenninal point and wire wrapping it to the requisite IRQ post at the lower

row ofjumper block J5. For example, to connect Counter/Timer 2 Output to interrupt

level IRQ5, a connection has to be made between tenninal point TP6 and the post

labelled IRQ5 on the lower row ofjumper block 15. (No jumper in position IRQ5).

The terminal points and their functions are listed in the table shown in figure 4.4 below.

~-- Connection lntenupt Availability

Jumper JS
PP.I· 1 Port fı,JC'J ~ PP1·1 modes 1 and 2

External Interrupt PL1·29 PP1·1 PC3 mode O Input

. PPI • 2 PortB/CO PPl-2 mode 1 '
Temıinal TP1 External Interrupt PL2·26 .PP1·2 PCO mode O Input

PPI • 2 Port fı,JC'J PP1·2 modes 1 and 2
Terminal TP2 Extemal ınıemıpt Pl.2·30 PPl-2 PC3 mode O Input

PPI • 1 Port BICO PPl-1 mode 1
Tenninal TP3 External Interrupt PL1 ·25 PPl·1 PCO mQde O Input

Terminal TP4 Countermmer O OUTO All modes

Tenninal TPS Countermmer 1 OUT1 All modes

Tennlnal TP6 Counteı-lTlmer 2 OUT2 All modes

••

FIGURE 4.4 INTERRUPT REQUEST LEVELS IR02 • 7 INTERCONNECTIONS.

Fig 19.Interrupt request levels IRQ2 - 7 interconnections

64 



Noles to figure 19:

L'The lower pins of jumper block J5 are those connected to the IRO lines.

2. TP7 is a test point and is not an interrupt connection.

3. All six interrupt lines may be used subject to no conflict in the system. Level IRQ2

has the highest and IRQ7 the lowest priority.

4. The user defined interrupts are not buffered and care should be exercised in applying

external inlerrupts, These points are provided for flexible usage and tests have shown

satisfactory operation with a variety of host PCs. The user should confirm proper

operation with the PC in use.

9.4.4 COUNTER/TIMER CLOCK SELECTIONS

The 4 Mllz on-board clock signal is available at jumper blocks Jl , J2 and J3 for

patching to the Counter!fimer Clock inputs, this signal also being available as an output

on PL2/5. The opposite posts on each of these jumper blocks are brought out to pins on

the rear connector, so allowing the alternative of TTL compatible external clock signals

to be used.

The clock signal used as the source for a particular Timer/Counler is selected by

positioning its jumper to either the lower position for the internal 4 MIIz clock or the

upper position to input an externally generated clock signal.

-
counter/Timei External Clock IIP Factory 

Jumper (Max 5 MHz, TTL comp) Setting 

.J1 o P.L1·8 In.tema! - Lower 

.J2 2 PL 1-11 Extemal - Upper 
J3 1 PL1-14 E><te~I - Upper 

FIGURE4.5 CLOCK INPUT CONNECTIONS TO THE COUNTER/TIMERS 

Fig 20. Clock input connections to the counter/timer

All outputs, clock inputs and gate inputs of the 82C53 Counter/Timer are available on

the user l/0 connector PL 1 .The inverted output of counter O is also available on PL2

pin 3. External inter-connections can be made to configure the three counters to the

user's requirements.
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9.4.5 SOCKETED INTEGRATED CIRCUITS

Of all the components on the PC14ATILP board, the unprotected integrated circuits

associated with external signals are the most vulnerable to abuse. Incorrect connections,

short circuits, transients or excessive signallevels can occur and cause the interface

chips to be permanently damaged. Such potential problems are recognised, and the

susceptible interface ICs on the PC14AT/LP are mounted in sockets, so that it damage

is suspected, the component can be easy replaced. The socketed ICs are

QA2, QA3 82C55 Programmable Peripheral interface

QA7 82C53 Programmable Interval Counter/Timer

Normel precautions should be taken when handling the board for IC replacement. .

9.5. ELECTRICAL CONNECTIONS

9.5.1 USER CONNECTIONS

Inputs and Outputs to the PPI and Counter/Timer devices on the PC14AT/LP are

connected via two forty pin IDC headers on the board, PL 1 and PL2. Cables to these

connectors are usually ribbon type and can be folded and dressed to pass through the

slot provided in the rear mounting bracket. Be careful to observe pin numbering, and to

plug these un-polarised connectors correctly. Pins l and 40 are labelled for each

connector on the board. ~

•
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PL1 Pl.2
2 4 6 /I 1012141618202224262!130323,4363840
oeooooooooaooooooooo 
oooooooooooooomooooo 

1 3 5 7 9)1'131517192123'Z52729·3!33353739

2 • 8 8 10121'1618202.224'2828303234363840
oooocoooooooeooooooo 
00000000.000000000000 
l 3 S 7 9 1113151711!21232527293133353739

PinN2 PL1 PinN2 PU PinN2 PL2 PinNQ PL2- -
1 Ground 21 PPl-1 PC7 1 Ground 21 PP1·2PC6

2 Ground 22 PPl-1 PC6 2 Ground 22 PP1·2PC7

3 PPl-1 PA3 23 PPl-1 PCS 3 Counter O JOUTO 23 PP1·2PC4
4 N/C 24 PPl-1 PC4 4 NIC 24 PP1·2PCS

5 PPl-1 PA2 25 PPl-1 Pco: 5 4 MHz Clock 0/P 25 PPl-2 PCl

6 PPM PA1 J .26 PPl-1 PC1.. 6 N/C 26 PPl-2 PCO

7 PPl-1 PAO:, 27 PPl-1 PC2 1 NIC 27 PPl•2 PB7

8 Counter O CLKO 28 PPl-1 P87 8 N/C 28 PPl-2 PC2

9 Counter O OUTO 29 PPl-1 PC3 9 NIC 29 PPl-2 PB6

10 Coonter O GATO 30 PPl-1 PB6 10 NIC 30 PPl-2 PC3

11 Counter 2 CLK2 31 PPl-1 PBO • 11 N!C 31 PPl-2PB5

12 Counter 2 OUT2 32 PPl•l PBS'. 12 N!C 32 PP1·2PBO

13 ·Counter2.GAT2 33 PPl-1 PSI', 13 PPl-2 PA1 33 PP1·2PB4
14 counter 1 CU<1 34 PPl-1 PB4 14 PPl•2 PAO 34 PP1·2PB1

15 Counter 1 GAT1 35 PPl-1 PB2 15 PPl-2 PA3 35 PPl-2 P83

16 Counter 1 OUTı 36 PP1·1 PB3- 16 PP1·2PA2 36 PPl-2 P82

17 PPH PA4, 37 -5Volls0ut 17 PPl•2 PAS. 37 -SVoltsOut

18 PPl-1 PAS 38 +5 Volts Out 19 PPl-2 PA4 39 +5 Volts Out

19 PPH PA6 39 -12 Volts Out 19 PPJ-2. PA7 39 -12 Volt$ Out

20 PPl,1 PA7.• 40 +12 Volts Out 20 PPl-2 PA6 40 +12 Volts Out

FIGURES.1 INPUTIOUTPUTCONNECTORS PL 1 ANCJ PL2 PIN DESIGNATIONS

Note to Figure 5.1 : The 82C55. input/output lines are designated as follows:

PPI • 1 refers to 82C55 QA2
PPI• 2 refers to 82C55QA3
PA refers to Port e, 
PB refers to Port B
PC refers to Port C
O to 7 is the particular line on the designated port.

Thus PPl-1 PAO refers to 82C55 QA2 Port A line O.

Fig 21.Input/Output connectors PLl and PL2 pin designations

Optional cables and screw terminal assemblies are available from Amplicon Liveline

Ltd to simplity making the connections to the PC14AT/LP .Two of each part are

required and the parts are:

908 919 47 40 way ribbon cable One metre long with IDC connectors 908 919 46 40

"screw terminal assembly for DIN rail mounting

•
9.5.2 MAIN 110 BUS BACK-PLANE CONNECTIONS

Connector. (Pins Bl and Al are at the bracket end of the board). Pin connections are

the host computer.
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Grouod < B1 A1 < -1/0CHCK

+Reset "' B2 A2 < •.. S07

+5Volts < B3 A3 < > S06

+IR02J9• > 84 "' < sos 
•5 Volts < as AS < > S04
+OR02 > S8 A6 < > $03

-12Vol1* < B7 A7 < ,. SD2
-ows < > BB All < > $Ô1 C 

•.12 VOits < B9 A9 < > soo o
Groı.w>d < B10 A10 < tlOCHROY M

s -SMl;:MW < BU A11 < > .AEN p

o -SMEMR < B12 A12 < > SA19 o
t. -ıow < > 813 A13 < > SA18 N

o •IOR < > B14 A14 < > SA17 e
E -OACK3 < > 816 A15 -e > SA16 N

R +OR03 < > B1S A18 < > SA15 T

-DACK1 < > B17 A'f7 < > SA14

s +DR01 < > B18 A18 < > SA13 $

I •DACKO < > B19 A19 < > SA12 I

D CU< < > B20 "20 < > SA'11 o
E +IR07 < > 821 A21 < > S.A10 E

+IR06 < > B22 A» < > SA9
+IR06 < > 823 A23 < > SM

+IR04 < > B24 A24 < > SA7

+IA03 < > 825 A2S < > SA&

-OACK2 < > B26 A26 < > SA5
+TIC < B27 '47 < > SA4

+BALE < B28 A:28 < > SA3
,..5V,olts < 929 A29 < > SA2

osc < B30 A30 < > SA1

Ground < 831 A31 e: > SAO
• Note: Pin 94is IR02 for an XT. Pin 84 is1R09 for an ATwhiı:ın 'ıs re-dlrecte<las IR02

FIGURE 5.2 MAIN PC SUS BACK-PLANE CONNECTOR PlN ASSIGNMENTS

Fig 22.Main pc bus black-plane connector pin assigments

9.6. PROGRAMMING

9.6.1 DEMONSTRATLON DISK

The PC14AT or PC14LP is supplied with a demonstration diskette containing several

routines

written in BASICA and Borland Turbo Pascal. The four files on the disk are:

PC14AT.BAS

PC14AT.PAS

PC14AT.EXE

READ.ME

••

Basic Demonstration program

The BASIC demonstration program is written in the IBM standard BASICA language,

and saved in ASCII format. The program can be run in BASICA, GWBASIC or other

100% compatible BASIC. minor changes will be required to run in QuickBASIC.
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To assist those who wish to modify and enter the program in another version ofilASIC,

the program is in ASCII format, so allowing it to be 'typed' or listed using any text
' ..euıror.

To run the demonstration program:

I. Load the BASIC interpreter .

2. Loada and run "PC14AT".

Pascal Demonstration program

Doth source (PC14AT.PAS) and executable (PC14AT.TIXE) versions of the

demonstration program are provided on the disk.

To run the Pascal version of the demonstration program.

ı. Boot up.

2. Log on to the disk drive or directory containing the demonstration software and type

PC14AT <RETURN>.

Running the Demonstrations

The IlASIC and Pascal versions of the demonstrations are very similar in their

operations and are nm in the same way.

