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SICIP-LE-IEL-01-G

SICIP-LE-IEL-02-G

SICIP-LE-IEL-01-S

SICIP-LE-IEL-01-O

SICIP-LE-IEL-02-O

SICIP-LE-IEL-03-O

SICIP-LE-IEL-04-O

SICIP-LE-IEL-05-O

SICIP-LE-IEL-06-O
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: SICIP-LE-IET-01-0

(Learning Outcomes): :

p v

(Conductor), (Insulator)
(Semiconductor)

I LER >0

(Assessment Criteria):

8. ; , (NPN  PNP),

e. ; , ( - - )
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(Content):

o.
2. (Conductor), (Insulator) (Semiconductor)
o, ,
8.
(Matter) (mass) ,
. (Conductor)
. (Insulator)
. (Semiconductor)
(Conductor)
(Free Electrons) :
(Resistance) D (Copper), (Aluminum)

(Insulator)

, (Resistance)

(Semiconductor)

: (Impurity)
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(Conductor), (Insulator) (Semiconductor)

(Metallic)
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. : “Q (Ohm)” “Continuity”

. : (Positive) (Common)
. ‘BEEP’ (- Q)
. oL
r ( )
° —>
L —
- Q
oL
oL
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(Self-Check)- .

: (Conductor)
) (Copper)
) (Aluminum)
)
: (Conductivity)
) (Silicon)
) (Iron)
)
) :
)
)
(Answer key) - .
()0 (0)
(Job Sheet) - .
(Instructions):
()
(Work Procedure)
C v )

'Ohm' (Q) 'Continuity'

'BEEP
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(Tools & Materials)

(Specification Sheet):

(Name)

(Visual Reference)

(Description):

(Diode)

(Precautions)
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(Content):

o.

. ,

o, ()

8.
( )
(Static Electricity):
(Current Electricity):
(Electric Current):

Electric Current -

(Electric Potential):
Vv

(Electric Resistance):
Q) R
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(Capacitance):

(F)
(Electric Charge):

(Electric Field): ,

(Power): ,
(Energ): -
(Impedance): (AC circuit)
, ( ) (
) z

To find voltage

BP0, (OO0 433 [AGSOIT YT ST=F

yo
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Fixed , , Fixed ,

()

Wavelength

Frequency = Number of Oscillation per second

One Oscillation

I

e W

TTTTTTIMN
: 4

(Cycle)
(Hz) Hz Hz

w0 20
Yﬁ\\\\\x\wwm/("" /el

My,
A/%
my,

3
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. (Ammeter):

. (Voltmeter):

. (Wattmeter):

. (Energy Meter):
. (Multimeter):

frfdasras_goigaE seeg-e_ BMET
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(Self-Check) - .

(Answer Key)- .

MV



(Task Name):

(Instructions):

® 6 p Y

(Procedure):

f X oLy

R 6Ly
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(Task-Sheet)- . .

(Specification Sheet):

(Description):

S8



(Resources required):
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(Precautions)

o]

DIGITAL

MULTIMETER

carbon-comgosition
rasigtor

3

ToIg RN afe

ety sfmea Aafs
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(Content):

(Cable Jointing Methods)

(wire):

(Types of Wires)

- (Single-core cable)

- (Multi-Core Wires)

frfdasras_goigaE seeg-e_ BMET
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- (Twisted-Pair Wires)

LAN- . W
.
Coaxial cable
’ + > ‘\~~\; '
BIIIPIPIY.
, I— R SR L Y]
( ) Copoer mesh Copper wire
/ (Insulated Wire)
(PVC)
( / )
(PVC)
(Bare Wire)
(insulation) :
(grounding),
(conductor)

frfdasras_goigaE seeg-e_ BMET
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(Types of Cables)

(Power Cable):

(-

(Control Cable):

Cable) -

( ) communcation wres and caties <on N
commun<ation cable suppiers
g mandacturers for semens device 680in cabie

(Communication § ) ﬁ \ g
> s'
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(Flexible Cables)

(Armored Cable):

Bedding

(Inner sheath

Armoring
Sheath

Outer sheath

"\ Conductor

(Stranded coppe

™~ Insulation

Color coded cable

Armor cable construction

(Underground Cable):

- (Fire-Resistant
Cable).

frfdasras_goigaE seeg-e_ BMET
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(Cable Jointing Methods)

(Britannia Joint) :

(Married Joint): -

0
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(Western Union Joint):

- (T-Joint):

(Pig-tail joint):

(IEC )

23
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(PhaselLive): (Neutral): (Earth/Ground):
(Red) (Brown) (Black) (Blue) (Green)
(Green-Yellow)
(L1): (Red)/ (L2): (Yellow) / (L3):  (Blue)/
(Brown) (Black) (Grey)
(DC Power):
(+): (Red)
(-): (Black)
- (self-Check)- .
S ?
2. ?
o, 2
8. L1, L2 L3 ?
e. ?
) ?
(Answer Key)- .
o.
.
o, / X ; /
8. : (RYB)
c. (IEC)
v, , (Brown)
(Task-Sheet)- . .
(Task Name):
(Instructions):
S. (PPE)
.
o, (Specification)
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0



(Description):

(Task Name):

(Megger)

(Resources required):

(Learning Outcomes)- . :
Industrial Electronics Concepts)

(Content):

® oLy
—_
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(Understand

(Basic electronics concepts)

38



(Voltage):
(Current):

(Resistance):

(Ohm's Law):
(V)
(44
( )

V=IR

Parallel and Series circuits

| fo fs

Parallel circuits

e

e

Series circuits

(Active Components):

/ (

frfdasras_goigaE seeg-e_ BMET
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(Transistor): ( )

(Passive Components):

(Resistor), (Capacitor), | (Inductor)
(Diode): (Rectification)
(1C):
(Sources):
( ) (impurity)

(conductivity)
N-type P-type

(AC) (DC)
(Amplification)

(Self-Check) - .

( )
S . ?
()V=UR()V=IR()I=VR
2. ?
() () ()
o.  (AC) (DC) ?
8. - ?

(Answer Key) - .
()V=IR
()

(Rectification)

(N-type)

® 6 r Y

v
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o.
2. ( )
°. ( )
8.
o.
.
o,
8. V=IR
(Content):
o.
Q.
o, (Resistance Grouping)
8.
c.
.
1.
1.
AV
V.
Y (SMD)
- (3-Digit Code)
b, - (4-Digit Code)
5. EIA-96 (Precision Resistors)
so.'R,'M' ‘0’ (Low Resistance)
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(Job Sheet): . .

24



(Resistor)

Resistor

AN N N N N NN NN

friResias_3wigare scees~g_ BMET

1/4 W, 1/2W, 1W, 5W 10W,

Resistor

Wb



blog.voltagelab.com

AN NI NN

)

Resistor

Resistor

(Resistance Grouping)

. (Series Grouping)
. ((Series Grouping)

SN
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Resistors in Series
R1 R2 R3

Resistors in Parallel

In a series circuit, the total resistance simply adds:
R totat = R1 + R2 + R3 +...+ Ry

| +

Parallel Resistor Equation

o

frfdasras_goigaE seeg-e_ BMET



(Q Range): o2 ¢
Q( ) : x1, x10,

x100, x1k

(Zero Adjustment):

“Q ADJ” -

Q (Ohm)
Auto-range ,

(2000
2KQ, 20kQ )

0y
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COM VOmMA
(multiplier) (tolerance)
WP IR TS b1 3 =
TRAPH= T &5 (Multiplier) srerel (Tolerance)
o x30° qAxy Q -
b) x30*ql x30 Q =3%
2 x30*9[ xd00 (2 + 3%
o x30°q x3K QO -
8 x50 9 xdoK Q) -
¢ x50 91 xdooK Q +0.¢%
) x50 x5M Q +0.2¢%
q x50 3" x5oM Q +05%
L4 x50" ql x300M Q + 0.0¢%
® x30°q %3G Q) -
- X307 X0.5 O +¢%
X309 x0.0 Q =%
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. ( | ): (tolerance)

T: TARBI = (ST IR, T TRYT) X @IF £ AT
TS | % 436 eEtraa Feel AW, ST, FHET @I TINET Z4-

- TS = S
oM g
PN =0
I = %x30° 1 X SK
TIET = £ ¢%
TT2E3% x K Q+e%=%KQ (05K Q)
10 X100 =1000€2 = 1kQ2

. ( ) (multiplier)
(- )
. ( ): (tolerance) ,
=2
(2 2 0)x1+£1% T =}
- I I I = o
i w0
red red black black blown IR = £ 3%
1 2 3 4 5 T ZT 8 230 x5 Q=230 Q (%)

. ( )
. ( )
. ( )

frfdasras_goigaE seeg-e_ BMET
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(- )
. ( [Tolerance): ( %,
o %)
. ( ITemperature Coefficient -TC):
( , PpPm/°C )
~ Temperature e = ¢
Multiplier Coefficient e = R
T = v
e = R
1t Band Tolerance ¢ r=+e%
2™ Band =
3™ Band
A A 2 @Y X300 Q = @00 Q=60 Q+e%
(smMD)
SMD (Surface Mount Device)
- (3-Digit Code)
%
'‘Base Value'
'Multiplier' (- ) ()
102: = Q kQ
225: v Q MQ
! ' = (47kQ)
- (4-Digit Code)
%
o : : - (47kQ)
1001: = Q kQ
4992: = Q kQ
8
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EIA-96 (Precision Resistors)
% (
01C)
(Code): ( :01 100,30  200)
(Multiplier): (  :A=1,B=10,C=100, D=1000)

SMD resistors with E1A-96 code

Precision SMD resistors.
with 1% tolerance and EILA-26 code Code Multiplier

= 0.001
orR 0.01
Xors 0.1

A 1

BorH 10

= 100

D 1000

E 10000

Code Multiplier F 100000
(2 digit ) ( 1 letten
Code Vaule Code Vaule Code Vaule Code Vaule
01 100 25 178 49 316 T3 562
o2 102 26 182 50 324 T4 576
03 105 27 187 51 332 TS5 590
O 107 28 191 52 340 76 604
05 110 29 196 53 348 TT 619
o6 113 30 200 54 357 e 634
o7 115 31 205 55 365 TO 649
oz 118 32 210 56 374 30 665
09 121 33 215 57 383 81 681
10 124 34 221 58 392 82 698
11 127 35 226 59 402 83 T15
12 130 36 232 &0 412 84 T332
13 133 37 237 61 422 85 T50
14 137 38 243 62 432 86 T68
15 140 39 249 63 442 87 Ta8TrT
16 143 40 255 64 453 88 206
17 147 41 261 65 464 89 825
18 150 42 267 66 475 a0 845
19 154 43 274 67T 487 91 866
20 158 g4 280 6B 499 a2 887
21 162 45 287 69 511 93 909
22 165 46 294 T0 523 94 931
23 169 47 301 71 536 a5 953
24 174 48 309 T2 549 96 976
.'01C C X =,

(10kQ)
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EIA-96 (-

~—

Multiplier Table (  ):

YIS =0.01
XR=0.1
A=1
B=10
C=100
D =1000

. 01C - C \ Q kQ
EJEMPLOS EIA-96

100 x 0,01 =1 Q
130 x 0,1 = 13Q
100 x 1 =100 Q
g:l=2) | 150 x 10 = 1,5K
200 x 100 = 20K
340 x 1000 = 340K

HHEBRE

R,'M' ‘0’ (Low Resistance)
R' (Low Resistance)
'R’ : (Decimal Point)
:'R10'= . , 4R7' = .
‘™' (Low Resistance)
lRl
D 1IMO =
(zero Ohm)
lol

Y
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(Self-Check)- .

D '102' ?

8. (Series)

( )ACVv
(1) Ohm (Q)
( ) DCMA

(Answer Key)- .

() @ .() ( ) ()
(R=R1+R2+.) .()0Ohm(Q)

friResias_3wigare scees~g_ BMET
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(Task-Sheet) - .

