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Abstract - Both naturally occurring methane gas, and suitable manufactured gases can betransportedunder pressure through 
polyethylene pipes. As a hazardous substance, the design ofinstallations involving the transportation of flammable gases is 
subject to national andinternational regulations, and as such, only competent persons should undertake the designand 
supervision of installations. This guide has been prepared as an aid for suitably qualifiedpersons involved in the process of 
laying polyethylene gas distribution pipes.Polyethylene is a poor conductor of electricity and should never be used for the 
earthing ofelectrical equipment.Within the gas distribution application, caution should be exercised in the use of 
polyethylenematerials as they are capable of holding a static electricity charge. It is the normal practicebefore performing a 
live gas operation on a polyethylene main to ensure that the pipe hasbeen earthed using wet rags prior to commencing the 
operation to mitigate the hazard. We investigate usages of power electricity and importance of engineering instruments 
through the gas industry and piping in this paper.  
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I. INTRODUCTION 
 
An electronic circuit is composed of individual 
electronic components, such as resistors, transistors, 
capacitors, inductors and diodes, connected by 
conductive wires or traces through which electric 
current can flow. The combination of components 
and wires allows various simple and complex 
operations to be performed: signals can be amplified, 
computations can be performed, and data can be 
moved from one place to another.Circuits can be 
constructed of discrete components connected by 
individual pieces of wire, but today it is much more 
common to create interconnections by 
photolithographic techniques on a laminated substrate 
(a printed circuit board or PCB) and solder the 
components to these interconnections to create a 
finished circuit. In an integrated circuit or IC, the 
components and interconnections are formed on the 
same substrate, typically a semiconductor such as 
silicon or (less commonly) gallium arsenide. 
An electronic circuit can usually be categorized as an 
analog circuit, a digital circuit, or a mixed-signal 
circuit (a combination of analog circuits and digital 
circuits(. Breadboards, perfboards, and stripboards 
are common for testing new designs. They allow the 
designer to make quick changes to the circuit during 
development.The electronics industry includes: 
themanufacture of: passive components 
(resistors,capacitors, inductors); semiconductor 
components (discrete, integrated circuits); printed 
circuitboards (single and multilayer boards); 
andprinted wiring assemblies. This 
documentaddresses the environmental issues 
associatedwith the latter three manufacturing 
processes.The manufacturing of passive components 
isnot included since it is similar to themanufacturing 
of semiconductors, (althoughpassive component 

manufacturing uses less ofthe toxic chemicals used in 
dopingsemiconductor components and more 
oforganic solvents, epoxies, plating metals,coatings, 
and lead). Semiconductors: Semiconductors 
areproduced by treating semiconductorsubstances 
with dopants such as boron orphosphorous atoms to 
give them electricalproperties. Important 
semiconductorsubstances are silicon and gallium 
arsenide.Manufacturing stages include: crystal 
growth;acid etch and epitaxial formation; doping 
andoxidation; diffusion and ion 
implantation;metallization; chemical vapor 
deposition; dieseparation; die attachment; post-
soldercleaning; wire bonding, 
encapsulationpackaging; and final testing, marking 
andpackaging. Several of these process steps 
arerepeated several times so that the actual lengthof 
the production chain may well exceed onehundred 
single processing steps. Between therepetitions a 
cleaning step which contributes tothe amount of 
effluent produced by the processis often necessary. 
Production involvescarcinogenic and mutagenic 
substances andtherefore production should be carried 
out inclosed systems. 
 
Printed circuit board (PCB) manufacturing:There are 
three types of boards: single sidedboards (circuits on 
one side only); double sidedboards (circuits on both 
sides); and multilayerboards (three or more circuit 
layers). Boardmanufacturing is accomplished by 
producingpatterns of conductive material on a 
nonconductivesubstrate by subtractive or 
additiveprocesses (the conductor is usually copper; 
thebase can be pressed epoxy, teflon, or glass).The 
subtractive process is the preferred routeand the steps 
include: cleaning and surfacepreparation of the base; 
electrolysis copperplating; pattern printing and 
masking;electroplating; and etching.Printed wiring 
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assemblies: Printed wiringassemblies consist of 
components attached toone or both sides of the 
printed circuit board.Attachment may be by ‘through 
hole’technology where the ‘legs’ of the 
componentsare inserted through holes in the board 
and aresoldered (solder is usually a tin-lead alloy) 
inplace from underneath, or by ‘surface 
mount’technology (SMT) where components 
areattached to the surface by solder or 
conductiveadhesive. PCBs of all types may require 
thatdrilled holes be copper-plated to ensure 
interconnections between the different copperlayers. 
SMT allows much denser packing ofcomponents, 
especially when components aremounted on both 
sides. It also offers higherspeed performance and is 
gaining importanceover ‘through-hole’ technology. 
 
