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BASIC SOLDERING TECHNIQUES
Safety

Safety

Safety in the work place is of major concern for everyone. It is important that you are able to
identify possible safety hazards and know the procedures for reporting and correcting any

problems that might occur.

This applies to both large jobs such as wiring up a power distribution board, where contact with
high voltages is a potenital danger, to small jobs such as forming a simple solder joint.

Something as simple as soldering two wires together does not seem as if it could present a safety
hazard, but the damage a hot soldering iron can cause to skin tissue 1s horrendous. Every imea

soldering iron is left sitting on a bench, instead of being placed back in its holder, the opportunity
for such an accident exists.

Remember a large number of potential accidents can be avoided if you, as an individual, follow
correct work practices.

Personal Safety

Personal safety is not justa matter of watching out for safety hazards around the work place, but,
in the case of an accident, minimising the chances of injury.

This can be achieved by ensuring that you wear clothing and foot wear which are appropriate to
the conditions under which you work.

Setting up a Work-station

The setting up of a solder work station, so that everything is laid out in a logical and neat manner
is one of the best ways of preventing accidents. Not only are accidents prevented, but it enables
you to work in a fast and efficient manner.

If tools are placed so that they are easy to reach and are returned to the same position after use,
the soldering process will become a natural action. You won't have to be looking for that pair of
cutters, every ime you have tocutacomponent lead. You will just naturally reach for the tool you
need, knowing it is in the place it should be.

Having the tools in the right place is only part of the process, having the soldering iron to suit you,
is justas important. Forever reaching across the other side of the work bench to get the soldering
iron, when you are right handed, is an unsatisfactory situation.

Always have the soldering iron positioned so that it is readily accessible and leads are not laying
across the work area.

By spending the time to correctly set up a solder work station, will in the end save time and effort,

and will help to make it a safe working environment.
5.
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Why Solder? . |
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Solder

As was mentioned earlier solder is an alloy and an alloy is a mixture of two or more metals. The
solder we use for electronics hand soldering is an alloy of tin and lead mixed in a ratio of 60% tin
and 40% lead. Although solder is available in other ratios this combination of 60/40 has the

characteristics most suitable for electronic soldering.

(haracteristics of Solder

The characteristics of solder are different to that of either lead or tin. To start with pure lead has
a melting point of 327 degrees celcius and pure tin melts at 232 degrees celcius, yet 60/40 solder

melts at 191 degrees celcius. This is lower than lead and tin.

Figre 2 shows the characteristics for lead and tin as weil as the various combinations of the two.
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The good thing about flux is that at room temperature it is non-corrosive and therefore it will not
damage the components or the PCB.

Flux can be applied to the joint to be soldered from a container or as in most cases it is a part of
the solder itself. Thisis done by placing a core of flux in the middle of the solder, this type of solder

is called cored solder.

Theresult is, as soldering is performed the correct amount of flux is dispensed automatically to the
joint. Once the flux is activated by the heat from the soldering iron it removes the oxide coating

and prevents a new one from forming.

It should be noted that the temperature at which the flux is activated is lower than the melting point
of solder.

Figure 3 shows the layers of oxides and films on an apparently clean copper track.
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[f you can afford it, a temperature controlled soldering iron, is a valuable tool because itallows you
(o et the operating temperature of the tip to suit the application. These temperature controlled
irong will allow you to solder sensitive semiconductlor components, and then turn the temperature
up to handle terminations and connections. This allows you 1o hande a wide variety of situations

with a single soldering iron.

The temperature control can be achieved a number of ways, the two most common are:
a temperature sensor in the tip which controls the power applied to the heating element.

a system that makes use of the curie effect of some magnetic materials, These materials
loose the magnetic properties, once they reach temperature, this loss of magnetism is used
(o cut the power to the heating element,

Temperature control of the soldering iron tip 18 kept within a few degrees of the set lemperature,
enguring that the components being soldered will not be unduly over heated.

Maintenance

To ensure that the solder joint you wish to form is done as quickly as possible it is important that
the tip of the iron is properly cared for and maintained.

Points to note when caring for the tip are:
Keep the tip wetted with solder, when not in use.

Do not leave the tip at high temperatures when not in use. In the case of a hand held 1ron
turn it off, for the temperature controlled irons reduce the operating temperature.,

Periodically remove the tip from the iron to make sure it ig not seized in the barrel of the iron.

Tip maintenance is a simple process and should be carried out on a regular basis, to ensure
maximum lifeof the tip,
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The Solder Joint The cored solder is now applied to the joint, but on the opposite side to the soldering iron, the heat
from the iron activates the flux and the solder starts to melt. It is important that the solder is not
applied directly to the tip of the iron as this will cause the flux in the solder to vaporise and make

Characteristics the joint harder to achieve.
g8 0 3 ' tter of melting the
_ o erioint, soldering is nOt] ustama g | | o

The climax afall. we'have looked at lsbﬂi:;]:d JIl isalso knowing what a correctly formed solder As the solder is applied to the joint we start to look for the first signs to the formation of the joint,
solder andﬂ?Pl}'}ﬂE lmthen.let.a]s tod ﬂie poss.ible defects that might occur when soldering. wetting. Once it is obvious that the solder has wetted the joint and in the case of a PCB the land
joint looks like, its characteristics 41 area is covered by solder the solder and heat should be removed and the joint allowed to cool.
The physical characteristics that identify a correctly formed solder joint are:

wetting of the joint has occurred, on all the surfaces to be joined. Inspection

the sides or fillets of the joint are concave in shape. The next step in the soldering process is the inspection of the solder joint. Itisimportant that the

joint be free from defects and to check that wetting has taken place. Ifa faulty joint is discovered
steps shouid be taken to correct the fault. Some of the possible defects that can occur are:

the joint is smooth and shiny.
there are no voids or cracks in the joint. Dry Joint
Disturbed Joint
Making the Joint

Overheated Joint

Not only are there certain characteristics to be looked for once the joint has been made, but there

is also a correct procedure to be followed in order to make the joint. Cold Joint

Steps in making a solder joint. Insufficient Solder
Preparation of the materials to be joined. Excess Solder
Application of the flux.

Heat and solder are applied.

The joint is allowed to cool.

L& . Residue flux is removed.




The Stripping and Tinning of Wire

lines that are needed to bring the circuitry to life.

| _ﬂ _
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the outside world. A PCB with

sonnect L0 :
e and the necessary signal

With all electronic equipment W& ~anect the power
Eﬁh‘{lshmhléfszdgmpmmuisumu until we connect the po

s¢ of a harness or loom where the
tself is by cables and specialised

The weak link in all these connections is the termil
correctly or the joint correctly formed, the reliability of
Triorde » wire to be soldered (¢ 4 conn a sol inal it must be prepared
In order for the wire to be soldered to dthu;nconnwmrorasol‘der_tem. |

correctly. Preparation usually takes the form of stripping and tinning of the wire.

Stripping of the wire involves the removal of the insulation protecting the wire. Tinning is the

coating of the wire with a thin layer of solder.

Stripping is usually achieved by cutting through and removing the insulation with wire strippers
orcutters. The cutting is eithera hot cut in which heated jaws melt through the insulation ora cold

the termination of the wire, if the wire is not prepared
) the e_quipment will be affected.

~ cut which the jaws of the cutters cut through the insulation.
1 ml 4 |

he advantag of hot r:utﬁng, over cold cut}ing 1§ the wire is not damaged as much during the
ripping process. Wiﬁwald cutting the possibility exists for the wire to be scored and any damage
can Mmﬂhqmm life of the wire.

BASIC SOLDERING TECHNIQUES

Once the wire has been stripped the individual strands will tend to separate, so before soldering
they must be twisted to form a neat bundle again.

When twisting the strands there is two important things to remember:

1, The twist should follow the natural twist of the wire.

2. The twist is not too tight (2 to 3 turns).

[oose Strands Correct Twist

e ==

Soldering the wire is not simply a matter of putting a bitof solder on the bare wire. Firstly, the flux
and solder must not be allowed to wick up under the insulation.

When we do solder, the profile of the individual wire strands must be visible through the wire and
there should not be any obvious insulation damage due to heat.

=15~
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BASIC SOLDERING TECHNIQUE: RAGIT SOLDEAN

Terminals Turret Terminals

Characteristics

‘ At - the terminz] 2t 90 deprees, sa0e €0ITY.
: ;o8 zssociated soldering of wireor COMPONENts 10 SGiGe: Termination: the wire enters the terminal 2t 90 degrecs, SiGe &3

E 3 i 1 Sl 2 1T T =y 'ﬁ‘r*? .-’jht 7":

. Wrap: 2 wrapping angle anywhere between 150 and 360 degrees is accepizabie, Wit Ine proiciis

angle being 270 degrees

Termizstion of ¢ Terret Terminel

7

kmdmhhimmwmmﬂmd the insulation of the tinned wire. A:
2 general rule the clearance should be 1-2 ware dsameiers.
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=

L - --i-- L& 5 i-"' rm*
. TP try YOI O 1 3 e .":-T-_h‘:.l"": -
in contact with 1o Jorm heat P & ’

| —F.-: that 11 : oy fhe yrant 1o
] - - t__"'-‘ - = = ."'"-f"' 1’-— ﬁ:'-__ *r. rrr}:h ":_-"!_.-‘F a : ¢ _..'.. T- 1—
- Y - ; § L ¥ . 5 .
bofh wirc and hinkase. > o |

Joint characterishics - the characteristicsof the solder joint are basically the same 2s for the standarc
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Bifurcated

' ' top entry
Termination: the wire can enter the terminal as either a tOp .

Wrap: the wrapping angle for both the side and botl0

o1
the wire protrude pass the body of the termin
. -Iim'udolofaﬁfﬁrtﬂulw

Soldering iron Apply solder Form the Joint Remove iron
in contact with to form heat apply solder and allow
both wire and linkage. to opposite the joint to
terminal. side. cool.

Bottom Entry Side Entry

INSULATION
CLEARANCE

POINT OF
ENTRY

% s
‘‘‘‘
"Rl
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teristics ,
Characteristi hottom entry or side entry.

m entry is 90 degrees and at no time should

Cup Terminal

Characteristics
Termination: entry is from the top.

Wrap: Nil.

Wire is timmed to
the correct length.

Heat from the iron
mets the pre-form.

DIAMETER

2

INSULATION I '

CLEARANCE
1102
DIAMETERS

-19-

BASIC SOLDERING TECHNIQUES

Termination of & Csp Terminal

T

||

A solder Pre-form is made and cut o
the correct length.

Wire is insarted and joint allowed to
cool.




A wide range of tips is available.
please Refer fo Catalog

mmm_ c'“'lmlijer-l TIP CARE

P | eave excess solder on tip when ‘idling”
Use el wiping Sponge immediately
hefore soldering. If TINNING' 15 lost,
recover by use of Brass Brush Part No.
DS 137-7. Any Other Brush lType may
damage tip plating and reduce tip life.

~
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Artwork: refers to the accurately scale configuration used to produ y

i e solder resist artwork, track artwork. gl T s

Baselaminate: the insulating support holding the a];()rm]l Cgcm}atf:;a t-e

Base material: the insulating material used to make the basc i |
Blister-Interlaminor: a void produced under the surface of the baselaminate that makes the layers to
Blister-Foil: a separation between the baselaminate and the print circuit track. | | |

Blow holes: occur when contamination 15 trapped in a plated through hole anf;i heat 1s applled dunnig ithe
soldering process. the heat expansion will force the junction to vent gas, leamg smal! holes in the joint (s)
Board thickness: the overall thickness of the base material plus the conductive matenal. |
Bond Strength: a measure in grams per square cin of the force required to separate a layer of conductive
material from the adjoining base material by applying a perpendicular pull on the surface of the conductive
material.

Bridging is the solder bridge or fillet used to joint to or more joints in order to form a conductive path
between the conductive areas.

Bus Wire: a solid conductor either insulated or non-insulated used to connect two or more terminals.
Checking: a surface condition evidenced by fine hairline cracks.

Clinched Lead: where a component lead is passed through a hole in a PCB and bent towards the track at
an angle equal or greater than 45°C.

Cold Joint: a solder defect caused by

= [Insufficient heat to part to be soldered
Incorrect temperature control of the iron used

= Insufficient flux
= Surfaces to be soldered are not properly cleaned and free from all oxide coating. In a cold joint, the

required metallic lustre 1s missing and has the appearan ' -
B thai 1odles CRalky BTl s a Erosty 100K ppearance of roughly piled up solder with a granulated

Cold solder: very poor wetting due to insufficient heat. The fillet does not ble

and the solder has a lumpy appearance. nd into the connecting point
Component: any electrical/electronic device th 1St

: at has distin : . :
BRer which 2ot therty i cinideiatde T i ucitt electrical characteristics and terminals or

Component side (Side 1): the side of the PCB -
- u
Component leads: the solid uninsulated wires prp(;)mn ]wdilnn ch components are mounted.

conductive connection to the outside world. e y of the component giving




Crystallized solder joint: caused by movement between the conductor and its connecting point during the
soldering activity while the molten solder 1s solidifying or the joint is reheated. The joint has a dull. heavily
pitched surface. | '
Cross Latching is the breaking up of large conductive areas by use of a pattern of voids in the conductive
material.

Delamination: the separation of layers of PCB material within the laminations.

Dents: depressions in the copper foil. which do not significantly decrease the thickness of the copper foil
and provided they are not widespread, they are acceptable. |
De-wetting: the solder initially covers the surface of the base metal before pulling back. leaving a thin
solder film with lumps and ridges of solder at random, on the surface. De-wetting looks like patches of
water in a greasy surface. The angle at the edge of the ridges 1s characteristically high. De-wetting 1s
usually caused by contamination in the materials being soldered. In de-wetting, solder appears as droplets
or balls withdrawn from previously wet adjacent areas or never wetting them at all.

& h Double sided: a PCB with conductive material on both sides that may not be connected together at various
points by plated trough holes.

Dross: oxide and other contaminants that form on the surface of molten solder

Dry joint: (non-wetting): where the solder has not wetted the metal surface due to severe contamination of
the solder area e.g, infringement of the solder mask into the soldering areas.
Eutectic Alloy: an alloy of metals so proportioned that all the metals in the alloy have a specific melting

point rather than a range. They possess the characteristic of passing from a liquid cycle to a solid cycle to
without an intermediate plastic formation.

S). Excessive solder profile: too much solder has been used but it does not necessarily mean the joint 1s

| defective. It does however indicate that the process parameters should be adjusted.

: Fixing Hole (mounting hole): used for mechanically mounting a component 10 a PCB or fixing the PCB
-, l assembly to a chassis.

