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XS (Electrical Current)
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{a) B.24 « 10" Electrons (b} 1243 = 10™ Elecirons
=1 Coulomb of Charge =2 Coulombs of Charge
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Light Buls

8. Viewthe reading
shown on the ammeter’s
display, behg sure o
note the unitof
mezsurement.

7. Turn ON the power to
the circuit by closing
the powes switch

1. Tumn ©FF the power
to the circuit by opening \5 mmt h%memmbes
the pover switeh. e circuit so

the ammeter is placed
in the path of circuit
current flow.

2. Create an opening in the
circuit where the ammetsr
probes can be hseried.

3 Select AMPS () on fhe
digital multimeters
function switch.
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5. Fl.lg the black test probe
e COM {common)

4. Plug thered test prube o the "W‘ feck.

high-current (10 Amp) or lwecurent

300 millimmpl l!pul k dependng

on what value of current you expect.

In electronic circuits current i= generally

S veliel I0ma jork i Lsed) whieresg NOTE: Connect the red 231 probe 1o the positive

gﬁ?sx;ﬂm”m:;&waa"y side of the circuit, and fhe black fest probe

o L . to fhe negative sldeuﬁﬁetn;ull If you
reverse the connections, the digital mulh meter
will display & negstive slgn

|
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Positive Charge
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Megaiive Charge
{Efrong Repulsion of Electrons)

P—

High Concendration of
Megative Charge

- @%I- (VOltage) @I | j|.6|. {Sirony Atiraction of Elsctrons)
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A Ol -2
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High Concentration of
Fositive Charge
po==" i
= &&= (Electron moving -

force) &L= J|&E il
(electromotive force: emf) :

Large Positiee Potential
or Charge

Iero

Large Megative Potential
or Chargs

= Hato| WHXI0|Z Ol}
o 8A2=s0| 2ME= & _—
Fitesk Skt of Elecirons)

= CH2|: volt

Lo Concentration of

Negative Charge
(Wesk Repulzion of Electrons)

Ty

Loww Concentration of
Megative Charge

= 1(V): & & ALOIO]l 6.24 X e
101802 X2 SR 0|= St
O Zesh &eH(FIR)

Smiall Fositive Potentisl
or Charge

Iemo

Smiall Megative Potential
or Charge
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B. “iew the reading
shown on the
voltmeters disp by, being
sure fo note the unit
of messurement.

S

4. Touch the probe tips across
& POWVE SOUINCE OF SCIDss
& devics.

1. Select VOLTS (W) on
the digital multimeters
function switch.

2. Plug the red t=st probe
into the voltsge (V) input
jack.

fe——————— 3. Plug e black st probe
info the common (COMY
input jack

MOTE: If test leads arereversed, a negative sign will show in the display.
(a)

12Z2Y = Digital voltmeter
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OIS £3 aX
Pico P 10712
Nano n 1079
Micro y7i 1076
Milli m 1078
Kilo K 103
Mega M 106
Giga G 109
Tera T 1012
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Mechanical and Electrical Analogy
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High Fitentisi
fﬂf ';

{a) Fiuid System

Bal‘tewg-—_ Lamp ﬁ-

ib} Electrical System

(al Fluid Syztem (b} Elecirical System

Pump oenerates Battery generates

pressure, which is the watler . voltaze, which iz the electron
moving force. Equivalent  maoving force.

Water current flow 1’_:' Electron current flow:

High preszure or potential. f High woltage or potential.
Lowpressure or potential. Loy vo bape or potential.
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X2 (Resistance)

SMALL RESISTANCE, LARGE CURRENT
Large ¥ater Flow due o

Low vake Resistance T

oo

“alve Opened
Sma

1| Opposition
to ¥ater Fio

Guzhing Water

" St Yakes Resistor
Battery —

- Large Current Fio
]@

‘e Resistor
due to! L oy Battery - Small Current Flow dus to Large
Resistance in Circuit 4 M Resistence in Circuit
b} (d}
et 22 dElZ2 U XIE ZBALAIH H72
Mgt
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{LERGE RESISTANCE, SMALL CURRENT
Smal| Water Flowdue i : B Al s
gh Valve Resistonce Laroe Opposition
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2| (Resistor)

A ) Y ) 8 O O 00

= Why we use resistor ?