The first screen asks the user to enter the Dase Address selected for the board, and this

address must be the same as that set up on switch SWl. Having done this, the user is

then presented with a menu from which the required demonstrations can be selected The

four menu items comprise:

•
1. All ports output a square wave.

2. BCD counler (Can be viewed on lhe LEDs, if fılted). 3. Wave pattern (Can be viewed

on the LEDs, if fılted). 4. Relurn 1 O DOS,
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9.6.2 COPYRIGHT

The software on the demonstration disk is copyright An:ıplicon liveline Ltd. Any user

who has purchased a PC14AT/LP may use the software, or any part of it, for use in his

own programs, or for resale when delivered wilh a PC14AT or PC14LP.

9.6.3 PROGRAMMING THE 82C53 COUNTERRRIMERS

The 82C53 Programmable Interval Timer provides three 16 bit counter/timers which

can be independently programmed to operate in any one of six modes with BCD or

Binary count functions

The six modes are:

l .Mode O: Inlerrupt on Terminal Count.

2.Mode 1: Programmable One Shot.

3.Mode 2: Rate Generator.

4. Mode3: Square Rale Generator.

5.Mode4: Software Triggered Strobe.

6. Mode5: Hardware Triggered Strobe.

More detailed information on the operation of these various modes is contained in the

data sheet shown in Appendix 82CS3.

82C53 control word

The function of a particular 16 bit timer/counter is established by writing an 8 bit

control word 10 the control register, The control word is followed by the count value

selling and execution of the desired operation •
This 8 bit control word consists of four fields as follows.
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I 071·06 II 05 I 04 II 031·021 D1 I®
1:1 I= l 1 = 11=1 

07,06 cOO Counter O selected
=01 Counter 1 selecıed
;10 Counter 2 setecıed
= 1 1 Prohibitedcombination.

05,04 :00 Latch Counter.
= O 1 Read/load LSB
=10 Read/t.oad MSB
a 11 Read/load LSB followed by MSB

03,02,01 :000 Mode o selected.
=001 Moda 1 .selected.
•• 0.1 O Mode·2 selected.
= O 1 1 Mode 3 selected.
=100 Mode 4 selected.
=101 Mode 5 selected.

DO =0 Binaryselected.
=1 BCD seıected.

Fig 23

82C53 PROGRAMMING EXAMPLES

Example 1

To select Counter 1 to Mode 3, loading/reading low order byte followed by high order

byte in binary , the control word is:

o 1 1 1 o 1 1 o== 7616. 
This value has to be loaded to the control register whose address is Base Address+ Bı6.

Assuming that the board base address is 300i6, the DASIC:1\. statement 01JT &II30D,

&H76 will load the control register with 7616.

The value of the count has now to be loaded to the counter. The address of Counter 1 is
~

base address +916 which, in our example would be 309. To load the value 50 decimal to

this cowıter the IlA.SIC:A staten:ıeiıt OUT &II309, &II32 .OUT &11309, &IIOO is used

it should be noted that both the low order and high order bytes have to be loaded even

though the high order byte, as in the above example, is zero.

Example 2

To read the current count on Counter 1 without affecting the counting operation the

counter has to be latched To do this the control word O 1 O O O 1 1 O (4616) is loaded to

the control register by OUT &H308. &H46. The two bytes then have to be read from
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the latch using the command n;&II308 to read the low order byte followed by il'~

&H308 to read the high order byte. The two byte. The two bytes MUST be read before

attempling 10 execule another OUT instruclion on the same counter.

9.6.4 PROGRAMlVIlNG THE 82C55 PROGRAMJvlABLE PERIPHbRAL

INTERFACES

This digital I/O board features two uncommitted 82C55 CMOS Progranınıable

Peripheral Interface (PPI) devices which can each be configured in a variety of

operating .modes. The operational mode for each port is eslablished by writing to the

control register of the 82C55. This control word also eslablishes whether the port is

configured l G upt:nık a~ input, uuipui. Ul bi-directional.

The control word is 8 bits and has two formats. When bit 7 is set to 1, the control word

is used to establish the operational nıodes for the ports. When set to O, the control word

is used to write bits to Port C for status/control purposes.

The digital I/O facilily of Ihe PC14ALLP provides all 24 lines of each 82C55 on three

8 bit ports, labelled DIO Port AO -A7, DIO Port BO -B7 and DIO Port CO -C7. These

ports are further divided into two groups of 12 bits each, group A comprising the 8 bits

of port A and the high order 4 bits of port C, and Group B comprising the 8 bits of port

B and the low order 4 bits of port C. When port C is split in this mode, note that when a

half byte of data is being read from or written to port C, those four bits occupy the

appropriale high or low end of a full byte, the other four bits not being used.

full details of programming the 82C55 PPI at register level, in its various nıodes, are

shown in the device specification in the Appendix 82C55, and examples of
"programming are given on the demonstration diskette. The three basic operating modes

for each 82C55 are summarised below. •

Mode O (BASIC INPUT/OUTPUT)

This mode is the power-up default with all ports set as input.

In mode O. the PPI provides simple input/output operations. No control signals are

required and the ports defined as input reflect the current state of digital signals on the

lines (no latching). The lines of output defined ports are set to zero on the mode change,

and when a port is loaded, the outputs are tatched to that value
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and when a port ıs loaded.the outputs are latched to that value.

All 24 bits of each PPI can be used for input or output arranged as any combination of

two 8 bit ports and two 4 bit ports.

Mode 1 (STROBED INPUT/OUTPUT)

Mode l provides I/O operations on Group A and/or Group B each with a simple

handshake protocol. In either group, the 4 bit port is used for status and control of the

associated 8 bit port. AnIRQ facility in this mode is available on the PC14AT/LP

Each 8 bit port can be used uni-directionally for either input or output operations, both

being latched.

Mode 2 (STROBED BI-DIRECTIONAL INPUT/OUTPUT)

This mode of operation can be applied to group A only, and provides one 8 bit bi-

directional data port and one 5 bit control and status port with IRQ lacility Both input

and output operations are latched. Port B can be used in mode O or 1 while port A is in

mode 2.

Mixed Mode

The ports of the PPI can he programmed to operate in a mixed combination of modes

that in some cases leave bits ofport C unused for control or status purposes. These

unused bits can be programmed for use as inputs or outputs.
"'Further information on the 82C55 operational modes will be lound in Appendix 82C55.

•

82C55 Control Word

The function of the ports is established by writing an 8 bit control word to the 82C55

control register. The format of the word is as follows:
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D7 = O Bit SeVReset active. - 1 Mode definition active.

When D7 is set to O, any one of the eight bits of port C can be set or reset using a single
f"""\.TTT .: .•..•.. -,l-- .•..•--.-..-.4-.!.-•.•..,.
VU ı 111::>UUIAlUH.

D6,D5 = O O Group A ports selected to Mode O.

= O 1 Group A ports selected to Mode 1.

= 1 O Group A ports selected to Mode 2.

- 1 1 Group A ports selected to Mode 2.

D4 =O Port A selected for output.

- 1 Port A selected for input.

D3 =O Por 1 C upper selected for output

- 1 Port C upper selected for input.

D2 =O Group B ports selected to Mode O.

- 1 Group I3 ports selected to Mode 1

Dl =O Port B selected for output

== 1 Porl I3 selecled for input.

DO =O Porl C lower selected for output

= 1 Port C lower selected for input

82C55 Programming Examples

~
In the following examples it is assun:ıed that the base address of the board is 01I30ıo and

that 82C55 # 1 (QA2) is being programmed.

Example 1

To select all ports to operate in Mode O as output ports the control word to be loaded

into the control register is:

1 O O O O O O O= 8016
The BASICA command OUT &HIB3, &H80 will load the control word into the control

register of 82C55 # 1.
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A furl her BASIC command such as OUT &Hl BO, & F..FF will oulput the value FF

from Port A.

Example 2

To select Group A to Mode 1 as input and Group B to Mode O as output the required

control word is:

1 O 111 OOO=B8ı6

Example 3

To select Group A to Mode 2 and Group B to Mode O as output requires the control

word. 1 1 xx x O O O= (say) C0ı6 Where x = don't care.

Further examples of control words are contained in Appendix 82C55.

APPENDICES

APPENDIX A.

Wait State Generator Setting
Earlier PC14AT/IP boards incorporated an on-board wait state generator (OAlO) to

enable>- to operate
reliabty in a wide range of PC!XTJAT 286, 386 and 486 machines. The need for this was

because sonıe machines, that are otherwise Ifi1v1 compatible, operated the VQ expansion
~

bus at clock frequencies higher than the accepted 8 MHz. This wait state generator can

now be fitted as a special option.

For correct operation at these higher frequencies it becomes necessary to slow down the

bus interface signals, locally, on the PC14AT/1P board. The degree of retardation can be

adjusted to give optimum performance in any machine. Being local to the PC14AT/LP

board, tlri.5 .5iuW111g Juvviı iıl 110 way iıııpai.i.5 the pı;;ıfuuüauCı:; vl'tl1ı;; iıu.5t wıüputer.

The expansion bus frequency is not necessarily the same as that of the main processor

clock. A computer which is specified as a 12, 16 Ml Iz or higher processor could well

have an expansion bus frequency of 8 MHz. Unless explicitly stated in the machine

specification there is no easy way to establish the speed of the expansion bus.
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If the expansion speed is known, then use the following table to set the appropriate

number of wait states. If the bus speed is not known, it is suggested that the number of

wait states is lelt at zero (No jumper). if the PC14ATiLP functions correctly Leave the

setting at zero wait states. if operation is erratic, increase the number of wait states.

Introducing wait states can cause some machines to hang up, otherwise no harm can be

done by setting the number of wait states too high, however the response of the

PC14ATILP board will not be optimum.

N"·of Walt Expansion J4Jumper
Stateı euaspeed Setting

o UptoBMH;z NoJumper
1 BtoıOMHz 3
2 10to12MHz 4
3 12 MHzandabove 5

Fig 24.

Appendix 82C53 Contents
Sample Manufacturer5 Data Sheets. The 82C53 CMOS Programmable Interval Timer

Appendix 8:2C55Contents
Sample Manufacturer5 Data Sheets. The 82C55 CMOS Programmable

Peripheralinterface

APPENDIXB

Full circuit diagrams and the layout of the components on the PC14AT and PC14LP

printed clrcuit board are given in this appendix.

Drawing Number 893140. PC14AT Schematic

Drawing Number 893143. PC14A T Assembly Details Drawing Number 904066.

PC14LP Schematic •
Drawing Number 904067 .PC141P Assembly Details ---

APPENDIX 82C53 CMOS PROGRAlV!M.ABLE !NTERV AL TIMER GENERAL

DESCRIPTIDN

The I:v1SI:vffi2C53.5RS1GSIJS and MSM62Ç53.2RSıGSIJS are prvgüuTımauiı;; uniVı;;ı::.n~

timers desogned or use in microcomputer systems. based on silicon gate CMOS
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technology. in requires a standby current O' only l 00 ,.it (max) when the chip os in the

nonselected state During timer operation. power consumption 05 still very now with

only 5 rr.ı1\ Imaxl at 5 MIIz of current requored.

