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SYNOPSIS




“Jt is an established fact that without a well thought-out
and long term program of action, various worthwhile projects do not add up
to any remarkable achievement over time”

Our project titled, “PC BASED CO-ORDINATE
LOCATION OF A RCMT BOARD” is definitely the one that is well
thought-out to sought-out the problems in a Printed Circmt Board It
alleviates the burden of human and also the time consuming process of
component location and its first line insertion assembly of an RCMT board
which plays a vital role in OCB(Control & Operation Board) exchange and
add up to many achievements in the future.

The aim of this project is to develop a PC based,
Coordinate locating system for an RCMT board, which can be used in multi
layer PCB’s used in telephone switching exchange systems. A hardware
interface to the Personal Computer is designed. This provides an effective
path for the control signals from the Personal Computer and the selection of
an address through a address decoder.

An efficient software package in QBASIC 4.5 is
developed. These programs along with the support of the stepper motor will
be able to locate the co-ordinates in the RCMT board. Thus this is used in the
‘debugging and the First Line Insertion of the board in the OCB exchange.
This'method has considerably decreased the time slot required for the entire
- testing sequence into few minutes and thereby conserves the precious of time

and also reduces the fatigue of the worker and makes his work easy.
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Chapter 1
INTRODUCTION




With the technology moving at such a rapid stride, apart
from new devices in electronics (ligh speed CPU, high speed MSI devices )
even the packaging of the devices is undergoing massive changes. With the
quest for making powerful devices being the driving force, the IC designers
are forced to pack more functions in to their design. This leads to an increase
in packing density as well as Input / Output pin counts, making the

conventional leaded packaging more difficult to manufacture.

In conventional packages the components, both discrete
as well as Integrated Circuits are leaded or equipped with the leads for

insertion on to the PCB. These are soldered on the opposite of the component

side.

But the surface mount components have leads which can

be soldered on to the footprint of the PCB directly.

Some of the features of the SMT board designs are
* Wiﬂ] the packége size much smaller, the board size is smaller compared to
a through-hole component board design.
* The package height is small so the board height is less and takes less

space.

* Due to reduced lead length, the lead inductance and capacitance are less.

This leads to better high frequency characteristics.



* Since the number of holes are reduced, the board becomes stronger and
more reliable.

* SMT based designs enable components to be mounted on board sides, thus
reducing the size of the board.

* SMT components allow automatically components to be mounted, placed

and soldered, thus enabling large volume of production very easily.

This does not mean that “ALL THAT GLITTERS ARE
GOLD.” There are some disadvantages, not from technology but for reasons

other than that.
Some of them are,

-* SMT based designs calls for high precision and so manual artwork for PCB
is very difficult.

* Due to same reasons, use of high precision automatic placement and
soldering becomes a must. In fact, hand placement assembly of SMT board
consumes more tinie and is prone to defects.

* The cépital investment is very high and it may not be the technology for
small scale operation and low volume products. But with the trend of virtual
factqries catchmg up where the company which designs a product,
out-sources the product from contract manufacturing companies who have the

whole assembly line and processes in place, this may become significant.



SMT devices can be differentiated among themselves on
two aspects for their construction. One is the shape and the other is the type

of pin connection that is provided for connectivity.

SHAPE :

Normally there are three shapes. They are rectangular
shape with the pins provided on both sides of the package - on the longer side
the pm count usually goes up to 28 pins. In second and third the shape of
device is respectively square and rectangular with pins provided on all the

sides.

PINS ;

There are two most prevalent ones, one is J lead formation
and the other is Gull wing formation. The third which is not prevalent is one

with the Butt ends.

When we design a board three important designs should

be taken to account.

Design For Manufacturability,
Design For Testability,
Design For Reliablity.

When these boards are assembled using the conventional



components and SMT components it is easily prone to defects. This is also
because of the 12 layer multi PCB layer available in the industry. There may
be many faults like soldering faults, contact faults, short circuit faults and
open faults. These defects should be analyzed and should be found out.
Otherwise this may lead to rejection of the whole board. So for this purpose
the nodes are injected by current and voltage and their signals are compared
and the corresponding faults are found out. So a Manufacturing Defect
Analyzer 1s used to find out a manufacturing defects, with the help of
Personal Computer and the software language. The software and hardware,
called as SCORPION MACHINE are used to find out manufacturing defects
in Indian Telephone Industry.

The ITI industry manufacturers OCB exchanges and the
Palakkad plant manufactures control racks for controlling the operation. This
OCB exchange consists of many systems and one is the switching station
(MCX) for connecting the incoming calls and the outgoing calls. Here comes
the Function of RCMT board which is responsible for providing 64 matrix
links with the éubscriber at both the ends. The RCMT board has two sides,
one is'connected with the conventional components on one side and the SMT
- components on the other side. Any defects could be analyzed by a
SCORPION MACHINE. But the problem is that it can give out the nail
number only through which the injection logic is injected. Now the present
trend of ITI is that they have an atlas containing the data base of all the

boards with the the pin numbers. So far with the corresponding pin number,



they find out the X and Y co-ordinates and the components. Moreover in the
first line insertion stage of conventional components they refer a database,
locate the components and place it. This take considerable time and leads to

the fatigue of workers.

We have created a software package using QBASIC in
order to support our hardware interface. This software package has datafiles
corresponding for the data available for the RCMT board. For the debugging
process, as hardware we have developed an Input / Output port which
provides an effective path for control signals of the Personal Computer and
selection of address through address decoder and then finally getting the
output data. Depending upon the data from the computer, the Demultiplexer
unit ‘or the Stepper motor unit is selected. We have also a control data by
which the X and Y direction of the Stepper motor is selected. The
Demuitiplexer unit is connected to the LEDs which are connected to the top
of the boxes for indication of selection of chips from those boxes. These
Integrated Cfu'ps of the same nature are put in a box. Now when we use a first
line insertion, the LED at the top of the box containing the chip to be selected
glows and then the the X and Y direction brings the point to the point at
which the component is to be placed. The same process is done for debugging

of the boards which have the defects in the conventional and SMT

components.



1.1 SOFTWARE TREND

In the fast evolving trends of modernization and
reduction in time - consumption, the so called artificial brain “COMPUTER”
has underlined its valuable presence. So the replacement of the time
consuming and error prone manual first line insertion assembly of the PCB
(RCMT4), and for debugging the fault using SCORPION MACHINE, we

have designed our computer sequences in the following way:.
- 1) Creating data files containing

NAIL .DAT :

It has nail number, nodes, components, X and Y

co-ordinates as data.

SMT.DAT & MAN.DAT ;

It has component name , Tolerance, Code, Value, X and Y

co-ordinates as data.

2) Co-ordinating this data in a main program thereby performing the

debugging opefation and the first line insertion assembly.

1.2 SPECIAL FEATURES:
1.2.1) COST EFFECTIVE :

It utilizes the same Personal Computer of the SCORPION
MACHINE and it adds enhancement of the program. It costs only in



thousands but when in need to change this and purchase an alternate form
from FRANCE CIT it may cost lakhs of Rupees.

1.2.2) USER FRIENDLY:

The software is written in QBASIC which is the easjest
language to study in a short time. More over it is easy to understand.

1.2.3) SPEEDY OPERATION:

First insertion assembly and debugging will take only 10

to 15 minutes where as manually referring the atlas, takes hours.

1.2.4) REDUCES FATIGUE

It reduces the fatigue of the worker. This is because while
doing the whole process manually it involves tedious concentration which
exhausts the worker easily. But, now it can be reduced to stmple take and

place First line Insertion Assembly.



Chapter 2
EQUIPMENT FACILITIES




2.1 SCORPION MACHINE:

Scorpion machine is designed to find faults on assembled
PCB’s. MDA refers to Manufacturer Defects Analyzer, its block diagram is
shown in fig.(2.1). Scorpion tests indicate components in the board, the aim
being to isolate and identify the manufacturing process faults such as solder
defects, insertion faults and placement errors. In addition to this, the value of

the individual components can be verified.

2.2 SCORPION HARDWARE:

Scorpion machine basically consists of two parts.
1)Stimulus unit

2)Measurement unit (Self Calibrating)

2.2.1 STIMULUS UNIT:

This unit uses two types of techniques
1) Current injection technique
2) Voltage injection technique

There are values of current and voltage for the typical

cases and for worst cases of the components also.

2.2.2 ENVIRONMENTAL DATA:

Mains input : 115/230 V from the tolerance +6% to -10%



Frequency

Power consumption
Temperature

Safety Standard
Safety Shielding

Table Dimensions

2.2.3 OVER VIEW;

. 47-63Hertz.

. 400 VA excluding PC

: +10 Centigrade to 40 centigrade.
(I[P 20

: Class |

: 1740 long, 700 deep, 750 high mm

Standard Scorpion tester consists of certain configuration.

2.2.4 CONTROLLER;

1) Controller
2) Test unit
3) Table

It consists of PC of a certain confi guration

PC
MEMORY

DISK CAPACITY
FLOPPY DRIVE
MONITOR
DATA INPUT

t IBM/AT

12 2MB

.= 5SMB

1.2 MB

: VGA

: KEYBOARD,OPERATION KEYPAD, MOUSE,

BARCODE READER



PRINTER - INTERFACE PARALLEL
CLOCK : REAL TIME
OPERATING SYSTEM :DOS >=3.3

2.2.5 TEST UNIT:

Actual test unit is housed in a 19” rack. Connections out
of the fixture interface is via 64 -way VG. Euraconnectors. The test umit
receives DC power (only) from the PSU located in the 197 rack. It is made up

of number of sub units described below.

2.2.6 TEST POINT SWITCHING MATRIX:

ARCHITECTURE -4 POLE to every test point.
64 test points per board -maximum 32
boards.
MAXIMUM VOLTAGE 100 v
MAXIMUM CURRENT ‘05 A

127 TEST POINT POWER SUPPLY:

MAINS 115/230 Volts. Supply DC
+5VDC/10A
+15SVDC/3 A
+24 VDC/2A
+100 VDC/20 mA



These are the tests points and they are to be contacted
with the nails from the nail bed. For this purpose the bed of nails should be
raised and lowered. A vacuum pressure of 40 cube-metered per hour is
essential for this purpose. For releasing it, compressed air of same pressure

could be used.

There are various fuses i the unit in order to protect the
system from overcurrent. The company which manufactures this product
calibrates for a period of two years. There are two types of self test in the
system. These tests are used to detect the system performance. The tests

involved are,

2.2.8 SYS TEST:

This test checks the memory, environment and the
mternal architecture of the Scorpion machine. This checks the over all

performance of the system.

229 SSM TEST:

This tests all the test points which are present in the
machine.

Basically the system maintains a matrix of zeros for
every test point. If there is any element present in the row of the matrix, then

that rows corresponding test point is faulty.



2.2.10 MEASUREMENT TECHNIQUES:

Basically measurement techniques are of two types viz.,

1) Two pole measurement technique

2) Four pole measurement technique

The difference between the two pole and four pole
technique is that in case of four pole measurement the parasitic stray

resistance effects are taken in to account.

2211 GUARD AMPLIFIER:

This amplifier is responsible  for maintaining  same

potential in both sides for a component to be measured.

By these techniques measurement of various components

could be performed. Some of the components involved are,

22.12 RESISTANCE.

By injecting the current through the component and
measuring the voltage across it, and it can be given by
R=V/I
V - Voltage drop.
I - Current injected and this value is tested against standard

value given in the database.



2.2.13 CAPACITANCE:

Similarly Capacitance could be found out by

C=( At/ AV)I

2.2.14 INDUCTANCE;

The value of inductance can be given by

L=VT/I

2.2.15 RESISTANCE WITH PARALLEL CAPACITANCE:
V=IR( 1 -e"")

2.2.16 RESISTANCE WITH PARALLED INDUCTANCE :
' V=IR(1-e")

2.2.17 CAPACITANCE WITH PARALLEL INDUCTANCE:

This could be found out by using the above formulae.

2.3 SCORPION SOFTWARE:

SCORPION SOFTWARE could be worked under DOS
environment any thing greater than or equal to 3 (Refer fig.(2.2). SCORPION
banner page is the page under which we are going to work. Next is the
program selection screen which used the tools from the SCORPION test unit.
Program edit screen helps in editing are changing any existing format.

Component screen gives the details about the components and test select



screen gives the mode of test to be selected.

The type and scope of test required for a portable board

type have to be set down in a test program. A SCORPION test program

consists of a sequence of test steps which are operated by a operation key pad

having Stop, Start and Print buttons.

2.3 OPERATOR KEY BOARD:

1)START
2)STOP
PRINT
3)START
4)START
5)START
6)STOP
7)STOP
8)STOP

]

To enter SCORPION from DOS
Select test program from front
Select from back

Load highlighted test program
Run

Continue the test program

Print Results

Stop test

Exit

From DOS environment the SCORPION SOFTWARE
could be invoked by, SCORPION - CC:\ SCORPION \SCORPION CFG

Now each test step has a graphical layout which forms the

basis of manual test programming. At run time a measurement result 1s



evaluated for each test step. For passive component one test step 1s usually

sufficient, whereas for semiconductor component requires two or more.

Easy to programming, set up screens are on hand to
enable the rapid generation of all commonly used components as well as the
functions, for automatic generating contact and short circuit tests. In addition
non-standard component tests are provided for general purpose voltage and
current measurements. Equally easy to use and set up are the range of
program control screens. These flexible and powerful features are designed to
help_ ahd manage the logical flow of test program and include such
capabilities as passing control codes to and fro external equipment, operated
interactive routines, as well as the ability to hand over the program control
mside the Operating System and receive and process the results from an
external routine.

SCORPION SOFTWARE s highly user friendly and is

virtually entirely graphically oriented being largely mouse driven.

2.4 STEPPER MOTOR:

Stepper motor is a system which indicates the point as a
X Co-ordinate or Y Co-ordinate. The stepper inotor is often considered as a
digital device which converts electrical pulses into proportionate mechanical
movements. Each revolution of the stepper motor’s shaft is made up of series
of discrete individual steps. Size of the step depends up on the design of the

motor and can be as small as 1.5 mm and as large as 30 mm. The stepper



motor shaft rotation is incremental. The basic feature of the stepper motor is
that upon being energized it will move and come to rest after some number of
steps in strict accordance with the digital input commands provided. The
stepping motor therefore allows the control of the load’s velocity, distance
and direction. The motor usually provides for clockwise or anti clockwise
rotation. Repeatability is very good. The only system error introduced by the
stepper motor is single step error which is small percentage of one step and it
1s generally less than 5 percentage. Most significantly, this error is non
cumulative regardless of the distance traveled or the number of times
repositioning takes place. Stepper is a reliable device with bearings subject to

wear.

24.1 CONSTRUCTIONAL FEATURES:

Construction is quite simple. [t consists of a slotted stator
equipped with two or more individual coils, and a rotor structure that carries
no winding. The classification of stepper motor are,

1) Permanent magnet type

2} Reluctance type

Presence of permanent magnet fumishes the motor with
the equivalent of DC excitation. Thus when one or more of stator coils are

energized, the machine behaves as a synchronous motor,

Basic construction details of the Permanent Magnet



stepper motor is illustrated in fig.(2.3) for a four pole stator and five pole
rotor structure. Observe that the action of the permanent magnet on the
particular orientation of the rotor structure is to magnetize each of the poles

or slots at one end of the rotor with N-pole polarity and each of the poles at
the other end with S-pole polarity. More over N-pole set of rotor poles is
arranged to be displaced from the S-pole set of rotor poles by one half of the
pole pitch and 1s readily evident by comparison of fig.(2.3a) & fig.(2.3b). The
symmetry that exists between the stator poles and each set of rotor poles
makes 1t apparent that each rotor pole set behaves in an identical fashion. For
example, if coll A - A’ is assumed to be energized to yield a north polarity at
A and South pole polarity at A’, then the relation between N of the Stator and
S1, 82 and S5 of rotor in fig.(2.3b) corresponds exactly to that of S of the
stator and N1, N2 and n% of rotor in fig.(2.3b). A similar arrangement can be

made for remaining set of poles.

2.4.2 PRINCIPLE AND OPERATION:

Three types of Stepper motors are
1) Vanable reluctance type

2) Permanent magnet type
3) Hybrid type

A stepper motor is based on the principle like magnetic
poles repel and unlike poles attract. If the stator winding in fig(2.4a) is
energized so that stator A is in the north pole, stator B is the south pole and
the permanent magnet rotor is positioned as shown in fig.(2.4b). A torque will

be developed to position the rotor 180 degrees from its indicated position.



However, it would be impossible to determine the direction of rotation and n
fact the rotor may not move at all if the forces are perfectly balanced as
indicated 1n fig.(2.4b) additional stator poles C and D are added and
energized. We are able to predict the direction of rotation of the rotor. As
indicated in fig.(2.4b)the rotor’s direction of rotation would be counter
clockwise with the rotor aligning itself between the average south pole and

average north pole as shown in fig.(2 4c).

The permanent magnet stepper motor operates by means
of the interaction between the rotor magnet biasing flux and the magnetic
Forces generating by the stator windings. The motor is made to rotate faster
or slower by sending more or fewer pulses per second. Pulses can usually be
sent up to a maximum rate of around 2,000 per second. The direction of the

rotation of the Stepper motor can be conveniently reversed by merely

reversing the sequence.

243 SPEED TORQUE CHARACTERSISTICS:

~ Although torque is not a major criteria of the Stepper
motor involved in our project, we study it. The Stepper motor either runs at
speciﬁed\ speed 6r does not run at all. In Speed Torque characteristics as
speed is increased the torque falls to a very low value. Stepper motors could
be run at open loop mode. Although it is energy inefficient and it is costly it is

used because it is excellent position device.A typical speed, Torque

characteristics is shown in fig(2.5).



2.5 OCB EXCHANGE:
2.5.1 GENERAL DESCRIPTION:

ALCATEL 1000 E10 1s the digital switching system
developed by ALCATEL CIT. Multi-épplications, ALCATEL 1000 EI10

serves the entire range of central offices, from smallest local exchanges to
largest transit gateway switches. It adapts to every type of habitat. ALCATEL
1000 E10 provides all modern communication services,

Basic Telephony

ISDN Services

Centrex

Dhgital Cellular

Radio Telephony and

All Intelligent Network Applications.