&
~~

2. ; Q) 'Zero
Adjustment’

b
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(Content):
d.
2.
o,
8.
(Capacitor)
(dielectric)
Capacitor

1 _L
T T

Normal Normal

(PF) (nF)

fFfeas_eifgant srewg~e_ BMET

(passive)

+
-

Electrolytic

Variable

(uF),

o



Capacitor

(Electrolytic Capacitor)

frfdasras_goigaE seeg-e_ BMET

80



(Non-Electrolytic Capacitor)

2\ - ( )
R\ R (PF, nF,
,\7_06' 2 WF )
v o,
8.
(Film Capacitor)
P S. ( , ,
.
w o
(Tantalum Capacitor)
o.
<y, ‘_:}‘}, .
_ / o, ,

frfdasras_goigaE seeg-e_ BMET



(Mica Capacitor):

. )
Q.
(Supercapacitor):
; : .
f %i 0"\' Q-
LT R
. \9,
%
Capacitance
. — adjustment N ( )
Screw : (stator)
Plates (rotor) ,
Dielectric )
\ W frw.binaryupdates.¢o 1
Terminalg Te minals'
[ )
[ )
[ )
[ )
[ )
[ )
Capacitor
Capacitor
8
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LCR

(100Hz/1kHz/10kH?z)

; ESR

LCR
(discharge) 'C' :
, (Capacitance, ESR, D-factor)
Connection Diagram
LCR-Q Meter
Capacitor
LCR 'C' (Capacitance)
( 1 kHz 100Hz)
(+) (-)
( )
(Farad/Microfarad)
() (open) ,
ESR : LCR ESR (Equivalent Series Resistance)

(+5-)
(Capacitance):
(uF), (nF) (pF)

(Voltage Rating):

(Temperature Rating):
- °C °C

frfdasras_goigaE seeg-e_ BMET

(Farad),
- 10pF, 1nF

89



(ESR-Equivalent Series Resistance): ESR

(Polarity): ( . )

(Temperature Coefficient):

(Service Life):

(Capacitor Grouping)
(Capacitance)

(Series Grouping):
(Parallel Grouping):

(Series Connection): ( )

(Parallel Connection):

(Necessity of Grouping of Inductors)
(Groupings)

( ):

: (Parallel)

( ): : (Series)

88
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(Standard)

(©) (V)

(Self-Check)- .

(SI) ?

8¢
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(Answer Key)- .

( C=Cl1l+C2+.. )

B X6 LY
AN TN N N N
~—  — — —

(Task-Sheet)- .

3 : - SN ©

(- 100uF, 25V)
R\times 1k R \times 100

[CFd

e

(Open)

&«

(Short)

8Y
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(Content):

® 6 LY

(Inductor)

()

(Inductance)

Fifaeias_Zoifgae erge_ BMET

(AC)

(L)

89



. (Air Core Inductor): :

. (Iron Core Inductor):

. (Variable Inductor): (inductance)

. (Toroidal Inductor): :
(EMI)

. (Choke): - DC

e SMD (Surface Mount Inductors): (PCB)

. (RF)

(Inductance)

o = (Henry - H)
(Permeability)
(Number of turns)

s = []

(LCR) :
LCR (Microhenry  Millihenry)

(Oscilloscope)

8v
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(SMD/Physical):

II4R7II
(Multiplier)
(Core)
(Series) (Parallel)
(Series Grouping): (end-to-end)

(Parallel Grouping):

(Series Aiding/Opposing):

(Aiding),
(Opposing),

(Necessity of Grouping of Inductors)

friResias_3wigare scees~g_ BMET

(Mutual Inductance)

85



(SI) ?

() ¢

(Series)

friResias_3wigare scees~g_ BMET

(Self-Check)- .

(Parallel)

(Aiding),

(Answer Key)- .

()

()

¢o



(Job-Sheet)- .

[CRNd

S ; (Core)

2. ) (Q)
9. : (Beep)
‘oL ( )
(Open)

(Content):

Ao LY

@>
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(Reverse Bias)

Anode

frfdasras_goigaE seeg-e_ BMET

(Forward Bias)

Cathode

Cathode

(AC)

e



P |

Epoxy lens/case

Wire bond
—— Reflective cavity
Semiconductor die

Anvil
Post

Leadframe

Flat spot

(Photodiode) - (P-N) ,
( ) (Reverse Bias)

PhotoDiode

(Schottky Diode) - (N-type)

MBR15xxCT

o O—P— 2
—_—
Schottky diode PN O CASE

frfdasras_goigaE seeg-e_ BMET
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- (heavily doped) P-N
(negative resistance)

Tunnel Diode

WWWLELECTRICALTECHNOLOGY.ORG

(Varactor Diode)
(reverse bias) -

Anode Cathode

Varactor
Diode

(Diode) ,

S (Anode) -
2. (Cathode) -

friResias_3wigare scees~g_ BMET
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Anode Cathode
(+) ()

P ( ) N )
(One-way switch)
-+ ’]l o
Current
+
A V= -~ @D
Forward Bias
— N <+
NO Current
B v —— OFF CD
+
Reverse Bias

fifdasran_zoihgae seeg-e_ BMET
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(Forward Biasing):

(Forward Biasing): P- ( )
N- )
P >| N
HI|F \
(Reverse Biasing):
N- ) P- )
P ' ‘ N
= :l |=+
- : ( 0.7V)
, ( )
(Series) (Parallel)
: : (AC to DC) ,
(Series Grouping): (Peak Inverse Voltage)

(Parallel Grouping): :

(’Bridge Grouping): (AC) (DC)-

@Y

friResias_3wigare scees~g_ BMET
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(Self-Check)- .

(Answer Key) - .

()

() .

(@]



(Task-Sheet) - .

&

S (Stripe)

8. : ‘oL

(Content):

G R X6 LYy

(BJT)
- (MOSFET)

(47
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Transistor Transfer Resistor Transistor

(J.

Bardeen), (W. Brattain) (W. Shockley)
(n- p- ) (p- n- )

(Device)
(Transistor)
Transistor
#
CieEmsserbpes]

. (Advantage of using transistor)

)

frfdasras_goigaE seeg-e_ BMET



BC547 2N2222

frfasias_goigae scregie_ BMET
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(s)

PNP NPN

PNP  NPN (BJT) , (NPN)
(PNP)

PNP

ik BT -
IF——|IF
VEB VCB
(a) NPN Transistor (b) PNP Transistor

frfdasras_goigaE seeg-e_ BMET



NPN PNP
o *NPN PNP /
[ J . ,
. :NPN  PNP ( AND, OR, NOT
)
(BJT)
(BJT) - (Emitter, Base, Collector) :
: ( )
NPN PNP
BJT-
: PN , NPN PNP
(Emitter — ), (Base- ), (Collector -
) .
(Active), - (Cutoff- ), (Saturation -
)
, (MOSFET- ),
(BJT) , - ,
- (FET)
- (FET) - :
@), (s (D)
FET
(electric field)
: FET
(JFET)
- - (MOSFET)
. N- P- —
I FET-

friResias_3wigare scees~g_ BMET
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(BJT - Bipolar Junction Transistor)- FET

n- FET p-
FET

(Self-Check)- .

(BJT) ?

friResias_3wigare scees~g_ BMET

(Integrated Circuit)

LO



(PNP  NPN)

S .(

©. PNP
(©)

8. NPN
©

frfdasras_goigaE seeg-e_ BMET

(Answer Key)- .

()

(Task-Sheet)- .

(PNP/NPN)

: BC547, BD139)

)

(Pinout)

(E,B,C)

L8



- ( )

(Content):

- ( )

(Content):
o,
.
o,
8. -
¢.
b,
Q.
IGBT Insulated Gate Bipolar Transistor. Bipoler
Transistor solid state device switch on State power flow off State

power flow
| ()
- Emitter, Collector & Gate.
IGBT- Gate-

Positive & Negative On & Off

Industrial Inverter/Variable
Frequency Drive (VFD)
IGBT- IGBT ON-OFF
Inverter  Output Voltage- Frequency Control

\ltq

frfdasras_goigaE seeg-e_ BMET



Emitter ¥ Gate
pris e
M

M-
S N
=]

o ot
& Collector

PUNCH-THROUGH IGBT (&)

FiResa_Zoigae sewg~3_ BMET

Collector(C)

e ek

FA L

FIELD STOP
NON-PUNCH-THROUGH (B)

LY
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-74

-220

-457
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IGBT (Gate, Collector, Emitter)
Collector-Emitter (G-C-E)

(IGBT) /
S (Physical Inspection):
R. ) '
o, (C-E):

(Positive) Emitter-
( .V . V)
(Red on C, Black on E)
8. (G-E): Gate Emitter Gate
() IGBT-

(& .

, IGBT-

(G), (),

' (Continuity)

'(Diode)

(Negative) Collector-
'OL' (Open Line)

Collector-

IGBT-
'OL' (Open Loop)

(IGBT)
' Collector (C) Emitter (E) Gate (G)
IGBT- G-E C-E
IGBT-
(CE )
Emitter- Collector-
(  Collector, Emitter)
Gate-Emitter (G-E)
Gate- Emitter-
IGBT- ‘oL’ )

IGBT-

friResias_3wigare scees~g_ BMET

Gate-

Lb



(Active Test)
continuity
IGBT-

Collector-Emitter Gate-Emitter
Gate Emitter

Control -
High -

Bears -

frfasias_goigae scregie_ BMET

(

(Continuity)

)



> 400

<250V

frfdasras_goigaE seeg-e_ BMET
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(Self-Check)- .

)

. IGBT- ?

( ) Internal Gate Bipolar Transistor
( ) Insulated Gate Bipolar Transistor
( ) Integrated Gate Bipolar Transistor

. IGBT- ?

IGBT- ?

( ) Gate
( ) Collector
( ) Base

. MOSFET- IGBT- ?

(> 400V) ?

( ) MOSFET
()BJT
()IGBT

(Answer Key)- .

() Insulated Gate Bipolar Transistor
() (Gate, Collector, Emitter)

.( ) Base

() (MOSFET - )
()IGBT

friResias_3wigare scees~g_ BMET



o ov

v

ol

p v

. IGBT-

IGBT (

IGBT

(Task-Sheet)- .
(IGBT) ,

(Emitter, Collector, Gate)

IGBT
| FGA25N120 )
)
: © E)-
( , )
| (.V-.V)
©) c B
() |

-, (SCR, DIAC, TRIAC)

(SCR, DIAC, TRIAC)

(Content):

Ffasias_zoiRgae sewge. BMET
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SN R i

So. (SCR)

(DIAC - Diode for Alternating Current)
(AC) (TRIAC)

friResias_3wigare scees~g_ BMET

Silicon Controlled Rectifier

(bidirectional)

Qv


https://www.amaderelectronics.com/643/

(3.6V, 5.6V, 9.6V, 12V)

30 volt - DB3, DB4, DB3A,
DB6
(Diac)
DB3
(PN Junction Diode) (AC)
(DC)
(Forward Bias) (Reverse Bias)
(DIAC) :
DIAC (Diode for Alternating Current) (Bidirectional)
- - - (PNPN) , - -
(AC) (Positive) (Negative)
: DIAC  (ON)
(TRIAC)

a8
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https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/1524/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/344/

(Rectifier Diode):

(DIAC):
(DIAC)-
: - (three-layer) :
(TRIAC)-
( / ) ,
(Gate) /
(Trlode  for Alternating Current)
SCR (thyristor) (SCR)
AC
(AC)
Gutzwiller) (Gordon Hall)
>
>
>
> ,
> -
>
» AC
>
S (MT1),
2. (MT2)
o, (Gate)

friResias_3wigare scees~g_ BMET

(Bill
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https://www.amaderelectronics.com/3188/
https://www.amaderelectronics.com/3188/
https://www.amaderelectronics.com/3188/
https://www.amaderelectronics.com/3372/
https://www.amaderelectronics.com/2128/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/3627/
https://www.amaderelectronics.com/4918/
https://www.amaderelectronics.com/8064/