The devices consost to three independent counters and can count up to a maximum of 5

MIIz (MSM62C53.5) and 61vIIIz (Iv1S1vi62C53.2l The timer features six dotiercnt

counter modes. and binary count BCD count func. toons Count values can be set in byte

or word units. and all functions are freely program ..mable

Features

.Maximum operating frequency of 5 MIIz .Six counter modes available for each counter

IMSM82C53-51 .binary and decimal counting possible

.Maximum operating :frequency of 8 1v1Ilz (1v1SM82C532l 24pin DIP

(MSM82C535RS1MSM82C532RS)
"'!"T• '! "!! "! T ,• "!.. "! ""!,..""!c • ~-~, "!.,111gn sp..« ana ıow power cons1Jmpııon a.cme ...o .rz.pın ·11.5ı pacı(age

(MSM82C535GSIMSM82C53.2GS1 through silicon gate CMOS technology .28pin

PLCC Pockoge (1vISM82C53.5JSilvIS1vf82C532JSI

.Compliely static operation

, Thr.. independen, Iö.bit down-counters ,JV ıo 6V single power supply

Functional block diagram='",, "c

COUNTER
II()

COUNTER
{I)::,
m.,
<(za:
w...
~

o
o"' o)£ ••••••
..., <( ::,
ı:., Cl o

CONTROL
WOAD

REGISTER

Fig 25.Counter stractur
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APPENDIX 82C53

PIN CONFIGURATION

o,. Vee

o~ Wn

Os AÖ

o.... cs
O·,.t Aı

o~ Ao

o, CLK7 

Do OUT2

Cl.KO GAT·e-;ı

OUTO· CLK\

G..ATEO GATE 1

GND ,ou·Tı

Fig 26.Pin configuration

•
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APPENDIX 82C53
ABSOLUTE MAXIMUM RATINGS

lırruıs.
P.a1arneıe, Symbol Conc:ımons Unıt

M$M81CŞJ ŞRS I MSM81ÇS3 SGS I MSMSJCSJ $.JS
~SM82CS3 2AS MSM81·C&l2GS MS~f;l1CS3,2JS-·S~u'oply Voltage Vee -o.s 10 • 7 V

Input voııage VIN Ae,pecı to GlııO -0 •.S ıo Vee • O 5 V

Ouıı,uı Volt ~ge vour - O 5 10 Vee • 0.5 V

Stoıage Temperature Tsıa - 5.S 10 • 150 •c
Poweı O,ss.ıpatıon Po Ta• 2s•c 0.9 l 07 I 0.9 w...._____

OPERATING RANGES

Symbol Llmit.s -Condiı iorıi Unit

Suooly Vollage Vee vu,> 0,2v. VıH • Vee - 0.2v · I v
ope,~üng ıreauM<V 2.6 MJ:!z . -----I.I -ı,- -------

Opıe,.ıı,r,9 Temperature -4010 •85 ·c

RECOMMENDED OPERATING CONDITIONS

.Paramt"tt"t Sv~I Min. Typ_ Max_ Vniı

Supply Vc>ltage Vee 4.5 5 5.5 V

Operaıing Temperature Top --40 +25 ~as •c
.•• L.• Input Vohag~ ViL -0,3 +O.B V

'"H" lnpuı Voltage VıH ~-2 Vee +0.3 V

OC CHARACTERISTICS

Parameter Symbol Conditions Mıf\p Typ. Max. I Unit

•. L .. Ouıpuİ Voııaııe 1 Vol IOL • 4mA 04s I V..
Il()H • -1mA 3.7 V

"H"Ouıpuı Voııage Votı. ___ .__. -- ... _. ...•.....•.------·-
lf'put Le-e-k Current 'ı..ı o$ v,N ~ Vee vcc•4.sv ,o s.sv I -ıo j l 10 I ı,A

t£ü;;:ı~~~k.curt~nt 1LO o svcur ~ Vee f r ••••4o•cto +s.s•e -10 10 ,.A

csz Vee --0.2v
Ptt.1ndbv Sı,;pply Curren, ıccs · v,H.ıt.vcc -o..zv I I ı I 100 I µA'v,l :ı;;o.2v~'°°"' ~l .~;1 s I mA IQpe,.aılı,gSvppıy Cutten• I 1cc

'CtK • 11S•ı Cı.~Opfl MSM82C53·1 I I I Ia mA

Fig 27.0perating ranges,recomnfended operating conditions ,de characteristics

•
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APPENDIX 82C53

AC CHARACTERISTICS
CVcc' 4 SV' 5 5V. Ta• -40 - •8!>. Cl

' MSM82C53 S \ MSM82C!>J 1
Symt,ol - Mın I Ma• M,n, M.-•. Un.ıi CQneli ı ıon1-

~dd,ess Sfı-uı> T ım« tıırloıf' ,e;ıçfırl9 1AR

!'°o,n, *'4old r ıınr iıltr.ı ne;ı.dıng ı RA

Aea.d Pul$t W,<hh · TRA

30

o
150
200

o
JO

1!>0
100

30
o

ıso
200

o
20

ıso
100

20
200
125
60

60 

so
50

..
"'

Rud 
evete

"'TAVA 

TAW

TWA

TWW Wı,ıP,
evet,

n,
n,

Aekt,t~\. Hold Ttmf .altt,•iwr·iıihg.

Wıı18 Pı.ıl1~W,dıt\ ..
Oaı;, Jnput St-l•ui>Tlıne before writing TOW

0,na lnf)ul Holı;j Tıme,ft~ı writH'ııQı

Write 'Aecoveıy time

TWO 30

TRVW 200 .."'
DC Cloc.!ıı Cvcıe Time

Clock ''H'' Puls~WuJUt

CJock "L" Putse Wiaıh

•· H" Gtıı~ fluke Widıt-ı

.• L •· Ga1e IJvtse Width

lCLK 

TPWH

TPWL

TGW 
TGL 

100 o c,
60

60
50
so n,

nı Ctock

"'. - and
- •• ··- 9ill~

!,O

50

Ou~ut Floaı\n.g Orıav Ti.mea'h.tr I T.O· F : !, i 90.
•• .cı,t'lg ' -----i-- i. ·- ~'.
Output O!!.ıY!~!.a'-~~, 9.-1e -··. TOOG ~ _ _J ..120~~·:.
Ou1pu1Delayiitne aher eteee TOO t I 1S0---· ~ ----Ou1pu-1 r.>eıav Ti~ •her ;addf~

Gate tnı,ut Seı,up Time before c::ıoc• ı TGS i SO ,

Gat• lnpu, Hold T,me afıe-r 4;:lo,;k -·. . t TGH .• 1 SO ii
Otitp.ul ()f:fay lnne aheı ,eııding __ •..•_l lAO _ • _ 120 110 ns

90 nı
ı2Ö ..•..• ~ Oe-tav

• ______.; Jtme-
150 i ns '
180TA.O 180

Notı: ltfflingmeasuredaı VL • 0.8V a-od VH·• 2.2V 1or both '•nPuts and OU1PU1S.

TIME CHART
Write TiMi"9

Ao-ı,CS

Do .•• ,

• I !•TWA.

wR

Fig 28.AC characteristics ,Time chart

80 



A•dTlmlnt
APPENDIX 82C53 

HIGloi 11\APEOANCE HIG"i JMPE DANCE

Clock 6 Gıtte Tınıı,.

-TCl.K

CLI(

GATE

OUT

~Fig 29.Read timing

•
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DESCRIPTION OF PIN FUNCTIONS

PınSvmbot ınoı.ıt/outpuı Fu.net.a·"
1 lhrN·tlait B-oi• t,t,0,ıte:ttOn.ıl dtııa buı U1ı'C1 wfı.tf' .-uıJnt

I conıJç,f wO!CJI·ırı-d count v•lwH. ar,.d ttMfı"t covnı ..,.;vıtı
I upon ,ıcep1ton of WA ıtıd FİP ,,grı.ııı ftOffl CPU .. -..-·.'• ·;.·_ ...•.. . -----·-l O.aıt ır-.n,tır wııh tM CPU •111'.ttlftd whııffı ttııı Oft\ ıı at lovrw
\ ....,.,. Wh«" It h,r tt...et. lht chıl.ı buı 100 tfuu 0.,1 ı•
· ıwttd'Nrd t() tiigh i.mmcı.nw u.ı1!1~'• tftıthıır wriıtng M>t

,eııd,ng cın be t"tgıltd. tnıırnaı re9,ııeıı... n~¥eı. ı•n'la•f'l
unct\ı.na-6,

07 - 00 T 8,dlflCttQnal
\ CS.tabul

.. ~.~
1 Ch,pıe~t1 1

I

·-··;··-·--·--J___ I . - . - ·-----·-' Aud .• nı,vf İ Input } 011.ı an bl uandıt,ııd ttom MSM8:1C!t3to CPU w1'f>n

; w111e,ııı,u1 , ı~~.-·1-ı···:~~·;•:.::~~-~.,:-c;ü~~~sım", .. " -I
I ' th•ı Pll'l •••. , low te....t.

jl .Addr•ıı inpu1 i lnpu1 0"4 of the ıhrM m~ıtnı1 tO\ln.terı or ıtııt conuoı wo~

I
! ter ıı ıeltc;ıtd by AO/A.Ico,nt,,,ıaı,.o_ıı, Tf1ftli ıwo pını • .._..
; i no,maily connotted ,o ,,.. •- towe, o«ıoı ı.n ol ,••

.ı-----_,. ,;.ı-- _ ·-- _ ~•n_bu1.
CLK0-2 i Ooc:kİnput lnpı.n Su~y of fhrff doctc "'9'tlfı ,ot- tlnM cou:nıanıncorpo·

-t-: ··-·· I .•.•o ••• MSM82~3.

GA.TE0-2 1 Gate,,:;;-ı tnpuı Con1ıof oi nıntn9, •r11,.rrı,pı,on.and ,uıırtu,,g ot counıtf'l:g
ill t'he1hl'ff re~c:ıiw coun..,, in acoorı:ıancırto tht •• co"~
ıroı ""-Of'd conı•nU.

1--·--·
iiö

WA

AO,A1

OVT0-2 Ouıı,ut Output ot Q01Jf'ltifrouıı,uc wıwforrn irı ueor~ ,ııı,th the
Mt mode ar\d cc,..,ntvalut.

Oounter ovıpuı·

SYSTEM INTERFACING

AOOAESS8US
16bltı

Al IAO

CONTROL8US

OATA8VS
Sbiıı

Al AO

82C53·5182CSJ·2

COUNTER.O COUNTERırl

OUT GATE cı,« OUTGATE CLK

Fig 30.System interfacing

••
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DESCRIPTION OF BASIC OPERATIONS

APPENDIX 82CS3

0 l l --+- 0 ll t....1-·• Oaı•bullOfOUnıeı .•OW.thing

;

·, ~--~ J i Oa,.abıııtoc~~tW,iting
t ı O I O I Da10 tKıs lo counıe, • 1w,ı,,;,g

.._!_ ~ ı 1 1 0•.tabuıtO~~~~! ..word<tgjlttrWu1ıf\g'

O 1 O O I Oııa bus ftom CO\ll"n.-, • O Auctrng- ~ •.~--
(I .J O I O 1 l o.,.but hom COVf'U*t • t Rf'•••••• 9

~-'·'. O _ .•• , 1 ~ --~~·• but hom counftt.• 2 Read~~----------f
o I o

.._..___

o •.

