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Introduction

Printed circuit board is used in the electronic manufacturing for mechanical
and electrical support. It is electronically connects the electric components
using conductive traces, carved from copper covered onto a hon-conductive
material. Printed circuit board are usually include copper and copper mixture
materials that are coated to provide good mechanical and good conductivity
with other devices in the assembly. Printed circuits board are used in all
electronic equipments such as computer and mobile phones and TV and
communications equipment and satellite as well as in the control of gadgets

in the factories, companies and other uses of the innumerable

D gt thDu mb¥%mbunt thDBurbp iNe © Netrb¥ng inN § rPu°Nebu in thbu
dDuNe«irbu fB¥%r jD¥int bPunding °nd jp3%int bbunding-rigid and light

D DiBNe dubpu tb% N § Burt®in merkbut NeDuN  tB¥%rNe. Thbu

inN § rPu°NeDud tbuN { hnD%ID%.giN t °| dDum°ndNe frD¥%m thDy [°tBuN -t
h°endhbuld dPuviN § BuNe N ¢ B¥nt°ining Digital N § ° mPur°Ne °nd nBuw
high TV rDuN«D¥lutibn NeN ¢ rPDubunNe °Ne wbull °Ne thBu nBuwbpr
mD¥bilDu NEhDYanDuNe mDu°nNe thet thBurbu iNe ° Neurgbu in thbu
rDuquirbumbunt fB¥r jp¥%int bBunding-rigid N€°nDulNe °nd multi-jD¥int
bbunding N€°nDulNe. ThBu nBubpud tb¥% meNeNe NErb3duN § Bu
thDuN D N€°nDul tyNEPUNe °nd tb¥% rbuduN § Dy thbu N § D¥N et D4f
menuf°N § turby, °Ne °lw°yNe h°Ne drivDun thBu dDuvbulD¥%NEMDbunt D34f
nDuwDur mPuthbD3dNe D3f NErD34N § DuNeNeing. (D...N ¢ hiDuNe«ingbur,

2002, 82)

TDuN # hniN # °lly thBu metburi®INe invD3lvbud in jD3%int bbunding / jD¥%int
bbunding-rigid PCB bb%°rd m°nuf°N # turing gbunDuretbu ° 1°rgbu
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numbBur D¥f iNeNeubDuNe. DZnDu kDuy N § B¥%nN § Durn iNe thDu [°rgbp
use veri°nN § Dy D¥%f metburi®INe in B¥%nbu bb¥:°rd build-uN€ °Ne wbpll
°Ne thDy DuxbD3¥atiN  n°turby D¥f NeD¥ambu D¥%4f thPu N § D¥ammb3anly
uNePud metburi°INe, water consupmition °nd thBu inhBurbunt iNeNeubDuN»

thDuy reiNePu. (D...N t hiPuNe«ingbur, 2002, 82)

PCB are inexpensive, and can be highly reliable. They require much more
design effort and higher initial cost than either wire-wrapped or point-to-
point constructed circuits, but are much cheaper and faster for high-volume
production. Much of the electronics industry’s PCB design, building, and

quality control needs are set by standards (1).

In 1885 before the appearance of electric circuit board and point to point
production, plate of carton was used to connect the electric components with

wires and it was heavy and has big volume.

Before printed circuits point-to-point production was used for primary sample

or small production runs wire.

Circuit boards were produced in the mid-1930, by Austrian inventor Paul
Eisler. During World War Il the United States produced them on a huge range
for use in war radios. During this period the invention remained use in the
military part, and until the end of the war it became available for commercial

use.

Basically, each electronic component has wire, and the PCB has holes drilled
for each wire of each component and the PCB carry and connects all the

electric components. Printed circuit boards have copper tracks connecting
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the holes where the components are placed. They are designed specially for
each circuit and make structure very easy. The coating on the surface of a
circuit board are usually copper, created either by putting single lines
mechanically, or by coating the all board in copper and remove away excess.
The method of assembly is called through-hole formation. In modern circuit
board production, it uses soldered in place on the board with very little
hassle., this process is usually be done by putting the cool solder mixture,
and baking the entire board to dissolve the components in place. Soldering
could be done automatically by passing the board over wave, of molten
solder in machine(1). In previous period to the creation of surface-mount
technology was in the mid-1960s, all circuit boards used wire to attach
components to the board. But With the removing the wires from circuit

boards, circuit boards have become lighter and more efficient to produce.