Flux: a chemically active agent that speeds up the wetting process of metals with molten solder. When
heated it removes oxide (but will not remove o1l, fingertips or dirt).
| Fractured joint: a joint where the lead or component has moved while the solder was solidifying. The
joint will have a dull granular appearance and may show signs of spiral cracks.
Granular solder: solder with a coarse appearance like a grained structure that lacks metallic lustre.
it | Usually due to the unclean condition of the joining areas, contaminated solder or the molten solder being of
| an excessive high temperature. |
| Hand soldering is a technique normally confined to rework stations and the insertion of large components.
| The operator controls the solder profile and the solder volume.

Icicle: an undesirable protrusion from a solidified joint.

Land: the portion of a PCB used for making electrical connections between the conductor pattern and the
} | COmponentS |
ted Legend: the lettering or symbols shown on the PCB indicating part numbers, component locations etc.

Machine soldering: a mechanical method of mass soldering PCB assemblies.
Maximunm accantahla cnldor nreafile: maximum amount of solder that would HOlma_l]}f' be a_ccepte‘d,




' ¥1 Liidil a 1Qail ‘ : . Al
l m’_ﬂt ral [lﬂ] _ BN. 4233 -_1 pve \.nJCT i i aviviious Ui paosoull 1o 4 Hdguid CyClic 10 4 501A LyLic wo
| without an intermediate plastic formation | '

Excessive solder profile: too much solder has been used but it does not necessarily oint i
| inds y mean
defective. It does however indicate that the process parameters should be adjusted. s S

Fixing Hole (mounting hole): used for mechanically mounting a component to a PCB |
assembly 10 a chassis. P or fixing the PCB

Flux: a chemically active agent that speeds up the wetting process of metals with molten solder. When
heated it removes oxide (but will not remove oil, fingertips or dirt).
Fractured joint: a joint where the lead or component has moved while the solder was solidifying. The
joint will have a dull granular appearance and may show signs of spiral cracks.  hly
Granular solder: solder with a coarse appearance like a grained structure that lacks metallic lustre.
Usually due to the unclean condition of the joining areas, contaminated solder or the molten solder being of
an excessive high temperaturc.
Hand soldering is a technique normally confined to rework stations and the insertion of large components.
The operator controls the solder profile and the solder volume.
Icicle: an undesirable protrusion from a solidified joint
Land: the portion of a PCB used for making electrical connections between the conductor pattern and the
components.

| Legend: the lettering or symbols shown on the PCB indicating part numbers, component locations €tc.

| Machine soldering: a mechanical method of mass soldermg PCB assemblies.

Maximum acceptable solder profile: maximum amount of solder that would normally be accepted.

Measling: a condition that exists in the form of discrete white spots or crosses on or below the surface of

’ the baselaminate reflecting the separation of fibres in the glass cloth at weave.

Minimum acceptable solder profile: minimum amount of solder present to make a successful joint

Mounting Hole (fixing hole): used for mechanically mounting a component 10 a PCB or fixing the PCB

assembly to a chassis.

\ ' joint): where the solder has not wet the metal surface due to severe contamination of the
solder area e.g. infringement of the solder mask into the soldering areas.

" Alternatively poor wetting: where the solder makes a large contact angle with the conductor. the surface
is incontinuous with irregular with irregular non wet arcas exposed.
PCA: a printed circuit assembly.
PCB: a printed circuit board.
PTH: a plated through hole. _, |
Plated-through-hole (PTH): an interfacial or interlayer connection formed by depositing a conductive
material on the side of a hole through the laminate layers. |
Plating is a process consisting of non-chemical or electrochemical depositing of metal in all or part of the

ve pattern.
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PREPARING AND MAINTAINING
THE SOLDERING IRON

MATERIALS NEEDED:

soldering iron, 30-watt, pencil-type
goldering iron tip, plated, chiseled, Va"

diameter (3mm)

Solder, rosin-cored, .028" (22 ga) diameter (.8Bmm)

Wire stand and cleaning unit
Small screwdriver

PROCEDURE:

1 Before plugging in theiron, insert the tip ful
the set screw that holds it in place. Next, sa

with water.

2. Tinning the tip: This mu

Therefore, while it is heating up, hold a piece

the tip. In this way the surfaces will be tinned

ture at which solder will melt.

3. Cleaning: Before each use, the ti
Remove the iron from its stand an
any charred flux and solder
quickly on the wet sponge

4. After use, and before returning the iron to it
on the surface of the tip.

st be done before the tip reache

p needs to be cleaned of
d wipe the tip lightly on

r dross that may be on
to shock off the remaining oxides.

of cored solder against
W

s stand, put a small amo

ly into the heating element and tighten
turate the sponge of the cleaning unit

s operating temperature.

each face of

hen they reach the lowest tempera-

all residues and oxides.
the wire brush to remove
+ Next, touch it lightly and

unt of solder
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Ghe:§0in 10 00! 20 solidHy before moving 4. then cea i
and brush and wipe dry UGSy Wil Sotvens

. Inspect the joint and compare it with those shown in i relerence Thalograchs.
pits, pinholes or porosities

(EBIANVCE

C. Good wetling action s evidenced by the leathering ot of the soider 1o 2l sur-
faces of the joint.

0. The solder fillets on the terminal are concave

E. The outline of the individual strands of wire can be seen in the joint. The wire
ie in contact with both the base and post of the lermanal.

F. There is no copper showing at the end of the wue, and no soider off the edoe
of the terminal base.

o YR/ i satald my r._'._ Vil .- ) ol I.-'
Py ¥ Ij_ . vvla _{J"Il"d-‘_' S Ll = F II‘ m
| A T vy

aill il A=
3 4 -
W il ¥ . i ! < SN
b B e .
S |




;HJ *LB

|I I I H-ql-lll I-l LI
Lo e = 1 e,
- -Fl—-ll-l-lil-..‘-'h & Rt
'“..III'II'»I |_il.f'h"1 h""=ﬁ.
IL , I_ j;: v?':‘ m,. JI(L Trll JIH‘ E h.l': | ‘ .IT '
)28" (22 ga) diameter (.8r M.fi” i T T
& [n a=1" gl o

II..

INng su ';F hat the Mﬁ!ﬂ#ﬁﬂﬂﬁﬂ’lﬁ in
- o

,-i..*:l-h-r' vy 44T
T W LY LI o g

mq

i N, 1 3
. 'llln--l-l'l"-l.-'

he émaér to ﬂmy

--------

nhnl FH ﬁm

1fl—'*c:'.' ,._._ [}‘ A/ 1T

10w 'Ilf

¥ e

F-L}

'I & ‘_f a ‘H’_.-._H, "H'“II;?},

. The solder has flowed out to the ed

- rc Edure ShEEt (continued)

ges of the milled faces. (In the case of gold

terminals, it is permissible to show a little gold on the outside edges of the

face.)

No solder hgs spilled over and down the sides of the cup, and there are no
cracks or voids between the wire and the terminal

. The outline of the wire need not be seen below the point where it enters the

terminal.

. Proper insulation gap.

Note: An anti-wicking tool may be required by some specifications.
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12. Place the wires into the terminal, one on

11. For the double-side entry,

13. Attach the wire-holding device to the wires to hold them in

preform 2 wires exactly the same as steps 2 and 3.

top of the other with each wire end

pointing in opposite directions. (One wire will be attached to the left post and the

other will be attached to the right post.)

place while soldering,
and solder as above. Ing

14. Allow the joint to cool, then clean thoroughly with brush and solvent before in-

specting.

15. Compare your joints with the reference photographs. They should meet the fol-

lowing Criteria of Acceptance:
A. The surface of the solder is smooth, bright and shiny; there is no evidence of
pits, porosities or pinholes.

B. The surface is free of any lumps, remaining pockets of flux, or granular ap-
pearance.

C. Good wetting action is evidenced by the feathering out of the solder to all
surfaces of the joint.

D. The solder fillets are concave; the wire strands are distinguishable within the
solder, and the wire end is within the limits of the terminal.

E. The hole in the terminal has been bridged over with solder to prevent collec-
tion of any contaminants.

Ly F. No evidence of bare copper.

G. The end of the wire does not protrude beyond the diameter of the base, except
in special cases with small diameter wire.
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Tend to cover bare

. Clean and inspect

11. Move the solder to the opposite sid

f @ of the terminal and ti are copper en
of the wire. Allow sufficient cooling time to prevent distu:g;:ih:o?r:cﬂons e

the joints. They should meet the following Criteria of Accept-

arnce:

A. The surface of the solder is smooth, bright and

shiny, ' ¢
pits, pinholes or porosities. ny. there is no evidence of

B. The surface is free of any lumps, remaining pockets of flux, or granular ap-
pedarance,

- Good wetting action is evidenced by the feathering out of the solder to all sur-
faces of the joint.

. The solder fillets are concave

. A proper insulation gap exists on the wire, and the individual strands of wire
are visible beneath the solder

. There is no copper showing at the end of the wire, and the end does not pro-
trude beyond the diameter of the terminal.
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PONENTS
SOLDERING AXIAL LEAD COM
TO PRINTED CIRCUIT BOARDS

MATERIALS NEEDED:

Printed circuit board, single sided

Hesistors, Vz-wall

Resistors, Va-watl

Soldering iron, 30-watt, pencil-type ; |
Soldering iron tips, plated, chiseled, ¥&” (3mm) and Y« (1.6mm) diameters
Solder, rosin-cored, 028" (22 ga) diameter (.8mm)

Diagonal cutters

Pliers, long nose

Lead forming tool

Solvent
Cleaning brush
Abrasive slick

PROCEDURE:

1. Clean all resistor leads and circuit pads before attempting to solder. Use the

abrasive stick to remove all heavy oxides from the surfaces; then clean with sol-
vent after the abrasive,

2. Using the Y2 watt resistors first, form the leads with the lead forming tool as illus-

trated in the Handbook.

A. Adjust the tool to span the distanc
the large circuit.

B. Place the component bod
and then the other to 90°

C. Wipe the leads with solvent to remove oll or grease

e between the holes on the circuit board on

y between the forming posts and bend f irst one lead

—

- Carefully insert the component leads into th

e hol i :
component body is flush to the board Surface. 8 of the farge circuit ltfitne

circuit. Finish clinching the lead with a non-metallic tool until the end of the lead
ic in contact with the circuit. The lead length of a full-clinched lead shthdubn
approximately the same as the diameter of the circuit pad. Circuit pads with r.;
circuitry attached should have a lead length dapproximately equal to the radius of
the pad and may be straight-through or semi-clinched

 Clean, form and assemble all components to the board to complete a row before

soldering. This will provide better continuity in learning these new technigues
and will reduce the soldering dwell time to the required 2 seconds or less per
connection.

There are 2 rows of circuitry for the components, and assembly will be as follows

Row 1—Large circuit: Place a 2 w resistor in every space and full clinch the leads
to the pads that have circuitry leading to them. Isolated pads will be
semi-clinched or straight-through termination.

Row 2—Small circuit: All leads will be straight-through termination (Vaw resistor).

. Solder the straight-through leads first. Bring the iron onto the joint from one side

and then come In from the other with solder, as illustrated in the Handbook. The
tip should always be in contact with both the lead and the pad. Remember, the
lead is the principal thermal mass in the joint.

After the solder is “painted’’ on, remove first the solder and then the iron, sweep-
ing the iron tip over the end of the lead to cover it with solder.

It is most important to develop a "light touch’ with the iron, barely touching the
pads with no more pressure than would come from the weight of a pencil bal-

anced on its point.

. Now solder the clinched leads, observing the correct motion of the tip as shown

in the illustration. With a clinched lead joint your workpiece indicator 1s the
length of the solder flow along the conductor. An excessively long flow mldrlcales
too long a heat dwell time, and the possibility of heat damage at the joint or

component.

. Clean all joints thoroughly with solvent and brush, wipe them dry, and then in-

spect them. A good technique is to “roll” the board around under an Ovde”;i?‘f
light. This directs the light on every spot and quickly reveals any pits or dis
tinuities on the surface, or flux residue left on the board

Compare your joints with the reference photograpns They
lowing Criteria of Acceptance.

should meet the fol-

FOR ALL JOINTS | o et
A. The surface of the solder is smooth, bright and shiny; g

pits, pinholes or porosities. (continued)

o evidence of

B

13
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SOLDERING DUAL INLINE PACKS
DIP’
TO PRINTED CIRCUIT BOAHD(S =

MATERIALS NEEDED:

Printed circuit board, double sided
IC's~dual inline packs
Soldering iron, 30-watt, pencil-type

Soldering iron tip, plated, chiseled, 14," diameter (1.6mm)
Solder, rosin-cored, 028" (22 ga) diameter (.Bmm)
Pliers, long-nose

Solvent
Cleaning brush

PROCEDURE:

1. Prepare the DIP by first bending each row of leads so that they fit the holes in the
board. To make the bend, the body of the component should be carefully held with
the fingers, or pliers, and then each row of leads pressed down onto a flat surface,
as illustrated in the Handbook, Use no more pressure than necessary to create the

correct angle.
2. Mount the DIP on the component side of the board, hold it in with a finger and turn

the board over. Semi-clinch the two leads on opposite corners to hold the DIP in
place.

3, Solder the leads using a 'h«" iron tip, and progress down the row skipping around
so that no two leads next to each other are soldered consecutively. This prevents

heat bulldup.
4. Apply the iron tip to one side of the joint, beipg sure it contacts both the lead and
pad surfaces, then apply solder to the opposite side.

5, Observe the joint carefully as the solder flows. A mound will build up during the
first second or second and a half, and the hole will appear to be full. It is not,

| | | will drop, indicating that
 Hold the solder and the iron on the joint. The solder poo _

’ :'oolc?at' has flowed through the hole and wet the pad and lead on the opposite side.

(See the illustration in the Handbook.) The solder will then mound up again on top.

7. Remove the iron with an upward wiping motion to cover the end of the lead. Again,

practice using the light touch; pa
Ehoutd be off the joint within three geconds.

ds are easily lifted by too much pressure. You

(continued)
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SOLDERING TO-5 TYPE PACKAGES
i TO PRINTED CIRCUIT BOARDS

MATERIALS NEEDED:

Printed circuit board, double sided
IC's—TO-5

' Soldering iron, 30-watt, pencil-type
Soldering iron tip, plated, chiseled, 8" diameter (3mm)
. Solder, rosin-cored, .028" (22 ga) diameter ( 8mm)
| Soldering flux
Pliers, long nose
, Diagonal cutters

Solvent
- Cleaning brush

PROCEDURE:

1. Preform the leads: Use a quarter-inch rod (6.51nm), the abrasive stick, ora pen or
- péﬂéi-l and force this down between the leads toward the base of the component.
" This will cause the leads to spread evenly to a 3 inch diameter (19.05 mm) at their

 ends. (See illustrations in the Handbook.)