The ALCATEL E10 system 1s located at the heart of the
telecommunication networks concerned. It is made up of three independent
functional units.

- SUBSCRIBER ACCESS SUB SYSTEM, which carries out
connection analogue and digital subscriber lines.

- CONNECTION AND CONTROL, which carries out connection and
proces‘sing of calls.

- OPERATION AND MAINTENANCE, which is responsible for all

functions needed by the network operating authority.

Each functional unit is equipped with the Software’s

which are appropriate for handling the functions for which it is responsible.



Fig.(2.6) shows the functional architecture of OCB 283

exchange. The brief explanation of the block diagram is,

MR
TR

TX |
MQ
GX

PC

oC

ETA

COM

: Call Handler - Establishing and breaking of communications.

. Subscriber and analyses data base manager, analyses, routine circuit

groups , circuit and subscriber database.

:Call  charging and traffic  measurement - Charging for

communications, Observations of circuits and subscriber, charging

time table and charge accounts.

. Message distributor - Distribution of messages to the PCM controller

and auxiliary equipment manager, configuration of the connection

subsystem.

: Matrix  system handler - processing of number 7 rotocol,

management of statuses of no. 7 circuits, switching of subscriber

digital access unit messages.

1 CCS7 Controller - Management of number 7 Network, defense of

CCS7 protocol handler Software machines, traffic observations.

- OM message router - switching of messages relating to the operation

and maintenance of maintenance software.

: PCM CONTROLLER - Management of channel associated circuits

and of PCMs of distant CSN and CSE.

: Auxiliary Equipment Manager - Management of statuses of

auxiliaries.

: Matrix switch controller - establishing, supervising and breaking of

connections.



SM | : Control station - System functions configuration of control stations.
CSN : Subscriber Digital Access unit - Management of statuses of
subscriber, management of subscriber digital access unit machine.
CSE : Electronic satellite concentrator - management of  statuses of
subscriber, management of electronic satellite concentrator machine.
OM  : Operation and maintenance software - Operation and maintenance

functions. Archival storage

ESTABLISHMENT OF LOCAL CONNECTIONS BY AN EXCHANGE:

A Subscriber, equipped with the pulse telephone set

connected to local subscriber digital access unit going to a free ordinary B
subscriber.

1) New call and transmitter on hook

2) Data request of calling subscriber

3) Sending dial tone from ETA

4) First digit reception

5) Stop sending of dial tone from ETA

6) Digit analysis and reception of following digits

7) Test aﬁd ringing of call subscriber

8) Sending'of ring tone by common memory to see whether available
~ or busy tone is sent to calling party
. 9) Either a available ring tone or busy tone is send to calling party from

ETA
10) When the called party off - hook the phone stop the ring tone and

send a message to ETA to cut



11) Physical connection is made available now by semi permanent
connection
12) Now the charging and billing in transmitter takes place. Set a

counter to increment

The second form of OCB exchange showing that some of
the common sub systems i.e.. having somewhat common are grouped together

to be more compact.

These main assembly have sub assemblers which have

racks of board which perform different types of functions, namely,

lllzhl;lﬁiéi

— individuality of sub

assembly

— type of physical entity

(card, lead, etc..)

> sub assembly family
1* letter
A - Command Station.

I - Anything other than Subscriber Digital access Unit
R - Connection Network and time-base

T - Subscriber Digital access unit

2™ Jetter



A - Back plane adaptation device
B - Sub-rack

C - Electronic Card

E - Power supply

F - Back plane
L -Leads

P - Extender
R - Rack

S - Plug

As our RCMT4 comes under the category connection

network MCX is discussed in depth.

2.5.2 HOST SWITCHING MATRIX:
MCX is controlled by COM function. MCX is a

Square connection matrix with a single time stage, T, duplicated in full, which
enables up to 2048 matrix links (LRs) to be connected.
A matrix link (LR) is an internal PCM, with 16 bits
per channel (32 channels).
| MCX can execute the following:

| 1) An unidirectional connection between any
incoming channel and any outgoing channel. These can be as many as
simultaneous connections as there are outgoing channels. It should be
remembered that a connection consists of allocating the information contained

within an incoming channel to an outgoing channel.

2) Connection between any incoming channel and



any M outgoing channels (Video conferencing).

3) Connection of N incoming channels belonging
to one frame structure of any multiplex on to N outgoing channels which
belong to the same frame structure, abiding to the integrity and sequencing of
the frame received. This function is referred. to as “Connection with

N X 64 bits per second”.

2.5.3 SWITCHING MATRIX SYSTEM:
Role of Chaine Centrale De ConnecXion (CCX):

The switching matrix system establishes interconnections
of time domain channels for local subscriber digital access units (CSNLYS)
and trunk control (SMT) and auxiliary equipment control stations,

Three major functions of CCX are,

1)Host switching matrix
¢ 16 bit switching
e Matrix of 2048 X 2048 links
* One RCMT board equal to 64 matrix
storage
2) Branch selection
e selection
» Amplification

e Time distribution

3) Matrix links

* Four mega bits per second rate



2.5.4 SWITCHING MATRIX SYSTEM (CCX):

Operation of switching matrix system:
1) Connections are established in both the branches
2) Selection of active branches for a time slot is carried
by comparing the outgoing time slots of each branch.,
3) Three control bits permits the following function in
each branch.
(a) Carrying time slot parity
(b) Setting by matrix, Selection of active link
(c) Monitoring connections on request
(d) Monitoring quality of Xmission on request

4} Five external bits are used for external utilisation.

2.5.5 HOST SWITCHING MATRIX (MCK) :

The host switching matrix is made up of two branches, A
and B, and from the hardware point of view, it is made up of Matrix Control

Stations (SMXs). A branch of host switching matrix contains 1 to 8

matrix control stations. ISMX station has a 2k switch. Each matrix
- control station receives a time signals tripled data items ( 8 MHz and frame
synchronization) coming from the time base and following majority choice,

distributes information to the exchange and to matrix link interfaces (ILRs).

Each matrix control station handles 250 incoming



matrix links and 256 outgoing matrix hnks, within its network liason
interfaces. An output from incoming side ICRs, the LCXE links of
homologous numbers and multiplied on the same positions of all the matrix
control stations. Each time domain matrix is capable of handling the switching

of any time slot of the 2048 incoming matrix links, to any time slot of its 256

outgoing matrix links.

2.4.6 MATRIX CONTROL STATION (SMX):
Each SMX includes,

(@) A mam Multiplex Coupler (CMP) which permits
two-way communication on the Main Control Station Access Multiplex
(MAS) and performs the "processor" function for the Matrix Switch
Controller Software Machine (ML.COM).

(b) A coupler to the time-domain matrix.

(c) Matrix Link Interfaces (ILRs) for a maximum of 256

incoming matrix links and 256 outgoing matrix links.

(d) A time-domain matrix of maximum capacity of 2048

incoming matrix links and 256 outgoing matrix links.

- 2.5.7 COMMAND INTERFACE PART:
The role of this is to ,

- Receive via MAS coming from command stations

- Write or Read connection matrices



- Process monitoring functions
- Transmit responses to command stations

- Interfacing with general time base

2.5.8 MATRIX LINK (LR) INTERFACE PART (RCID)

This interfaces matrix links to and for from SAB.

2.5.9 CONNECTION MATRIX PART (RCMT board):

This is the part which we are going to deal about.
The function of RCMT Board is to switch any incoming channel onto any

outgoing channel.

Operations is based on use of two types of dual access

memory:

2.5.10 BUFFER TYPE:

This memory allows storage of samples relating to two
frames, with storage taking place at the strobe of the time base and even

frame altering with odd frame in two buffers.

~ 2.5.11 READ OUT IS FROM CONTROL MEMOR Y (RCMP);

Matrix has a maximum capacity of 2048 Incoming matrix

links on 256 outgoing matrix links, making up to 1024 LRE X256 LRS

modules.



Thus RCMT board has 64 X 64 matrix link storage. Here
RCMT are arranged in 32 columns and 4 rows, as shown in fig.(2.8) to
obtamn time domain matrix of matrix control station. Average time taken to go

through one frame is 125 microseconds.

2.5.12 RCMT MATRIX BOARD:

Matrix board consists of 4, 64*64 matrices . It is on two
board, on inter-aid. Access to these boards takes place at 4 Mbit/sec. Internal

operating rate is 16Mhz. Inter-aid takes place on the front of the boards.

The host switching matrix handles 16 bit time slots:
- 8 Speech bits.
- 5 Free bits.

- 3 bits for protection of connections.
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Chapter 3
HARD WARE




3.1 GENERAL CONFIGURATION:

The hardware 1s divided into two main sections. They are
1) I/O card connected to the personnel computer.
2) The multiplexed unit is responsible for selecting the
components.

3) The hard ware interface of the stepper motor unit.

This software along with hardware peripherals could be
run in the same SCORPION machine itself. The hardware part of the test
machine has been simplified in favour of software. The program can thus
choose the signals which may be transmitted at any given instant without any

signal adversely affecting any other.

3.2 INPUT /OUTPUT CARD DESIGN:

The data bus and the address bus of the Personal
Computer are used to establish interconnections between the stepper motor
interface and the software for establishing the process. The buses are, resistor
pad shown in fig.(3.1) which is connected to one side of the eight bit
comparator which compares it with the fixed address. This fixed address js
selected by using a port switch which can be connected to a zero level or a
- signal level and is pulled up using a resistor pad connected to 5V supply.

The main function of this address comparator is to select a
address location in the address bus of the CPU. The CPU of our computer

sweeps through various address locations meant for executing the



various job cycles of the computer. The gaps of memory map which points
out the address have no functions to do. Our main aim is to select such
memory space in the address map to execute our testing process. For example
the address 220H is selected using the port switch and is compared with the
address of the input from the address bus. So.that when the address 230H is
scanned by the Personnel Computer, we can execute the enable signal from
the computer to reach out as a signal for enabling various Integrated circuits
when the comparator selects the address 220H. The AEN signal enables the
bi-directional latch which connects the data bus of the computer after an
active pull up to the external circuitry. This is essential because there some
needs that the total interface should be taken out without actually removing
the 1/O card. The enable input of the transceiver is controlled by the signals
from the OR gate when the address is 220H. An octal D-type flip-flop with
three state output and a hex buffer with open collector high voltage output, is
used to give signals, after a pulling up using a resister pad connected to a 12
V supply, to the female connector. This connection could be taken when in
future cases need to take input to the Personnel computer. An octal
transceiver output is connected to a bi-directional buffer specifying the
direction Before that the D, and Ds" data lines are handed and this is given
to the chip seIected logic of the 74245(buffer) The other lines are passed
thrm‘lgh a D-type flip flop for a delay so that buffer selects either demuliplexer
or the stepper motor interface. The demultiplexer part will be explained in
details later in the chapter. Now the line D; determines the select logic of

the buffer connected to the lines

17



immediately. If the level in D; = 0 then the buffer corresponding to Y
directional stepper motor interface is selected and D, = 1 for the buffer
corresponding the X direction.

For demultiplexer logic the data should be like ,

v | Dy | Dy | Dy Ds |

] w | |

3.3 DEMULTIPLEXER UNIT:

For this unit various boxes containin g Integrated circuits
are connected with the LIGHT EMMITTING DIODES. The light emitting
diodes show the boxes for which the components to be selected. For this data
from fhe computer is given selecting the components. The data reaches the
~ demulitiplexer unit as shown in fig.(3.2) via the date lines through the data
bus. Light Emitting diodes are placed at the top of the boxes. These are
ensured to the selection of the chips from the boxes The data lines gives the
data from the computer and this gives the output to the demultiplexer unit

which shows the chip to be selected. The LED’s connected get a low signal



and this makes it to glow. The demultiplexer unit uses the 74154 chips which

has the output of 16 and when these are connected n parallel then it is

possible to enhance the output number.

For example,

Do D, Dz Ds D, Ds Dy DJ
RE[0 [0 (0 |00 Jo 0o 19
R2Jo o |olo o o |o |
R31o o lololo o |1 o
R4&{O [0 |00 |0 (0 |1 |
R5[0 o0 ]ofolo |1 o (g
R6/0 |0 [0 |o 1o |1
R710 1040 0 fo j1 |1 |0 |

‘ B}

and etc.

In our system we had used three chips and these are

connected in paraliel. In thig system we uses 00 to select the chip number 1,

10 selects the second and the data 01 selects the third.



3.4 OPTO COUPLER:
OPTO COUPLER consists of a LIGHT EMMITTING

DIODE and opto transistor. There is an isolation between the two. This acts
as a physical isolation between the two systems namely the high voltage side
and low voltage side. The main advantage of MCT 2FE is that it acts as a
coupler or 1solation between the high voltage and low voltage sides. Hence

this is used in the fist stage of the stepper motor interface.

3.5 INTERFACING A MICRO COMPUTER TO A STEPPER
MOTOR:

A unique type of motor useful for moving things in small
increments is the stepper motor. Instead of rotating smoothly around or step
from one fixed position to the next. Common step sizes range from 0.9 to
30mun. Stepper motor is stepper from one position to the next by changing the
currents through the fields of the motor. the two common field connections

are referred to as two phase or four phase motor.

The fig.(3.3) shows a circuit which is used to interface a
small four phase stepper motor. Since the IC MCT2E is used as the
optocoupler. This is used because it disconnects the low voltage from the high
voltage side. The fig. (3.4) shows he switching sequence to step a motor
such as this clockwise, as face the motor shaft, or counter clockwise. Hence
how this works. Suppose SW1and  SW?2 are turned on. Turning of SW2

and turning on SW4 will use the motor to rotate one step of 1.8 degrees



clockwise. Changing to SW3 and SW2 on will cause another step. After
that, changing to SW2 and SW1 on again will cause another step clockwise.
You can repeat the sequence until the motor has rotated as many steps
clockwise, you simply work through the switch sequence in the reverse
direction. In either case the motor will be held in jts last position by current
through the coils. The fig.(3.5) shows the switching sequence that can be used

to rotate the motor half steps 0.9 degrees clockwise and anticlockwise.

A close look at the switching sequence in the fig.(3.6)
shows an interesting pattern. To take the first step clockwise from SW2 and
SW1 being on. The pattern of 1°s and 0’s are simply rotated 1 bit position
around to the right. The 1 from SW1 is rotated around mto bit 4. To take the
next step the switch pattern is rotated one more bit position. To step
anticlockwise the switch pattern is rotated left one bit position for each step
destred. Suppose that initially load 00110011 though the port to the switches.
Duplicating the switching pattern from 0011 0011 wil] make the stepping
easy. To step the motor clockwise, you just rotate this pattern right one bit
position and output it. After you output one step code you must wait a few
milliisc_econds before you output another step command, because the motor can
only step so fasf. Maximum stepping rates for different types of steppers
- vary from few 100 steps per second to several thousand steps per second. To
achieve high stepping rates, the stepping rate is slowly increased to the

maximum, when it is decreased as the desired number of steps 1s approached.



As a stepper motor steps to a new position, it tends to
oscillate around the new position, before settling down. A common software
technique to damp out this oscillation is to first send the patterns to step the
motor towards the new position. When the motor has rotated part of the way
to the new position, a word to step the motor backward is output for a short
time. This is like putting the brakes on the step forward word 1s then sent
again to complete the step to next position. The timing for the damping

command must be determined experimentally for each motor and load.

3.6 PC DETAILS:

Most important part of the testing process of the
component location is the personal computer. Theb effective interfacing of the
rack‘of the computer and the execution of the program is the major part of our
task. So it is essential to have knowledge though not in detai] about various
features of the computer. The 1/O band which or inserted in to the I/O parts of
the computer. So we must know details abpout the [/O part specification. The

memory address map which provides a fixed address space is given below,

3.6.1 PIN ASSIGNMENTS FOR 1/0 CHANNEL CONNECTORS-

I/O PIN Sngnal name 1/0
Al -1/0 CH CK 1
A2 SD 7 1/0
A3 SD 6 1/0

A4 SD 5 1/0



AS
Ab
A7
A8
A9
Al0
All
Al2
Al3
Al4
AlS
Al6
Al7
Al8
Al9

SD 4
SD 3
SD 2
SD 1
SDO
-1/0 CHRDY
AEN
SA 19
SA 18
SA 17
SA 16
SA 15
SA 14
SA 13
SA 12
SA 11
SA 10
SA9
SA 8
SA7
SA 6
SA'S
SA 4
SA 3
SA 2

1/0
1/0
1/0
1/0
1/0

1/0
1/0
1/0
1/0

1/0

1/0
1/0
1/0
1/0
1/0
1/0
1/0
1/0
2/0
1/0
1/0
1/0
1/0



A30
A3l

Bl
B2
B3
B4
B5
B6
B7
B8
B9
B10
Bll
Bi2
Bi3
Bl4

BIS -

B16
B17
B18
B19
B20
B21
B22

SA1
SA 0

GND
RESET DRV
+35 Vde
IRQ9
-5 Vde
DRQ 2
- 12 Vdc
OWS
+12 Vdc
GND
SME MW
SME MR
10W
IOR
DACK 3
DRQ 3
DACK 1
DRQ 1
Refresh
CLK
1 RQ7
1RQ6

1/0
1/0

ground

Power

power

Power

Power

ground

1/0
1/0



B23 IRQS 1

B24 1 RQ4 1
B25 1 RQ3 1
B26 DACK 2 0
B27 T/C 0
B28 BALE 0
B29 +35 Vde Power
B30 OSC 0
B31 GND Ground

3.6.2 /O CHANNEL SIGNAL DESCRIPTION

1) SAO through SA 19 (1/0)

Address bits 0 through 19 used to address
memory and /O devices within the system. These 20 address lines allow
access of 16 Mb of memory. SAQ through SA 19 are gated on the system bus
when ‘BALE’ is high and are latched and the falling edge of BALE. these
signals are generated bythe microprocessor or DMA controller. They also

may be driven-by other microprocessors or DMA controllers that reside on
the I/O channel.