Multiwire Board was used during the 1980 and 1990s in that technique
copper wire pre-insulated with a polyimide resin is fixed in the insulation

cover by a wiring machine.

Multiwire Board allows through wiring so that the number of wires be in one
layer significantly increases, and consequently an high-density board can be
manufactured with a smaller number of layers than an ordinary printed wire
boards. In addition, as Multiwire Board uses copper wire of a uniform
diameter, it is superior in various electric characteristics such as providing

stable characteristic impedance.

Surface-mount technology appeared in the 1960s, and became famous in

the early 1980s and became widely used by the mid 1990s. Components
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were mechanically redesigned to have small metal tabs or end caps that
could be soldered directly on to the PCB surface. Components became much
smaller and component placement on both sides of the board became more
common than with through-hole mounting, allowing much higher circuit
densities. Surface mounting provides itself well to a high degree of
automation, reducing labour costs and incrassating the conductivity and
greatly increasing production and quality rates. Surface mount devices
(SMDs) can be one-quarter to one-tenth of the size and weight, and passive
components can be one-half to one-quarter of the cost of corresponding

through-hole parts (3).

The advantages of Surface mount technology are:

e Smaller components. Smallest is currently 0. 5 x 0. 25 mm.

e Has higher number of components and more connections per
component.

e Fewer holes should be drilled through abrasive boards.

e Easy automated assembly.

e Small mistakes in component placement are corrected automatically
(the surface tension of the molten solder pulls the component into
alignment with the solder pads).

e Components can be putted on both sides of the circuit board.

e Lower resistance at the connection.

e Good mechanical performance under shake and vibration conditions.

e SMT parts generally cost less than through-hole parts.

https://assignbuster.com/desmear-and-electroless-plating/



Desmear and electroless plating - Paper Example Page 6
e Fewer unwanted RF signal effects in SMT parts when compared to
leaded parts, yielding better predictability of component
characteristics.
e Faster assembly. Some placement machines are capable of placing

more than 50, 000 components per hour.
And there are some Disadvantages

e Thermal capacity of the heat generator results in slow reaction

whereby thermal profiles can be distorted.

Usually some type of error, either human or machine-generated, and

includes the following steps:

Melt solder and component removal

Residual solder removal

Printing of solder paste on PCB, direct component printing or

dispensing

Placement and reflow of new component.

Over the past few year, electronic products, and especially those which fall
within the category of Consumer Electronics have been significantly reduced
in physical size and weight. Products such as cellular telephones, lap-top
computers, pagers, camcorders, have been reduced by as much as3/4 of
their original introductory size and weight. The most significant contributing
factor to this reduction has been the inclusion of fine pitch, Surface Mount
(SM) components. The larger, thicker and heavier leaded Through-Hole (TH)

packages.
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The Surface Mount (SM) was developed to give the customer with increased
component density and performance over the larger Dual-Inline-Package
(DIP). The SM also provides the same high consistency. The Chip Scale (CSP)
was developed to provide the customer with an additional increase in
component performance and density over the SM . The CSP also provides the

same high reliability as the DIP and SM package

Components which are used in integrated circuits (chips), resistors, and
capacitors can be soldered to the surface of the board or more commonly,
attached by inserting their connecting pins or wires into holes drilled in the
board. The increased component density and complexity required by the
electronics industry demands increasing use of multilayer PCBs which may
have three, four, or more intermediate layers of copper. Printed circuit

boards include motherboards, expansion boards, and adaptors.

Epoxy polymers are regularly used for electric circuit board manufacturing
purposes, especially for built up layers and micro-vias in modern printed
circuit boards. The sticking together of the plated metal layers to this
polymer surface is primary importance for the consistency of the internal
connection. Chemical treatment of the polymer surface changes the
chemical and physical nature of the polymer. These results in specific groups
of the polymer chain present on the surface and changes the roughness of
the polymer layer. The effect of oxidizing agents on the polymer surface and

the chemical properties of the surface. (4).