MT1 MT2

e« MT2
e« MT2
e« MT2
e« MT2

Timer

(Zero Cross)

FRgsias_ZeRgae stwgs_ BMET

Gate
Gate
Gate
Gate

Gate
Al A2, T1,T2
- SCR
(AC)
- (Pulse Width)
| RC
()
, UIT( )
(R) (C)
(Zero Cross)
(zero)

(zero Cross)

Qv


https://www.amaderelectronics.com/672/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/12246/
https://www.amaderelectronics.com/2191/
https://www.amaderelectronics.com/1902/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/2191/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/662/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/3372/
https://www.amaderelectronics.com/3444/
https://www.amaderelectronics.com/12246/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/1902/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/4489/

EMI (electromagnetic interference)

(Noise)

(Zero Cross)

—
|-
o
o
- 3
)mc
oo 8
EQ 2
M.m/@\
o k=
N—
1
A A A

(ON)

aq
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https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/1486/
https://www.amaderelectronics.com/3444/
https://www.amaderelectronics.com/3444/
https://www.amaderelectronics.com/4918/
https://www.amaderelectronics.com/643/

(SCR)

HI/CGH/CETS

G

. e WK D1 |

(Pulse Width)

——

«afsy MT2| BT136 —
0 (OB 5 ’I

R2

37KQ
AN/

r’g 500KQ

=N

FResias_zofGae 3ewse BMET

104J
(0.1 uF
400V)

R1

=’ G 8 TR R T e O (RSO Sria

(SCR)

P


https://www.amaderelectronics.com/12246/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/1902/
https://www.amaderelectronics.com/662/
https://www.amaderelectronics.com/662/

(Self-Check)- .
(V)
. SCR- ?
( ) Silicon Controlled Resistor
( ) Silicon Controlled Rectifier

( ) Simple Controlled Rectifier

. DIAC- ?

(Answer Key)- .

( ) Silicon Controlled Rectifier . ( ) .()SCR .()

friResias_3wigare scees~g_ BMET
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(Task-Sheet)- .
(SCR, DIAC, TRIAC)

>. SCR,DIAC TRIAC-

5. SCR( :C106),DIAC( :DB3), TRIAC( :BT136)
2. /
o,
8. /
o.
Cathode MT1, MT2, Gate)
2. (Ohm)
9. SCR- (
)
8. DIAC- (
)
¢. TRIAC- MT1-

frfasias_goigae scregie_ BMET

(Gate, Anode,



(Content):

S )
Q Op-Amp IC 741
9, -

Op-Amp ? Op-Amp

Op-Amp IC 741

Op-Amp

Inverting Input (-):
Non-Inverting Input (+):
Output:

Positive Supply (+Vcc):
Negative Supply (-Vee):

X oLy

. (Op-Amp)

friResias_3wigare scees~g_ BMET

(High Gain)

(Amplify)

bd



(Inverting Amplifier)

(out-of-phase)

(Gain):
(inversion) :

- (Non-Inverting Amplifier)

(Gain):
tafigy o TSI Bt gufy=wTaa T-ENOI B} JNFHmTIS
oE BrlA BwIes () - FAWIBR {+)
G Fres Yo o° {B9-CFE) [42]
T2 STREaT —RAR,, L+ RAR,
TR ERVRIEIIR U7 (A [2]

- (Self-Check) - .

3. Op-Amp ?
R. 1C 741 ?
© ?
8 Op-Amp (Input Impedance)  ?

friResias_3wigare scees~g_ BMET



(Answer Key) - .

S (Operational Amplifier)
2
o,
8. (Infinity)
(Task-Sheet) - .
(Task Name): IC 741
(Instructions):
o.
2 (+ )
(Description):
o. IC741
2. (Inverting) (R1)
(RF)
o, (Non-inverting)
8.
(Resources required):
1C 741,
(Rf/R1) (Vin) (Vout) (Gain)
k/ k \
k/ k \

friResias_3wigare scees~g_ BMET
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(Content):

X oLy

friResias_3wigare scees~g_ BMET
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SPDT

SPDT
Relay

friResias_3wigare scees~g_ BMET

Relay

Relay

Volt SPDT

Relay

be



Relay
. (NC — Normally Close)
. (NO — Normally Open)
. (Common/Pole)
. +/-
. -/+

(NO - Normally Open)

(Common/Pole)

Relay

Relay
Relay

friResias_3wigare scees~g_ BMET

Relay

SPDT

Y



(EMR)

o.
2 (SSR)
o, (Reed Relay)
8.
( )
4 5- 4
5 ( 87 )

b9
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/ ,
(EMR), - (SSR), (Reed)
( - 12V DC), ( - 10A),
( - 85, 86, 30, 87)
o SPST: Single Pole Single Throw Relay
o SPDT: Single Pole Double Throw Relay
o« DPDT: Double pole Double Throw Relay
« DPST: Double Pole Single Throw Relay
Relay
Relay :

friResias_3wigare scees~g_ BMET

ur

bb
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(Self-Check)- .

() (Coil)

'NC' (Normally Closed) ?

(.) (spring)

(Answer Key)- .

() (Cail) . ()
() () (spring)

(Task-Sheet) - .
(Relay)

(Coil, NO,NC,COM )

S. - - ( :12V DC Relay)

>o

friResias_3wigare scees~g_ BMET



o
~~

e. ( )
8.
. : . (com) (NO)
(NC)
R (Q)
( - - )
o, - COM NC (Beep)
8. Power COM NO
e. : b
-COM NC NO
b,
. (AC DC)
. (Ohm/Continuity)
( )
- ( )
(Content):
o.

(Working Principle)

: (electromagnetic induction)
(circuit) ;

(Core): :
(magnetic flux)

B

frfdasras_goigaE seeg-e_ BMET



(Coil/Winding):
(Primary Winding)

( )

(Working Principle)

(alternating current)

: (conductor,
) : (electromotive force
EMF)
(number of turns)
S - (Step-up Transformer)
- (Step-down Transformer)
Primary Secg)lndary il Secondary
coil [r— col coil coil
b b
z &= 2 : & 2
P &C - e —b =
S = 3 s = 3
& I =
STEPUP TRANSFORMER STEPDOWN TRANSFORMER
EXY

FRgsias_ZeRgae stwgs_ BMET



(

(secondary winding)

friResias_3wigare scees~g_ BMET

(Ns)

(Resistance)

(primary winding)

?

9



. Step-Up Transformer

. Step-Down Transformer

(Self-Check) - .

f X oLy

(Answer Key)- .

. - (Step-up Transformer)
. - (Step-down Transformer)

friResias_3wigare scees~g_ BMET
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(Task-Sheet)- .

(Task Name):

(Instructions):

o.

.

©.

3 ()

(Procedure):

o.

.

©.

8.

e.

(Job Specification Information):

o. )

.

©.

8.

(Description):

450V 220
Ip=200 Np=?

friResias_3wigare scees~g_ BMET

¢



150V 270V
Ip=? Np=450

(Resources required):

(Job Sheet)- .

® oLy
—_
N—r

frfdasras_goigaE seeg-e_ BMET

)




® 6Ly

(Specification Sheet)- .

(Step-down  Step-up)

(Resources required):

friResias_3wigare scees~g_ BMET
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(Content):
o.
2. (Working Principle)
o,
(Starting):
. (Positive Feedback):
. (Resonance):
. (Sustained Oscillation):
(unity)
(DC)

friResias_3wigare scees~g_ BMET

(Working Principle)
(Noise)

(Phase Shift) ( )
- (self-sustaining)

(Loop Gain)

b



Y V VY

Oscillator Oscillator
Oscillator , Oscillator
Oscillator
Oscillator

- Oscillator

- Oscillator
Oscillator
L-C
Oscillator

friResias_3wigare scees~g_ BMET

- Oscillator

Oscillator

Oscillator

>



(Self-Check)- .

" '(Heart) ?

() (L-C Circuit)

(Loop Gain) ?

(Answer Key)- .

() - - () (L-C Circuit) . () ()

(Task-Sheet)- .

(  -Hartley Colpitts Oscillator)

(Output Waveform )

Yoo

friResias_3wigare scees~g_ BMET



. (Time/Div  Volts/Div)

S0
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(Content):

d

(AC)-

AC- DC-

(AC)

(02)

)
(Half-wave Rectifier)
(DC)
(AC)
)
(Center-Tapped Rectifier)
(DC)
(

(D1 D2),

friResias_3wigare scees~g_ BMET

(DC)

So



(Efficiency)

(- KBPC5010)

(D1, D3)
(Efficiency) : . %,
(2A)
() ()
(-
( ):
( ): (

"OL" (Open Loop)

friResias_3wigare scees~g_ BMET

(Ripple)

(50A)

(Diode Mode)

(ov)

(D2, D4)

yo09



IOLI
‘OL'

: ' '(Short)
'oL' : ' ' (Open)
: (Forward) 'OL' (Reverse)
(Uncontrolled):
(Controlled): SCR
- (Single-Phase)
- (Three-Phase) ( )
, RMS value
= R.M.S value / value

Rectifier Efficiency = D.C power Input/ Input A.C power

yo8

frfasias_goigae scregie_ BMET



AC-

friResias_3wigare scees~g_ BMET

DC-

(Self-Check)- .

(Answer Key)- .

()

()

(Short)

do¢



(Task-Sheet)- .

(~) (+)
9. ( ): ( 1 - )

"OL" (Open Loop)

|OL|
|OL|

Sou

friResias_3wigare scees~g_ BMET



( )
(Content):
5 (1C)
3 (1C)
(1c)
(1C) ( )
(Notch) (Dot)
(Anti-clockwise)
(1C)
(1c)
(RAM, ROM),
(0/1)
AND,
OR, NOT
CMOS
o9

FiReeas_gwigaer seg~s_ BMET


https://electroniccomponent.com/applications-of-integrated-circuits-in-electronics/
https://electroniccomponent.com/applications-of-integrated-circuits-in-electronics/
https://www.sciencedirect.com/topics/computer-science/digital-integrated-circuits

> (SSI-Small Scale Integration):
> (MSI-Medium Scale Integration):
> (LSI -Large Scale Integration): 1,000 10,000
8-
> (VLSI-Very Large Scale Integration): 0,000
CPU 32-
> (ULSI-Ultra Large Scale Integration) 10
> (GSI- Giant Scale Integration): O Al
SoC-
(
) ,
(Amplification):
. (Timer):
LM741 - (Op-Amp),
LM7805 , 5V-
ADG620
AD574 (ADC) ( )
DACO0800

friResias_3wigare scees~g_ BMET
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(Isolation):
( ) ( )
( )
( )
( )
(AsIC)
(ASIC)
( )

dod

friResias_3wigare scees~g_ BMET



« DIP (Dual In-line Package): (
« SMD (Surface Mount Device):

(CPUL), : , ,
IC
(IC) ,

( / ) ( / )

( ):
(continuity)

(vce) (GND)
IC :
(notch) (

IC

frfdasras_goigaE seeg-e_ BMET



- (self-Check)- .

s. ?
2. - ?
o. (555) - ?
8. VLSI- ?
(Answer Key)- .
s ( )
2.
0,
8. Very Large-Scale Integration
(Task-Sheet)- .
(Task Name): -
(Instructions):
o. -
3
(Description):
5. ( -I1C741 1C555)
2.
O, =
8. ( :VCC,GND,
Output)
¢.
(Resources required):
. : : (1C Puller)
. * IC 555, IC 741 (Op-Amp),
*) b
NE 555 Ground
LM 741 Offset Null

933

friResias_3wigare scees~g_ BMET




(Content):
o.
3
(1c) ,

(RAM, ROM) /

5. CPU (Central Processing Unit):

2. Memory:. Flash Memory RAM

o. /O Ports:

8. Timers/Counters:

c. (- )

( - ' )
(Bit Configuration)

e« - (8bit): , (  -AVR,PIC)

. - (16-bit): ,

. - (32-bit): (- ARM Cortex-M)

. (Instruction Set)

« RISC (Reduced Instruction Set Computer): ( - PIC

AVR)
« CISC (Complex Instruction Set Computer):
5%

frfasias_goigae scregie_ BMET


https://www.ect.ac.uk/resources/types-and-applications-of-microcontrollers/

(Memory)

« Embedded Memory: RAM ROM
« External Memory:

12C, SPI)
LED

UART
(TX/RX)

Self-Test (

VCC/Ground , LED

LED

. USB-to-TTL

): RAM, ROM

(Reset Pin)

friResias_3wigare scees~g_ BMET

Home Appliances: Washing Machine, Microwave, Air Conditioner
Robotics & Automation

Embedded Systems: Smart Devices, loT
Automotive: Engine Control, Airbag, and ABS
Communication Systems: Modem, Sensor Networks
Educational & Prototyping: Arduino, PIC, STM32

1/10

(UART,

‘BlinK'

ALU



- (self-Check) - .

s. "System on a Chip" ?
2. ?
o. (Arduino Uno) ?
8. / (1/0) ?
e. "System on a Chip" (SoC) ?
()
() : 1/0
()
Y ?