2) BALE (0) (Buffered Address Latch Enable)

Address latch enable is provided by the
82288 Bus Controller and is used on the system board to latch valid

addresses and memory decodes from the microprocessor. It is available to



the I/O channel as an indicator of a valid micfroprocessor or DMA address.
Micro processor addresses SAO- SA 19 are latched within the falling edge of
“BALE”. “BALE” is forced high during DMA cycles.

3) SD 0 through SD 15 (I/O) (Signal Data 0 through 15)
These signals provide bus bits through 15 for
one microprocessor, memory and /O devices. DO is LSB and D15 is the
msb. All 8-bit devices on one /O channel should use DO through D7 for
Commumcatlon to the microprocessor. The 16 bit devices will use DO
through D15. To support 8 bit drives, the data on DS through D15 will be
gated to DO through D7 during 8-bit transfers to these devices, 16 bit
microprocessor transfers to 8 bijt devices will be converted to two 8 bit
transfers.
4) -IOR (I/O) (Input output Read)
“-I/O Read” instructs as /O device to drive
this data on to the data bus. It may be driven by the system microprocessor
or DMA controller, or by a microprocessor or DMA controller resident on

one /O channel. This signal is active low.

5) -IOW (1/O) (Input output Write)
“-I/O Write” instructs an /O device to read
the data on the data bus. It may be driven by any microprocessor or DMA

controller in the system, This signal is active low.



6) AEN (0) (Addresss Enable)

“Address Enable” is used to degate the
microprocessor and other devices from the 1/O channel to allow DMA
transfers to take place. When this line is active, the DMA controller has
control of the address bus, the data bus Read command and the Write

command lines.

Hex Range Device -
OOO-O]FDMAcontroIIer18237A-5
020 - 03F Interupt controtler],8259A Master.
040 - OSF Timer, 8254 .2,
060 - 06F 8042 ( Key Board).
070 - O7F Real - time clock, NMI.
080 - 09F DMA page register, 7415612,
0AO - OBF [nterrupt controller 2, 82594
0CO - ODF DMA controller 2, 8237A - 5.
0F0 Clear matu coprocesssor busy.
OF1 Reset matu coprocessor.
OF8 - OFF | Matu coprocessor.
1FO - 1F8 Fixed disk.
200 - 207 Game L/O.
278 - 27F Parre] printer port 2.
2F8 - 2FF Serial port 2.
300 - 31F Prototype card.
360 - 36F Reserved.



378 - 37F Parallel printer port |

380 - 38F SDLC, bisynchronous.

3A0 - 3AF Bisynchronous.

3B0 - 3BF Monochrome display and printer adapter.
3C0 - 3CF Reserved.

3D0 - 3DF Colour/Graphics Monitor Adapter.

3F0 - 3F7 Diskette controller.

3F8 - 3FF Serial port 1.

3.7 PCB FABRICATION:

3.7.1 PCB FABRICATION USING SMARTWORK:
The Printed circuit Board (PCB) making is the

arrangement of components in a neat, compact way on a copper clad board

with circuit connections.

The various components used in PCB fabrication
asselinbly have standard dimensions. Based on this suitable spacing is to be
provided while drawing a PCB. First the circuit diagram is thoroughly
~ studied. The size of the different components are noted down. Approximate
placing of the different components are taken in preparing a PCB layout.

The layout should be a compact, arranged the components neatly, spacing is

SURRE e



to be provided sufficiently according to the size of the components
so that the leads do not break by bending or the components do not get
crowded, and all the connecting lines are drawn in the board.

Atough layout for the circuit is prepared in a paper is
indicating the placing of the components and lines interconnecting them.
This diagram is then converted to required PCB layout with the help of
SMARTWORK which is a software design producing a printout of the
layout. The solder side and the component side are shown in the
Figures. Then the board is fabricated by using any one of the technique
used in the industry and holes are drilled to give the corresponding Printed
Circuited Board. This board is then tested for the open test and the short
circuit test. The Solder side and Component side layout of Input / Output

card is shown in fig.(3.7) and fig.(3.8) and the same for Demultiplexer unit is

shown in fig.(3.9) and fig.(3.10).
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TO REVERS DIRECTION, READ CHART UP FROM BOT TON

(b ) SWITCHING SEQUENCE.

1] 2| 3 1] 5
STEP | SWITCH #1| SWITCH 42 PHASE | STEP] STEP; STEP | STEP| STEP
i 1 5 o I A R
Ly ON N OFF | OFF ] ON
2 1 3
2 OFE| OFF | ON | ON | OFF
3 3 4
4 3 5 300N OFF L OFF | ON| ON
1 1 5 oy B . .. _—
4{ OFF] ON | ON | ON| OFF

FIG(3.4)
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Chapter 4
SOFTWARE




4.1 SOFTWARE DESCRIPTION:
The main structure that serves as a base for the software is
the “DATA SET”. The data set includes the RCMT board components which

has been again divided into SMT and the conventional components.

The SMT is “Surface Mounting Technology” which
enhances the portability of the Printed Circuit Board(PCB). Conventional

components are ordinary components that are manually assembled.

The data set consists of the Nail number, the component
name, code, signal applied, tolerance, value of the component, X and Y
co-ordinates of the RCMT board. The objective of the program is to get the X

and Y co-ordinates when the Nail number is given as mput,

4.2 MAIN PROGRAM:

The developed Software is given at the end of this
Chapter. The flowchart of the main program is shown in fig.(4.1). The
package is a “Menu Driven Program” which when started gives three
options, viz., Hel_p, Information and Continue. When the programmer needs

any help as to how to go about with the program he may use this menu which

~ entirely describes the operation of the program.

The entire information about who have written and

guided to develop this software has been presented here. Also the title of the



project has been given. When ‘continue menu’ is retrieved the programmer
could go about with the program and he might be able to locate the co-

ordinates.

4.3 PROGRAM INFORMATION:
When the continue menu is entered another set of choices

could be reached to get the details of the RCMT board
The choices that is given in software are -

1) Display set

2) Search and display

3) Display components

4) Insertion assembly

sy Help

6) Quit

4.3.1 DISPLAY SET:

The flowchart for this subprogram is shown in fig, (4.2a).
When this area is reached we will be able to scroll through the data available
for the SCORPION MACHINE page by page. Also . If we need to quit after
any number of pages that would also be possible. The SCORPION
MACHINE atlas or data sheets gives the nail number, node x and y co-

ordinates.

If we call for the display set menuit will reach the



subprogram DISPLAY SET and would open a file named SANJU .DAT
which consists of 1239 records and each record describes the nail number,

component, signal, x coordinate and y coordinate of the RCMT board.

By this program all data could be known to us and could
be displayed. As it would be running very fast it have to be read out
individually. Hence, we have created a delay such that the data could be read

page by page and also we can quit at any time.

4.3.2 SEARCH AND DISPLAY:

The flowchart for this subprogram is shown in
fig.(4.2b). When this area is reached, we will be able to get the x and vy co-
ordinates of the RCMT board when the nail number or the component name
is asked. This depends upon the user whether he want €o get the information
using the nail number or the component name. The co-ordinates could be
located by means of a Stepper motor arrangement which 1s interfaced to the

Personal Computer.

If we call for the search and display menu it will reach the
subprogram SAD which is the search and display option. The x and v
- coordinate of a particular component is selected by means of entering the nail
number or the component name. This is done by selecting any option in the

menu, and those are,



1) SELECT BY COMPONENT
2) SELECT BY NAIL
3) HELP

4.3.3 SELECT BY NAIL:

When this is called for it will reach the subprogram SBN
(Select by nail) and would open a file name SANJU.DAT. When the file
opens, the nail number of reach records in that file. If both are same,
displaying of co-ordinates takes place or else the data is not displayed. Unless

we quit, the process of getting the co-ordinates is done.

4.3.4 SELECT BY COMPONENT:

The flowchart for this subprogram is shown in
fig. (4 3a).When this program is called for, then it will reach the subprogram
SBC (SELECT BY COMPONENT) and this would cause either the SMT
components or the Conventional components data base would open, By
entering the name of the component either SMT or Conventional it’s
corresponding X and Y co-ordinates could be displayed. This X and Y co-

ordinates could be taken to the Stepper motor arrangement with the help of

- the Input / Output port via the address decoder.

4.3.5 DISPLAY COMPONENTS:

When this subprogram is called for, then it would reach
the subprogram COMP (COMPONENTS) which has two options with it.



When we select, either of the option then the corresponding data base
could be displayed. There is a provision for it to handle the components

individually. There are two data files namely,

1) SMT.DAT

2) MAN.DAT
The first file has the data base of the Surface mounted
components and the second has the data base of the Conventional
components. The sub records have the name of the component, tolerance,
Code used in the industry, value, X coordinate and the Y coordinate. The
MAN file has also the same sub records as for the SMT components. After
this, provision has been given to either continue in the same loop or to QUIT

to the main program.

4.3.6 INSERTION ASSEMBLY:

The flowchart for this subprogram is shown in
fig.(4.3b). When this is called for, it would reach the INST sub program and
this would make the computer to open the SMT DAT and MAN.DAT.
Depending upon the application, that it whether there is a need to insert the
component on.the SMT side or the Conventional side the corresponding
answer should be given to the program. This would cause the selection of the

SMT data base or the MAN data base resulting in the insertion assembly of

the component,



437 STEPX & STEP Y

This 1s the subprogram which is responsible for the
operation of the Stepper motor. This out ports the switching sequence of the
Stepper motor and this would cause the Stepper motor to move in the X
direction. The switching sequence is for the clockwise direction and the

subprogram STEP Y is for the same purpose but it is the Y direction.

438 STEPA X & STEPA Y:

| This ts the subprogram which is responsible for the anti
clockwise operation of the Stepper motor. This out ports the switching
sequence of the Stepper motor and this would cause the Stepper motor to
move in the X direction. The switching sequence 1s for the-anti clockwise

direction and the subprogram STEP Y is for the same purpose but 1t is the Y

direction.



PROGRAMS
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DECLARE SUB INFO ()
DECLARE SUB HELP ()
DECLARE SUB sSBC ()
DECLARE SUB SMTDI (NAS, k%, ELE)
DECLARE SUB CONDI (MAS, k%, ELE)
DECLARE SUB COMP ()
DECLARE SUB DISCO ()
DECLARE SUB INST ()}
DECLARE SUB SAD ()
DECLARE SUB SBN ()
DECLARE SUB DISPLAYSET ()
CLS
SCREEN 1
FOR N = 1 TO 59
pp = (N - 1) * 10
LINE (pp, 6)-{pp * 0, 9), 2, BF
LINE (pp, 190)-(pp * 0, 193), 2, BF

COLOR 1
NEXT N
PETALS = " s1l6 BM50,100 M-2,-7 E2 F2 M-2,7"
COLR% = 1

FOR 1% = 0 TO 330 STEP 30
COLR% = 3 - COLR%
DRAW "C=" + VARPTRS(COLR%)
DRAW "TA=" + VARPTRS(1%) + PETALS
NEXT 1%
LOCATE 9, 25: PRINT "WELCOME"
LOCATE 12, 28: PRINT "TO "
LOCATE 15, 24: PRINT "R C M T 4"
LOCATE 18, 25: PRINT "DATABASE"
LOCATE 23, 20: PRINT "WAIT!"
FOR k = 1 TO 1000
FOR j = 1 TO 200
NEXT j
NEXT k
CLS
COLOR 13

PRINT "***kkRkkkAARRAKRKA A ARAR KRR Rk Rk ki d ek Rk kok kg ¥
PRINT

PRINT " HELP - H"
PRINT
PRINT " INFO - I
PRINT
PRINT " CONTINUE - c"
PRINT

PRINT 1o sk e ok ke de ok de e e gk vk ke vk ok ok ok ok ok gk ok ok ok ke o ok vk ok kR ke ok ok ke ok ke T

LOCATE 20, 1l: INPUT "ENTER THE MENU CODE"; 25
SELECT CASE UCASES(ZS)
CASE "H"
CALL HELP

LB



CASE "I"
CALL INFO
CASE ELSE
END SELECT
7 CLS
COLOR 1
SCREEN 1
PRINT "A* Ak sk kA kA kAR R AR AR KA R AKX A A kAR Ak kA kR Ak k ok ok !
PRINT
PRINT " DISPLAY SET - b"
PRINT
PRINT
PRINT " SEARCH AND DISPLAY - 8"
PRINT
PRINT
PRINT " DISPLAY COMPONENTS - Cc"
PRINT
PRINT
PRINT " INSERTION ASSEMBLY - A"
PRINT
PRINT
PRINT " HELP - H"
PRINT
PRINT
PRINT " QUIT - Q"
PRINT
PRINT "h*X%xxhnhkkhkhkkhhhhhh kst kk kA Ak kA AR A AR KA Ak & & 0
PRINT
INPUT "ENTER THE MENU CODE"; C$
PRINT
PRINT
CLS
SELECT CASE UCASES${CS)
CASE "D"
CALL DISPLAYSET
CASE "s"
CALL SAD
CASE "A"“
CALL INST
CASE "C"
CALL COMP

&6



CASE "H"
CALL HELP
CASE “QH
GOTO 10
END SELECT
CLS
SCREEN 1
COLOR 1
IF x$ = "C" THEN
GOTO 7
ELSE
END IF
GOTO 7
10 CLs
COLOR 13
LOCATE 12, 18: PRINT "GOOD BYE"
DO
BEEP
LOOP UNTIL INKEYS$ <> ""
PRINT
CLS
END

£



SUB COMP
DO

COLOR 13
LOCATE 3, 15: PRINT "COMPONENTS®
LOCATE 7, 16: PRINT "DISPLAY"
LOCATE 12, 18: PRINT "SMT"
LOCATE 16, 19: PRINT "&"
LOCATE 20, 17: PRINT "MANUAL"
LOCATE 23, 1: PRINT "Press any key to continue...”
LOOP UNTIL INKEYS <> "7
CLS
2 pRINT "***************************k******!*****“
PRINT
PRINT " SELECT SMT s"
PRINT )
PRINT " SELECT MAN M"
PRINT
PRINT " HELP H"
PRINT
PRINT “***************************************t"
PRINT
INPUT "ENTER THE MENU CODE"; MES$
CLS
IF MES = "H" THEN
CALL HELP
ELSE
END IF
IF MES "8" THEN
ELE = 155)
k% = 1
OPEN "smt.dat™ FOR INPUT AS #k%
PRINT " #4455 444 4448844444444 844 408580308047

PRINT
PRINT " RESISTOR - 1 (10 K )» - RLl"
PRINT
PRINT " RESISTOR - 2 (3.3 K )» - R2"
PRINT
PRINT " CAPACITOR- 1 (330 PF ) - CL1"
PRINT
PRINT " CAPACITOR- 2 ( 10 NF ) - cC2"
PRINT
PRINT " CAPACITOR- 3 (100 NF ) - €37
PRINT
PRINT "##4445 444544444 AHERFHFFHREREHRERIREES"
COLOR 3
LOCATE 17, 13: INPUT "ENTER NAME"; NAS
CLS
SELECT CASE UCASES(NAS)
CASE "R1"

CALL SMTDI(NAS, k%, ELE)



CASE "R2"

CALL SMTDI(NAS, k%, ELE)}
CASE "cC1"
CALL SMTDI(NAS, k%, ELE)
CASE "C2"
CALL SMTDI(NAS, k%, ELE)
CASE "C3"
CALL SMTDI(NAS, k%, ELE}
CASE ELSE
Do
BEEP

LOCATE 12, 15: PRINT "NO SUCH DATA"
LOCATE 23, 1: PRINT "Press any key to continue...”
LOOP UNTIL INKEYS <> ""
END SELECT

CLOSE #1
ELSEIF MES = "M" THEN
ELE = 201
k% = 2
OPEN "man.dat" FOR INPUT AS #k%
CLS
SCREEN 1
COLOR 3
PRINT
PRINT "--=—==——r——m—— oo == -~ ——ssom— e m s "
PRINT " RESISTOR Rl (100K) RZ {220H) R3 (22m)"
PRINT " RESISTOR R4 (10K) RS (100H) R6 {2000)"
PRINT " RESISTOR R7 (1M) R8 (120H)"
PRINT " DIODE D1 (BZX55C) D2 (IN4148)"
PRINT " RESEAU Ul (H29) v2 (HO5)™
PRINT " SIL Ss1 52 (HOG5)™
PRINT " IC.LOGIQ L1 (74ACL14)} .2 (74AC374)"
PRINT " IC.LOGIQ L3 (74AC00) L4 (74AC299)"
PRINT " IC.LOGIQ L5 (74AaC74)"
PRINT " CI.LOGIQUE Cl1 (74aC244)"
PRINT " CI.LOGIQUE c2 (74ACT374)7
PRINT " GENBENGATE GE"
PRINT " COND co"
PRINT " INDUCT IN"
PRINT " LARA ACTIV La"
PRINT " CI.MEM cL"
PRINT " RGTR2Z RG"
PRINT " IC.PREDIF ic”
PRINT "~—=——-———=—m— s —=—m—— = - o= s oo "
LOCATE 24, 1: INPUT "ENTER THE MENU CODE "; MAS
CLS
SELECT CASE UCASES$(MAS)
CASE "R1"
CALL CONDI(MAS, k%, ELE)
CASE "R2"

CALL CONDI(MAS$, k%, ELE)



CASE "R3"

CALL CONDI(MAS, k%, ELE)
CASE "R4"

CALL CONDI(MAS, k%, ELE)
CASE "R5"

CALL CONDI(MAS, k%, ELE)
CASE "R6"

CALL CONDI(MAS, k%, ELE)
CASE "R7"

CALL CONDI(MAS, k%, ELE)
CASE "D1"

CALL CONDI(MAS, k%, ELE)
CASE "D2"

CALL CONDI(MAS, k%, ELE)
CcASE "Ul"

CALL CONDI(MAS, k%, ELE)
CASE “"U2"

CALL CONDI(MAS, k%, ELE)
CASE "S1"

CALL CONDI(MAS, k%, ELE)
CASE "S2"

CALL CONDI(MAS, k%, ELE)
CASE "L1"

CALL CONDI(MAS, k%, ELE)
CASE "L2"

CALL CONDI(MAS, k%, ELE)
CASE "L3"

CALL CONDI(MAS, k%, ELE)
CASE "L4"

CALL CONDI(MAS, k%, ELE)
CASE "L5"

CALL CONDI{MAS, k%, ELE)
CASE "C1"

CALL CONDI(MAS, k%, ELE)
CASE "C2"

CALL CONDI(MAS, k%, ELE}
CASE "GE"

CALL CONDI(MAS, k%, ELE)
CASE "CO"

CALL CONDI(MAS, k%, ELE)
CASE "IN"

CALL CONDI{MAS$, k%, ELE)
CASE "LA"

CALL CONDI(MAS, k%, ELE)
CASE "CI”

CALL CONDI(MAS, k%, ELE)
CASE "RG"

CALL CONDI(MAS, k%, ELE)
CASE "IC"

CcALL CONDI(MAS, k%, ELE)
CASE ELSE



SUB DISPLAYSET
COLOR 1
SCREEN 2
CLS
OPEN "sanju.dat"” FOR INPUT AS #3
FOR k = 1 TO 67
PRINT "~rereerm e e e e e e e e e e —
PRINT "Nailno. comp signal X coord Y
PRINT "———— - e e e e e T
FOR j = 1 TO 18
INPUT #3, N%, cn$S, 5§, x!, y!
PRINT N%, cn$, S§$, x!, y!