2. Using the diagonal cutters, cut each lead in the circle so that it is slightly shorter
' 'F than the one next to it. Then clean the leads with solvent.

3. With the long nose pliers bend the ends of the leads parallel to the body, and insert
the component into the holes in the board. Put the longest lead in first and rotz;le
the TO-5 to align and insert each lead in turn. Then cut to the proper :’-'?Qt:"'l ‘:
soldering, a length not greater than the radius of the pad. See Handboo! hz;\o ::er

trations. (In actual practice, the component leads may need to be cut it |
than is shown, aliowing the component 10 be mounted closer to the rd.

4. Solder the leads into place using the same technigues as those in slepse(?i ::':0 ("2‘

for DI's ( Sheet No. 7). When the iron is removed, femerm
it upward and off. to cover the end of the lead with molten solder.

| spray unit. Using the reference photo-_

the following Criteria of Acceptance:

and shiny; there is nO evidence of

5. Clean each joint with solvent and brush or

graphs, inspect the joint to insure that itmeets

A. The surface of the solder is smooth, bright



SOLDERING PLANAR-MOUNTED ¢
OMP
PACKS) TO PRINTED CIRCUIT 5315%23 e

ng out of the solder to ajj : MATERIALS NEEDED

tion ‘the featheri
= concave, and the end of the wire | Printed circuit board, single sided
T A e IC's—flatpacks 4" x Va"
JICIC UL U Ul oV AN all Plaieu= ; i .
WA il - . Flux, liquid
i e o Soldering iron, 30-watt, pencil-type

Soldering iron tip, plated, chiseled, " di
Solder, rosin-cored, .010” diameter (Zs;?—,f}';r'e'ter (1.6mm)
Pliers, long nose

Diagonal cutters

Solvent

Cleaning brush

Abrasive stick

Scissors

Tweezers

PROCEDURE:
ar e Prepare the PC board by cleaning the pad areas with the abrasive stick and
| washing the board with solvent and disposable tissue.

~ 2. Pre-tin the pads using the soldering iron with %" tip and .010 (.254 mm) diameter
L Tg%ul_der; This is most easily accomplished by laying the solder down along the total
~ length of the pad, and then melting the solder. After tinning, again clean the pads

with solvent to remove used flux.

3. Pre-form the leads as shown in the illustrations, so that the part will rest fiat on
- the board and a 60° angle exists at the heel of the lead where it meets the pad.

K ?t the leads to the proper length for the pads with scissors, then clean them with

rcumstances, the specifications may _re{qqire that
soldering. This pre-tinning MiNiMIZes the
hes the solderability of the surfaces.)

solvent. (Note: Under some ci
gold-plated leads be pre-tinned before

s §BLS@lder contamination and establis
5. Put new flux on the top and bottom of the leads. This is necessary because nNo

additional solder is to be used on the pre-tinned pads.

s centered over the circuit; it can be
ce of tape. Insure that each
overhang along the edges.
the pad is a distance equal

~ 6. Position the flatpack so that each lead is C .

temporarily held in place during soldering with a pie
lead is precisely positioned on its pad and does not
‘The minimum length that the lead should extend onto

to twice the width of the lead. (continued)




e corners first for proper positioning. When
tip along the lead, from the component 1o
ator is the flow of solder from the pad up

lete flow is observed, remove the iron,

7 Reflow solder the two leads in opgosut
solder melt is observed, wipe the Iron |
the end of the lead. Your workpiece indic
onto the surface of the lead. When comp

: using a wiping motion toward the end of the lead. |
o that no two leads side by
minimized by using a piece
heat sink, or by placing the

8. Reflow solder the remaining leads, skipping around s
side are soldered consecutively. Heat build-up can be
of wet tissue put over the component body to act as a
tips of the tweezers on the component lead.

' 9. Carefully clean the joints, using solvent and brush or spray unit, and then inspect
' them. Compare your results with the Handbook photographs. They should meet

the following Criteria of Acceplance:

'. A. At the minimum, the leads extend onto the pads for a distance equal to twice
| the width of the lead. They meet the pad at a 60°angle.

B. On the pad, the leads are straight, parallel to the pad, and centered over the

circuit. They may lie along the edge of the pad, but they must not overhang
the edge.

C. The surface of the solder is smooth, bright and shiny; there is no evidence

of pits, pinholes or porosities. (With gold-plated leads that were not pre-tinned
there may be a slight frosty appearance.) 1

D. The surface of the solder is free from any lumps remaini
: a
or granular appearance. JsI'LR ning pockets of flux,

E. Good wetting action is evidenced b

the f " |
surfaces of the joint. y eathering out of the solder to all
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PORTASOL GAS SOLDERING

": pldennd station, you L‘ar;] s.t_;Il haiv{-
. th a dial on the iandle It : : ' . _
Able With 8 S e A leadc;n? btﬁn(\i'rehmgmse{l]' worldwide. Portasol products are designed and manufactured in -
Ireland, to the nighest |qua ity standards. Since commencing operation In 1983, they have !!!'!!.‘_Qgﬂ!
forged their way into the market with some of the most rugged and reliable gas powered TP F &l N
solciiegn )an(iijlhleatlng tools‘m the world. They utilise catalytic combustion (flame tips
ed), which convert: | | tat ' : '
E;;tt':nuodsl They al igg ;gaen%is Iﬂ?me into infrared radiation. It is a safe, flameless way of heating the tips evenly and ]
Y. _ rd butane gas, and have a variety of tips available to support a wide range of applications. [}
gty Qty 3+ PORTASOL SUPER PRO GAS PORTASOL PRO PIEZO BAS
§70. : 1y b4 SOLDERING TOOL K SOLDERING | r
$2995 $26.90 $237; o | T =L RING IRON
:L | 4+ Qty 44 01? ﬁ; FE:’!!HI’?'} a0 mm(;]hf:jrill;‘t Ilh“;ail 10) :J;frrlmi fill. maximum 1300°C [?; p,jr:lir,;l Pro Piezo 1s ,3 ;_1:’,}.'.'.f:rlfl,|i gas su l-’jr_-wlg ran featuring an e U
. o 519'95 $17.70 $15 1 ti?m[][‘lﬂh_lli‘ an seconc _wnt up ddjustanie lemperature control allowing spldenng tip temperatures up to 580°C. Wih
ware 40 - \m conica it 19:00 This kit coniains @ Portasol Super Pro Gas Soldering Iron and the following equivalent electrical power of between 15 and 75 Watts, there Is little that's nat ITI
et : . lRDN . Quality storage case e Cleaning s Jonae and trav | - nossible with this beauty. It incorporates a viewing window at the end of the gas tank,
*i 4Dw EDITDEdR“:BEIS{Jn' Has a stainless steel barrel and « 2. 4mm double flat tip (T5-1322). = 4.Bmm rlr.fn-ﬁ:'- Jﬂ.i't;f'fli} rIrTIJ 1323) to keep an eye on the fujr—i level. The fuel tank f||'|;'lm a'mjmj 20 seconds, and -}nﬁ m
K |dgaiifu_i"lhﬁ hnbl})’iﬂ 5 i HI:; dl } Flﬂl Elﬂdl’i(a“‘jf SEfEW * Hot air blow (15 1324) * Hot knile tip (15-1 175) at 1‘Jrrs~:|rl{: ;1;1pr'1";,rm-.;':l_e'll',l 45 minuies of run bime. lgniion IS via the built In Piez0 {rﬂf-_c,[af .
| prange coo! grip mpact—rgsls_lant E?S h?ﬁ y « Hot air deflector . mechanism, and the end cap provides safety ga{ <hut off when replaced. The Portasol Z
| appmf.ted.-ipam tiptD.SUlt use Cat. TS- : _— = Pro Piezo is a dream to use, and will not let you down
1 « 2. 4mm double flat tip supplied
! f_-x],',li-"’_hil.{cmf__.ll'"lft Tlr?ijgrlitle i 31. : £11 a5 m
{ Operating Time: 45 min (3pprox) . 11,,1, =va i{f';jp S Ac
) 1 | Refill Time 20) sec lapprox) : p:’_ﬁl t:?'i. ,:-;"1‘;1; 3%; ?:
30 - e {m]) lrr-'“[.'.ﬂim.-_1 : mr_-:_:gnal it ol jstal ignitor.  yiot A Blow  T5-1314 ’253 ;2
20/1 30W TURED SOLDERING IRON Dimensions:  178(L) x 22(0ia)mm lotknfe  TSA315 $238:
:I mmMMMMdhﬁtmynurmﬁlﬁng Push the '.'h.f#_llr:ﬂ"-.f_ 759 nithout qas Hamr: - *;_1;‘?‘: g é;
| fittie red button on this iron and you get a lot more power - from 20 - 51316 $23
| uﬂ?ﬁm 130 watts to be precise. Weller-style removable barrel, plated S R e A
_[_ tip and ceramic element ) _
| m - . A Cat. Oty 14 Qty3+ 6
8z tips available . ) y Qty'o=r
el ol o 151328 $150.00 $142.95 $126:95
T5-1556 - 1mm conical tip ?uﬁlﬁ.?'?iw soldering = ¥ PorTASOL PRO PIEZO GAS o ?53‘; 1 Qy1+ Qty3+ Qryb+
-Eﬂgﬁgﬁ;‘g‘;mj’%’m o SOLDERING ToOOL KIT 4310 $99.00, $E8I57 SIS
%Qhutenuughmsuide'r terminals ; : This kit‘ contains a Portasol Pro Piezo Gas Soldering Iron and the following PORTASOL TECHNIC GAS SOLDERING IRON
w.ﬁhlém 2.5 metre lEad_'FEI:Igth_ : g]uqahty ;tnr[a?eifl:aﬁe « Cleaning 2POlGE -’"'_“"-j_*-r-l""r The Portasol Technic combines compact power, and convenient reliatility,
supplied with solder as well. Before use, check your car's wiring Hbtn:crr?ife':'ttljpjﬁs [:ti*.t‘il%)“s“] o ﬂﬂi 3 hllgflli” fﬂjm making it ane of the most versatile gas SHCER, 0L Svallable IRl
is enough to carry the current or else s i _ =19 * Hot air getiector run time of around 60 minutes, and tip temperature I adjustable up 10
L - connect direct to battery. « Flame tip (TS-1316). 450°C. With equivalent electrical power of between ‘lﬁjf.md t.;‘ Watts, it is
ready to tackle just about anything. The protective end cap features a built in fint Type
f when replaced. If a compact, versatile

igniter, and if the gas is left on, it will turm it o

and reliable gas iron s what you're after, then the Portasol Technic 15 Tor you

Specifications:
Operating Time: 60 min (approx)
60W SMD . | Refill Time: 10 sec (approx) TIPS TO SUIT
OW SMD SOLDERING IRON ignition Flint ignitor in end cap 1 .Omm Conical T5-1306 $23.95
Dimensions: 170(L) x 19(Dia)mm 2 4mm Chisel T5-1307 $23.95
Weight: 60g without gas 4 8mm Chisel T5-1308 $23.35

Using a conventional soldering iron f

. conventional soldering iron for surface
g}naggngptsqn be slow and clumsy, These sur?ag: rguu nt
soldering tweeze ui"a]{s smg :3:1‘“&:':5, soldering and
desoldering of all surface mount components fror
small riuf;\gr;tzu l;'a'lrgéggt pat:itt't -lﬁ's;.’iﬂﬁth tip.ff.mm
mgﬁaﬁklﬁmﬁu ‘mains pzwr'e'ﬂ,- and
o i tlth 5. Up In Just minutes and features
S s e e
spange. Fully electrically séfeq-'a;{'pmeﬂs}and il

A | Cat. Qty 1+ Qty3+ Qty6+
T5-1318 $129.00 $115.95 $102.95

PORTASOL SUPER PrRO
GAS SOLDERING IRON

Ll Cat. t+ Qty3+ Q6+

The Portasol Super Pro is the big brother of all irons in the range. It 151305 $59.95 $53.95 $47.90
580°C. with equivalent electrical

porTasOoL 50 GAS SOLDERING IRON 9

features adjustable tip temperature up to
The Portasol 50 is designed specifically with the dedicated DIY

power of between 25 and 125W! 125W may seem comewhat excessive to same. You
enthusiasts in mind. Powered with standard butane gas, it has a run me

don't need a V8 to drive around town,

but it's nice to know that the power Is there
hieved with the internal Piezo crystal mechanism,
itor in the cap and tip temperature is

when it's needed isn't it? lgnition is ac |
less steel finished gas of around 30 minutes. Ignition is via the flint ign

oGS Gat. 151703 cat 75-17 ﬁ:ﬁﬁl}:in and run time is around 2 hours on a 30 second refill. The stain
gt <1704 tank features a viewing window to keep an eye on fuel level, & the protective end cap fixed, reaching an Impressive 350°C. With equivalent eleciricai powel of around 35W. it
y 14 b also acts as a safety cut off for the gas valve control when replaced. With the various features automatic shut-off when the end cap is replaced and fast refill time. Itis a

tips available & huge power at hand, no job Is a match for the Portasol Super Pro quality tool, sure to give you many years of trouble free operation

« 2.4mm tip supplied . 1m;n tip supplied
Specifications:
Specifications: TIPS TO SUIT Operating Time: 30 min (approx)
Operating Time: 120 min (approx) 1.0mm Chisel TS-1321 $24.35 Refill Time: 10 sec (approx) TIPS TO SUIT
Refill Time: 30 sec (approx) 2.4mm Ch?“’l T$-1322 $24.95 Ignition: Flint ignitor in end Gap 1.0mm 15-1307 $14.95
Ié;nilion: Inleinal Piefcr c;ystal ignitor. iic?l"::: g't:;f:‘ %:;%3 2%: gg Dimensions 196(L) x 26(W) x 19(D)mm. 2.4mm Chisel TS-1302 $14.55
Imensions: 234(L) x 25(Dia)mm, : Weight: 60g without gas. 8mm 5

Weight: 135g without gas. Hot Knife 15-1325 $24.95 : : - 4.8mm Chisel 751303 3143

siet ; i 1L,
L " IL|F'|‘-..-:_ . [ -t . .
te. Fully electricall barrel and orange €'

oved. Spare tip to suit Us®

. L'.I : 24OV 2 j_‘l_l - gt ] = "+"'_ - | _- . - : -'_'_2 _r -'.l'.‘
35 it ty1+ Quy3+ ayé+ A a1y Qy3+ Qty 6+
. 1513 $115.00 $103.95 $91.95 | _ S-1300 §34.95 $3145 $27.90
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ILLUMINATED GOOSENECK MicRO MAGNIFIER

