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a CEE k
SR
current, |
0 DJ?V voltage, Y,

Characteristic of a Silicon Diode

Protection diodes for relays

—

Relay

+12V

‘_0 NO

o
NC

Relay Contacts

Protection
Diode

Input Transistor

av

Diodes

P Jj A K),
Diodes allow electricity to flow in only one
direction. The arrow of the circuit symbol shows
direction in which the current can flow.
Ordinary diodes can be split into two typ&gjnal

diodeswhich pass small currents of 200mA or less
andRectifier diodeshich can pass large currents|

In addition there areEDs (which have their own

page) andener diodegat the bottom of this page)|

Maximum Maximum
Diode Reverse
Current
Voltage
1N4001. 1A 50V
1N4002 1A 100V
1N4007 1A 1000V
1N5401, 3A 100V
1N5408 3A 1000V

Signal diodes (small current)

Signal diodes are used to process information
(electrical signals) in circuits, so they are only
required to pass small currents of up to 100mA.

General purpose signal diodes such as the 1N41,
are made from silicon and have a forward voltags
drop of 0.7V.

he
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http://etronics.free.fr/dossiers/init/iBit htm
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AC
input

Bridge rectifiers

P JjA- K),
There are several ways of connecting
diodes to make a rectifier to convert
AC to DC. The bridge rectifier is one of
them and it is available in special
packages containing the four diodes
required. Bridge rectifiers are rated by
their maximum current and maximum
reverse voltage. They have four leads
or terminals: the two DC outputs are
labelled + and -, the two AC inputs ar
labelledes.

D

+\/s
Resistor to
limit current

input
voltage +Vz
e 0
Diode s itage
oV o o0V
a k

Zener diodes <

cPJjA- K),
Zener diodes are used to maintain a fixed voltage.
They are designed to '‘breakdown' in a reliable and
non-destructive way so that they can be used
reverseto maintain a fixed voltage across their
terminals. The diagram shows how they are
connected, with a resistor in series to limit the
current.
Zener diodes can be distinguished from ordinary
diodes by their code and breakdown voltage whigh
are printed on them. Zener diode codes begin BZX...
or BZY... Their breakdown voltage is printed with |V
in place of a decimal point, so 4V7 means 4.7V for
example.
Zener diodes are rated by their breakdown voltage
and maximum power:
The minimum voltage available is 2.7V.
Power ratings of 400mW and 1.3W are common
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g : Light Emitting Diodes (LEDs) ©

C P Jj A K),

Colours of LEDs

- Mt

LEDs are available in red, orange, amber, yellow,
green, blue and white. Blue and white LEDs are much
more expensive than the other colours.

The colour of an LED is determined by the
semiconductor material, not by the colouring of the
'‘package’ (the plastic body). LEDs of all colours a
available in uncoloured packages which may be
diffused (milky) or clear (often described as ‘wate

£7 A8
clear"). The coloured packages are also available a
diffused (the standard type) or transparent.
Calculating an LED resistor value
1 az2 An LED must have a resistor connected in series tp
: k limit the current through the LED, otherwise it Wil

burn out almost instantly.

The resistor value, R is given by:

R=(VS-VL)/I

VS = supply voltage
VL = LED voltage (usually 2V, but 4V for blue anchite
+Vg LEDs)

E:nrr"‘:ct | = LED current (e.g. 20mA), this must bess than the

LEDs in maximum permitted
parallel!

31




%
i
4
ALY
L

% |
(=11
i b
—
—
=, Rl
=

—_—

p—)
TRNRN

Barograph 7-segment

b,
-&%I

gk

LED Displays |
P Jj A K),

Pin connections of LED displays

There are many types of LED display and a
supplier's catalogue should be consulted for the|pin

connections

J:
%%"‘ OF2

~ 0 =
i i e
g e 15 b
@ L 126 18.9x 7.67mm

Starburst Dot matrix
Laser Diode <

0 Product Spotlight ==
Confocal Diode Lasers

FluoView 500

Mewy 405 and 440 nm
Diode laser Systems

for Wiolet and Blue Excitation

CPJjA- K),

Base - | I ‘ Emitter

Collestor
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Transistor
P JjA- K),

T
Deso
Y 8H

|
Base - -~ Emitler
1

1

Collectaor
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(self Inductancek< !>&F U

Basics of Inductors.