OESCRJPTION OF OPERATION

8:ZCS3 tı,ncrıons aı,ı ı<tle<:ıedl>V • conııol w014
fıotn the.CPU. In ıhe ı•~ıred p,og,.in sequence, ıM
eontı-oJwotd seu,ng is foffo¥\'adby the' counı \tllıH:
setting ¥Id ••ecu,ıon ot the de.sired ttfflet ope, alion.

Coıııroı w....ı - eou,,, v..ı ••• ......,_
Eai:!ı counter oper.ıion m9de ls ıeı ·try control

WOid prOtfa,JVnin.g. The Cor'tıtol WOl'd for"'-' .•• ·out-•
ı.ned ,below.

Dl ~ DS 04 03 02 01 00 

I sc, !~ I Rt.ijRlof Mı! Mı I ı.ıo 1acol
S.lecı R•adlLoed Modo BCD

Counı•r
ICS• O. AO.At• 1;1. !'O• ı.WR •Ol

SCI $ÇO s.ıeo"'"""
o o Counıe, 1f P irıtle-dio;n

o 1 Count., It 1 Mloclion

1 o Co""terfl2Mloctio<ı
1 1 IIJo,go1COffltıiMI .••••

• _.__ IRL1. Ill.Ol: Coı,nı •• ıuo AHdôn9'
Loedintform~ •uino

R\.I RLO Stı ConJ.,.,,

o o Çoı,nıt, u,cıı _,.llon
o 1

flıııcı;119/ı.o.!itıı ol L-ıSignilic.onı
bvtt lLS81

1 o ~etcfln,/Loading:of Moıı S~tficıını
ı,yı, ll\4SBJ~
Aoııdinfı/Loadingol lŞ8 fol-d ı,yı 1 MSB 

• Modtt (M2, M1. MOJ: Op,orati01' ~vd0ttn MOdıı
M"Hin9

Ml Ml MO 'Sift Cont*'('ts

o· o 9 Modıı O llnt~nıp1 on TerminM Cound

o o j Modo I (P•oıı••~ O.ııo·S~oıl

• 1 o Modo2 IR•tt~,;rıto,I

~ I I MOde 3 (Sqı.tJtıt Waw Gın..r•ıoı)

I o o ~ • tSoı,wa-r• Trjo:gıı;,ecs sı,oı-•
I I o .ı Modi 5 ,H1rctwv.1re·T,rigget.O Strcıbıı)

BCD SHContıınu

o e;,..,., Counı li6.~u e'ınıırvı

I BCOCou•ı 14-dtoidts Bi"°"' Coded
Oociınal>

Alter tet1i119 Roıı:1/Lood, Mode. and 8CO In udi
countu ıı outlin.td abo'#, ne1Ct seı tM deı·i,..d count
¥Mu.-. On ıomı Mı:ideı. coun.titıg iı started immtıd'iııteıv
•fte.r l.tı• c::ou~,v~.u• h# bHh writtent. T'hfs count
YafU4l s.ttıing ffluu conform whh the Rud/load formeı
Ml hı ııdvance. ,Note th.at ıhe inıetttaf tot,;rite,s are
reHt t(I OQOOH (l<Jring c·onırQt word seuırıg. Ttıe
COüt"iler v&fue ,10000Ht (:an·,I be -read,

if ıh9 two byt• (LS8 .ı:nd-MSBİ·-. written •t ıhiı
,._., İllt.O on4 RL1 - 1.11. ••~• no•• ol the lollowiı>t
l>'1tca.i•ion.

A.10,0"9" IM ·c:oı,nı \fllUt1 ,nay tMt ., in ,.,. thrw
cou,uen · l,ı anv •ou•!lOJ- after tN COt'lt,ot word h•
bNfl •• tn NC'h count•,. count 'iıtueı ft\urt be l*I
corttıcu1JWlv In_ ıh• l.SB - MS8 ord•r ~ 4ıtty Onıt
eounıe,.

Fig 31.Discription of operation

•

83



APPENDIX 82C53

ch"'9t" {""H •• 10 ••L•. o.- '•L'• to •.H1 tn tht ne._,
coutıte,ovtı,vt to tw e•e-cuted,Tht'covntfngo~.­
hOl'f aı ch• 9.aıır ınt,uı n done· the Ul'ftl' .a1. in rnooe 2.

sıoPOıf(t w.,._n ıhtı oat, ml)l.n u ıwiıched 10 "I,"
'".,..'· ;,no ,Ht,rtf'd from •~ ,t-f counı value *"*"
'-""••c.ht!dbac\ı ,o ·-~ ·• ltY't'I.

• ~ .• (ıottw••.•,,i•••. tt, ••• J
TM courıte, OUtp..;1 h ıwiıctıfd •o NH•• ıeveı by tht­
modt ıanino. Countıl'\Q ıı ,,..-,ad u, th• same •ay
H dHcıMı, fo, mc:ıdt O. A 1m9'ıt ''L•. putı.ı equ.tv.•
""t to '()flıt ,cı_ock wıctıhiı 9"1,rııed ~, ıht c0u,-ıtr
OUtCNtwtwn Oııt tt:fffl~ COUl'lt ı$ re,tt1ed.
Thrı ~• dttf~ı horn 2 ;" ıh•t the ·•ı... '' lf'l'el ı;,vı,
put ,ooHrı one clock ••ıt'e, tn. nıocıı 2, ar,d iha1
PultıH Mt noı reoeatflf ir, -ncce 4. Counıin9 •1

• Mode5 th....ıw•• t,i.., ıttab•l
The covnı,, ouıput •I ,w:ıch,t'd ıo ·~·· t~l by ıhe
mode wtıın9, Counting ,, u,tr,f'O, a.no l~ Qıt9 inpuot
MWd. ın tht- ~~ wıy u ın mode 1.
Thır coul'\14t-'ouıput ,, ,oer,ı,cal to the mocx 4 out,
puı
The ,..,ı,t0uı ,oin of th_. g,aı• tı,put '4thah. ın the.
ı.t>o~ tN'ıdn ~re ,ummaıııed m thr foUo:mng uıble,

. ·-· . ~ ---· .•·- Cınmt•,ıg pouible I

,.. .
, HJ S1aıt ot couAlıt\;9 ı
: C2'l Aetı~rtı'9 ..ı'---------1-+ --~- .

IH CovnlN\9 noı poN,tble I s, .• ,t of (:OlJntingiıı Counter outoı.n forced 10 "H •.• lewet-
Countin.g p,oqible

tı·t Countiı,ı noı ootsibi•
.:42;.;I_Co:c.;_u_n_ıe_,.:°".;...:'P.:•.:•_to;_•_ced_·_ıo_~·~::!~!.+------

3t~--• - ı Counıl09 not ...,,.iblo
Coı..ıt1t,nııı pcnıible

·- Count ~ng p,oı;ıible

n:ı S11,ı ot c()uf\lN'fg

Ill Aeıriggeıffl9

Mı>d• o
CLK 

[ wii ....___. • 3 2 ' o 2 1 o
OUT !GATE• 'H'I

I ı ı ,-I
I
I

[
WAtıfllı•~

GATE
ıİ • • • 3 ı I o

OUT

Modo1

C~«: 

[ ,.,.
4 3 2 I o

OUT

[GATE~
4 3 ı 4 3 ı I o

OUT (n • 41

Fig ~2.

•
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Mode2

Cu<

[ WR 1In• 4t 

OUT IGATE • 'H"I

[ GA'T(

OuT,n•41

Mod•3

CLK

[ wi\

OUT !GATE • 'H'I

[ GATE s
·OUT ı.,. 5)

3 2 I 1

3 '1 1
't__J

LJ
• l 2 1

L

l.t.:.cl
2 • 2 • 2 ' 1 3 7 3 3

I ı I I Lr
ı ~-

s ' 7 s ı !, '

-··cue

[

wii

OUT IGA'fE • 'H')

[
o3

LJ
GATE

24 3 4

OUT

ModoS

CL.IC

GATE

OUT l"• 41
3 ı I o

LJ
~

.ı 1 • 3 1 I o
GATE __j

our· ,.,. 4)

Not•: ··o·· •J ıh9v.ııw wt •n thecoun,u.
ftguıeı. ;n ıh~ut: Ô'JSl'»mıı. ,.re, tö cowmer vıh.ıın.

Fig"'33.

•
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II-int ot Couııt• voı-
A_n 82CS3 C·ounı.ng 11 down<oun1ıng. ıhe

counring beıng tit 11ıtpı of 2 ,n motıt 3. Counter v1l4.1H
cın be reed durir'lg countin~ by C 1) dh~c• ,e;ıding. and
'21 counter tatthing , .•.,~adon ıhe uv··ı.

• ~,..cıını
Counte• valuıtı CM\ be re.ad by dı,e(t reading o~ta·
1,onı.
Sına the coun1e, valut •••d aceo,ding ıo ıhe ttming
of d.a AO ai'\d Cl l( signats fJ not gvaranıeed. ıı iı
necflsary re S10f) ıhıt counting bv a gate mput signal.
or ıo intenupl ıtw clock input temporarily by an
e•1e-,na1ci,C\.lh ,o t'ntı.ıı• ıhaı ıh• couMer value tı
co,,,.ı:ıty read.

• C-m letdiint
tr, itıis ~1hod. ıhe counı*r vaf..- n fatched bV
wrJting: • tounıttt l,aıc-h command. thereby tn.abting
a st•blıt valve ıo bt ıead wııhouC eHıttlng 1he­
C°"1ttlingin any w,y at au. An eııcampteof a c-ounteı
ıatcl'ıing 0,09nm iı 9ıven beJow.
Count cu ıaıc.htf"lg •••c:u,ed to, counttı ı: 1 (Ae~/
lo•d 2-t;yt• Wıti.ngl

MV1A O 1 O O " x • ıt
-c:.__o«note-s counter ıatchi"g

OUT n3 LWtite itt conırof word address
(n3l
The COUrntr value •t 1hispoint
is latched

INAl ---[Roding of IM lS8 ol IM
counter va1ue latched from
count•r #1.
n1: Courner •1 address:

MOV B.A
INnl
MOVC.A

Rtıdi"9 ol MSB from counıı,r.,.

E••""'lo of Pt,cıal Appl!Q<ion
• B2C53 uıed H • 32 -blı counıe,.

$2C53-5182C53,ı

- CLKO OUTO

- ClK.1 OUTl -
ClK2 OUT2rı-

lke counter -"' and counter ,::1
Counıı:, :sl; mode O. upper order 16--bit counter

vat ve
Counıtr •2; mode '2. tower order 16-bıt counıer

vatue
Tfı,s settirıg e"ables coun1in9 up to • ma•imum of 2-u.