NEXT 3
LOCATE 23, 1l: INPUT "Press any key to continue and Q to QUIT ";
IF UCASES{shs) = "Q" THEN
GOTO 17
ELSE
END IF
CLS
NEXT k
PRINT "--- e e e
PRINT "Nailno. comp signal X coord Y
PRINT M- e e e e e e e e -
FOR j = 1 TO 15
INPUT #3, N%, cn$, 85, x!, y!
PRINT N%, cn$, S5, x!, y!
NEXT 3
LOCATE 23, 1: PRINT "Press any key to continue "
DO
LOOP UNTIL INKEYS <> ""
17 CLS
CLOSE #3

END SUB



SUB HELP
CLS
PRINT "1.DISPLAY SET"
PRINT "-—---—=—=———————— "
PRINT
PRINT ™" By entering this area you will be "
PRINT
PRINT "able to scroll through the data "
PRINT
PRINT "available for the SCORPION machine"
PRINT
PRINT "in groups. SCORPION machine gives "
PRINT
PRINT "nail ne., node, X & ¥ coordinates"
LOCATE 23, 1: PRINT "Press any key to continue...™”
DO
LOOP UNTIL INKEYS$ <> ""
CLS
PRINT "2.SEARCH & DISPLAY"
PRINT "--=--—mmmmmmm e "
PRINT
PRINT " In this area you will be able to get"
PRINT
PRINT "X & ¥ coordinates for the RCMT board by"
PRINT
PRINT "nailno.& also the coordinates by name of”
PRINT
PRINT "the components elther SMT/Convenbtional."
PRINT
PRINT "The coordinates could be located by"
PRINT
PRINT "means of a sltepper motor arrangement.”
LOCATE 23, 1: PRINT "Press any key to continue..."
DO
LOOP UNTIL INKEYS <> ""
CLS
PRINT "3.DISPLAY COMPONENTS"
PRINT M=mm e e N
PRINT
PRINT ™ When entered in this menu, SMT/"
PRINT
PRINT "Conventional components are to be"
PRINT
PRINT "selected. Depending on your option, the"
PRINT
PRINT "respective list of components could be
PRINT
PRINT "displayed."
LOCATE 23, 1: PRINT "Press any key to continue.,.."
DO



SUB INST
CLS

SCREEN 1
COLOR 4
OPEN "smt.dat" FOR INPUT 23S #1
OPEN "man.dat" FOR INPUT AS #2
OPEN "sanju.dat” FOR INPUT AS #3
INPUT " SMT -5 MAN -M "; y5§
IF y$ = "S$" THEN
FOR I = 1 TO 155
INPUT #1, N§, x!, y!
IF LEFTS{UCASES{NS), 2) = "R1" THEN
QuT 230, 0
ELSEIF LEFTS(UCASES{(NS), )
ouUT 230, 1
ELSETF LEFTS{UCASES{(NS), 2y = "CL"
oQuUT 230, 2
ELSEIF LEFTS{UCASES(NS), 2) = "C2"
QuT 230, 3
ELSEIF LEFTS(UCASES(NS), 2) = "C3"
QUT 236G, 4
END IF
CALL STEPX({x!)
FOR 1 = 1 TO 100
FOR k = 1 TO 100
NEXT k
NEXT 1
CALL STEPY(y!)
FOR 1 = 1 TO 100
FOR k = 1 TO 1090
NEXT k
NEXT 1
CALL STEPAX(x!}
FOR 1 = 1 TO 100
FCR k = 1 TO 100
NEXT k
NEXT 1
CALL STEPAY(y!)
FCR 1 = 1 TO 100
FOR k = 1 TO 100
NEXT k
NEXT 1

n F{E n

CLS
LOCATE 10, 12: PRINT "PUT YOUR COMPONENT"
DO
LOOP UNTIL INKEYS <: "¢
NEXT 1
ELSE
FOR I = 1 TO 249

THEN

THEN

THEN

THEN



CLS
LOCATE 12, 10:
DO
LOOP UNTIL INKEYS <> ""
END SELECT
END IF
CLOSE #2
CLS
LOCATE 11, 18:
LOCATE 13, 18:
LOCATE 20, 18:
IF DS = "N" THEN
CLS
GOTO 2
ELSE
END IF
END SUB

SUB SAD
COLOR 2

PRINT
PRINT
PRINT "
PRINT
PRINT "
PRINT
PRINT "
PRINT
PRINT
PRINT
PRINT
INPUT

SCREEN 2
SELECT CASE UCASES${(MENUS)
CASE "N"
CALL SBN
CASE "C"
CALL SBC
CASE "H"
CALL HELP
CASE "Q"
END
CASE ELSE
BEEP
END SELECT
END SUB

HELP

PRINT

PRINT
PRINT
INPUT

"INPUT MENU CODE":

"NO SUCH DATA"

"QUIT - X"
"CHECK AGAIN - N"
"ENTER “; DS

"****k**t*****'k***‘kk*tktk****k**********x“

SELECT BY NAIL - N"

SELECT BY COMP - "

-— H|I

"k‘k**kk***********t******k*ktt**k*k*****t"

MENUS



SUB SBC

CLS
SCREEN 1
COLOR 12

INPUT " FOR SMT - § & FOR CON - M"; RS

CLS
IF RS = "s5" THEN
9 OPEN "smt.dat" FOR INPUT AS #1
LOCATE 5, 1: INPUT "ENTER THE COMP NAME"; COS
FOR I = 1 TO 155
INPUT #1, NS, C$, VS, TS, xi, y!
IF MIDS{NS, 4) = QOS5 THEN
COLOR 13
CLS
LOCATE 3, 2: PRINT "COMPB"
LOCATE 3, 10: PRINT MIDS(NS, 4}
LOCATE %, 2: PRINT "CODE"
LOCATE 5, 10: PRINT CS
LOCATE 7, 2: PRINT "SPEC"
LOCATE 7, 10: PRINT VS
LOCATE 9, 2: PRINT "TOLE"
LOCATE 9, 10: PRINT TS
LOCATE 11, 2: PRINT "X Cord"
LOCATE 11, 10: PRINT x!
LOCATE 13, 2: PRINT "Y Cord™
LOCATE 13, 10: PRINT y!
ELSE
END IF
NEXT I
CLOSE #1
LOCATE 20, l: PRINT "Press any key to continue...
DO
LOOP UNTIL INKEYS <> ""
CLS
LOCATE 13, 18: PRINT "Quit - Q"
LOCATE 15, 18: PRINT "Check - C"
LOCATE 20, 18: INPUT "Enter - "; FC3
IF FCS$ = "C" THEN
CLS
T = 1
GOTO 9
ELSE
END I1F
ELSE

OPEN "man.dab" FOR INPUT AS #1
I.OCATE 5, 1: INPUT "ENTER THE COMP NAME"; (COs
FOR I = 1 To 248
INPUT #1, IS, CS, NS, VS, TS, x!, y!
IF N$ = CO$ THEN



SUB SBN
SCREEN 1
COLOR 3
4 OPEN "sanju.dat" FOR INPUT AS #3
INPUT "ENTER THE NAIY NUMBER"; A%

IF A% <= 1239 THEN

N% = 1221

CLS

PRINT

LOCATE 1’ 4: PRINT "*'k******************tiﬁ******ﬂ‘k**"
PRINT

LOCATE 3, 4: PRINT "Nail no ¥ coord Y coord"

LOCATE 5' 4: PRINT "****‘k***k**********************‘k*“
PRINT

FOR I = 1 TO N%
INPUT #3, B%, cn$, S$, x!, y!
1IF B% = A% THEN GOTO 20
NEXT I
20 LOCATE 8, 5: PRINT B%: LOCATE 8, 17: PRINT x!: LOCATE 8,
ELSE
CLS
COLOR 3
LOCATE 12, 13: PRINT “NO SUCH DATA...!"
END IF
DO
LOOP UNTIL INKEYS <> ™"
CLOSE #3
CLS
LOCATE 13, 18: PRINT "QUIT =~ Q"
LOCATE 15, 18: PRINT "CHECK ~- C
LOCATE 20, 18: INPUT "ENTER "; F$
IF F$ = "C" THEN
CLS
I =1
GOTO 4
ELSE
END IF
CLOSE #3
END SUB

3



SUB CONDI (MAS, k%, ELE}
FOR 1 = 1 TO ELE

INPUT #k3%, 1%, NS, C$, TS, VS, x!, vy!
IF MAS = LEFTS(UCASES(N$), 2) THEN
PRINT

PRINT "NAME "; NS

PRINT

PRINT

PRINT "CODE ": C$

PRINT

PRINT

PRINT "TOLERA "; TS

PRINT

PRINT

PRINT "“VALUE "; VS§

PRINT

PRINT "X Cord "; x!

PRINT

PRINT

PRINT "Y Cord "; y!

LOCATE 20, 1: PRINT "Press any key to continue...”
Do

LOOP UNTIL INKEYS <> ""

CLS

ELSE

END IF

NEXT I

END SUB

SUB STEPAY {(x!)
FO% = x% / 100 * 2.5
FOR I = 1 TO FO%
FOR j = 1 TO 8
OUT 230, 246
ouUT 230, 176
OUT 230, 252
OUT 230, 176
OUT 230, 249
oUT 230, 176
OUT 230, 243
OUT 230, 176
NEXT 3
NEXT I
END SUB



SUB STEPY (y!)
FO% = y! / 100 * 2.5
FOR I = 1 TO FO%
FOR j = 1 TO 8
OUT 230, 115
OUT 230, 48
ouT 230, 121
OUT 230, 48
ouT 230, 124
OUT 230, 48
oUT 230, 118
OUT 230, 48
NEXT 3
NEXT I
DO
LOOP UNTIL INKEYS <> ""
END SUB

SUB STEPX (x!)
FO% = x! / 100 * 2.5
FOR I = 1 TO FO%
FOR §j = 1 TO 8
QUT 230, 243
OUT 230, 176
OUT 2304, 249
ouTr 230, 176
OUT 230, 252
out 230, 176
OUT 230, 246
QUT 230, 176
NEXT 3
NEXT I
END SUB

FO% = v%
FOR T
FOR j = 1 TO 8
QUT 230, 246
ouT 230, 176
ouT 230, 252
ouT 2306, 176
OoUT 230, 249
ouT 230, 176
OUT 230, 243
ouT 230, 176
NEXT j
NEXT I
END SUB

SUB STEPAY (y!l)
/10
=1

%



sUB SMTDI (NAS, k%, ELE)
FOR I = 1 TQ ELE
INPUT #k%, NS, CS, TS, VS, x!, y!
IF NAS = LEFTS(UCASES(NS), 2) THEN

PRINT
PRINT "NAME ": NS
PRINT
PRINT "CODE "; CS
PRINT
PRINT "SIGNAL ", 8S
PRINT
PRINT "TOLERANCE "; TS
PRINT
PRINT "VALUE " V3
PRINT
PRINT "X Coord. "aox!
PRINT
PRINT "Y Coord. "oyl
LOCATE 20, 1: PRINT "Press any key Lo continue...”

DO
LOOP UNTIL INKEYS <. ""

CLS
ELSE
END IF
NEXT I
END SUB

9



"

LOQP UNTIL INKEYS <7
CL.S B
PRINT "4. INSERTION ASSEMBLY )
PRINT "--=———-———"—"=T 77T
RINT . .
gRiNT " when entered 1into this menu you

PRINT )
PRINT "will be able *to do the FIRST LINE

PRINT ‘ .
PRINT "INSERTION ASSEMBLY by means of a stepper

PRINT _ ‘ }
PRINT "motor arrangement, which locates the

PRINT a; o

PRINT "X & Y coordinates. . .

LOCATE 23, 1: PRINT "press any key to continue...

DO .

LOOP UNTIL INKEYS <7
END SUB

o

SUB 1INFO

CLS

SCREEN 1

COLOR 13
LOCATE 2, 15: PRINT ™"
LOCATE 4, 15
PRINT oo~ mmm s s s s e S s A s
LOCATE 6, 10
PRINT "PROJECT WORK DONE BY"
LOCATE 8, 12
PRINT "R.ARUMUGAM"
LOCATE 10, 14
PRINT "W.JOSEPH ANAND"
LOCATE 12, 16
PRINT "K.SANJITH KUMAR"
TOCATE 14, 18
PRINT "P.L.SATHISH KUMAR"
LOCATE 16, 208
PRINT "A.SHANMUGASUNDARAM"
LOCATE 18, 14

PRINT "EXTERNAL GUIDE - Mr.P.SATHISH KUMAR "
LOCATE 20, 14

PRINT "INTERNAL GUIDE - Mrs.N.KALATARASI B.E.,"

LOCATE 22, 10

PRINT 1§ o o A e o o i o e e e e e T e S e i e e A e e
DO

LOOP UNTIL INKEYS <> ""
END SUB

n

<O



C sTaRr )

PRINT
“Welcome to RCMT"

Menu
Heip - H
Info -1

D- DISPLAY SET

8 - SEARCH & DISPLAY

C - DISPLAY COMP

A - INSERTION
ABSEMBLY

Cm)

Fig.(4.1) Main program

™



Sub programs

Display Set

|

Displaying in
sets of data in
SCORPION
MACHINE

( End sub )

Search & Display

|

Searching &
Displaying SMT and
conventional
components

|

C End sub )




COMP

|

Displaying
jcomponents as a
whole

|

C END SuB )

INST

Insertion
Assembly

|

C END SUB )




Chapter 5
CONCLUSION




A multipurpose test system using Personal Computer,
Input / Output card, Demultiplexer card and Stepper Motor interface card has
been designed and fabricated . This system enables the location of Co-
ordinates of RCMT board in OCB exchange quickly. A Software has been
developed in QBASIC to control the functions of the test system.

The Multipurpose test system enables for performing
Component Location and First Line Insertion Assembly. We modestly claim
that the design meets Industrial Standards. The design which are based on
digital Integrated Circuits is quite flexible.

During the course of development of the system, we
reached a conclusion that the system developed 1s an ideal tool for the
reduction of manual work. This process increases the usage and lifetime of
Printed Circuit Boards (PCB) which are rejected when debugged manually.
But, this is not the end of the road. Steps for further development of the
system are also incorporated.

1) More user friendly, graphical oriented and efficient

package could be developed.

2) Full automation by picking and placing using

Robots.
3) Making testing method more simple by interfacing with

the Scorpion Machine and using the Scorpion

software.

R
Ui
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4-LINE-TO-16-LINE
DECODEHS/DEMULTIPLEXEHS

DESCRIPTION
The T54L8/174L.5154 is a 4-line-10-16-Nne deco-
der. It provided decoding of four binary-coded in.

* DECODERS 4 BINARY-CODED INPUTS INTO
ONE OF 16 MUTUALLY EXCLUSIVE QUTPUTS

¢ PERFORMS THE DEMULTIPLEXING
DISTRIBUTING DATA FROM
F

LOGIC SYMBOL
T e e :

32207
[

A8

D1/D2

ar
Plastic Package Ceramic Package

ORDERING NUMBERS:
T54LS154 D2
T74L.8154 D1
’ T741.8154 B4

PIN CONNECTION
(top view)

/:L__ﬁ—ﬂ___ﬁ_;_;‘_'

-' DUAL IN LINE

o



To4LS154
T74L8154

LOGIC DIAGRAM

Lo iy Ay IS A, oy
SETTITEE) [(23; 1771 29 )
yov.ovov
y Ly |
\ <7 .
[T 1 g
5 i T

..__M: , L‘

| % |

=t

2
Dol
:

.___.;
ol
ey
i
—
1

ﬁ ‘.
e G fw T T T T T T _Hﬂ%:Jm Tawr Tisy Ter Tom
7 L]

. 4, d; @, 4 4, G, Q Oy Oy 2y Gy dp .

