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AT 1 Rfvew =Rw siiféeienia (Digital storage oscilloscope)
3.1.180 | fefses =iwr stifaeti=ria (Digital Storage Oscilloscope) % &= % et a¥ fafsrr fe=om #

gg= &% (Identify the different controls on the front panel of a Digital Storage Oscilloscope) 1
3.1.181 | DSO & Iw ¥ fAfere goagite fvmer & s, smaftr v @@ safy & 717 (Measure

the Amplitude, frequency and time period of typical electronic signal using DSO) 4
3.1.182 | DSO =t fiiexX & Fae #X ¥ e &1 fife M #% 39T st #X (Take a print of a signal

from DSO by connecting a printer and tally with applied signal) 8
3.1.183 | IC 8038 & ITANT F¥eh HFIT FAALeT HT {FHI0T 3T I F¥

(Construct and test function generator using IC 8038) 10

AT 2 gFAE SMD (2,3,4 = "est) (Basic SMD (2,3,4 terminal components))
3.2.184 | 2,3,4=fdaa SMD weat &t 9g=9 (Identification of 2,3,4 terminal SMD components) n
3.2.185 | fa=m gem PCB & SMD w=reat #t grateey & (De-solder the SMD components from the

given PCB) 15
3.2.186 | U% PCB # SMD weat &t #ieex & (Solder the SMD components in the same PCB) 17
3.2.187 | PCB # faz=rear & forw sitw &¥ (Check for cold continuity of PCB) 18
3.2.188 | Hfed amRe A€ 9 Et/qW Aies¥/ gel g5 PCB gra® &t 8= (Identification of loose/dry

solder, broken tracks on printed wired assemblies) 19

SMD @Rt e ReteefRaT (SMD Soldering and Desoldering)
3.2.189 | SMD #iefar Bem & fog stawas fafsa wawee oY G &t qea T

(Identify various connections and setup required for SMD soldering station) 20
3.2.190 | STWT-3TT |C ¥t ghgT FT ATt SR & qe= &% (Identify crimping tools

for various IC packages) 22
3.2.191 | SMD #Ai=efR gdes ¥ sesy @fdm &t e IC it Sieieey F39 F oy SerT-s7enT dahett &1

gewTer AT (Make the necssary settings on the SMD soldering workstation to desolder

various ICs of different packages) 23
3.2191 | -3 IC & faemT &%= & forg SMD AR ’em a¥ savas d@few &

(Make necessary settings on SMD soldering station to solder various ICs) 25
32193 | areR/feateiar fafer F IT9T FTd gY Y AdE AT TEH & TAHIT

& forw stmawass &fdsr #3AT (Make necessary setting for rework of defective

Surface Mount Components using soldering/desoldering method) 28

PCB fka#% (PCB Rework)
3.2.194 | PCBs & forg PCB e, Tae d9¥ i Aeayul a& &t S HI¥ AL &

(Check and repair PCBs single, double layer and important test for PCBs) 32
3.2.195 | HAice¥E SIS HT AT FX, W &1 IqT TG 31X I4: F & forg PCB 1 aierr &% (Inspect

soldered joints, detect the defects and test the PCB for rework) 34
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3.2.196
3.2.197

3.2.198
3.2.199

3.3.200

3.3.201
3.3.202

3.4.203

3.4.204

3.4.205

3.4.206

3.5.207

3.5.208

3.5.209

3.5.210

35211

HAT-AAT AT & ST ™ ATt (Remove the conformal coatings by different methods)
FHIfET &1 gfawma #¥ (Perform replacement of coating)

PCB & afs sfte fifgfém #%¥ (Perform baking and preheating of PCB)
AleeY AT A AAfawT O #t avwa #X (Repair solder mask and damaged pad)

AT 3 @ gRiaa Uit (Protection devices)

SAT-AAT THR & FA T TEA FEAT FA 413wt % arf, Rt & F (NO volt coil) FE &t &
A & forg g (37 o1g) 7t awmtoa #X (Identify different types of fuses along with fuse
holders, over load relay, (no volt coil) current adjust bimetallic strips to set the current)
& 7w MCB &1 9t&7v7 %347 (Test the given MCBs)

U% ELCB #Faae #¥ 3T uF faga #tex fe=or affe & Rama &1 e w3
(Connect an ELCB and test the leakage of an electrical motor control circuit)

Aregw 4 : fawga fe=or |fde (Electrical control circuits)

fau 7T Atex & FrIw gATERTE Gfawry &t @44 (Measure the coil winding
resistance of the given motor)

D.O.L. ®EX &7 &< a9 FX 3T TF e AieX it Fafa #% (Prepare
the set up of D.O.L. starter and control an induction motor)

TF IXOT Hiex it Qe agen & forg uw R fas=or afde v fAwtor (Construct
a direction control circuit to change the direction of an induction motor)

T AT Rt &7 S #X A ITF THEAT FF FAr= w2 (Connect an
overload relay and check its performance)

AT 5 TAFEIE Faet A F=ed (Electronic cable and connectors)

AT-ITAT THT & FHaell Hl TBqH A8 RF FITRATHAAT Ble¥, TS Fee, R Faer, RCA FAFY
et feforee snfeswar sitfeat, fafeat Faer, RJ 45, RJ 11,39%A¢ #ad, BIEaY AT Had, gI¥HC,
aT3eye Aike (Identify various types of cables viz RF coaxial feeler, screened cable,ribbon
cable, RCA connectir cable digital optical audio, video cable, RJ 45, RJ 11, Ethernet cable,
fiber optic cable, mechanical splices, insulation, guage, current electronics products,
different input output scokets)

ST FrFe [Aiee /AT Y TSI AT Fa de H T Y

(Identify suitable connectors, solder / crimp/ terminate and test the cable sets)

FIT e AAT T & foI7 FAFEY T 3T % SAFATE FLaar &t Jra F<
(Check the continuity as per the marking on the connector for preparing the cable set)

PC % CPU & 3ia¥ fafsrer saeedl ofiv aew #t 789 ¥ 94 (Identify and
select various connectors and cables inside the CPU of PC)

FIS F Aeas [T & FAeH & oI ITYH FAFeY AR Fad H1 TEAM FL AT
I FYE I ASA & oI TF HIG-a< deas Faa &t 7= #< (Identify the

suitable connector and cable to connect computer with a network switch
and prepare a cross-over cable to connect two computers)

38
41
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49
51

53

55

57
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63

66

68
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75

(viii)




I H.

A & INw

IS H.

3.6.212

3.6.213
3.6.214
3.6.215

3.6.216

3.6.217

3.6.218

3.7.219

3.7.220

3.7.221

3.7.222

3.7.223

3.7.224

3.7.225

3.7.226

3.7.227

ATSW 6 : HAR g@FEia™ (Communication Electronics)

3% fabe 9% AM 3T FM &7 ITaT &3 fafsrsr dadt & Ategele #¥ AT a0 &1 {0 37

(Modulate and demodulate various signals using AM and FM on the trainer kit and observe
the waveforms)

IC smmemRa AM Refta= &1 famtor siw ateror &% (Construct and test IC based AM receiver)
IC smmemRa FM giafirex &1 famtor sfiw a¥teror &% (Construct and test IC based FM transmitter)

IC stmatRa AM giadfex &7 fAaior i a¥ieqor 21 #iX gadie wfte &t

TRET HEAT/ATSTATA FSHT & 0T F (Construct and test IC based

AM transmitter and test the transmitter power. Calculate the modulation index)

fJT w FM Reftae it stert X i faf¥e s=on (AM @, st gorell-wee g9 ofa) &t

g9 &< (Dismantle the given FM receiver set and identify different stages (AM section,
audio amplifier section etc))

AM foFe FT ITART F¥F JF Al B G F, AT F1 AT A Areg-ve % gfaed (%)
#1 7T & (Modulate two signals using AM kit, draw the waveform and calculate
percentage (%) of modulation)

PAM, PPM, PWM A&t #T ITART ¢ i &t Aregae #iY fearegae #¥ (Modulate and
demodulate signal using PAM, PPM, PWM techniques)

AT 7 : Agwsgiar (8051) (Microcontroller (8051))
fau U AEwEgeR fe a¥ fafe ICs =i 3% @t & wewe AT (Identify

various ICs and their function on the given microcontroller kit)

8051 WTEhIhaieTe 1 ¥ ¥ TH FT UgH I &t qe=m (Identify the address
range of RAM & ROM of 8051 microcontroller)

foreeer stgfer & |1, 31X 38 fad=s & F@e #X (Measure the crystal frequency, connect it
to the controller)
AEAHHEEAT % T T F 789 AT g9Ye A ATSeYe AR & forg wie s &t v (Identify

the port pins of the microcontroller and configure the ports for input & output operation)

8051 ATSHIHZIAY FT ITANT F¥, 8 LEDs & 9id & Fde F¥ A LED & f&rw & Ay f& #%
(Use 8051 microcontroller, connect 8 LEDs to the port and blink the LEDs with switch)

ATFHE TFIA Y, 1S F A AT FT ITAN F3% a1 % qrr LED =1 F2 (Perform the
initialization, load and turn ON a LED with dealy using timer)

et dae F M & forw us g9 F19e & €9 § 2= & 3940 &< (Perform the use of timer

as an event counter to count external events)

AT FEHT § J397 w3 e, aRemm fofea siw aRumat o 7= ©@ (Demonstrate
entering of simple program, execute and monitor the result)

3Ye A ASeYe & fory &= X LCD %7 ST e, 39ge Tié &t few &t Jitwr o e
TTECH & ATSHIHEAT & ATICYE e T WolT & forg 8051 AISHI-HgIAT AHTAT WINT & a1
e FEAT (Perform with 8051 microcontroller assembly language program to check the

reading of an input port and send the received bytes to the output port of the microcontroller,
using switches and LCD for the input and output)

78
80
81

82

86

88

92

93

94

95

96

97

98

99

101
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3.8.228

3.8.229

3.8.230

3.8.231
3.8.232

AW 8 : AR, THSTHY X Twe (Sensors, transducers and

applications)

SfkaT ST & ITART 5 T @ S, aTIAT |Cs aHtEed, Mt e (s
Fafafea e wet sofdgs) e da@, aara i LVDT PT 100 (wifeqw wfawry ) o
X N, IR, e [, wlie ared & 391 fearae & we= (Identify sensors used

in process industries such as RTDs, temperature ICs, thermocuples, proximity
switches (inductive, capacitive and photo electric), load cells, strain guage, LVDT PT
100 (platinum resistance sensor), water level sensor, thermostat, float switch,float
valve by their appearance)

fore ®TIR % ATTHI U ATIAT SHIETS FT STANT FTh T T2 A1 HT ITAN Fed §T AT

& R FEAT (Measurement temperature of it fire using thermocouple and record the
readings referring to data chart)

RTD &1 STHNT %¥eh T SATS TS AN & ATTHI 1 ATIT AT STer =91 3 RfET & =ie

FTAT (Measurement of temperature of a lit fire using RTD and record the readings
referring to data chart)

T LVDT & DC ateest &f |19 (Measure the DC voltage of a LVDT)
Fafafe, defFea #iX wiel saffgs feedr dav &1 IwanT #¢& fAfvm awgst &1 qar wmg

(Detect different objects using capacitive, inductive and photoelectric proximity sensors)

102

103

106
108

110

G

Hra= [qeA s H< T TROmH
« DSO & faf¥ra ATa=l #t AT MY AEF TH & AT TR Aeried w3
* SMD HITeRIT Y IR & I H TEA FIA & q1g PCD TR IA: FTH FAT

. Tafvs Tega s afhe F1 FE0T #  SRE @WTe JiY e & 9T S
ST FrwT & oo adveror w%

o Tafirer SATTeT ST | STET-31eRT St B a1, Th, TEre Y q9ieTr w8
. TF AATRE AM/FM RRET Ft @ v aferor #9367 yeui &t Fonfea

o Tt aRe/stEntie T Reew & i gest 1 a eon, |4r i @R Hawn
FA & |
. Taftra a1 g #t Fonfea w9, aEe F ggEE s fafie st siwmsn &
HAT-HT FHT FT GINET0T F STAA qL1A07 STHTON AT Fdh |

. T Tivtae & I 6 AT TG ATaE AR FY AN TR AR Towe w
FEFA T A TG/ AR g & forg et &t Fonfea w2 |
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SYLLABUS FORELECTRONIC MECHANIC TRADE

THIRD SEMESTER Duration: 06 Months
Week . Professional Skills
No. Leaming (Trade Practical) Professional Knowledge

Outcome Reference

with Indicative hrs.

(Trade Practical)

Measure the various
parameters by DSO and
execute the result with
standard one.

Digital Storage Oscilloscope

180. Identify the different front
panel control of a DSO. (5
hrs)

181. Measure the Amplitude,
Frequency and time period
of typical electronic signals
using DSO. (7 hrs)

182.Take a print of a signal from
DSO by connecting it to a
printer and tally with applied
signal. (6 hrs)

183.Construct and test function
generator using IC 8038. (7
hrs)

Advantages and features of
DSO. Block diagram of Digital
storage oscilloscope (DSO)/
CRO and applications.
Applications of digital CRO.
Block diagram of function
generator. Differentiate a CRO
with DSO.

Identify, place, solder
and desolder and test
different SMD discrete
components and IC,s
package with due care
and following safety
norms using proper
tools/setup.

Basic SMD (2, 3, 4 terminal
components)

184. Identification of 2, 3, 4
terminal SMD components.
(5hrs)

185. De-solder the SMD
components from the given

PCB. (5 hrs)

186. Solder the SMD
components in the same
PCB. (5 hrs)

187. Check for cold continuity
of PCB. (3 hrs)

188. Identification of loose /dry
solder, broken tracks on
printed wired assemblies.
(7 hrs)

Introduction to SMD
technology Identification of 2,
3, 4 terminal SMD
components. Advantages of
SMD components over
conventional lead
components. Soldering of SM
assemblies - Reflow soldering.
Tips for selection of hardware,
Inspection of SM.

55-56

Identify, place, solder
and desolder and test
different SMD discrete
components and IC,s
package with due care
and following safety
norms using proper
tools/setup.

SMD Soldering and De-soldering

189. Identify various connections
and setup required for SMD
Soldering station. (5 hrs)

190. Identify crimping tools for
various IC packages. (3 hrs)

191. Make the necessary settings
on SMD soldering station to
de-solder various ICs of
different packages (at least
four) by choosing proper
crimping tools (14 hrs)

192. Make the necessary settings
on SMD soldering station to
solder various ICs of different
packages (at least four) by
choosing proper crimping tools

Introduction to Surface Mount
Technology (SMT).
Advantages, Surface Mount
components and packages.
Introduction to solder paste
(flux). Soldering of SM
assemblies, reflow soldering.
Tips for selection of hardware,
Inspection of SM. Identification
of Programmable Gate array
(PGA) packages. Specification
of various tracks, calculation of
track width for different current
ratings. Cold/ Continuity check
of PCBs. Identification of lose
/ dry solders, broken tracks on
printed wiring assemblies.




(14 hrs)

193. Make the necessary setting rework
of defective surface mount
component used soldering / de-
soldering method. (14 hrs)

Introduction to Pick place
Machine, Reflow Oven, Preparing
stencil,& stencil printer

57-58

Rework on PCB
after identifying
defects from
SMD soldering
and desoldering.

PCB Rework

194.Checked and Repair Printed
Circuit Boards single, Double
layer, and important tests for
PCBs. (12 hrs)

195. Inspect soldered joints, detect
the defects and test the PCB for
rework. (8 hrs)

196. Remove the conformal coatings
by different methods. (8 hrs)

197 .Perform replacement of coating.
(8 hrs)

198.Perform baking and preheating. (8
hrs)

199. Repair solder mask and damage
pad. (6 hrs)

Introduction to Static charges,
prevention, handling of static
sensitive devices, various
standards for ESD. Introduction
to non soldering
interconnections. Construction
of Printed Circuit Boards
(single, Double, multilayer),
Important tests for PCBs.
Introduction to rework and
repair concepts. Repair of
damaged track. Repair of
damaged pad and plated
through hole. Repair of solder
mask.

Construct different
electrical control
circuits and test for
their proper
functioning with due
care and safety.

Protection devices

200. Identify different types of fuses
along with fuse holders, overload
(no volt coil), current adjust
(Biometric strips to set the
current). (9 hrs)

201. Test the given MCBs. (8 hrs)

202. Connect an ELCB and test the
leakage of an electrical motor
control circuit. (8 hrs)

Necessity of fuse, fuse
ratings, types of fuses, fuse
bases. Single/ three phase
MCBs, single phase ELCBs.
Types of contactors, relays
and working voltages. Contact
currents, protection to
contactors and high current
applications.

60

Construct different
electrical control
circuits and test for
their proper functioning
with due care and safety

Electrical control circuits

203. Measure the coil winding
resistance of the given motor. (6
hrs.)

204. Prepare the setup of DOL starter
and Control an induction motor.
(7 hrs)

205. Construct a direction control
circuit to change direction of an
induction motor. (6 hrs.)

206. Connect an overload relay and
test for its proper functioning. (6
hrs)

Fundamentals of single
phase Induction motors,
synchronous speed, slip,
rotor frequency. Torque-
speed characteristics,
Starters used for Induction
motors.

61-62

Prepare, crimp, terminate
and test various cables
used in different
electronics industries.

Electronic Cables & Connectors

207. Identify various types of cables
viz. RF coxial feeder, screened
cable, ribbon cable, RCA
connector cable, digital optical
audio, video cable, RJ45, RJ11,

Cable signal diagram
conventions Classification of
electronic cables as per the
application w.r.t. insulation,
gauge, current capacity,
flexibility etc. Different types of




Ethernet cable, fiber optic cable
splicing, fiber optic cable
mechanical splices, insulation,
gauge, current capacity, flexibility
etc. used in various electronics
products, different input output
sockets (15 hrs)

208.Identify suitable connectors,
solder/crimp /terminate & test the
cable sets. (10 hrs)

209. Check the continuity as per the
marking on the connector for
preparing the cable set. (10 hrs)

210. Identify and select various
connectors and cables inside the
CPU cabinet of PC. (10 hrs)

211. Identify the suitable connector and
cable to connect a computer with
a network switch and prepare a
cross over cable to connect two
network computers. (5 hrs)

connector & their terminations

to the cables. Male / Female
type DB connectors. Ethernet

10 Base cross over cables and
pin out assignments, UTP and
STP, SCTP, TPC, coxoial,

types of fibre optical Cables

and Cable trays. Different

types of connectors Servo 0.1”
connectors, FTP,

RCA,BNC,HDMI Audio/video

connectors like XLR, RCA

(phono), 6.3 mm PHONO, 3.5

/2.5 mm PHONO, BANTAM,

SPEAKON, DIN, mini DIN, RF
connectors, USB, Fire wire,
SATA Connectors, VGA, DVI
connectors, MIDI and
RJ45,RJ11 etc.

63-65

Assemble and test a
commercial AM/ FM
receiver and evaluate
performance.

Communication electronics

212.Modulate and Demodulate
various signals using AM and FM
on the trainer kit and observe
waveforms (10 hrs)

213.Construct and test IC based AM
Receiver (10 hrs)

214.Construct and test IC based FM
transmitter (10 hrs)

215. Construct and test IC based AM
transmitter and test the
transmitter power. Calculate the
modulation index. (10 hrs)

216.Dismantle the given FM receiver
set and identify different stages
(AM section, audio amplifier
section etc) (10 hrs)

217.Modulate two signals using AM
kit draw the way from and
calculate percent (%) of
modulation. (10 hrs)
218.Modulate and Demodulate a
signal using PAM, PPM, PWM
Techniques (15 hrs)

Radio Wave Propagation —
principle, fading. Need for
Modulation, types of
modulation and
demodulation. Fundamentals
of Antenna, various
parameters, types of
Antennas & application.
Introduction to AM, FM &
PM, SSB-SC & DSB-SC.
Block diagram of AM and FM
transmitter. FM Generation
& Detection. Digital
modulation and demodulation
techniques, sampling,
quantization & encoding.
Concept of multiplexing and
de multiplexing of AM/ FM/
PAM/ PPM /PWM signals.
A simple block diagram
approach to be adopted for
explaining the above mod/
demod. techniques

66-68

Test, service and
troubleshoot the
various components of
different domestic/
industrial
programmable
systems.

Microcontroller (8051)

219.l1dentify various ICs & their
functions on the given
Microcontroller Kit. (5 hrs)

220.Identify the address range of
RAM & ROM. (5 hrs)

221. Measure the crystal frequency,
connect it to the controller. (5
hrs)

Introduction Microprocessor
& 8051Microcontroller,
architecture, pin details & the
bus system. Function of
different ICs used in the
Microcontroller Kit.
Differentiate microcontroller
with microprocessor.
Interfacing of memory to the




222.Identify the port pins of the
controller & configure the ports
for Input & Output operation.
(7 hrs)

223.Use 8051 microcontroller,
connect 8 LED to the port,
blink the LED with a switch.
(10 hrs)

224. Perform the initialization, load
& turn on a LED with delay
using Timer. (8 hrs)

225. Perform the use of a Timer as
an Event counter to count
external events. (10 hrs)

226. Demonstrate entering of
simple programs, execute &
monitor the results. (10 hrs)

227. Perform with 8051
microcontroller assembling
language program, check the
reading of an input port and
sending the received bytes to
the output port of the
microcontroller, used switches
and LCD for the input and
output. (15 hrs)

microcontroller. Internal
hardware resources of
microcontroller. 1/O port pin
configuration. Different
variants of 8051 & their
resources. Register banks &
their functioning. SFRs & their
configuration for different
applications.