Inductive reactance Xl = 2(pi)fL

Q=2(p)fiL/R

In practice, inductors have some resistance and sbstgbuted' capacitance. The capacitance
means that inductors have a self-resonant frequ@&watgw this their reactance is inductive. At
resonance the reactance is resistive. Above it ttitareee is capacitive. The following diagrams

illustrate the effect:

zelf-resanance

&7
Lo walue Parazitic
Capacitance
i N
c / E idesl
L R | incuctars i
o . A
Fure Low-value '
Inductarce S gfies T
Fezistance .
O sf+——————+
irnductive capactive
reactance reactance

Inductors can sometimes be referred to as chokiesnwsed in non value-critical applications as
filtering \ signal-blocking components) or as coils fjascisely valued components for tuned circuits
etc.). Coils tend to have low values of self-capacitaand high Q.

http://www.hills2.u-net.com/electron/induct.htm
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Inductors (coils)
. :"""" AN

4 WLELL
A J

Jegditir
]
1
|

L1
Red E Cores: 500Khz - 30Mhz (u=10)
Core oD ID H {in inches)
T12-2 0.125% 0.062 0.050 ' - =
N2 hazs D06z 000 Black W Cores: 30Mhz - 100Mhz {(u=6)
T20-2 0.200 0.083 0.070 Core oD 1D H (ininches)
T25-2 0.255 0.120 0.096
T30-2 0.307 0.151 0.128 T12-10 0.125 0.062 0.050
To2 DafE D03 DA T16-10 0.160 0.078 0.060
T e riee T20-10 0.200 0.088 0.070
T6E-2 0.690 0.370 0.190 T25-10 0.255 0.120 0.096
$gg-§ g;:g gggg gg?g T30-10 0.307 0.151 0.128
T106-2 l:l]ﬁl] U:?BU 0:43? T37-10 0.375 0.205 0.128
Ti30-2 1.300 0.950 0.437 T44-10 0.440 0.229 0.159
T157-2 1.570 0.950 0.570 Ta0-10 0.500 0.303 0.190
T184-2 1.840 1.250 0.710 _
T200-2 2.000 1.250 0.550 Te8-10 0.690 0.370 0.190
T225-2 2.250 1.485 0.550 T94-10 0.942 0.560 0.312
T225A-2 2.250 1.250 1.000
T300-2 3.058 1.925 0.500
T300A-2 3.048 1.925 1.000
T400-2 4.000 2.250 0.650
T400A-2 4.000 2.250 1.300
T520-2 5.200 3.080 D.800

Core oD D H (in inches) (A“lidﬂ“)
Ti2-6 0.125 0.062 0.050
Ti6-6 0.160 0.078 0.060 Core oD 1D H (in inches)
T20-6  0.200 0.088 0.070 FT-23 0.230 0.120 0.060
T25-6  0.255 0.120 0.096 FT-37 0.375 0.187 0.125
L L FT-50 0.500 0.281 0.188
T37-6 04375 0.205 0.128 FT-82 0.825 0.520 0.250
s el Be22te (s FT-87 0.870 0.540 0.250
506 0.5000.303 0.190 FT-87A4  0.870 0.540 0.500
123:2 g:ggg g:i;g g:;gg FT-114  1.142 0.750 0.295
o4t D949 Dced 0819 FT-114A 1.142 0.750 0.545
066 1060 D570 0497 FT-140  1.400 0.900 0.500

. . . FT-140A 1.400 0.900 0.590
T130-6 1.300 0.780 0.437 o R e
Ti57-6 1.570 0.930 0.570 FT-1504 1.500 0.750 0.500
e I L e FT-193  1.932 1.250 0.625
e FT-193A 1.932 1.250 0.750
T200A-6 2.000 1.250 1.000 FT-240 2.400 1.400 0.500
T224-6 2.250 1.405 0.550
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Epoxy Dipped Peaking Coils