( ) RAM
( ) Flash Memory ROM

()

q. (Arduino Uno) ?
( ) ATmega328P
() 8051
() PIC16F877A

. / (1/0) ?

()cpPU
( ) Timers/Counters

()

(Answer Key) - .

(Flash Memory) ROM
. ATmega328P

(Flash Memory) ROM
ATmega328P

YI L ER PG LY

AN N N S/~
N N N N

(CPU, Memory, 1/0 Ports, Timers)

358
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(Task-Sheet) - .
(Task Name): (Arduino Uno)

(Instructions):

(Description):

(IDE)
'Blink'

© 6 rp v

(Resources required):

(USB Type B)
» Arduino Uno Board, LED, 220 Ohm Resistor, Breadboard.

( )

(Digital/Analog) (High/Low)

Digital
AO Analog

(Task-Sheet) - .

(Arduino Uno) (LED
Blinking)

(Digital, Analog, Power)
(IDE)

(Arduino Uno)
(USB Cable)
(Arduino IDE )

( ] - )

® oLy

¢

friResias_3wigare scees~g_ BMET



3. (- ) (AO-A5)
R.
o, (IDE)
8. 'File' '‘Examples' ->'01.Basics' -> 'Blink’
€. 'Tools' '‘Board' (Arduino Uno) 'Port’
Y, 'Upload'
Q. -
- ( )
- ( )
(Content):
d.
Q.
o,

(ON) (OFF)

MY

friResias_3wigare scees~g_ BMET



d

- NC (Normally Close), NO (Normally Open)

NC (Normally Close) NO (Normally Open)

actionable device contact

contact/maintained
contact normally open condition

contact normally close

normally close condition

contact open open use normally open

, NO , NC

9
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(Visual Inspection):

friResias_3wigare scees~g_ BMET

/ (1/0)

(Lockout/Tagout)

hp 4



(Continuity Test): 'ON'
( ) 'OFF' —

(Megger Test):

(Voltage Drop Test):

(Mechanical Check):

(Self-Check)- .

'OFF' ?

() (OL )

3%
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(Answer Key) - .

B X6 LMY
N N N S /S
S N N N N

(Megger)

(Task-Sheet) - .

( ):

S (Visual Inspection): :

el

(Lockout/Tagout)

(o)

‘ON' :
'OFF : ‘oL

3o

frfasias_goigae scregie_ BMET



(Content):

(Battery)

Ah (Ampere-Hour)

(Non-rechargeable):

(Rechargeabile):
(Li-ion), -

(Series Connection):
(Voltage)

(+)

, Ah

(+)

friResias_3wigare scees~g_ BMET

Ah

9D



(Parallel Connection):

(Ah)
(+) (-)
, (
12V 12.6V+), .
10V
( ):
, - 12.6V 12.8V 12.2V
( )
A (DIY);
B ( ) y ) 15- ) -
>
. V- V
<12.0V:
<10V
 AAJAAA , 1.5V-1.6V , 1.2V

52
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- (self-Check)- .

S (AC DC) ?
2 ?
o, ?
8. (IPS)- ?
(Answer Key)- .
S (DC)
Q. ,
o, ( + =)
8. (Lead-Acid)
(Task-Sheet)- .
(Task Name): -
(Instructions):
o,
2 ( )
(Description):
d. 'DC Voltage'
2
©.
8. Ah

(Resources required):

AR
FiResa_Zoigae sewg~3_ BMET




(Content):

Fuse

Fuse

friResias_3wigare scees~g_ BMET

Fuse

Fuse

Fuse

38




S. Fuse
Q.
9,
8.
¢.
v,
Q.
. Fuse
R. Fuse
9,
8.
(Self-Check)- .
(V)
?
()
() (Safety)

R
frfdasras_goigaE seeg-e_ BMET



?
()
()  (Copper)
()
?
()
()
()
(Answer Key) - .
5. () (Safety)
2 () ( / )
o, ()
8. ()
e ()
(Task-Sheet) - .
(Fuse)
( )
(Blown)
o.
.
o,
( ):
o.
2. (Beep) Q)
o,
(Beep) (. - )
'OL' (Open Loop)
8.

NY
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(Content):

vy

CPU GPU

friResias_3wigare scees~g_ BMET

CPU, GPU,

529



(Self-Check)- .

(Active Heat Sink) ?

(Passive Heat Sink) ?

() ( )

(Answer Key) - .

X6 LMY
AN N N S/
~ N g N N

W

frfasias_goigae scregie_ BMET



(Task-Sheet) - .
- (cpPu)

( )

(Thermal Paste/Compound)
CPU

- ( )

X o LY

S : (CPUITransistor)

C. : , (CPU FAN)

pELY

Ffasias_zoiRgae sewge. BMET



: SICIP-LE-IET-02-0

(Module Descriptor):

(Measuring Devices)

(Learning Outcomes): , -

A

(PCB)

v, ( : )

(Assessment Criteria):

2. : ( )

, (Cone shape)

(Reading)
v, .

Y90
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(Content):

vy

o, (Different type Equipment)

29
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UNY
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(zing)

(Tin

200
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https://adminkazi.blogspot.com/2019/02/blog-post_13.html

208
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PRECISION SCREWDRIVER

20
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HANDLE COLLET

SAFE EDGE =

(NO TEETH ON THIS EDGE)

YAOX

&S

(Necessity of Hand Tools)

frfasias_goigae scregie_ BMET
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https://1.bp.blogspot.com/-Ctpu-Pe_PjY/XaWOIE7RelI/AAAAAAAAABw/TA5mriSUIH43VqevdIfCS4L2EuddG5AEACEwYBhgL/s1600/images.png

(Power Tool)

o. .

2. (Precision):

o, :
(Cordless):

(Pneumatic):

(Electric):

(Soldering Station)

SMD REWORK STATION

I ‘:
(i o o

frfdasras_goigaE seeg-e_ BMET
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(Mini Drill):

(Glue Gun):

(Hot Air Gun):

(1)

(DC Power
Supply):

frfdasras_goigaE seeg-e_ BMET

20



(Different type Equipment)

applience
1 AVO L) L) 1

© 6 r Yy

(Maintenance of Different types of Hand Tools
and Equipments)

S.
Q. ,
9,
8.
G.
v, 0]
q,
b
5.
so.
(Self-Check) - .
S. ?
2. ?
o, ?
8. ?
G. ?
v, ?
q. - ?
b ?

380
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() () () ()
So. : (Power Tool) ?
oo, S
R
29,
98.
oC. -
(Answer Sheet) - .
% (Tin) % (Lead)
()
( . )
) () () ()
Lo .- : /
(Job Sheet)- . :
(Tools & Equipments):
/

8
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(Work Steps):

o.
2. ( )
o
8.
e.
v,
(Safety Measures):
(Content):
d.
2.
( )
( ()
, (Solder)
(220V) /
(Solder Wire): (Solder Wire)
: (Sn) (Pb) ( / )
( °Cto  °QC) (Flux) : (PCB)

38
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(Rosin)

(PCB)
- (Sucker): -
( )
(Component)
- (Desoldering Wick/Braid):
(PCB)
PCB (component)
(Hot Air Gun): (Hot Air
Gun)
( 400°F 1200° F'
) ,

(SMD/BGA desoldering)

frfdasras_goigaE seeg-e_ BMET
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SMD

SMD ( )
PCB- , -

858A 2-in-1 8586-

(100-480°C),
IC, BGA

(Heating): -

(Feeding Solder):

, (Cone shape)
; ' (Cold Solder),

® 6 py
1

>88
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(Pad or Track Lifting)

(Dry/Cold Joint)

(Solder)

(Solder Bridge)

(Heat Damage to Components)

(1C)

(Plated-through Hole Clogging)

(Self-Check) - .

> ?() ()
() ()
S ' (Cold Joint) ?2() ()
() ()
o, ?() () ()
()
8. - (Wick) ?() () ()
¢ (SMD) ?2()
() ()

friResias_3wigare scees~g_ BMET
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L,
() ()
q ?2()
() ()
(Answer Key) — .

S. () (Cone Shape) . ()
() - () ()
o () ()

; (1 ), ( )

),

: (1) /
),
: (Soldering Process)
o.
2
o,
8.
c.

: (De-soldering Process)

o.
2. (Sucker)
o,
8. (

)

(Safety Precautions):

frfdasras_goigaE seeg-e_ BMET

(SMD-

(Cone shape)
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: SICIP-LE-IET-03-0

(Module Descriptor):

(PCB)- ,

(Learning Outcomes): : -
S. (PCB)
.
©. - (Through-hole) (SMD)
8.
c. ( ) - ) | )

(Assessment Criteria):
o.
.
©. - (Through-hole) (SMD)
8.
e.
589
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(Content):

(SMD)

(Through-hole)

AN O ®

Track)

(

—

é0a.
0000

— ®
008008008090-@

2008608 s

@
C]
®
€
®

-

8b
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'(Continuity

Test)
(Continuity Test): ' ' (Buzzer)
(Cold Testing):
(Hot Testing):
(PCB Drilling and Component Placement)
(Drilling): -  (Through-hole)
( : )
(Silkscreen): (  -R1,C1D1)
: ' ' (Female Header
Pins) -
. ( ' )
( , )
(Polarity): : -
(Polarity): : : (LED)
: IC
Base/Socket
385
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(Notch) (Dot)

(Flush mount)

(Trimming):

(Cleaning):
(IPA) (Corrosion)

( Solder Bridge )

- (Through-hole Mounting):

(SMT/SMD): (Pad)

(PCB)
(Testing Components): ( ,
: )
(BOM - Bill of Materials)
(Variables): (Bin)

deo
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(Solder Bridge):

(Dry Joint):
(Polarity Check):

WL
- . VDC- ® . ®
Arduino

(- ms)

TTP223.