Conducting layers are typically made of thin copper foil. Isolating layers are

usually laminated together with epoxy resin. The board is usually coated
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with a solder cover that is green in color. Other colors that are normally

available are blue, and red (2).

A number of additional technologies may be applied to circuit boards for

specialized uses:

Circuit boards, for example, are designed to be slightly flexible, allowing the
circuit board to be placed in positions which would not otherwise be

practical, or to be used in wire systems.

e Circuit boards for use in satellites and spacecraft are designed with
severe copper cores to conduct heat away from the sensitive
components and protect them in the extreme temperatures.

e Some circuit boards are designed with an internal conductive layer to

carry power to various components without the need of extra traces.

Publications have documented the plating of nanoparticales of Cu (Copper

plating) or Au on flexible polyimide ( Epoxy) by electroplating

Copper plating is the process in which a coating of copper is deposited on

the item to be plated by using an electric current.

Copper plating is a kind of electroplating procedure which uses a thin
covering of metal to the surface of a component or a piece of equipment in
order to improve its material properties and conductivity electric circuit

board and corrosion resistance and surface modification.

Copper plating has an important use in another industries such as

automotive, furniture, aerospace and ceramics. Important characteristics of
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the copper plating process involve the type of process, the copper plating

solution and power consumption(5).

Some important parameters must be take during copper plating:

1. Kind of copper plating
2. How much necessary capacity of the copper plating system

3. How much power will spending during the copper plating process.

The electroless copper platting process involves of four basic operations:

cleaning, activation, acceleration, and deposition.

Useful features of copper plating:

e Supply good basecoat for nickel and chromium.

e Increase the conductivity and reduce the cost of production

e Supply excellent electrical conductivity properties for applications such
as electronics and telecommunications.

e Can be use as a mask in surface hardening procedures.

e Provide good lubrication in metal forming operations.

e Makes jewels look good.

e Although electroless copper has been successfully used for more than
three decades, but cause difficulties in removing the electroless copper
from the waste stream and the reason for that is :

e The process is unsteady requiring stabilizing additives to avoid copper
fall.

e Environmentally is not good produces complex agents, such as EDTA

e The large number of process needs high water consumption.
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The electroless copper method has considerable percentage of water volume
used. water use is high due to the essential rinsing required between nearly
all of the process steps. Copper is found into the wastewater stream due to
pull out from the cleaner conditioner, accelerator, and deposition baths
process. Much of this copper is complexed with EDTA and needs special
waste treatment considerations and that is not good for environmental. This
waste must be treated during the process of manufacturing or shipped off-

site, which adds another cost to using electroless copper(6).

Because the large amount of water and power consumption and the costs
and environmental polluting in using electroplating there is another method
for copper plating by using ultrasound which is more friendly to the

environmental and needs low cost for production.

Some papers refer to use ultrasonic in immersions plating, specially plating
silver via immersion plating techniques as a final finish in circuit board

processing.

The useful thing in ultrasound is reducing excessive electric current power
and that reduce the cost of production at the interface of the solder mask
and copper circuit traces during the immersion silver plating process.

Ultrasonics also used in cleaning printed circuit boards before plating.

The another stage in printed circuit board manufacturing is drilling process
for printed circuit board the purpose of drilling is to produce holes inside the
electric board for electronic components and all the electronic components

be on these holes.
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Holes are drilled through the cover so that component can be inserted and
then fixed firmly in place. There are generally two types of components that
are attachable to the circuit board such as resistors, transistors, which are
attached to the circuit board by putting each of the legs of components
through a hole in the board. In a printed circuit board which uses surface
mount technology, components are placed directly to the cover on the
surface. Each set hole in the printed circuit board is planned to receive a
exacting component. Many components must be placed into the printed

circuit board in a special direction.