Comparative study of 8051
with 8052. Introduction to PIC
Architecture.

69-71

Execute the operation
of different process
sensors, identify, wire
& test various sensors
of different industrial
processes by
selecting appropriate
test instruments.

Sensors, Transducers and
Applications

228. ldentify sensors used in
process industries such as
RTDs, Temperature ICs,
Thermocouples, proximity
switches (inductive, capacitive
and photo electric), load cells,
strain gauge. LVDT PT 100
(platinum resistance sensor),
water level sensor, thermostat
float switch, float valve by their
appearance (15 hrs)

229. Measure temperature of a lit
fire using a Thermocouple and
record the readings referring to
data chart. (15 hrs)

230.Measure temperature of a lit fire
using RTD and record the
readings referring to data chart
(15 hrs.)

231. Measure the DC voltage of a
LVDT (15 hrs)

232. Detect different objectives
using capacitive, inductive and
photoelectric proximity sensors
(15 hrs)

Basics of passive and active
transducers. Role, selection
and characteristics. Sensor
voltage and current formats.

Thermistors / Thermocouples -
Basic principle, salient
features, operating range,
composition, advantages and
disadvantages.

Strain gauges/ Load cell —
principle, gauge factor, types of
strain gauges.

Inductive/ capacitive
transducers - Principle of
operation, advantages and
disadvantages.

Principle of operation of LVDT,
advantages and disadvantages.

Proximity sensors -
applications, working principles
of eddy current, capacitive and
inductive proximity sensors




72-73

Plan and carry out the

Selection of a project,
assemble the project
and evaluate
performance for a
domestic/commer cial
applications.

Analog IC Applications

233-237

Make simple projects/ Applications
using ICs 741, 723, 555, 7106,
7107 Sample projects:
« Laptop protector
» Mobile cell phone charger
 Battery monitor
» Metal detector
» Mains detector
 Lead acid battery charger
» Smoke detector
« Solar charger
* Emergency light
» Water level controller
» Door watcher

(Instructor will pick up any five of the
projects for implementation) (50
Hrs)

Discussion on the
identified projects with
respect to data of the
concerned ICs.
Components used in the
project.

74-75

Plan and carry out the
Selection of a project,
assemble the project
and evaluate
performance for a
domestic/commer cial
applications

Digital IC Applications

238-242

Make simple projects/Applications
using various digital ICs (digital
display, event counter, stepper
motor driver etc)

Duty cycle selector
» Frequency Multiplier
« Digital Mains Resumption Alarm
* Digital Lucky Random number

generator

» Dancing LEDs
» Count down timer
« Clap switch
« Stepper motor control
» Digital clock
 Event counter
* Remote jammer

(Instructor will pick up any five of the
projects for implementation) (50
Hrs)

Discussion on the
identified projects with
respect to data of the
concerned ICs.
Components used in the
project.

76-77

Revision

78

Examination







i e eaae (Electronics & Hardware)
et Ahe® - (Electronic Mechanic) Rftea =Rw st

v 3.1.180

ftfee =rw sifeeerin (Digital Storage Oscilloscope) & am+ % e 92 At s i
= # (Identify the different controls on the front panel of a Digital Storage

Oscilloscope)

I 1 3 IS F a | A fAfafad F #ww ave e

o TF DSO ®t %e et ¥ fafdmr feson it qe=m= w3
« DSO W= %e &9« (control) s d=fea #31 & fermd

smawwatd (Requirements)

QST (Tools/Equipments/Instruments)

DSO -1 No.
o fuw gEs -1 No.
wtwar (PROCEDURE)
Fig 1 ® 2-3ver At & forg feforea ©@iRst sty &7 the 39er Fig 2
fammaT =T 8 | 7t d@esf wt w9 & forar = TDS 2002 dsifaa i f r 5
F1 SAtfFaaen €| 3 (DSO) § Y &t giaem eifr| afe 7= e fL “““ |L| Tigd - _MPOS:-112ms

THY ST €, A7 ATT BRI H GHAT & oI A &7 d of
aFd 2|

Fig 1
——7 08333830
LA o %o ofo]o
°© o
(\(\ (\ o 0oo0o 8
R . g @ @ o
[ =] o O %
weEE & (Display Area)
AT I3 A & AT TSI a9 Y ATArehig A=

afdwr % a¢ & #% fawon & 9w g 21 (Fig 2 39)
1 (Icon) g w3t srferreer feamar &

e CREIR

L LCREIIES

2 frr et e weffe #eet &

] AW (Armed) : SR ATAT ST I F T&T

2| 37 e § aft ST Hi eET AT Srar 2|

/

|||||||||||||||||||||||||||||||||||||||||||||

CH1

50QmVB w CH2 200mV M 500ms W 100ms CH1 F 750mV
ult  Setup Tecaltfd 4 4 12Pooot¥Hz 44
I I I I
8 10

15— Defg —16%
| g

R ¥ (Ready): @t srgerttr Set arfver ¢ foram T
%1 4 AT T I F S F F
A 2|

U (Trig'd): sitfeieria 3 o f3e e 21 i
e {39 FeT aTe ¢ <@y 2

@ = (Stop): ARG ¥ AT FeT AT FHAT AT FX
o &1

® (Acq. Complete): SAHATET & U THA ATHA
srferrewr =T #% foam 21

[R] ATt (Auto): AT ATet 7iE | & | 3 @A
ST W § AT T AT F T B



] Th (Scan): ATRIATERIT @ T & ST a9 32T
YT ¥ &7 2| Y gasia &< ET & |

3w afast faare ferfa fRmamar @ | arde & feafa s ammafsa
F¥ & forg afas fRrfa 93 =g ¢

4 = aee Fz @ forfy & aue feamar 2| v awer e 2
5 wEY Edge am Pulse 9iteE f@R @x @ 2|

6 SITH-BHIN ATHY TEfHa a4 & e dev fig fewm &) =it
FHIT AT Tel & Al =el T3t st f&ar |

7 UF A a0 Fear €| fF adr Swr @

8 T ST A & FATYY A & FTEH H F9IAT & |
9 BW smza adrar 2| & 3w asfagy #ifim 2|

10 dre-e1se g aay g afd fewmr 2|

11 afe e ITHT 9 € ar He-arse foet agw 99 afdwr fegman
2l

12 Readout faiRar & forg Su=ir farw s aret faw e =t
famar 21

13 g =wafaa faae yar fmrgeEr e 21
Tl ow & fog uw foe
N fira gu fEw # o o

_ >, @ Sync ¥ for difeat

%iee Sync & forw difeat fame
O & 91 U, TS gd"ar

fo & Ay oem, AETEE gAIar

14 < AP TH 7 I8 AeTE @ @ fRwmr &

15 Wt &= (Display area) @& &397 fe@mar €| $ &@3w
Faet di dhe % o yafia g €1

16 e srse famm sty fawmmar 21

d3w &= (Message Area)

AT A % forarer wRT & ush dew & (reeh dwer & stgew
¥ 15) Teffia #ear & | st AT Jehre &t STt S &ar
g

+  SF ™ TRIG MENU @ &1 3atd & | &t U S A &1 STAT
F & fadem:

TRIGGER HOLDOFF, % ferg, &ifast & a¥ sty

o AT AT FAT FIAT FTed & | T8 gT 99 % o9 o
MEASURE e &I 3aT &

AT AT Fgo % forT Us option T2 gamq

e ST DEFAULT SETUP S gaTa & | &t ST ereTiehid &1eT
# TS HEAATE & G H SRR

fewice HeorT & amaE gorar T

o ATEM F AR H IEERT, AF F F9 3 AUTOSET &
T &

CH1 9 R a9 3T Jed HT TaT 97T |
A R w1 Syt #AT (Using the Menu System)

At 7 fawer gafia #a % forg =™ adiat &1 3T
FLAT B

+ (Page (Submenu) Selection): & #q & forg, s 3t 4T
@ submenus FA+ & forw sfid farere ae FT ITIRT HT Tahet
| &< I I 3T I e Ft g1 & | aF AheT q5er S
| IeTeew & fou 5@ o SAVE/REC #q # ¥ d/e #t
FATH & | A AR o3 AT A IT6H submenus &
AW & gAT &

+ (Circular List): 8T aR 9 3T AT fasheT Fea i
FaTd & | a7 IXrfieY UF e 719 9¥ @< & AT € | SITew
% forg a7 CH 1 MENU a2+ &1 gaT @%hd & 3t fie afdwar
(37T ZrA farehedt & wreaH & Ansfara s & forg faser qea
&I &7 Tt 2 |

« (Action): TTfeie=hT T # T&fia Fear & | St vaer
faseT @ Ft qaW I gId "fed ST | IIEI & forg, ST
AT FEIE I8 % faheq g it qaTq & | 6t fased &1 =7+
A & forg, dafed geq # O |

+ (Radio): sTfeieni S fadeT Fe= & forg U stenT seq
T ITANT FXAT & | TA0 § I fhed I8 Jh1er STt 127
2 | SeTeww ¥ o itfieneria fAfer srftrew wie fwe it
S&fiTd #¥ar & | 9 3T ACQUIRE Menu e & 3T & |
foeft faspedt a7 w9 F¥A & forg @efea aed & ga |

Featye feE=or (Vertical Controls)

CH 1, CH 2, Cursor 1 3¥ Cursor 2 f&fa (CH 1, CH 2,
Cursor 1and Cursor 2 position): T & daad ferfa & | s
ATT TSI e & | 3T FHE T T ITANT XA & | T T LED Toreir
FT JTART FIAT & | ATF FEL 1 TAR % forg Javforss et &1 S
foam = @ |

CH 1 CH2 & (CH1& CH 2 Menu): HaATeR 7 799
T FAT & A AT TGT & TG FT FTAT 2|

2 E&H : Zawtiae #%tee (NSQF =¥ 5) - 3rem 3.1.180



(VOLTS/DIV (CH 1 & CH 2)): ferside Shet X! T 987 XAl
2l

siferst fa=i=ror (Horizontal Controls)
(HORI MENU): &fast & weffiq #zar 21
(SET TO ZERO): &fast ferfay #t g & Far 2|

(SECIDIV): g a1 fiet arzw a9 # forg &ifast time/div (Bt
e ) H T FAT & | T At FiT qww gidr €| at 7% fHer
ST % ST H TIAFE AT ST HT FISTE F g5 adT & |

fae f==or (Trigger Controls)

(LEVEL and USER SELECT): 9I&f 39 U#% TS fgae &7
START X & at LEVEL g2t &1 wrafis &1 S &7 @3
fFutRa #%aT & st Rerer it stfdreor %1 F1er g9+ % forg R
FEAT A1 | 3T USER SELECT adwfea &rat &t e & forg
ST &7 ITART ff FT g € | AT & 7 LED ATIEH UF AHAF
R & 3w F forw )

(TRIG MENU): f&ae % wafdia #ar 21

(SET TO 50%): fare wex fea fivrer &t =ifest & &= Feafux
77 fag W &< 2|

(FORCE TRIG): mafe fgare firer #t uxare farg fomr stfereor
T &= €| AT stfewer =1 #=ar 2| afe srfne e &
T 3T T @ | AT 39 qe FT B TAT T2 &

(TRIG VIEW): TRIG VIEW & g7 7@+ & FIT 3w d¥T
F w q¥ f a9 g i #ar €| 19 g9t IUANT JE I
& forg e "aa & | fgare &far fe fivrer s ferer fivrer =t
F gaTiad AT 2|

A s =T FE9 (Menu and Control Buttons)

(SAVE/RECALL): @@ T a1 & forw Save/Recall &7
ST Fear &1

(MEASURE): @=ford |19 # S&fia #ar |
(ACQUIRE): tfemewr 3 wafiia #¥ar |

(DISPLAY): W3 ¥ 9af¥id #¥ar &

(CURSOR): ##Y #Y Wef¥id &ear & | ¥ A Yefia #3d a0
Fatur fErfa = =i & ffy & aaeta s &1 @)
FET Al gt € | FHT A Bied & 18 FE T2fd e 8| (I
& {3 e 1 fwer @9 9 BT star 2| gumEitea a2 e
=

(UTILITY): ST=itfiar 7 wefia #ar €|
(HELP): wag &Y Yaf¥td #¥ar 2|
(DEFAULT SETUP): %l &esT 9¥ T ST 2 |

(AUTOSET): @aTfold &9 & TAYE ahal & A1 T390+ FT IATe
Fe % forg itfene fe=r @ #ar 2|

(SINGLE SEQ): TRTIATX a3 T ST T & | AT stferreer &t
RETIES

(RUN/STOP): SRITATE <31t &T STl el & AT STier 6T T
gl

(PRINT): fife ffaxer g% &ear &1

FATH (Connectors)

Sta ®# (PROBE COMP): Fteest Sitg FHATIT ATIeYE HIY
TTSE AT % ST Afehe # A= &7 fer e & forg e
FT ITANT FX | 77 @7 1 &7 &e¥t | St srfagfet 3y i BNC
& earth ground & e & | T IS fida R oA 2|

HITLTAT : AT ST TF TS T i TS A & Ared
T | T TTT HATEEH AT AT T & T ATk Fl THaT
TEAT @ & | THE T & forw e wna wi R of
ST TR | FEe T H |

(CH 1, CH 2): % wgeiw & forg g9ge s (Fig 3)

(EXT TRIG): U ames fgar &ia & forg gqe #wex Ext ar
INT oo &t &7 =9 =3 & oy fgem A &1 I &< |

Fig 3
CH1 300V CH?2

PROBE COMP

EXT TRIG ~8SV@1kHz

L
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s JiY geaa? (Electronics & Hardware)

v 3.1.181

TaFeiE Ake® - (Electronic Mechanic) Rftea =R sifaeiera

DSO # Iw &% fafire gaegifes Rivmer & smam, smgfa o @ safy & /e (Measure the
Amplitude, frequency and time period of typical electronic signal using DSO)

SEEW [ 3 UG F o | A ffafd ww wew av g

* TF T/ATFATHRR a7 F T\, FGRT T AW 7 A
* TF A1 a7 & GO, AP A A=W F A

o TROT P A g ¥R & oY 3 dhat % @9 g Wi ST A |

FEwFard (Requirements)

QAR (Tools/Equipments/Instruments)

¢ SRV AN A e fhe % @ta DSO -1No
+  HIAA & AT TAANT o< fahe -1No
o HIAA & AT Hhd AALET -1No

st (PROCEDURE)

F 1: G qIT AT FT @cl: AH AT

feraer, A fiftere i fie-g-fis s #it 7 # fore aa
rfer we e fammet st @m=nfera a9 o | fwferfaa =ront & qrem
forar oI @ear @

1 ©F DSO F fomet sTex & Fde F¥ ¥ DSO ¥ ffwaer
SYeY 9% f&rw #¥ | 1kHz 7 e sex smgf diw 5V
X AT de ¥ | J4r fF Fig 1 ® fRamr @ 2|

2 Measure menu & 3@+ & fort MEASURE &2+ gard

3 sfif faser @ew gard; MEASURE 1 7 W& gtar € | 215
fasheT e aTy o1 gy 9 | w1 T TS AT ST sreaA
wefda #ar 2|

AT : afs 7= foe # = W fe (?) =i gar 2|
TaaAsiierar g™ a1 SEC/DIV &fdn # s5e= & forw
S99 & g VOLTS/DIV g2t &t =g #X |

11§ & o faeT gea gaT0; Measure 4 7 f@Ts 3t 21

12 25T e 347U MY Rise time I | AT O 118 ATT AR
AT TEfia Fear 2

13 Back faeeT se gard |
14 = faseT T g2 FaTY; 71T 5 A T B0AT |

15 @73" faeed ge FaTd T PosWidth 97 | gt €8 s1mse AT
AT AT Tefia F3d

16 Back fasea g« garu |

17 3191 TTE &1 aT (A18 a9 Y Bepvfia aar) 2 & 15 &
e T ST Fehar 2|

18 =X 2 & 11 31T T &I AT (AT a9 A raviofiar ar)
& STrewY T fFar ST awar 21

4 Back fa®er e gamd |
5 FT & A fa%eT g qary, Measure 2 7 &< gar ¢ |

6 23T fawer e AT HiY Aty g+ | 7 O onse A e
AT 7oA WS Far 2|

7 Back fa@mer e qamd|
8 wer faweT gew 3aTd; Measure 3 A Y% &dT 2 |

9 2R ATE Fed & T F A Pk-Pk g7 | 71 G atmse
AT 3T A Tefi #¥ar 2| (*Pk-Pk= Peak - Peak)

10 Back faereq e gar |

4

Fig1
9 CH1
FREQ

1.000cHz

CH1
PERIOD
1.000ms

CH1
Pk-Pk
5.12v

CH1
RISE TIME
3.338ps?

CH1
Pos WIDTH
499.9ps

EMN31181H1




F1 2: Teor free &t g #A & forg @ ddat & "W, st st s R A |
I 1 3R 2/ I Tl & AT A T&T w2 & forg, 11 &t fasheq Jed gaTd 31X CH2 9 |

1 3% fohe &7 ST % (Fig 2) 7 qoTiaT SteT, Ush v forsra 12 21eq faeeT g Fams =i Pk-Pk 94 |
&7 et #3 | 73 397 e 9 & Suder 4L @ at Jeare/

) _ 13 Back fameT aea & o1 #1 |

PCB 9% ddd "eahl 1 ITART ¥ Afehe FT AHTor ¢ |

. 14 g1 2@t & fore g dfiw-g-fis uereiiege (amplitudes)

2 ey M SGAT TRANER ST ST SAMSEgE F A o e At & dr e st @ Froann 7 e o
SR St Fae A | (Fig 2) & R v 21

3 A < T & A CH 1 MENU ¥ CH 2 MENU 15 sgfr =¥ s (frequency and amplitude) & TH-U

T T | FF AT FY AL T 14 T E0 AR a1 H AT
4 TeTEE ged gaTd | Hfer R #:|
5 W9 #Y 3@ & forg AT Few @ | 16 &t =07 15 T qF F¢d L@ o q% AT Gl Hf A= e
g 9g & gad |
e T A o Bt i T -
FT ITFT F o w2 17 ST g0 F79 AT S FET |
o fashed sre gaTd; AW 1 A9 We BT ® H. g Vip | Voo | @2V, 0V,
& faFeT aew gaTd #iX CH1 9+

23T Fe FATY MY Pk-Pk 94 |
Back e fameT #t T &< |

© o0 N O

10 X & gET faFeT e FaTy; AT 2 ¥ WEe BT 2|

Fig 2 -
T CH1
| ¥ PPk
Vlv]e] T 1.04V
N -
CH1 CH2 — T chz
I PPk
— T 5.04V
- +
— - RN R R AR SN R RN FR RN NS NE RU RN PRU R R cHi
N 1+ /\ ;z—\ /\ NONE
T CH1
T NONE
+ / CH1 o
1 I
= L T NONE | &
- 3
z
=
L

F 3: R sgfw it A

1 T d@ohd B ged A 9 {57 smgf (ring frequency) &t 5 7% gax e o #6 @ & forg CURSOR 2 g3t &t
A1 % forw (Fig 1) # fe@mar st CURSOR arew &t g4 ATY |

cursor 7Y & 3@+ % forw | 6 FET AT SeeT qHA AR sgivT (w7 v srgfy) # fAdreror
2 21y fAweT Fed FaTd WY aHT F1 =9AT FY F|

3 &t faswer g g9y =fiw CH1 g+ |
4 1% et e o #Y w@ & forg CURSOR 1 €21 &t
gam |

E&H : gative #tee (NSQF w2 5) - 3rems 3.1.181 5



Fig 3

TYPE
TIME

~

et
§

&[4444

SOURCE
CH1

|

|

|

|

|

l DELTA
‘HHHHHHH 10.00ns
|

|

|

|

!

|

|

|

|

|

100.0MHz

CURSOR 1
5.600ns

CURSOR 2
15.60ns

EMN31181H3

w1 4; R s #@ A

1

REW % s #t 7 & gl #67 A79 d@w & fog
CURSOR #e &t 997 %< 41 o (Fig 2) # fawamar mar 2|

2T faser Je FaTy oY ateest 9+ |

T faseT aed gary T CH1.3 &7 = ¥ |

1 % = T o #HY @R F g CURSOR 1 g3t
F AT |

1 & st fa=re fog o #6¥ @ % forg CURSOR 2 93¢
F AT |

a7 FHT A | fAforfaa 7T 3@ w96 €

o T atees (Fr RERr &1 fi-g-d arees )