Voo »~Pin 24
GND = Pin 12
( }= Pin numbers

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value :”m ﬁiﬁ ni
Vee Supply Voilage -05ta7 v
Input Voltage, Applied to Input -05107 I o -V

Qutpul Vollage, Applied 1o Outpu! o 0 10“5 | v

Inpul Current, i;;l—c;i;m-puls [ 20 10 1 ' A

Outpul Current, o Outpars T T T ‘ na

Stresses in excess of thoss lisled under “Absolute Maximum Ratings™ may cause permanent damage to the devico
This s a stress rating onty and functional operation of the device al these or any other conditions in excess ol thuse
indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device refiability,

GUARANTEED OPERATING RANGES
Supply Voltage

Part Numbers — - Temperature

Ts4LS15402
T74LS154%X

SHUCHO v 2L 0

0°C 1o+ 70°C

XX = package type.
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits 7
Symbaol Parameter e p U Test Conditions ‘ Units
Min. | Typ. | Max. (Note 1} |
Vin Input HIGH Voltage 2.0 Guaranteed inpul HIGH Voltage v
for all Inputs .
ViL Input LOW Veltage 54 0.7 | Guaranteed input LOW Voltage y
74 ag | foralInputs
Veo | Input Clamp Dicde Voltage -1.5 | Voo = MIN ljy= — 18mA v
VoH Culput HIGH Voltage | 54 2.5 3.4 Voo =MIN foy = — 400xA Vg = V) v
74 2.7 3.4
Vi, Cutput LOW Vollage | 54,74 025 | 04 | lg =4.0mA | Ve =MIN, Vi =2.0V
74 035 | 0.5 | Io=B8.0mA v
lin4 Input HIGH Current 20 { Voo =MAX, V=27V nA
a1 Voo = MAX, Vyy=7.0V
liL input LOW Current - 0.4 | Voo = MAX Viy=0.4V ma
los Qutput Short Circuit -15 - 100 | Voo = MAX A
Current {Note 2)
lce Power Supply Current 14 | Ve = MAX mA
(Note 3)
AC CHARACTERISTICS: Th=25°C
S
Limits |
Symbol Parameter Test Conditions Units
Min, | Typ. | Max, |
—_——
tpLH Propagation Delay 36 Fig. 1 | ns
tPHL Address 1o output pss Vee =5.0V
tpLH Propagaticn Delay | 30 Fig. 2 CpL=15pF, By =2kt | ns
tpHL Enable to output - T |
Notes:
1) For conditions shown as MIN or MAX, use the appropriate value specilied under guaranteed operaling ranages

2} Not more than one culput should be shorted at a time,
3} Measure Igc with all inputs grounded and all output open
4} Typical values are at Voo = 5.0V, T =25°C
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Signetics

Logle Products

FUNCTION TABLE

L INPUTS

‘ OUTPUT
e ]

A B

L L

L H
5 K L
1 |
L H H

IIII"?<

M = HIGH valtage lever
L~ LOwW vollage lavel

t

PIN CONFIGURATION

|

|
J

anb 7

0]
70
o]
&
=Y

]
Y]

Wivee |

BIEEE

=[]

August 26, 1985

FAST 74F32
Gate

Quad Two-Input OR Gate
Product Specification

—— —————— -
TYPE [ TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
4.1ns 8.2maA

ORDERING CODE

————— U
COMMERCIAL RANGE
PACKAGES f Vec = 5Y £ 10%; T,z 0°C 1o +70-C

i Plastic Dip N74F32N

Plastic SC-14 N74F320D
r:: :h_ —————
NOTES:

1. SO packago 1s surfaco-mounted micro-minialure DIP.

2. Forinlormation regarding dovices procossed lo Military Specitications, sea e Signetics Miitary Produc
Data Manual

INPUT AND OUTPUT LOADING AND FAN-OUT TABITE_ 7
T TAFUL) | LOAD VALUE

i f
' PINS | PESCRIPTION HIGH/LOW | HiGH/Low
| TTERROW
A B { Inputs 1.0/1.0 | 20uA/Q.6mA
. S| BkAEmA
| Y | Outputs 50/33 | 1.0mA/20mA
NOTE T
CHw G0 AT Wit e LY v ol A Ihe FUGEE 0 s s e R
stale

LOGIC sYMBOL LOGIC SYMBOL (TEEE/IEC)

T — "

12
. 1
11

8-34 HEL.0U39 8021/



Sgnetics Logic Proaucts

CorE gl

—— e

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set torth i tis table may impair the uselul e ar n, Aevicy
Unlass otherwise noted, these limits arg over the oparaiing frao.ar fernpoea,. fangy

., I
PARAMETER TaF H LRty

o e TR —eee L T
I Ve Suppiy Vol LR RN ! e
I Vg Input vollaygn { D0 M s !
’ ling Mput Currgny | dU o oy _il i o
o e e ——— .
i Vour Vollage appiied 10 OUtPUt in HIGH oulput starg f <05 1o +v,, ! v .
.J loyr Currant applied to output in LOw oulput state A |
Ir—-—-—.______l T ]

Ta Operatmg freg-ar temperatyrg range ! z ]

RECOMMENDED OPERATING CONDITIONS
T YT ThAT e T m——— TP

; - PARAMETER ‘—I\‘r-"-k- - - UNIT
Min Nom l Max

|
e o ﬁ_._L_._,._L__L_ﬁ—H____

e |

i Vee Supply vOltag 4.5 5.0
7Y VOl I m—— L
| )

| |
tee——
[
M HiGH-layel NOUL voitage |
; T T e T e - -
! Vi LOW-layan nput voltago | ! BE|
I Input clamp curren] ’ —1y A

HIGH.lave} outpul currem
LOW-lgvai oulpul currang

Operating Irge-an tamporaturg

74F 32
PARAMETER TEST CONDITIONS' r ) UNET
Min Typ? | M. !
— ——— I S R !
Ver: = MIN, UETIEMITAS AR '
i Yon HIGH-lavel autyy Vit Vit = MAX, 10 - Max F i
[ Vi = MIN, Py, | g
'..-k T e el R 1
Vl.t 'MIN. |r i H)"‘.V,‘ J [ R
VoL LOW.tovel culpul vollag, Vi = MAX, tog = MAX f | : .
Vi = MIN, 5%V _f‘ 3 [T ;
‘‘‘‘‘ T e—e . 1 H
Input elamp volig L2 Voo = MIN, | = | R S
P! P g = i =l —_— TL“ S8 ;
Input clamp curren: al maximum !
H - . V= 7.0v 1A
h input voltage Vec = MAX. v, = 7.0 !
Vao = MAX, Vim 27y A
Veg = MAX, ¥, = 0.5v en s
Yoo = MAX, Vo = 0.0 .90 IJ iz A
—_— oY PO
] ) [ETRN
i
_\ an [N

NOTES:

1. For conditions shown ag MIN or MAX, use the appropriata vatya specihod undar rocommengod ORANG condibons for YIeappheable by

2. Al typical valuos are at Yoo = 5v, Ta» 25°C

3. Not more Ihan ona Qufput shoulg b shottod at 4 bmg, For tashng Ips. 1ha use of hgh-speod 151 apparalus and/or sample-and.holr ehnguey ge. .
order 12 minimiza internal hesting and marg accurately roflnet Gpetational valugs. Ctherwisa, prolonged shorting of a HIGH output may raise. in chr.
wall above hormal and 1hersby CaUsa mvaliy readungs n other parameter lasts In any saguenca of parametpy tosts, iDs tnsts shauty o prer
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Signetics Logic Products

Preardin

Gate

FAST

AC ELECTRICAL CHARACTERISTICS
| . e

5 74F32
Ta = +25°C Ta= 0"C7 te +10°C
PARAMETER TEST CONDITIONS ng : ;o‘r;g" Voc E::"S’;ﬁ 10 |
! A, = 5000 AL = 50082
i Min Typ T Max Min | Max 1
W mewy 7 weeem: [ 33 [Ee e
NOTE:

Subtract 0.2ns from minmum values for SO package,

AC WAVEFQRM
- - .l

[P

NOTE: For all wavalorms, vy, = 1,5¥

Waveform 1. For Non-Inverting Qutputs

TEST CIRCUIT AND WAVEFORMS

Wt

AR

NEGATIVE
T PULSE '0“_/1‘ )
I T
Yin - = ATh TSI [
PUL SE
GENERATOR n - . Tp it [RETTRLIT -
hr i - e
| [ Py
POSITIVE
-+ 4 PLLSE CFvm '™
. 1
1% ‘ i
| W v
YRR EAY
Test Circult For Tatem-Pole QOutputs Input Putse Definition
DEFINITIONS - 3 INPUT PULSE REQUIREMENTS
AL = Load rosisior; seée AC CHARACTERISTICS for value EAMILY - .

C, = Load capatitance inclurdns g and probe capacilance, |
%00 AC CHARACTERAISTICS tor valuo L
Ry = Tormsnavon resistance should ba equal 1o Ze,,, . fal i

30V
ol pulse gongralors [

August 26, 1985 6-36
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TYPES SN54ALS688, SN54ALS683, SN74ALS68S, SNT4ALSESY
8-BIT IDENTITY COMPAPRATORS

D2661. JUNE 1852 HEvisi DELRASHL R

HEH R

Comparas Two Eight-Bit Words
Choice of Totem-Pole ar Opan-Collector Outputs

Package Options Include Both Plagtic and Ceramic
Chip Carriers in Addition to Plastic and Coramic DiPs

Dependable Texas Instruments Quality and Reliablitity

OUTPUT FUNCTION
AND
CONFIGURATION
"ALS6S B

gt B F=T totam-pole
LALSGEQ P10 open-collec tor

T'ALSERS is identical to ‘ALSS2

TYPE

description

SN54ALS6BE, SN54ALSERD o

SN74AL5688, SN74ALS6HY

These identity comparators perform comparisons of two eight-bit
binary or BCD words. The ‘ALS688 and 'ALSEBS provide P=0Q

outputs. The "ALSE88 has totem-poia outputs, while 'ALS689

has open-coltector outputs.

The SNS4ALSE88 and SNS4ALSEBY are characterized for
operation over the full military temperatyre tange of -55°C 1p

125°C. The SN74ALSE88 and SN
for operation from 0°C 1o roe°C,

FUNCTION TaBLE

74A1.S689 are characterized

(TOP Vit wy
GLF Uz
Po[]2
co[]2
P14
Q1[]s
P2 s
az(]7
P38
Q3]s
GND 10
SN54ALS808. SN54ALSEHY
SN74ALSE8B, SN74ALSEEY |
ITOP VIEW)
[#][=]
[=] Of 1
o] no. 9 >la
32

i
|203\

J PACKAGE
N PACKAGE

FH PACKAGE
EN FPACKAGE

R Q7

ALS AND AS cmcuwsi

POST QFFICE BOXY 275012 = QALLAS TEXAS #4268

Do

[ TwpuTs N m 7] ey
F—— TP e
DATA EwpgLe | QUTPUT P2 16 (] qe
P.Q G Q2 6] P6
PG T P3 12 s
: 9 117 12
s s,
e QD0 W a0
= : Q24 ¢ga
X H G
logic symbols
‘ALSERS 'ALS689
COMP COMP
§oledsy T aili ey
po 12 o pp 12} 2™
{4) {4}
P e £
(3] py 16)
P2 —mme e
i8F ta}
o - P "2
pa U e ITEr
{13) {13}
Ps 115) PS5 {15}
PE — | PE o |
t1g) —_ (o) .
pp 12| 7J 1p-g 22 oog pri7L__J, J weg Ot 5
3
oo Z—o S
al o B |
b2} {7}
32 191 oz
L2 — a
gf KEll o O CE] ;o
(1) (14)
Q5 —r—{ as
11861 Qg 18]
Q6 —=——{ 81|
{191 oy 118l
Qr 7 —
Pin Aumbers shawn aie for J ang N pathages
Copynighe PHAL Ly Tomay i g, o, o
TEXas
INSTRUMENTS



TYPES SN54ALS688, SNS4ALS689, SNT4ALSGB8, SNT74ALS68Y
8-BIT IDENTITY COMPARATORS

logic diagram (positive logic)

, P7 (L kAl

i a7 a)

i

P

LR

i
i !

" L

(12}

; Q4

i

; L

. w
P

' Pin sumbers shown are for J and N pasknges

! 2

; »

‘i (9] abselute maximum ratings aver operating free-air temperature range (unless otharwise noted)
o
x5 . Supplyvolage.Vogo - ... o R o 1
0 Inputvoltage: . ... ..o e s o . . T
g Off-state oUtpUt voitage: ALSBBS . ... . e o . Y
- Oparating free-air temperature range. SN54ALS688, SNS54AS5689 . ... . .. ... ... =-B5°Cw125°%C
w SN74ALSEHB, SN74AS689 .. .. ... OrCter0"C

Storage temperaturerange . ... . R . . . 65 UG 150
.488 TexAs
INSTRUMENTS

PUSE UFFILT HIX 275012 @ DALLAS TEXAS 75764



TYRES SNSINISGED SN aasans
B-BIT IDENTITY COMPARATORS WITH TOTEM-POLL OUTPULS

recommended operating conditions

7 iy P
' LIS UAL e

N NOM MAX ' MIs N rAL e

AALSEN

Vol dee U ingnat vl . R

Low level mput voltage - - Tl e \
104 High fevet outpul current - o o N {
0| Law Irvel output cacent - N S ‘
Ta Opgranng free ar temperature T T TR T L I [ b

PARAMETER TEST CONDITIONS —M-HN'-—S.ﬂ—-«Hrr
MIN  TYP'  MAX
m Vee 45w i TR A [
Ve A5V s av, gy 01 A Ve 7
Vi Ve 45V, ot ) 24 13 h
[ vee 4%V CHL .,-;A“__ = - L _____
g Ve As v o 1@ I LN R T |
T Veg - 4.5 V. Y S
Iy Vee | 55 V. R - D1 o
i Veg v 5.6 V. v 27w T PITIE -
T Vo o 5.5 V. Vi GAav o1 T :
Ia! Veg - 5BV, Vo o 225V 30 7 i T A
'cg vee o BBV S Nates ) 77 ) T TR Y
Thil tybncal wadues s 0 Vope SV 14 2be
e putpul conditinny have Peen LBOXEN 1o Prurian 1 L canen i s e et e balt Al Huas ol et 0l

YOTE 1 g 3 meatured with G grounded, P oang O ar & & v

witching characteristics (soe Note 21

ALS AND AS CIRCUITS H

! VEe  AS Vs :
: C 50 pf,
FROM B L £¢] AL - 500 W ;
PARAMETER . CLINIT
INPUTY : QUTPUTY Ta MIN 1o MAX i
SNEAALSEES 4 B
MIN MAX | MIN MAX |
[
—_ 12+
tpLH P T 3 16 P o j
IPHL 5 25 5 20
o 3 1 3
e a T h 6 2
= 3 2% o
- e g PG 3 s 3 FE
tPHL 5 70 i Sy
FUU B ae e s gt wobtage wivel i see page 112
lexas 2 489
INSTRUMENTS

PN OFFICE Bk S0ty @ DALLAS TEXAY MTsy



Signeﬁcs

Logle Products

FEATURES

* Octal bidirectionat bus intertace
* 3-State buffer outputs sink 64mA
¢ 15mA source current

* Outputs are placed Iin Hi-Z state
during power-off conditions

DESCRIPTION

The 'F245 is an octal transceiver featur-
ing noninverting 3-state bus compatible
outputs in both send and receive direc-
tions. The B side outputs are all capable
of sinking 64mA and sourcing up to
15mA, producing very good capacitive
drive characteristics. The device fea-
tures an Output Enable (DE) input for
gasy cascading and a Send/Receive (T/
) input for direction control. The 3-state
outputs, Bg - By, have been designed to
prevant output bus keading if the power
is removed from the device.

PIN CONFIGURATION

FAST 74F245
Transceiver

Octal Transcetver (3-state)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
CELAY (TOTAL)
T4F245 3.8ns 100mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee =5V 1 10%:T, = 0°C to +70°C
Plastic DIP N74F245N
Plastic SOL-20 N74F2450

NOTES:

1. 80 package is surface-mounted micre-miniature DIP.

Data Manyal

INPUT AND QUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION HIGH/LOW | AIGHILOW.
Ag- Az A Port data inputs 35/1.0 TOpA/D.6mA
Bo-Br | B Port cala inputs 38/10 | 70uA/06mA
or Oulput onable inpul (active LOW) 20120 | ) &@AH?&A :
T/R Transmit/ Roceive inpul 2.0/20 [ AQUAZT 2mA

Tho-Ar | A Port data outputs 150740 | 3 0mA‘Mnd
WI-'(A“_ _t-!_,m B E-* l‘-ml .(!d!.l E):l;)t:l:vﬁ T ) B ff;tif 7 At
NOTE:. : ST

Onp (1.0) FAST Umit Load s dehned as: 20pA i tho HIGH stale and O GmA o fha [OV tah

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

S s
7 ] o€
A Ew tﬁLEBO
Az E.'T \%"LEN
Ay E;.'T( \}:.LE] B,
Ay E.'T’ e LN
s [Z.IT.,( e,
Ay Elrl LP1T s
Ay EITI’ SN
anp [ it }lﬂj 8y

[EETTPR

LIS N P
'_ﬁ E)

N7

- .

vroq
_LE o zv.l
) "
S - iy
k] 15
[ 4
I | u
. ] 2
* "

January 4, 1985
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aunetics Logie Products,

[T T R R T T

Transceiver

FAST 74F245

FUNCTION TABLE

INPUTS INPUTS/QUTPUTS ]
GE | s | a, ] 8,

L L A=0 | INPUTS -
L H NPT B=a |
H L I

H = HIGH voltage level

L= LOW voltage level

% =0en’l care

(2 = HIGH impedance “oif stale

ABSOLUTE MAXIMUM RATINGS {Cperation beyond the limit

s sol forth in this tablo may mpar the et 16 ol .