II. DIGITAL CIRCUITS 
 
In digital electronic circuits, electric signals take on 
discrete values, to represent logical and numeric 
values. These values represent the information that is 
being processed. In the vast majority of cases, binary 
encoding is used: one voltage (typically the more 
positive value) represents a binary '1' and another 
voltage (usually a value near the ground potential, 0 
V) represents a binary '0'. Digital circuits make 
extensive use of transistors, interconnected to create 
logic gates that provide the functions of Boolean 
logic: AND, NAND, OR, NOR, XOR and all possible 
combinations thereof. Transistors interconnected so 
as to provide positive feedback are used as latches 
and flip flops, circuits that have two or more 
metastable states, and remain in one of these states 
until changed by an external input. Digital circuits 
therefore can provide both logic and memory, 
enabling them to perform arbitrary computational 
functions. (Memory based on flip-flops is known as 
static random-access memory (SRAM). Memory 
based on the storage of charge in a capacitor, 
dynamic random-access memory (DRAM) is also 
widely used). The design process for digital circuits is 
fundamentally different from the process for analog 
circuits. Each logic gate regenerates the binary signal, 
so the designer need not account for distortion, gain 
control, offset voltages, and other concerns faced in 
an analog design. As a consequence, extremely 
complex digital circuits, with billions of logic 
elements integrated on a single silicon chip, can be 
fabricated at low cost. Such digital integrated circuits 
are ubiquitous in modern electronic devices, such as 
calculators, mobile phone handsets, and computers. 
As digital circuits become more complex, issues of 
time delay, logic races, power dissipation, non-ideal 
switching, on-chip and inter-chip loading, and 
leakage currents, become limitations to the density, 
speed and performance. 
 
Digital circuitry is used to create general purpose 
computing chips, such as microprocessors, and 

custom-designed logic circuits, known as application-
specific integrated circuit (ASICs). Field-
programmable gate arrays (FPGAs), chips with logic 
circuitry whose configuration can be modified after 
fabrication, are also widely used in prototyping and 
development. 
 
III. PRINTED CIRCUIT BOARD 
 
A printed circuit board (PCB) mechanically supports 
and electrically connects electronic components using 
conductive tracks, pads and other features etched 
from copper sheets laminated onto a non-conductive 
substrate. Components – capacitors, resistors or 
active devices – are generally soldered on the PCB. 
Advanced PCBs may contain components embedded 
in the substrate. 
 
PCBs can be single sided (one copper layer), double 
sided (two copper layers) or multi-layer (outer and 
inner layers). Conductors on different layers are 
connected with vias. Multi-layer PCBs allow for 
much higher component density.FR-4 glass epoxy is 
the primary insulating substrate. A basic building 
block of the PCB is an FR-4 panel with a thin layer of 
copper foil laminated to one or both sides. In multi-
layer boards multiple layers of material are laminated 
together.Printed circuit boards are used in all but the 
simplest electronic products. Alternatives to PCBs 
include wire wrap and point-to-point construction. 
PCBs require the additional design effort to lay out 
the circuit, but manufacturing and assembly can be 
automated. Manufacturing circuits with PCBs is 
cheaper and faster than with other wiring methods as 
components are mounted and wired with one single 
part. Furthermore, operator wiring errors are 
eliminated.When the board has no embedded 
components it is more correctly called a printed 
wiring board (PWB) or etched wiring board. 
However, the term printed wiring board has fallen 
into disuse. A PCB populated with electronic 
components is called a printed circuit assembly 
(PCA), printed circuit board assembly or PCB 
assembly (PCBA). The IPC preferred term for 
assembled boards is circuit card assembly (CCA), and 
for assembled backplanes it is backplane assemblies. 
The term PCB is used informally both for bare and 
assembled boards. 
 
The world market for bare PCBs exceeded $60.2 
billion in 2014. 
 
Initially PCBs were designed manually by creating a 
photo mask on a clear Mylar sheet, usually at two or 
four times the true size. Starting from the schematic 
diagram the component pin pads were laid out on the 
Mylar and then traces were routed to connect the 
pads. Rub-on dry transfers of common component 
footprints increased efficiency. Traces were made 
with self-adhesive tape. Pre-printed non-reproducing 
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grids on the Mylar assisted in layout. To fabricate the 
board, the finished photo mask was photo 
lithographically reproduced onto a photoresist coating 
on the blank copper-clad boards. 
 
Modern PCBs are designed with dedicated layout 
software, generally in the following steps: 

 Schematic capture through an electronic 
design automation (EDA) tool. 

 Card dimensions and template are decided 
based on required circuitry and case of the 
PCB. 