+ CURSOR 1 9 aiees

+ CURSOR 2 1 aiees

TYPE
VOLTAGE

SOURCE
CH1

DELTA
121mv

CURSOR 1
316mvV

CURSOR 2
437mV

EMN31181H4

1 5 qe| HY =TS H AW |

1

THA FHEL T ITANT ¥ Teh Arel & Giers & 794 & forg
FAY A 3@ % forg CURSOR @eq gard | str & forr
(Fig 3) & f@mar m 2|

Faate ferfa Knobs & ded LED «Tse aesfers Cursor 1 31iY
Cursor 2 &t &t 2 wea & forg 21

&N faeheq e gary AT CH1 &7 =13 ¢ |

ZRT faweT e gard T awy g+ |

ATET & ded [T O¢ FHYT @ & forg CURSOR 1 52T #t
7T |

7o & fiee att AT ae 9w T & v & ot CURSOR
2 AtT F AT FL

FHE A7 | ffofe w79 39

Fig 5

TYPE
TIME

SOURCE
CH1

DELTA
670.0ps
1.493kHz

CURSOR1
1.330ms

CURSOR 2
2.000ms

EMN31181H5

fae & arier FHT 1, I EA|
fae it arier FHT 2, W g9 |
T, AT ST T AETE 91T 2

E&H : Zatiae #%tee (NSQF ®¥ 5) - 3rem 3.1.181




e

TATH TS AT A A Tk T ford AT & & A I
2 | =k T HLAT T AT AT | Tehel T TA F3d
&

e fagy A s@ s AUTOSET # Single-
Cycle Square oo #1 === F= & TS« wLar 2|

#14 6: ghe AT & A |

1

T4 H Fed Y & e fi| w3 & forg SEC/DIV g5t &t
=T |

qt=r ATATET % forg a<ar smamw A & & g VOLTS/
DIV &fi¥ afdwer qiforem Ateq it =1 &% |

CH 1 &7 &t CH1 & 3@ & forg gamd afe 7 yefea 7t
gar 21

Volts/Div faser geq gamd T Fine &7 =3 & |
Volts/Div ata & FHTY, T AT &t 3% 717 ffaw =
kol

F e ar & A= dawr 2.5 Refte it it s aar
ferfar =it s & #2 & forg aronfier fRafa 557 i =g #1
FHL A 7@ & forg CURSOR e Famd |

23T faweT ged qard HiY "6 g |

FEY F 39 fag T T@ & forg CURSOR 1 ata &t #is, @t
AT & AT @ & A gL e A F A A S|
g a1 # 10% @@ & | st & (Fig. 4) # famar @ &1

10 Fa¥ FEY Ft 39 fig =¥ vaw F forg CURSOR 2 79 &1 7S

STET AT &8 & GBI % T T (AT ATEA Hi T FLAT
g 7% T 1 90% & Tl

Fig 6

“
|

TYPE
TIME

=

>H HH

SOURCE
/ CH1

DELTA
5,400ps
185.2kHz

N W [ W W N S N
IRRRNRRAR RN ERREN RN RN AR B

CURSOR 1
-3.200ps

T-AAA*SDDMSHDNS 444-j

~

CURSOR 2
2.200ps

IRARARAAAN RN R R RARE LR

AAAAf‘igifg‘ it el e ey

EMN31181H6

11 FHT A § IeeT ASATSE AT FT 397 G0 2|

e

T T /I YT A /U T T AT F T H ITAET
&

FT T AUTOSET A A wgat bR v &1y et
£ @t gt wwm g off wefifE &ar )

E&H : gative #tee (NSQF w2 5) - 3rems 3.1.181




s JiY geaa? (Electronics & Hardware) s 3.1.182
TaFeiE Ake® - (Electronic Mechanic) Rftea =R sifaeiera

DSO #it e & Fge ¥ ¥ Rewer w1 BT e #= Swst stwr w9 (Take a print of asignal from
DSOby connecting aprinter and tally with applied signal)

SEEW [ 3 UG & o | o ffafyd ww wew ave g
« T% fie #t DSO & FA% w AT @A 27 e =

* TF FYET & DSO & FAR F AT A ] F T2

« USB wiw fearsa #A®e #¥ (i S 321 it =10

+ USB AT 2T & W2 T T Ft AT Y |

FawFard (Requirements)
QIEA/STHL0/A (Tools/Equipments/Instruments) qrft/aewt (Materials/Components)
DSO -1 No. » 1C-555 -1 No.
ﬁ‘g'?%r -1 No. « @Y 4 W/CR25 -1 No.
ATHATT T fobe -18e © AT kQ - 1 No.
« 68 kQ -1 No.
Ferrer St - TNo. . 3300 -1 No.
forreft 21 smyfd 0-30 VI2A - 1No. <t 1N 4007 -1 No.
Gente|
0.01uF -2 Nos.
10uF -1 No.
LED -1 No.
s (PROCEDURE)

F 1 uw fiex ®t DSO & FA% F 3T & e fie #X)
1 TATART 29X fohe ITANT ¥ U TATANT @fdhe w12 4T foh -~
(Fig 1) ® fe@mar mam 2, & 9% A fasey afde aam | 9 T
2 fasrett @t smgfd #t affe & Faae F AT fasredt A swgfd
7% fEérw #¥ | oY DSO & ATSTYE &l Fae ¥ |
3 fRfSrea sierwr sy ¥ & offq &2 |
4 AUTOSET&sam™ | IN4007 wr o8k o5 ®
5 DSO & =¥ d7er & USB &ael &7 ITANT Fi¥ah fex Fade 26 \i\
| 1 5
6 UTILITY >OPTIONS — Rear USB Port — Printer— o
Printer setup & gfT|

7 PRINT Button e aeq &7 =39 &< ¢ &1 797 F3 |
ATTRTIERIT ST HT ST AdT & T e w Sfa dmr
& FAT 2|

01uF

47K

—gl—

48 330Q

Cte— 1—o

|
vy
.

01uF

EMN31182H1




Fref 2: frelt Fge Ft DSO & FAFE FX A A T 7 89 7

1 ®F 1% 18 4d% 9200 & 3eg |

2 DSO & & &9t & USB &ae &7 ITANT Fi¥eh FFIET i
T FY |

3 UTILITY - OPTIONS — Rear USB Port —computer
— Printer setup # Tl

4

AT T H AT FY (T FT =TI Y| AR IT ST T
Eite AT € A fiew &1 sfa o g% war 21

w1 3: USB TR 312 § TF Shi 3¢T T |
1 % 1 %1990 18 33|
2 USB w31 gr2d &t % O7er 9 DSO & & &3 |

AT USB Ti3T 18T I FIEA 1 adA BhiF ST &1 a9 &
forg PRINT button a1 SAVE/RECALL & & 89 &R
faree &7 ITART FX dahd &, PRINT ded ke e &t gorar §
srfers gyt €, FifE gor i faet ff @ & arer o o
AT 2 |

3 SAVE/RECALL #q e gamg |

4 Save all & g7 & oI THE FeT T F |

5 qt wIEAl Ht qeid F (o famwer aed ¥ fie qew &t o |
6

Tfe AT T (e Biee¥ Hl ©IY HL &1 5937 ¥ad & dl Th
AT Hiee & &9 # < w4 & forg <select Folder> gamd |

TEITTERT adHTT Hiee¥ i WId¥ AT @ETlod &7 & I
AT & AT Tk 747 Blee¥ aqTQT | 8¢ I7¥ A9t e aa
a9TET B

IH S aF Tgd O AT geeE ATed
fiie oeq qamy, AT 90 ®ieeX B BhiF S a91dT €,
T © & $Tgel A1 I HLaT 2|

AT HTEAT BT Tl aATg 75 BIgal o a4l AT 3@+ &
forg < File Utilities> T 3T &¥ |

e 9e= @rZe & T &9 LED, I8 daha 31 & oo fF aew
T | 3T USB w9 g9 | A9 &t e |

FT 4: USB TW 3139 & HEAT A1E FA & forg |

o S fF sfefieeT § s USB Tl gred StaT 3T 2|
SAVE/RECALLfH FeA H I FL|

«  Ra#Ter G &1 999 A & forg e fases aea e |

o Rt deera o we i 3 % forg faered ae & Reter gamd |

* RIS AT BIeS HT T4 FIA & (010 TgIe T HST HT ITANT
|

.« FfeFifea, ot fF s wieex | Afadte F3 & forg afkads
wiee¥ faser gea T ITIT FX |

o fRater AT@E g2 it gaTd, 389 AR USB i grsa
& T GeTT &7 arae o A Rater 3t 1% afew # aga
Srar 21

e : T TATEnT 397 fhe Suwer 7@ € | S afde
a1 fREft oft TRl AT YRR e afhe w1 Rt
AqAd TEHRT FT ITINT FLF (HAT AT qohell

JESTHAT Tl

AT | 39 fao=l & |1 Tk qErar qoTet & S
AeERT F1 Tt frswaren ®t Fa< w34t 2 | 39 F2
TR T AARRT TS w3 *F o ggrEar gormet &t
IYIRT FT T 2

AT Ft THAA AT TTANT FIA & TR | ATA
AR, S8 A Reew w1 ST )

faftre A site o & TR | S SR satae
e feEm

AT FT IAANT FIA AT ATTHE B el
THRETAT & I | qAE AQ FF M F 7 FwATN

ThIT | TETIEAT I18 it gt & forg fe forpen am et
ot A e it TG HR AT F G w2 & forg arow
e |

E&H : gatiae #tes (NSQF ®¥ 5) - 3rsms 3.1.182 9



s JiY geaa? (Electronics & Hardware)
TaweiE Ahe® (Electronic Mechanic) - Rftea =Rw sttt

v 3.1.183

IC 8038 1 IUIIT F¥ah W AAve 1 AT e wdewr & (Construct and test function
generator using IC 8038)

SEEW [ 3 UG F o | A ffafd ww wew av g

+ IC 8038 T IUANT FTH TF HFH FALE HT AT FE

+ TF DSO =t faftrer sneege figen & #awe Y i a0 1 967 oy
o AW AT FgHT w AW

FawEFard (Requirements)
AT/ (Tools/Equipments/Instruments) wrEft /et (Materials/Components)
. forfir forelt A7 syt - 1C8038 -1 No.
0-30VDC/2A -1 No. . vz
. i fie & @ DSO -1 No. 2.2k10k 72 W -1 No. each
. ufireg I fe -1 3. . TrefRmEfieT 10k -1 No.
o gutRa
1 WF, 0.1 uF, 0.01pF, 0.001 pF -1 No. each
. ICHFe -1 No.
+ GPPCB &g/ ss a1 -1 No.

wtwar (PROCEDURE)

1 afhe FT da3 36 e FTaex dfhe T At #¥ | s
f% (Fig 1) & ® f@mar o 2|

2 afde &t uF fasret At oyl & Fae #1165V ) dies 8¢
F AR fasret & smgfd & =g F |

10 f3TeTor T HH FT T FHeany |

e : ffve smafat R % g it aa w= & oo
Fwe ¢, Fora gt wsan 2 | =t Regman v anforer 1 stam

e 7 Fan 21
3 DSO ¥ fara &3, v @fRa s w7 |
4 3eYe efiAe T ST # & Rl uw 7% DSO Ste FAde e 2
F, T HT 94T T |
5 smgfer &t AT e atferdr 1 & RS Rt w71 srgie & C, ®1 719
ATSeYe A & 4 Y 5 F FTET |
0 o fer = ° 1Hz - 100Hz 1UF
7 g7 (f)=0.15/(VR,+R,) C, T ST FTa ATGA Ht T0m7
ey 100Hz-1kHz 0.14F
8 arfersr 2 fa@y U AR C, T aaet AR X9 58 8¢ 1kHz-10kHz 0.01uF
srexr | 10kHz-100kHz 0.001WF
9 o smgfRr ST T # ATYRT AW g FH |
Fig 1
A1 o +12V
T T THR | IO T gt | s ((P-P) R’*ﬂ/ RZH/ . 10K
gt ! (C8038 9 SQUARE
. 18 TRIANGLE
AT AT FUNCTION GENERATOR
- 8 & SINE WAVE
BIIAT a4 10J_ 1 12 ~
Foftr a&aT C*T o %

10




i e eaae (Electronics & Hardware) s 3.2.184
gaswe A+ - (Electronic Mechanic) gamét SMD (2,3,4 =Rma we=i)

2,3,4 == SMD =e=t &% wg== (Identification of 2,3,4 terminal SMD components)

IqE 1 3 IS F a § o fAfafed Fw w a g
* 2,3,4 =A@ SMD west #t vE =
- A Fig FERl F i T AR SMD gEH F gt Fwt R W)

smawsatd (Requirements)

QU /STHLO/AAR (Tools/Equipments/Instruments) qrEft/aewt (Materials/Components)

o wfreg TR fohe -18e . fuf¥m 2,3 &fiw 4 =fifmer SMD =e®
o FHATE F TT F A1 ESD el -19e (afeiera, Fafiee, giftmex, ICS) - ATTTIFHATIATR.
o Yam & ary e adnfex -1 No. +  SMD e 3fte -1No
8| SMD wret =T -1 No. . FEUEE W -1No
gfwar (PROCEDURE)
& 1 : 2,3,4 THAA SMD ekt it T2 |
| : Instructor (sf¥te®) F e SMD wfate® 5 we fbg o aft SMD =t & foru Uit @=on &
resistors, capacitors, diodes, transistors ¥5= s
FTAT L 6 fTET g FW & ST AT |
LT Tt FATE 9G¥ wrist strap (TgT) T@H T 1
Y giafeea w2 & B i SMD gt #1 g+t & v ) : -
ESD sw ®t &t & ground fam mmam &1 wA !.ii“”ﬁ aﬁ:u,'w@rr e | e
T HFA Pred
1 SMD =e#t & fAfea aqe & 2,3 a1 4 efifmer SMD =eat #it
TEA FX
2 fHaat @t @ & AT SMD weH Ht ST F (AT
2,3 a1 4 =fiaa)

3 A1 ¥ I9 W ifFa wie Raie w1
4 " ATE -1 FT ITAN FF HeF A Ia+ g7 fafador &t

T |
e 1
AHR AR FTF A SMDs F 3
CERE] ATHT I
o e 1 AW & e faar germ
oo wfeT (. Frfea == G
SIS " $UrE T e 4T a< & ary e

SOT (Small outline) T g aaar ¢ fea, sifafRa ar =< & sifea
&, fum fobu 1w uw A Ffea e, w5t A9
taam a7 qreT & Ay Hfed w1

________ 11




FT 2 : SMD ¥fReT & qea i qE= |

1 s SMD IRres & 9+ =i Fig 1 %t 39 3fi¥ Fig 2 # "e® a¢ sifda Fifd & qe=m # |

Fig 1 & Fig 2

Fig 1 Fig 2

- N

~
N
W——~
PR

~
~ =~
W——~
O//(A)

o1

>
>

2 =€ 2R AE 3 F HIH H qA H SHS FL
3 w2 # fewfmt &t Rt #X |

IR F R A= st A e F ary ot G
ST € 3R 3o faftre @ T # R ara #) o
W FOR A F WEA oF T 2, R sifew stw
AN FaT ¥ (T8 3t SR | Sew & fow g A
Te) | SeTew & fog, wew fw resistor 102 ds@
1000 Ohms &t 1k Ohms 3\ T A 2 |

fafire IRmeT v w&ftm qet & s
A = sfaziat & eIt #1 1 s
B = ufaiet & gqeat 1 2 i
C = wfaret & get #1 3 3%
D = 3= &t der

4 IULh dEAIE FT ITANT ¥k I "kl & forg Imed &

Tt & @it o g A & «9 7 glea fFy 7w E =i
aa 2 R=E fFw 2|
aME 3

SMD ¥r=d 9T 3w
A = sfargt & qe #71 1 3%
B = ufaret & I &7 2 3%

C = g # g
qE- 2
FT T g et e
101 100 ()
471 4700y
102 1k
122 1.2k
103 10k )
123 12k )
104 100k ()
124 120k 0)
474 470k ()

FHIT O HiEa uferier qex
100R 1000y
634R 634
909R 909
1001 KO
4701 47k 0
1002 10k O
1502 15k
5493 549k ()
1004 MO
g - 2
FT O Hiad uferier qe
102 -0
470 -0
103 -0
222 -0
101 -0
232 -0
333 -~
1243 -0
4743 -0

12 E&H : ot #%fwe (NSQF ®¥ 5) - 30 3.2.184



w9 3 : SMD ¥#afieT it wgam| Fig 3

e PRfm sxiaae fw FfeT 0.47 pF & 1uF
% & et A U fawga JEan F | Sy E1 39
AT T AT AT & T FTRT FAL war Jvaw € qo=
Fafer et w® R w=xar §) aew s e
0805 =¥ 1206 &

qraufEt : te-fafea gewt & ary aga a7

32 feror FwA & 9| SMD Feaw Ffer Rt Fig 4

O

AHAAT & w0 A ITAe F, AE T & ghyw qeat & +

O

o + g & "% YT, @1 awe M gt R
T S 3| e & w9 AN q HiY AT

NOMINAL

CAPACITANCE

VOLTAGE

EMN32184H4

e = iR w4 )

1 st & @19 | (Coding with digits) Fig 5

CAP.

ACITANCE

1 SMDﬁﬂﬁﬁﬁwwﬁ,WFig. 3,4,53ﬁT6
w29 AN FUTRT 9¥ ffea g sifen &t qgu=
F | [

3 5 \%

2 AE -4 F W 3 AT A B (SHE F

NOMINAL VOLTAGE

EMN32184H5

3 g 3# 239 U gf¥wfera @ A e wY |

4 9fdrerss g7 w9 H S HLET |

ISEY9T (Example) 2 2 6 +——PICOFARAD CODE
awr “224” F7 ot % 220000 pF=220nF=0.22pF RATED VOLTAGE 20K KEMET I.D. SYMBOL
542
2 sewtRAfyE auit & wrw &f€7 (Coding with T/ o
alphanumerical characters) P oD 5
a-lé 4 2nd & 3rd DIGITS = WEEK g
CapacitancepF | 1 | 15 [22| 33| 47| 68 & 3 - WA A
Code Al E |J N |S W .
REx ] HeTA SMD W &iE T e
Multiplicator 105 10® | 104 | 10% | 10?2 | 10°
Code 5 6 4 3 2 1
...... uF
AEATEY e &€ (@ q qear 30) | uF
Volt 4 63 |10 | 16| 2 | 25 | 3| | | e WF
Code G J Al C |DIJE |V ]| | | e WF
P e uF
SEIES
...... uF
1 1.0 pF, 16V ... CA uF
2 22pF63V..d0 uF
L uF
A6....... 1.0 x 108 pF=1..0 yF
J5........ 2.2 x10° pF=0.22 yF
FJ6...... 2.2 x108 pF=2.2 uF

E&H : gativ #htee (NSQF ®¥ 5) - 3rvrm 3.2.184
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FF 4 : SMD TEIE AR gifereT A q==m= |

1 @de 9¥ 95 {%T MU w7 ST Fa wHag SMD
HeH | & TH SMD S 94 |
2 Fig 7 3@ 3T Y& & 9 # | 3aa1 4 7 #ire ford |

Fig7

=

SOT-23, SOT-89 ¥ SOT-143 %78 ® &t 7=
TEA | SMD =ehi A% Iuaer & | A qiY W
SMD Tt # fage dewiie? qRais el § gomiT
AT TR & A & §1 SOT -23 3w SOT - 143
AT 1 STEHT 200 & 400 mW Y fatelt stae=
FTA gERl & forg fFam st 21 SOT - 89 cases &1
SoAnT fasrert staer 500mW & 1W F fer fram sman

SMD LED,SOT - 23 %89 § I 2 |

IYANH Gl HT IYART FLF SIS &t AT FE AT
A IHET HT ITIAT FLh TAHT TR0 FY |

5 9 ¥t eie & forg Iuih =< &t gy
6 Sf3TeTor T HTH & ST A |
7 SMD gifsteex & & u& &t 9+ 3ie (Fig 8) &1 #em@ar &
it & qeuT w9 |
8 -5 H Yahor YT AT fawrforay &t Reie &Y |
F|A-5

®. 4. T HTHT HT THE | qHET07 oot
et T

3 ffSee adifiey X sraie a¥ietr Oie &1 =999 &Y, AN
M R et & ere & 9= # |
4 ITA 4 UT ATATHA 1A |

-4
®. " A PR | was glay | e st
q q

10 9f3rers & &9 F S H¥argy |

14

9 T a9 AT & 3T AL H A FX

Fig 8

E&H : ot #%fwe (NSQF ®¥ 5) - 30 3.2.184



AT 3 gaaw (Electronics & Hardware) s 3.2.185
Fastw #%t® - (Electronic Mechanic) gfat SMD (2,3,4 =fwa =ewi)

@ gen PCB & SMD wesit &t Rwiee? &=t (Desolder the SMD Components from the
given PCB)

IqE 1 3 IS F a § o fAfafed Fw w a gnn

* STEAT-HT aiwt & PCB SMD =t It &t fReteey &3 |

FawFatd (Requirements)
QU /STHLO/AAR (Tools/Equipments/Instruments) arEfi/aest (Materials/Components)
+ Wiy TR fobe -18e . AR s - ATIFIHATIATE
o O & AT AT -1No . TS B IF/AR oA - HTAFFATTATE
A AFAA & AT T AT T ATH/ . IPATETE e -1 e
AT /sate ffeEs & arar SMD Ra® . WEW g wrEEwate (MDF)
T -18e FT UF THST -1No
o T % 917 DMM -1 No.
gfwar (PROCEDURE)
# 1: PCB & SMD g=it &t fewiee #31
1 uftrers & rogel SMD-PCB 3#gT &% SiI¥ 8™ S ardt Fig 2