Unlass otherwise noled these limits are over the aperating frec.air temporature oo,

| PARAMETER ! 74F UNIT
I Veo Supply voltage -05 1t +7.0 :
. Vin Inpul vollage -05to + 7.0 ¥
™ Input current -30 1o +5 '
Your Voltage applied to outpul in HIGH oulput state -05 10 +55
i Current applied 1o output i Ag - A; a6
Co ) i
l_OUT in LOW output stata ' By-B; 126 mi
[ Ta Operaling free-air lemperature range Ol 7c ’
RECOMMENDED OPERATING CONDITIONS
T4F
PARAMETER T e : Uit
Min Nom L Max ;
[ Voo Supply voltage 4.5 50 B ?
e . ;
' Vin HIGH-loval inpul vollage 2.0 \
g —— — — [u—— -
Yie LOW-lovel input voltaqo i i
L '™ Input clamp curront i B
T Tmm—— i b 1
| : Ao - Az ) * '
I lon HIGH-level output currenl el EESENE T - :
| By - By !
: Ag-h; ! ‘ ' :
: lou HIGH-Tevel cutput current e B R
i 8,-B; %
F - . —ed T RSSO , .
: Ta Oporating froa-ar tempaoral 1 ] !
o A [ e
6-231
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Signetics Logic Products

Srocw bobpen s

Transceiver FAST 74F245

DC ELECTRICAL CHARACTERISTICS

[Over recommended operaling free-aif temperature range uniess othorwise noted;

74F245
PARAMETER TEST CONDITIONS' TrTT OUUTTTT T UNIT
Min Typ? | Max
e ey I IR S
g~ A H *10%Vee 2.4 [
Ve = MIN, | 'on = mSmA b
HIGH-tevel By~ 87 cC ‘ * 5% Vee 27 3.4 Y
Vo output vollage Vip = MAX, e s
9 Vi = MIN t10%Vee 2.9 o
IH
Bp - By g = - 15mMA { — .
£ 5%Vee 2.0 P i
Vo, LOW-level Ao~ A7 Voe = MIN. | 1 = 48mA T 10%Vee as | om0 L ov
oL ViL = MAX, 3
[
output voltage 8;-8; Vi = MIN loL = 64mA t5%Veg A0 55 v
Vi Inprat clamp voltage Voo = MIN, Iy = by -0.73 -12 y
lnput current at | OF, T/8 Voo = MAX, V= 7.0V 100 uh
Y maximum input - :
voltage Ag-A; Bg-8; Voo = 5.5V, V= 55V 10 mA
HIGH-lgval input current N
| - - .
M BE and T/R only Voo = MAX, Vi = 2.7V a0 )
LOW.lavel input current | ! .
W TE and T/A only Weg = MAX, V) = 0.5V 075 20 ma
lozrw  Off-state current . - 2 _ ’ -
+ly  HIGH-level voltage applied Veg = MAX, B = 20V, V.= 27V 0 7a L
lozL  Off-state current - T R . U .
+l  LOW-level voltage appliod Voo = MAX, OF = 20V, ¥ = 0.5¥ i -t0a ‘ s
— - e
| Shor-circunt Ag - Ay v MAX -60 : 15, mA
os 3 [SV s !
output current Bo - 9 " -100 | oozas | ma
e S i Sy -
lcom Vi = 4.5V ne, i 114 | i
ico Supply curiont (total) lees Vg = MAX Vi = GND w1 | ma
ez | Vi~ OE = a5V HERETY TR B
e - R . . B
NOTES:
1, For conditions shown as MIN or MAX, uso the appropnale value spacihed undor recommuongdd oparating conthhons Tor the ag il abile Ty

2. Alt typicat values are at Yoo = 5V, Ta = 25°C.
3. Not mors than one output should ba shorted al a time. For tastng lpg, 1he Lsc of ligh-speed tesl apparalus and/ar samgle-and-hold lechriquos are prafirabe ©
order 1o minimize internal healing anc mare accurately rellect oporational values Otharwiso, prolonged shorting of a HIGH output may faise the chip lemperat
woll above normal and Ihetsby cause invalid readings in olher paramedtar lests In any soquance of parameler tasis, log tests should be parlormed as

AC ELECTRICAL CHARACTERISTICS (When measured i accordance with tha procedures oullined in Signetics LOGIC

App Nola 202, "Tasling and Specilying FAST Logic.")
Rl — . _
: T4F 7aF ;
Ta = #25°C To=0 10 +70°C |
Vog = +5.0¥ Yoc = +5.0V ¢ 10% |
PARAMETER TEST CONDITIONS & - sopF Cs = S0pF | UNIT
AL = 50082 R = 500%2 |
L= 300
Min Typ Max Min ! Max
[’ Propagation delay 25 a5 55 25 | 85 |
tort An 10 B of By to Aq Wavoform 1 2.5 40 6.0 25 ! 70 | ™
tpzu Output enable time Wavelorm 2 50 7.0 &s 59 . 95 s
tozs to HIGH and LOW lavel Wavelorm 3 35 65 B8O s | 90
i T = e
lpyz Output disable tima Wavaform 2 3.0 45 © B5 30 75 -
oLz from HIGH and LOW fovol Waveform 1 i 0 40 | 60 voo . s

NOTE:
Subtract 0.2ms Irom miremum values for SO package

January 4, 1985 §-232



Signetics Logic Froducts ot Son

Transceiver FAST 74F245

DC ELECTRICAL CHARACTERISTICS (Over recommended oporating frec-air tomperature range unloss olhorw

150 noled |
T4AF 745
PARAMETER TEST CONDITIONS® F s UNIT
T Min Typ? i Max
Ag = Az 1 10%Vee 2.4
B, T Voo M, | fon T oImA —
HIGH-leval Bp - By cc . + 5% Vee 2.7 34
Vo output voltage Vi = MAX, - e .
Vi = MIN £10%Veg 2.0 . S
Bp~By lepg = - 15mA e
t5%Vee | 2.0 : N
Vo, LOWlevel o= A7 xcc * M';‘- oL = 48mA 1 10%Vee 35 b 80 v
oL L= MAX, i _—
| |
output voliage By~ 87 Vi = MIN oL = B4mA + 5%Veoo A 155 v
YK Input clamp vettage Voo = MIN, Iy = I 073 1 =12 v
Input current at | OF, /A Voo = MAX, V) = 7.0V 100 h
N maximum inpit -
voltage Ag- Az Bp-By Vee » 5.5V, V= 5.5V RE mA
HIGH-level input current 1
! - - )
M BE and T/F only Veg = MAX, Vi = 27V L
LOW-level input current o T
h OF and T/R only Voo = MAX, V= 0.5V -0.75 12 R
lozn  Oft-state current T | o
+1y  HIGH.level voltage appiiod Voo = MAX, OF = 2.0v. Wy~ 2.7V 0 0 "
lozu  Oft-state current R R )
+l  LOW.level voltage appticd Voo & MAX. OF ~ 2.0V, Vi = 0.5V ? =600 uA
hort-ci -60 | 190 1A
s Shon-circuit . Vi - MAX i \
oulput current 100 ] L2 rmh
e e ] . . .
Vi = 4.5V [ b
lee Supply currant (tolah) Voo~ MAX v = GND | Hny oo, I
i - : |
Uy v OF = 45V ‘ [ T C I A S TR T )
NOTES:
1, For condingns shown as MIN or MAX, usé the appropnate valun speohed under rogommuended gparating condiions (o0 e aple alin tpee

2. AN typical valuos are al Vg = 5V, T, = 25°C.

3. Not mora than one oulpul should be shorted at a tmae, For teshing g, the uso of hrgh-spead lest apparatus and/or samplo-and-hoig te hijuos are peoberatl -
arder 10 minimize inlernal heating and more accurately reflect operational values. Otherwise, prolonged shorting ol a HIGH outpul may raise the chip temperatuss
woll above norma! and thereby causa invalid readings 1n other parameler tesis. In any soquoncé ol pararmeter lests. iog tests should be pertarmea w

AC ELECTRICAL CHARACTERISTICS (Whon measured 1 accordance with the procedures outhnod i Swnaties LOGIC
App Note 202, "Tesung and Spacilying FAST Logic.”)
] .

T4F T4F
[
Ta=+25°C Toa=0to +70°C !
Ve = +5.0V Voo = +5.0V £ 10% |
PARAMETER TEST CONDITIONS C, = 50pF Co = 500F : UNIT
Ry = 50082 Ry = 50002 |
i
Min Typ Max Min i Max 'L
toLK Propagalion delay ’ ; 2.5 3.5 5.5 25 1 65
toHL A to Ba of By 10 Ay waveform 25 40 8.0 25 7.0 ns
tpzn Output enable tima wavelorm 2 5.0 7.0 85 50 95 as
tezL to HIGH and LOW level Wavelorm 3 35 65 80 3.5 90
tpiz QOutput disable time Waveform 2 3.0 4.5 6.5 3.0 1 75 Ve
oLz from KIGH and LOW lovol Waveform 3 2.0 4.0 60 20 7.0 i ;
NOTE:

Subtragt 0.2n% from mmum valuss for SQ package.
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SRhCs Logre Procug 1y PO 1 e

iansceiver FAST 74

AC WAVEFORMS

An, By

Wavelorm 2. 3.State Qulput Emable Thne To il
Lavel And Output Disable Time From HiGH L.

B

Waveform 3, 3-State Qutput Enable Time To LOW Level And Qutput Disable Time From LOW Level
MOTE: For all wavelormy, Vi = 15V

TEST CIRCUIT AND WAVEFORMS

| 0% W e R £ T
| vee torov NEGATIVE v f
i PULSE o J
i N | .
‘ Py sSL P vour = = - 1Taagltn rpmla - -
i GENERATOR eur o} I
i - = TiLkiy R TTRIT i
A1 I T g™ win, T "
| ! POSITIV]
i i _i_ L1 PULSL ™™ iy
: i T ’ 10% ! \\ 1w,
' iy PR I _— N
I
f
; Vi =15V
! Test Circult for 3-State Qutputs Input Putse Delinitlon
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY T T :

TeST SWITCH Amplitude | Rep. Ra!o‘ Pulse Width L, l 4

ez closod 74F 3.0v MH: .m0 | o

pze closad - i

All alhor open

DEFINITIONS

Ry = Load resistor; sae AC CHRARACTERISTICS for valuo.
Gy = Load capacitance includas jig and probe capacitanco;
300 AC CHARACTERISTICS tur vaivo,
Ay = Torminanon rosislance should bo oquat 1o 25
ol pulse gonerators.
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Signetics

Logic Products

FUNCTION TABLE
INPUTS

H = HIGH vollage lovel
L= LOW valtage ievetl

PIN CONFIGURATION

B

N
.
|

CH

yes;
Skt

e [T RIE

August 26, 1085

FAST 74F00
Gate

Quad Two- -Input NAND Gate
Product Specification

TYPICAL SUPPLY CURRENT
(TOTAL)

TYPICAL PROPAGATION
DELAY

COMMERCIAL RANGE
Voo = 5V £ 10%; T‘—OC to +70°C
e —_——

NMFOON -
N74E00D

Plast:c D
Plastic 50-14

NOTES:
1. 50 package s sudace-mounleg micro-miniature DP

2. For information regarding dovices processed 1o Mitary Specmcanons, san M0 Signotics Miltany Produgi s
Data Manual.

INPUT AND QUTPUT LOADING AND FAN-QUT TABLE

76FUL) | Loab varue ]
PINS DESCRIPTION 74FUL) | LOAD VALUE

HIGH/LOW | HiGH/LOW

10/1.0 20pA/0, GmA
| ¥ 5073 Jr 1.0mA/ZOmA |
NC;!E:
One (1.0} + AST Uit Load 16 detined s 204A m the MIGIH State arel Q6HmA i the LOW wintn,
LOGIC sYMBOL LOGIC sYmBoL (lEEE/IEC)

D | A
| at v , _.4] .
B
A 1
i 2 D | l/ > -
| .
‘ ’;ED’_'" ‘ -4 1
i ‘ [ ‘£| i
! S
i
! :
l*—-.——-—-—_,_ ;. e |
B-3 853-0325 80217



Signehics Logic 'ogucts Pl St n

Gate FAST 74FQ0

ABSOLUTE MAXIMUM RATINGS (Operation bayond the fimits set forth in this table may impair the usalul fiflo of the dovice

Unless cltherwiso rnoteg theso limits arg over thg operating freg.aur temporature range }
T ————— 0% olhe - et T A A
PARAMETER 74F | ]

Veo Supply voltage
Input vollage
™ hput current

Vour Voltage applied 1o oulput in HIGH output state

Current applied to output in LOW output slate

Oporalmg free-air temperalura range

e

HIGH-lavei input voltage

LOW-level inpyt voltage

Inpy clamp curront

HIGH 1aveat oulput current

LOW.igvel oulput currant

Opn-r.mng fren-air lompetatyroe

DC ELECTRICAL CHAHACTEHISTICS (Over rucommengo DROFANG lro-a

I lemporalurg TARGE Lnles . Gl wingg Dreed )

E— _ CUT e T I PR I R 9
i | 74F00 |
PARAMETER TEST CONDITIONS I } UNIT |
|r |
F Min Typ' Mo ;
e m——— e L - . | H
Vi MIN, | 10y, i HEN| [IY} :
Vewg HIGH Joval 4y Mol volago | Vii MAX, |, o MAX . t ! !
IJ Vi Min, L [ A PV
. I | !
Iovie i | oV |38 oo
Vi LOW-devel tipg voitage: Vi = MAX, Iy, = MAX ——— B T e Y e eme—

Vi = MIN, %Ver | I

Input clamp voltage
e
Imput current At maximum input vollaga |

Voo = MAX. v, = 2.7y

HiGH-lavel mput current
e ——

LOW.laval inpul current

Short-circuit output curreni?

I i H .
- _E%_.E&H._L_k__,,__m_ e N - : L

1N,°FT0E!S¢.:onditions shown as MIN or MAX. use the EBRropnate valun spocited WNCIOT LRLOMMGned operaling condibons tar 1 HIL ST TR P

2. Al typical vaiues are ar Ve 5Y, Thie 2570

3. Nol merg than one Sulpul shauld be shortad ag AN Eor tosting 1 .. i VRGN ot st dpparatas and/of sampis- ang. hoid teehi s an protaranio o
order 13 minmmize o tal Heating and more accurately rollact SPLratunal valuey, Glherwise wolongoed shortng of g MIGH QUIDUL Ay fame (b on [+ 1smparatig s
well above nermat and iy causo mvalict fRadings un athwr DALIMetar oy | ANy Sequenco of parametas oy, los 10515 g R N L A

August 26, 1985 6-4
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Signetics Logic Products

oot

Gate

FAST 74F0

AC ELECTRICAL CHARACTERISTICS whon measurad in accordanca with the procoduras oullmod in Sinehies O
App Note 202 "Tasting and Specilying FAST Logic ™)

r

74F00
i Ta=+25°C I—TA =0'C to +70°C
Veg = + 5.0V | Ve = +5.0Y + 10%
PARAMETER TEST CONDITIONS ge L Yee
o C = 50pF ' C, = 50pF uNIT
! Ry = 5000 A, = 500!
i e g e g
Min ‘ Typ Max | Min J| Max
o e —
trLH Propagation delay 2.4 | 7 50 ‘ 24 | 50
e W f 1 A
tom, ABloY avetorm 20 | 32 43 20 4 ns
NOTE: T
Subtract 0.2ns from mwnimum values for SO pachaqge
AC WAVEFORM
48
¥
HOTE: For all wavelorms, ¥y ~ 1.5¢
Wwaveform 1, For Inverting Qutputs
TEST CIRCUIT AND WAVEFORMS
[ e e e e - JE R
[EE—— i -
(3N * ;
e NEGATIVE o4
H ] (RT3 e ey
Vin Your S L M =
PULSE
GENERATOR AN - ll.._!-;“m,; Hpite -
Ry . ", y o oc'.‘% AME 1
POSITIVE | |
L L s e L b PULSE ¢ LM Vit
Cc . 0
w - ow
L VIR I
Test Circuit For Totem-Pole Outputs Input Pulse Definiticn
DEFINITIONS INPUT PULSE REQUIRLMENTS
By Lo tosaslor, 500 AU CHABACTERISTICS for value FAMILY ' \ : .
Cy = Lowd capacitanco meludes gy and protne capie e ] | Amplitude | Rep. Rale | Pulse Widlh | T | Ve
500 AC GHARACTLRISTILS tor valun 5 | i
41 3.0V ALGIRYS RRSISTIEN ; METIER TS

ol pulse gencralors.

August 26, 1905
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Signetics

Logic Products

FUNCTION TABLE

J OUTPU

|

IRPUTS

|

IXrr|imp
T Ir)m
Irrnr

L

H = HIGH voltaga laval
L = LOW voltaga lavel

PIN CONFIGURATION

T

(EN u]veg

LT~ 11

G- @3

] ]

o E

Gt E
GND {7 El

Gate

Quad Two-input AND Gate
Product Specification

l FAST 74F08

TYPE TYPICAL PROPAGATION ( TYPICAL SUPPLY CURRENT
DELAY (ToTAL)
74F0B 4.1ns ! 7.1mA
ORDERING CODE
T ———— ————
COMMERCIAL RANGE
PACKAGES ] Vee =5V £ 10%; Taz=0°C to +?0 [+
|_ Plastic DIP % NT4F08N
Pfastic SO-14 [ N74F08D

NOTES:
1. SO package is surlace- mourtad micro-minialure DIP,

2. Forinformalion regarding devicos processed lo Military Spacifications, sce the Signetics Millary Progugts
Dala Manuai

INPUT AND OUTPUT LOADING AND FAN- OUT TABLE

Tt T mm—
r [ 7arwly | Loab varue
PINS [ DESCRIPTION | HIGH/LOW | HIGH/LOW

l T I S i

A B | Inputs 1071, 0 ?OpA.'O 8mA !

—_— e ey

Y [ Qutputs [ 50743 1 1-omA/20mA |
NOTE:

One (1.0) FAST Unit Load {U.L.} 15 doirad as: Z0UA N tho HIGH slat g DA m s [ Ow

stalg.

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

e

August 26, 1985

6-12 853-0328 80217



SIS Lo Prowdon 1,

e S
FAST 74F08

Gate

ABSOLUTE MAXiMUM RATINGS (Operation Beyond the imas sat forth in this tabie May wmpar e

Unioss olherwise notod,

PARAMETER

hosa firmis aro over the opaerating e
: |

?4F

Supply voilago
Input vollage

Input currant -J0 i g

Voltage apphed 1o output in HIGH output state |

lour
Ta

Current appied 1o oulput in LOW output state

perature range

Operating troe-air lom

RECOMMENDED OPERATING CONDITIONS
T ENTIVNS

PARAMETER

—_—

——
HIGH-level input vollage

LOW-level input voltage

——

lon HIGH-lovar culpul current
e SRS - -
LOW-level output current
—_— T T
Opaorating frae-air temperatyre

Ta

{
e e T |

Lo

DC ELECTR!CAL CHAHACTER'ST'CS (Ovor tacammmmnlog Qpraalitig Ty

PARAMETER TEST CONDITIONS' |

]
I CI0%Y

Vo HIGH-level autpul vollage

Vi = MIN.