Fig 34.

•
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CMOS PROGRAMMABLE PERIPHERAL INTERFACE

GENERAL DESCRIPTION
The MSM82C5 SA it a programmable uniı,eısal 110 inıerf ace eevsee ,vh,ch opeı aıes as h,gh speı,d and on

low power consumption due ıo 3 ~ silicon oate CMOS technology. ıı ,s ıhe best fıı as arı ı,o oort ın a svsıem
which employs the B·bılparallel processing MSM80C85A CPU. Th,s <1evicehas 24,tı,t ııo pins e<ıuivaıerıııo three
8·bit 110 pon, and all inpuısıoutpuıs are TTL inıeıtace compatıble

FEATURES

• H.g:tlspfe'd ınd low Powe, con1vmpııon dut 10 3 ~
Jilicon gaıe CMOS ıechnoıogy

• 3 V ıo 6 V slngl• pc,wer supptv
• Fun uatic operation
• Progıımm.ııbt• 24·bit 1/0 potu
• 8jdirKtio~ı buı ooe,.ıtion fPort Al

CIRCUIT CONFIGURATION

• 8ıt ıet/rtut function (Port Cl
• TTL comc,•tible
•40,pın OtP IMSM82C55A,5RS/MSM87C55A·2F1S1
• 44.pin fl.at package

1MSM82C55A,SGS/MSM82CS5A·2GSI
• 44,p,n PLCC IMSM82C55A,2JS1
• Comoaıibte w.ıh 82SSA,5

vcc 

···-+ 1 m~AOUP
POAT A PA., - PA,

ı
AOUP
CON·
TROL_J-1 ~ROUPA~PORTC

I
~ (HIGH . PC, - PC1
::; · 0~0!~ I

~- 8
A

Oo -o,,
BUFFER

. 811
4 GROUI' B I "POATC

!LOW PC0 - PC3
OROEA ı,4 BITS

iiö GROUP 8

REAO/
CON•

WR WRITE
TROL

CON·
RESET TROi. I ( J :4 ,o.Are k I I ) PSo - P81ı.OGIC I

cs
Ao
Aı

Fig ıs.
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PIN CONFIGURATION

PA1 [!
PA, aj mJ PAs
PA1

PAo
RO

cs~ t: RESET
GNO Oo

Aı
Ao

PC7~ ~03
PC• ı o.

Os

Pc. l!;ıı ııııı o.
o,,c,l recPC;j I PB,

PCs I PB,

P8o P9s

PB:ı P84 

PB2 . PBı

Fig 36.

•
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ABSOLUTE MAXIMUM RA TINGS

Lımııs
Pa,ame1e, Svmbot Condıtıons Unit

•••••• :ıc, •.••••• , •••••,:ıc ••.• !,(;$l
MSMncs~• )AS MS~llCS\ılı. 2GS t.ıısM&,CHA ;t.ı5

Ssupı,ly Voltage Vee Ta s 25°C -0.5 ıo +7 V

tnpı,I Voltage
wııh -0.5 ıe Vee + 0.5\İfN sespecı V

Ouıpvt voııaııe VouT toGNO -0.5 ıo Vee+ 0.5 V

Storage T•moera,u,e lsıo - -55 to+ 150 •c
Power Oissipatıon Po Ta• 25°C 1.0 I 0.7 I 1.0 w

OPERATING RANGE

Pafatnettt Symbol L•mits Ul'\it

Suooıv Voltage vee 3106 V--·
Opı,raıi~ 1'.e.moııtarura Top -4010 85 •c

RECOMMENOED OPERATING RANGE

P,,...,.,., Symbol Min. Typ. Ma•. Unit

SuPıılY Voltıot vee 4.S 5 5.5 V
Oporari"O Tempetatu.re TOP -40 -zs +85 •c
"L" lnpu,VOI- VtL -0.3 •0.8 V

•• H" tııput Voltage VtH 2.2 Vçç·+O.J V

DC C'tiARACTERISTICS

MSM82C55A·2
Parwne,~, ,symbol

"L'' Ou1puı VOitage VOL------··
"H" Ouıouı Vohııg, VO>i

- --·--··
t npu1 l.eak Cuutıru I Lt-·-
Output Leak Curre'nt •.ı.o
Sı.ıpplyCutrenı -ccstn•ndbvl

AWtatf' Suc,oty ıccCurnonı (ac·ıh,el

Cond•tıoıns
Min. fTyp.lM•x.

; 0.4''OL• 2,5mA
=I~~ • :~~-;A . l
1 tOH • •<40µA !. . . -·-· --- -. ...,
: ,toH. -"2.!>mA ı . , -
1 · -· --- -- , vcc • 4.Sv ıo • ·
İ ~-:: v,N '.'.: Vee s.ev i -10
. o<'. IIOUT ~ Vee i h. -•o'C I() • - ıo' - . -·-- --'-i •as•c i

cs,;; Vee -o.2v , ıc • OpFı •
v,H ? vcc -o:ıv ı L

! VtL:; 0.2V
ı- -------·. ,,,..•...•..• , •.•..
8}(.~!,A ~ 3*rıiN/C,l,ıı••-.
IX'\~ 7 iMNıCPU ,••••••••

•·-'--· I I I V2.4 I ı j ı~• ' V..,
ı ?i ·-·--. ·l

1 -----L-32~- ··- --i-~
I •. I

j
. ı_o r -ı , . ı ,,,.

, .• , .,._ ...L .• ·~-
10 ı -10 ' • 10 I ı,A

--l ". - T . J..--;-;---ı
I I

, 0.1 : 100 0.1 ! ıo I pA
i .j .

4.2 .

s 8

FJg 37.

Unit

V

mA

•
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AC CHARACTERISTICS

Pa.,arne1eı

St1u1JT ,mt o1 aOdrtH 10 tht! l•ıttng eôgıf of RÖ 10
o

100 n,lio!d T~t of .aıddıuı10 lhe nııng_~~-'?L~~
Jü5 P~l,e Wtdth Iı

I
ouıpı.ıı ot ctef,neJ! .nıa l
O.et•v T',me 1,c,m 1f'ıtrdıng edge of 1!flS to tht 1
tıo.ı1i,,g. ot data. bus
~ .m• from •~• .,,,n; eöııe ol ITT> orWR to••• n<•t I
taıı,r.ıg edgt ol RO or wJ:i .

_s~~.c ;~me ot adcs,eJ.ci belo,~.~~ı:e t-.tı:no ~t~ WA I
tu,!d T ,me: of ~re,-~ al ıer ·ıhe r,s,ng ertge·or W.R

~.".!'_":Wu:ııh I
s~~~p~ftr!t! or b.ui d.ata .he.fore the rı,·,ng ~dgt of WA°;

· Hon T ,m, ot bus dau ..ıh~, thf nsıngeı}.Qe er WR

O.••v T,me.ırom•N!' taılına edgt of RD ıo tt,c

O.lay T ,m~ lıom me ,,,,ng edge of WR 10 the
0v1put ol defined dat.ı

Seu,ip Time ol .port data beto,e the t.ııı,tı9 edçıe ol

1<15
!:!.~.. '!!~' or port dııı alt-tf ıhe fıtiıng ed9t of !!,O .
ACt< Pul>t Width

ffiPuı•• w,dıh~.-,-•.... ..,. -·--
S.eıup T'tf'ne of pOrt (latıı ı;,ef01'e ıhe "tıın-g ed_gıe ot
STB
ı-ı;ldf ,;t ~( pOt\ data ahtt ıfle Hl•nt .-doe of's'Ti··----·-M .. • • -.-' 'j-
öeıev Tune ftom ,ne falling ,cıg« ol ACKto ıh,
ouU>ı.ıl of df:tf~daıı
O,ıav T,m, teem ıht using edgt of ACı< 10 l~
tıo.ı,ng of port t~o,t ,A In mock21
O•Lev Timtı froffl th.t ,.sJng edgeot WR to ıh• taUıng
wııeol.OBf
ô;ıav T ,me from ~h~~;ıı,~ ·;;;;'";t lcK to ıt1r
, ,s.tng. fdge ot 08F-·-·- ··~ .. ·~.•..--------·
oeıay Ttmt; ftom the taıtıng edge of' ST'B to the
rıııng_ tdge or t8F ~

Oe.ı.y Time from tt\e rni."9 tdQe of RO 10 1M bılin;

!'1~ -------·-·-·· -
Othıv T1mehom ttıe '•lhng tdgt of AO 1.0 ıhe
fbilıng tdı;t ol tNTA-·--- -----o~ı.,v T,me tıom me,,,,r,g edııe of STB 10th*
nsıng, ~dge ~! .NTR .

Ôf'lasv ·r tn• 1-rom ıf'ıe r,scng edge oi ACK ıe 1h•·

rıt1"9~~of tNTFI

Otııav Tım.ehb'm ıhı!: tauın.gedgr of WR u, ıhr

fall,ng edge of ır.ılR

•AO

20
·20

300

[ 200
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Pott tnpuı

CS. Aı. Ao _____,
O,• Oo

f---tOF

8ıııiı:Outpvt 0-.tion (Modo 01.

•ww

O, - Do ----------+--'

Po,,o...,l)<,t

Strobe lnout Oı,e,ııtlon IModt 11

'ST

IIF
ısrr

INTR

Po,t input --- -~---------------.._.--•PS---l

Fig 39.

•
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s.,oı. Oını,ı,t Oı>e<tıionlModı 11

•we

Bidi,..C1i<>MI But oı,.ration IModı2.1

tNTR

1Jı.OB

!BF I jt,<O11=-=Lr-~-----Port A ----- ----

@I

Fig 40.

•
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OUTPUT CHARACTERISTICS (REFERfNCE VALUE)

s

s ·l 7T•· -eo-as'c
Xo voe •s.ov>
! 3

1• ?"f
;;
Q
;
o

o
o -2 -3 .•4

Ouıı,uı currını ıoı-ı lmA!

5

s.., 4

~
f 3

i
t 2

I::,o
o
L-o

vcc- s.ov
Ttt • -~ro-er.•c

I
2 3 5

Output currant IOL lmAI

Nıtııe: The dtree1t0rı of flowing into r~ CM'Vicıı ;, tık..., aıs poshtw for ttı. outpı.,t curıwnt.

"' Fig 41.

•
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f',nNo tıe'" ınc-,ı:04.,tou,

Di• DO 8•d•r~c:1,o~t lnpu~ and
d~ta b,.a Ou\pul

RESH ~f'H'1 ınpııt 11'puı

cs Chıo selecı lf'tC)vt

ınou,

ifü R•ad ,nt,ıul lnp-ı,,it

--·
wit WrtteıJ\pvı fnoul

Ii.O.Al P()fl\lll!!IMt '"""'ın~ı
taodreul--

PA7 • PAO Po,,1 A lnpLt1 ~nd

'fhfW ,1,e ,,.., •• ıfat't 8,btt bıdff•<1l0 ••••• t,u,..... VMd 10 'Wf•,. .al'ld
rtı,d dııı• uc,on t«-cırıpı ot 1he wA ~ iiô ••n•Jı t,oı,ı CPUMtd
a&tııO uwd wtı.n c.onı.,-ol ..ordt, ""4 fıtt •• ,,~iıtl daııt .ıw ,,Ill"._.

tm•cJ horn CPI,! se MSM8.2C$$A.