MAGNIFIER wiTH LED

Th;& gg;}ﬁenﬂfk mannihﬂr l_r}al Having trouble reading or
: | valuable accessory for coin/stamp _

This Is a high quality, all meta) collectors, photography ete :f&:mng rqnni?l;:ql;::??ﬁ }itn
gonstruction magnitier which the 2X main lens and 5X insert gour pORLERPS =

MAGNIFIER LAMP

features a 22 watt circular f lens with the bonus of 2 LED "' | ff;rrtv;r;w::fir;?iﬁtﬁ |
inside the magnifier head 1, lights, is a welcome addition for . suner b?u ht LEDS m
magnifier itself is a 3 dip any hobbyist. The magnifier Is -f:ll[uwr ‘.fﬂ]U 3 work or read
lens, with a metal hand. clip-on or free standing Suitable . e i
d he i P 1at surfaces ¢ for longer periods. Comes
Mountea on the magnifie | o for most _I LG 3 | x _ complete with a soft pouch for
for {]Ui[k re-postioning A wnrkplﬂw incline up to Hml‘n thick, The flexible metal arm edsy storage Ideal to take r-
thumb screw positioned i ensures that you can pnail_iqn the magnifier just where it's Imurrlhﬁg Ur.talrn.pmr_} L
batween the two flexible extens . needed, This ha}:uij magn;fmr also comes with a soft e ) ' U
¥y _ A sing of the lens, and is assisted by ; : protective pouch 1or your 1 to protect it from dirt and dust v « 2 Super bright white LEDs
. mﬂmﬁhl"ﬂ:immm twlggﬂgagd itself. Mounting the magnifier i It also has metal stablisers to ensure that your maagnifier .1 ;, ,[:i;,g,’:,;l‘:;ﬂm:n I.,mh SUper m
3 |Wﬂmhmm S 5itd the side of an desk or workbench (appro, ramains stable while working A% 5 X magnifief m
\% ﬂﬁpﬁ-w e th <¢ 45mm), an slat the magnifier into the ben . "  One touch ON/OFF operation
| mﬁmum-hblttﬂ?j he fluoro can be turned on or off with a magnf g « Lens 110mm (dia,) * Stands 225mm high ¢ Measures: 90mm(H) x SBmm(W) x 6mm(D) ki
~ mounte ﬁmt!d&;%' :&th whbe itself plugged into a m,]m}{ '1" « Includes protective lens pouch  Requires 3 x AAA batteries z
y S L . . ! . ¢ f MY
hﬂd‘mﬂ"? Edm";;"ﬂ'lﬂ'm lon '_(ﬂ[ﬂ. ﬂg[ﬂﬂt tool to assist PCB F ——— == e i cat T . : Pl - . ——— RS -
- Nlaa genetiEe oo n, jewellers stamp/coin dealers, etc FE— | Qry 1+ Qy2+ Oty 5+ | fLat iy 1+ w m
assembly/insPECHOT, JEEETE QM-3532 $3695 §3345 52945 0OM-3531 995 S2875 515
* thm*ﬂw@mdmﬂh'al will give year after year of reliable sery MAGNIFYING LENS WITH LEDS
T T _ ideal for the elderly or vision-impaired. Keep orie in the glovebox for m STETHOSCOPE
» Tgti‘ em!hdbﬂ '."".19“1 990mm. reading the street directory In the dark Listen for mechanical noises in equipment
ac « A very handy diagnostic tool with plenty
Cat. QM-3523 « Big, clear 90mm lens illuminated by two LEDS of non-medical uses

« Requires 2 x AAA batteries
« Dual magnification: 3X & 5X
« Case and cleaning cloth included

.+ Replacement tube
5 r,(:_-iiﬂ

o NEW &

MPROVED « Size: 90(Dia) x 160(L)mm
;I"j - :
511966_' ”?Eg o5 395 P — — - —
. = : . 494,495 @ -— = - 'M_'y' m|!lii g .
95 $14.95 $13.3 AT _— aty 1+ w2+ Qty 5+ OM-T7255 $1495 $13.35 §11.70
QM3537  §1495 §1335 SILI00  pDigiITAL MOBILE MICROSCOPES

These portable pocket-sized microscopes are surprisingly powerful with 3 magnification
range of 24x - 90x . They use 3 bright-white LEDs to [ight up objects and feature an
adjustable focus to sharpen images, You can also use image filters in real time. Invert
the colour, emboss the image or use greyscale. Great for o icial inspections, scientific
education, dermatology, automotive refinishing, forensics, pnnting. printed circuit boarg
and integrated circuit analysis, jewellers, kit assembly and much more. It's pawered by
3 Ni-MH rechargeable AAA batteries (included) which are easily recharged through your

computers USB port or the mains power

LED HEADBAND
MAGNIFIER

This magnifying headset leaves both hands
free and can be worn over prescription or
safety glasses. It also has a built-in LED light
that can be rotated up, down or side to side
to illuminate your work. There are three lenses

that can be used in combinations to give 1.5x, & v '

3%, 8.5x or 10x magnification. The head strap ) o ve lable:
fof gg@jm - - ‘ is fully adjustable and locks into position and oiversionsavaljable -
§ head. \er position 15~ -' the lens assembly can be swivelled up out of the (o
nckable via three leve :iﬂﬁmméanﬂ the way when not in use. A multitude of uses including HANDS A
‘maxi i,:uﬁ__l;;' vead is over . lapidary, jewellery, model-making, electronics and FREE
'L:};la:"._"li e E*.-:Tr‘:f_r{ffa, :-_;1;-;’” W) x camera repair. TTILTS UP MAGNIFYING
SULL mm sighinaa . :
I Pl t“&'EJJ;! 115 R . l ] Mr?_l] g tg V&E - « Requires 2 x AAA batteries 8 ouT UE:YTHE DIGITAL MOBILE MICROSCOPE QC-3245
| | | » Adjustable light intensity and LCD brightness

» 1.8" 65,000 colour TFT LCD
« Camera Resolution; 640 x 480 pixels

» Lanyard included
« Includes 3 Ni-MH rechargeable batteries

« Dimensions. 120(L) x 55(W}mm

Ry
o woe
et oo g

5 $3590 $§31.90

' 5_'1.. $39.9
DIGITAL MOBILE MICROSCOPE WITH IMAGE CAPTURE QC-3246

Viewed images can be easily transferred to a PC (QC-3246 only)
for use in reports, articles, projects etc.

MAGNIFYING GLASS

This huge 4.5" diameter viewer allows hands
free operation. It will fold into a neat and
easy 1o store package.

'—-ﬁ.

« Adjustable light intensity and
LCD brightness (&

» Split view feature for ~
comparing a saved
picture and your current magnification

« Includes software to connect and
download images to your PC

« 1.8" 65,000 colour TFT LCD

« Camera Resolution: 640 x 480 pixels

« Capture Resolution: 320 x 240 pixels

« Lanyard included

« Includes 3 Ni-MH rechargeable batteries

« Dimensions: 120(L) x 55(W)mm

EYE MAGNIFIER
This 3 times magnifier is handy for checking PC boards,
looking at stamps or coins, jewellery, etc, ele.

» Every hobbyist should have one.

« Size: 28(H) x 22(dla view area) x 40(dia base)mm.
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CLOSE UP

low ¢ost way to build p » or ope-off projects
Twh:nnwm Bym!s of 'p&ﬁc rd that has a matrix
of punched holes on 0.1" (2.5mm} pitch with 'donut of

tin yer around each hole. Finally the non-
ﬂmg the hoard has an alphanumeric gnd printed

on it to assist in the component identification

e dain

SMALL

95 x 72mm, 25 x 30 holes (750) 3.6mm edge pitch.

140 x 95mm, 29 x 50 holes (1450) 2.5mm edge pitch.

LARGE

219 x 78mem, 24 x 67 holes {1608) 3.6mm edge pitch

D
& EXPERIMENTER'S BOAR

his board. 30 hales
" tk"g"gmp" (bus ralls)

t dozens of DIL 1G5 of
mﬁn'ig hales wide, with a “lin
wern enabling alternate V+
Snd earth rails. Very versatile

» Alphanumeric markings
on grid pattem
» Size 140 x 93mm

ALUMINIUM SHEET

18 gauge 295X 295mm

R savAr €43 NE 1N 5
- HiA.agnn I'n.'5|| | !I',' g S12.a) ] nig |
ame22ul b A=ty v

PERSPEX - RED OR GREY

« 195 % 195mm. ‘ .
.-“E—:F o

* Imm thick,

1159

HM-9507  $1395 $1235

TEm I
: X MM =
PACk 2

When it comes to attaching devices like star LED modul
o heatsinks, it's often not easy as they don't have scre:f
3&' like 3 T0220 transistor package, The material is
adhesive and provides good thermal
My making it easy

for chipsets, LED modiles,
memory modules etc.
**2pes of 100mm x 100mm -

w;;:?plied 0.5mm
* Ihetmal Co

Lh;ﬂmwm nductivity:
* Hammability Level: UL94v-0
* Working Temperature
e ' , .1

One rarminal strp supplied

which gives 30 holes x 10. i

_ w1+ Ql?d# Oty 1¢
pB-8832 $985 $875 ¢

EREADBDARD
« RA0 tie points.
« 200

distribution

holes
« 540

werminal holes ,
(Simply a combination of 2 X Distribution strir

 Terminal strip). * Size 65(W) X 175(L)mm

AMTEE Ay T4 Oty a4
%17.70

« 1680 tie points @

« 1280 terminal holes

* Rubber feet.

PB-8814 £19.05

BREADEDARD
. 400

distribution holes
« Mounted on a metal plate
+ 3 banana terminals
e Size 157(W)x 237(H)mm
« Board size: 130(W) x 175(H)mm

Oty 104

$15 7

PG T Qty 4+ Oty 104

BREADBOARD JUMPER KT

This kit consists of 70 pcs of single core sturdy wii
which has been stripped an each end and bent at nghi
angles.

* Specifically made for breadboards

. Tﬁere are 5 pcs each of 14 different lengths

: WeE aty A+ Qty 10
PB-8850 $11.85 %1070 5950

ECONOMY BREADBOARD
JUMPER KiIT

solid core hookup cable, which is the ideal size for

breadboards, Cut it to whatever lengths you requiic o

strip the ends,

2 METRES EACH OF 5 COLOURS
Colours may vary from time to time.

RACTOR PRESS
ulmﬁmﬂ-ﬁﬂfﬂﬂnmmenm press with a NRMm!

A hand

nch: Mainly intended for taking linke out of wolt!
nds hu_l:-gn'd[u“ Olhar ul aking links out o L:.“!
.T“ﬂ‘?"mﬂklng-aﬁd l’!llbhinasfmls for jewellery makii
% spare Pin punches

Gty 6
$10.9"

I e 4 =
qﬁ
jg 0 aAH

| ..",_.:, “!’j.“l‘.l' !

RisToN UV/PFPCB
DEVELOPING SYSTEM

This |s basically blank printed circuit board, with a photo
resist, A photo-resist Is a coated chemical that « hanqes
composition when exposed to light. The PCH Riston is
iilld{'f~Ll on a flat surtace, and your negative artwork |:
then sandwiched between a sheet of glass and the
Riston PCB, You can expose the PCB pattern and board in
[-”-m“'| 111"‘;"“[]“!- however a controlled source of UV Is
recommended, After the recommended exposure time
you remove the PCB pattern. Where the Riston was in
!Jh"ll’ll"-"u' the |_1|1f,1ln resist will not havs changed chemical
.;a_-~,|"n;'m<.|t|m‘| Where it has been exposed | will. You then
apply the Developer (HG-9964) to complete the proce
The copper tracks will still have the Riston present, and
this must be removed with Stripper CR5-40 (HG-9968)

RisToON PCB
Blue negative acting, FR4 hbreglass material
 Single sided

152 X 152MM

A Cau Quy i1+ OQtyd+ Oty 10+
HG-9970 $2495 82235 $19.70

152 X 305MM

A Cat. Qty1+ Qtyd+ Qty 10+
HG-9972 €59.95 $5305 $4790

RISTON STRIPPER
& DEVELOPER

Stripper required to clean board before soldering
« 600m| bottle,

b

.‘J . _ .‘j
CRS-40/5 CRD30
A Cat, Qty 1+ Qtyd+ Qty12+
Stripper HG-9968 $9.95 $875 57./5
Developer HG-9964 $795  §695  $6.25

PRESS N PEEL FILM

This Is by far the easiest way to make Printed Circuit
Boards from CAD soltware or magazine PCH layout
artwork, You simply make the PCB image by putting a
Press 'n' Peel sheet of transfer film in the paper tray of a
photocopier or Laser Printer (The sheet size 15 almost the
same as the Ad paper tray). You then print or copy the
PCB track image onto the film. Using a domestic clothes
\ron you press the image onto a precleaned piece of
copper clad PCB. The image transfers to the copper and
the Image will not etch away. Ammaonium persulphate ol
ferric chlaride are both OK. You ;Lut 5 sheets of 215 x
280mm transter film in each pack

Full instructions are supplied

4 Easy Steps:
I Print or Copy 2. lronon 3. Peel off 4 Etch

WANT IT FABT? HOW ABOUT NEXT DAY DELIVERY = EE

___ﬁ-h-—

SO ‘

ETCH RESISTANT FEN
(DALO PEN)

}r 1.4 irma4A [ l
mply dra edl ot | "
The ink from the pen IS elch resistant 50 you have a g
ind simple way of making that PC8! The
ff afterwards with metho, turps, et
A Cat Oty1+ Qtyd+ Oty 104

Th-3000 $£8.95 S8 75 57.75

HLANK FIBREGLASS PLEB

Pure coppér bonded to
juality nbreqiass

Nati

» HP-9514 951/

1510 il n..;”i!.. '
sided -
« HP.QK515 & doubl I it -
' . 12 UUULN b AT
Tilua U D
A mm  Cat Dy1+ Qtyd+ Qty 10+
150x7S HP-8514 5585 $5.25 $4.75
1§0x180 HPO512 S8 05 ] Q% \h Y
150x150 HP-9515% S$9.50 $8.50 $7.50
O00x4000 HWPAS510 14 9% WHl §15.70
FPCB ETCHING KIT
e

rcuit board

complete with an assortment of copper boards, etchant

An ideal kit tor anyvone needing to etch a ¢
working bath and tweezers. It also includes a positive
icting photosensitive PCB and developer

Hupphmf with

| X Plastic bath to accept PCBs up to 180 x 110mm

| x Photosensitive single sided PCB

1 x Sachet of positive developer lor Riston

| x 100g sachet of sodium persulphate gétchant

1 x Plastic tweezers

Assortment of PCB's, Instructions

A Cat Quy 1+ Qtyd+ Qty10+
HG-9990 $27.95 $249% $2213%

AMMONILIM

PERSULPHATE - —

A400GM

The alternative to ferric chioride. Mix
contents (400 grams) with 1.5 Iitres
of hot water to #tch copper boards
The contents will treat about
500sg/cm of PCBS