 
The positions of the components and heat sinks are 
determined.Layer stack of the PCB is decided, with 
one to tens of layers depending on complexity. 
Ground and power planes are decided. A power plane 
is the counterpart to a ground plane and behaves as an 
AC signal ground while providing DC power to the 
circuits mounted on the PCB. Signal interconnections 
are traced on signal planes. Signal planes can be on 
the outer as well as inner layers. For optimal EMI 
performance high frequency signals are routed in 
internal layers between power or ground planes.Line 
impedance is determined using dielectric layer 
thickness, routing copper thickness and trace-width. 
Trace separation is also taken into account in case of 
differential signals. Micro strip, strapline or dual 
strapline can be used to route signals. 
Components are placed. Thermal considerations and 
geometry are taken into account. Bias and lands are 
marked.Signal traces are routed. Electronic design 
automation tools usually create clearances and 
connections in power and ground planes 
automatically. 
Gerber files are generated for manufacturing. 

 
A board designed in 1967; the sweeping curves in the 
traces are evidence of freehand design using adhesive 
tape 
 
IV. CHIP-ON-BOARD DEVELOPMENT 
APPROACH 
 
In addition to the potential overall program 
costsaving, there are several other advantages to 
developingCOB-based space hardware. Once a well-

controlledprocess is established, COB fabrication 
costs can becontrolled and minimized compared with 
standardMCM technology with hermetic packages. 
The lowerfabrication cost is a result of elimination of 
the first level of packaging (chip package). Since the 
COB packagingtechnique in this study is based 
mainly on populatingbare dies on a suitable 
multilayer laminate substrate thatis not hermetically 
sealed, die coating for protection fromthe 
environment is required. In recent years, significant 
improvements have been made in die coating 
materials.Epoxies, silicone, Parylene, and silicon 
nitride are desirablebecause of their low coefficients 
of thermal expansion)CTEs) and good moisture-
resistant capability.Since the interconnection 
interface is usually theweak link in a system, the 
overall COB circuit or systemreliability may actually 
be improved because one entirelevel of interconnect 
and packaging at the chip hasbeen eliminated. With 
COB, mixing of packaging technologiesis also 
possible. Because some devices areavailable only in 
commercial plastic packages, populatinga multilayer 
laminate substrate with both bare diesand plastic-
packaged parts is inevitable. In COB design,it is 
possible to rework the chip, if necessary, if diecoating 
is applied only on the die top. This methodallows 
replacement of individual dies that are found tobe 
defective instead of replacement of the entire board.In 
terms of thermal management, COB devices offer 
ashorter thermal resistance path than their 
packagedcounterparts, and their shorter signal paths 
also enhancecircuit performance. 
 
CONCLUSION 
 
The nonlinear behavior of active components and 
their ability to control electron flows makes 
amplification of weak signals possible, and 
electronics is widely used in information processing, 
telecommunication, and signal processing. The ability 
of electronic devices to act as switches makes digital 
information processing possible. Interconnection 
technologies such as circuit boards, electronics 
packaging technology, and other varied forms of 
communication infrastructure complete circuit 
functionality and transform the mixed components 
into a regular working system. 
 
An electronic component is any physical entity in an 
electronic system used to affect the electrons or their 
associated fields in a manner consistent with the 
intended function of the electronic system. 
Components are generally intended to be connected 
together, usually by being soldered to a printed circuit 
board (PCB), to create an electronic circuit with a 
particular function (for example an amplifier, radio 
receiver, or oscillator). Components may be packaged 
singly, or in more complex groups as integrated 
circuits. Some common electronic components are 
capacitors, inductors, resistors, diodes, transistors, 
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etc. Components are often categorized as active (e.g. 
transistors and thermistors) or passive (e.g. resistors, 
diodes, inductors and capacitors). 
Today's electronics engineers have the ability to 
design circuits using premanufactured building 
blocks such as power supplies, semiconductors (i.e. 
semiconductor devices, such as transistors), and 
integrated circuits. Electronic design automation 
software programs include schematic capture 
programs and printed circuit board design programs. 
Popular names in the EDA software world are NI 
Multiuse, Cadence (ORCAD), EAGLE PCB and 
Schematic, Mentor (PADS PCB and LOGIC 
Schematic), Altium (Protel), LabCentre Electronics 
(Proteus), gEDA, KiCad and many others. 
Many different methods of connecting components 
have been used over the years. For instance, early 
electronics often used point to point wiring with 
components attached to wooden breadboards to 
construct circuits. Cordwood construction and wire 
wrap were other methods used. Most modern day 
electronics now use printed circuit boards made of 
materials such as FR4, or the cheaper (and less hard-
wearing) Synthetic Resin Bonded Paper (SRBP, also 
known as Paxoline/Paxolin (trade marks) and FR2) - 
characterized by its brown color. 
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