Tr.,-ı, u~ı k vıtd ıo rNet the <Ontfol ,._;ı••r aııd all rnternal
r,t9•-•t•Owtwn iı il ,n htgh 1tıwı. Al thıı ıimı, go,H a,ı .ıt ın.o.
fnıo "w ıı'lpur mode fhigtı ,rntıs~c• stalutL--·---- - ---·-·--- ·----·- ~
Wf'!ıfn rM CS•• ;I'\. ıo,.ıı, ıt~ı. euııa. ttınım,Ht'Of'I tı •AM,~ wıı"
CPU. w,,.e., •t is tn tııgh 1twel. the ~w b\.ıi ., mııc.ıe into tN Ngtı
~dançe, u.ı.tuı wh4r• ·rı.o write nor ,-.ıd o•'-''°" is oerfornwd
lnte·,",ı ,ag,.ı,tn hOld thtir ,öf!t'wıC,Vl ıt~ıvı. howıe...-.

·-· ...-·. ·- --·- . . ·- ·---------
Whttı AO (11n ,ow levet. da1a lı ua-n,t~ted fıo,ın MSM82C5SA
ıoCPU. ------ -·---
When WR 11 ,,.. ıo,..,, ta~; d.ıt,. Of conı,ol wordı ı,,e ,1ranıfe,rtd
t,o.m CPU ıo MSM82CSS,A, ·----- ··--
8v coınt)tnaııonot AO ~-AJ, ~ntıı,,on. tl-Mı~ted ı,om among
ı:,o,, A. Po¥• Q. pon C. ancıeeeueı ,eg.,•• ,. Ttwa. oın.ı .,.. uıı.ıatfv

------ ·---
Then :ı,·• v,nı,.r»t 9.ı,,1 t/0 goııı T"'9 dlrK1ion ot iftoııııfout·

ovtptıı pu:11c..-.be ô,1 • .-'"1,,.dby wrhınt • conırat woıd .. £,ı,eo-.ııv.
----~· -1---~· ~- L--~ _L Pott A. can b9 u..ed ,ı a bıdirec,,onalpen when i1 i:ı ıet ıo ,node 2.
PB? •.. PBO : Po., B j l"put and Ttkf1.e •'• unı..w-ısal8·~t 1/0 1)()(11. T~ dlf'K!ıOf\ ol' iıınPA,ıU/out·

__. ·-- ··--_ ___! o,.ı-,ı:ıuı _ ~ c.en ı._deurrnined by .wııint ı con not wor.d.
TN.e ,.,.. unıYınıl 8-bit t/0 p(H'O. TN dirı,ertQnof itıoun/out•
puts· clf"ı bıt de.wmir,.cl ·ıw wtittnt • controı word aıı 2 00,U
wıttı • biıı •ıc:lı wı.n po,ı A °' po,, ·a " "'9d ift modi 1 o,
mode 2 {Poft A OAly,~ rhıtv become c.ontıot piM. EiPKı.ııltv
wtıan port C ıJ uNd • .,_ OLHput oon. .-ch bil c.-ı bı Mıh•••

i . it1dıtPtNHrı~iy.-----·-ı I •!.Voo-••·<>~~- I
GNO

PC7 • PCO ! Port C
ouıpuı

~~__j __ ---···
GNO I

BASIC FUNCTIONAL DESCRIPTION When u,..d in..- ı or'"""° 2. ,,_,_ port C
haı bin ,o bt dt4ıMd • po.rn tor c:oAlfot'ltıQMI for
01Mnti-0n ooru. •r:,o,ı A to, •'°"O A .,W, Oöt"I 8 foı
oro·ı;,ı, ·B) of the·N ı-eı..pıc.tM .ffOUP'I.

GtOiı!PA •nd G-ı-cıup a
WtMın,ettİN) a modt' to ıı Po" ~'1"9 24 bin. ıet

it by dividing it into l"""9 grouı,t ot 12 bh-ı •K"~
G,ovp A: Po'1" A 18 t:,iu) and tı,iSJ.h, order • bit&

ot oon C IPC7 ~ PC~I
Gte>up8! Pof1 8 (8 bhsl ınd IOıH oıo., • bJHof

0011 C IPC3 - PCOI

Modo0.1,2
The,e -•,e 3 •voes oı modes. to be ser bv grouP1'\-9

•$ follows
MOdı- O: Sas.c •nı>ut ~rauonıouu,vı oPrt•ho.n

l"v,İl.ıblıe for bo1h grou-pı A •,wj 8)
MOdt' 1: S'1robri! ınpı.,1 opıeratıonlOUtOuf ope,a•

,ıon
tAııatııaıe IOf t>oth 9r0ı.ıpı A ~nd Bl

MQde'2· 8nfütt..c>ıut fNı o,ı,tr•ıicn
tAvailıtble tor 9roıı-p A on,v)

!"ortA.B.C
Thi ,n,e,n,ıt ıuvctutt ot 3 ports n • follOW'I:

PM 8:

Onıt i-hh dı,1.ı outpı.ıı lAtt"ft~ffı, •nd
OM 8-bh daU İf'\pUt ••• ch
One B·bit dıtt• '"""'t/OU"ıput iıı-ttılbut·
te, ~ orw 8-bit dMa1np;.ıt buffer
Orıo ~l>iı doıio o;,ıouı ıatchlbvlftı -
one 8-bit OJt• ,npuı bUffer (no lı1çh
farir,pud

Port Cl

Sineı. IHt •tir_.. funadon for _paı,tC
Whe,ı pc:ıl\ C ıs de1Jf\ed a.s an (kılJ;)t.ıl port, ıt ı:-s pos·

sıbttc to sel 110 tum to ı,tgh Je,,,,,et) Ot reH1 tto 1u·rı, to
low teYetı ~ov one-ot 8 bt"t'lo tl\(j,Vldu;ıly wııhout ıftec1·
mg othef bıts

Fig 42.
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OPERATIONAL DESCRIPTION

eon,..., ı:.oııc
Ootrtıtıont by ıdd~ılft ·9'i:d c0nı,oı ıttr)all. c.o .•. ¥e.:t kid wrfı•. ere. ¥e .ııı shown ,n tM t~le below;

()pıratiOf'lı

: : ~ J::=-1_ -~: : -·Po,ı ~-o_ ••• ~u• -· .. __ ------ı
ı o o :~ o__, --~~~.~o~~!'~' .. -
o o o -
O 1 O

Pon A -o,,,. 8uı
,i ----- ..

Output
o
o

, Oa,a 8w -to·Port A--··--------· - ··-------ı
Lf----:::--------ı---4-0-11-0--!--0-ll 1 t Oat.a Bus -Porı C
oon,toJ t , Q .2 -~ =1_:- 2~~~~~9r~tıı, I

O 1 O i uı-,,ı COl"ıdttion .

1 ır ıı o~,. ı:,..,ı ıs in 1ht fıı$h. tmpedan.u ıtıu.ıs.

~on: ••••••o1wON1
Thf coittroi nginer it cOfflC)Q'Je(f oı 1-~• Jııch ctıcvit and l•bi1 Uao aı·s.hown t,~ıow.

G,o'"" A ConıroJ Siu Gf'Quo 8 Corı1ro! Sitt

o, o,Os o,

L:O.f.i'nitio" of l~p,uı/

l=
outputoflo,..onltı
, bitı ot ı,on C.

O.fil'li1~0.ti"9Ut/
ouıou, of 8.bi11 of
ı,o<l 8

MOdıdı-finitiOl'I
of-tt0\11>8

{a •Ou<ıxn
, • tnpuı

{OııOuıp_u•
t • lnp:uı

- I ·. I Otflnltion ol inı,uıf

U
. ouıı,uı ol iı\ııhoı<Je,{O• Ouıout

. 4 biu of port C 1 • hıpuı

'-------------• Oıtiinr,1011 of il'!ouı/___ - - ::0ı' of 8 bit_, of ··{~: e,~~'
---------------• Moat dtfini1i~ o1 roup A

Cont•olword idınıffic;,.ııionfiııga.,.,,. to •• 1 ı« ıtiı C:·ontro'I
WO(d ıo dııtfirı• ı rrııodıe atıd tf'.lput/

· OVl()ul, ,
CWNn ·ıet "ıo 0. it Jıııı,oomı'l 1hıı'
con11ol vırııord fQt,bit ıe1/,ıewı,.)

o. o, Moclo
o o Mocl•O
o 1 Moclt 1
I .. Mod4 2

Jırıır:ııudoıı IOl'f'l'lôde ••• .etion
Tht ouıpuı,.ı,,u fQf' po,u A. arıd C •'~ cN•rtd

lo • ·uı::h tiını. c.t••• ıt wrineA •"' tt1• c.omm•nd 'ttfi-,~
ınd ıM ~ is 'C~fitd. but the ı,ott 8 n11e iı "n,
d-e-f,Oed,

BitS.VA-.ı fı.ırtC1iOft
Wtt·.n .PQtt C il dı(itMtcf .ıs t?Utpv,t P.:Ott. lı it. poHibt4t

to Mt &M1ovıpuı ,o 1 t ,o, rHU bet oı.nouı to OJ atı'f

one ot 8 bin wfıtıout •ffıtelino offierbiu M ıt,,own
n.-xı PfıOe.

Fig 43. ~

•
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01· :· Do o, . o,
r-'--r

l
l
ı

O, j Dı Dt Do

I
I

l
l._ Con;rot word ıQfntHıuı'iO!" U~

-~- •.....•..--
D0t1·ı C.rt

&" wre 10 ı,ıl te O to, biı seı/
eeseı.
(W~ "' ıo ı. st bccotı?ft tbe
con1ro1WOid to dti1nea mode
~ inpu1iouıpu1,t

. {0• Aıııtı
I• So1 •

l'onC t>,. '01 o,
PCo o ı·o o
PCı'. o I o I

PCı O İ I o
~)- 0 I l I

PC4• I I o ; o
PC, I I o 1

PC6" I .I I I o
PC, I l 1 1

,,..,.nuıtt C:()fttrol Funıt110n ,

When tht- MSM82C5$A ;s us~ u\ mode 1 or
mode 2.• ih-f inıe,wpt sıgna,1 101 the CPU is p,ovıded
The"int~rı..ıplriıi~~st signll ı$.-OYtı>utfrompon C. When
ırut ınıernal fJip.flop INTE: ıs ıeı befOffflınd •• ıt\ist~.
the desıred intenupt ıeQVC$tı.-g.nalfs output~.When it
t$ "rent belor-ehand. hOwever, the ını~m,ıP,tteQ~S1 s.tg·
oal ıs ,noı outp;.,t .. Th,t se11reset ot 1he- 'N"lt~tnelflıc,-;floı>
iS macıe by tht;-b«tsetıreset ooet~JKJ;Pfor poıt C \llf1.uaffy.