(Echo)

Arduino-
( HC-SRO04.

frfdasras_goigaE seeg-e_ BMET
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- DHT11, DHT22, AM2320

IR ( )
, IRLED( )
. V- V- ,
LOW (0)
(Voltage Regulator Module -
VRM)
( Vv V) (

. V- . V)
Buck converter

fifdasran_zoihgae seeg-e_ BMET
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(Audio Module)

: (amplify),
Bluetooth 5.0 (VHM-314/XY-BT), 5W PAMS8403,
TDA2030, MH-M18 , , DIY
(Keypad Module)
, (rows)
(columns) -
( 4x4  4x3)
( )
(FPC) :
(1oT)
Raspberry Pi Camera, OV2640,
ESP32 Cam

(cutting), ,
- ( -
LaserTree K30) :

(- 5mW Red Line module)

(engraving),

fifdasran_zoihgae seeg-e_ BMET
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RTC (Real-Time Clock)

174067701

( 1 ' 1 ’ ' )
(- CR2032)
12C  SPI Arduino Raspberry
Pi- -
(Solar Panel Module) Phatovoltaic (PV) Module
- (PV)
, (EVA)
- %
/ -
, 10A-60A PWM MPPT
(Breakout Board)
(PCB),
(1C)
(- Arduino,
ESP32)

Ffgsian_gwifgaier seegis_ BMET
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LCD,OLED,LED P10

Arduino
, X LCD
- P10 LED
LCD (16x2, 20x4):
OLED (0.96 inch): -

LED Dot Matrix (MAX7219):

[]

P10 LED .
[ ]
TFTLCD .
(Motor Module/Driver)
Arduino, Raspberry
Pi (DC)
(Speed) (Direction)
L298N, L293D, DRV8833
Ca 4.5V - 35V
5A, SOWATT
(- MOSFET, IGBT),

( 1 ) -

frfdasras_goigaE seeg-e_ BMET

x@ee




(Buck Converter)

DC-to-DC - (Step-down)
LM2596  XL4015 (1C)
% (efficiency)
H ] V/ . V
( : loT, , ) (wireless)
- Wi-Fi, ,

(GSM),  4GI5G -

GSM/GPRS
(Arduino, Raspberry Pi) GSM
SMS, (GPRS) -
3.7V-4.2V , -
(850/900/1800/1900MHz) loT
- SIM800L
(Control Modules):
ATmega328P-
- , Arduino IDE
Uno
, Nano -
(5V)
loT

frfdasras_goigaE seeg-e_ BMET

2V




(IEEE

802.11 bigin) , UART,
SPI, 12C ESP8266( , ESP-01S,
NodeMCU) ESP32 :
TCP/IP , 400m
) (1oT) ) (PLC)
Information Sheet:
(Content):
d.
3
(Troubleshooting): :
(Quality
Control)

frfdasras_goigaE seeg-e_ BMET
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(Test Report)

( , ),
° : | , , (
(Self-Check) - .
”?
() () () ()
?
() () () ()
. BOM (Bill of Materials) ?
() ()
() ()
?()
() ()
”?
() () () ()
(PCB) ?
( ) Printed Conductive Board ( ) Printed Circuit Board
( ) Power Circuit Board ( ) Plastic Circuit Board
2
() () () ()
(1C) 2
()  (Notch) () ()
?
() () () ()

fFifeetas_geifgan seeg-e_ BMET

N(q



()SMD () - (Through-hole)

(

SMTSMD () - ()

() 0) ()

' (Solder Bridge)

Printed Circuit Board
(Notch)

(Through-hole)
SMT/SMD

friResias_3wigare scees~g_ BMET

() ()
)
()
2
()
2
?()
2
()
2
() ()

(Answer Key) - .

Mg



(Content):

R

—WWA—

Symbol for a resistor

D WL
25 v
22001\}1

105°C (M)

1
T

I
——

Man-Polarized Polarized
Capacitor Capacitor

(Inductor)

fFfeas_eifgant srewg~e_ BMET
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N,
Diode %

+ -
Anode Cathode

flat side

cathode (-)

short lead

anode (+)

I

Coil Common
Coil Relay
NC é
BXV® Anode
r ; ! Gate
Cathode

FRgsias_ZeRgae stwgs_ BMET
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13 14
0 O——

MUY
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D | O

NEW/LEADER

ERTRA MER! DUTY
5

M)
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COLLECTOR

1
R 2
( ) | BASE
AT -
! CQllect:r Blse Emitter EMITTER
C
B
( )
E
e
E

L,

¢
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(g
© o« \I[f)°

®
[J1

-
o
~

l)l':lillo

Gate

LTI

Source©

2Ly
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(ZLIN)
z apouy

(L)
L apouy

MT2 /ﬁ MT1
N

Triac Symbol

29
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: SICIP-LE-IET-04-0

(Module Descriptor):

, : : : : (IPS)-
(Learning Outcomes): : -
(LED)
(1IPS)- ,
(Assessment Criteria):
.
3 , -
o, ( : ,
, )
8. (
] 1 )

c. ; (PPE)

S
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(Information Sheet):

- . .LEDTV- )
(Content):

d.

R. LED

. 1] ’

(1dentify Appliances and Specifications)

(Product): :
,  (cable), , , IPS,

2
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e
L& |

IPS
LED
LED LCD , Light Emitting
Diode (LED)
Liquid Crystal Layer
(
)
(Display
Panel/Screen) : : -
(RGB) -
LED . LCD SN m ATt F ey
(Backlight Unit) : LED :
(bright)

Qo
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Edge-lit:
LED

Direct-lit:

LED

(dark)

CCFL ( )

(Local Dimming)
(deep blacks)

(Main
Board/Motherbo
ard)

HDMI, USB

(Power Supply
Board)

(DC) ( V., V, V)

(T-CON)

LVDS

(Panel)

(VGH, VGL, AVDD)

frfdasras_goigaE seeg-e_ BMET
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LED

(LED /
Driver)
(. e " (2av) (DO)
LED |
(Dimming):
(LED)-
(Protection):
(Speakers)

(LVDS Cable)
(Noise)

a3
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(Keypad)
(Power):
(Volume +/-):
(Channel +/-): AR
/ ) y s ==
( ) iz e
(Menu): ==
/ (Input/Source): HDMI, s — ;
(Power, AV, TV
Menu, Input, LG
Vol+, Vol-, CH+, ’
CH-)
(Power):
LED (Channel Control):
/
(IR) (Volume Control):
, / (Input/Source): HDMI,
, | USB AV
/
(Settings & Menu):
(Smart Features):
(Signal
( ) Processing):
. LVDS (Low-Voltage
(HDMI, USB, | Differential Signaling)
Tuner) :
; /
(LVDS)

2qV
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( - ) ) )

/ : USB, HDMI,
Tuner, Wi-Fi

) (VCR) |

Audio Video (AV)
Port ,
, wi®  right audio
(left/right) it audio
HDMI video - '1
9 i -
/ , ;
AV
(Receiving
Signal):
: IR ( -
TSOP1738)
IR (Infrared Ray)
Circuit (Decoding):
(Command
Execution):
/ 1 1
( - )

frfdasras_goigaE seeg-e_ BMET
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(No Picture, Sound OK)
LED

LED Backlight LED Driver Circuit

(Dead/No Power)
Power Supply Board-

(V. V)

(Vertical or Horizontal Lines)
: T-Con Board LVDS Cable
COF (Chip on Film)
(Liquid Damage)
(Logo Hang / Auto Restart)

Main Board- (Firmware)

(Solarized / Negative Picture)

T-ConBoard Gamma IC-

(White Screen/No Video)

(Screen Flickering)

Qe
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LED
LED
LED

(Power Supply Board)

Standby Voltage (5V 3.3V):

12vDC:
24V DC:

(Main Board)

1.1V - 1.8V (Core Voltage): CPU

3.3V (EEPROM/Flash IC): (B10S)
5V (USB/Tuner):

- (T-Con Board/Panel)

(DC-to-DC)

(Range)

VCC/VIN 12v 5V

VvDD/AVDD

AVDD / VDA:

15V 17v
14v i7v

friResias_3wigare scees~g_ BMET
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VGH (V-Gate High)

VGH (Voltage Gate High):
VON
: 20V 30V 20V 30V (

VGL (V-Gate Low)

VGL (Voltage Gate Low):

VOFF (
() 5V 15v )
. -5V -10V
VCOM
VCOM:
5V A%
5V v
(Backlight/LED Driver)
LED
3o0v 60V 100v 200V
(Troubleshooting Tips):
. (Ground)
. : (5V)
. : 12v (VGH, VGL)

59
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T-Con

LED Driver-
T-Con

VCOM

friResias_3wigare scees~g_ BMET

(Self-Check) - .

S



(Answer Key) - .

(MCQ)
)
) 5V
) T-Con
) 5V
)
DC
LVDS
LED-

Timing Controller Board

(Task-Sheet) - . . :

(Instructions):

>

>

> ()
(Work Steps):

o.

.

©.

8.

c.

v,

Q.

b

>.

295
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(Specification Sheet)

..

A,
RS
!

7

G I S R

Sbo
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o)
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YV VV

SR
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(Information Sheet):

(Content):

Cooking |
Cavity

fumlable Door and choke

. - “&

@BE!IC ai H.V.CAPACITOR
¢ CH85:21105-2100v-AC
1.05UF 3% b 10/85/21
50160H S ol |

toees O [T
 MADEINNINGBO CHINA

High Voltage [, ]
Capacitor ’

S0
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Cavity

Magnetron
l ( l 1
Control panel )
(AC)

DC

High Voltage (bC)
Diode
DC

Cartist Fuse

Magneton Tube

b8
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Turn table

;w

Synchronous OHz
Motor 4,5RPM 3.5/4W ]
CWI/CCW - CLASSB
MADE IN CHINA
( / )
( +
H.V )
Transformer
Wave
guide

p¢q
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Thermal Fuse

(blown)

(Cooking Cavity):

( (Door & Safety
) Switches):
Door Lock
Switch (Limit
Switch)
(Cooling
Fan):
Waveguide
e
Magnetron
/

Oven _,
cavity

Turntable

frfdasras_goigaE seeg-e_ BMET
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PCB

friResias_3wigare scees~g_ BMET
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(Self-Check) - .

CoOw> OO w> COw>» OOw>
| | | | T ’
N

-~
-~
-~

CoOw»>

oob
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(Answer Key) - .

— : (Cavity Magnetron) :

- , DC
- ) )
- H) )
- C.
-B.
- C.
- C.
- C.
h72-3
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(Task-Sheet) - .

(Instructions):

(Work Steps):

. Magnetron, Capacitor, Fuse, Turntable Diode

(Specification Sheet)

pY: Yo}
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bYM)
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AC30V  50/60HZ

CWICCW - CLASSB J
MADE IN CHINA _

friResias_3wigare scees~g_ BMET
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(Safety Instructions)

BTV
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(Content):

"Warm"

||C00kn ’

"Warm"

Outer
Body

258
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Inner Pot

Heating Plate /
Heating Element

(Thermostat /
Temperature "Cook" "Warm"
Sensor)

(1 )
Control Switch
(Cook/Warm
Switch)

( / )
Indicator Light - i
(Cook/Warm i ﬂ -

Indicator) _;'s ﬁé_

pY-ltq
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(Cook)

(Warm)
Micro Switch
Power Cord &
Plug
( = =—
Lid/ Cover / \
- B
' '(Cook) ' '
(Warm) Q D
Magnetic Switch M
100 C \UJ i

frfasias_goigae scregie_ BMET
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ICE COOKER %
THERMAL FUSE /
( (185 C ’
Thermal Fuse 4 |
(Overheat) 250015 § /
High resistance
Coil (nichrome) ,

“Warm”

Indicator Light

(Safety Instructions):

Bifasias_Zwigaer sereg e BMET
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(Self-Check) - .

S. ?
2. ?
o. ?
8. ?
G. - ?
v, ?
q, ?
. ?
5. ?
So. ?
(Answer Key) - .
S.
2. "Warm"
9,
8. -
G.
v,
q,
b
5.

v

O
—~
~—

(Task-Sheet) - . :

(Instructions):

Sob
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(Work Steps):

(Inner Pot): -
(Heating Element):
(Thermostat): "Warm"
(Thermal Fuse):

"Warm"

(Safety Instructions)

(Electric Kettle)

(Content):

bY- 1)
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Heating Element

Body ()
Lid( )
Handle

00
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16A

Thermostat / Auto Cut
Switch

Power Cord & Plug

ON/OFF
Indicator Light

Internal Diagram

EEL ECTIRIC A< ETTILE WVWIRING
DIAG IR AS N

Hoating Elomont >
Thermostat

Electric Kettie

oON OFF

Indic ator Bulb

240V AC

R0d
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Indicator Light

(Safety Instructions):

o.
.
©.
8.
(Self-Check) - .
S (Principle) ?
2. ?
o, ?
8. ?
e. - ?
v, - ?
Q. ?
b ?
S. ?
o, ?