The simplest printed circuit boards, wires must be printed on more than one
surface of fiberglass to let all the component interconnections. Each surface
containing printed wires is called a layer or film. Simple printed circuit board
which requires only two layers, only one piece of fiberglass is required
because wires can be printed on each sides. Some printed circuit board has
several layers, individual circuit boards are manufactured individually and
then coated together to produce one multi layer circuit board. To connect
wires on two or more layers small holes called vias are drilled through the
wires and fiberglass board at the point where the wires on the different
layers cross. The interior surface of these holes is coated with metal so that
electric current can flow through the vias. Some more complex computer

circuit boards have more than 20 layers.

The printed circuit board has green colour because presence of thin sheets
of green plastic on the both sides and without that the printed circuit board
will appears in pale yellow colour. Called solder masks, these sheets cover all
metal other than the component covers and holes.
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Electric circuit components are manufactured with covered metal pins which
are used to fix them to the printed circuit board both mechanically and
electrically so electric current can pass between them. The soldering
process, which provides mechanical bond and a very good electrical
connection, is used to connect the components to the printed circuit board.
During soldering, component pins are inserted through the holes in the

printed circuit board.

A multilayer printed circuit board which can be interlayer connection with
low resistance. The multilayer printed circuit board have a conductive design
on one face and without connection hole on the other face, for applying the
conductive design to outside; a second substrate having a conductive design
formed on a face opposed to the other face of first substrate and a
conductive bump on the conductive design integrally. The first substrate and
the second substrate are integrated by engaging the bump of the second
substrate with the connection hole of the first substrate and by intervening a
conductive cement between the bumps and the conductive pattern exposed

to outside from the connection holes(7).

Some papers refer to use laser drilling to create holes during the
manufacturing process for printed circuit board and that is also possible with
controlled drilling by using computer program software or by pre-drilling the
individual sheets of the printed circuit board before production, in order to
produce holes which connect only some of the copper covers, rather than let
them to go through the all board. These holes are called blind vias when they

connect an internal copper layer to an outer layer.
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Methods to Make Printed Circuits Board
ThBurbu °rbu ° h°ndful of weyNe °veil°blPu to produce PDiBNe. ThBuy

yibuld rPuNeultNe of diffburbunt qullitibuNe, whBurbu thbu qullity
NeDubumNe to bBu invDurNePuly proportion®l to thBu °mount of mDuNeNe
you m°kBp (in moNe«t N § °NeDuNe+), °nd °mount of monBuy you Nepbund (in
°lI N § °NeBuNe). I'll t°lIk ° bit °bout Pu°N t h, °nd thBun N § omp°rbu thBum

°ll °t thbu bottom of thbu p°gbp.

D Eny proN § DuNeNe th°t involvBuNe m°king bo°rd will h°vDy ° numbDur of

NetDupNe in Nt ommon. D gt ° high IPuvbul and the steps include:

1. ProN § urbu ° b°rbu bo°rd made from Epoxy resin (N § o°tBud with °
thin 1°yDur of N # oppDur on PuithBur onbu or both NeidDuNe+) by
using electroplating with copper. MoNest mbuthodNe will uN+bp ° pl®in
bo°rd; photolithogrephy rDuquirbuNes onbu N § o°tbud with
NepDuN ¢ i°l light-NeDBunNeitivDu N $ hDumiN ¢ °INeand NeN ¢ repbu off
°ny burrNe °long thBu bo°rd Budgbu (you went © fl°t N § oppBur
Neurf°N § Bu °nd N § IDu°n it wbpll to rPumovbu oxid°tion °nd fingDur
0ilNe, follow up with dbun°turbud °IN # ohol to rPumovbu °ny oilNs or
grbp°Neby, °nd finiNeh by buffing with ° vBury N § IBDu°n towbpl. From
thiNe point on, you'll w°nt to h°ndIPu your bo°rd only by thbu
PudgbuNe to °void gbutting fingDur oilNe« on it.