2nd  1st
3{2 4 Example
1st dot = Blue
Z2nd dot = Gray
3rd dot = Gold
| [c] Tony van Roon st 2 3 4 5
Coil —
Examples:
Maz OC Color Code
L [pH] | Current ;
(mA) | 1st | 2nd | 3rd Silver {(MIL) Green
022 | — |Red|Red|Silr Brown Tolerance
0487 | — | ¥el | ¥io | Siler Gold {(multiplier)
1 330 Brn | BIK | Gid
2.2 320 Red | Red | Gid
10 300 Brn | BIK | Blk -
56 250 |G| Bl | BIK standard 3-band
150 | 130 |Bm|Gm | Bmn %ﬂﬁ[ﬁ%ﬁeﬁﬁ?
560 &0 Org | Wht | Brn ——
1000 50 Brn | BIK | Red _I:[-:'_

b_n;hal:l Tolarance
Zver  Sikeer = 10%
band  Goll = 5%

http://www.uoquelph.ca/~antoord

Kx-KB< I'>&F Qy/

|, 1

—a

Smm

L=N2*r?/(228r + 254l)
L =inductance in micro henries (uH), = number of turns,
I = average coil radius, and- coil length.( All dimensions are in millimetres)

Example : The above self is approximatly 130nH!
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The formula is often called@/heeler's Formula

dZ
= 2 —_— Ii’b—l-l
L=N [18d+4lill:u] =
l coIl Id

A L[18d + 400 - )
N_

- d

Where

L=inductance, in uH
d=coil diameter, in inches
b=coil length, in inches
N=number of turns
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O T =a;C'm a; P4 @=81J L g 61:; IF 29!
El' Jvi=if T. =Sl <U 0-U ! (4 2 K P;=P Ja;(N@'V!I= RP
O—4 \ Ferrite tuning =lug

In { Ferrite cail former
T Out . Cai
Irternal capacitar
Coil leads
Sh0PO
29! = #><? # [ 1<l e
=.'m K; Ua;
signal
generatar #1
= OUTPUT
signal
generatar #2
& Site Map
Dl Io o Passives |
[:& K Variable/Molded Coils & Contact TOKO

¥ Passives # Semiconductors @ Wireless Modules ¥ About TOKO
7mm TYPE 7KLS

Froquency Range: 2-150MHz

Inductance Range: 0.03-10pH

Operating Temperature Range:  -25°C-80°C

Temperature Coefficient: TC (F) 404600ppm/® (Reference only)

Optional Internal Capacitance Value: 5-1000pF

07.5Max bMox 3 £0.4 PIN

é L - T t
B e
2 BT

{Unit: mm}

-y
i

E

:
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Power Transformer Color Codes

Non-tapped primary leads: Black

Tapped primary leads: Common: Black
Tap: Black/Yellow striped
Finish: Black/Red striped

High-voltage plate winding: Red
Center tap: Red/Yellow striped

Rectifier filament winding: Yellow
Center tap: Yellow/Blue striped

Filament winding 1: Green
Center tap: Green/Yellow striped

Filament winding 2: Brown
Center tap: Brown/Yellow striped

Filament winding 3: Slate
Center tap: Slate/Yellow striped

— IF Transformer Color Codes

Without Secondary

Plate lead: Blue

B+ lead: Red

Grid (or diode) lead:  Green
Grid (or diode) return:  Black

With Secondary

Second diode plate lead: Green-and-Black striped
Center tap: Black

Slug Color Codes

Frequency Application  Slug color

455 kHz 1st IF Yellow
2nd IF White
3rd IF Black
Osctuning  Red
10.7 MHz  1stIF Green

2nd or 3rd IF Orange, Brown or Black
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Audio Transformer Color Codes

Plate lead of primary: B lue

B+ lead (plain or center-tapped): R ed

Plate (start) lead on center-tapped primaries: B rown (or Blue*)
Grid (finish) lead to secondary: G reen

Grid return (plain or center-tapped): B lack

Grid (start) lead on center-tapped secondaries: Y ellow (or Green*)