TR A T FX |

e &= (magnifying glass) T ST & 31T (Fig 1)
# fe@Ty M7 qgATY BT A AT ST ¥ HeT St
ATH &1 fALrerer w3 |

3 SMD e & folu @de #ISe Te&t & Siist &l flux Y

solder &t U% BTl ATAT & apply # |

4 Solder wicking braid &I gt # (lead side) 2T ¥ =¥

ITF FUT (H O ATt soldering iron # & st
(Fig 2) ® f@mar mar &1

5 @iy & fraem & fog a0 § oY @iy faw &t Hivwer
69T ST S | e gT AtesY &l dien & |

6 W9 AR Ay fUaa AU et &, a9 soldering iron &
gt %1 lead & &eT F |

7 fafs =T (excess solder) # e & forw wick & a=
gT WWT &7 TANT &Y |

8 #de Wide It (SMD) & ot=r effiwat #f ge & forg 387
e |

9 PCB & Tuit &l &eT & 31T (IPA solution) Ft ITRT &%
e H a6 H |

10 wfSreres g7 19 Y S HLET |

15



F 2 : T AT T ITANT FE SMD Tt # desold F N

A : Work bench 3T ®3 oft @ae &t plastic #¥ &,
4 hot air gun & s=™ & fow @3 MDF board #t
T Y

Desoldering work attach % ferg 393 hot air nozzle tip
7 Y fRT screw driver FT ITANT FTh F9 o |

TR T AT work station T fasTelt =T w19 & sgEw
TH &4T A AT knobs # adust (SRS #Y |

e : AL | AT F YATE A A19H knobs & FA
T TF DI TeF I T FIA HY REria 1 A
F1 fT 3% 275°C & yAu™ JEwEE WY W I
qEEE #:9 |

16

SMD =ea 9% TH &aT &Y A% H A5 @ AT 38/ A6 AT
8 & 9 & a% & e feeer g ar 8t sl

f=dt (tweezers) T ITANT &% HIX &W & a€ & SMD
HeH H THST ITU |

T

1 u% & fig w 2w R W uw T sty & s
¢ =t free W)

2 T dageEiier gew//PCB ot & feft off e
F A % fog T FaT dgE R AT T gt
ead|

SMD =t & FHTH & T 44 & dle ga7 & Ja18 A
AT & afew ® e & g fafa § swmefoa w7

TTRT T & ACHT &I %1 §€ H¢ AT T4 e 8+ 2 |
9T & AT |PA =TT T ITANT F¥ah e &t ATH &9 |
gf3TeTes ST &9 &1 S Hean |

E&H : Zatiae #%tee (NSQF ®¥ 5) - 30 3.2.185



i e eaae (Electronics & Hardware) s 3.2.186
s A+w - (Electronic Mechanic) gfamdt SMD (2,3,4 =Rwa =est)

uw PCB & SMD =wesi #t @teeY &9 (Solder the SMD components in the same PCB)

IqE 1 3 IS F a § o fAfafed Fw w a g

« PCB & SMD =t &7 dtee #9 |

smawEate (Requirements)
QU /STHLO/AAR (Tools/Equipments/Instruments) qrEft/aewt (Materials/Components)
. fireg IuHR fhe -1%e o AT FIXE d@ieeT aEY - ATATIFHATIATL
o AW F G AAEIH -1 No. « TR U/AY ol - ATAIFHATIATL
SMD ate=fir a% w®ow (W 4T & IFA &®TE el - 1 Faa
araHT/gaTe () @l qerEE SUwI «  HYIH S FI3AY aTE & gHST -1 No.
(3T ST Hger) -138e «  FHIeEd fFT geeY (MDF a1€) - 2 Nos.
o JH fUF o g -1 No. . #ieeY T ega/fafis -1 No.
o TEHEE FIA -1 No.
wfwar (PROCEDURE)
1 PCB ¥ SMD 5ea & forg Iugwh 2 T e T e 8 el (tweezers) T ITANT FX Tl Ft Thel 31T fraer
are d@e # fore Iuge fow g e fve &1 % forg e A & gael ax TH SR # o & e |
2 % 99 (F &7 a7 ¢ad) 7 PCB & A<l & THeA & 9 g TH Hiee¥ ATARA T Ft geTy A frust gu dieey HF
forw s T &1 ST #H | i a¥ 8e g 9|

SMD =eat (I=1t) FT Fa9 F2 | 31T AR Tee i
T % forg PCB ov &ma/faem & Ate # |

T T AT T Fhvg I AR TRA & e o=
on & T 275°C & maqm araw afdw knob #t adjust
|

SMD =reat &t PCB wX 9% 9 s+t @&t ferfa & &t &
a @

flux pen FT ITART F A IT SWET IX AT ATAT § AN
FX ST SHT T T2 2 |

AT AT & BIE THST § H1E AR I8 SMD e #fig T
|

U o foeesw & == & fog, mm & S
U1 A9 & AT F Q1Y TRI-A) e ® R |

10 SMD We#i & FAY BT B AleS(WT FIA & g 00 &l
Hezudl

11 st (magnifier) T STIRT F#X HY Aiee? [0 T STged
#7 et &Y #t faeft off dieee fors & g6 ar s Bt

12 o191 & a1 (IPA =teT) &1 ITINT &k a1 &l qT% T |

13 gf3reror &Ry 19 #1 " F4 |

17



s JiY geaa? (Electronics & Hardware) s 3.2.187
gawE #%t® - (Electronic Mechanic) giadt SMD (2,3,4 =Rfwa =ei)

PCB # fawwaar & ferq sitwr ®%¥ (Check for cold continuity of PCB)

SEEW [ 3 UG F o | A ffafd ww wew av g

« fou 7o gffe T av Rt o dafae gt @ ffReror ot wemmm W

+ g m wfFe 9 W awEn ™ S e R w0

sawFard (Requirements)

QIEA/STHL/HAA (Tools/Equipments/Instruments)

o ufdrgg IuER fhe -18e

o oW & AT AEEY -1No

o Taw % ary (foea adidiex -1 No.
o AR & Qo+ gar arawTE/

AT (FEITT AFIUHF fheTar & A1) -18e

quEht/aewt (Materials/Components)

o AR FiXE AfeT A Foaad - ATIFATIATE

IPA faafer atege - ATTIFATIATL
. v 99 /forfaae T - ATIFATIATE
o Tl g -1No

wf#ar (PROCEDURE)

# 1 : ey g affe 9T o fEl o Siw/ge Aeee/ate afde A gem)

e ; gitterw w | IwE/FE F oo R S@ a=
Affe T A TTavaF FT FT ATHLIT FIAT T

1 uferers & atoqol e aie ghgT #2 |
2 F9 HT ITANT ¥k q1S HT AT &< (AT A9 &t at IPA
solution FT ITT *X)

3 PCB ¥ & W@ component (ITT) # TR /ST gU/FTE
soldered aTer leads & &t oft sy arfa & forg A=
T 39 &Y fAfRerr #¥

et

4

are o Rt +ft 2 g8 PCB ¢ & forg o stmad i
ATTYTT & ITANT FX |

I HeT FT ITANT & A PCB g1 & fiw fady oft
TS /Aa Afhe & St #7 |
et 1 ¥ feofomt =t R #3|

7 9f3reT® g HW F ST LA |

1

FHE g fFT o gt @ faEer

Ol F THR feoqofy

gar frem Rt A

g aité b &

18



i e eaae (Electronics & Hardware) s 3.2.188
s A+w - (Electronic Mechanic) gfamdt SMD (2,3,4 =Rwa =est)

e T gu arae @t | de/aE Aieee/ee gt w ew (Identification of loose / dry solder /
broken PCB tracks on printed wired assemblies)

IqE 1 3 IS F a § o fAfafed Fw w a gnn

+ iz arEd STt T AR /AE AieeY/gd PCB & Y vz

+ g g Affe 9 W wE S/ R w00

smawEwate (Requirements)
QU /STHLO/AAR (Tools/Equipments/Instruments) qrEft/aewt (Materials/Components)
o wfire] Suwr fhe -19e o AT FE AT T - HATAHATIATE
« o % AT ATEHE -1 No . IPA®®E ST - ATEAFATTATT
o wied & a7 e adnfex -1 No. . WWQW/WW - ATTIFATIATE
o AT g% RIW[RA g41 aTIHTHE/ . TEE g -1 No.

aTe fE (e A & Ar) - 182 . SR ARR/agEE A= - ATARTHATIAT

AT & T&e
wfwar (PROCEDURE)

F 1 gied T STETEl ¥ de/Ha dieee/gét PCB 9 # 9z |

e+ v A e & o Ry o A e 4 a1 ¥ faft off 28 g€ PCB 3 % Ry o s oK
H awE S F FATALOT FIAT B0 ﬁ |

5 Zaw 1 ¥ feofmt & Rate w1

6 T T A AT G@- AlS TEH B AT FY | T
2 9T HT ITANT H¥h drS Ft ATF H (AT stmawa aF at IPA AT T IR 7Y AT T2 7 3F & AT

e & ITAT &) |
3 PCB X &4 W@ "eHl &l IR/ gU/TE i Tt e

S8 Y oft arhfesw afa & forg a=de Adteror #90)
e -1

1 gftters & Soqel |fde aS gahgT 1|

7 IT3reTF ENT FH FT S FHLaT |

FHE Te= fRT T Sty 1 e Nt & TR froqofy
Tar Ha (ECE R EE] ga/ate afde &

19



s JiY geaa? (Electronics & Hardware)

v 3.2.189

gawE #%t® - (Electronic Mechanic) giadt SMD (2,3,4 =Rfwa =ei)

SMD wieefR R & forw smaws fatm e v @esw & wewmw #¥ (Identify various
connections and setup required for SMD soldering station)

SEEW [ 3 UG F o | A ffafd ww wew av g

e R w Rt e waeet #1 9g=m w7
« FeefT SMD gewt # forg deefir Ry e w0

FawFard (Requirements)

QIEA/STHL/HAAR (Tools/Equipments/Instruments)

quEht/aewt (Materials/Components)

gfere] T fahe -1ae Tiees¥ aAY 60/40 T F¥ - ATIFHATIATY.
Tad & a1y feforea gedidieT -1 No. HTeET Tl I XS ol - SATTFIHATIAT.
woft | Y ATRfET Agere & RIS - 1 No.
arr SMD @R T & -138<
B3H: ¢ AT 7% =9
&1 Gt fa=ont 1 fewr =T 8| -1 No.

wfwar (PROCEDURE)

Fr 1 : e T/ & wE= )

1

2
3

ST e A9e1er Fig 1 3 Fig 2 & da¥ & | s adedam
I the Gt dhgter/fEr & qeu wed €, SitaRfET Agere
& def H|

-1 TR A=/ i suF Frf &1 9 st w7 |

T T ATl &1 e 3 AT IUANT 6T S Ao arTe
T ST HLAT 3T I= daer - 1 § Wl w7 |

4 9w Tf3ers g 1 & S e |

A1
&% | fee =) HTE [T/ et
. | TEg wAawm | e

20

EMN32189H1

WRHUL ETagn )

EMN32189H2




T 2 : SMD TRt T AlesT #9 * forg dee R Qo &<
FTAT

qte ; aivrers wt a7 g w0 & & d9w w o
Feri=ror/ e wiitregent =t T o= @ wd g Rafa A
T A |

SMD =re® IR F14 & T a aT dle T ITYH
fae/feT 1 =37 AT AR 39 S FAT|

T[T TR % HTH & foIT ITITH STTHE HT 749 F AL SF
FYAT |

TTERT ST & 1 & i & w¥ AiT 275°C 9¢ a9«
qT FEAT|

TH gaT & gare fAEEr g2t &t wey Rt § s #Y

foreem & forg faemT & N I¥ TEEHY a7 e AT Al
Y TTHT T Fforeror Y |

e : AeeRI SMD # got/aest & Twa, = &t
AT AT/ g & forg {6 & sgen/mamaite
o ST ket @ ot AT ® A w6 # forg st
2

6 daw-2 ¥ qfew Rrfa aw Femr qur aowe fewfimt &

Rate FeT!

TfSTeqor gIRT ST T H HT T FHY AL Ao (3T H1E heg
FT a9 FHLAT|

275° amAE & foru At & a7 & At dgera
AT T 3¢ I¥ =T FY IHH quEeT w4 & forg 3@
Far-2 § RS F¥ e o qur Tt o e arer &9 9¥
2 ¥ Ifa amEE 9 ae #1 |

9 @Er oy AT # T FY|
10 19 AR gy deefR v el & fou faega

CRIE

11 o1 IfSTers & T S #) TE JEhiT 9T HY 39 a0 2

¥ e #9 |

FHE Ferror /e w1 A=

afen /Rt

AT /AT T feorfrt

E&H : Zawtiae #%tes (NSQF ®¥ 5) - 30 3.2.189 21



s JiY geaa? (Electronics & Hardware) v 3.2.190
s #%E - (Electronic Mechanic) sfeamét SMD (2,3,4 =fmer oei)

FT-HeT |C 9 g1 A A et i wg=ww &+ (Identify crimping tools for various IC
packages)

SEEW [ 3 UG F o | A ffafd ww wew av g

* ICs ®t Twe &t v R = TR Tom & et

+ PCBs ¥ IC Aieeian/dmieeRan itk & s frfenr o @1 s ¥ |

sawFard (Requirements)
QIEA/STHL/HAA (Tools/Equipments/Instruments) srhy/aest (Materials/Components)
- fRfET ST -18e o O FRE AT AT R - ATTEFATTAT
» Sege T g e -18e «  IPAETE FTX 1T T - ATAFFATTATE
o A F AT FTREAT -1 No. . Www/mw - HATAIIAFRATIATL
o oI % A Rfsred aedifiey -1 No. . aqEE g -1 No.
o TRl THERIF/TH AT ATIH /AT
Fgrae (Iwith instruction manual) -19e
gg|: SMD IC s & forg
SuEh BT o A @it e
Iyl feEm gu faw =@ -1 No.
wfwar (PROCEDURE)
e - 1 wfdreror & &ror faw 70 SMD =rewi/git & SMD IC aieefi/
1 wittems = 30 Srm/w % g I fee g A Srateafin & fore gwteer A oI 1ol el STt g
et/ AT Em &I I aTer aTeEY & ATYR I & A TR & 19 &

TETTT &Y |
2 /et ST | dwTe & forg gee Iuwt)/

AT ¥ |- SMD PCBs # SMD 7esi)ICs 2 e 1 R fewfie # ford |

AieeRar (aiwr @) el (@i zemn) & 3 oo # wfirer & @y @y 17U d9er () fFw suwwer &
oo sTin/zEee T S T S ST q UF & A |
Ft Tgfia HAT

4 zFE PCBs 9 SMD ®wiv= (i) ICs &1 e /et |
5 o gfirets & gEAT A= HEATy |

3 z@ W & fow $3 7T SMD PCBs ¥a™ #X |

w1

AR AT T fafire oo &1 W I/ AT o=t

22



i e eaae (Electronics & Hardware) s 3.2.191
s A+w - (Electronic Mechanic) gfamdt SMD (2,3,4 =Rwa =est)

SMD #t=eRaT Fhee 9¥ Jwt aferm | At |C &t Siiee? w31 F fT StenT-3rent 9%l #T1 3T

F31 (Make the necssary settings on the SMD soldering workstation to desolder various
ICs of different packages)

IqE 1 3 IS F a § o fAfafed Fw w a g

« IC % RRatef & g SMD s ahRsm w2 savas afdm FAT (SJErT-3rent Gl & A1)
» fafdr gz fafr g SMD ICs #t femieew w3

o I zat faftr % gwT SMD ICs #1 Reteew #3411

smawEwate (Requirements)

QU /STHLO/AAR (Tools/Equipments/Instruments) qrEft/aewt (Materials/Components)

- ofE g e 1%z . IR Five wieeT AT FoE - ATAIHATIAT

o fefi ST -19e « |PAT®TE FXA aTT A - ATAIFATIATE

o A F AT WAAEEIT -1 No. Al FAaH 99/dT T - SATATIFHATIATE

o T & q fea acdier -1 No. « AEE FA -1 No.

«  FAE AGAA & arg SMD
AT a8 Qure -18e

wfwar (PROCEDURE)

T 2 @ wd % fg Ry o aRegsd @ & R
T % fom W R & @ o dieaw w IC 3= fT T PCB % @1d &1 #¢ # R
it fRar &1 ST FT "ar 2| ST AT FY/Aw T |

1 1 IC # ey & forg SMD s ahRe™ a2 stagas @ F3AT (Se-3rent G & ar) |

1 PCB siae &7 77 &t 7% SMD IC %1 Te=m F¥AT| 5 FTH F WW/E X AT F ArgAt & T F fore Fig 2

2 qIEeft ™| T TR #Y Y IC & Tieex U T Siet F Fe % e At T g |
HATUT/ATHIT HT ST /oo S ger f2ar amgl Fig2

3 & fae/fer 1 Tu/gATa FIH 37 T(H A AT AR
9 ey Y S fF SR &7 1 #a F o s
frar s |

4 Fig 1 ¥ feamy srgam 5ml gE/fafks w1 3o &3 SMD
IC fa % Y Tiee¥ oI e |

EMN32191H2

6 SMD HeefRT T Ft AT F T ATTHA F Tl I
I F 275°C T THA F AT ACSRAT AT &
SMD IC % feorg d=me v |

7 HHEH AT g T gEATH e fo fawdt & #¥ AR SMD IC
F I |

8 IC i\ ¥ W T A ATl AR A AE B AT FE AT
SMD #t fedteeT #¥ |

EMN32191H1

23



2 ; fafT a1 TRue wea et w5

1
2

FF 1% w07 18 6% gedu|

s f& Fig 3 # fammar = 1 SMD IC fi| 9= & six
R et fafdr d5 &t sm #|

Fig 3

EMN32191H3

Ff 3 : TH FAT T T FA gU FemieeRar)

1
2

24

FF 1% 907 17 6% e |
SMD IC % for IUg ASTer SATHY &1 T4 F< N TH
&1 & Al 9¥ St F |

SMD & I fEm & v EieRa & F Jgar
TH FAT/STHT T AT A & JTIHE H T & garetoa
|

T ST A AT AT A AE T A F I @ AW
TS Hhe & (o Alee H fToaw & a9 3 |

foreret gU AT & T d¥E & 8™ & a18 fAfHT o5 & i
A AT AME & ISTH A&T & Trod § |

HqHEA AT ITHL[TAT =t & T # aur PCB &
SMD IC 31t |

9T T ITANT ¢ |PA GHTETT % @t PCB &t 1% &3 |
gf3ters & HTH & ST FU |

Tt & ST AT H1E 9T X 31T SMD F1 Fe & &%
FX § qMI =0T knobs (Few) & &Y amaw g Rrfa §
AT AT AT AT IR § T TE AR gAT A g
F Aleey T

E&H : Zawtiae #%tee (NSQF ®¥ 5) - 3t 3.2.191



i e eaae (Electronics & Hardware) I 3.2.192
s A+w - (Electronic Mechanic) gfamdt SMD (2,3,4 =Rwa =est)

FAT-1eT |C #it Wiee? FA & g SMD wieeR ®um wv staws @ &2 (Make necessary
settings on SMD soldering station to solder various ICs)

I 1 3 IS F a | A FAfafad F Fww ave e

+ SMD ICs ® Hiee? #¥1 & forg Suges SMD Bt afde si€ (PCB) #t weam™ &%

* TieET VI (TEH T AT AR F THR) F; START FF SMD ICs Tt Hiee? F

o TH ZAT qUT WieeY T FT TRATA FLQ §T A AT TR 9¥ SMD IC H Fiee? F7|

wwward (Requirements)
QU /STHLO/AAR (Tools/Equipments/Instruments) qrEft/aewt (Materials/Components)
ESD @< a7 39 a7 ¥ ESD &g &1 o TleeY FoAHT /AT ol
(3T ITI=E) -18e aieex fasw, IPA e e
o A e & gty SMD "R FITT T a8 - ATETTIHATTATL
FHEIE/ T A % /T TH g4 -1%e s AT I - ATAWIFATATL
FAT FEAT «  JiarersT SMD, PCB, SMD
o §UF F Gy ATIEHF -1No LT IC ¥ oe ey IC it
© qEW -1No T A ST & - AEAIFATIATC
» o/ fewm & A fad - SMDIC - STaw@aTgaT
(ESD safe tips) -1No . @fiar PCB 3w - ATIFIAHATIATE
wfwar (PROCEDURE)
KIECUERIE