203
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(Answer Key) - .

o.
. (Heating Element)
o,
8.
¢.
b,
q. v
b.
>.
S0,
(Task-Sheet) - . :
(Instructions):
>
>
> ()
S ( )
/-
o,
(Work Steps):
o.
.
©. ,
8. .
c.

09
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(Safety Instructions):

® 6 r Y

(Blender)

(Content):

(Vortex Effect):

08
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(Speed Settings)

1

Motor

Blade

Jar (Glass or
Plastic)

Control Panel

DIGITAL POWER
BLENDER & GRINDER

frfdasras_goigaE seeg-e_ BMET
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Lid

Motor

Blade Motor Shaft |, Blade jam Blade

Lid Lid

(Safety Instructions):

S.
2. Lid
9. Motor
(Self-Check) - .
S. ?
Q.
o, '‘Control Panel'- ?
8. — ?
e. (spill) ?
, (Jar) ?
q. ?
.
S. ?
d0. 2

Y
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(Answer Key) - .

S. , (G )
R.
o, (Speed)
8.
e. (Lid)
v, (Glass)
Q.
b,
>. . -
S0,
(Task-Sheet) - . :

(Instructions):
>
>
> ()
S, ( )
- ( )
o ( )
8.

(Work Steps):
o.
2.
©. :
8. :
¢.

09
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: (Coupler)

(dar)

(Gasket)
Motor
Blade
(Safety Instructions):

o.

. Lid

9, Motor

(Content):

ob
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(Centrifugal Juicer):

(Masticating Juicer - Cold Press):

(Auger/Screw)

© 6 pr Yy
~~

( - RPM)

Motor

Juice Collector

Pulp Container

pulp

frfdasras_goigaE seeg-e_ BMET
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Feed Tube

Blade Assembly

Lid

Motor / /
Blade jam, Pulp Blade , Pulp Container
Container
Lid Lid

(Safety Instructions):

. Blade-
2. Lid
©. Motor

frfdasras_goigaE seeg-e_ BMET
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(Self-Check) - .

S ?
2. ?
9, 'Feed Tube'- ?
8. ?
G. ?
)
a. 'Juice Collector*- ?
b ?
5. (Lid) ?
So. ?
(Answer Key) - .
o.
.
o,
8. (Pulp Container)
e.
v,
q,
b,
>.
S0,
(Task-Sheet) - . :
(Instructions):
>
>
> ()
S ( )
. -
o, ( )
8.

SPN
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(Work Steps):

© 6 r Y

e

(Motor):
(Blade Assembly):
(Pulp Container):

(Safety Instructions):

. Blade-
2. Lid
9. Motor

B
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(Content):

(Grinding):

friResias_3wigare scees~g_ BMET

(Grinder)

WV



Motor

Grinding Bowl

Blade

Control /
Switch

Lid

08
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v

[CFd

¥I DGR X®O6 LY

v
o

¥ILDEAR X®O6 LY

v
o

Lid

(Safety Instructions):

Blade-

Dry/ Moisture-sensitive Motor

(Self-Check) - .

?
(Grinding Bowl)- ?
(Lid) ?

(Safety Precaution)

(Answer Key) - .

(Moisture-sensitive)

friResias_3wigare scees~g_ BMET
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(Task-Sheet) - . :

(Instructions):

>
>
> ()
S. ( )
2. ( )
o. ( )
8.
(Work Steps):
o.
Q.
©. :
8. ;
e.
(Bowl)
(Lid) ,

VY
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Motor

Blade

(Safety Instructions):
Blade-
Lid
Dry/ Moisture-sensitive Motor

- . (IPS)

- (IPS) :

(Content):

(1PS)
(1PS)

(1PS)

(Instant Power Supply) ,

ST
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(&2 s [ T30 BlE (@)

AC Input Rectifier Filte_r Converter Inverter Transformer Output (AC)
CapaCItor (DC-DC) (DC-AC)

(1Ps)

ACtoDC DCto AC

— AC DC
— DC AC
AC Input: IPS-
Rectification: AC Input DC

Filtering: Filter Capacitor DC
Conversion & Inversion: Converter Inverter
AC
Battery Backup: AC
Control & Protection: Control Circuit Protection Circuit

Cooling System:
DC & AC Output:

WY
FiResa_Zoigae sewg~3_ BMET



(IPS)

Battery ( )

AC Input (AC

)

Rectifier Circuit AC DC

( )

Filter Capacitor DC

( )

Converter Circuit DC

( )

Inverter Circuit DC AC

( )

800VA
Transforn

Transformer

( )

V>
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Pulse Width
Modulation (PWM)
Controller

Output Capacitor

( )

AC

Protection Circuit

( )

Cooling System (

)

1.5 INCH

Control (Switching)
Circuit

DC Output (

)

DC

[y E ] TR
9.5 1000W IPS UPS BOARD

frfdasras_goigaE seeg-e_ BMET
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100nF/400Y

— = = AP3003 150W INVERTOR
WW W _eproje.com

22001 2VI2VY

47k
BRI G GERILIMIAVART

2 % 40w A
- , RZ rR9
< SENSE
a7k 2.2k
% Rrs ca rR10
o

e 2.2k
10k | 10UF/16V
L. GERi BESLEME .. L

a1 12V

IRFZ44 164 ]

BAT1 !

= 12VAKU

10K | l

SENSE O 1 18 TR1 =
i 2X12V £ 220V #1 50w
3 14 <
TS - i S
- - o +12v +12v 220vac
"Rv1 6. 11 a2z D
470K ¥ S0 ==
3 - 1= g
c1 c2
1K, AW
10uUFf1BY L
s6nF
FREXANS c‘%‘sz‘
L_Jea
-

INVERTOR CIKISI

IPS / /

PWM Controller , PWM Controller ,

(Self-Check) - .

S. ?

2. ?

o, - ?

8. ?

¢. ?

Y, ?

q, - ?

v. ?
5. ?

So. ?

D
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(Answer Key) - .

AC-DC DC-AC

DC AC

¥ILEAR®O LY

[
o

(Task-Sheet) - . :

(Instructions):

® 6Ly
1

( ): ,

(Work Steps).

® 6 p Y

A

Y
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(Safety Instructions):

S,
2. Multimeter
9
8

. Safety Gloves Goggles

239
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. SICIP-LE-IEL-05-O

- (PLC)
(Learning Outcomes):
S ( CPU, , )
R - ( ] ) ( ] )
o,
8.
: (Assessment Criteria):
o. -
2. (Ladder Diagram)
o,
8. (Troubleshooting)

8
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(Content):

>. PLC-
Q.
o, ( )
8.
¢.
v,
PLC-
(Programmable Logic Controller) -
S - (Central Processing Unit- CPU)
3. (Power Supply)
o, (Memory)
8. (Input Module)
e. (Output Module)
v, (Programming Device)
q, (Communication Module)
¥. Chassis/Rack/Rail ( I 1)
- (Central Processing Unit- CPU)
PLC .
(Logic)

PLC

3¢
FiResa_Zoigae sewg~3_ BMET



) (Compact PLC):

(Compact PLC)
/ (1/0)
: 110

Siemens S7-200 Mitsubishi FX series

)

. : / (1/0)

(Power Supply):
(AC) (DC)- PLC-

friResias_3wigare scees~g_ BMET

CPU

CPU,

Y



PLC ,
: / : / RAM (
) ROM/EEPROM ( ) ,
PLC .
RAM (Random Access Memory): (Volatile) ,
ROM/EEPROM (Non-volatile Memory): - (Non-volatile) ,
PLC-
(Firmware)
Data Files ( ): : : : (Internal relay)
Program Files ( ):
(Input Modules):
(PLC) ,
( - ' ' ) - (CPU)
- ( )
, , * '(Oon) ' '(Off)
( - )
( - )

(Isolation):

224
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S (Digital Input Module):

2. (Analog Input Module):

(Variable Signal)

(Output Modules):

- (Actuator)

PLC-

: : (Lights/Lamps),

(
( S )

(Programming Device):
PLC
(Programmable Logic Controller) -

PLC

, , Ethernet

PLC-

friResias_3wigare scees~g_ BMET

(RS-232/485)

(PLC)

PLC-

PLC

SN



PLC :
PC/Laptop ( ): : ( - CX-

Programmer, TIA Portal, Studio 5000) (Ladder Logic)
(Handheld Device): , PLC-
/
, , (FBD), (ST)

(Communication Module)
PLC (Programmable Logic Controller) .

( - HMI, SCADA, VFD, , PLC) -

S - (Data Exchange):

2. ; (  -VFD

)
9, : PLC-
8. (Data Acquisition):
(Types)
(Ethernet Module): - (Profinet, Modbus

TCP/IP)
(Serial Module): RS-232, RS-485, RS-422
(Fieldbus Module): Profibus, CANopen, DeviceNet
(Wireless Module): GSM, GPRS, Wi-Fi

223
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8. Chassis/Rack:

( ,4,7,10,13,17

n n CPU—

S7-300, S7-400 ( , BES74031JA110AA0)

PLC

(Mitsubishi)

YV VYV VYV VY

friResias_3wigare scees~g_ BMET

1/10

)

0o



(RI45): -
PLC

RS-485; - ( )
,  Modbus RTU

RS-232: - ) - -

USB: ,

RS-422: RS-485
/

. RS-485/RS-422 RS-232

()

friResias_3wigare scees~g_ BMET

, PROFINET, Modbus TCP/IP,
HMI

EtherNet/IP

uSB

" (POM)

9D



. RS-485 -

Siemens: S7-1200/1500 ( -CM1241)

Mitsubishi: FX series communication modules ( - FX3U-485BD, FX3U-232BD)

ProSoft: Modbus Master/Slave Modules
; (scalability)

(PLC)

,  ON/OFF ,
: PLC (Programmable Logic Controller)
: (manually)
(ON) (OFF)
(NO) Normally Closed (NC)
PLC- :
(momentary),
Normally Open (NO): ‘START’
Normally Closed (NC): ‘STOP’
Latching/Maintained: ,
PLC )
PLC- (Ladder Logic)

friResias_3wigare scees~g_ BMET

PLC-

PLC-

Normally Open
/ ,

202



(Contacts):

Make Contact / (NO)
Break Contact / (NC)
(Timer):

On Delay Timer/

Off Delay Timer/

(Counter):

Up Counter/

'CTR'

Down Counter/

friResias_3wigare scees~g_ BMET

'CTU'" 'CNT

'CTD

|CD|

'CCI

R



Up-Down Coounter/ -

'CTUD

Relay Coil /

(Set) / (Reset)

Inverted Output Coil/

(Mathematical)

(Addition)
(Subtraction)
(Multiplication)

(Division)

(Comparison)

(Emergency Stop)

Ffasias_zoiRgae sewge. BMET
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.(Proximity Sensor)
(PLC) [, ]
( ) [, ] -

) (NPN) (F;NP)

(  10.0,10.1)

(Ladder Logic)

( Q0.0) :
(Wiring):
PNP Sensor:
NPN Sensor.
DC

(Input) (
‘Normally Closed’ (NC)

PLC

friResias_3wigare scees~g_ BMET

PLC-

PLC
, [ ) ,

‘Normally Open’ (NO)

PLC-

0¢



PLC

PLC- (Input Module)
(Actuator)- ;
NC NO) PLC-
PLC ( - )
Industrial
(PLC)