40




Here is a table of typical IF amplifier transformers an  d oscillator coils

455 Khz transformers

Mouser Nominal Turns Turns
Number Inductance [1 - 2] [2 - 3]

42IF101 60K :600  1stl.F. Yellow Type 1 22:1 680 uH 70 87
421F301 50K : 500 1st ILF Yellow Type 1 20:1 680 uH 77 66
42|F102 30K :500 2ndIF White Type 1 22:1 680 uH 98 57
42|F302 30K :500 2ndI.F White Type 1 22:1 680 uH 95 48
42|F103 20K: 6K 3rd ILF Black Type 1 6:1 680uH 103 50
42|F303 20K :5K 3rd ILF Black Type 1 7:1 680uH 102 41

Impedance Application Slug Colour Schematic Turns Ratio

796 Khz (nominal) transformers

Mouser Impedance Application Slug Colour Schematic Turns Ratio Nominal Tums Turns

Number Inductance [1 - 2] [2 - 3]
42|F300 AM Osc. Tuning Red Type 2 10:1 360 uH 92 3
42|F100 AM Osc. Tuning Red Type 2 13:1 360uH 104 3
42|F110 AM Osc. Tuning Red Type 2 35:1 360 uH 82 74

10.7 Mhz transformers

Mouser I . . Nominal Turns Turns
Number Impedance Application Slug Colour Schematic Turns Ratio Inductance [1 - 2] [2 - 3]

42IF122 15K :300 2nd/3rd IF Brown Type 1 14:1 4.5 uH 7 7
42|F129 15K : 100 2nd/3rd IF  Black Type 1 18:1 4.5 uH 5 9
42IF123 25K : 4K 1st IF Green Type 1 7:1 4.5 uH 12 6

Variable frequency [no integral capacitor]

Mouser Nominal Turns Turns
Number Inductance [1 - 2] [1 - 2]

42IF104 50K : 500 1stIF Yellow Type 2 22:1 680 uH 82 74
42IF106 20K :5K 3rd IF Black Type 2 6:1 680uH 103 50
42|F124 15K :300 2nd/3rd IF Orange Type 2 14:1 4.3 uH 7 7

Impedance Application Slug Colour Schematic Turns Ratio

41

Turns
[4-6]
7
7
7
7
27
21

Turns
[4 - 6]

Turns
[4 - 6]

Turns
[1-2]
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Slug Tuned Coils -

Ceramic \

http://www.surplussales.com/Inductors/Ind-SlugTd/BlugTu-1.html

Part Number Inductance Range Turns Slug "A" Price
(ICF) FORM-S7C Random - Random 5/8" 8.40
(IVF) 930048 0.16 - 0.25; H 3#18 Ferrite 5/8" 9.80
(IVF) 4407 15-32;H - Red 3/4" 10.50
(IVF) K101-4-1 152-320; H 175 Yellow 3/4" 11.20
(IVF) COIL-87V 295-530; H - Yellow 3/4" 11.20
(COL) 506-6192002 736 - 1140 ; H - Red 5/8" 12.60
(IVF) 14 - 21 mH 1100 Ferrite - 24.00
CRFT15020PT

Basics of Inductors.
Inductive reactance Xl = 2(pi)fL
Q=2(p)fL/R

In practice, inductors have some resistance and &hstiebuted' capacitance. The capacitance
means that inductors have a self-resonant frequ@&watgw this their reactance is inductive. At
resonance the reactance is resistive. Above it ttitareee is capacitive. The following diagrams
illustrate the effect:

zelt-rezonance
Lawvswalus Parasitic

Capacitance
]

I
C icdeal
L R inductance
ILWW—"'."'.-".‘".-—-—!
Pure Lo altre \‘—

Inductarsce & ones

Resistance [ PE— :
inductive capactie
reactance reactance

Inductors can sometimes be referred to as chokiesn(wsed in non value-critical applications as
filtering \ signal-blocking components) or as coils fascisely valued components for tuned circuits
etc.). Coils tend to have low values of self-capacksand high Q.
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Inductance of a straight wire.

L =0.0002b [ {2302 Logy, 32)-0 ]

Where

L=inductance, in uH
d = wire diameter, in mm
b=wire length, in mm

Inductance of a single-layer close-wound air-cored coi l.