A cat
NC-4254

Oty 12+
§10.35

Qty 1+ Qyd+
§1295 $11.35

ETcH YOur OwN PC
BOoARDS BOOKLET

Need just one or two =)
printed circuit boards, for a| SreMng Your Own PC boands
= S ik n Jr— .

magazine project of a BT BRI S
prototype for your latest
design? It's not too hard to
etch your own single sided
or even doubie sided
boards, especially Il you
have acgess 10 a

hotocopler or a PC and
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SIWER CONDUCTIVE FPEN

Thisis a !HL]!'IH. CONAUCTIVE DOIYMer T use in a

variety of appiications and is an incispensable

ool for fixing damaged clrcuit board tracks. Thi

pen can also be used o draw new tracks on arcuit
boards MAKING [UMPers NG prototype
circuit boards. 1L 8 suitable tor use on mast surfaces ang
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o kit 1CD

o flange: 0.6 - 16m (1.6 5211)
o Accuracy: +1% af roadiig

« flesponse time: 2 seconds

« Auto poweroff: 100 seconds
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o Auto of manual poweroff
o Cae and beltclip ncluded
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SOREWDRIVER SET
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seaded Blades that are slored neatly in thee Bandle yntl
O\ néed tham. You rotate the coliar on tha handle 16
il the blade yoil wam The blades cant com Hetmty
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it within the length of the handle . Campact and robust
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envrosion resigtant alloy af iron, vanadium and
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¢ Sizw Compactad 1 26(L) x D mm
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TH-1732

idea! for hobby and aaftwork,
school projects eic (an be guea

Deceptively simple looking Cevice
TH-1818 $295 $260 S230 — o e

* One piece metal construction
* 8 - 40 pins
{ x 4Dmem - Pt 1 M-1616
COMPONENT LEAD FORMING TOOL ;‘;:;ﬁ';wzg lL:- ‘
Get the hole spacing for your resistors and CI00ES perfed SDmem 1574

every time. This handy forming tool provices unifiorm hole spacing from
10 to 38mm. Suitable for production assembly, education 3nd tiassng
The too! s double sided with one sice Jor us2 Wi D047 Mt-mhﬂﬁ
- . ke ma asd | e = =
(acs 1NS14) and 1W zener diogdes; the 0thes side bemng sustabée tor 1/ 357 By having this e L you
@an alleviate much of the pamn by attachng 2

.é;z;st:rs. DO41 outfine diodes (eg TN4004 ";’: ' .

» An incredibly handy 1004 . e S rope to the handie and droppng ¢ overboand
» Made in USA from engsneening pasic |23 where you lost your keys 1o collect them

« Sze: 138 (Umm WMade from supes-<trong CeTamsl magaets. i
has 2 ift agacty of 85kgs and & mated I
make 1 resistant to wear and corresion from
saft watetr

A must have for boating but has thousands of
other applications! And whsle you're not

(an even go “treasure hunting” wih 1 10 see
what's 3t the bottorm of the mver

SUPER STRONG HORSESHOE MAGNET

Protect your benchtop. Thes durable A3 size PVC
Qating mat is just the thing to protect YOI Work
benchiop. You can cut on i, soider, write on i, anc
not dar our workplace
* The mat = 3mm thack, and MEXSUTES

450 x 300mm

_l-umu $1295 $1135 §183%
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MAGNETIC TELESCOPIC BAR

Thee loois 3 bt ke 2 Telescopic TV antenna section with
2 dip 12 hold w your pocket % has 7 extensions, and
e Gdlem whes extended and 127mm when
dased. The tip on the end & 2 powerful magnet. It's ideal
for packing wp it dropped fl. SCrEW OF COMPONENt €iC

from mside 3 prece of equipment The magnet is strong,
we pcked o 2 soowarve which weaghed 60 grams.
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gty 1+ Oty3+
$445 $395 <

A set of 4 tweezen, three
suppiied with vinyl handles, comprising
¢ v soif closing pointed type

1 x long curved pointed type
{ 2 long fine pointed type
1 x fiat spatuia type
Approximate jength 115mm
- -m’r1+ w 3+ Qty 6+
TH-1752 $895 $7.95  $6.95

FORCEPS (HAEMOSTATS)

These damps are made of stainless stee! and can be
locked on to the item they are holding. They are 130m-
long, so they are ideal to reach into hard-to-get-at
places. Also great for holding components etc., whilst
soldening.

TOty 1+ Qty3+ Qtyé+

TH-1755 §805 $795  $6.95

4 PiECE MINI Pick & HOODK SET

These hook tools have stainless steel heat treated po
and are ideal for use on O-rings, springs, snap rn%
washers, chedun%suldering joints, general hobbyist*

aumg.r:nd probing into things, etc.

are;

: straiﬁ:tofﬁ

* full hook

* small angle hook.

1ty 3+ Qty b+
41595 $1435 $120°

10 PiEce
TooL BETALIBNMENT

R.COM . A1l Buusssiow P rcEns"

SCRIBER
I_'ma pén type [..u_‘sl will scribe on metal, glass, plastic, ceramics and tnale
Stylus Is m_‘m"" of tungsten steel, Laoks like a pen, and has a pocket clip
B ength 110mm
I

Otyi1+ Qty3+
§795  §6.95

Cat.
Th:-2120

Qty 6+
$6.25

A

AUTOMATIC CENTRE PUNCH

This handy tool allows

you to make a centre
punch mark with one hand
You simply hold the unit against where you would want a centre punch mark, apply
downward pressure until the internal hammer mechanism trips. The pressure qr.ﬂ .
adjustable, depending on the hardness of the surface. Sturdy brass body with
hJH[EHHi steel centre punt h. * 125 mm loha overall

e —— T -_.‘ - T _ﬂ-
S— !E-a-l_.ll-l.l-'li_—l "

—

Oty 14+ Oty3+ Oty 6+
£7'95 $6.95 $6.25

A Cat.
TH-1770

ANTI-STATIC PRODUCTS
Static control - both in the workshop/factory and in the field -
is becoming increasingly important for reliable manufacture,
repair and or installation of large surface mount LS| based
boards. We offer a complete line of static control products for

virtually any situation.

ANTIFSTATIC FLOOR MAT

This anti-static floor mat is made from
caonductive PVC sheel combined with high vy
density PVC foam. The lop layer Is grey

with green fleck in colour, and the bottom

s black. Resistivity is: 107 -10"" Q/inch

for the top layer, and 10%- 10% £/inch

for the bottom layer

¢ Size is 2 metres x 1 metre x 2Zmm thick

« See below for grounding [eads

Soldering lron

AnTI-static h_r Anti-static
Desk Matl -:_.-*" > Wrist Strap
TH-1784 [ ) TH-17801
) ) ST Desk Mat
g ) to Fiaor Mat
trounaing cabie
IH-1792

Anti-static
Floor Mal
in-1/66

CoNDUCTIVE BRUSH

This brush looks very much like a toothbrush. Tne handle is
made from conductive plastic, and the comb from
conductive nylon.

Use it to clean anything where static is @ problem
» Resistivity: - 104 - 10% £2.
* Length 178mm

A Cat. (

. TH-1775 $9095 $875 $775
ANTI-STATIC WORKPLALCE aN———
DESK MAT - 4
This anti-static mat measures 555(W) x 290(D)mm and 15 "
ideal for anyone who manufactures, repairs or Services "
sensitive electronic equipment. It is about Imm thick, has a . _

hard wearing face over a dense Sponge rubber base. Can
also be used as an anti-static base for computer keyboard
« Top colour 1S ?my.

» See opposite tor connecting leads

B $1995 $17.70 $15.70

LACE DESK MAT

TH-1783
LARGE ANTIFSTATIC WORKP

This anti-static dissipative desk mal will
cover the whole top of a desk of work
station. It measures 1 metre x 0.5 metres
x 3mm thick. The mat Is grey in coloul
and made of anti-static foam plastic
The surface of the mat has a slight
grain texture, whilst the underside
has a checker pattern to prevent
slipping on the bench top "
o Resistivity: Anti-static layer 10° 1010 L/inch
» Conductive layer 104 108 C/inch

yAY DELIVERY

Qy1+ Qty3+ Qe+

. mm"! -mm.m =

SEE PABE O

TH-1786 $199.00 539 s |

ANTIHFSTATIC WRIST STRAP

Use when static electricity is a problem
when soldering, changing 1Cs and
installing expansion cards in
computers elc. Static charges can
destroy ICs instantly. Consists of
adjustable Velcro wrist strap, coiled
leadl and banana plug/alligator
clip
» Expanded lead length

about 1.8m

o1+ Oty3+ QtyEE
$13.95

A Cat :
$1235 $1095

ANTIFSTATIC WRIST

STRAP

Similar ta the unit above, this strap has an
extra long coiled lead of 3m/10ft extended
This makes it ideal for moving about your
workbench without having to unclip yourself
to do so. An elasticised wrist strap IS also
included, along with banana plug/ alligator

clip
* Colour may vary

Cat.
TH-1781

—

DEsSK GROUNDING CABLE

This lead is to ground workplace desk mats, It
clips over the stud fastener on any mat, and has a
receptacle for 2 banana plugs. The other end of the lead
has a banana plug, and an alligator clip that slips over
the banana plug ?ﬂr sarth connection. The anti-static
wrist strap then plugs into the socket above the stud
fastener clip. 2 wrist straps can be plugged in if required
« Cahle length is approximately 3 metres

—_— e A

a T T T N

TH-1791

DESK MAT TO

FLOOR MAT
GROUNDING CABLE

Use this lead if you are using both the floor mat and
deck mat. (You will need to have grounded the floor
mat). The anti-static wrist strap can then be plugged
into this leads double adaptor. Lead has snap
connectors both ends - one end with

double banana socket (desk mat end)

« Cable length approximately 3 metres.

TH792 $12.35
ANTIFSTATIC FIELD SERVICE MAT/BAG

This mat is ideal for field service people, who need an anti-static work area when on

the move. The mat folds out to a work area of
approximately 600 x 600mm. At one
end there are 2
pouches, and a
ground lead and
wrist strap are
included

A very useful tool
« Pouch size approx: 200 x
300mm
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“g and Components seconds ! » 12VDC
g * 12VDC ' « PCH, two halogen < BDER AN AnaRlt
hattery) lamps with bases and components . ii}t‘xB\.lE;:.d\:ET k[tl}.'}rl_;n;: AA battery)

« 12VAC 4A (use MP-3051)

Cat. K18114 5 395 E!!E

RECOMMENDED BOX - UB3 Cat. HB-6013 $385ea

Cat. KJ-8070

structions KJ-8071 $3.50
RECOMMENDED BOX - UB3 Cat HB.6013 $385

- JAYCAR ELecTRONICS 2009
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TONE CONTROL
nce the low ©Of

I.JNNE:REAL

=-ORT CIRCUITS 1l lier can be set to eha

aaI=E=E R — ;?gt!;wlf?:fq:::g:s of your music, 1t 3"
ysed for guitar or any other audio SOUILE.

« PCB, b.5mm sockets and components.
« 12VDC

GUITAR SUSTAIN LINIT

I Add this sustain unit to your guitar to make It sound
] more fulfilling. Features adjustable Decay and Attack.
4 oty Rh F UFIE.R « PCB, 6.5mm SOCkets and components.
_ This low cost amplifier allows you to practice your guitar  , 12vDC
without annoying the neighbours. It has a guitar type :
. input socket, small speaker and volume.
- = PCB, speaker, 6.5mm socket
J and components.
« 12VDC

y 5- ti-l'_'*!i

L)
-
111

Cat. HB-6013 $3.95 ea

e B
L]

N e arttreiie’

ne
LEl

RECOMMENDED BOX - UB3

GUITAR DISTORTION UNIT

Distartion is popular with many guitarists.
It can make the music sound quite different.
*» PCB, 6.5mm sockets and components.

« 12VDC.

A®l D
[N

E;id UITAR TWANG-O-MATIC

an unusual effect to itar -
A ey
remimiscent of an Hawalian guitar.

REGULATED + 12V
POWER SUPPLY

Many of the “Shont Circuits 3" |
‘ projects require 12V
power. This low cost pawer supply is (deal to mwgc

these projects.

* PCB, +12V regulator and com
. . anents.
11.5-0-11.5VAC 1.25A {useI;AP-anul;S)

REGULATED 4/~ 1 2v
POWER SUPPLY

some applications need a positive and neq
This circuit will supply 8 +12V and -12v ;Tm o
« PCB, +/-12V requlators and mm|,1_,“._.“'|,! '
e 11.5-0-11.5VAC (use MP-3055) '

PRO;
mnn

W Qty 1+ l

Cat KI-8106 $14.95 %5;5;
sl ] Qty1+ 3+m|“d
Instructions KJ-8107 $3.50 $3.45

ReCOMMENDED BOX - UB3 Cat. HB-6013 §3 95,

LINIVERSAL TIMER

This timer is adjustable between 1 second to 3.5
minutes, An LED illuminates during the timing period
3 buzzer sounds at the end. S e
« PCB, buzzer and components

« 12VDC.

A Iy + Qty 5+

Cat. KI-B108 §16.95 51495
Oty 3+ mixed

Instructions KJ-8109 $3.50 $3.45

RECOMMENDED BOX - UB3 Cat. HB-6013 $3.35¢3

WAVEFORM GENERATOR

This low-cost signal generator produces adjustable
square and triangular waves between 100Hz-20kHz
Ideal for testing, trouble-shooting and developing
CIrcuits,

* PCB and components.
« 12VDC.

Instructions KJ-8111 %350
RECOMMENDED BOX - UB3 Cat. HB-6013 $3.95 €

SOLDERING STARTER KIT

After Short Circuits 1, the next two series' require Yo
to start soldering components to
the printed circuit board. So you'll
need a good soldering iron.

This Soldering Starter Kit is ideal. .. ——

* 1 x KC-5178 Clifford
'%he %ricket kit -

* 1 % TH-18B6 Precision cutters.