= Fixed—value resistor

= Variable resistor

o AllHZE S=2= 8FE MHOOIH
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Fixed-value resistor: carbon composition resistor
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Lowr Res istance
26
A O
Sokd
N\ Costed Leads 1kQ
/) : Incressing =i = hcreasing
Jd" Color:Cetlng Amouerl‘g;f TR l ';gmﬂteﬂf
s S st Carbon —(Ep— Y nsulator
Learls Salidly 10 M0
Embedded m
“ ® High Resistance
1. EJt
2. 2L 2 H10%

3 % 1 1 2
Watt  Wait  Watt  watt  Watts

Korea University of Technology and Education

Fixed-value resistor: carbon film resistor
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End Cap and Lead Wire
(b)
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Fixed-value resistor: metal film resistor

RS —— — e OO =) ) 8 & SO O 00

Metal Film  Eposey Coating

End Cap  Ceramic Leads

(a) b
| 2S48 24
2. HEBR 0.1% ~ 1%
3. CHE BFAMEI0 HIgH LR AS el ity
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Fixed-value resistor: wirewound resistor
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ZOHO 0 Me ME(ES LIASA)0] 220 HEH|
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210 30 MEOI AR 20t
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Fixed-value resistor: metal oxide resistor
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Epoxy Coating —

Filmn Resziztor Material

b}
1. 254 < SzotLt 12t
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Fixed-value resistor: thick-film resistor
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(a) SIP (Single In—line Package)

fa)

(b) DIP (Dual In—line Package)

Through-Hole
Resisldr  gurface Mount
Resistor

(c) Chip resistor

Printed Circuit
Board

Giss Cont Conchuctive Strips
Actual Size Substrate p:
Comparison  Resistive’ n '?er’aminatinn Frinted on Insulating
Film ﬁ/
ic)

Board
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Variable Resistor: Rheostat (X1, & Xt 2)H)
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Circular Rectangular
Carbon or Wireswound or
¥ irewwound

Cermet
N _ @
€ & g

Trimming
StaightLine Wrevound | oeodnd
@ @ {a) Prysical Appearance
b} Schematic Symbols
Terminal (3

Lerge I '
Resistance

Terminal @

e} Decreasing & Fheostat’s Resistance
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Variable Resistor: Potentiometer (M4 XHAl, 32 Xh

A ) Y ) 8 O O 00

Souare and
Rectangular Wirewound
or Carmet Slicke-Type-Wirewound )

24 2= O
E} g Trimming Potentio meters [ >

Circular ¥ iressound

or Carbon s (Trimpots) ¥ irewounc (€]
> Straight-Line or Cermet
Wirewound
—
(a)
Q @
Wiper in Mid Position (4= B Wiper Moved Down i A= 1 ‘Wiper Moved Upixs B
A= Bk HA=8ka K= 2 ki)
b} @ V= 5k F=Z ki F=8ka
F=10kix ia)
@ Wiper
f y Clockwize (CW)
Terminal() | 5T Motion
“~ % B C@
. Counter- Gt
X clockwise (CCW)»
Mation @
- 1 @
£ / Termirial (2 (€% Motion: 410 504, Sto 0N,
r P,
/' ._OCLV’ Fotion: Ato F04, So S04
e
Terminal (2 )
i Multiturn Pot

Contact Arm
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1 4

Turn off power 7 AW Connect the probe
to the circuit A tps across the
ahd remove the component or
companent to portion of the
be tested. circuit for which
woul want to
determine
reziztance.
2
Zelect
resistance ()
HE=D1e] HRHE ALE
3. 5
Flug the black : :
testgprl:nhe it Wign the reading,
the COM input being sure to note
jack. Plug the unit of
the red et messurement —
probe into the ohms (1],
0 input jack.— kilohims (koj, or
megohms { k)
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First | Second in i First | Second | Third il
Digit |~ Digit Mulip lier | Tolerance Digit | ~Digit | Digit Multiplier |Tokrsnce
oA =2 g E_I ol
— T =B AT 21 o
General Purpose Precizgion
| Tolerance = &+ 5% or More | | Tolerance = & 2% or Less |

Gold 5% Red +2%

Sibver = 10% Brown 1%

Mo Band +20% Green +05%

Blue +0.25%
5 Wiolet +0.1%
color | got Multiplier

=3 Big Black 0 1 One 1
2+ Besutiful Brovam 1 10 One Zero 10
= Foses Fed 2 100 Twn Feros 100
s Decupy Crange 3 1000 Three Zeros 1k
s our il 4 10000 Four Zeros 10k
= Garden Feen 5 100000 Five feros 100K
= But Elue g 1000000 Six Zeros 1M
=]
Xt Winkets winlet 7 10000000 Sewven Zeros o
3| Growe Gra 3 o
UH Wild White 3 -
o So Silver - 10-2or 0.01 1400
= Getzome |  Gold 5 10- or 0.1 110
= Tt Tone
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Examples

RS —— — e OO =) ) 8 & SO O 00

& £ 57

CrangeGreen/BlackSikver GreeniBluefedMone Red/Red/GreeniSo d/Blue
{a) {b) ic)

35, 10% 56%102, 20% 225%1071, 0.25%
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“walue = 5000 2
Tolerarce = = 10%
Powser Rating =5 watt

Ta)

Mumber of Pins
Blumber of Resiztors
Configuration of Reziztors

dic——ar——

--‘S-F },,5 wialue of Rezistors

Dot Marks Fin 1

(b}
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=& &X9 320 At

= A== L.

(a)
C
Vab =Vag —Vig =V, R, - R, Ry R3
R+R, R;+R,
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