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Basic Elements of Electricity
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Electrons: & At
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{a) 6.24 = 10" Electons
=1 Coulomb of Charge

b} 1248 = 10" Elecfrons
=2 Coulombs of Charge

A ) ) ) S O 00

1 22 (Coulomb)2 Moo= 6.24 x 1018 JH & XIF =K
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1. Turn OFF the power
to the circuit by opening
the power switch.

2. Create an opening h the
circuit where the ammeter
probes can be heerted.

3 Select AMPS (&) on the
digital multimeters
function switch.

4. Plug thered test probe indo the

high-current (10 Ampl or lowcurrent

1300 milliamp) nput jsck depending
on what value of current you expect.

Inelectronic circuits current is generally
& o wallie (300m A jack is used), whersas
in electr ical crcuits current is generally

ahigh valie (104 jack is used)

Light Buly

B Wiew the reading
showh on the ammeter's
display, being sure o
note the unit of
measUre ment

7. Turh ON the power fo
the circuit by closing
the power switch

6. Connect the meter probes
o the circuit so that
the smmeter is placed
in fhe path of circuit

current flow

5. Plug the biack test probe
into the COMicommon)
mput jack

MOTE: Connect the red test probe o the pogitive
zide of the circuit, and fe black fest probe

to the negative side of the circuit. If you

rewerse the connections, the digital multimster
will display & negative sigh.
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u Il_-lgll- (VOltage): X._-II | j|.6|. tzsoégriw\;iﬁf:gﬁunufElmma tI'SetEgr-iig;snofElacﬁ'ons:l
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High Concentration of High Concendration of
Positrve Charge Hegative Charge
= MS™ (Electron moving | B e
CC = I‘I B‘-l lf)?ﬁ'g;emﬁllg; —a—ero
force) L= J| &8 i
. . . Negative Fotentisl
(electromotive force: emf) : G
= H2to| MPIXI0I2 0I5} .
of ANES0l PMEEE .
E ITVE LNange Eegative Lnange:

(Wesk Attraction of Electrons)

{Weak Repukion of Electrons)
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Lo\géoﬁr]caz%atm of Lowuéna?_cermaﬁm of
e L= e ive Chatrge
u 1(\/) _I_: é‘.‘ Al‘OlO‘” 624 X small Fos tive Fotertial
18 o = o X| _ Small Potential or Charge
107He 8 AHE S48 0l= Dererce () —p—t
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B. Wiewthe reading
shown on the
woltmeter’s display, heing
sure o note the unit
of meassurement.

S

4. Touch the probe tips across
& POYWER SOURCE OF 0705
& device.

1. Select YOLTS (W) on
the digital multimeter's
function swiich

2. Plug the red test probe
into tre volizge (W) input
jack.

fo—————————— 3. Plug the biack test probe
inio the common {COMY
input jack.

MOTE: If fest leads are reversed, & negative sigh will show in the dizsplay.
ta)

12¥ = Digital Woltmeter
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OlE £3 X
Pico P 10712
Nano n 1079
Micro y7i 1076
Milli m 1073
Kilo K 108
Mega M 1068
Giga G 109
Tera T 1012
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Mechanical and Electrical Analogy
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High Poteniial
fﬂf'g

{a) Fiuid System

Eatta’yg-—_ Lamip ﬁ-

ib) Electrical SvsiEm

{al Fluid System (b} Elecirical System

Pumg cenerates Battery generates

pressure, which is the water . voltage, which is the electron
rnoving force. Equivalent  moving force.

Water curment flowe {1’__:_'1 Electron current flow:

Higjh pressure or potential. | High woltage or potential.
Low pressure or pofential. Loy voltames or potential.
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|1 [ Resistance in Circuit
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HYHA (Conductance)
. B2 CE AR0 MEIL AN B BE & U=
OtE =Hols 208, Nt A4
= O] XJBHA (S)
1
zal=i=EaY(e)

~ A% (R)
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Ohm’s Law
» 20 s=2= d75= 0] 222 M0 Hdldlof
J Heofl Bl et
ol
Ast(1)= 22V)
A3(R)
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HIUXI, 2t 8

= OI4XI (Energy): €S & == ﬂ;gaﬁ

o E=&3HC) X H2H(V)

= 21 (Work): QlL4XIDF 8t HEHUIA CIE EE 2
EI§|'O|'_ A

= = (Joule): L OIHXIS &<

» ME(P): 20| 8= HIE, o4 = =(J/s),
watt(W)
o P=V X
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2. Then determine the

voltage value being
dranad by the device applied across devies
(follows “messuring (1o llowyr “messuring volage”
current” procecure). =970 mA procedure]).