* 1% TH-1502 Soldering 5tan:1

* 1 x T5-1465 240V
25W Soldering iron

* 1% 159 pack
60/40 0.71mm
solder

123 ROBOTICS EXPERIMENTS
For THE EVIL GENIUS

Frankly, the ‘evil Genius" series of books started a few years ago and the nublisher
realised that it fllr’lhhl"’l the attention of many, We reviewed one early title ind were
harrified at the VERY DANGEROUS projects dest ribed therein. This h{:’ta? Nowi flt 15 an
ahsolute delight Written by the brilliant Myke Predko, the book ',1.|H.-,- with :.i'u- ':}.;' ;; -
concepts of robotics, In many ways it starts at "Too Simple”, We mean this because
Myke des nbes a couple of silly projects to start, 1., a ‘doll" made out of the cardboard
tubes “.“m tollet paper rolls. He gets into gear '|11|1'!r'.|'-;. hawever (Start reading from
page 15 and have an inches metric conversion table handy!) The projects & concept
explanations come at a fast pace. You will learn
about |l the concepts needed tor basic rohotics
technology & have all of the components described to
you as well, You will get the basics at a bit of a rush
50 that you can get 1o real robotic control - through
the BASIC Stamp mi racontroller. Before you know |t
you will have serlous knowledge of robotic Indeed
this book even includes a double-sided plated
through PCB that you will need for many projects, A
hoard such as this could cost almost as much as the
hook itself if sold separately. So let's be tough & call
the hook 121 Robotics Projects, Either way it | I
ook for someone who wants to get into this
fascinating technology

» 355 pages

« Softcover 275(H) x 215(W)mm

A Cat.
BmM-7104

Oty 14
$49.95

TeEACH YOURSELF

ELECTRICITY AND
ELECTRONICS ~ FOURTH

EDITION

Comprehensive, straightforward and well-written
this book covers everything from atomic structure to
DC and AC theory, semiconductors, inteqgrated
circuits, digital electronics and communications
Each chapter has a quiz at the end so you can test
your knowledge of each subject, One of the best
entry-level self-teaching textbook on electronics
available.

« Softcover. 699 pages with illustrations

* 232 % 190mm.

A Cat.
BM-7108

ROBOTICS, MECHATRONICS,
AND ARTIFICIAL INTELLIGENCE

If you are starting robotics from ground zero, or near i,
this is your book. We have never seen a book before that

encapsulates a subject from beginner to serous
constructor in one volume. This hook encompasses all of

the basic control systems - along with the philosophy
hehind them - to enable the interested reader to get a
serious grip on how 10 make a robot move, Sense, lift,
control and otherwise relate to an external environment

The format is extremely practical In that the author
provides - literally - hundreds of useful circuts, which are

invaluable to practical design. Indeed the components
specified are mostly available from us. AlsO included are
review questions at the end of each chapter

to sharpen understanding

Robotics. Mechatronics,
and Artificial Intelligence

Lrperrmerrdal Lot .
Wiag s 1ov Darigrseta

« Softcover 230 x 150mm
» 297 pages |
M'L m- w 1+
- BT-1370 $119.00

PIC ROBOTICS A
BEGINNER'S GuUIDE TO
ROBOTICS PROJECTS USING

THE PIC MICRO |
This book enables you to master the specialised skill of

programming the most popular robotic microcontroller,
the PIC series. If you are serious Jbout robotics, you will

need to tackle this at some stage as robotics Is all about
machine intelligence. Luckily, no Assembly Language
programming I required to complete the subject matier
of the book. There are 14 chapters i all, including
Robot Intelligence, Testing pIC Performance, Speech
Recognition, Colour Robotic Vision and 3
on specific robot controller

construction projects

¢ Softcover 230 x 185mm
* 274 pages

ROosOT BUILDER'S SOURCEBDOK

I yOu are foing (O reany f],=-1 serious aboul tobot
construction, you m st have this massive book!
Written by Gordon McComb, authof nf the classic
(hut shightly autdated) Robot Builders Bonanza,
Rnhot Builders Sourcebook is talally new and
up-la-aate. i Nsts '=“111J|"'F'. of all the bits ' PIECEs,
you are aver likely 1o need to pursue the
consiruction 51 VOLUT dream machine over 150}
'_.f‘ih.irrﬂi-' :.;rmir-.nrq it aleo includes lists il

relevant i,mj',r'.l socielies hr-H} GQroups, cOrvIces,

jou name |l (ou not only gel component Sources
you et matenals sources, as well 45 manutac §rineg
facilities. Iy all, over 2,500 sources for robot parts
Apart from this, there are dozens of helptul pnmers
old VLR
}

an likely sources of useful parts, such as

SOINODYHLVHIOIW

ate We think that book is also an ynbelievani
haraain

Caf A o o : redagont
¢ SOrtcovel 280 X { 15mm M
« /11 pages Layak
F Cat.

BT-1365 59 9%

BOookK - PROGRAMMING 5 CUsSTOMISING
THE PIC MICROCONTROLLER

[ap ino the latest advances in PIC technoloqgy with the fully re yamped third egition of
this brnilans hook. ( *‘”fJiT"i'{ the delinitive text on ihe '.fjilft et 1his Jf."_i"'.i'i‘."l"l.-_ihh'

olume comes with maore than 600 illustrations and pro Jjides comprehensive, easy-lo-
understand coverags gl the PIC microcontrollers hardware and sartware chames w‘ﬂh
100 "-"[-“""r“'"m 5, Projects and libraries, you get a firm grasp af PICs, how they WOrk

-I"”i Ih*' ins 1.""| Out! ‘," thelr most ’]I'"ir!'”dl" ,'11_;1_,|If.':71|’r.:;'- T:r-,wl l“arj:i'[,;;r]

adition 1eatures a cire amlined. mare r;*'r,*"?';l.h"f' format and
concentrates an the three major pIC families, 1o help you fully
:;nrp-:-:,m{i Assembly, HASIC, and C programming
languages. Il aleq covers the latest program
development tools and includes a refresher in
plpcironics .H'h’i I”rﬁlr;];rmnﬂ[—] a5 “;.H

1¢ reference material

P' § ABITION

Microcontroller

lopics covered
e Setting up your own PIC microcontrolier
development lab

PIC MCU Dasics

oIC microcontroller interfacing capabilities, )
software development, and applications
Useful 1ables and data

Basic electronics * Digital electronics
BASIC reference » C reference

16-bit numbers

Useful circuits and routines 1o get
your applications up & runming

« Softcover

« 1163 pages

2

]

BEDUCER MODULES -
24 OR 13.8VDC

1.1 AMP CONTINUOUS

With the aid of this module it is feasible to operate 12V
devices on 24V truck and marne batteries

input voltage; 24 - 30 VDC
Output voltage: 12VDC approx
Maxmum load: 1.1A

Dimensions 60 x 55 x 20 mm

sece PAGE 239 FOR
FULL RANGE OF
pCc - DE CONVERTERS

-\.._—r-!‘

———————— - il

2 T

| C Qiy 1+ Qty 54 '
AA-0265 $22.95 $2035
3 AMP 24V TO 12V REDUCER

Many trucks and boats use 24V systems, These CONVerers will allow
ou 1o fun a reasonably sized 12V car-stereo-or other devices from a
24V supply. Heatsink (not included) should be used

for superior performance

o Short-circuit protection

o Thermal cutout

« [nput voltage: 24 10 26 VDC

« Qutput voltage: 12VDC

e Maximum load: 3A

« Dimensions 135 x 50 x 24 mm
« Heatsink 50 x 100 x 30 mm (rec size) use

Cat. HH-8572 or similar
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il Ain i 'ﬂ Paraboiic 'ﬂ?{rﬂ{;l’lﬂﬁﬁ HG PO Transosrver a5 P Based Yiater Tank Level Mete G
Slpers Eaf 30  AVR ISP Serial Programimer 95  Remole Display for ¥L-5460 53
(ﬂmmw ‘c — G Q‘Y 54 Qty“, Clifford the Cncret 90  AVR Adagtor for KC-5430 9¢  Liguid Level Sensor
S ) Y6 2620 $5 95 $7 9 $F ¢ Magnetic Cartridge Preamp 90 P Link for Automatic Cantrol CT LIGH TN
- ALITY GE - ﬂmﬁu ¢ bl Universal Speaker Proleciof 90 Expenementer USB Interface of Flickering Flame 24
FRAN S L! ERMAN MADE POWER $9.95 $8.75 ¥ 78 sutwsoaler Controlles 30 ' | Nean Tube Sound Display 54
W - St r"V1 ' 55 ' C] N EDM F][:]N [- r\ - _I- L A% Soq nng Yoice i.J;_-r‘;‘,rlj: f i) Fxpermera Cubes - Rul af Nature £3 Eme :,-‘-_’ ,.‘._ 1 VD pie'--} Controller )4
These precsion enginested WAk GEAR SET AND 1548 Antenna Amplifier 90  Experimental Cubes - Life in Nature 63 12V (ight Operated Hstsy gX
o small power transmissh components are a delght to play with. They offer BPUR GEAR F[}’]{Jlk";ia'[!,m_""' Experimental Cubes - Mysteries 26 RSt 63  LuxeoR DBl ety -
. tasion problems. We make no apologies | oy SET Bxperimental Cbes<ismetn t'F 3 B o or & % |
¥ u“_ , die f‘”m‘n h.u' I‘h’? A I’h‘gﬂlf"pﬂ[ G I G ‘M m MM ml m mlﬂﬁ m pl’nlﬂn : '{‘]I;ﬁ*]rf‘ [”ﬂﬂ'rij‘ *{-!1' 'h",f F!Jl*t |F'j-l'r7l"f.: CArs B/ 4 rpenmer 13 { yes ;Irr-‘_ '_ stastrophes :}j ;‘F'J '._.f'jr;-f__r:.qffj' nf i :Lr;.'-"_ F‘_ i P ._-'*' trye 0 Magnethsm .’; [
ﬁﬂI-JD EHAFT - ' Lt rad\a ety Spm p QE'qr and two differem sizes of Digital Fuel Mizture Display ¥t ¥, APERINIEN A Laser Light Show 95 Gt Projects for ¥ads - ';igﬁﬁ Colours and Ophc £l
“KMI QUPLERS (FEMALE] fear se1 contains three different Spur gear Headlight Remindes 42 WMini Flashing UFO 63 DMX Controller JSB Intertace 351 Kt Projects for Kids - inventons ¥ Migsac &1
m o sobid brass stack - Yhmm Inng 1 2mm d gears Courtesy Light Extender 87  Frult Powersd Watch Expenment 63 DMX Relay Control it 361 EE}W
Q.m"::; common weis. Type Il will reduce from 6 ﬁn:fl ameter. Type | will connect 2 Variable Bopst for Tusbocharger 82 Electromagnetic Playground 64 DM Control Dimmer Ki 361
with grub screws 1.0 digmeter 10 4.0 dismeter Fuel Cut Defeater 87 Electrical Fan Expeniment 64 ' Transistor Testes 5
Cat 02000 Type | G- 2637 YIT - SPEED CTRL 10ADC 06/97 33 Flectrical Alarm 4 LED Battery Voltage Incicator 37 SOMHz Frequency Metes Ml 95
4t YG- 2601 Type i Y2600 YG-36 ' 10 12VDC Motor Speed Controller 83 Electrical Crane 64 Bauey Zapper Ml 97" Pen Syle PIC Logic Probe 33
6-2502 Speedo Corrector Mkl 33  Water Spring c4 Powenool Battery Charger Controller 97 Serial Proramimer it for DSPICS0F o9
Programmable High Energy Ignition 83 Magnetic Calendar 64 Fast Ni-MH Batlery thﬁfgﬂ 98 DMM ki 35
lanition Coll Driver 83 Motorcycle Construction Kit 64 Deluxe 10A Motor Speed Controlier 37
nock Sensor g3 301 Piece Construction Kit g4 104 Mains Motor Speed Controlier 97" Progrmamabie Sm arcard 113
117 .74Y Motor Speed Controlier 83 LED Digital Clock Kit (Time Capsule) 64 Low Voitage Battery Warning 9] IAHemoie Exender 51
EXPLANATION OF KIT ICONS
o 22K $11.3 SIMPLE - These kits are straightforward to assemble, genrally DUVEIf 072 | BUILD TIME - We understand that your tim is valuable. We have
RIG - Y6602 % 2 _“0-35 > \\S spasion and will réquire some hasic electronics knowledge and soldering SKIHIS therefore decided 10 provice yOU W th an estimated build fime for all
HMT ANGLE SHAFT C K5 %035 Ny14 Qty 5+ Oty 10+ Mast are battery or AC adaptof nowered. They may nol have encloSures qur kits. Each kit includes 3 Std pwatch logo that clearly INQICAES
s " ¢ Ny y " " Y .  p—— . i~ Levesss Husead B ! |
31095  $9.75 $6,75 n (1.8 Doxes ) Of front paneis construction time. We knaw inal you w | fing s uSaill

L OUPLERS (MALE
SRl ot g 5oyt b s ey
patentiometar mount) which s 10mm lang, Two mourr, tveaded i
providad. ANl metal pars are ickel patod. MOUNtiNg fMuts and & lock wather are

YG.2610  OU probably b

240V POWERED - All mains kils Nave TS 1000 We do this because

o 4 - i e e . sl O TE g e A 1 i re
we feel it is necessary (hat omy axperienced kit CONSINUCIONS snoutd

|.s "
895  §795 969 DETAILED - Similar to the above bul hasically bigger. They are either “shor

forms” of larger projects or are fully operational projects with enciosures front
panels, elc A (realef knowledge of electronics IS required 10 ynderstand their
y competent colleague check your wofK petore applying DOWST

AUTOMOTIVE KIT - Kit 15 specifically desianed 1or automotive

(which could mean molorcycie, Caravan Ut boat as well)

F—

stiempt mains powered projects. LIS generally a good 1dea 10 have 3

aperation and “troubleshool” Il necessar
COMPLEX - All big projects wiich Dy their nature are complex, require several
sittings lo complele and may require Soime mechanical assembly. A good
vnowledge of electronics and manual dexterity is necessary 10 nsure SLCCESS
BATTERY INCLUDED - Batleries aie included with the kil

KWIK KIT - A new low cos! fast assembly range of kits Kwik KilS are @

SR fully imported range of kits that can be assambled in just one SIING
Kﬂ-‘“ Klt- somelimes only minutes! All printed circuil boards are screenad with d
"

component overiay The instructions assuime component knowledge & 1 . |
the ability 1o follow simple schematic dlagrams if you can't fmdk the kit you're looking for,
try the Jaycar Kit Back-catalogue.