2. DPbuNe«igning the N # irN # uit board. DBupPunding on how is the
°N 4 tu®l production for thBu bo°rd, the dbuNe<ign will t°kDBu onbp of °
numbBur of diffburbunt formNe ° h°nd-drewn NeDut of linBuNe on

p°pDur, ° N # omputbur-drewn di°grem.
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3. TrenNefDur the dDuNe«irbud N # oppBur treN ¢ PuNe to thbu pletbud
NeidDu(Ne) on the bo°rd; thbu trenNefDurrbud treN § DuNe °rbu
rDuNe«iNet°nt to the PutN # hing liquid. MoNe«t bo°rd produN ¢ tion
mButhodNe diffbur only in how thBuy °N # N § ompliNeh thiNe Netbup.
If the board needs gbunbpr°ting ° dbuN<ign vi° N § omputbur, that will
needs to put Neombp thought into whiN § h w°y the faces on the
printbud dPuNe«ign will be.

4.D<tN ¢ h thBu bo°rd which was tr°N ¢ Bud, The ButN ¢ hent
N # hDumiN ¢ °I rPumovbuNe °ll non-m°Nekbud N § oppbur; °ftbur
it'Ne donDu and then give thBu bo°rd ° good w°Neh undDur running
wetbur to rbumovby °ll treN § DuNe of thBu DutN ¢ h°nt. In moN et
N ¢ °NeDuNe, thDu DutN § h°nt will DuithDur bBu FBurriN # Dihloridbu
or D g mmonium PPurNeulfetbu (FPurriN ¢ DjhloridDu iNe morbu
popul°r). ThDuNe«Bu °rbu °veil°blbu in both liquid (i. Du., prEumixbud)
°nd powdBur form; thbu powdDur iNe gbunburelly quitbu ° bit
N # hDu°pbur, but rbuquirbuNe N § °rbu whBun mixing.

5.DEINeo notbu th°t DutN # hing proN # DubudNe foNe«tbur with
wermBur ButN # h°nt, °nd °git°tion. D & long with N«°ving you timby,
foNet DutN ¢ hing °INeo produN § PuNe bbuttbur Budgbu quelity °nd
N onNeiNstbunt linbu widthNe, Neo f°Net iNe good in thiNe NetDup.
PrEu-hBu°t FPurriN # Djhloridbu DutN  hent in thBu miN # row°vby for

40 N*PpN  ondN

6. Djut thDBu bo°rd to fin°l Neizbu °nd Neh°pby, °nd drill holDuNe in thbu
bo°rd for N  omponbunt IDu°dNe. ThDuN«Du nBubud to bBu vBury

Neme®ll holDuNe (°bout 0. 8 mm).
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7.Di°rbufully NeN § rub off thbu m°Nek (with finDu NetDubul wool
undBur running wetbur), °nd popul°tbu thbu bo°rd (i. Bu., Neoldbpr
with the N  omponDuntNe+). And only the mask Nehould NN § rub off
thBu whbpun the soldering is rbu°dy, °Ne thBu N § oppBur tr°N ¢ BDuNe

oxidizPu quiN # kly within ° fDuw d°yNe.

D g ftbur thbu bo°rd iNe popul°tbud (i. By., °ll thBu N $ omponbuntNe hevbp
bBubun NeoldDurbud on), quiN # k N # 0°t of Nepr°y polyurbuth°nbu
verniNeh, thiNe kDubupNe thBu Nehiny N § oppBur tr°N ¢ DuN« looking
Nehiny, °nd providbuNe ° bit of inNeul°tion °g°inNet “ NehortNe” dubp to
Netrey wirbuNe bruNehing up °g°inNet thBu bo°rd.

DIPuNDtrD%IPuNeNe D;D¥%NENEPur

EIDUN § trD%4IDuN+Ne N § D3%NENEDUr h°Ne bDubun NeuN ¢ N # DuNe+N+fully
uNeDPud fD¥%r mb¥%rbu then thrDubu dDuN § °dBuNe, limitNe D3n
D¥NEDUretD¥4r DuxNED¥N e urbu tb3s fB¥%rmeldbuhydbu °nd

diffiN # ultiDuNe in rPumb34ving thDu PulDuN § trD¥aDuNe«Ne

N ¢ D¥NENEDUr frD¥am thDu weNetbu Netrbu°m N § uN+Dpud

menuf°N ¢ turburNe tB% NeDubuk other methods. Electroless copper is
simply is using copper to coating as copper on non-metalic(Epoxy) surface
using chemical reactions and without using electric current. . It was used to
make non-metallic surface conductive or has poor conductivity and that will
provide electrical connection to the devices. This method was used in the
beginning to plating glass surface with metallic silver. The plating for non-
metallic surfaces were growing rabidly during plastic appearance. The plastic

was used after that as non-metallic surface (Epoxy). The plastic material in
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the beginning was etching chemically by using chromic acid - sulfuric acid

mixture.