Bıt sıtt - INTE ıs M!t - fo1ernıı:,1 ,~UOWKI
Bıt t"e:\.t't - tNTE ''° te5tt -4nl91'n.ıpt ,rıhıbııt..cl

eı.-......ı O...ip<lon ıw-
t. - O 18Mlcinput/ouıpuı -..öonl

lıılo<le O mıli.e• I~ MSM82C55A .oı,er<iıe•• • bos·
ıc~ınpvıpon oı: O\i1P,U1J>Ofi. No conuot s,gı,a.11,such
il5Jnterfupl •e<lvttt. ••ç, ..-e ,~ed P1 thtı MOd•~
Alf24 bfıs can be used •• two-8,bit ports and lıNQ

<I-bil ı>0ns. ·s;xı«n coıııt,,n•uons are '"""·ııos..ı.ı.
foı .nr,u1.sJoutputs.,'The ınpuıt: •·• no, lııc.hed~but
Oıe ouıı,uıs "'"·

Controt Word.

Pon 8 \.ON OrC,.r 4 8,itı
ot Poneo,: o. j o, i o.! 01 İ o,l o,J 00

G-roı.ı.oA

Pı;;ırtA Hqt Ordtf ıi 8f1ı
ol Pon C

Ouıpuı Ou1'!!
Output OUtpı.ıt

-- --· - Outı,ul

Outr&Jt --°"'""'
O.u1"'-'1 lııput

Outout lnpu·t

Ouı.out '"P.Uİ

~Joio.o';o ·0:0 'O
1 rQ i O J O ) 0 I O J'-;-r-;,

o 'o !, o_ __:....ı...
1 o I o j.ı,.,

O f 1 :. .E.

~
Fig 44.

Group'B

~
o,nl*t

Outp,ıl

'"""'
OutlNt

1-mıt

Output~
.l'"_put

Oulııuı
hıout·

o,nput

~
I· ~t

'""Oc.ıl

Ou•put-

tnnut

Oı..ııi)Ut

ltı~_t

~.!---+-_::·•

Outı,ı;,t

•
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2. _ , (Sıtoat .._, ••••••••••.••• ".
an mod:• ,, . the strobe. H't•• m,pı .wı other contıof
signals aie used when inoutlo,,;ıp(,ı oı:ıe<atlons •••
made ffom a.apedfıed pon. Ttıis mode ,s .avanabte
lo, l,otı, grouı,l /1< ,ınd !I.. In ~roup A-aı thi• ı,mo.
port A <Suse<!H.theJl~ıline ıınııı,on C HtheCM·
uoı signal. ·
F-otıowiftg it ı -ıdt'SC'l'ı,ı,o,ı of tilt tnout oc,e,11t0f'\ ın...-,.
STi ısı•••••••.••• , .
• Whe.tt this 1:tgn.81 ıJ. &ow :lf;vet .• the data -ou1pu.t

fıOfl'I t•rrnin•l to OOc1 ,-,.f•ıched,nıo ıM ..-ıtatna1
.ı.tch ot the pan,. T~s .can be made .ndeı,endenı
from the CPU. •nd ıhe ciıtı iı not 0"11M ıo ,.,.
dat• bus unıil the RD s.gnat arrweı f,Qttt ehe.
Cf'O.

IBF ( •••••••• l,ı,ff0< full flııı i>utP,"11
• 1hiı ,ti ıtw rnı,ohM' ,'igtıal 10, 1M ffl. Thıs

ıign.ıtl ~ h,nı.ıcl to *ıigh ı.weı inct,taıft ıt,~1
da1a il fetchad N'l«a th. inc,uı ,rıch. Thiı 19\•t
ıu,nııo ıı.gı,ıe,eı t! ,1,e ı1ın"9•togeoıs'fihnıı
ıo low ıe.,<ıt ıt ıı>e ,,,·.ng edge of lilt

INTR Unt...,!" .-.q.--1
• lhis i:s the iftte,,up, ttQI.Je:',1 J9'BI tor the CPU

ol the dat·• fetch•d into 1tre d'tıı:tut taıCh, l.ı is ı.n·
dicoıecU>vhigl, lewl (IN'( whtMhe lnteınalINTE
fltp•fkıp is ıet. lhiı' ~ tuttıı.ıto tıigh Je-ı,;eı a1
the risirtg •dgı of tliııt' STB ueF • 1 al thts rimel_, ..•....

(G,ouPAt

r--ı
IIN;fEAI
L..,.. _ _.

and low le••'•• •he lalllngedge ol ı.•••.lm when
ıhe INTE it••" .
INT'EA of 9roup A it ••• - , •••• b•I lor ,c. 1s
Mt. white"INTE9 ot 11~°"'? 8 il Mr wtııtı; ttı. b,1
to, PCı fı ıııı:t.
fo'flow.ing ff • descdpıion of lhe o,.u.put opera­
ııon of mı:ıı;M1.

l5'iJ' ·jo.,tjıut lıUffO< fvft fhıO Oı,t-l
• Thts -sıgnaı when""t~ıntd 10 lovr leveJ ir,ct,cates

ctıa, d•ı.a is .,..,,iuen to die specified por.t upon
1ece,,n ot ·ıheWR si9nat ffom the CP\).,This ~·
nal fu•ns 10 k>Wıevet .at the ,,Sfflr,.ffge. of th~
WR and h1gh le,el aı ihe fallingedge of the ACK.

//<CK ·-~InpiUtl
• Thiı 1,M)M\ when turned to iow '-"'*' indica1•1

ıh:aıthe 1e,.minal h• re«le.h,ed data,
INTR Hn..,r<ıpı _ _, oı/tput}
• TM ı,. the. sıgnal µşıiitdto ttdenu~p1.the CPU wtıen

a te-rmfnal receives data fıorn the ·cpu via d•e
MSM92CSSA·S. lı indıc•••• ,.,. occurrence ol
the inıtm,,pt m high ıevet onltf _wflen the: W\ter·
n3! INTI: flip.,flop is sec Ttkss~ ~urnşıo high
level •t ıl\e rising edge or the.ACK ·(OBF • 1 aı
1hıs 1imeJat\d1ow lave.I-atıhe 1,atııng edge,orWR
w~r, lh.etNT·Ea is seı.
INTEA of g:,oup A -ts w, wt,en the bit for PC•
t.t ı.ııı, ~tıe ıt,ffE9 ot 9,ouı>8 iı ııiı, ~ ı~
bı1 for PCı i, ,at.

·-'°"'""'
tGroupA)

r--,
I I
1ıNTEAf

Pi>.o

'---J

Fig 45.

•
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C.atrıl)tf>Ahotı ot
ınpu, Ou'ı.ou1

ıı..,.. .••-~---
Po.rı C

'(;ıo,.,ı, ••. frtpul
Group 8 fnovl

G,oı;ıp A '"ı>ııı
Gtovo 9 · Ou·ıo~ı

Grouo A: Output
(;;,oup 8: lnı,ut

G,.a:up A; O!ıiııp,n
G',oup'S! Oı,ıput

E~JMPttt nf lf'ıtt r·et•1.on bei"""'"" itwo cOnlrOJ worctı and pını whfn ~ıed tn·~ 1 ıt -$hOwft tMlow:
f-ıl Wtıtl\ 9rovı:, A tı ,;ı)0'1e 1 9ı.,ıtpu1 '"c, g,cwp B ,s tnt>cM. 1 ınoı,tl.

:·Bo,
L S,,lu;:,ioı,o, ,ıo

olPÇ•MldPCı
wherı f'IOlde.lined-.ı. ti. CO'nt,of 9iı,. ..

o, Do

2 ..~·"'•'"'biu twconw~ c:ontroJ
Ptrıtnttıiıc.aııır.ıtıtı
bir iı "Ot>n·t C.re"\

{ I • Input
O•·Outı:tı..ıt

8
Pıı.,-U•o

PC, OBF'.-.

PC• ACl(A

PC, INTl!.o.
( ~,oup A: ~ 1 ~u1oc,t)2

PC• PC, i/0 Gtoup 8 ;: MOCH 1 ınputa•e,~•eo
PCı füe
PCı IBf a
PCo INTRe

tig 46.

••
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o, Os o. o,o. 01 Do

o 1/0 o x

S.ıw ,on ot ı/0 oı PC6
ond ,c1 whon no• oe­
t·,l'Wd a1 ·• 'conı,oı gm

{
I •. lnpur
0,., 0.uTput

8
PA1-PA0

PC. STİİA

PC, ı9FA

PC, INTRA f Group A: Mode 1 ınpı.ıt }2
PC,. PC, 110 \ Croup B, Mode 1 o"ıouı8
P8,-PBo

PCı OBfe
,c, A&e
PCo INTR9

3. MDdo 2 IS1rabe bidinı<;tionl1IM 1/QO!*ttionl
In ,node 2, ~ ls possll>le to mınsfe< daıa 1(1 2 diıec·
ıionı ,ıvouııt, • S'1'!11e 8-biı port. This oıı1ttation ia
akin to • combiıııtioo bctwHfl lnı,uı and ouıs,ut
ope,a~. Pot1C waitı foı the.control signa1in this
c.ı.se. .too. Mode 2 is available only lor groııp A,
how.wt.
k•••. • dftcripı'iOftit nıadıı on moc:,e 2.
öif l(M""' '"'"- fı,I flıt oııt ••••tl
• Th•• signal when 11,frned ,o low tevtl ındteate,

that d•1• Ns bean wrtttento 1hr intemaıout~·
ııuı latch upon receıpt ol ıhe wl'i signal from the
CP\J. At this t,,,,_, pott Ai• ıtilHn ıhe higll im•
l)tilll\Ct sıaıus and ıııe ıııı• is not yet ouıouı
to ,,,. ouısıde. Thiı ·••ll!!lıurnı •ıo tow ievet eı
ııı. tiu\e edo• -ol IM WR ~ hıgh level 11 the
f:ıllinQ edı>e ol tlıe m.

m ,Adı..-.. in""''
• When • low te-vel1;.gınıt15 İnput to thiş pm. the

high ımpec:tanc• iuıus ot oon A lı cl&ıred. rtıe
bvffeı fl ıınıbfed, ııMtlhe daı• wntten to the ın,
temıl O<Aputıaıet, ıı output ıo pon A. When the
mpul ,e1urn•· to htgh ı«vet. pon A ts made ,nıo
the htgh imped,nce sıatu,.

ffi IS1,obo inı,utl
• When thts Signal tı.uns 10ioııv ·fevel. ttie dfta out­

pul ıo tne J)Ott I.rom the, pin is fetc·rutd in10 the
inteımıi ·in,put ı~tc:h.The data is outpu1 re ıhe
.daıı .bus upon feceipl of the R.O ~ignaıtfrom ,n,
CPU. t>uı it r=a•n$ ın the h,gh Impedance sra­
tus undt ·then.