(Position/Speed) -
(HSC) , ,
: ( JA B

- - ( - Delta, Siemens S7-1200)
(Connection): VvV DC
(A,B)PLC- -
(Linear/Ring) - HSC
: , , (CNC)
( ) (
( ):
( - ) ' )
(PLC)-
(0-27648) ,
4- 20mA )
(Pressure/Temp)

frfdasras_goigaE seeg-e_ BMET

(- TIA Portal, WPLSoft) :

(AGV)

4-20mA  0-10v

(Scaling)

0-10v, 1-5 v ba -10 to +10v

VY



- (2-wire) : 4- 20mA

(Scaling): -, (4- 20mA) (  -0-100 bar)
NORM_X SCALE X

: 0-50 4- 20mA :
FC106 SCALE

( ,4-20mA 0-10V)

(Flow Meter) PLC (Programmable Logic Controller)

, - mMA
(Flow Rate) : (Scaling) (PID)
PLC
PLC- (Al) , FC105 Scale X
(Control): PLC- (PID)

(Totalizer): OB35
(Total Volume)

24V DC, 120V AC, 5V DC(TTL)

Q09
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(PLC)

: S (Relays),
(Solenoid valves), (Contactors), : (Pilot
lights/LEDs), (VFD)
(Relays & Contactors): ( - )
RealPars
(Solenoid Valves): (Pneumatic)
(Hydraulic) :

(Pilot Lamps/LEDs):

(VFD/Motor Drives):

(VED) Tooling U-SME

(Alarms/Sirens): (Fault)

(Heaters):
(SSR)
oo): . .  (onioff )
(AO): (- . )
: : (Triac) :
( )

(PNP) : PLC +24V
(NPN) : PLC (ov)

friResias_3wigare scees~g_ BMET
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DVP-10SX
) - |
EEEREEEES AEEEEEEEE

(Relay Control System)

(Relay Control System) :

( - ) ) )
(Isolation): ( - ) - ( - )-
(Protective Relays)
(Coil): :
(Armature): /
(Contacts): (Normally Open-NO Normally Closed -

NC)

Sk

frfdasras_goigaE seeg-e_ BMET



, Conveyor )

(Contactor) : -

PLC (Programmable Logic Controller) Control System
(Industrial Computer), -

(automate)

- (hard-wired relay logic)

IEC 61131-3 PLC-

(Ladder Logic - LD),

o (Ladder Diagram - LD):
o (Function Block Diagram - FBD):
o (Structured Text-ST):  Pascal C-
o (Instruction List - IL): -

- IEC 61131-3

friResias_3wigare scees~g_ BMET

(wiring) )

(Rugged)

(v4)

80



o (Sequential Function Chart - SFC):
(steps)

(Applications)

(Manufacturing): : ,
(Process Control): , ,

: , , HVAC
: Siemens, Allen-Bradley (Rockwell Automation), Mitsubishi, Omron, Delta

(Feedback)

- (Closed-Loop Control System)

(Error)
. - (AC)

(Feedback): :

(Error Detector):
(Controller):

8
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(Actuator):
(High Accuracy): -
: (Disturbance)

(AC):

- (self-Check) .

®» 6 Ly
D

(Answer Key)- .

>. CPU (Central Processing Unit)

. ( , ) CPU-
o, PLC- DC

8. Ethernet RS-485

B
frfdasras_goigaE seeg-e_ BMET



PLC-
PLC

(Content):
PLC
)
Main Unit (MPU):
Input Terminals (X):
Output Terminals (Y):

Status Indicators:
RUN: ( )-
ERROR; ( )-
BAT.LOW: ( )-

(Delta) PLC

( :DVP-SS2/SX2/SE)

(Task Sheet) - . .

¥ I o0 ¢ R ©® 6 Y
~

v v v
v v 0

1/0
. Compact ( ) Modular (
. DVP-14SS2
PLC- X' (X0, X1, X2...)
Y' (YO, Y1,Y2.)
PPE

fFifeetas_geifgan seeg-e_ BMET
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¢cr oLy

PLC

(Information Sheet) -

(Content):

- (Self-Latching)
(Timer) (Counter)

Ladder Logic (LD),
Function Block Diagram (FBD),
Structured Text (ST),

Instruction List (IL),
Sequential Function Charts (SFC)

PLC

PLC

RSLogix, Mitsubishi GX Works)

Ladder Logic:

friResias_3wigare scees~g_ BMET

( Siemens TIA Portal, Allen-Bradley

Delta PLC

WPL Soft

PLC

88



Function Block Diagram: :

( sm
PLC
PLC
PLC ,
Latching ( ): )
Y X
Timer (T). PLC-
" TMR T1 K100 ( K100 : = . )
Counter (C): " CNT C1K5 (
)
I (1/0)
WPLSoft:
: (LD)
: DVP ( : DVP-SS2, SX2, 10SX)
: Windows XP/7/8/10/11, RAM: 512MB+.
ISPSoft:
: 'Function Block Diagram' (FBD) 'Structured

Text (ST)
: - ( :AH500, AS Series)

BC
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. Windows 7/10/11, RAM: 2GB+, COMMGR ( )

, Rung

« Left Rail (Power Rail):

« Contacts (Inputs):

« LD (Normally Open - NO):

« LDI(Normally Closed - NC):

« Coils (Outputs): ( : OUT)

 RightRail:
AND Logic: (Series)
OR Logic: (Parallel)

| (1/0)
/
/
X0, X1, X2... YO, Y1 Y2..
: (Comment)
/ (DVP10SX ):
DVP10SX - (D-Register)
Input Mode: (-10V ~ +10V) (-20mMA ~ +20mA) . D1115
- (Self-Latching)
- , ( )
(ON) NO (Normally Open)
, NC (Normally NC (Normally Closed) (

BY

friResias_3wigare scees~g_ BMET



S. (Contactor) ()- (
3. (NO - Normally Open) - ( )
. (NC - Normally Closed) - ()
8.
(Phase) NC
:NC NO
:NO
(Neutral)
( ) NO (13-14
(NO) (Parallel)
13-14
()
(ON): (KMm)
(Hold): (13-14)
(OFF): (NC) :
Closed) ( )
- '(seal-in)
(Timer) (Counter)
(PLC)
(Counting) /
(Pulse) (  -CTu,CTD)

friResias_3wigare scees~g_ BMET

- ' (seal-in)

V AC)

) 13-14

(13-14)

(Delay)

- TON, TOFF),

389



(Timer)

TON (Timer On-Delay): delay
TOFF (Timer Off-Delay):
: 1 1 /
(Counter) ;
CTU (Count Up): (Increment)
CTD (Count Down): (Decrement)
: (Product counting), :
PLC (- RSLogix, TIA Portal) (T) (C)
(Preset Value - PV) ( )
(Sensor/Switch)
/ (Load/Relay)
CTU
— Count Up H(CUD>— C’OUNTER
Counter Countert -
Preset 0- —(DND—
Accum 0
Relay Counters
(NC) (NO) ,
(Latched)
(Start Push Button): (Normally Open - NO)
(Stop Push Button): (Normally Closed - NC)
(Contactor - KM1):
- / (Auxiliary Contact): (NO 13-14)

RBY

fifdasran_zoihgae seeg-e_ BMET


https://www.google.com/search?sca_esv=04572e48b25069e1&sxsrf=ANbL-n4WtuT8o30LRMbaMQoVmqiaZGdKSQ%3A1771572972480&q=PLC+%E0%A6%B8%E0%A6%AB%E0%A6%9F%E0%A6%93%E0%A6%AF%E0%A6%BC%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%B0&source=lnms&fbs=ADc_l-aN0CWEZBOHjofHoaMMDiKpmAsnXCN5UBx17opt8eaTX-iVZ7JibxEA2X7M_ninQtyPvLjOMD8rEbvmEXFkpf-BfMYJ6qGEhz6U0GaqT0wgg-tgiu5xt0pgg_3NzNwHCweAsmuk7xPqwiN88ULRPqs3Xk3f1VFBHTQSkn83zIcuGsBYkMcb9pxgW_t1LVqWkoUBwU-d&sa=X&ved=2ahUKEwjq4dDOx-eSAxUCUmcHHfs4B4EQgK4QegQICBAB&biw=1460&bih=619&dpr=0.94&mstk=AUtExfBDeHy1ikVfthNVGLtlx7hh5uPmIwdSfYXiFg_ILWyhIo2fix1z160PMw5Z541C2AzYt7tzyI10qH72oGWQgFxUd2Lql0eix6ZAYbDBPfHpPwzc5Nl3jVByFE-d3aMDbei5EZyOrwfEkqXFanKkKKE4aP_GNHknaEAMJ_aJKXpYj94a0ADWsCjSOnd2SiQyg6yYJGI1rUKq0_DMF2-89WgUbY4FG7lXa_Eslp3iBVTNIMURD3nbo3lCxuc9Lp8Ry9bBvDjhBguMmW_VQyg5xiidMPDKOsOtyGC80sniGaLGzQ&csui=3

(O/L Relay):

(Working Principle):

S (start): (KM1)
2. (Holding): (Auxiliary NO)
( - )
. (Stop): (NC)
(PLC)
CPU,SD ( )
I (110) : : (Wiring diagram)

PLC (Backup & Storage):
sb |/ : CompactLogix Allen-Bradley- SD

(ACD, GWC ) ,
(Documentation):

« 1/0 : ,

. ; | ,  (rung)

(Troubleshooting) :

B>
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https://www.google.com/search?sca_esv=04572e48b25069e1&sxsrf=ANbL-n5R6tzdDNwDIenbvVXsS2glx6ZN_w%3A1771573375331&q=%E0%A6%B8%E0%A7%87%E0%A6%B2%E0%A6%AB-%E0%A6%B9%E0%A7%8B%E0%A6%B2%E0%A7%8D%E0%A6%A1%E0%A6%BF%E0%A6%82&source=lnms&fbs=ADc_l-aN0CWEZBOHjofHoaMMDiKpmAsnXCN5UBx17opt8eaTX-iVZ7JibxEA2X7M_ninQtyPvLjOMD8rEbvmEXFkpf-BfMYJ6qGEhz6U0GaqT0wgg-tgiu5xt0pgg_3NzNwHCweAsmuk7xPqwiN88ULRPqs3Xk3f1VFBHTQSkn83zIcuGsBYkMcb9pxgW_t1LVqWkoUBwU-d&sa=X&ved=2ahUKEwi3oYmPyeeSAxUGe2wGHcpUFUwQgK4QegQIBBAB&biw=1460&bih=619&dpr=0.94&mstk=AUtExfAW2mFEPTLgM2Uz7DgidmI0ityFEBC_9PsXp7pbAnZ5lYQxsCAYt5Tf-fqC1y2af3E7pUa2hNGS0Ndb_g3XjD5-YKBRHZiT2sd5PWobpG1TqDERMwJCsg5qIaF7blgu_NtEpE9zQR3lvqKUEHnOGyfnLIsR5wd_PMuv-UB4Xer8uqNJEGoM6tomO_8fTzekMV8mGN2g3ZTlpR9l5KnbaE4t1tYbCZSHomwfF1Shp5jkxxOIYO3hrRLR3CM4S34Vh03aNPHRQuvUhtCFrpPGksnQAf1cUYuAQ6cGvqdTCAlOHw&csui=3
https://www.google.com/search?q=%E0%A6%A1%E0%A6%95%E0%A7%81%E0%A6%AE%E0%A7%87%E0%A6%A8%E0%A7%8D%E0%A6%9F%E0%A7%87%E0%A6%B6%E0%A6%A8%E0%A7%87%E0%A6%B0+%E0%A6%AA%E0%A7%8D%E0%A6%B0%E0%A6%AF%E0%A6%BC%E0%A7%8B%E0%A6%9C%E0%A6%A8%E0%A7%80%E0%A6%AF%E0%A6%BC%E0%A6%A4%E0%A6%BE&sca_esv=04572e48b25069e1&biw=1460&bih=619&sxsrf=ANbL-n7WtGSTi_tVQCkhNyoasdHIoB31_g%3A1771573377637&ei=gRCYaebIJp2VseMPoO2juQ4&ved=2ahUKEwix97jPy-eSAxUfcGwGHUxaGF0QgK4QegQIBxAB&uact=5&oq=%E0%A6%AA%E0%A6%BF%E0%A6%8F%E0%A6%B2%E0%A6%B8%E0%A6%BF+%E0%A6%AA%E0%A7%8D%E0%A6%B0%E0%A7%8B%E0%A6%97%E0%A7%8D%E0%A6%B0%E0%A6%BE%E0%A6%AE+%E0%A6%B8%E0%A6%82%E0%A6%B0%E0%A6%95%E0%A7%8D%E0%A6%B7%E0%A6%A3+%E0%A6%8F%E0%A6%AC%E0%A6%82+%E0%A6%A1%E0%A6%95%E0%A7%81%E0%A6%AE%E0%A7%87%E0%A6%A8%E0%A7%8D%E0%A6%9F%E0%A7%87%E0%A6%B6%E0%A6%A8%E0%A5%A4&gs_lp=Egxnd3Mtd2l6LXNlcnAic-CmquCmv-Cmj-CmsuCmuOCmvyDgpqrgp43gprDgp4vgppfgp43gprDgpr7gpq4g4Ka44KaC4Kaw4KaV4KeN4Ka34KajIOCmj-CmrOCmgiDgpqHgppXgp4Hgpq7gp4fgpqjgp43gpp_gp4fgprbgpqjgpaQyBRAAGO8FMgUQABjvBTIFEAAY7wUyBRAAGO8FMgUQABjvBUj-ElDLC1jLC3ABeACQAQCYAdsBoAHbAaoBAzItMbgBA8gBAPgBAfgBApgCAqAC_wGoAhTCAgcQIxgnGOoCwgINECMY8AUYJxjJAhjqAsICFxAAGIAEGJECGLQCGOcGGIoFGOoC2AEBwgIQEAAYAxi0AhjqAhiPAdgBAcICEBAuGAMYtAIY6gIYjwHYAQGYAxzxBYACOTHP_K3nugYGCAEQARgBkgcFMS4wLjGgB4gFsgcDMi0xuAfjAcIHBzItMS4wLjHIBx-ACAA&sclient=gws-wiz-serp&mstk=AUtExfC54QQEpYfnaP5q6rcKBvknj4Br8hiVMXs6ONfhZyxNluuK1Z2ixFYNyBXcslGE33lTcY6CuFulm20OJupUkHaljJ292YCnenKcg-35tArPc0Fn68jeGdGh24kqIWQK4KOwiUfB0Fzt6Ox6zDUHvgm9IQHeL-x8Gayp0t_m6s1VpKQ&csui=3