1 FEHAT F AE AR TS G |

2 gewt ® HutRd (FHgT) F= & forg ESD qw fesdt &
T &1 ITERT FW

3 ESD #aTE &7 9gT U8 atrh TR & wifa® smaw
%1 femfor &t &)

F 1 : T O a1 & SMD IC 3R &g Tfea SMD ICs & forg suge PCB &1 A1 #3-|
1 J9gH 9 FT AT F AR Ru g fie SMD ICH A=l 5 iy Tfear SMD IC % forw arsft s=orf st atexrd ik PCB

w1 & g | F2F &7 H 9 ford =i sremt @
2 IC#t fo= % sitw #Y AR I9gwH SMD PCB 7 AT #< | e
3 PCB# < w¥ g+ gu SMD IC w& | 1. PCB ¥ SMD IC %t femt & forg @it s amet
4 afTTE & FT FY AT FLETT 791 PCB # 1 9 ford oiw wite & forg dfrer foe &1 STt w2 )
=0 3T T | 2. THT W F FH F T Swgw T gar F A &
I ATHFR FT TAF F AR 51w F |

FT 2 : AieeRAT THRw I¥ el leaded &1 FFATE F¥d gU =Y SMD IC $i feiror w=m)

1 T A AT F F 9¥ e w9 Y 250° - 280°C #r 2 PCB 1% %€ WX wora o s % Fig 1 & fwmar mar
AT § T[T T ATl e 1 araar et #¢| 2

25



AT . 0% TR ¥ #E fm fremm @ #) R #@ g
T FwTeE AT aga giewa 2

5 T oA < 9 AT dlee¥ & a1 IC & 9o fu= =7
ST FX 4T Fig 4 § fRmar mam &1

3 e fw g SMD IC F e 7.1 &Y wea™ &% AT dw=gw
I F gAY 56 w9 9% a@d ad% & | Fig 2
aXE w4t @ @ gl

EMN32192H4

Fig 2

F A

4 7f3 sawEsar & ar fmdr &t I ¥ d4r Fig 3 #
fameT @ 2|

Fig 3
= £ 7 ST
.rE. I"

EMN32192H3

6 AT &I SIT9 FX ATI9F & qTeAT & gL & J4r % Fig 5
" femmar m 2|

Fig 5

EMN32192H5

7 IC % @t & i o &7 famT #¥ o @va # e &
gfe # |

8 IC % &+t fiw X v wat8 & @] F< A< =t o F
firamd |

9 St= AT & IC fimew Ot ave & faer @ 2| e forelt

ft atee oot &1 fRefor fovar so At SR Aleew faw @
STANT Fah gaT feAr Siar 2|

10 TaE® &1 IR H¥h [HAT i gfua w2 A7 [PA
AT & @ty PCB &t a1% &< |

11 9fSrers & HTH & ST= HLaT |

26 E&H : et #hfa® (NSQF @ 5) - 33 3.2.192



F 3 : Ales AT THRI TH a7 A Fiee? T FT ITINT F¥F @12 SMD IC FT Fies AT LT

1 SMDICGﬁ'{PCB—Zﬂﬁ; PCB%jﬁraﬁrcﬂﬁ?1aﬁ
e qe= #X StaT % stiweT Fig 6 # fRwmar e 2|

Fig6

EMN32192H6

2 |PA @Y & AT ey O &t 9% #Y AR qed U,
o fowe farda e 4w =t foq &% (o) |

3 # a9 9 gear & PCB v et mrew=s & & |
gifeeT feated #7 ITRT w3k |

4 TH TR F B HeE qAG HL qAT ATTHE A A g2
¥ 275°C TX ¥E |

5 ESD gxfara ferwdt &1 =i ¥ e PCB #T %€ 9¥ SMD
# wet fRafa & & s Fig 7 7 famman w21

Fig7

EMN32192H7

EMN32192H8

8 SMD IC & &+ =¥ av%® U7 9¥ faen #¢ Y oiis o
TG |

9 T N T HE g GT It AT 84T I ATTH
knobs =t 280°C 9% ¥& |

10 SMD IC & =T A< T &aT & A1% & IR aF & A1
FAT|

11 T gaT & A F a9 aF FUL-IUL A @, T aF (&
Ste 9 - ffoew 7 @t =fw PCB.

qte ;. FFA & T & forg Rargw e A gewt
U T 4T A AE F A AT AR AW | HE R F@T A
IIMT T TE AT F FILIT G T £ |

12 rmaeis &1 ITANT &< AT SMD IC & &+t fu=t &t @&t &
& PCB T g8 & #ieex far wm & <= & Fig 8 #
e T 2|

AT ; I ATATTF &t Al A & AT Fies (AT AT
FT ITANT FTk [AAH *t qles? F1 |

13 o197 % AT |PA =ieT &7 STHIT H¥eh (Rl T arel PCB &7
qre FY |

14 9fdrers & FHTH & ST HLAT |

6 IC & Aot & THe oY fm-1 # 9w foo |l
AT A ey At favs fuda = &1 sw +3%
Te, fastell 97 %<1 |

7 AEdE # ITANT FF ARG T AT F A PCB T
SMDIC@@%ﬁWﬁW%FiQBﬁ
fFmmar mr 2|

fafsrsr SMD, IC d%st st& SOP, SSOP, TSOP,
TSSOP, SOIC, SOT %% & forg Suv 23 & =won
W ET

E&H : Tl #afw® (NSQF @< 5) - srarm 3.2.192 27



AT R gaaw (Electronics & Hardware) s 3.2.193
gawwE d%tw - (Electronic Mechanic) gfaet SMD (2,3,4 =R we=i)

Hiee R/ AR [T # STt F¥d U SATYU qAE ATSE TeHl & TAWAI & (o ATqeT Qe &
(Make necessary setting for rework of defective Surface Mount Components
using soldering/desoldering method)

S [ 3 UG F o | A ffafyd ww wew av g

* Tiee? faF T STERT F4F qaE AISE Aiee? AT &t At w4

o QIR THRIA ITANT FTF AIHT AST TEH H Aoy /AT w8
* e THRIA/TH a1 F ITIWT FH SMD IC F R =

* 3FA 97 F TE A TEWATT FH SMD TER w ety AT

sawFard (Requirements)
QIEA/STHL/HA (Tools/Equipments/Instruments) "t aest (Materials/Components)
«  sfSreror JUeRTOr fahe -18e . At faw - sl S
« AW F T AAHF -1No +  IPA®TE A 91T =i - ATARFATIATE
« ESD Iaa/ade & AT F1g &7 & -1 No o HieeY T I /aTe FAR - ATAIHATIATE
o AT FHERI/TH FAT ATIHT/FAT « ATF FIA qTAT FA -1No

foeire (srgeer Aqer & arr) -1&e o JHH 9 -1No
. ute % Ay Rfed wedifiey -1 No. © AU -1No
o 3FgH T & Ay feaieRT ST -18e - fafisr-5ml -1No

SMD ¢fiee s\w= PCB -1No

dte ;. aittew a7 giafra #¥ & @ afte PCB &
TR TeH! H AR & 97 ESD T 9 gU
]

st (PROCEDURE)

T 1 : Aiee? O T TATT FTF TAE AST Aieg? ATEE &t Foahrerw |

1 wfirer® & Frogel SMD-PCB g%gT ¢ i e s aret
TeF FI TEA F |

2 el (TeEefl) T & T F#W AR Fig 17 R
FIAR BT W AT Hewl X fHem/siet & A &
e Y|

3 e & forU ade A6T geEt F SISl # 1 b A ey
FT U ST 9T @ |

4 foen & B o & Y a7 uew &Y i & avw @ Y
TH THT M ATl AR T ArE w Fig 2 7 e 54|

5 dteex & frae & fow a9 § oY iy s #it Hforwr
foaT g 5 # foreer et AT &t diwe & for |

6 e ge dteeY @ & AFa S| & a19, "ed ole |
fos v At smew fow & ger 71

EMN32193H1
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Fig 2

EMN32193H2

7 AR aiey &t e & oy fa% & ST9geh WHr &7 9T
F |

8 ddE AT "eH & A AT Hf g™ & forg axor 38 7
e |

9 PCB & gar ¢ Ai¥ IPA ST & aT% 3 |

10 ST & gALY ST FH¥am |

T 2 : Wiee AT THRT/TH gaT FT T F¥h SMD-IC F1 Retee R we=m)

qte : uftters TE gfra w3 o & Few 3w 1 s
FIA AT AT FTEHT HT AR SMD - IC Y q6TE T
FEA & qEa TR e 21

1 e aheo & =i foq &1 =79 &% 341 fF Fig 3 #
fe@mar o &1 S SMD - IC #t ge & forg &2t &1

Fig 3

é g o*
= 9
w

2 5ml &R &1 9T 2 SMD - IC a1 T a¥ #ieey
AT AT ST Fig 4 § famar = |

EMN32193H3

Fig4

—_
>

EMN32193H4

3 gamEIfE (%) FX X amAe & fFuiRa &% oo
SMD - IC 9= T &aT g | a1k a8 &e =g ser &
Fig 5 ® fa@mar mar 21

Fig5

EMN32193H5

4 i FEd T UH a9E & IS BT R HE AT
PCB#SMD-ICﬁW%W%FigBﬁﬁWW%I

Fig6

EMN32193H6

5 efiv-ev Fedt &1 ITFT ®ee SMD - IC &t ger & s &%
Fig 7 ® fa@mar mar 21

6 fafR Aleey & =ar § 9 & FUT & Tleew wick &
FFAT XA gU o fF Fig 8 # fewmar mm g1

E&H : Taagtia® #ahfw® (NSQF @ 5) - 3 3.2.193 29



EMN32193H9

8 dATH IIEsf o & SMD - IC &€ & d%g & Sir=r |

9 |Er & Sitw # fF #E At O www T gorr o sar fF
Fig 10 ® f@mar mar &1

EMN32193H7

Fig 10

EMN32193H8

EMN32193HA

7 IPA T Y Fled aa/gel & GeEdT § dteeY 29 &
7% F¥ | Fig 9

#4 3 : femieeRar Pump (T9) %1 9T #3a g SMD SU=uTt (T=T) 1 g2
1 s+ wfdter® & @¥ra SMD affe ai€ &t gwgr S qer Fig 11
et aret quit Y st 7Y | (3% 39) il 4

2 aTEet ofiet #1 AT Fd gU e arer ot & di
IH STTHT HY TE & T FY AT Ao oA & fshrer aret
gl

2 3§ ; I Fies? AT FT ATHT I & at AfAw
TqieeT H T&1 ¢ M0 TF ATAIh qles? ATZE TA4+
& fero

T 5 weeT e P
G ST T e o S e e e e & T
foreTerT STaT 2| 6 A & AR Fe F A F oA gU Alee H [ AE

T g FA & star % Fig 12 & e gl
4 g fedtefin F1 g % e s Fig 1 R fee w3 e 9 T
T & | o Rt R gor #t vfiaw #¥ dieet ot & ayst 7 feAt=fAT tool tip # g2t T IR T & 48 W 3|
(B/ste) FX |

EMN32193HB

30 E&H : Zatiae #%tes (NSQF =¥ 5) - 3rem 3.2.193



Fig 12

& 2 AW TEhl U YR AT & a== & fow,
Set F Awfersw w0 | Aty 9|

8 fuwdr &1 wnT #xd gy PCB @€ & SMD & (I=1)
F 82T § AT ATF FIA aTAT Tl 1 TANT FA gT TAC
qTH & |

9 U HW F Tl H e’ |

10 Y TREelt d9 & 3FAE F#d g¢ SMD - IC 3% #:t
TEATHT AF |

EMN32193HC

11 (I 19 S IO & S Heand |

E&H : gatie #htee (NSQF ®¥ 5) - 3rerm 3.2.193 31



s JiY geaa? (Electronics & Hardware) v 3.2.194
gawE #%t® - (Electronic Mechanic) giadt SMD (2,3,4 =Rfwa =ei)

PCBs #% forg PCB R, sa@ d9¥ v #eeqet & it s X #w=a &< (Check and repair
PCBs single, double layer and important test for PCBS)

SEEW [ 3 UG F o | A ffafd ww wew av g

+ R 3T g9« W PCB # vz #3

+ PCB # @wifaw 3ot &1 At &3

+ PCB # 729 ¥ ¥ it A¥=a PCB #% |

sawFard (Requirements)
AT /STFLO/HAR (Tools/Equipments/Instruments) qri/aewt (Materials/Components)
+  gfsreror Iuwer e -18e . T #XE Aty - ATAIFHATIATE
o AW F AT AEIH -1 No. . IPA &% FI aTe =i - SATAIFATIATL
ESD <aa/aag FdTs &9 & ard -1 No. . AR T U /AT FAad - SATIIFHATIATL
o TS THRIT/TRE EAT qTIH [Tl . ATE HIA aTaAT g -1 No.
s (STRT Agere & 1) -18e . FTe @g/aTZad - ATAIFHATIATE
o ur fAntare #1 9wy -18< . ERIEEIC Cf - ATARHATIAT
o 9EH & gy (fsed adifiex -1 No. . THE FATI[HTTS -1 No.
PCB mvwa fahe, aifer faw siw aifew . FqeT 3 -1 No.
TUTTST % AT -18e . fraes atem aife &g -1 No.
« Bler‘'C’ /G Fmm -1 No. . Tohel /Sl 9¢d PCB -1 No.
wfwar (PROCEDURE)

w1 1 ; e 3T =9« @Y PCB #t SAt= &3t

1 wforers & Tavas AT UHA HY | 4 qregyfl T FT T F MY PCB &9 91X ¥R & forg
2 firer Y ga9a S PCB #t 9891 &4 | frdreror e €1
3 falt *ft g ¥ Fory i = & PCB #F it 7% | 5 e 1 & femfrr forel|
w1
THE PCB % %X UHd/3qd T | Wifa® JHA 3@ 71/ ¢ ¥ WK PCB ¥ =¥ oot
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# 2 : THd/Ta A% PCB # g= 7Y iy e |

o T

1 PCB ¥ SwanT ®34 % fow fwfar & e &
FYER AT F e |

2 afem v & fw PCB # v@A % for o= #a=
TR T ) TR0 HW

T ; 3T =IO F T 3wt T2/ | 1= PCB & forw
30 frme #1 afdn a3 = sgwfa F)

F 3 : PCB W% 3XW & & 7¢wa #Y |

1 & U ¢F TX TAT &l F TRATA FX AR qAT F AT
FX|

2 ¢ U SF TR TAH W AT dle AR f At &7 o
X st fF Fig 1 # femmar mr 21

EMN32194H1

3 % # AISTE F foy ST Ia A FT UF Siel a7 THaT
T

4 fodt &1 I F, AR F THS I [5F FE AR Fig 2 F
fe@my sgE™ IR 9 e & & AT FH |

PCB % g gU W 9% THTal T 1T ATAT AW | (Taiaiy
T AT AT & ) |

Z¢ PCB & g4t fFam=t & uF are g |

fam faweft ot % afdr % forg PCB &1 15 & 30 &% & forw
= |

Tga 9afiar PCB & forg ff Iueies =<ort & aree & |
SToTeT & HTH A A FHLEATY |

Fig 2

EMN32194H2

T AYE & T H FAL I AT oF & F< o by 1w
AT & TS H I |

QIYEE = T STANT e T AT &7 & ATH-019 (T
ot gieev faw & forg st w9 1

| HeT &1 ITANT w4 A fhu U g & A
T AT Fw |
gfarers & &1 &1 AT HLATY |

E&H : Taagtiv® #ahfw® (NSQF @R 5) - 3™ 3.2.194 33



s JiY geaa? (Electronics & Hardware)

v 3.2.195

gawE #%t® - (Electronic Mechanic) giadt SMD (2,3,4 =Rfwa =ei)

Hice¥e WI® H (A0 F, AN F 967 ¢ AR T F&F & g PCB &1 wdhewr (Inspect
soldered joints, detect the defects and test the PCB for rework)

SEEW [ 3 UG F o | A ffafd ww wew av g

o Tt oft iw & forT Tieewe St @ e w
* TiegeT Al A fF| www &1 i  gar g
o T gar PCB W q: % & for adferor ¥ |

sawEate (Requirements)
HIEM ST/ (Tools/Equipments/Instruments) awElfaest (Materials/Components)
. ufSregs IuEr e - 18 IPA et - 1 aider
o AT % AT ATaHw -1 No. . TEE g -1 No.
. dieefar R 25W/ 240 VAC -1 No. S - ATTFATATR
o gTAT TAE[TRMAH -1 No.
U3H | TATIF TEH HT ITANT FH
PCB s # fafve sar & aefi,
Fit ¥ o R awen = -1 No.
gfwar (PROCEDURE)

F 1 ; TRT T AT A2t HT AR

e : aiteTd F AUl T aT ArSt & @1y PCB &
FT A W RETn ghm st wivegen woawEen
g

1
2

fteror & ataget PCB &t 5%gT #< |
faeft oft siifas arf/aie & forg oo fdreror &9

-

1

90 % A1 |PA FHTET &7 ST ¥ fHeT oY =afire
JATE &t ATH Y |

TAFIRX e AT & AT AT HT ITAN Y, A &
aae/ama &1 A #, dgqg & aqEe, JitEE g9y
A quadt S Rl o ¥ 1 & smE # A w1

T - 1 F ATYW I I(HT T a1t PCB X 19T & T
&t ggrar 2|

fafirr w=r & Aieey "YW Wt | WA qNer qaw©

Y T AR

g et

o O~ W N -

S /T AT g TF
YT Hiee¥ HIH[IST §AT HEH

g X AfARTE A=y

et S/ o = gt

ATIHT FIOT[STEXd & SATST TLH HEAT

Sl U FARE AT TS
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6 ddeT 9¥ UTT U S0 H e FY | daq-1 F|

7 oferers & &9 % 9% H¥ary i PCB ¥ forg |

a1

FAE | AiceE @ W | g wr AW | Rl

FE 2 ; AFGH AR T 1 ITART FF &1 AeeY S F ATeAT | g

1 wf¥rers & SOl a1 g FX AR Y AW AT TEH A
qedTT HIAT|

2 ORI (AT T FT ITANT Fh HeHTel ST aTet e T
fema & Sl & s & Adeor wwar S &
Fig 1,2 & 3 & f@mar = 21

Fig 1

EMN32195H1

EMN32195H2

Fig 3

EMN32195H3

Fig 4

EMN32195H4

3 Afe AT SISt % ATHE FAqH 2, ar AR AleeT Arst
F @FH aA % forg e v % Fig 4 # feaman i 2|

4 fAFT T AT TEHl & Aiee¥S Gt & (o7 FAad &1 Th
SBIET ATAT H AT &< |

5 Fig5# feam sgar aagw Ralefn ga o @R uF 9eF
AT & AviiaE FIA F ATA/ATE Tk & AT & AT qIH
I

6 e # U film 9¥ AR A T3S FIA FF AGACT IH I
& Strew aret fea &t T&t star & Fig 6 =¥ 7 # fammar mr

2l

T : T TT HT TAEHT U2 & foU Tiee TRy
9 & ary e "7 WA |

AT TIAT T2 | Frera gon Aiee? g § o7 qar 2 |

E&H : gatie #hteed (NSQF ®¥ 5) - 3rerm 3.2.195
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Fig 5

EMN32195H8

Fig9

EMN32195H9

EMN32195H5

EMN32195HA

EMN32195H6

Fig 11

Fig7

EMN32195H7

6 <is foeee & arg, et o % @19 o goia v atew i
& FY | GO Tfq F a9 aF 97 7@ 99 aF (b GO AT
# g afada Hegy Aet erar & | st fF Fig 8 v 9 # famman
T 2l

7 S A 1S F [AEHTe F a1g, df g e § Ao ar
A T T AT F, 4T % Fig 10 =itw 11 famr
2l

o fedav degw Ay et & Ratee? e w1 guior & aam
TEAT ¥ | TE FAT H AEF WIS A ©eg Y Tl & ATAH
| AT Ft 337 FIA A FAFATT a1 )

EMN32195HB

36 E&H : Zatiae #%tee (NSQF ®¥ 5) - 3t 3.2.195




8 I HYh | Alee &l M & q18, TeH WS &l [SAIET
few & ferer 3|

9 feateex fou #t a1 F3 & forw o de & forg < agw
AT 7 |
10 3w FT 4T F |

11 Fig 12 ® fe@my srgam faeft off 9w e & ik & 9o &
forT us wete AT @At H FEAATT B |

Fig 12

2
:@@V

14 Cleaning solution & #de & ATE HY AT TTeH T 3%
FYATT |

15 FT 31T component & ge™ % forw z@ fafer & srama
Y

EMN32195HC

16 9f3rers & HTH & A= HLAT |

12 99 o § & TAF &7 909 AT S & I8 q9
faceeT wt w0 w1 & forg oo fAfer @1 IuAT w3 gew
T BT & | TERT ITANT AR ©F & v 2 |

13 @+t component (I=1T) lead & 3% #X fF ¥ e 87 &
e o feaft & o 7Y s % Fig 13 & fRamer mam &1
Y fhe et %1 s=hT F¥% component # &eT 3 |

AT : AR TAF AT TR a¥E |/ qIE 7L g8 & a9 qg®
#t Reieey ¥ T 2-12 ==owt *it grewd |

Fig 13

EMN32195HD

E&H : gatie #hteed (NSQF ®¥ 5) - 3rerm 3.2.195 37



s JiY geaa? (Electronics & Hardware) v 3.2.196
gawE #%t® - (Electronic Mechanic) giadt SMD (2,3,4 =Rfwa =ei)

HT-HAT a<inl & Agey wiew et (Remove the conformal coatings by different
methods)

S [ 3 UG & o | A ffafd ww wew av g

« SMD, PCB 9% #®Hd, ®I{T & 1@< ¥

o o= sreT-3renT T & SMD, PCB ¥, ®HaT HITeT H garmr |

sawFard (Requirements)

AT /SRR (Tools/Equipments/instruments) /et (Materials/Components)
Sf3re] ST e 18 . ETT - ATATFATIA.
srsforE YR & T & A -1 No. A g -1 No.
T =ar I -1 No. ST -18c
ESD gefera @as -1 No. .+ BT -1 No.
ESD &g &7 -1 No. + IPA solution - ATTFFATAT.
LA -1 No.