Calculations to give the inductance of a single-layesesdyound air-cored coil are extremely
complex, but a good approximation is given by theofaing formula provided that these
assumptions are adhered to:

«  Wire diameter is less than 10% of the coil diameter
«  Wire is close wound in a single layer.
« The cail's length is 0.4 to 3 times the diameter.

The formula is often called/heeler's Formula

dz
P — —t
L=M [15-d+4n|:] pemem——_
oIl IA

Af L[18d + 400 )
N——

- d

Where

L=inductance, in uH
d=coil diameter, in inches
b=coil length, in inches
N=number of turns
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Powdered Iron Core Materials.

The following table lists various types of powderazhimaterial mixtures that are used for
inductors:

Powdered Iron Core Materials:

Material ur Comments

0 1 |Used up to 200MHz. Inductance varies with metbfoginding.

1 20 Made_ o_f Carbonyl C. Similar to mixture no. 3 butrisre stable, and has a higher volume
resistivity.

2 10| Made of Carbonyl E. High Q and good volume tiég over range of 1 to 3S0MHz.

3 35/ Made of Carbonyl HP. Very good stability and i@ over range of 50kHz to 500kHz.

6 8 Made of Carbonyl SF. Is similar to mixture nob@t has higher Q over range 20 to 50MHz.

10 6 Type W powdered iron. Good Q and high stabifibyn 40 to 100MHz.

12 3 'l/lo%dl\(/lal—?; a synthetic oxide material. Good Q but anbderate stability over the range 50 to

Made of Carbonyl GS6. Excellent stability and gapdver range 0.1 to 2MHz. Recommended

15 25 A
for AM BCB and VLF applications.
17 3 | Carbonyl material similar to mixture no. 12, hat greater temperature stability and lower Q.
26 75 Made of Hydrogen reduced iron. Has very high pebitiéga Used in EMI filters and DC
~chokes.
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Ferrite Core Materials.

The following table lists various types of ferrite makemixtures that are used for inductors:

Material | ur Comments

33 850 Manganese-Zinc. Used over 1kHz to 1MHz for loofséintenna rods. Low volume
resistivity.

43 850 Nickel-Zinc. Medium wave inductors and widebandhsfarmers to 50MHz. High
attenuation over 30 to 400MHz. High volume resistiv

61 125 Nickel-Zinc. High Q over 0.2 to 15MHz. Moderate f@anature stability. Used for wideband
transforemers to 200MHz.

63 40 | High Q over 15 to 25MHz. Low permeability drnigh volume resistivity.
Nickel-Zinc. High Q operation over 10 to 80MHz. R&rely high flux density and good

67 40 |temperature stability. Is similar to type 63, bashower volume resistivity. Used in
wideband transformers to 200MHz.

68 20 Nickel-Zinc. Excellent temperature stability angiQ over 80 to 180MHz. High volume
resistivity.

72 2000 High Q to 0.5MHz, but used in EMI filtersind®.5 to 50MHz. Low volume resistivity.
.Used in pulse and wideband transformers from 1kHEMHz, and in EMI filters from 0.5 to

JI75 5000 L
20MHz. Low volume resistivity and low core losses.

77 20000.001 to 1IMHz. Used in wideband transformers angegpa@onverters, and in EMI and noise
filters from 0.5 to 50MHz.
Is similar to type 77 above, but offers a highduwte resistivity, higher initial permeability,

F 3000 and higher flux saturation density. Used for poe@mverters and in EMI/noisefilters from

0.5 to 50MHz.

Inductor Color Code.

Some Radio Frequency chokes have their values indibgta color code similar to that of resistors:

Standard 3-band

talaur cocfe qrees

inductance i uH
|

& "

broad  Tolérance:
SVEr  Silver = 10%
band  Goll = 5%
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— Fixed carbonized Layer Resistor -

CPJjA K),

—[I]]]]:I— Resistors restrict the flow of electric current

Real resistor values

first First digit

band 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
second Second digit

band

third Number of zeros

band

fourth | silver £10%, go!d £5%,

band |red £2%, brown +£1%.