LWy

Vog ~ MIN,
ViL = MAX,
Vi = MIN,

Voo = MIN, | = I

T e e e, 4 . 1
|

Yoo = MAX, V= 7.0V

C 0%V

LOW-loval output vollage

Input clamp vollage

Input current at maximum
input voltage

RIGH-level input current Voo = MAX, v, = 2,7y
Vee = MAX, V0.5

LOW-lavel input curroel
Voo = MAX, Vo = 0.0V

Sherl-cireutt output current3

CCH

|
|
SO

Vi = 4.5V
Vin = GND

T !
Supply current {totaly
(v

NOTES:

1. For conditions shown as N or MAX. use tne appropriate valye specifiod under

2. All typical values are at Viop = 5V, Ty = 25°C

3. Not maore tham one QUtpUl should ta shorted al a hma, For tasbing Ing. the use of high-speed lost apparatus and/or sampla-and-hos
order to minimiza 1nternal heating and mora accuraloly reflact operational valugs. Otherwisa, prolonged shorting of a HIGH autpyt

recommanded oparating eondibens tor tha

woll above narmal and thoraby caose nvaiig readings i olher parammtar 1osls |n any soquance of paramator SIS b e

August 26, 1985 6-13
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Sinwtics Logle Prov i by

Gate

FAST 74F08

AC CHARACTERISTICS

74F08
Ta = +25°C Ta=0°C to +70°C
Voo = +5.0V Voo = +5.0V ¢ 10%
PARAMETER TES ce cc
T CONDITIONS €, = SOpF C, = 50pF UNIT
. Ry = 50002 R, = 5002
|
Min Typ Max Min | Max
ey Propagation delay 3.0 4.2 586 3.0 6.6
f 1
tora, ABloY wavelorm 25 40 53 25 63 ns
NOTE:
Subtracl 0.2ns Irom miremum values for SO package
AC WAVEFORM
AB
ok oo 4
T ONOTE: For all wavelovms Vi, = 1.5V
Waveform 1. For Non-Inverting Outputs
TEST CIRCUIT AND WAVEFORMS
[... e e W - AR VY
vec NEGATIVE | X VM
PULSE
0%
. vy
7 L—lmuln
PuLSE iy . vour
GENERATOR ot ) THLM =] - .
A1 L 1% prery - AMP V)
J_ I POSITIVE |
L . — = = PULSE '™ !
TEnInAOA 10% :
} tw oV '
Vi = 15V
Test Clrcuit For Totem-Pole Outputs Input Pulae Definitlon
. e
DEFINITIONS INPUT PULSE HEQUIREMENTS :
AL = Load resistor; se8 AC GHARACTERISTICS for valuo. FAMILY e i e e |
C_ = Load capacitance includes jig and probe capacitance; Amphtude | Rep. Rate | Pulse Width | tyy | tna {
saa AC CHARACTERISTICS for value. i
Ry = Termination rasistance shauld be aqual 1o Zoyr 74F 3.av 1MHz 500ns , 2.5ns 1 2.5ns J
of pulse genaralors.
August 26, 1985 6-14



Signetics

Logic Products

FEATURES
® B-bit transparent latech - *Fa73

® B-bit positive, edge-triggered
register - 'F3r4

¢ 3-State output bufferg
® Common 3-State output enable

FAST 74F373, 74F374

Latches/ Flip-Flops

'F373 Octal Transparent Latch (3-State)

‘'F374 Octal D Flip-Flop (3-State)
Product Specification

NI Ty
TYPICAL PROPAGATION
TYPE [ DELAY ]

74F373
74F374

4.5n3
6.5ns

ORDERING CODE

TYPICAL SUPPLY CURRENT
(TOTAL)
. (roray
35mA
_ AN
55mA

COMMERCIAL RANGE

#® Independent register amd 3-state PACKAGES l Vee = 5V 4 10%- Ta=0°C 1o +70°C
buffer operation Plastc DIP r N74F373N, N7AFa74N
Plastic SOL-20 i N74F373D, N74F3740
DESCRIPTION —

The 'F373 is an octal fransparent tatch
coupled o eight 3-State output butfers.
The two sections of tha device are
centroilad independently by Enable (E)

NOTES:
. S0 package 15 surlace-moynted micro-mimnature DIP,

——

2. For intormation regarding devices processed io Miltary Specilcations, see tha Signatics Miltary #-:.:_»

Data Manual.

INPUT AND OUTPUT LOADING AND FAN

-OUT TABLE

and Output Enable (3E) control gates. s i — UL YTXTI

The data on the D inputs are transfarred _HIGH/LOW _HIGHILO\A'\"_

o the latch outputs when the Latch Do - Dy Data inputs 1.0/19 i 2OUALG B

Enable (E} input is HIGH. The latch ) Latch enable input T e—————

femains transparent to the data inputs E (Fa73) (active HIGH) 10410 [ 20pA/08m:
" while € is HIGH, and stores the data that out - el I —-

put enable input

is present one sel-up time before the CE (active LOW) l 1.0/1.0 ’ 20uAIG.Er-

HIGH-10-LOW cnable transitign, P Clock puse inpur ‘ o T I

The 3-Stale output bulfers are designod e . J____(Eﬁt_’!f’.r'ﬁ'f‘g_f’f,'fl. " |

to drive heavily loaded 3-State buses, Qo e ] 5-state outputs o ' C1seisg Az

MOS memeries, or MOS MICrOProOCes-  NOTE.

sors. The active LOW OUIDUI Enable  ©Ono [10) FAST Unit Load 5 dobned as: 20pA 1n e HIGH e A LGEMA G tha |00 sty

(OE) controls all eight 3-State butfers
independent of the latch operation.

PIN CONFIGURATION

F 'F373 1‘
N
|

5t 1] 0] veo

% [3] [18) 0

& (7] 1] o,

o [4] [7) 0y I
o (5] [78] o,

@ ] [13]

o [7] i

0 ] 73] 0,

o3 I17] Q.

ane 3 e —

LOGIC SYMBOL

O oy

o€
g

9y 94 0y G q J
i|TI I

LI T

LE0ue s

Voo = Pin 20
GND = Pin 10

August 26, 1985
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¥
£

Sgretics Logie Prodhucts

latches/Flip-Flops

FAST 74F373, 741374

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/ILC)
'Fata 1 -'FJ;—;_- T o L] T “Fa74
ot 7 [20) veo
O [13) o LI S S IR PRNEY BT
. NG o, D e -
! o] 500 o [ e e B o By . .
| o [5] 78 o o T Lt
: o [&] (5 04 Gy Q) Gy @y O, O Qg Or | L
o; 7] [73] 04 T T T T
H oy (1] T3] B4 s 6 9 a2 13 s 19 R | 2
; * () [17) 0 1] [
i Gne 30 chp | . .
r T w
| Vor = Pin 20 i
| GND = £in 10 !
LOGIC DIAGRAM, 'F373
m:, unll nn!‘ nn" n-.{;.

|

paafnsals

[
A
]
8
Y

i

i \‘7 Vv Vv Y : V
. : . N i ‘ ‘
] Veg = P 20
GNG = Fin 10
LOGIC DIAGRAM, 'F374
i Oy Dy -H Dy Oy
i el <l>1 o e o
| w1 S I
i [-L ) cr 0 o o cr D [-L -3 [=Ca
5 seajueaf sl vea lus
r | ‘TL’ v lé v v
" &;"Dir;‘_‘-‘+h‘} L If’l . : e iil\l : 1“\!\ . T

|
|
! Ve = Pin 20
t ol = P 10

memofies, of MOS micropr .o
tive LOW Qutpul £nabile () - :
oight 3-8tate bulfors mvdops ndver -0
1stor opaeration. When OF s LOW,
the register appears at the cutiu
15 HIGH, the outpuls are in the el
anee oll' ostale, wheto ooy

nesher drive nar fead the b

independently by the Clock (CP) and Cutput
Enable (OE) control gates. The registor 1s
fully odge tnggorod. The state of each D
input, one set-up lime belore the LOW-to-
FIGH clock lransition, is transferred o the
correspanding flip-llop’s G output

When O is LOW, the latched or transparent
data appears at the outputs, When OE is
HIGH, the outputs are in the HIGH /mpedance
“off'' slate, which means they will nerthar
drive nor joad the bus.

The ‘F374 is an B-bit, ecge-triggorod reqisler
coupled 10 eight 3-State oulput buflers. The
wo saclions ol the device are controbled

The 3-Slatg ocutpul buflets are designed 1o
drwoe heawly loaded 3-Stale buses, MOS

6-331
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Signetics Logic Products

4
P TR 1

Latches/Flip-Flops

FAST 74F373, 74374,

MODE SELECT — FUNCTION TABLE, 'F373

INPUTS | OUTPUTS ]
OPERATING MODES Tt I INTERNAL REGISTER i o
OF : £ o, : Co - Gy :
— R e - RO H i . L - ' e m
Enable and read registar t H | X L | L :
L H | X H H :
- e - —— R e T . 4 . el Rl . - —— - -
. L | L 1 | L i L *
Laich an el ! :
alch and read rogistor L L ; W H +-~ i
— - - b - dom ey |
H : X X X [ B
hor ter a i t ! . et i
Latch register and disabie outputs H | ¥ ‘ X . 1 2 :
MODE SELECT — FUNCTION TABLE, 'F374
INPUTS [ OUTPUTS
DPERATING MODES - 1 T INTERNAL REGISTER -
OE i cP | D Q- Qy
| | ‘
. L T | L ' L
& : :
Load and read register L | ! : h " ; o
) k H X i X : X “ @
L Load register ang disable outputs " } X 1 X J " ! ) |
H = HIGH voltage level -
h = HIGH voltage leval one set.up time prior o the LOW-to.HIGH clock franstior of HIGH10.LOW £ transition
L = LOW voitage lovol
X = Doen't care
P = LOW volage levcl omo set.up tima PHof 1o the LOW-Lo-HIGH ciock transmon or HIGH-10-LOW E wansihon
(2} =~ HIGH impadance ““ali" slate
= LOW-10-HIGH clnck transition
ABSOLUTE MAXIMUM RATINGS (Cperaticn beyond the hrmits set forth 0 this labla may wnpair the usoful bie of e o,
Unloss otherwise noled these limils are over tho oparaling froc-am temporatune rang
——— o eem e e e s O
PARAMETER 74F UNIT .
; - — P S R -]
Vee Supply voltage S05 o s/ : ¥ :
Vin Input vaoltage S04 o+ T v
lin = Inpul curient [
Vout Veltage applied 10 outpul in HIGH output state Y
Iyt Current applied to oulput in LOW output state A
Ta Operating free-air temperalure range G
RECOMMENDED OPERATING CONDITIONS
74F i
PARAMETER e i UNIT
Min Nom Max ,
Ve Supply voltage 4.5 5.0 5.5 : v
o - e ez . R
Vin HIGH-level input voltaga 2.0 ) ' v i
Vi LOW-leve! inpul voitage 08 : v
Ik Input clamp current in | mA
- U e i — —_— .. ; -
lon HIGH-lovel oulput curront -1 | mA
lou LOW-level oulput currant 20 [ i
Ta Operating frec-ar temperature 0 il \ ke

August 26, 1985
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T

Saencs Logic

Frocact.

| Latches /Flip-Fiops

FAST 74F37 5. »-

DC ELECTRICAL CHARACTERISTICS (Over rocommanded operaling free-ar lamperature range unlons e

TAFATY, "HO/a

August 26, 1985

5-333

i PARAMETER TEST CONDITIONS'
! Min | Typ* Moz
T [ —
| Voo = MIN, L 10% Ve 2
¢ Vo HIGH-level 2ol voitage Vo= MAX lan = MAX e - -
o = RN el
Ve = MIN, Ly roomvee o
Vou LOW-level outpu! voitage ViU = MAX, 1o = MAX — -—§
Vin=MiN, £5%Vee | I
Vik Input clamp voltage Voo = MIN, I = |y iy
Input current al maximum i
! - - |
! input voltage Voo = MAX, V= 7.0v !
m HIGHTeval inputl ¢urrent Ve = MAX, V, = 2.7V T EH
i LOW level input currant Voo ™ MAX, V= 0,5V e
Off-state outpul current
1 ' - - - o
02H  RiGH.lave! voltage applied Veg = MAX, Vi = MIN, Vo = 2.4V i i
Off-state output current i o
1 . - - - |
oL LOW-lavel voltage applied Veg = MAX, Vi = MIN, Vo = G.5V
— i
log Short-circuit output currgnt? Voo = MAX, Vo = 0.0V -80 .
- T PP :
g i OE = 4 5v
Far i - ar
73 reea D inputs = £ = GND '
lee Supply curremt {1otal) Voo = MAX - ————t-
P— iR CP = OF = 4.5v . N
+ CCZ D inputs = GND ’
NOTES: Tty e e e

1.For conditions shown as MIN or MAX, us the appropriate value specihod under recommendod oporating condtony for IHe . ol
2. Al typical values are at Voo = 5V, Ty = 25°C. :
3. Not more than one output should be shoned at a hme. For 1asting log, the use of hgh-speed lost apparatus and/or samplo-and bt b gor s ey
order to minimize nternal hoating and more accurately reflect operational valuos. Ctherwis, prolonged shorting of a HIGH owtpns moe s
well above normal ang tharoby cause nvald readings n ¢ther parametor 10s1S. 'n any soquence of parametlor 1esis, |-

taedn et

Wty

LIHGT

A

Bocabdo i

N NIITIY

cormwnd bt



Signetics Lome Producty e

Latches/Hip-Flops FAST 74F373. 74F374

AC ELECTRICAL CHARACTERISTICS (When moasured in accordance with the procedures outiiner in Sgnotcs JI5 0
App Note 202, "Testng and Specnymg FAST Lognc )

l ‘ 74F373, 'F374
! | TA=+'25<: i Ta=0C to +70°C
! TEST Voo = +5.0V Vee = + 5.0V 1 10%
PARAMETER i T
| CONDITIONS } C_ = 50pF C_ = 50pF e
! R = 50052 Ry = 500¢!
‘L ! Min Typ Max Min ! Max
haax Maximum clock freguency | Fave | Wavm rmﬁb T‘ 100 J - P B
= R, ! [ B T :
tpy i Propagatian delay : . ! a0 . 90 115 50 I
Fava fawa o i !
ti £ lo O, | ‘ Wavalorm b | 20 140 ‘ 720 . ‘3 !
S e > | I IR
tpLH Propagation du‘ly g, | ) B B¢ ‘ 53 70 s I
i Fara - i 4 !
ton D to Gn | | Wavctai ‘ 2.0 a7 50 | 20 -
PLH Propagation delay - ; 6.5 8.5 4.0 0C
tPHL CP 1o O, ‘ Fa74 | Waveform 8 | 6.5 8.5 ‘ a0, o
\ Output enable tme 1o HIGH ‘F373 Wavelorm 2 io20 5.0 11.0 2.0 20
PZH ovel "FaT4 ave \ 20 9.0 1.5 20 | 125
, Outpul enable time lo LOW ‘F373 Wavotorm 3 20 56 75 20 e -
P2l toval 'Fa74 v 2.0 5.3 7.5 20 | ws
' Outpyt disable tme from HIGH ‘F3T3 Wavetorm 2 2.0 4.5 6.5 2.0 75 -
PHZ lavel g ‘Fa74 aveto 2.0 53 7.0 20 BC "
. Output disable time from LOW | F373 ' ‘ a8 50 20 60 T
PL2 iovel Fa74 | avelerm = | 43 55 2.0 ;
AC SET- UP REQUIREMENTS
i | 747373, 'F374
| ‘ Ta=+25°C | TA=0'Cto +70°C i
i TEST Vee = +5.0V ‘ Vee = +5.0V * 10%
R ! ‘ .
PARAMETER } CONDITIONS | Co = 50pF C. = 50pF UNIT
Ry = 50051 L A, = 500! !
i S, ._.._I_W,,, . ‘ i
i Min TyYp Max i Min Max
l(H)  Sotup time, HIGH or LOW | } 20 rooen

Fa73 | waveiorm 5 e
tfl) Dnto E T 777’ 20 ‘ 20
WwiH)  Hold time, HIGH or LOW ‘ I a0 ‘ e

F373 I wavelorm § ! e
thil) D, to E ‘ { | 3.0 ‘ 30

—_ SR P S - s .
:wf:[? Clock pulse width 1 F3TA i Wavelonm B 6'% [ g}L'. ol
A — — f - - B [k ,,,,u._f__.v*,;' = .
1,(H1  Sct-up time, lHGH or LOW EaTa L wovotonm 7 ‘ zn : i Q:J
L) Dy to CP i i 2.0 I oen
e o - ) : I A :
1u(H) Vokd time, HIGH or Low L : i 20 | ! !

Fava 1 Wavetorm ! :
wil) D, 10 CP - e 20 l TR '
lw(H] meh anablo pulse wwdll‘l I F373 ‘ Wavelorm 1 1 6.0 J‘ : | i t

NOTE:

Subtract 0.2ns from mummum values for SO package

August 26. 1985 6-334



sgnetics Logic Praducts [T B A T P

latches/Flip-Flops FAST 74F373, 74F374

AC WAVEFORMS

P — -

PUICIETTN

Wavetorm 1. Latch Enable To Output Delays wavetorm 2. 3-State Qutput Enable Time To 111GH Level
And Lalch Enable Pulse Width And Output Disable Time From HIGH lLeve!

And Outpu! Disable Time From LOW Level

|

I

| LK —= e

. 15V :

| Qn '™ Qn Vi Y

i -
i E Vo +0.3v s
I C iy

)

1

|

! Wavelorm 3. 3-State Output Enable Time To LOW Level waveform 4. Propagation Delay Data To Q Outputs
|

!

i

T8}

wroanTs

Wavelorm 5. Data Set-up And Hold Times Waveform 6. Clock To Qutput Delays
And Pulse Width

=14

Wwaveform 7. Data Set-up And Hold Times

HOTE: For all wavelorms, Vi = 1.5V
The shaded areas mdcate when 1he input & permilled 10 change ior prediclabia oulpul podoriai e

August 26, 1985 6-335



Signetics Logic Products

Latches/Flip-Flops FAST 74F373, 74F32.