GUARANTEE ON KITS To keep up with the constant flow of

Most kits are succassfully constructed with few problems. However, We recommend new Kits ?”d maintain 4 contempaorary
that if a kit bullder does not have enough knowledge to diagnose faults, that the in-store line-up of projects, older and
project should not be started unless assistance can be obtained. Unfortunately, one slow moving kits are returned to our
small faulty solder joint or winng mistake can prevent a project from operating, which central warehouse.

would take hours to locate and at normal service rates the service charge could well
be more than the total cost of the kit If you believe that you may have difficuity in

SMD COMPONENT - Kit involyes soigenng & SMD (Surface Mount
Nevice). Suitable soidering iron for SMD soidenng and propet
handling techniques are required

YG-2612

Back-catalogue kits are not available

bullding a kit (which is simply a complete set of separate parts made up 10 list in Jaycar stores. You can only access

provided by the major electronics magazines) and you cannot get assistance from a them on our website, You can order

friend, we suggest you return the kit to us in its original condition for a refund under online at www.jaycar.com.au or by

our satislaction guarantee. Unfortunately, kits cannot be replaced under our calling our Techstore on

satislaction guarantee once construction has hef.-n commenced. However, should you 1800 022 888 or use the

find any faulty pans (only), we will gladly replace them under warranty order form on page 133 -
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CAPACITOR DISCHARGE

VARIABLE BOOST KIT Jenon
INITION KIT FOR

BDBHARGERE
FoR TUR 1 2-24V HIGH CURRENT

Sl ' azine Februar 2007
Ijelm Silicon C_hlp Mdag Z b yw“h AR,
Give yout turbocharged car mare glaayup OR SPEED il e
this variable boos! controller. It's a very CONTRE e T
Refer Stlicon | nip | Magazine May 7008 g!
2008 Many small pEIru] engines fitted 10 3 p—
modern mator bikes Uuse d capacitor
and enhance -sliability. The only

Magazine Mar |
Want to control a really big DC motor? This .
design will control 12 or 24VDC motors at up to %
A0A continuous The speed reguiation 5
malintained under load, so the motor speed |s
maintained even under heavy load. It also features B8 '
ft-start, fast switch-oti, a 4 diait LED - TEe
ay to show settings, an averload

simple circutt with only a few components

1o modify the factory boost levels. It
works by intercepting the boost signal
from the cars engine management
computer and modifying the duty .
cle of the solenold signal. Kit supplied in

C

'}mn form with PCB and overlay, and components. e |
automatic 50
1.segment disp!

discharge ignitian (CDI) to improve performance
module fails, @ replacement can be very

downside of this is that if the CDlignition | .
expensive. This kit will replace most 1, 2, 3 or 4 cylinder failed factory -
units and is designed for engines with separate generator & -

trigger coils and which generate a positive high voltage 10
charge the capacitor before firing. Most CDI ignitions
operate this way, but there are variations
Luckily, this CDI module uses cheap and

« 12VDL
EELI:-:—_-_::_._«-E&' Cat. Qty 1+ Qty 54 warning buzzer & a low battery alarm, All control tasks are _
KC-5438 $19.95 $17.70 monitored lmr ~ microcantroller, so the functionality IS eXIENSIVE il ab ! h
. : « Double sided plated through hole PCBS, progr: mmed and cc nits readily available parts ai s worth a iry
HB-6065 $2,65 ea . 12VDC or 24VD! programmed micro anc compones hefare shelling out lots of hard-earned cash
p Ca 0 for 2 genuine replacement module
| ty 1+ Qty 5+ '
HEADLIGHT REMINDER ECOMMENDED BOX - UB Tf&tid[}t} 189 - — . E:}ﬁf:‘; C:St:ir rqﬂl:ﬂ[:t?i:;::l quired
1 - "OMMENDEL { K013 83 45 ea « Some mounting ha ware requiret
FOR CARS T el
. - - .
10A 12VDG A ' St ay1+ Qs+
KC-5466 §2195 $1370

« No more flat car batteries
MOTOR SPEED AR Likikxi
ola b

Refer Silicon Chip Magazine August 2001

Nothing Is more frustrating than ?ﬂlting Into CONTROLLER
your car early in the morming, only 10 discover o ; | _ . N3
Refer silicon | t]iis Madaazine June 19%3/ PRDGRAMMABLE
s this kit for controlling 12V DC motors in cars such as fuel Injection HIGH ENERGY w1 TN
IGNITION SYSTEM cHTe

lers and water

that you had lett your headlights on the night
before, running your car's hattery flat. Features
include a modulated alarm, ignition and lights
monitaring, optional doot switch detection,
time-out alarm & a short delay before the alarm
sounds. Build and Install this nassle-saving kit &
enLny a feature in your car that many fuxury
vehicle owners have long taken for granted.

Silicon Chip Magazing March. April 2007
«t advanced and versatile ignition System yet and can be used
ke engines. The system Lail be used simply to intercept and
or turned into a stand alone ignition system with
 and anti-knock sensing. The unit will trigger

2|l effect sensors, optical sensors, of the 5
\oad and RPM and

pumps, water/air Intercoo
'mlmtiun on I]i‘t[HH'ﬂﬂl'Hl_" cars, You can
aleo use it for headlight dimming and tol
running 12V DC mOtors in 24V
vehicles, The circuit incorporates
4 soft start feature, which is used
to reduce inrush currents,
particularly if the kit is to control
19V Incandescent lamps. As

« PCR case with screen printed lid and components.
presented, the kit will control loads up
to 10 amps, although the addition of an / : REd 4
3 » Timing retard & advance Vel a wide range

+ 12VDC
extra MOSFET transistor will double that i
« Syitable for single coll systems

m_.‘ﬁ:_.ﬂﬁﬂﬁ_i” Qiy1+  Qty s+ = Jb
5317 - capacity to an amazing 20 amps
« Dwell adjustment

Reler
This is Silicon Chip's mo
on both two & four Stro
modify the factory 1gnition timing
remapped timing, electronic coll contro
from a range of Sources including points, H
volt signal from the car’s £CU. Timing can be mapped against engine

adjusted in step as small as 0.5

_ | KG5317  $2795  $24.95
~ _ « PCB and components 10 build the 10A version « Single or dual mapping ranges
B“‘aRUT DEFEATER COURTESY INTERIOR « Extra MOSFET available separately, ZT-2450 * 12VDC « fwo —:je-huume settings
Mm?“p Magazine . LIGHT DELAY MK |1 . ﬂ! A Cat. Qty 1+ Qty 5+ d ' E::ﬁ:ﬁ‘ T:;:q ?iﬂnﬂgﬁqftc:‘:ﬁﬁmke engines
mm sty turbo fitted cars have a limit to which * Interior light delay like those expensive models KC-5225  $24.95 Wi and 1 to 6 cylinder two stroke engines
. fevel can teach before a tuel cut is 59197 Silicon Chip Magazine June 2004. : OPTIONAL MOSFET TO SUI Z1-2450 $9.95 ea « Optional knock sensing available
| ELHE modern cars feature a time delay on the interior RECOMMENDED BOX - UB3 HB-6013  $3.95ea » PCB, programmed micro, components
ight. 1t still allows you time to buckle up and & die cast box with screen printed lid
» 12VDC
2 -‘

ﬂmumm This cheap and
_ ﬁ__miesmtndimhmmurnm
ut and nwmﬁ:m 1 15-17psi
- mievegts the MAP sensor s [mm

*ﬁ:‘i&pma to avoid the ECU
cuthng the fuel o the engine. No adjustment

et organised before the light dims and
inally goes out. This kit provides that
feature for cars which don't already
provide it. It has a soft fade out after a set
time has elapsed, and features much simpler

ST IRAN

SPEEDO
CORRECTOR Mkl
Refer Silicon Chip Magazine December 2006

When TUU modify your gearbox, diff ratio or change t0 @ large

IGNITION COIL DRIVER

rRefer Silicon Chip Magazine
March, April 2007 '
able

5442 Programmable High Energy
+ will automatically retard the

required, and with only four wires universal wir |
Mookt be easiet Note: 1o connect, installing this al winng than previous models we have h
Do et avd care should be ta * PCB and com ave had.
© pemanently fevels and fuel mixaure dor't reach an :::a:: mw\““ * Suitable for (il:::}i':ifg Tri;u*it'chin circumierence tre. it may result in an inaccurate
a PCB and omponeats. 5 Em | * Car & truck with negativ hEI gWund b speedometer. This project afters the speedometer Add this ignition coll dnver 1o the KC-5442 Programim
- % | e chassis. = 12VDC or 24VDC signal up or down from 0% to 99% of the Iqmttuﬁ Sgsmm el you have a complete slanc{ﬂa!une anition
B - Gt Qw1+ Qty origtnal signal, With \nts |mp:_uved system that will trigger from a range of sources including points,
e — - }ij-' --— Qs+ r_notle'., the input STlmp ?f‘eu.;ﬂn dit Hall effect sensors, optical sensors, of the 5 volt signal from the
RECOMMENDED BOX - UBS H *Eﬂ — A 1710 L?h t}e autumnuc&g Sed'-"ﬂlm im ii.ow cars ECU. The kit can be mounted close to the coil to minimise g ‘
i HB:6015  $2.95 ea ajs0 jeatlfes ol - Ingicatorin . energy loss and the ignition system can be fitted inside the car
when the input signal is being received. > e st and 55

DIGITAL Fu « PCB, programmed micro and components Aischisetiotis dlinionaine mpl :

MIXTURE Dis IR0k i sl L

* Monito .lS_PLAY b T —— Cat. Qty 1+ Qs+ KC-5443  $4635

T (8 Wiptug el L (C5435  $5495 9494
E .
Refer Silicon Chip } KNOCK SENSOR
Ip Magazi
P v Jazine Sept / Oct 2000 rRefer Silicon Chip Magazine P
May 2007 r

Add this option to your KC

T.
fis brilliant dashboard mounting unit monitors
Ignition system and the un

and displays your car'
| i's air-fuel r —
ona3 atio in real
digit Jisplay and at the same time u::Tlfe DIGITAL
SPEEDOMETER ignition tming if knacking IS detected. Ideal for high
performance Gars running high octane fuel. Requires -
from most wreckers.

knock sensor that is cheaply available
« PCB and components.

SPEED ALERT
Refer Silicon Chip Magazine

November/December 1999
ter / speed alert that fits

ra
m‘g“ mmable 10-LED bargraph, Indicates ratios

een 11.8-20.6 for
101 petrol and 12.7 -
propane/LPG. Some features; fully Iean?angl}ﬁsllin r

fich indication, fast 220ms update time for
KC-

bargraph, 440m
; : S upgrade ti gl Wl mane
GR' display for setting up ;RE for 3 digit display, MEL Mixrung " A combined speedome
gﬂ‘m for bargraph and auml;st_mfnl,’dm or bar — | HARLAY neatly into a small jifty box (83 x 54 x 31mm) tor
anving. All this inafﬂmmct splay dimming for night e mounting on your dashboard. This microprocessor
aded petro! engines will 50? o mea‘”“"‘éj only 83 x 54 x 31 based kit features a 3-digit LED display, 0-255km/h
mﬂ'i!l;‘:d that this kit be x?sggif:,"l“" GO sensor, 50 it (s i ranae with visual and audible alert & actual speed KIT CONSTRUCTORS MANUAL
n * HE -r:rr"f'*; g - ae) _ * PChs, M‘ht?;f:{:h s Uning readout A must for amateur CoNStIUctors. Contains much useful
- componects, o R vinted front pa feut & scroe — . _ = information for the more experienced. Huge amounts of
- *ANND ST : . ! panel, 0 PCBs, black jifty box with laser cut & screed s O
.. .!——r'-"ii"ky.' | : ' ment displays, rﬁm:“‘d PIC micro, printed tmn{ p:nel. red acrylic display panel, pre l:\immatmn on construction and identification of parts.
— hook-up wire and co, Ic display wound speed sensar bobbin, hookup wire, programmed 8 pages.
mponents microprocessor, magnets & all electronic components Simple -
aluminum bracket required for speed sensor MoUnNtung '
re-wound bobbin

do not supply P

« Beware of Inferior Kits which
« 12VDC

- JAYLCAR ELECTRONIC

. SEE PAGE -

T DAY DELIVERY

How ABOUT NEX

o — .

WANT (T FAST?

YI*AD

"-i-' o e aaide TR Y '
LEOM . AU Lswew priceaA®



,_':..\'J_JTDT”""‘ DT]VE

eTER DISPLAY

DIGITAL TACHOM

gaker Silicon Chip

nl 2000.
chametet 15 housed
hox (B3 x 3

Magazine Ap
Thes P4C based
meatly in a small [y
which mounts nicely on Y
amazing featu
ing up to

chowing Up
increments

4 x 31mm),
our dashboard. 1%
4 digit LED dispiay

m
;Fv pptional
independent

tions for 1 -
indet 2-stroke

fegture and

res incluge
q.300rpm in 100
10 LED bargrap
dot or bar mode (Showing 8
hra { galthration 0p
inder 4-ctroke of 1 - 6 oyl
n-display flickenn _
ight time display imming

engmes, 3
aytomabic n

ith laser cut & screen
programmed micre,
bargraphs red acrylic
dispiay panel, hook-up wire and
companents

» 12VDC

« PCBs, black s W
front panel,
mt displays,

VOLTAGE MONITOR

Refer Silicon Chip
Magazine May 2006
This versatile kit will allow you to monitor the
battery voitage , the airflow meter or oxygen sensof
in your car. The kit features 10 LEDs that
illuminate in respanse to the measured
voltage, preset 2-16V. 0.-5V or -1V
nges, complete with a fast response
time, high input impedance and aute
dimming tor mght time driving

» PCB and components

« 12VDC

KC5a24
HB-6015

CAar BATTERY MONITOR

Refer Electronics Australia May 1987
& electronic voltmeter lets you
your car's battery 50 you can act

RECOMMENDED BOX - U85

This sim

the m:m:iJI

before getting stranded

* 10 mnﬁ!ar LEDs tail
YOou your battery's condition,

* PCB and mnq)?mﬁ

« 12VDC

B e
HB-5015
REGULATOR FOR

CHARGERS
Austrahia July, 1997
ﬁﬂ‘*ﬂlﬂfbﬂﬂ!nr

$17.95

$15.95

ADD-ON
12V BaTTeERY
Reter Electronics
low prica. When L

15 0n the market tod

imtations - usual
ésm?::ct car ba
switches would be al
level of

are readily available
e fnr:fil‘med in thewr

: avetom
¢ battery when it's S
that doesn't

thave substantial
o
m'filﬂ ' iﬂmt

right, but

HER CAR ALARM MKI = 12 Vo

- v 19494 B
petef Elemilg:eueni capability for @ mintmut : @ \
g hig ot MK 11 is more effective than Its _

Featur ech .

outlay o Smmlﬂr prPdE‘LE&Snr from 1986. Using an

extremely Mim <iren, this alarm will scare the ’mnh off any would e thie
gar-plercing ,”,'ﬂ alarms, this unique design calls for the siren to be maynt il Uy
conventiond ;* (' making it impossible for a thief to persist in stealing the "t
”Eh.lde' thp -sc.:;n[pnls_ This project 15 pasy 1o construct and features
"Err"ﬂfj;ﬂ:iw[h a soft warning tone, exit delay and high |
:Enl:erfsity deterrent LED.