181' ıı,,- buHor foıil 11119 outouıl
• T!ıls signıl whef) ıınned ıo high level indicates

tl\ı! datJ lro,y, the pıntıu been !etehed into ıhe
ınpµı taıch. ı·hıs sı~ tur·ns to h,gh level a1 the
tafli.ngedge of the STB af\d ıow levet at then$·
kıg edge Ol the RO.

INTR llntNYUPI ,_ o,np,nl
• Thıı sig,\a1 is UHd ıo intenupt the CPU and ıts

oı,e,•lkin iı'I the same •s 'in ınode 1. Theıe ,,..
ıwo ıNTE flip-flops uıttırıally ava~ablo for ı,,put
and ouıput ıo ı:eıec, ei1het frıte,rupt of inpu1 or
ou,pu1 oc,eratı.9n The ıNTE1 is used to ,ontıot
t:he ınt:eırupe reauest for output opeı.a11on.and
;ı can be,.,.., by ıt,ebir set for PC6. lNTE2 ıs
used 10control ·ıt-ıe tntetıuJ)l ,eque$1 for th• tn·
.out opetation and it can be se1 by 1he bıt seı fo,
PC4.

Fig 47.

•
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o., ·Of\ o. o, o, DoOs

I 1/0o o X

Stlttııon of 110ot PC&
ıl1'd PC7 whır-n no,~·
fıoed aı a con1,oı o,n

{
I• l.f'pu1
O"' O~tput

8
PA., .•. PAa

PC• iffii,..
PCs 18~A

f>C, INl'AA
f Gro1ıp A: MOde 1 ınpuı }2

PC6• PC, 1/0 \ Gr~p B: Mode ıOVtP\ll8
P8,-P8o

PC1 ÖBF9
PCı 'ii&a
PCo INTRa

3. Modo 2 (StrcıMbôd~-·- •ıo-ionl
tn mode 2". Jtis pc,ss.it>ltı101r81\sie dne in 2 direc·
tioııı ,1ır...,g1ı ı single 8-biı 1ı9ı1.Thôs ope<aiion is
ıkln to • colı)tıinMioııkt-en .,put and output
opıer•1ionı. Port C w•• fof 'the corrtrol~I in 1tus
cau, ıoo. Mode 2 is ıva.i.lıbfe o,ıly fo, ı.aro..,p A,
however.
Ne•t. • de.criotiot'ı If,....,. on mOde2.
öiİF COııtpuı ı,..tı., fuı ıı••o-I
• Ttıts slgoaJ when ıumed 10 tow ~el Uldıcatc-s

that d•l• h.s been wnttefl to IM ınte.nıl out·
put lılch u-, ,,c.,pt oı the WR 1'9"alfromthe
CPU. At ihiı, tılt"lıt~part A is 11ill in the high lm·
pedıın«: st.ıtus ınd t.he tıaıa is not yet output
to ıhe o,nsMfe. This sj~ turns 10 low 1evel 11
iıı. rl1"'9 edge ol tNı WR....:I high level ıı the
lıllif\Qedge ol ıhe AN.

ffi ,- ••-.. •.•••• ,ı
• When a kJw tevei stgnal ts inpuı ıo thıs otn. the

higtı ,mt,ed•nc• ıtatus ot pon A ıs ctea,ed. 1he
Mfe, '9 enabled, ftnct ttwı d•t• wıınen ıo tM ın,
l.t,l'l..alOtııt,>u, fıttch iı ou1pu, to po'l A, Wt\en the
ınpı.ıt•etıurnt. to hlgh ıe,ıı,el, port A is nıffe. ınıo
the high impedance status

ifa lStıotıeinputl
• When ıhrSşign·al,u,ns toiow teveı. the data oot­

put to t~ potı from tbe ı:,Hl is fetched ınto the
tı'l14ı1n.ı tlnput t.ırtch, The Cl.atı ls ouıpuı to the
data buı upoi\ receipt of ehe 'RO signaı irom. the
CPU.• b.ul ft rema,ns ,n the hıotJ imped.ance sta~
ıus until then.

IBf' llnpuı lıolf• fuU~ °"'""ti
• This signııl whtn tı,.ırnedto high level ındıcare-s

that daı, fıoıtı the pi-n his been fetched .ittt.o the
,n~uııııch. lhas s,~turns ıonı,ghle-vel aı the
1,.11,ng edge of the STS •rıd k>w tevet 11 the ns­
iııg ed~ <ıl ıhe RO,

INTAllftl_. !"111

• Thıı :livn,ıl ts used to inte11upt 1he CPU -and ıl$
opeı..ıtion ın the same u It\ mode 1. Th,,e a.,,
two INT£ t~,noosırııematty 11vıd•blefor ını,ut.,.d OUIP\.itıo :Setect enher ,oterıupt of input or
outı:u,,1 operatıOf\ The !NTE 1 ts vsfd to co,u,oi
the ,n1c-rıupt ıeqlleJl rer OUlPul oper•tıorı and
ıt can be ,eset by the bit set for PC6, tNlE2 ı.s
used to control lhe mterrupı ,eqvesı for ıht ın·
puı opet,uiön and ıt can be sei by thıe bı1 $t:t Jo,
PC4.

Fig 48.~

•
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4, wt- Group A lo Olffwwıt itı Made fn,ın Gtoup 8
Group A 1lnd group 8 cıın ı.. u..cl by vııi_ng tlMm
in diff.,.-u ınocıe, •ch other a, the Mme firne.
When •itheı 9fOUJ>- iı ıeı to mıodıt l or m.od• 2~ it iı

possible.toset the onenot deflned·as a control pin
in Port C to botll input and <ıuıııuias a pon which
0P4'ratesın mode O at lhtı 3rd and Otı, biıs of the
control wOrd.

1114odıı combination~ tlı.t ds!IM no control bit at port Çı

I Port C
\ G•!><!C>A · \ G,oup 8 PC, PC, PCs l'C .• PÇ) ı><:, 1 PC1 PCo

1 l Modf 1 I ModfO 110 110 18FA ill A INTRA 1{0 110 110
I Ü\pyt I.---,-

? ' -0 I ModitO OBFA ACl<.ı. 1/0 1/0 INTRA 110 110 110
_ _.l.~.~----- ---ı---

3 İ Modit O ! Mode I ,ıo ııo 1/0 110 IJÔ ST89· 18Fe INT1l9
ınpı.ı.ı

• MooeO· I Modtf 1/0 uo ,,o 1/0 110 ACRe OIIF9 INTR9~... ouıpuı I
s Mode 1 Moditl vo 1/0 18FA -STB'A INTRA ffie l8F9 INTR9

input inc,vt

·'Modol
~.

6
MOd,1 1/0 110 IBFA STBA INTRA AORe ÖBFe INTR9
inc,ut ouıout

7
Mode-1 Moıı. 1 ÔİİFA ACl(A 1/0 110 INTRA ffle IB.Fe IN1"R9
OUIP\,11 ·tnput' '

8
MOM1 Mode f OBFı. ın,. 110 1/0 INTRA ffia OBFa INTRa
ouıput output

9 Mocıı 2 Mode O OBf-A ACKA 18FA STBA INTRA .1/0 1./0 iıo

Controlled •t tho 3rd bit lOJI
or the controlword

Controlled at tt,o 0th bit IDOi
ot Cht eotıttoiwQftl

Wtı..-. ~ 1/0 bit is seı to input in ıtııa ~se. lt la PO•·
alble ,o acçns data bv the normal pon C read
oı,ef•tiorı.
Wilen set to output. PC7 - PC4 bits can be se­
ceısed by the bit set/reset lunctio,:ı only.
Meıınwhile,3 bits from PC2 to PCOcan ı,, accHııed
by normal write operation.

Th• bit •t/reHI function can ıı,e ·used for all of
PC3 - PCO ıi,ıı. Note that tho statu.s of por1 C
varies according to the combination of modes fıke
this,

Fig 49.

•
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5. Port C: Şıoıı,ş Reııd
-Whet, po,,t Ç ,s use-d fo, ree co~ı,o! ı,gnal, ıh.;ıı ••~
ın eithe, mode 1 or moce. 2. ebe·h coıu,oı .sıgn~t ~M

buı sıa1·uı,igMl c.tfl ~ ~ad oui by reading thtl
co"ten, o.f oott ·c.
Thi stıttus read out ıı •• f9lf.olllll'S:

1 Group A

~
. $falı>• ıeaci on ·ıhe data !>vs

-·· ·-··1· .
Dı ' o. ; D S· ı D:. I Oı

Grouo B D1 I o,

110 I llQ

·-
110 I/O-

INTE9 j l8F9,

,ı,ne8 İ OBFa

_,._ı;;'._L".°"' . ,,. :_·:_! "'• \""".~ , ..,•• :
,_:._ ı. ~..;::__ \,-~~·-~-- ö~~ ~-·-~~~-~I/O . 1/0 / INTR.~J __

3 l MO<I•O. l . MooeI l 110 1/0 İ llO j 1/0 JI 110. jj

.---l--- ::: 1 :- ,;o HO ·, ~ ııo ,
ı---ı------4--Q-ıJtl)UI I I

---~ ....•...----;ı-----1
181'9

1 Do..__
i 1/0

+-::
' 110

-
INTR9

-
IIIITll9

-
INT.fie

Mc:İdt!.0· 1/0

5

W8 I ıNTRa

IBfa ı lNTRe--
Ollf9 ı INTR11

ıın • , ııq

ıeF8 I iııırR8

--
öiFa j lNTRe

INTE9

9 Mode 1 I MQ<Je o .. 1 Oe~i~N're1. ıef.A tNT(ı JNTRA ı rıo ··-

Mode I ı- . · t"'I OBF,A INTE:ı 18f.o. ,INT!:2 INTRA }N "6ıo Mode2 .input

11 M~2 Motl• 1 Tl ~ll;A ı INTE.ı
output

t8f'ı,. INTRA INTEe

6, R- of MSM82C!i5A
S. ıure tı;ı keep the RESET sig.._-1 "· o<>- ON ln
the .high le.11!'1 at IH~t ıo, 50 ııı. Sobiequenıtv. it

t,tcomeı the' Input mode at • t,ifh ıe,wı pııı• ,ı:ıo.ı.
500"1.

Non:
Ahet .a w,,,e cıomma~d iS t!•.t!'cuıcd ı.o t"h:t' co,:rımand ,egu,,e,. the ,hte,uıaJ ta1ch t1. c:rra,«d ,~ ,fORT-A PORTC. For
ıtıs·tance. OOH ıı ou1Pı.ıı aı the' ~gıon,ng of a w,ne commaod )'llhen_tht' Outpuı POtt ,s .a.uıgned:. Howt~r. il'Pö.RTB
,s not cJeaıed •-• ıh,s tırne. PORTS ;\ tıf'!\t'at,,lt In ·ocher vwor·css, PO-RTB Oı"ily Qutpu1s ,ntff~c;,w dete (unı,tabıe. v•lı.ııt
accordıng ıo 1he. ~we.el dutıng ,he r>f",,00 hom aıfı~, ""•,rutf! command ıt e-attuıed ım ,h·ıe· ftts1 detı ,, wtıt~•n ıo

PORTS.

Fig 50.
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