- (self-Check)- .

>. PLC- (Latching) ?
2. PLC K100 ?
o, (Counter) ?
8. AND OR ?
¢. PLC
Y, Normally Open (NO) Normally Closed (NC) ?
Q. 'Rung' ?
b PLC- ?
S. ?
0. PLC ?
(Answer Sheet)- .
o. ,
Q. . PLC- . TMR T1 K100; K100 (
= )
©.
8. : (Series) AND
(Parallel) OR
G. . Siemens TIA Portal, Allen-Bradley RSLogix, Mitsubishi GX Works Delta
PLC- WPLSoft ISPSoft
v, NO ( ), NC
'Rung’
q. . X0, X1, X2... YO0, Y1 Y2..
b,
s. : (Troubleshooting)

QG0

frfasias_goigae scregie_ BMET



(Job Sheet) — . . : -
(Resources required): (PPE): ; /I,
: Delta DVP-14SS2/SX2 PLC
» WPLSoft '
> (Start/Stop)
(Ladder Logic): (Row)
Row 1: LD X0, OR YO, ANI X1,0UT YO ( - )
Row 2: LD YO, TMR TO K50 (YO )
Row 3: LD TO, OUT Y1 ( Y1l )
(Procedure):

WPLSoft PLC

X0 X1 (NC)
PLC- PLC-

(Observation):

X0 YO X0 YO ( )
o) Y1

( :7T0,T1)

N
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(Content):

),

R
9.
(PLC) (LEDs) (Fault)
RUN ( ), ERR/IFAULT (), PWR (
PWR ,ERR

PWR (Power) LED:
(OFF):
I (ON):

RUN LED:
(OFF):
I (ON):
(Flashing):

'Stop'

ERR/FAULT LED:
(OFF):
I (ON):
(Flashing):

1/0 LED (Input/Output):

(OII\I):

frfdasras_goigaE seeg-e_ BMET

(Internal Error)

(Broken wire)

110 (
/0

(cPL)

/

2



Comm/Link LED (Communication):

( ):

ERR Fault
/0 ( 7 )
RUN
(PLC)- (1/0)
/ : ,
(Input)
(Loose Wiring):
(Output)
(Common)
LED 110 LED

(Monitoring):

friResias_3wigare scees~g_ BMET

(HMI)

(Restart)

'Run’

(e



(PLC)
: (IP, Subnet Mask)
(Modbus/Profibus/Ethernet)

(Physical Connection):
(Ethernet, RS485/RS232)
(Corrosion)

(Network Configuration):
IP (Subnet Mask)

(- Baud rate, Parity, Station ID)
(Power & Hardware):
'Fault'
(Software & Firmware):

PLC HMI- , PLC

(Noise Interference):
- (Shielded cable

X' (Red X): |

(Yellow Question Mark): EDS (

friResias_3wigare scees~g_ BMET
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. Delta DVP PLC, 24V DC Power Supply, Programming Cable

- (self-Check)- .

. PLC- 'ERROR'LED ?
. PLC- ?
. PLC - ?
(Answer Key)- .
. RUN LED
COM Port
(Instructions):
(Procedure):
>. PLC- LED
. ‘Communication Setting'
o, (24v DC)
8. PLC- 'STOP '‘RUN'

(Description):

- POWER, RUN, ERROR

(Resources Required)

friResias_3wigare scees~g_ BMET

e



. ERROR LED

(LN +-)
RUN LED , PLC- 'RUN'
'X'LED
\ 'Device Manager'- (COM1/COM2)
(Specification Sheet)
(Troubleshooting)
(Problem) (Cause) (Solution)
No Power

Communication
Error

1/0 not working

friResias_3wigare scees~g_ BMET
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. SICIP-LE-IEL-06-O

(PPE  LOTO),

(Learning Outcomes):

(PPE) (LOTO)
(Work Order)

(Assessment Criteria):

(PPE)
(Lockout/Tagout)

T L EC R ® 6 NV
N

&)

frfdasras_goigaE seeg-e_ BMET



(Information Sheet) - .

(Content):
o.
2. (PPE)
o, (Work Order)
8.
G. (Repair Products and Systems)
L, (Test Products and Systems)
( ) ,
( : )
(PPE)
(PPE): )
Circuit Diagram, User Manual Service History
, , ( )
(LOTO) . Y ' '
(LOTO - Lockout/Tagout)
(
, ) , (Lock) (Tag) :

Y
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(LOTO)

(Lockout):
(Tagout): :

(Work Order)

(Technical Diagram)

(Schematic Diagram):

(symbols)
(Single Line Diagram - SLD): -
( )
. Block Diagram):
(
(Pictorial Diagram):

. (Panel Layout Drawing):

. (Wiring Diagram):

. (Install Products and Systems)

( -VFD PLC)

. (Mounting): DIN Rail
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Lugs/Ferrules
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(Earthing):

(Observing Symptoms): Error Code ( -
Overload, Phase Loss)

: PLC ( )

(Repair Products and Systems)

. : (HMI) ;
. : : (Contact Cleaner)

(Test Products and Systems)

. - (No-load Test):

. : (Emergency Stop)

Qo
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(Self-Check)- .

S. 2

(LOTO) ?
?

[Crd

(No-load Test) ?

L& Ar®

(Answer Key)- .

ol

(LOTO) / (Lockout/Tagout)

b. : (Lugs) (Ferrules)

(Job Sheet)- . :

. (LOTO)

(PPE): , ,

(LOTO Kit)
(Circuit Diagram)

® 6 py

WD
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(Procedure):

S. ; PPE (LOTO)

il

(Content):

v
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(Proximity Sensor)

\ Capacitive

/ , Inductive

(Photoelectric sensor)
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VO



\Vcc Gnd

(Temperature Sensor)

RTD (Resistance

Temperature Detector) Thermocouple

Thermocouple

ST,
77 77y

77 /

RTD

(Pressure Sensor)
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NO, NC

Flame Sensor (3-Pin)
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/
‘ £ [
Normally Open(NO) E- L [ E. [
Normally Closed (NC)| Normally Open(NO) oo =T glg
[EC  NEMA H [EC  NEMA H
symbol  symbol symol  symbol
Normally Closed (NC) Normally Open Normally Closed
/
(VFD)
(Variable Frequency Drive)
AC
(VFD)
% ( ) S
(7))
/
(NC)
(NO)
(NC) (Open)
(NO) (Close)

VY
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(Timer)

(Counter)
(Up counter) (Down

)

DIGITAL COUNTER

foq : FITBR
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v



(Solenoid Valve)

b
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| PT-100 temperature
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(Self Check) — .

(PID) ?

T LER OO NKY
D

So. ?
53, 2

NOR ?
8, ?

(Answer Key)- .

. ; ( - - ) ]

el

o, : ;o (Capacitive) (Inductive)

v, : ;. RTD (Resistance Temperature Detector)
(Thermocouple)

do. ( - - ) -

.

Q90
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R . -
29, .

>8.

(Job Sheet)- . :

X o6 LY

(Procedure):

© 6 rp Yy

)

Ve
—
1
N

29
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(Content):

¢cr P oryY

NO

YV YV VY

(On)

233
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YV VY

%( )
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. (Cam Switch)

. ( ) (Direct on line Starter/ Dol Starter)
. - (Reverse-Forward Starter)
. (Automatic-Star Delta Starter)
. (Auto Transformer Starter)
. (Primery Resistance Starter)
()
/
o.
.
o,
8.
R,YB L1,L2 L3
T1, T2, T3 uv,w
(On) (On) NO
Al (On)
(On)
L1L2 L3 T1,T2,T3
(Off)
(Off) (Off)

48

FiResa_Zoigae sewg~3_ BMET



R)Y,B
R,B,Y/B,Y,R/Y R B

L1,L2 L3

YV VYV '

Y

R, Y, B
L1,L2, L3
T1,T2,T3

T1T2T3
T1,T3T2/T3, T2, T1/ T2, T1T3

2q¢
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T1,T2,T3 UuvVv.w

(On) (Off)
(Off)
(Off) ( ) ()
Mci ( ) Mc2( )
( ) Mcl ( ) Mc2 ( )
(Off) Mc1 ( )
(Off)
Mc2 ( )
( ) Mcl ( ) Mcl ( )
>
>
>
>
>
>
>
(Comon), (Star) (Delta)

29y
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%- %

R, Y,B (Comon) L1,L2,L3
T1,T2T3 u2Vv2, w2
(Comon) L1L2L3 (Delta)
L1,L2L3 (Delta) T1,T2T3
(Star) T1T2T3 (Star)
L1,L2L3 (Delta)
T1,T2T3 U2, v2, W2
(On) (On)
(Comon) NO (Comon)
Al (On)
(Comon) (On) (Star)
(On)
(Delta) (On)
(Off)
(Comon)
(Off) (Off)
(Star) (Delta) (Star)
(Delta)
.« (

294
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(Self Check) -

(Answer Key) - .

(Cam Switch)
( ) (Direct on line Starter/ Dol Starter)
- (Reverse-Forward Starter)
(Automatic-Star Delta Starter)
(Auto Transformer Starter)
(Primery Resistance Starter)

YV VYV

v
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(Job Sheet)-:

PPE

AN O XY DT b

PPE

AN O XY DT b

PPE

AN OBy DT b

R94s
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