« PCB, siren, components
and 2 adhesive Waminy stickers

e 12VDC

o Cat. Qty 1+ Qty 54
! KA-1813  $29.95 $26,90

RECOMMENDED BOX - UB3 HB6013  $3.95 ea

LILTRASONIC
PrOXIMITY DETECTOR | Kwik “”-ﬁf

Attention motorists!

Commercial products that carry out a similar task are, In some |
cases, worth over $100. Choose the minimum distance you wish e

ta mainitain between your vehicle and objects nearby Useful ata ™

distance of 10 to 80cm, the kit can also be used to sense animals |
straying into a particular area or even specific object T
security protection such as TVs and VCRs. An LED e :
illuminates once an object strays into the detectors (Elé'-ﬂ

Sensor range.
« Kit includes Kwik Kit PCB, one pair of ultrasonic
sensors plus electronic components. This kit Is
designed 1o be used in a garage,

not under the bumper bar

« Sensors not waterproof -

» Suitable waterproof transducers/sensors Cat AU-5550, ' Ti'*"

a e - Cat Oty1+  Qty5+
KG-9158  $29.95 $26.90

RECOMMENDED BOX - UBS HB-6015  $2.95¢ea

RADAR SPEED GUN MKZ2 -
NEwW REVISED MODEL!

Refer Silicon Chip b b8 o
hhﬂa%azine Nov-Dec 2006 - g,
e have improved and refined this kit since it was published an_d it is now even mof
ﬂjgff?hdifﬁ“fﬂ}e- It you're into any kind of racmgplike cars, bikes boats or even L
valice e : i[F- or you. This Doppler radar gun Is similar to the units used by the
b a iraction of the cost. It reads speed in km/h or mph up to 250 km/h o
ph. The resolution and accuracy we have obtained from this well priced kit is fabl

and it includes a hold switch so | :
are mounted in the supplied Jiﬁy??;i:an freeze the reading, The electronics & dispé)

and the radar gun assembly is can S - p_|
made simply with two cnﬁge lins fi?teed |
end to end, The circuit needs 12 VDC
at only 150mA so you can
use a small SLA or
rechargeable battery
pack. Kit includes PCB
with overlay, machined
case and alrspecdied
components

* Some SMD
components
with red

perspex panel.

i
- L
"

AUTOMDOT
Without a doubt this book and the kits de
An absolute gold mine for DIY Car Enthusi:

Grab yourself a copy o
Chip Publications team [he 160
following 2 pages in full detail. |
circuit diagrams, testing, fitting and setup instructions, and even a ‘How It
Even though each project will be supplied with a set of black & white instruction:
definitely a must-have to help ensure construction SuUccess and keep an overall perspective of per

Other Electronic Systems
DIY Electronic Moditication

DIGITAL PULSE ADJUSTER
lake control over any pulsed
solenoids in your car i
Suggested uses: -

> [:{L‘JHF' 3 custom boost curve

Refer: Performance Electronics for Cars
This unit is another huge step up in DIY automotive performance upgr

expensive boost controller, or aiter automatic ir

shifts. Alternatively, it can be _
fuel injectors are commonly tapped into the throttle |
high load, high boost conditions. You can now add the injector with +/- 127 step

* Requires the Hand-held Digital Controller
(25 pin extension cable with all pins connected)

_ ¥eucogw PricEBAR o
GENDTES BLEARAMGI;::,

—

HIGH PERFORMANCE - JUS

PERFORMANCE ELECTRONICS FOR LARS
BOoOK BY SILICON CHIP FUBLICATIONS

f the Performance Electronics for Cars project book, written by the Silicon
nage book describes the 16 projects shown on this and the
‘ach project includes full construction details, coloured overlays,
Works' explanation

., the book 15

Chapters include
« Understanding Engine Management  * Advanced Engine Management
* Modifying Car Electronic Systems

Building Electronic Project Kits
Full construction details

Using a Multimete
Coloured overays & circuit diagrams
Over 23 chapters of projects and » 'How it Works' explanation

technical information 160 page - full colour

BT IR

Give better shift firmness in late
model transmissions

Modify action of the idle speed
control valve to alter idle speed
Control an extra fuel injector, water
injector or toluene injector

Modify steering control for better
welght on speed-controlled systems

lelel

you to control and tune the operation of any solenoid that is run by the engine ctatic and real-time mapping. It can bhe used
lﬂaﬂﬂgemﬂﬂt sttﬁ'ln Thlr] medans Ihat you could control turbo boost without an an <5V and 0-12V _.li}n:!l'-:.f ey 1118 rr”r,{h}“!”r_
with all voltage output airflow meters and MAP

ansmission line pressures for Detter
used to drive and control an extra fuel injector Additional

“The Digital Pulse Adjuster literally redefines the way in which car
modifications can now be made.” - Julian Edgar, Siiicon Chip Magazine

2 - Gt Qtyl+  QtyS+ A

KC-5384  $79.95 $71.95

HAND CONTROLLER FOR DIGITAL ADJUSTERS
» Used to program the Digital Pulse Adjuster, Digital Fuel Adjuster and
Independent Electronic Boost Controller circuns .
Reter: Performance Electronics for Cars - Silicon Chip T‘.‘L_H}c:ﬁ!“t' PublICations
This hand controller is used for the mapping/programming of both Digital Adjuster kits. It
features a two line LCD, and easy to use pushbuttons, It can be used to pragram the
adjusters then removed, of left permanently connected to display the adjuster’s operation
It is designed as an interface and display, and is not required for general adjuster
functions after they have been programmed. If you have built and installed multple
adjuster kits, you will only need one controller to program, uniess you want permanent

displays for each adjuster function :
« PCB silk screened and machined case, LCD, and all electronic components

* Must have all D25 pins connected

N L I —— ém._- 2 'ml.* mw . IH_I'
A e KC.5386  $67.95  $60.95

025 MALE TO D25 MALE CABLE - 1 BM WC-7502 $13.95

FE PAGE

T BuiLD & INSTALL

<cribed in it have been very popular since their Introduction
sts who want to tweak the performance of their venicle.
kits allow you to revamp fuel systems after injector upgrade, ( ontrol turbo hoost curves, or
simply monitor exhaust gas temperatures. Although some o

nlmlmmu, hoth hardware and ‘_]n[’lwfn'u yOou can huild the kits wWith [[r|‘l||'-.i“a|',){ little electronics
vnowledge. You need to be able to solder and identify components but even if your skills in this
area are a bit rusty, this book has a whole chapter set aside for you to have a refreshet

f the projects use sophisticated

formance options

SOME OF THE PRODUCTS AR

NOT COMMERCIALLY AVAILAE

Testing, fitting and setup instructions

Qiy i+ oA

A Cat,
BS-5080 $27.50 TYEw

DIGITAL FUEL ADJUSTER

| al} ll"'J.’-.f Netel

« Lhange closed i-;l_;;r running cnaraciern
« Overcome Boost culs
Parformanci |
This unit Is a huge revolution in DIY aut
HL.gIVES YOU e POWRESO completely wne the ait/fuel ratio
throughout the entire oad range, at 128

load points, providing incredible
mapping resolution and brillian

. _ drivability. It uses the Handheld Digital
Silicon Chip Magazine Publications. Controller - KC-5386, so there 18 no
ades, It allows need for a laptop, and It Supports hoth

sonsors. It can also be set to work with 0-1V signals,

body to stop crtical lean out under sensor signals. This unit has been extensively teste
Subaru Impreza WRX & 511, Nissan 2005X, BMW 7351, Lexus

It 15 absolutely no exaggeration to
Fuel Adjuster is going 10 cauie 2 revoiution 1 budget engine
management modification.” Julian

C e oyre o awss

’ JAYCAR ELECTRONICS

WANT IT FAST? HOw ABOUT NEXT DAY DELIVERY - SE!

e N s Wl

——— e e B i . ———

OUTSIDE CAR FACTORIES

Lafs W HEQN ¢ !|[,| il :,',:'-.IIIr ‘-_’[_n.-’ JLILIT IS

omotive performance

allowing modification of EGO
d on a wide range of cars including
L5400 & Nssan Maxima

mapping at 128 different duty cycle mes This allows superior fuel control, previously « PCB. machined case with processed panels,

achieved only with an expensive fuel management system programmed micro and electronic Components

« PCB, machined case with processed panels, 2 programmed micros and components it requires the Handheld Digital Controller KC-5386 and connecting cable WC-7502
- KC-5386 and connecting cable WC-7502 (25 pin RS 232 extension cable with all pins connected)

b that the rolEase ol the i_l*f_l,'t:'

Edaar, Sihcon Chip Matazine
KC.5385 38495  $76.50

o b7 ALLFD

HAND CONTROLLER
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POWER SUPPLY
Mill AMPUFRIER (KC-5470)
s=ier Silicon Chip Magazine September 2008
The amp module (KC-5470) is uSing an
i rail only. This power supply ot 5
speciically designed 1o provide 3 balancad
=1 SSVDC supply to power this fantastic amp it 1t has two
mmmmmmismmums
mﬁswmmmw\gdm@mmmam
when power is switched ol it alsa provides another +/-
15V suspply rail for optional pawening of 2
oreampiifier. Finally there is 2 +20V rail to power

3 speaker protecior (KC-5450).
» Supplied in short form with PCB and components.
. memwmmmm+m
for the +/-55V rails and 15V4 15V windings
for the auwalanes.

50 WATT AMPLIFIER MODULE
SC-480 1 TO-2 1B VERSION

kefer Silicon Chip Magazine
January and Febmarz-gglz}loa
You may remember the ET1-480
2WG$W in December 1976
features, to create the new Kﬁﬂﬂmﬂmﬁﬂ
new features inciue s distarion (<0 5%
CHz - 20kH2), inbuit polyswitch cutout
s predecessot MW it SOWRMS
into 8 Ohms and TOWRMS into 4 Ohms

» Short form with PC8 and components.
: +/-40V ( KC-5347,$17.95)
Requires Heatsink, use HH-8555 (diecact type)

d

KiT FOR 135W ULTRALD

FER MODULE

50 WATT AMPU! 0 g
refer Silicon chip. B 4 \
?\“Erf.h | 32 = gk L)

\\

Magazing Maltt - snale chip

e watt gnit uses 3 SING'E T -
= ,i\r:: ~rovides 50 watls RMS into 8 O "1:
m?ur‘ - 1@\: dictortion and pxtreme QUIETNESS
e y 4 x S8mm

n

« P(B szt O]

Shications: :
E}Zﬁj;n?r SOWRMS continuous into 882
Powel supply: +/- 37.5VOL pn
Signal/Nosse =00 “114dB (A-weighte

-7 10648 (20-20kHZ)
Distortion: U 002% at -!m': 1kHz
(F power output 60W @ 1kHz

Powe! Requirements:
. :351’3( rails @ BOVA per module

o MT-2118 25 % 75V 160VA toroid x 1

« 7R-1314 Bridge rectifier x |
» RE-R241 2 200/50V electro G3ps X :

I_l.liﬁ—_-:-:l=_"_:':_ Tﬂ . __W_1+ thS"l"
T KC5150  $29.95  $26.90

HH-8590 $19.95ea

HEATSINK TO SUIT

1 WATT AUDIO
AMPLIFIER MODULE

This tiny PCB measunng only
78 x 28mm incorporates all the

electronics fora 1 Watl amplifier. L
4 to 12VDC operating voltage, 50mV input sensitivity,
8 ohm output and 20 to 25000Hz output frequency.
Optional connection for a 10k ohm - 100k ohm g8
logarithmic potentiometer (not included) for

adjustable volume control.

» P(B and components.
» VDC (use MP-3146)

DSty . Qy o+
KG-9032 $9.95 $8.75
9VDC PLUGPACK TO SUIT MP-3146 $17.95 ea

“THE CHAMP 0.5 WATT
AUDIO AMPLIFIER

Refer Silicon Chip Magazine February1994
This tiny module uses the LM386 audio IC, and
will deliver 0.5W into 8 ohms from a 9 volt
supply making it ideal for all those basic
audio projects, It features variable gain, will
happily run from 4-12VDC and is smaller
than a 9 volt battery, allowing it to fit
into the tightest of spaces.

* PCB and components
* 4.12VDC

-

L Cat

1+ Qty5+

?ﬁi{set[i Silicrnn Chip Magazine July 1994
"Chamng"pafna;?tiﬁeﬂs& sgiﬂ.gizﬁt:flll designed to be used with the
, | 3152, Un
i?‘rltanlo?fpsfgﬁiueqt amplitude theefég:;;'?ue :

UCE IS maximum
. . Wum power
- uat. The * Pre-thamr” I5 the answer
<l “?;nn In excess of 40dB, which is &
You can :af; ?#eg ;;?nr ?ns;aapplicatiuns.
resistor and there is weﬁxt il

_ rovis

for an électret micmphung (u;.e'TM‘T.E&'i‘E,PCB

* PCB and com
. 6'1ZVDC_ ponents,

-

KCS152  §7.95  $6.95
RECOMMENDED BOX - UBS HB-6015  $2.95 ea
“PRE-CHAMP’

P ¥
VERSATILE . g
PREAMPLIFIER % ;"? f

sE MODE ADAFTOR

BRID

FOR STERED AMPLIFIERS

refer Silicon Chip Magazine july 2008 r\_-‘
This excellent kit will fet you run a stereo amplifier in f,,ﬁ'._”
-[lmigpd MD(‘!E‘ 0 &ﬁt’[ll‘-’ﬂ}' double the power :Wﬂliﬁhh" pﬁl‘;f,;”m 'I*'-!'PT"'

1o drive a single speaker. There are no modifications
aquired on the amplifier and the signal processing Is
done by the kit before the signals are fed to the stereo
amp. The kit is perfect for say, using a
ctereo amplifier as an occasional PA
smplifier for social functions or using an
old amplifier to drive a sub-woofer in a home
theatre system. It sounds like magic, but Is just
1 clever adaptation of basic electronic principles

« PCB and components
e 4/-15-60VDC

% Cat. oy 1+ QtyS+
KC-5469 $27.95 $24.95
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DISTRIBUTION AMPLIFIER
Refer Silicon Chip Magazine
November 2005

Enables you to drive up to two stereo
headphones from any line level (1volt
peak to peak) input The circuit features a

facility to drive headphones with
impedances from about 8-600 ohms

» PCB and components
« PCB size: 134 x 103mm
e +/- 15VDC (use KC-5418)

TR Cat oty1+  Quy 5+
KC-5417 $34.95 $31.45
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