AT 339 PCB (a1) SMD PCB - 1 No.
HETE I - SATAIFRATIATY.
3= arET™ 29 (50 mm x
100 mm F<I &) -1No

e
1 wi¥rer® A ATET FAT & AT PCB T T FI E0M A TNISAT i FRET F THR & TR A q904ww |

2 Iugew Firew g & fafy & fruior #37 & forg, wed FfdT A wgwm @ e iy, @ wifEn wfw gt an aww,
7T W Treaett &l

FE 1 JTET FRIT H qE=

1 oiRE &7 & FFET 7 F9 F A qqT 1 H Aqelisn Foe 1

ASIER i T & |
2 TH BAT 9gF F STAN F¥, FA AT & forg it 1 FHIfET 7XH, T@, Toft AT

9% heat @MY AT FTATHA FF FHIE FY | THETY T FEAT 22
3w @ F OGN wY, FA qOT *F fog Hwifdw 0w IPA 2 Fifew & wff % forg e

solution =TT 3T raetish RHTE F¥ | X T gt e 22
4 FHfET FgaE ¥ duT # FaAT # AT B A AT 3 | faemm % fom o wfafamm 27

AaeAtehT Ht RS F | 4 HIfT wfeT & F?
5 ufSterh GT A & S HLar | 5 | #few # agd worgy Aw

LR

F 2 : W Wi g A At g ferE w1 swht w3 SageT R &t ger

1 W 9 FT ITANT W AT R g F g wav@r 2 S AHE H I AR b & F @ifhd w4 & forg
&a w S B Fig 1 & e @ 2| TG STl FIET F e T 2 |
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3 feffr aiqd # oF ®W @9 & 0F AU ga SR aw W 4 Fig 3 W 4 # femmy sgaw F:ifer #t gem F forw wwr av

oo & AT AT e Sy Fig 2 § e @ 2| AHST AT TS § AELHITATF AT HAS B TS |
AT ; FATH AT GETAT HT ITIRT HT g & forw
et srar 2, safm SA%F WET 2 % STavaw aRd
AERT-HT R0 | TR, ATofwoT & ag o *2 a0
CluEad
Fig 1
z
g
&
Fig 4
Fig 2
z
g
z
5 IPA solution T ITIT F¥ FHELAT HIET BT T TS
o F qATE F |
% 6 wivTe® & gHET ST FHLAT |

F19 3: St A ffr & g T F geEn)

1 ATHT U9 T ITIANT FY TF FIEHT & S aTel &7 & forg 2 Fig6 &7 # fR@my sigam #ife anrdft & afagiEe =20,
T TRET A FX A4 & Fig 5 7 famar = | T SAY ST HT ITAT FX |

Fig 5 Fig 6

EMN32196H6

EMN32196H5

E&H : Tl #ahiw® (NSQF @ 5) - 3 3.2.196 39



Fig 7
g Fig 9

EMN32196H7

&r

EMN32196H9

3 o a% a¥it Hifdw arEft &1 ger A8t fAr Sar € a9 a%
ITLITH =T i ey |

4 e fadEs @ q6E 09 &7 STANT w5l St & Al
A% FX 4T fF Fig 8 i 9 # fawmmar wmr 2|

5 9fSrers & & &) S HYard |

Fig 8

EMN32196H8

40 E&H : Zatiae #%tes (NSQF =¥ 5) - 30 3.2.196



i e eaae (Electronics & Hardware) s 3.2.197
Fastw #%t® - (Electronic Mechanic) gfat SMD (2,3,4 =fwa =ewi)
e # g #2 (Perform replacement of coating)

IqE 1 3 IS F A § o ffafed Fw w a0 g
+ PCB & #heae HIfew i a3 |

Fawwa (Requirements)
QU /STHLO/AAR (Tools/Equipments/Instruments) (Materials/Components)
. wfirg Iumew e 18 . T A -1 No.
. et YW @ T & A -1 No. LR - STARARATIA.
3 W _ 1 NO ® IPA w Eﬁ?*l' - 1 W
. T EAT W -1 No. ) qﬁ;aﬁe%wPCB( ) '150‘
«  HHTA T -1 No.
ESD gxfera @ag ESD #aTE &1 & a1 - 1 8¢ SMD PCB
« 3T ATIHTT T
(50 mm x 100 mm #9ei 27) -1 No.
. a HH = 1 a?
wfwar (PROCEDURE)

4 1: PCB % ¥ 815 ¥ AT Hifed |

HEEE ; A W FoFiwE F¥e § T & fg ESD Fig 2
AT AAE/FATE & T3 HT ITANT F |

1 &ATS H g7 T84 A ESD-gfara wag #e & sis o f&
Fig 13X 2 ® f@mar mar 21

Fig 1

AT ;| FHAA HIETY T & 8 &S T2t PCB #Y 3=t

AT | 9T SR gEE A A |
I| 3 IPASsolution T ST 4% T g1 ST AT A AT A
% g
___________________________________________________________________________________________________________________________________________________________________________________ = R R R e A
2 BT S AT aTE T T ITANT w57 SMD PCB T I T e & o & forg 7
§T W T g gt S A A om0 R £ 5 g T A A e e

& ST & ster & Fig 3 # famar mar &1
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Fig 3

EMN32197H3

5 High temperature tape T ST & ¥ ifFa #t T
AT AXF & AT I Y ST fF Fig 4 ¥ 5 7 @
T 2

Fig4

EMN32197H4

Fig 5

EMN32197H5

6 UF a9 a1 foam swab FT TINT F A S & dde ¢
STET HIfET FAT & F=l e ST % Fig 6 31 7 § @
T 2|

Fig6

EMN32197H6

i,
=ﬁ3'

1 SfT® ©T & 2 THR B S TT F ITIRT FHAA

2

it & fero fran ST 21

el oft TF TR 1 W d9F w1 ST & A
Fig 8 3ftT 9 & femmam mmam 21

Fig 8

EMN32197H8

42 E&H : Zaagti<e #hfa® (NSQF @ 5) - 3rv ™ 3.2.197




Fig9

STE 9¥ g |
8 o & wt ufew & fewv |

EMN32197H9

E&H : gawtie &%= (NSQF ®¥ 5) - 3ns s 3.2.197

7 AT B AELET @F ISEH 9 F A A7 R gan
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s JiY geaa? (Electronics & Hardware) s 3.2.198
gawE #%t® - (Electronic Mechanic) giadt SMD (2,3,4 =Rfwa =ei)

PCB &t af# e @ifeféw &% (Perform baking and preheating of PCB)

SEEW [ 3 UG F o | A ffafd ww wew av g
« T @ ¥ ferg PCB & afdmr fafar
- Ateeiin/Reiei #v7 ¥ vea PCB &t figifen # |

o)

smaeFae (Requirements)

QIEF/ITHL0T/3SR (Tools/Equipments/Instruments) quEht/aewt (Materials/Components)

.« W& Qe i st Agae & « TEE FA -1 No.
ary PCB afaT sttaw -18e «  IPAT -1 ider
.« ATEC & A AEEF A -1 No. « TEE FIST - SATAIFHATIATL
o afdmr i fidifeT wfn & forg
PCB/sraw&wett - ATATIFHATIATE
qraentaEt:

1 afT an it & wea PCB/SHast ®it ATF FY ATk T AR o T8Tal # S Ft aaqg 9 I ar o a6 |

2 afr @i fERT et #t gz gifte w3 & oo s & gar s arfs ao (@ $ e s v @
ATTATH THT T A aTeT, AW e PCB & |elg Fit giva 78t #e 2 |

wf#ar (PROCEDURE)

F 1 ; ST TR F forg PCB ®t &% ®eArl

1 wfSters & PCB &1 389l {7 7T ot &7 3ohgr < | 4 W 9T F a0 AL W 469 & g v

2 PCBafdwm sita & AfEn dgea Fdef A R sm ey 5 oW & F fog ffeor & iR 4 92 & @ & a1
AT 3ae F aT9T & 125°C 9% FHA A HY | At & @raErfed 7 § dg #¥ gy Jmwl

3 FATT @la 3T PCB si®ae fy 1 i€ &t daad & 6 uftters & sgafay o X offaw @i PCB &1 &1 aeY
ST fF Fig 1 § femmar /@ €1 X geam 85 & et |

Fig 1 7l oft wmn & afa & fog PCB &t goar et #X|
} ' 8 ufirets & w1 #Y F= FLATY |

EMN32198H1
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F1 2 : et geat & fog PCB Sid/udawe o # fhy & 7 #2|

e ; aiveTw w1 aE ghatvaa w2 & & sfaw w1 9|
ATTAT 2 & 4°C gfar The AT 9% ATS qATIAT 125°C
& st T g =R

Fig 2

EMN32198H2

1
2

H 1 % 9 1 AL 2 & e |

Fig 2 # fe@mm srgaw HEfET wie av PCB swdaw ¥y 1y
TS F S FX

AT F1 {6 g 91 F¢ T 2 § 4°C wfq &% 7 3w &
125°C & qTaqrE &1 arqHT= Afdr &t qaEfed %9 |

fgiRa a7 @1 e a% awe #® gfe F fog fgfr
(completion) &< Fre FaTd |

@retferd ferw 3w & forg srerms et &1 fAderr w3
PCB stdwe ot & ger &, faeft off % forg goor fdreror
|

gfSterss & &9 & S Hea |

E&H : Taagtie #ahiw® (NSQF @ 5) - 3rv e 3.2.198 45



s JiY geaa? (Electronics & Hardware)

v 3.2.199

gawE #%t® - (Electronic Mechanic) giadt SMD (2,3,4 =Rfwa =ei)

Aiee? Ak A AAfaw 9T A 7e@a #¢ (Repair solder mask and damaged pad)

SEEW [ 3 UG F o | A ffafd ww wew av g

+ PCB q¥ &tfeure 8T it a3
o giFe T W R 7w ® a7

sawFard (Requirements)

QIEA/STHL/HAA (Tools/Equipments/Instruments)

quht/aewt (Materials/Components)

«  fire ITR fhe -18e « IPAE®E = -1 Ftdet
. AT aFRIE -18e A - 1No.
. gffe are 8% (2 I 7@ e
TRt FeeY) sy - ATAIFHATIATE
o JEIE[RH EaET - ATIRFATIATE
o waTRit # feer s & forg @i/
AT Fae - 1 No.
+ FEdg - ATIFATIATE
. &fq & @ PCB - SATIIFHATIATL
PCB #e#d fae -19e
sfwar (PROCEDURE)

FE 1 ; gl A 97 erfaea 4 it a0 w9

1 erfaueT O &1 T2 3 997 1 STANT 63 Hlede Hi aTh
FA F T Ade H ATE H9 |

2 " TMF F ST W AR Al qd A8 9 AR
FA(GCT ¢F H UF SIEr dd1g B ger @ war & Fig 1w
femmar T 2

Fig 1

EMN32199H1

3 Fig 2 # fewamy srgam ot off uatedl sy dguor av sto
T TeT & 9 & dqe & gIEd & oI UF 9% &1 T
FI
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Fig 2

EMN32199H2

4 YA TATE AT S(EE HT IJTANT HY a1 B Tde T Fafea
& &t fa wY AT & B qTE |

ATy e FARE W Fard Afde FALTE ;N gAAH
2 AT E AR | i A @aE W) oA O % fow e
et 3T "uTe g =R

5 UF A% U & UF 7% dqe W& 9T H WA W o@r
Fig 3 @ fa@mm m &, st @ae #16e 9 & fAsear & aa
ST 2



e : AfFe T *F forg PCB it s fee # gome v
aftn o, 4T, 9, iw, aftor afte % e & fog
%, R T, @Y ST JE T S AT F
for @1 weie, T film, o aren watia afde s\
gieT =R |

Fig 5

AT AE g AT 9T i #r o= & fAfie aw E)
T ®t AT F QY I 9 FASET A1€T & HT A= A
TTE TF AT areit ST e stat 21

6 U AU 9T & 20 w4 & = FAfFaw o 4 O el
TR fohewr 1 & & 39 st % Fig 4 # fRmmar mar €1

Fig4

9 AU T & AER & AA @ & forw Fifew fow g+ | (Avwma
fare % o fau o arfRr fow Agere 39) |

iR & foo z@we R m e Reer v &
IAAT BT BT AR Afd A¢ qT A N TAE H
FaT FIAT AMRT |

10 affe 1< #t aqre M7 PR W U 9T & F9¢ F9 ad
BE gWEY 30 9 fiw & T ifw oy | A e &
e & forg 5 da@e & forg Aewd fae & Agere | sguita
T AN | AELTE & T & St @ | (Fig 7)

ATEUTY : T FAT G A Fael TarRT SfhT &t
T FY | TTTaT qUd ST a6 O STt
a1 = ARET & AT garE ST w g § T™ A8t
St AT H g F TFA | ;¥ bond strength
FW FT T 2 |

7 AU # #1¢ N7 G wY| T e F g srfeeaw
@ dfdhe sTavaT Ja &% & oIy oamg & Ferdr < |
3% # ASTE FAaW 2 AT g1 ey star (Fig 5) |
fFmmar mr 2|

8 AU T AT UL AAT T I=AAN ATTHA T F TF gHST
| 3fa ¥ & forg ev &1 v A AW Afde ai &
Tde 9T AT 9% & et f&rfa & | (Fig 6)

EMN32199H7

JIILTAT ; AATUF (AT AT & qlhe TS #T qag A
FAIT B THaT & AT AT o # iy F qEe w@EgE w1
T HTIOT B ThaT 2|
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11 77 9T o= #ig qif<w fon v =T 9% %t @ a¥e § are
F¥ & forw srfafes 30 #de & forw wewa fare & Agear &
AP AT Y

12 faed Fawm giafead &= % o =@Eaw gae i
ST &7 7T &Y | ffafs e &t T & forg 7w e
% FUL I T ST FohaT 2|

AT SR T% & g qiweate & fog et
T 3 W e § | T4 3T g3 a¥e | 3 @t f | 8
F ATAUTIYAF A% FY AR Iha siofiwzar & fog
T T #1 e w1

F 2 : PCB &7 Hiee¥ AT AW & |

AT © FEAYAT Hiee? HIw FARE FH § FH 3 mm
g =R |

13 watat e oY siavew A @Y FHaE & Fe
#X | Fig 7 fa@my 71U srgam uatest ST & 3t < |
14 wftrers & quf fw IO & &Y St FL/FHLET |

HALI : AL T AN § T2 % forg ESD-gfera

TqaE & dgd qE I FH FY |

1 FAS SHOT & ATH HT ITANT FA Y TR a¥e § e W
afora Sis AT F AOE F¥ oY S ser B |

2 FAIT AT 90 T ITANT 6Tk SIS B ATF HY |

U Al g # o aqg #it @i e, #99
|/ FH T, Y SAFHiore e ont w giafeaa s
* foo FRdT & A = avE & e R S
TRT |

3 Fig 8 ® fR@Ty MU @™ 3= aT7 39 & AT A & MY
SET JieeT ATER & AT ST & |

Ate ; afirerd aivegett @ UuiERl 9T dOR #w9 &
fore AT #aT #1

Fig 8

EMN32199H8

4 Rw & R & foru &S it (F9) gaa &t ger § oo
T SFeT-37eT fesy &t & st fF Fig 9 # femmar i 21
¥ & At # ffFmr #7 F qard -y G #i
feamt sfiw 2 fame & form o & glfeaa w3 iy a=ir &
fomT gorger % frsror ¢ v fand |

AT i% By U ywr % o, e @ e e
T AT FTEAT 1 Al w0 |/ A0 1 sqven uF A
T It | g9 | T Y gEAR w1 g Fysor
gt # # o w9 8 =7 uw foee & fog e
i)

EMN32199H9

5 @fhe aS & W1 & A @ & forg ffara qaierdt & T gete

S | gerger A T & for -ty e |

6 ATTHFATIAR IS & A€ ¥ Ale A awmd Fig 10 §

famame T SgATe uAtEdt F a0 ST S % forg awr v
BIH FT TEAATA HY |

7 OTSTETE T HTH & S S¥aTy Y qrayEy & o w6

F ATIH 9¥ 24 e F forg gureRft oifua 9 @ |

Fig 10

EMN32199HA
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i e eaae (Electronics & Hardware) s 3.3.200
T d%® - (Electronic Mechanic) gt Swweon

STT-HT THN & TS il T2 FEAT T &eaht & are, Ret & & (NO volt coil) #3z =it d #:+
% forg feng (3t ang) o @t w9 (Identify different types of fuses along with fuse
holders, over load relay, (no volt coil) current adjust bimetallic strips to set

the current)

IR | T IS F A A A Ffortaa w1 e At g
. it W= SR W aRE # e w7
o feftT e wit oo TR & fou aweiiow e stavets RS aed #i wwwm w70

smawsatd (Requirements)

o witte ITEH fahe
o T & A1y e aditdiex

QU /STHL/HAA (Tools/Equipments/Instruments)

-19e W%W—WW (Different types of fuses) :

-1 No.

o3 | Tt TR ¥ W A TS

grft/aes (Materials/Components)

+ e Fe gar AT 4T TR &

et it e S s A . gmﬁg:f : -
= # foar @ @ -1 No. HRC - _
st (PROCEDURE)

T 1 TS SR WIS SRR A qE |

e

AT | A Y |

1 wifdvers it T TR F T S TIA R H STH
SR AT T w2 3

2 ITIRE HIT TETEH! F ATY TA T WA qREH H

1 |+t = | Rt uw & g |

a1

AE 1 H TS & THR A 89 F A 39/ oy &
forg wfET 1 Ate #+|

g 1 # feoyformt & Ratd a7

TS EleeY § & fordt U & 9 oY Y 3w o awen &
ey |

T 99 R T TS GH & forg I L& 4 FT qre
AT feoforat # RarE w7

Sfiters & FW A AT Fars |

FHE TUTHTAT & AT Al

T &1 AH

et & Y s

POoOo~NoOOhWNR
CTIETMMUO >
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F 2 g & TR AR aHe wfrwR Re & g

1 witrrs & e stferwe R &t gwgr &t fAdor gfersr & 4 52 ¥ REE FY)

A Fig 1 et 2)1 5 S\ e FT TIRT FX A A €7 § ol AT a8 daat

2 fAdr gftasr &1 des & o ave stfarve Ra aw fawfor) F qEEE/aAtE FY

fomia/ateer Fa¥ swon oY e & gew w1 |
fre 6 1 die e SERT A A A e 3 R e A
3 i FC UM AT A AR T AT F q@=mT | e

Fig 1

(1) EQUIPMENT DESIGNATION LABEL

(2) MANUAL/AUTOMATIC RESET SELECTOR SWITCH

(3) sToPBUTTON

(4) COMPLETE ORDER NUMBER ON THE FRONT OF THE DEVICE

(5) SWITCHING POSITION INDICATION AND TEST FUNGTION
TRANSPERANT COVER, SEALABE

{(SECURES ADJUSTER KNOB FOR RATED MOTOR CURRENT,
TEST FUNCTION AND MANUAL/AUTOMATIC RESET SRETTING)

bbb

STOP  RESET
95 % ég%

@ ADJUSTER KNOB FOR FOR RATED MOTOR CURRENT

REPEAT COIL TERMINAL

5

@ AUXILIARY SWITCH REPEAT TERMINAL

INO+1NC

® 6

EMN33200H1

T 2
FHIH T 9T F AW e EuT ot

e 3
® 9. T g nged /e T[T wg[AET FE ot

ATHT GAT I
AT §8 d9%

FIE Alee Higd Ly Tt

e e g

3= FLE FATASA

frdor® & garfew fow aom &% &

o 0o~ W N B
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i e eaae (Electronics & Hardware) s 3.3.201
T d%® - (Electronic Mechanic) gt Swweon
ffw @t MCB =1 gdteror &%=t (Test the given MCBS)
IqE 1 3 IS F a ¥ o ffafed Fw w a0 g
+ MCB % ==t & gg=m &30
+ MCB #t t% fage aRuy & #se #¢
+ MCB % Hamal it St ¢ 3¢ T w1t 1 Ferora #< |
smawwatd (Requirements)
ATE/ITHRV/HAR (Tools/Equipments/Instruments) . TFS T qeT 1 HP, -1 No.
o sfiregg IR e -1 No. 240V/S0Hz
. s =T 150 mm _1No. +  MIHTET (0-10A) - 3 Nos.
"B Asomm “iho. : :Engf:::ZOV/GA N |
- 0.
R :3100 mm -1No. . MCB (3P + N) 415V/6A ~1No.
« MCB w#a qier 240V/6A -1 No. . i e T ot 1No.
wfar (PROCEDURE)