The disadvantageous and advantagous for electroless plating compaired

with other electro plating: (Coombs, 2007):

o UNeDu B¥%f fBD¥%rm°ldbuhydbu °Ne rbuduN ting °gbunt.

e ThDu NED¥N ¢ DuNeNe iNe inhBurbuntly unNet°blDy, rbuquiring
Nete°bilizing °dditivDuNe tD¥%4 °vD¥%id N § D3%NENEDur
N€rbuN # iN€it°tiD¥an.

e Denvirb¥%nmbunt®lly undDuNe«ir°blDu N # D¥amNE€IDuxing °gbuntNe,
NeuN § h °Ne DDTD E, °rDu uN+bud.

e ThDu I°rgDu numbbur D3f NErD¥N § DuNeNe °nd rinNeDu t°nkNe

N ¢ cuN*DPuNe high wetbur N § D¥nNeumNELiDYan.

ThDu DUIDuN § trD¥%4IPuNeNe N § D¥%NENEPUr NErD34N § DuNeNe
N # D¥%nNeiNetNe D34f fD¥%ur b°NeiN ¢ D¥%NEDuretib¥%nNe: N ¢ IDu°ning,
°N § tivetib3an, °N # N # Dulburetib¥an, °nd dDuN€D34N«itiD¥n (Coombs,

2007).

e Dib¥%nNet°nt DutN # hing retbu. ThDu DutN § hing retbu iNe
dDUNEDuNdDuNnt B3%n tBumNE€Pureturbu °nd hydrb3gbun

o NEDUrb¥axidDu N i D¥%nN § DuntretiD¥an, nD¥t thbu N § DY%NENEDur
N ¢ D¥%nN § DuntretiD¥an.,

e D...imN€IDY woNetbu trbu°tmbunt. ND¥% N § hBul°tD¥%rNe °rbu
NErDUNeDunt in NeulfuriN § -NEPurbD¥4xidDu miN ¢ rb¥%PutN § h°ntNe,

e DE high N i D¥%NENEDur N # °N€°N ity D34f 3 th¥. 4
D¥unN § DuN+/gelD¥an.
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o DeffiN § iDunt N § D¥%NENEDUr rPuN § D¥vbury. DiD¥%NENEDUr

Neulfetbu rbuN ¢ D¥vbury iNe uNeu®lly 90-95%
The electroless has steps which is includes below described steps

e Step 1: The Cleaner-. Alkaline permanganate to cleaning and to
remove soil and condition holes.

e Step 2: Acid etching to remove copper surface contaminants.

e Step 3: Sulfuric Acid. Used to remove microetch.

e Step 4: Pre-dip. Used to stay chemical balance for the next treatment
step.

e Step 5: Catalysis. Acid solution of palladium and tin to deposit a thin
layer of surface active

e Step 6: Electroless Copper. Alkaline copper reducing solution that
deposits a thin copper deposit on the surfaces of the holes and other

surfaces.

ThDu DUIBUN § trD¥%4IPuNeNe N § D¥%NENEDUr NErD34N § DuNeNe

N ¢ D¥nNeiNetNe D¥f fD¥%ur b°NeiN ¢ D3%N€DuretiD¥%nNe: N § IDu°ning,
°N § tivetiD3an, °N # N § DulburetiD¥an, °nd dDuN€D34N«itiD¥n (Coombs,
2007). DEn °nti-t°rniNeh b°th iNe N § D¥%mmb34n °ftBur

dDUNED¥N «itiD34n. Virtu®lly °ll NehD3%NENe NEurN ¢ h°NeDpu © NeDuriDuNe
D¥4f NErD%NEriDutery N § hDumiNetriDuNe frb3%m ° NeinglDu vbundb¥ar
th°t °rbu uNeDud °Ne thPu ingrbudibuntNe fD¥%r thBu NeDuvburel
NErD¥N § DuNeNe b°thNe in thDu DulDuN § trD34IDuNeNe N § D¥NENEDr

NE€rD3N § DuNeNe linDy.