Fixed Power Resistor ©

P Jj A K),
Power ratings of resistors are rarely quoted inspart
lists because for most circuits the standard powe
ratings of 0.25W or 0.5W are suitable. For the rare
cases where a higher power is required it should pe
clearly specified in the parts list, these will be
circuits usingow value resistors(less than about
30Q2) or high voltages(more than 15V)

Examples:

« A 470 resistor with 10V across it, needs a
power rating P = V2/R = 102/470 = 0.21W.
In this case a standard 0.25W resistor would
be suitable.
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Slide Potentiometer

’ =)

W |“- il
|'| {1
[“L l

Rotary Potentiometer

Variable Resistors -

P Jj A K),
Variable resistors are often callpdtentiometers
in books and catalogues. They are specified by t

eir

maximum resistance, linear or logarithmic track, and

their physical size. The standard spindle diamster

6mm
The resistance and type of track are marked on tf
body:

4K7 LIN means 4.7 4 linear track.

1M LOG means 1 Mi logarithmic track
Linear (LIN) track means that the resistance
changes at a constant rate as you move the wipe
This is the standard arrangement and you should
assume this type is required if a project does not
specify the type of track. Presets always have ling
tracks. (B signed)

Logarithmic (LOG) track means that the resistan
changes slowly at one end of the track and ratll
the other end, so halfway along the trackaos half
the total resistance! This arrangement is used for
volume (loudness) controls because the human €
has a logarithmic response to loudness so fine
control (slow change) is required at low volumes
coarser control (rapid change) at high volumess. It
important to connect the ends of the track the cor
way round, if you find that turning the spindle
increases the volume rapidly followed by little
further change you should swop the connections
the ends of the track(A signed).

ne

—

ear

Ce

ar

and

rect

to
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Preset
(open style)

Presets
(closed style)

Multi-turn preset

Potentiometer Presets -

:PJj A K),
These are miniature versions of the
standard variable resistor. They are
designed to be mounted directly onto th
circuit board and adjusted only when th
circuit is built. For example to set the
frequency of an alarm tone or the
sensitivity of a light-sensitive circuit. A
small screwdriver or similar tool is
required to adjust presets
Multiturn presets are used where very
precise adjustments must be made. Thg
screw must be turned many times (10+
move the slider from one end of the trag
to the other, giving very fine control.

D

D

ok
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5 Band Co’ 237TKEY 1%

1st circle | | 2nd circle| | 3rd circle | | 4th circle
1st figure | |2nd figure| | 3rd figure | |number of
Zeros

1 [l
2
3

4

5 N
¢ I
7
8
9

4 Band Code

o
1
2 n
3

4

5
¢ Il
7
8
9

o
1
2 N
3

4

5
¢ Il
7
8
9

x0.1

x0.01

o I
1
2 Il
3

4

5 I
¢ Il

gold

5th circle
tolerance

%
2

055
025 I
oo I

+/-
0.05%

2 | gold
10%
20%

47KE 5%
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LCRQ- meter
Multimeter
Frequency meter

5C
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JEF5 *A
JE F'

JEF 315D 9=-

Variable Temp Station
Slim Soldering Pencil

Soldering Iron

25w Professional Soldering Pencil, Soldering Iron

Holder, Solder 63/37 10' and Desoldering Pump.

solder

EFE

(7<, ). F85 )PX_A' -EF
(lead)+ %40 (tin)a<Bb60 IJ
| m N T- -F KP
4 200°X
@'-P0 ARPAWG 4E FE

AY

51




E F@M

B Ti|:l
Tinner e

y
p 1
( rgmrsmmameen

e e
PTOND g i Tashsicoial

TR
Ml I Garmary

_& Cleanear

HJ a<N
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solder remover wick
(copper braid)
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(SMD Tools) JE FWUS5D 9=

Hot Air SMD Station(Blower)

Specifications:

275W

*)0:
Power
;U K
Hot Air Temp.
<; RPIK =- -8 D!
SMDc!'f5AZN PO

100°C ~ 400°C

Nozzles

SMD5AZN  m e
AZN & ( JHFE/ -
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