F& 1: MCB f&=at #t 9g=m |

1 d9wda § &Y 77 MCB # gfa F3d gY TFa 9 MCB &t
amgfd Y lead efifwe #t 7= #X | (Fig 1)

2 MCB &7 srasier ferfa &1 9ar @ & forg &g i s
et & d Adaear & s #w|

Fig 1

SUPPLY

EMN33201H1

F 2 THA Tt MCB # @te & Sie & form/sie v o wieror ¢\

1 oY afdhe 3% H ghgT F A 73U 1 MCB # fafads a2
2 Fig 2 ¥ fe@m v affe qat it Fde #:2 |
3 MCB & =T BTed # T@ ¥ g fasteit & sAryfef =g #2 |

4 SPT switch S, # @ ¥ X S & ATT Tkl JL0 AL
Farferd #X |

g 21

5 WY FT AT F3 MY daef 1 & THieY & qe+ I¥ &1 & |
6 WieX oie it g1, o« a% MCB fg7 &t 21
7 FE F AT 9 @AW ¢ o ¥ wfdhe 3w afdbe A

8 Sit= ff MCB #T trip, 1.3 x | S8t MCB #t ¥¢€ a7 | €1

51




e il

FHIE T T FE MCB #t feafa
1 05A ON
2 1.0A ON
3
4
5
6

FE 3 T A F 0 4 9w MCB S0 3T TTT q0e70T &9 |
1 49t MCB #fifSig efiw zae fafafee &t war|

2 Fig 33@#x =X 9iar MCB & aImff i @S efifaar & s
F (FAF) = |

Fig 3

4-POLE (3-POLE + N) MCB

EMN33201H3

3 afde #t w1 X s & afde s (Fig 4) # amar @
gl

4 MCB &t =1 ferfa & ¥@ =it ger smqfd =g ¢ |

5 UH-UF &F lamp AFS AT F AR ¢ae 2 § efie & dfw
Ft e FH |

S @t R w7 @ 8 a A= % s@® = e A
TF qHE 8 |

6 0.5amp® I | A1 I TLTT 3T MCB 7 fAdreqor 3
9 7% & ag ¥ T & S|

7 39 FC &I Al FX a8 MCB trip &% €|

52

EMN33201H2

1> |
S ] ]
w®  ®
[ 1 1T 1 1 1
LOAD g
T« 2
FH® =T T wE MCB #t f&afa
1 05A ON
2 1.0A ON
3
4
5
6
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i e eaae (Electronics & Hardware)

s 3.3.202

T Ak - (Electronic Mechanic) gt Suson

% ELCB #we ®9 ¥ u% fagm wtew oo affe & Rama &1 wieor #* (Connect an ELCB
and test the leakage of an electrical motor control circuit)

IqE 1 3 IS F a § o fAfafed Fw w a gnn

« ELCB % =fi{=at &Y qg=+ &3

+ ELCB %t T% Iafdehel Afhe | FATE ®Y T THF HIHHIS HT T FY

o IH ArHS HIE FT AY forg ¥ ELCB 29 3w Far 2

smawEwatd (Requirements)
TQUEA/STHLI/AR (Tools/Equipments/Instruments) awnit/aewt (Materials/Components)
. gﬁrgmﬁg -1 No. o 2 e fefiw o 3T 30 mA & |1
o FHETN WY 150mm -1 No. ELCB 240V/25A, -1 No.
o T FEAT 150mm -1 No. *  MCB 240V/10A, 2 pole -1 No.
o ZEARER 91 100mm -1 No. + 10kQ 1W AT gHTE 9 Ffa<re -1 No.
e MY @'q? 150 mm -1 No. e 5kQ 1W ﬁ%ﬁ- Slﬁ'ﬁ'ﬂ'cb' -1 No.
« wafiez Ml (0 - 10A) -1 No. . ESTW%?24OV, 6A -1 No.
+ uETex MI (0 - 100mA) -1 No. o areY Retwe -1 No.
gfwar (PROCEDURE)
# 1 : ELCB & zh{aat it gz |
1 ELCB &fifsre, 5a 9¥ 3w v fRder 08 iR 3= daer- 1 ® Fig 1

TSt w|

2 Fig 1% Ry v srgaw gfve & fifea s & fog smgfd
et AT At efimet @t Teum #¥ |

3 A ET F FTF FH ST A AS AT o6 e fedear
# AT F

F 2 : ELCB % @M # #riae AT TLeTo7 & |
1 @ffe (Fig 2) ¥ femm affe &t ar 3|
2 MCB ¥ ELCB &' open T&d gT switch ON #¥ |

3 fE= S &t dT ¥ =T ot Refiede #t aq aF d=iierd F¥
o9 a% fa wHfiex operate ‘A’ W 5 A FE & TS 7 HY
&l

LOAD TERMINALS

-| &
©|
ol
z|&
=

<J
=S [
M ES
M
TMES

ELCB

EMN33202H1

SUPPLY TERMINALS

Rerfir & ot et  Faforsr e ‘Rs' < |

4 T switch g8 AT fafrr gfa<ier & fenr #¥ i}
leakage Fe F o 1 # Ra&fe F¥ |

5 ofiehet #e & R X 5 9¥ ELCB a9 1/ trip &<ar
El

53



6 aTed q¥rEr R gt oY ELCB &1 Yiae ¢ |

7 % T FT HATAT B¢k (27 B o T ELCB %7 3 ¥ |
SE e @7 AT § ar g9 fafa § ELCB # trip &7

EMN33202H2

Enu
w1
#. ®. e #emA & ELCB # faafa
1 5 ON
2 10 ON
3
4
5
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i e eaae (Electronics & Hardware) s 3.4.203
gadtwE d%tw - (Electronic Mechanic) e e afde

T T AeX & FE@ goEErR Sy & ww (Measure the coil winding resistance of the
given motor)

IqE 1 3 IS F a § o fAfafed Fw w a gnn
+ g1 Fighan & AT = vEuw w
o W HE (AT Ohms I AR HIEY) TR T TERT & qfaier & am |

smawEwatd (Requirements)

QU /STHL/HAA (Tools/Equipments/Instruments)

o ufirgg T fave -1¥e.
o TIT F AT e lHIeY -1 No.
o T = SO #e¥ 0.5 HP,
230V/240V -1No
gfwar (PROCEDURE)

F 1 : Uhe IO FAREY TeHE 9 Aiew (3 TREE) & gHTEER et qiaete Hit A |
1 e wae fered denfea & frfe & o o @ e 3 g it fafa w¢, Fvk f & oot 19 3 7% A

AT ATE wfdhe % a1 A F1 I F FoAw 1 | st foaraT Vi firey | e Rt efifeert @1 2 % =9
# fafea w9

"TR= e i dgaem i R & fog qaiRs

HT T FY | 4 g 1 ¥ TfA<re AT &1 79k g1 fohy U e fier & Sga
e X |

2 U A e g efdAet At et & firar wiare & A |

(Fig 1) TR T LT 130T 2 ue 1 312 3 % i, ot ot st
2, Ft P FIA F AN ¥ ©T A AT AL 3 TR
T A TAEER & TS & &7 F AT A

Fig 1

a1

13k 2% @ = 23 3% i 13T 3F d=
1-PH. SPLIT-PHASE qﬁﬁa’ ‘Slﬁ'vﬁ%T gﬁﬁa

INDUCTION MOTOR

OHMMETER/
MULTIMETER

RUNNING WINDING

STARTING WINDING
WITH RESISTOR

1-PH. SPLIT-PHASE
INDUCTION MOTOR
240V, 1HP

EMN34203H1
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# 2 : fRae v dewm w@iteY (4 =i me) |

1 =% 1 3% 2 &t qexnd 9gd 1 & Fig 2 & ol

3 ofa<ry & a9 1 AT 2 % o qur 3 AT 4 F a9 7

2 e & S ge o 1S & fifmem &t L w2 am & gfoeg LR 2F i # = ohms
AT gAY e H 3 AT 4 1 A F| (Fig 3) I ohms
Fig 2 — Fig 3
[ "/
N -~ ! : -
o Z
‘ Uy ‘ CENTRIFUGAL
CENTRIFUGAL SWITCH
SWITCH y |
My Uy 1
- ® | @
‘ - - ‘ ~ Q — OHMMETER/MULTIMETER ©
X{ = TERMINAL BOX & X4 — TERMINAL BOX é
M1 — 1-PH. SPLIT-PHASE INDUCTION g My — 1-PH. SPLIT-PHASE INDUCTION MOTOR §
MOTOR 230V, 1HP % 230V, 1HP =
fo=R¥ (Conclusion)
S=a wfa<re et & i giar 2| & wfay & w7 ® fufea efimat & &= 2|
gafory s argfar TS gE 27

56 E&H : ot #%tee (NSQF w2 5) - 30 3.4.203




i e eaae (Electronics & Hardware) s 3.4.204
gadtwE d%tw - (Electronic Mechanic) e e afde

D.O.L. BT #1 & 49 F AX UF e Ae? & At #¢ (Prepare the set up of D.O.L.
starter and control an induction motor)

IEW 1 3 A F 9 ¥ o FAfafad w1 we av g
+ D.O.L VX % et #it T2 AT ThgT B
o AT qUF JIAR RS qo1-329 Ry AR 0FA ¥T Fa g9 & a1 D.O.L WX Ft 3@ FA §
« @H-AtFe (semi-knocked) erema/fRafe # far man &
+ forizror affe ¥ g go-o1w Faw B FREE A T AT
+ D.O.L ®ex, =1 ICTP fer= #it Age &3 ¥ 3-9R0 (Phase) Td9 AieY &l F1ae &Y
« Wi, WY AR Rm w ook W
o AR RS & 8T wW
o & AT IFAT T TEA
+ D.0.L "X & #1eq® & 3 phase FTHM AieT & JE FIAT FY AHAT
+ 3 % ferfawe @ e (3 phase squirel) 1 IR 3R T GRTEA H A
o oo T Faifa #90)

smawEatd (Requirements)
[TEA/STFL/AR (Tools/Equipments/Instruments) . sfrez RS % & D.O.L =% 10 amp
o ity ITEew fFe -1 Set 415V &g atee 1A T8I A [A-de7 &9 - 1 No.
s "I @@ 200mm - 1 No. (afrerss & gty faem star & f sfdveger
s 4mm & & 7T & AT 300mm -1 No. F ITHLU & & Tl FleFaY, ATAATY
+  FATET & $139¢ 100mm - 1 No. Rt =t sAiafi® FAfFeT Faer & Tar-eremT
o AEE FET @ERE 200mm -1 No. FEAT ?)
o IAFRITET T -1 No. grEft/aes (Materials/Components)
* TEIETMIO-20 amp -1 No. «  PVC ERIeIes, TA & afaT Fae -0.5m
o dleHIET MI0-500V -1 No. 16 SWG
U % W ATg AT -1 No. « PVC g9des, U &ie ataT Fae
» faRe da -1 No. 18 SWG -0.5m
+ &M 0-3000 rpm -1 No. « 7Y & 2 BA, 30mm &1 2 9% X -4 Nos.
e e « I.C.T.Pf@&=415V/16A -1 No.
2 HP 415V/ 50Hz -1 No.
gfwar (PROCEDURE)
1 &« 1faw g AC 3-phase feRfRer et S99 Aiex & Am- 2 #FFer R, sifawe Rer € go/de, qor-deqd @
e T A | saw fofaeT & gFer #aa |.C.T.P f&= =fiw D.O.L
WY a9 MY Fa< &I ZFgT H3 |
T 1
- e fae
IATE, FSHTH e, qeAT® g R
I, dred AT foree d@em HUUUURRRUR AT TTeh TR k.w/HP
ETRT & THT e, e ot e,
e s A &l USRS




fmfor ar dw @m0 AT FE TR amps
FAFE & THE e, sep/ CRIER G L r.p.m
o] A FESS T T/
HATHA qlees D e, volts
3 O UfreT® & AT aEgE B dad 2 § IS FY |
Fig 1
éﬁ?{ ON & OFF BUTTONS
G0 )
TEgAT A g :‘ 7
&9
1 LOCKING — PUSH-BUTTON
ARRANGEMENT STATION
2 ‘o g ]
3 (] 0,
INDICATOR
4
AN A
5 \. ¥
6 105 103
141 115

7 ALL DIMENSIONS ARE IN mm. é
8 DIMENSIONS OF BASE AND COVER OF DOL STARTER %
9
10

4 wHEr: qaa RS § gudwar o srfere e e &1 71| <
faaeor Rare w1 |

5 "kt gYe 1Y STTSeYe fHaal, AeTas A1 g e,
wfeefier Y fRR g9t Ai-atee #iga, A R, It
e, AT w9 & d9 o gust A ITE d=redT #S"
|

6 T-diee FIEA HI FeTHAFE HLA & o FeAforea fiaert #¥
TEA &, Afhe i (e 3 & fore ger sy, s
X TEE d9% G |

7 A9hEdl ¥ 9ed U9 3¢, savare, e i =Y a9 aem
¥ defea &5 & 1euH |

8 sftavete e, Ai-atee #iger, ‘ON’ ¥ OFF’ Qor-aes & |14
fag @ D.O.L. ®1ET & forg =1 |fde s a=mg |

Fig 2

@

LOCKING ARRANGEMENT

EMN34204H2

PUSH-BUTTON STATION

AMT* AW & forg fratafaa smae et femiw

A% % "W & fau o = 2

Fig 1 D.O.L ®TéX &7 39 3T Fa<¥ & g90iar & |
Fig 2 fird qor-ge gt @ 2|

Fig 3 ® stfarwme R Gahet it srrs(fir & qor grew fegm & &
famama o & ST qEr dew & g o a¥ afk gt S|

Fig 3

OVERLOAD RELAY

EMN34204H3

Fig 4 #T dtce FTgel & AT Fl2Fa &I g9 &l 2|
9 ufttet® g1 SIgAIfed AE UTA &Y

10 F&d 31T (mount screw) &1 7Eg & a9 Jed | ATHTT ATde
Ead

58 E&H : ot #%twe (NSQF &Y 5) - 30| 3.4.204




Fig 4

NO - VOLT COIL

CONTACTOR

EMN34204H4

3T Screw &t ATATTHAT & ATAF T F& FqATH SCrew
% g ATl Fa= & qushaat (contactor) PVC #iR OL
& =it @t Fm)

11 @Fd ARG & TEIAT & §H-TT FAAT & HATIA & T
T AT Y gH-3AT FHaal w1 #ed & allowance = |

12 @igd AE & AATE §F-AT Had FAde & |

13 EF-3TT HAAT HT 31 Y ATk Had LIET & (e Y Tferefier
7 geeT T &

14 D.O.L @1 $exA AT HT T FAF U a6 &
& |

15 o WfEreTsh g SgHifad /&g art &t 9T w7 |

16 ETE/%T T WIS &I ATIS FLA & foy WL aq 9199 | 8¢
T g #R |

17 wall/frame ¥ @TET FT daad ATIE FY |

=T # fRufa 77 ave & g+ i & A-aiw wEw
AHoW 31 A FH FY, TRET T T TEATHE I
T ST I3T Tt 2 |

FEATIR A AT FI & (o7 T @get a9 ar R iike daw
HT ITANT F |

18 |.C.T.P f&r= & Areaw & @I W aTet efHaal & forg ger
e &t Fae < | (Fig 5)

I.C.T.P ¥ witeY & @y frell fowiw #19F & =de &
ST ST Ht FYA ATAT T TUT SR ATYH ARG
¥ ferg fRan man 21 3w Fig 5 9 Rrame o =R aRa
#F = W 3T T @ # AiaiE R # 99d A
&

Fig 5

I

EMN34204H5

CIRCUIT DIAGRAM OF DOL STARTER WITH PROTECTIVE DEVICE

19 dieedfieT & AT WY ASSET fiA=elt # 3-phase
squrriel (fRrafe) cage (F) induction (3%T) Hiex &
Fade Y ST % Fig 5 9 femmar m &1

3-phase e #=1 #ieT it St  forg, 78 e
Y AT F oty adieror w3

20 #tex X wWiew 9 ICTP &= & forw geames stfd
FfFefadl FEae (T SCT-STeTT FHAFIA) FAFE FY AT AT
7of 9T GIET T AT hede? & giard &7 & Fae #1 |
(Fig5)

21 HYex % qof ATE qAHT % AT F¥ A WIET & Aavare e
& IF ST X € FL|

22 AfeT & Y 9EY IS H a@d gU WY & Auiar grr
AT FHAT R TS & |

% ATTEeH & forg uw fafde e aawkw R &
for ety vt IR AT Ex. 3.3.08 % HEAT ATHRT
AT RN

JI WTE & AT 37 0 ke # ST v e &
oo st St #

23 9+ 9fSrers g7 SgHifad/@iga ger daee oo (earth)
FAaT, Afa AT AR dFerT W T g F#W

24 ICTP 9 fer= ¥ |
25 WX (S,) 927 &R HieT =IE F |

E&H : TaagtivE #ahiw® (NSQF @R 5) - 303 3.4.204 59



26 EATT & 9T P& 89 aTd A & forg uifiex a3 29 TWleT & WA (S,) T T ITAN F AT Fi &= 16 1 |
27 9 Aie qrT I fewmdr & at ateedier AR tHer gt 30 o o a7 #Y, W fae diY FAed #1e | |
AL 31 awaTfers i &7 fraffor &1

28 HIHTeT &I TEEAT & TeX (rotor) F aTedfash i &7 717 | 32 sl & B A |

60 E&H : ot #%twe (NSQF &Y 5) - 30| 3.4.204



i e eaae (Electronics & Hardware) s 3.4.205
gadtwE d%tw - (Electronic Mechanic) e e afde

T 90T /ieX A 3o qgo & forg us R fei=or \fdke %1 famior (Construct a direction control
circuit to change the direction of an induction motor)

IRM | T AE F AW A q et w wR a0 g

+ 3 %9 fEaee U@ 9 T Aie? @R D.O.L VY &t 499w AT diY Rad R @ ww W

* D.O.L =R ¥ dgstw Rawfert e & wrew & 3 % e a9 femm Aew & Jeww it e & gam @iw Rad #3)

smawwatd (Requirements)
ATE/ITHFV/HAAR (Tools/Equipments/Instruments) a/aeR (Materials/Components)
» St TR fe -1@e + 2.5sg.mm PVC aedi-&i®
+  ggetes Tl @Eaed 150mm -1 No. TergH e FEer 600V 15m
* ¥ AT 150mm - 1 No. o WIS gH THW FHES A Rad o,
D.E ®9¥ && 5mm & 20mm -19e i e, e ferfaat 16 amp =ev omg
* STEE & 6T HeEHTeR -1No. e we, AW AT, g o dew
3-== 415V, 5HP e e -1 No. FFeTsE AtA-RIT ¥ AT - 20 d@=rer 9h
YT HEX T -1 No.
D.O.L ®Téx, 16/20 amp,
3-39XU 415V -1 No.
ICTP f&r=, 415V/15amp - 1 No.
sfar (PROCEDURE)
1 "w-wie fEew a2 T e #X T dad 1 H st w1 | 3 arEfEr 1w 2 7T body F = srgareT wfawrer Y ST
Yo 1 T & forg 3-%e ferawer o7 ST AYeT T T FY 31T
- @e faeo oA 2 = A e 2
IATEH, FSHTH | e i : Frorforat
T, HTES a7 foree @@ TUTTTRURRRRRRRR NN
gRT & TH e, 1 U, 10V,
FE e, ) V, oW,
ffafrar sw od=T L 3 W, to U,
W%W ...................... 4 U, to body
(SF"T/ Al FTS) 5 V, to body
Waﬁésr ............... volts 6 W, to body
AT AT s
qaaieT ofte e k.w/HP
. Tt aferor afRome 1 Avstw & w7 €, at wivets # gia
Wt S
TEATT AT e
qAfT T e amps 4 ST 3-%w fEReTet HT ST AT F SFIA ICTP F17F
—— _ fpm I ATHY, D.0.L ©TEX, Tl T 31t i Raw ferm,
TR & : S

2 fEFERe &9 S diex & f@aet &1 9ar &g |
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L& # giyenw & fow D.O.L =X w1 7AW T 3
FrRE FAFET § D.O.L R F Iw=nT w@
ST & | Wi W RS Neww & avy & g Ra qwn
2

5 fau g D.O.L ®WeT ¥ wiwafen Rafir e & wawe
FT A IHIEY FT TEEAT & 39 F A dRE g+ |

6 ¢ fhw U wewE ey i shem @ @it g w7
7 ICTP D.O.L =TT, Aiex & forg omit i faada waeem
feETd gg 1 sE Ay |

Fig 1 & faan mar dstse, Fig 2 & = man aemmes
FRa@, Fig 3 ® amafa stas Anfes & forg # | R g
D.O.L BT AR mi/diz e v smawmswant &
FIET YA ARE § ATaF TRaa w9 |