TEST CIRCUIT AND WAVEFORMS

Ry % Loat resisiar, see AC CHARACTERISTICS for value
C_ = Load capacitance includes jig and probe capaciance:
208 AC CHARACTERISTICS for value.
R = Tarmination resistanco should be oqual to 2ot
el pulse gonarators,

August 26, 1885 5-336

5% W e e T Y
vee t ooy NEGATIVE |k YM ™ ‘
PULSE w0 . | ‘
a, L_ I__“T s O
e WZSEO il out MLt Ty .-
) R
MERR -j = rrumie Mgl
! ; .
At ooge TR T AME
0%, 8™
T POSITIVE B :
1 ne PULSE Vi " vy
h . ) ) ) . 10% ! "1[]‘\-
) PR | IWmnm e o ek oy
V= 18V
Test Circult For 3-State Outputs Input Pulse Definition
SWITCH POSITION INPUT PULSE RECUIREMENTS
FAMILY T
TEST_ SWITCH Amplitude | Rep. Rate | Pulse Width | triy | tny |
tprz closed t - J 1
4F OV H 5 . i
tpzL closed ? 30 MHz —i. 500n§___L25m ,‘zjﬁs_g
ARl other open
DEFINITIONS



I'ICI "
HCI mn
NCI tr
IICI 1
IICI it
HCI "
I'ICI L
IICI n
IICI "
IICI "
) FICI "
I'I'CI tt
ITCI Ll
IICI 1
1] CI "
1] CI u
] CI n
IICI ]
IIL4 n
1|L4 n
n Ll n
IILAII

I
I
i
I
I
I
I
r
i
7
!
!
I
i
i
’
4
L
L
r
!
I

"SRAMZKXB", "U1505", "CI.MEM", "2KXB8EB",

n

n
"
n
"
L
Tk

I
"
"
n
tr
"

"SRAM2KXB", "Ul605", "CI.MEM", "2KX8EB",
"SRAMZKXB", "SRAM2KXB", "CI.MEM", "2KX8EB",
"SRAMZKXB", "SRAMZKXB", "CI.MEM", "2KX8ER"
"SRAM2KXB", "UQ302", "CI.MEM", "2KX8ER",
"SRAMZKXB", "U0402","CI.MEM", "2KX8EB",
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nC2", "ACT374", "U1406", "CI.LOGIQUE", "74ACT374"," - " 2.5
"C2", "ACT374","U1506", "CI.LOGIQUE", "74ACT374"," - " 1.8
11C211'HACT374II' |IU1606“'IICI.LOGIQUEII'1174ACT374H’|| - "1'1-3
"R6", "RESISTOR", "R214", "RESISTOR", "200 O"," 5% ", . 4,6.6
"R4", "RESISTOR", "R212", "RESISTOR","10 K"," 5% ", .3,6.6
“D2", "DIODE", "D200", "DIODE", "1N4148"," - " .2, 6.6

"R3", "RESISTOR", "R603", "RESISTOR", "22H"," 5% ", 63 .6,8.25
"R3", "RESISTOR", "R602", "RESISTOR", "22H"," 5% ",3.6,8.15
"R3", "RESISTOR", "R612", "RESISTOR", "22H"," 5% ",3.6,8.05
"R3",6 "RESISTOR", "R611", "RESISTOR", "22H"," 5% ", 3 .6,7.95
"R3", "RESISTOR", "RE05", "RESISTOR", "22H"," 5% ",3.6,7.85
"R3", "RESISTOR", "R604", "RESISTOR", "22H"," 5% ", 3.6,7.75
“R3", "RESISTOR", "R601", "RESISTOR", "22H" , " 5% " 3.6,7.65
"R3", "RESISTOR", "R600", "RESISTOR", "22H"," 5% " 3.6,7.55
llR3ll'I lIRESISTORII‘ "R609","RESISTOR", l122H!I', 13 5% l|‘3.6‘7‘45
"R3", "RESISTOR", "R607", "RESISTOR", "22H"," 5% 3 6,7 135
"R3", "RESISTOR", "R236", "RESISTOR", *22H", " 5% ",3.4.7.25
"R3", "RESISTOR", "R235", "RESISTOR", "22H"," 5% " 3.§.7.15
"R3", "RESISTOR", "R233", "RESISTOR", "22H"," 5% ", 5.8.8.35
"R3", "RESISTOR", "R234", "RESISTOR", "22H"," 5% " 5.8, 8.25
"R3", "RESISTOR", "R237", "RESISTOR", "22H"," 5% " 5.8 g. 15
"R3", "RESISTOR", "R226", "RESISTOR", "22H"," 5% " 5.8 8.05
"R8", "RESISTOR", "R228", "RESISTOR", "120H"," 5% ", 5.g.3
"R8", "RESISTOR", "R227", "RESISTOR", "120K"," 5% ", 4.8.3
"R7", "RESISTOR", "R213", "RESISTOR" ,"1M"," 5% ", .3 §. 3
"R3", "RESISTOR", "R229", "RESISTOR", "22H"," 5% " ,5 3 g .1
"R3", "RESISTOR", "R230", "RESISTOR", "22H"," 5% " 5 2. 5. 1
"R3", "RESISTOR", "R231" "RESISTOR", "22H"," 5% ", 4.1.5.1
"R3", "RESISTOR", "R232", "RESISTOR", "22H"," 5% " 4 9.1
"R3", "RESISTOR", "R800", "RESISTOR", "22H"," 5% ",5.4 9. g
"R3", "RESISTOR", "R806", "RESISTOR", "22H"," 5% ",5.2.5.9
"R3", "RESISTOR", "RB0O1", "RESISTOR", "22H"," 5% ", 4.1.9.9
"R3", “RESISTOR", "R807", "RESISTOR", "22H"," 5% " 4 g.g
"R3", "RESISTOR", "R809", "RESISTOR", "22H" " 5% ",3.9 9. g
"R3", "RESISTOR", "R810", "RESISTOR", "22H"," 5% ".5.9.11.1
"R3", "RESISTOR", "R804", "RESISTOR", "22KE"," 5% ".5.5 11 .2
"R3", "RESISTOR", "RBO5", "RESISTOR" , "22H"," 5% " 3 .1.11.2
"R3", "RESISTOR", "R811", "RESISTOR", "22H"," 5% .3 5.11.2
"R3", "RESISTOR", "R812", "RESISTOR", "22H"," 5% .3 5. 11.8
"R3", "RESISTOR", "R803", "RESISTOR", "22H"," 5% " 5.3 13
"R3m, "RESISTOR", "R8O2", "RESISTOR", "22H"," 5% . 5.3 12.3
"R3", "RESISTOR", "R610", "RESISTOR", "22H"," 5% ".5.5 7 ¢
"R3", "RESISTOR", "R606", "RESISTOR", "22H"," 5% " 5 45 7
"GE", "CAPACITOR", "C200", "GENSENGATE", "63V 470NF", " - n
IICIII' IISRAMZKXB"’IIU1305"’|ICI'MEMI|’ II2KX8EB”’H - "’3‘2’7_6
"CI", "SRAM2KXB", "U1405", "CI.MEM", "2KX8EB"," - " 2.8.7.6



"CN", "D526C32C", "U1508", "CI.INTERF", "DS26C32C", " - 1.8,
"CN", "DS26C32C", "Ul608", "CI.INTERF", "DS26C32C", " - 1.4,
"CN", "DS26C32C", "U1708", "CI.INTERF", "DS26C32C", " - ",1,3.
"CN","DS26C32C","U1808",“CI.INTERF",”DSZGCBZC"," - ",.6,3

"s1im, mvizne, "vizan, vsIL", "3 ,3 KOHMS"," - ",8.95,5.4
"RS“,“RESISTOR","R403“,“RESISTOR“,”lOOH",” 5% ", .6,4.85
n RG L1} , n RGTRO n ; L RGTRO " . n RGTR2 n , 11 - 13 " - I ; 8 , 5 . 1

"RG","RGTRl","RGTRl","RGTR2"," - n:n - ", 6.2,5.1
-"R3”,"RESISTOR",“RllOB",”RESISTOR",”22H”," 5% ",4.95,5.65
"R3","RESISTOR",“R1104","RESISTOR”,“22H”,” 5% ",4.95,5.55
"R3“,"RESISTOR“,"RllOS”,“RESISTOR","22H”," 5% ",4.95,5.45
”R3",”RESISTOR","RllOG","RESISTOR",“22H",” 5% ",4.95,5.35
“R3”,"RESISTOR",“R1020","RESISTOR",”22H“,“ 5% ",4.95,5.25
"R3",“RESISTOR",”R1021”,”RESISTOR",”22H“,” 5% ",4.95,5.15
“R3“,"RESISTOR",”R1014”,”RESISTOR”,“22H”,“ 5% ",4.95,5.05
"RB",“RESISTOR",“RlOlB",”RESISTOR“,"ZZH”,” 5% ",4.95,4.95
”RS",”RESISTOR“,"R402”,“RESISTOR“,"1OOH”,” 5% ",4.95,4. 85
"Rl","RESISTOR","R406","RESISTOR”,“lOOK”," 5% ",4.95,4.75
"Rl",”RESISTOR”,“R407","RESISTOR",”lOOK”,” 5% ",4.95,4 .65
”R3","RESISTOR“,”RllOO”,"RESISTOR”,”22H“,” 5% ",4.35,5.65
"R3“,“RESISTOR”,"R702“,”RESISTOR“,"22H”,” 5% ",4.35,5.55
"R3","RESISTOR","R701”,“RESISTOR","22H”,“ 5% ",4.35,5.45
”R3","RESISTOR","R1019",”RESISTOR",”22H“," 5% ",4.35,5.35
”R3","RESISTOR","RlOlG“,”RESISTOR”,”22H“,” 5% ",4.35,5.25
”RB“,"RESISTOR",“RlOl?“,"RESISTOR“,”22H”,“ 5% ",4.35,5.15
”R3",“RESISTOR",“R1018“,“RESISTOR”,”22H”,“ B% ",4.35,5.,05
"RS","RESISTOR",“R400",“RESISTOR","lOOH"," 5% ",4.35,4.85
”Rl",”RESISTOR","R404“,"RESISTOR",”lOOK“,” 5% ",4.35,4.75
"Rl","RESISTOR","R405",”RESISTOR”,"IOOK”,” 5% ",4.35,4.65
"RG","RGTRZ","RGTR2","RGTR2"," - n nl3-1r5'1
“RG“,"RGTR3","RGTR3",”RGTR2",“ - o ||r1'2’5_l
"RS”,"RESISTOR","R401","RESISTOR",”IOOH",” 5% ", .6,4.85
"Sl","Vll","Vll","SIL","3.3 KOHMS”," - ",.2,5.2
”L2”,”AC374",”U0106“,"CI.LOGIQ",”74AC374“,“ - ", 8.8,9.4
"L2","AC374","U0206","CI.LOGIQ","74AC374"," - ",8.4,9.4
“C2",“AC374",”UOBOG",“CI-LOGIQUE","74ACT374”," - ",8,9.4
"C2","AC374","UO406","CI.LOGIQUE",”74ACT374”,” - ",7.6,9.4
"C2”,”AC374","U0506“,”CI.LOGIQUE“,"?QACT374"," - ",6.7,9.4
"C2","AC374“,"U0606","CI.LOGIQUE",“74ACT374"," - ", 6.3,9.4
"L2","AC374","U0706","CI.LOGIQ”,“74AC374”," - ",5.9,8.4
"L3",“ACOO",”U0806",”IC.LOGIQ”,“74ACOO”," - ",5.5,9.2
"L3","ACOO“,"U1106",”IC.LOGIQ“,”74ACOO",” - ",4,9.2
"Cl“,”AC244",“U0906","CI.LOGIQUE“,”74AC244”,” - ",5.1,9.2
"Cl“,"AC244","U1006“,”CI.LOGIQUE”,“74AC244"," - ",4.4,9.2
"L2“,"ACT374",”U1206",”CI.LOGIQ“,“74AC374”," - ", 3.5,9.4
"C2","ACT374",“U1306",“CI.LOGIQUE”,"74ACT374"," - ", 3,9.4
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"CI.INTERF"
"8X10K",
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SPECIMEN COPY OF DATA FILES OF A RCMT BOARD

INDEX NAME CODE VALUE TOLERANCE X Y
IIUlII‘ ”RESISTOR“, ”RRlOOO", "RESEAU”, 1!H29 5X0-047KII‘ n - II’8'3’1.7
"Ul", "RESISTOR", "RR1001", "RESEAU", "H29 5X0.047K"," - ", 8.1,1.7
"Ul", "RESISTOR", "RR1002", "RESEAU", "H29 5X0.047K"," - " 7.7,1.7
"Ul", "RESISTOR", "RR1003", "RESEAU™, "H2S 5X0.047K"," - " 7.5 1.7
"Ul", "RESISTOR", "RR1004", "RESEAU", "H2S 5X0.047K"," - " 7.3,1.7
"Ul", "RESISTOR", "RR1005", "RESEAU", "H29 5X0.047K"," ~ ", 6.9,1.7
“U1", "RESISTOR", "RR1006", "RESEAU", "H29 5X0.047K"," - " §.7,1.7
"Ul", "RESISTOR", "RR1007", "RESEAU", "H29 5X0.047K"," - ", 6.5,1.7
"Ul', "RESISTOR", "RR1008", "RESEAU", "H29 5X0.047K"," - " 5.3,1.7
"Ul", "RESISTOR", "RR1009", "RESEAU", "H29 5X0.047K",™ - ",5.1,1.7
"Ul", "RESISTOR", "RR1010", "RESEAU", "H29 5X0.047K"," - ",5.9,1.7
"Ul", "RESISTOR", "RR1011", "RESEAU", "H29 5X0.047K"," - " 5. 7,1.7
"Ul", "RESISTOR", "RR1012", "RESEAU", "H29 5X0.047K"," - " 5.5, 1.7
"Ul", "RESISTOR", "RR1013", "RESEAU", "H29 5X0.047K"," - ",5.3,1.7
"L1", "ACL4", "ACL4", "IC.LOGIQ", "74AC14", " - ", 4.9,1.7

"Ul", "RESISTOR", "RR1100", "RESEAU", "H29 5X0.047K"," - ",3.95,1
"Ul", "RESISTOR", "RR1101", "RESEAU", "H2¢% 5X0.047K", v - v 3 75 1
"Ul", "RESISTOR", "RR1102", "RESEAU", "H29 5X0.047K", " - "L,3.85,1.7
"Ur","RESISTOR", "RR1103", "RESEAU", "H2S 5X0.047K", " - " 3.35,1.°
"Ul","RESISTOR", "RR1104", "RESEAU", "H29 5X0.047K"," - ",3.15,1
"UL", "RESISTOR", "RR1105", "RESEAU", "H29 5X0.047K", " - ", 2.95,1."
"gl", "RESISTOR", "RR1106", "RESEAU", "H29 5X0.047K", " - ", 2.75,1
"Ul", "RESISTOR", "RR1107", "RESEAU", "H29 5X0.047K"," - ", 2,55 1
"Ul", "RESISTOR", "RR1108", "RESEAU", "H29 5X0.047K"," - ",2.35,1
"Ul", "RESISTOR", "RR1109", "RESEAU", "H29 SX0.047K", " - v, 2,1.7
"Ul", "RESISTOR", "RR1110", "RESEAU", "H2¢ 5X0.047K", " - v 1.7,1.7
"Ui", "RESISTOR", "RR1111", "RESEAU", "H29 5X0.047K"," - v, ,1.45,1
"Uim, "RESISTOR", "RR1112", "RESEAU", "H29 5X0.047K®, " - v,1,2,1.7
"Uli", "RESISTOR", *RR1113", "RESEAU", "H29 5X0.047K", " - v, 1,1.7
"R3", "RESISTOR", "R1108", "RESISTANCE", "22H", " 5% ",4.4,2.1
"R3", "RESISTOR", "R1107", "RESISTANCE", "22H", " 5% ",4.4,2
”R3”,”RESISTOR”,”RllOl","RESISTANCE“,"22H",” 5% ",4.4,1.9
"Re","RESISTOR", "R202", "RESISTANCE"”, "220H", "- 5% ",4.4,1.6
"R3", "RESISTOR", "R205", "RESISTANCE", "22H" , " 5% ",4.4,1.5

"R4", "RESISTOR", "R201", "RESISTANCE", "10K", " 5% ",4.4,1.4
"R3",ﬂRESISTOR”,“R204“,“RESISTANCE","22H”,” 5% ",4.4,1.3
"R4","RESISTOR",“R200”,"RESISTANCE”,"lOK”,“ 5% ",4.4,1.2
"R2”,"RESISTOR","R203“,“RESISTANCE”,"220H",“ 5% ",4.4,1.1
"R3“,"RESISTOR“,“RlOO9",”RESISTANCE”,“22H“,“ 5% v, .5,2.1
”RB",”RESISTOR",”RlOlO“,"RESISTANCE",“22H“," 5% ",.5,2
"R3”,"RESISTOR","RlOll”,"RESISTANCE”,”22H”,” 5% ",.5,1.9
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ITI PROFILE

ITT LIMITED, PALAKKAD is engaged in the
production of electronic switching exchanges of capacify varying from 256 to
20,000 lines. Presently, the unit is engaged in the production of digital trunk
automatic exchanges namely E10B and OCB - 283 in collaboration with
ALCATEL FRANCE. The total capacity of the unit has gone up to one

million lines per annum.

Quality of the product has been considerably good. The
uncompromising attitude to quality has fetched [TI, PALAKKAD the coveted
self certification scheme for DTAX AND ISO - 9002 certification for IRQS,
Mumbai. Over this year, the unit has grown to become one of the world class
manufacturing plant, with the state of art FUJI SMT assembly time. PCB

plant has the capacity to produce 1,44,000 square meters of PCR’s per

annum.
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