D;ilbu°ning. ThBu N # IDu°ning NeBugmbunt bBuginNe with ° N § IDu°nbur-
N # D¥nditiD¥anDur dDuNe«ignbud tB¥s rDbumb¥avbu D¥argniN ¢ Ne °nd
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N ¢ D3%nditiD¥n (in thiNe N § °NeDu NewDull) thBu hD¥%41Du berrbulNe fDar
thDu NeubNeBuqubunt uN€tkbu B3%f N § °t°lyNet, fD34IID%wbud by °

miN § rD¥%DutN ¢ h NetDuN€. ThDu N # 1IDp°nDur-N ¢ D¥anditiD¥%nDurNe °rbu
tyN€iN § °lly NErD¥%NEriDutery fD¥%rmul°tiD¥nNe, °nd mb3aNetly

N § D¥%nNeiNet D¥%f N § D¥%mmb3an °lkelinDu NeD3slutiD¥nNe.

DE miN § rD¥%DutN § h NetbuN€ N § °n bbBu fB¥%und D3%n thbu

DUIDuN § trD¥%4IDuNeNe linbu, D¥%xidbu linbu, NE€°ttburn N€I°tbu linbBu °nd
with N # hBumiN § °I N § IDu°ning if thet iNe thbu N  IPu°ning mbuthb3.d
uNeDBud. Thropubu N § hDumiNetry °Itburn°tivDuNe °rbu °veil°blbu. D...
ulfuriN ¢ °N ¢ id-hydrD¥%gbun NEDurb¥xidbu (N ¢ D¥nNeiNeting D¥4f 5%
NeulfuriN ¢ °N # id °nd 1% tD¥% 3% NEDUrD¥xidbu) iNe mD¥4N et

N ¢ D¥ammb3an, fD¥%4lID¥awbud by NeulfuriN # °N ¢ id-NED¥4t°NeNeium (D¥ar
NeD3adium) NEDurNeulfetbu (5% NeulfuriN §, 8 tB¥% 16 B¥%unN § DuNe/
g°llD¥an NEPurNeulfotbu) °nd °mmb3anium NEPurNeulfotbu. In Bu°N i h

N ¢ °NeDp, thBu miN § rB¥%DutN ¢ h beth iNe fD¥l1D¥%wbud by ° NeulfuriN §
°N # id diN€, whiN § h NeBurvbuNe tB% rPumb¥vbu °ny rbumeining
D¥uxidizbur. D g bD¥%ut 40 miN § rb34inN § hDuNe« D¥%4f N # D¥%NENEDUr °rbu
PutN ¢ hbud fB¥r thbu meking hD¥%4IbuNe N § D¥%nduN ¢ tivbp

N€rb34N § DuNeNe. B°NeDud D3n © 3-4 BD¥%unN § Du N § D¥NENEDr

N # °rrying N # °N€°N i ity, °NEN€rD¥4ximetDuly 0. 0183 g°lID3%nNe D34f
miN § rD3%DutN ¢ h °rbp uNeDud NEDur Nequerbu fB34D3¥t DY4f

N€rb3duN ¢ t run. ThiNe figurbp dD¥%DuNe nD¥t inN § ludbpu °ny
NeD3¥4lutib¥n th°t m°y bbu dreggbud B3ut whbun thBu N€°nDulNe °rbpu

mb3avDud tb¥% thDu nbBuxt t°nk. ThBu NeulfuriN § -NEDurb3xidbpu
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°ltPurn°tivbu h°Ne NeD3mbu °ttreN § tivDy weNe«tbu trbu°tmBbunt °nd