1. Firstdetermme the
current value being

3. Multiply volisge vale by
current value o obiain
poer value [ 7= | 4.
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X2 )| (Resistor)
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= Why we use resistor ?
= Fixed—value resistor

= Variable resistor
o AllHZE S=2= dFE HO
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Fixed-value resistor: carbon composition resistor

A ) ) ) S O 00

Lowr Resistance
Z0

Solkler

Coated Leads 1k

Incressing —m— Increasing

i Color Coding Amount of l Amount of

Solid Resistive Powtlered 100 k{3 Fovdered

" Element Carbon —m— Insulstor

Lesds Salidly 10 M2

Ehbiaded — -

te} ®) High Resistance

il

2. BRI = +10%

% T ¥ 1 z
watt  walt  Watt  watt  watts
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Fixed-value resistor: carbon film resistor
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End Cap and Lead Wire
(b}

| 2cSH 24
2. BB £2% ~ 5%
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Fixed-value resistor: metal film resistor

A ) ) ) S O 00

kletal Film

Epoesy Coating

EndCap Ceramic  Lesds
fa) (b}
1. 254 2=
2. oI2X 0.1% ~ 1%
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Fixed-value resistor: wirewound resistor
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Fixed-value resistor: metal oxide resistor
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Epoxy Coating e

Film Reziztor Materisl

{to}
1. 254 i< 2==0otLt 1t
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Fixed-value resistor: thick-film resistor

A ) ) ) S O 00

(a) SIP (Single In—-line Package)

ia}

(b) DIP (Dual In—line Package)

Through-Hole
Resistor Surfece Mount
Resisior

(c) Chip resistor

Printed Circuit
Board

Conductive Strips
Frinted on Insulating
Board

o : — - —
ciusl Size Substrate
o Comparison Resistive\ i ?eram\natlan
Film ~,

{c
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Variable Resistor: Rheostat (X I|, & X} 2)H)

A ) ) ) S O 00

Circular Rectangular
Carbon or ‘Wiressound or
Wireswound

Cermet
N _ @
@ & gj?@

Trimming
Staight-Line Wrevound @ eeodnd

% % ta) Fhysical Appesrance

i) Decreasing & Fheostat’s Resistance
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Variable Resistor: Potentiometer (I XFAHl, 32 Xb

A ) ) ) S O 00

Sguare and
Rectangular Wirewound
or Cermet Slice-Type-Wirswound €

) =4 =l
4] Trimming Fotentiometers [ 1
Y (Trimpots) Wirswound Z 10}
= Straight-Line or Cermet
Wirevvound

(a)

Circular W irewound
or Carbon s

@ @
‘Wiper in Mid Position (5= B Wiper Moved Down (.55 B Wiper Moved Up (5 1
A= Eka A= 0k A= 2k
ib) @ =5k F=2 kix F=8ka
F=10kty {a)
@ ? Wiper

f | Clockwize (CW)
Termirai() [ 5.y Metion
L s, 2
L A - Couriter- \ ©
X clackwise (COW) &
Matian @
= t @
: / Terminal (3 (% Motion: dto F04, St COF.
¥ P,
/' ._ocy Motion: Ato FO4, Fto Ok
o
Termiral(2) )
{Q Muttiturn Fot

Contact Arm
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1 4

Turn off power 7 Ay Connect the probe

to the circuit A tps acrozz the

and remove the component or

co mgponent o portion of the

be tested. circuit for which
wau want to
determine
resitance.

2.

Zelect

resistance (0]

H=D12 HRHE ALE

3 5

Flug the black : :

tesF probe into Wigw the reading,

the COM input being sure to note

jack . Plug the unit of

the red test messurement —

probe into the ohms (L1,

@ input jack.— kilohms (kab, or
meegokhims (kD).
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S ) ) ) ) ) 55 659 59 90

First | Second i li First | Second | Third il
Digit | Digit FMultiplier | Tolerance Digit |~ Digit Digit Multiplier | Tolerance
A =<2 g E_I ol=
T =B AT 21 o
General Purpose Frecizion
| Tolerance = + 5% or Mare | | Tolerance = & 2% ar Less |
Gold +6% Red + 2%
Sikver +10% Brosan + 1%
Mo Band  =20% Green +05%
Elue +0.25%
= “inlet +0.1%
color | ot Multiplier
=3 Big Black 0 1 Cne 1
2+ Beautiful Browan 1 10 One Zsro 10
= Roses Red 2 100 Twio Zeros 100
= OeoLgy Crange 3 1000 Three Zeros 1k
£ faur el 4 10000 Four Feros 10k
= Garden (XEEn 5 100000 Five feros 100k
= But Blue ] 1000000 Sk Zeros 1M
Xt Winkets winlet 7 10000000 Seven feros 10M
3| Grovw ) a o
o Wild White 9 -
- 5o Silver - 10or D01 100
= Getsome | Gold 5 107 or 0.1 11O
= Mo Mone
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Examples

AESSSSBBBBBBBBBM S R CEESS) D) O O 9 8 O O 010

&~ £ 57

CrangeiGreen/Black/Silver GreenBluefedMone Red/Red/{GreeniGokd/Blue
(a) ) ic)

35, 10% 56x102, 20% 225%x1071, 0.25%
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“alue = 5000 o
Tolershnice = = 10%
Porvser Rating = 5 watt

Fa)

Mumber of Finz
Burmber of Resistors
Configuration of Resiztors

dic——ar——

rﬁfj’? value of Resistors
|

(b

Dot Marks Fin 1
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Ab2E A2l O ol 2loh &€ 24
2
P=VxI P=1°xR P=VF
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