NEPurfb¥%rmenN ¢ Dy fOpturbuNe (Coombs 2007):

Gold was also used for electroless platting and the gold was used as
nanoparticles with silica to make the silica surface conductive and that is
depends on the chemical properties between the silica surface and the gold
nanoparticles the connection between them depend on the charge for silver
and the gold nanoparticles. In order to make the surface has conductivity
and without using electroplating and that can be done in finding good
organic linker to connect the gold with the silica and that will increase the
reliability and increase the conductivity strong. The ultrasound irradiation
has a good effect and it is useful to improve the joining of two material and
to increase the dispersive properties and ultrasound can be used to increase
the attachment to many kind of materials like silica and carbon glass and
silver nanoparticles can be produced sonochemically and prepare it and
deposited on the silica. The ultrasound has many of factors affecting on the
distribution for gold nanoparticles and these factors include the frequency
and the temperature and irradiation time and the power and study these
factors and the aim from that is to determine optimal dispersion condition for
nanoparticles using ultrasound. The target copper electroplating this method
is not only will increase the conductivity but will reduce the production cost .
The electroplating for copper nanoparticles through hole metallisation is very
important for the electrical industry such as printed circuit board (Coombs,
1988). D E n °nti-t°rniNeh b°th iNe N § D¥%mmb3sn °ftBur

dDUNED¥N «itiD34n. Virtu®lly °ll NehD3%NENe N€urN § h°NeDp ° NeDuriDuNe

D¥4f NErD¥%NEriDutery N § hDumiNetriDuNe frb¥%m ° NeinglDu vBundbar
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th°t °rDg uNeDud °Ne thDu ingrDudibuntNe fD¥%4r thBu NeDuvburel
NE€rD3N ¢ DuNeNe bethNe in thDu DulbuN § trb%IDuNeNe N § D¥%NENEDr

N€rD3%N § DuNeNe linbu

The metallization for PCB can be done by electroplating and electroless

plating or electrolytic plating.

Electroplating is using ionic metal which is supplied with electrons to make
non-ionic coating on the materials a chemical solution is used in this process
with electrical current supplier and this method is common for copper plating

for electric circuits boards

Electroless copper is using chemical material for plating and that occur
without using electrical power gold, silver and gold is used in the electroless
plating. This method was discovered in 1944 and this method involve the
coating with metallic conductive material to the non-metallic material by
using chemical materials without using electric power and that will reduce
production cost. Electroplating was used for non-metallic material such as

plastics (Epoxy) which are used in the printed circuits boards

DPuNemPp°r
Desmear is the process which is used to remove smeared epoxy-resin and

this process involves three steps (Solvent swell, Permanganate and
nutulaizer) and that is important to ensure electrical conductivity for the
layer after deposition process. Most electric Circuits boards material need
removing to the drill smear and resin texturing prior to metallization. The
solvent swell should be used before the permanganate and that increase the

removing for drill traces and texturing.

https://assignbuster.com/desmear-and-electroless-plating/



Desmear and electroless plating - Paper Example Page 21
Solvent swell is used to prepare the material surface in etch step by using
organic acid. Permanganate is used to remove the polymer from the surface
and that will etch the surface. Neutulizer is using hydrogen peroxide with
sulfuric acid to remove the smear left on the material surface after using

permanganate and solvent swell.

D;hDpmiNstry D%f DPuNemBPu°r D 1°ting

Desmear process includs chemical reaction which are oxidation reactions by
using alkaline permanganate ( Potassium or sodium) and this step called
solvent swell. Alkaline permanganate is highly oxidizing medium. In the
oxidation process for permanganate the permanganate reduced to
manganate and manganate and then react with water to produce insoluble

manganese dioxide in the reaction below: (Deckert, 1984)
MnO4- + 2H20 + 3e- -» Mn0O2 + 40H-

In the neutralization process includes removing the surface to ensure that all
manganese dioxide are removed from the board surface and through holes.
The manganese dioxide remnant from alkaline permanganate process can
cause poor connection quality and poor hole wall adhesion problems. These
problems can resolve by formation soluble manganese during the

neutralization process.
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