8 it &t X & feaw #t ‘OFF ferfa # <@

9  U3rersh & e feETy AT ‘ON’ I & & % forg Iht
At o |

Fig 1

3+PE

LAYOUT DIAGRAM FOR FORWARD/REVERSE SWITCH
CONNECTION TO A MOTOR

EMN34205H1

10 ICTP &t f&rs ‘ON’ &% ¥ ‘ON’ &9 9 ga19 3%<¢ D.O.L
&Y &t e o #¥ |

11 = & fRafa & forg oy i & fere 8o & A #¢
AT AT FH g & R SE | HETD.OR oo,
gl

12 fad ferw &1 ‘OFF fRrfa & ofTd o aer s Sfoetr &< ot
% Hie< &g &f ST 2|

Fig 2
Ly
Lo
L3
PE—————— — —1 r————— 71Tt ———
U
I i |
ictp | ==_FE
TN
! ! |
| |
|
DOL STARTER S Rt nlein Rt |
= = 7 ararpT | I N | |
| sToP I
| | |
| | |
| |
| %iJ
\ I
| | |
| | |
| | |
| PR S I — |
|
(Ror — |
reversing | RS 7 1 5 %/J
SWITCH ley~—4——F— =
L 1 1____ ] I
|
|
|
|
7777777 _ %
3
COMPLETE SCHEMATIC DIAGRAM Z
w
Fig 3

EMN34205H3

COMPLETE SCHEMATIC DIAGRAM

e F e Tge & forg Rawt Rafa & Radt /=
T FATT AT o 3 {1 Jte # | AT ®1D.0.R
................... £

AT Ft Ioea AT, & fadia oo & @ F33 w1 e
FA & T IH TF s ) Raf F s 3+ =)

13 Wie¥ &% FX, g feqw a8 F2, TS A" i ger o, dgfd
aite, g ferm, e # o omt fi9 & & w5 Rewe
|
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i e eaae (Electronics & Hardware) s 3.4.206
gadtwE d%tw - (Electronic Mechanic) e e afde

TF AR e # w9 3R Sas e & e #2 (Connect an overload relay and
check its performance)

IqE 1 3 IS F a § o fAfafed Fw w a gnn
- RE & =R Ft e

- RA & =t &t e W

- R ¥ affe sm w1 gar @ R TS qEi sSRE T
o FEHR AR A RS F Herew 1 gar @

smawsatd (Requirements)
QT /IYHTOT/HR (Tools/Equipments/Instruments) ari/aewt (Materials)
o wfire] U= fahe -1%e +  PVC @=ar Faa 14/0.2 mm -5m
o EE ¥ a7 Ao AT e -1 No. » f@eT 5w 470 ohm -1 No.
. wafter MI0-30A -1 No. + PVC g9gaes afar #aa 4 sq.mm.
o TW-aTH -1 No. 250V IT -4m
o fifiimafier MI 100 mA -1 No.
«  afeams gge 240V, #=¥eYE 0-270V,
5amp -1 No.
+ DC gaaw & 6V ar 12V -1 No.
o =¥ fastelt &t sy 0-30V/ 2A -1 No.
o srfse Re- e Ra
(LT y=rx, Ret w&e ML 2-3, Ret
IS 13 91 gHE) -1 No.
s (PROCEDURE)
w1 1 : fafie e & R it wm=me)
1 fdwr gferr & arer wsft Rer i gohgr w1 7 Fig 1 # fREmy U siew sigar Rt it F+de #2|
T 1 Fig 1
L 470 W 5W
et &1 T i} R
Rt & se i
g Fledsl ° S ,+ ;
et 3 L :
% 9w T 8 fastelt & g atees &1 AW % FATASA & |

2 HZA & STl HeoaTT AT IRt aF qeaT 7 (ATeror e 9 f& F1'S'TT 'ON' =

fqerifod 45 | 10 #fiR-4¥ DC voltage &1 agTd 51a da f siAiey/AediieT
3 AwfieT AT A e HT ITART F3F AHT &7 & Gof AT T 9 & et #h e 2t o
S e e 11 Rt Ft afi F AR 2qa 2 § 7 3 F F oy maa®
FAAH TAAT T FALETT |

4 9o 2 ® R Y g9 <fier qw e 1|
o y 12 AT &9 & G G0 | S ATHHCY[AeeHeT aF fastett
5w Rl & Ret s For me S s B e e s S
6 Higol Tfarel & 719 3T daar 2 § Rawie &4 | 2
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13

Rt #t g7 wfdhar #3729t 2 § aof F37 F forg siawas
FAAH FAAT T AT Y|

14 =27 8 AT 13 ST AT fUsd fUs 17 &t gerfud &¢ 17
Hfew e w2
15 afSw for g a% Aaws T &t ged |

et 2 - e fagtaand
F TR FRT o fogtraand
et Frger EAEC IS ohm
AT GAT qI% fo% o7 #ie, mA
AT §F d9% Ree #ie, mA
F 2 ; ww AR Rt &1 adfieror # 3T S9F Tee A A w0
1 aferr & qea Ret & fFeaforfaa ser #t w3 Fig2
a f@%mr L }': =
240V, 50Hz | leéXER A=/
b Ra3= Ny |
. ]
T fr N OF
‘ - 7k ok ®
2 HEIE HUHT A X gai & fAadar &t Jra F2 | ﬁ g
(v E & am o) T Twf
a AR 9T gar z
5 @ar# Ret & qrm &9 & a8 (NC) #9a &t fasteft & syf
b I e % fore s wahas diae & AT FAde w1 (Fig 2) (I% Rt 99t
c R Fr 3% 4 & forg d%a 2wm) |
d Y= 6 Rerfie F¥, T FHe A T A Faw 3 F aof F
e Buw

7t Iuiew @+t foigen ww Sow & €, 9t Faw stawts
e & form Ret =)

FARE % o7 hae &1 I e 94 |

FA ¥ BT ATHR AT HF I AT & A A, Rt et
trip T ARaAT 2 |

e dfeh & Rer % @it fi gat Ft Fae HL ot & amyfed
# Fig 2 # 90T 7 € & & 3fod AT &7 I9AT 52 |

7 fAHTor & SET & ST g g MU /AT & YU & daE
H FAAH A Aferwaw quey g0 &7 901 a7 daT 4 7
TSl H |

8 Smqfet u¥ fEar #Y oY Ol & WK & Wrew & aie #e
F FEIASIT X | JLd FLe Ft (&7 (7w #¢ § | gaEfoa
forfar & areft &1 9 T | g #w1dex Rae w1 @ 10
fire & forw Rt &t d=1 # |

9 Iw[Fe F ATT-ATH WII-ATH F1 HY =TT FX A Rt &7 fga
TTEH H AT |
10 fRwtar & Fer i araftas & St &1 (f37) Fwr siawer #it

Fael & oars 1 Hex ST 7Ry g FX |
11 o= wfsrers & Ay ooy # =T=f # |
e 3
R afew X | T T = TEF FE
(% aete) amp.
Ex 10 amp. X 2(200%) = 20 amp.
64 E&H : ot #%tee (NSQF ®¥ 5) - 30 3.4.206




1 X 2(200%) =
2 X 3(300%) =
|4
foq ar=w %o |
amp = =
FICT F Y H FAA ATH

qdeTer Oto 8 8to 16 16to22 | 22to30 | 30to40 | 40to51 | 51to 70 0to86 | 86to 105
FIT
Amp.
GIEIETE
Sg.mm. 1 15 25 4 6 10 16 16 25
% fow

JrauTe; Gid aeTer & are, Ra # e 10 @ 33T w9 | s R Sest & g 2 St i @@t e /@ R aehar

l

E&H : gatie #htee (NSQF ®¥ 5) - 3rerm 3.4.206
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s JiY geaa? (Electronics & Hardware) s 3.5.207
T Ahe® - (Electronic Mechanic) zasgi=® Fea T FAwed

fafirr gage steeye wifke & ary stifean, fifta siv RF fraa # g st g o o e s
+ Faat ® wg=m (Identify various types of cables used for Audio, Video and RF
signal with different input output socket)

S [ 3 UG & o | A ffafd #w wew av g

« Hiteat, fifeat i RF Remer & forw soain g o aret e s & St & geemm w°

* TEU Y S, fiAt Hiw RF Faa AW attwe & fFawer #it we w1
. daw | Rwfmt wit Rae #)

sEwFard (Requirements)

HILH/SYHTT/3AR (Tools/Equipments/Instruments) w/aes (Materials/Components)
o sfiryg SR e -18e . wifeat/ffREt CAT 6,RG 6/RG59,
o Taw F A1y Rfres aedidieY -1 No. FIAEIT Farer ¥ foru AR w7
. ﬁw%fm@*ﬁ?ﬁﬁ - 1 No. FaeAt B AT F ATT IJTANT AT
. Q@WWW ST € - 1m each
FAFEL AT FHaeAl & THIA F Tl o RCA @ ST 1%e, BT 3% - HATTIHATIATL.
ferereor fewmma g sy =é -1 No. BNC XLR, F-F=e¥, RJ45, - & UE
RJ11 @ ¥ @1

AT TRTE F FIAT T T F ATT HA® & FR(EH & [T STIAT FFAT ATAT & IX AqA FIAT & AT qiohe| FAT ®t

=T (numbers) & T

wfwar (PROCEDURE)
F 1 : sAifeat/AfeaRF frmer % oy sy et # gzl
1 wfrers g Wefid dad atet Hadl § & TF & g7 | 3 aft 9 saer by 7T Faet & o ST 9T # e |
2 39 1 ¥ g=u U FHadi &1 faaeor Fe w3 4 ofterss & & Y TS Sy &7 Sire &9 |
e o
ESIED Faat &1 T ™ oot
FTST N GEAT THART qd FT HE@
1 gffea are
2 fere ame
3 TarelT Had
4 EECETC
5 RG 6/RG 59
6 ATEFHA FIEAT el
7 CAT 6 &aret
8 RJ11 fereie sherer
9 gt wive &Y aEY

[e2]
D



#4 2 : fafier gage/sneeye & A # TEEE |

1 R g7 yefid wufd dfe & UF aad FAgeg/an/ 3 AW AW d@d Ry o athe/med/w F g i
Atshe I | =T F JTE |

2 w2 & REte & wedw U ATfeo/Rfn/RE atde/ 4 SRUEE & &1 AT T SR A A |
FAFEL @ & ATH AT(S H |

WA 2 - Aite/ATeAt RF Atehe/ e it &t fomwor

|

Aqe T @[T/ Ak FT AN ST

[

RCA plug

RCA socket

Phono jack

Phono jack socket

XLR - plug - socket

BNC - plug - socket

F - connector plug - socket
RJ 45 plug / socket

RJ 11 plug / socket

© 00 N o g b~ W N
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sl JiY geaa? (Electronics & Hardware) s 3.5.208
Tl Ahe® - (Electronic Mechanic) zasi=® Fea WT FAwed

I e Aiee? /) efime/ream i Fww 8 & A w9 (Identify suitable connectors,
solder / crimp/ terminate and test the cable sets)

S [ 3 UG F o | A ffafd ww wew av g

+ uF fagiw ofedem & staves FReee /T S Fad IH

o TThe/FATY/TT IT T(HRT TAMHT Felel AATL FY 3T TART T H¥
o TFTAA Fifhe/FAFEL[CT I TH Helel Fl ThAT FIAT AT THETT HIAT

sEwFard (Requirements)
QIEF/ITH0T/30 (Tools/Equipments/Instruments) qrft/aewt (Materials/Components)
o fireg ST fRe -1l¥e + RCA @ siX amde, wiat fiefat
o W % A AR -1No (6.5mm/3.5mm),BNC / XLR ¥,
o uiEd F A1y ¥fvea adifiex -1 No F-FThe ¥ - SATaqHATIATL
o fET 9= (HT 301 A/ 301C) -1No . UFA/| 3 FY IR aEY -2m
e FEe HI -1No o TETEfE FEe -RG 6/ RG59 - ATTIHATTATL
o AR srgew -25watt/240v -1 No o THIT FINE A=Y MY Tl T - SATAIFATIATT
o Bgm Al R & sfeat/fafean . PVC f&@® -2 mm = - HTAFFATLATE
A FAFe fIamd gu = -1No
wfwar (PROCEDURE)

FF 1 T% RCA @11 & RCA T FT ITINT ®Tah A(SAT Fael aqT< HIAT |

1 u® RCA @ Iaratt, 3 fAderor &2 T 39% & #t
e e e & few &t =TT | Fig 1 9 gortam =
THTATEE 399 39 31T a8 FY |

Fig 1

EMN35208H1

2 =% AR A F Im & efime @e/Sid efima o el
Y STaTEE TRA F g /ArE w7 |

3 e Fie afRfad o, aedl s &t S 2cm daTg
% A Are/ehia it &1 3a o7 # |

4 A AR A & A TATE & TF Tt T AN L AR g
et & fea w1

68

5

Hiad Fedee & o g gu fow o (BT off s=ms
| A7 Ned & a9 & forg) I fewdt 9¥ PVC sTrde
FT UF THST S 1Y 30 ©-iaal-C & 99 & e |
Fig 1 # fe@T MU ot 9¥ 319 2fima-D & forw &hie ofie
(ATt FEdeR) & S |

TIHT A ATel VYT Alee¥ F (AT FX AT Affobe ST
H o & ofd % FATdear ghfead #¥ AwHe & ITRT
FI

FIA % AR w0 (E & F) & el fowd # e, o 37
die AT o |

FIA F gAY B & A & RCA @1 ¥ faems &
zfifert & foT #¥ S Fig.2 # femmar mr &1

Fig 2

EMN35208H2




10 fAedwar # A9 F AR gAfTad # F Fe 6T & i
Zfimet & e Fig wite afde T2 2|

11 ufsterss g7 S % forg a9 RCA &Faet a1 ¢ |

T 2 ATeA et T ITANT XLR & & &% (6.5 mm / 3.5 mm) a% LT

1 XLR @ #°aex 94 Fig 3 # efiaal & qe=r &< |

55

2 cfimet #t aRAnH/ATE # A 3= T #X|

3 & g aRfa Fae o, Fae G #T ST #¥E 2 cm
ware & forg aredt W # St |

4 FOT SE/ee G, T FIT AT HL AT TFH FeFaT HT
T=ST HiS |

5 @t i arset/efimet #t o7 # 1 (two cores and shield)

6 XLP Fnee? & U da¥ 3 % forg dam shael & & oS &t
foreme |

EMN35208H3

#9 3 : RCA #aa & BNC #t &gt |

1 u& BNC male T#IX & @ 94, Fig 5 3@ ¥ STHET %
A W Ht geT & |

C

D

EMN35208H5

AT | FA@ H AHEA & g I gy Y et wr R
| THgT FA F {1y gl w0 & T |

7 1R 2F i Fe & fow g #e & e |

8 whad & AT Tiee¥ fhu U afiient &1 fAveror e afveror
HEAT HE e fehe T8t 2|

9 wHl W% @O g A Rwer w @ &1 F fie # ostEr
Fig 4 ® fe@mar mar 21

7 ofSrers & ®TH & S Heand |

Fig 4

EMN35208H4

2 aurefiT Fea o 1.5 cm &g & ffed w3 ¥ Faw fgaw
FT ITANT ¢k, a8l PVC 3w &t skin FT IaTe |

3 %% (D) ® HHTENT FHearel STel $1T STTel T T TR U
famr (@ a2 fomm) aReor & #i9)| " W i &7 &Y
qfReTor F FATY (T90) FX AT AR 3 AR F@rg
2 st % Fig 6 (a) 3T (b) & fRmamr @ &1

4 T FH ITANT Fa T & 5mm #F dars & oI =i
T fAsTe 3% Fig 6 1 a¥e BNC < % fae (C) &
FHIT T Crimping tool T ST F¥eh $6 FAFTT Hf GHL |

5 wfirers & Str9 &7 crimped O & |

6 FHwex B3R (A) ® crimped fim STet o @& f& dex faer
Aae ferfq ow 7 o Y A FATeT § WERRas e
FaHY fhe & S|

E&H : gativ #htee (NSQF ®¥ 5) - srerm 3.5.208 69



Fig6

7 Shield (sfiee) #F FaTd (To1 ) A 37 FAFeL T TS &
81X % knurled ame<t & (B) ¥ et |

8 TEd & TTo MY ®eeet (D) &t @i+, g8 knurling T¥ et &Tel
T AR FX |

9 wH (D) shield (3fiee) & U< @@ &7 7 sit #X ¥ 39
et Ft ffET ga ox | @ie 3T F1 I FF qHad
Ead

10 fo= 3T BNC &adex & ardt & = foreft oft e afdhe &
T A HfeT ST F¥h & |

11 wfrers & H & Jr HLaT? |

12 % 1% 18/ 7d% & I01 & a8 GHTE T Fad % gAY BT
9% UF% RCA &7 & ¥ 37 SIS |

13 uf3terss & BNC & RCA sheel &1 SITe $eamy |

EMN35208H6

70
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o= e eaa? (Electronics & Hardware) s 3.5.209
FaFe® Ahe® - (Electronic Mechanic) zaagi=® #aa T FAwed

FAA AT AR A & 7 FARY W 3w F Jgar Fraar & sw 2 (Check the continuity
as per the marking on the connector for preparing the cable set)

IqE 1 3 IS F a § o fAfafed Fw # a0 ghn
« HDMI| #s« el 92 e T T2=m= &

o Fa | A 1 AT A A B

* SPDIF sffe®e e it fReavar # A= &9 |

smawwa (Requirements)
QeS0T (Tools/Equipments/Instruments) grEft/aewl (Materials/Components)
o ufiryg I fahe -1%e o THN FLE e - SATIRFHATIATT
o e & forw RfSrear aediviex -1No e HDMIA-SHTX Faet -1No
+ LED e @mse -3 volt -1No +  HDMIA- S&#TX @ishe 37T @1 -1No
o AW F WY AEHE -1No * SPDIF #Affeee Fad g% A7
*  UZA : HDMI %1 -A #T%e ST @ ar@Y 0.5m -1No
SPDIF #ifese Fad efiad STRE -1No s gF AT qET -0.5m
st (PROCEDURE)
1 1 : HDMI Faet %1 fdfieron|
AT : TH-AT O F G THIT A H1E AT A0 SR B Fig 1
B §1 DMM wHeqwr S % i o gAee g&-a" 2.1me
AR & UF TR H O F AR AR IR A AT B —
F | 3= At F forg off daT ) o —o— -0
o km;ﬁw_ i
1 HDMI Feer & gt et A e B # fafed w3 | e
HCM Type A (Recaptacie|
2 HDMI #aar Us-A 943X o efime &t afos ferfa & a
@ |
3 Fig 1 (a) #i¥ (b) & 3@ ¥ fU wa¥ 1 &t qg=m &< |
4 DMM 9 =itHeieT Suft 7 999 F% qTHT A8 7 JTINT ad WK _|
X, TH-AT AL oid aF d% Pin 7a¢ 1 T | :,‘_.!e'—.'*_'i:l'l—'!"'l'ﬂ'!—! /“ ;'
CLLLILl Ve S
5 gH-31T A & a7 DMM & &Y ofle #1 374 ¥, HDMI e —— 2
Fad & B BIY 9 U9 qa¥ 1 #¥ dudh/erst &3 b &

6 DMM ¥ fEr a6 Y daer-1 § TS &t Reare w¥ |

7 HDMI Fa & @+t v fu=t & forg =<on &1 gy

8 = MU s & arer fadt ot wiie |fhe &t &HiF &I 9%
|

9 ufdrers & ®TH & S HLart |
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Lo il

FA® HDMI Faa taT Hew AfE e A o
(end A-B) 1 f= d@ AT |

Erarfura

© 00 N O OB~ WN B

- RN
© 0O N O U~ WN o

w2 : SPDIF #aal #t S He= |

oe g

1 gfafra X & 70 e % fog w9 SPDIF &=«
= ®E wARF (Physically) #¢ afer 7t g &1

2 FT step AW T & T2 ARHA FEALT Felel
9¥ T F9 g )

5 a9 - 2 H Aaeiihd (¥hie &9 |

Fig 2

1 SPDIF (et ®Tga¥ Feel) & TF ST HF fHA-A Y
Y B # fiaa B & w7 7 fuafed &1 |

2 LED T & U& BIc & Jahlel TH1or fheor &Y @raer &7 |

3 ifewd ®Ea¥ Faa oid fag #t LED @mge o & agd
SPDIF et & efiiFe- A o ¥ st % Fig 2 sfiw a,b &
fameT @ 2|

4 FF & ATAW & 7AW oy wu fGfr off 3o werer & v &
fore Faw & gaY B &1 AdEr w1 |

EMN35209H2

T« 2

ESIED LED @ge @ny &%

1 e -A
2 i - B 0

6 LED & % dgd SPDIF seel fiaat &t 3= &< AT
0T 38 5 i gl |

7 OfSreTsd & & &Y Srd HYard |

72 E&H : Zatiae #%tee (NSQF @ 5) - 30 3.5.209




i e eaae (Electronics & Hardware)

Fawei® Ahe® - (Electronic Mechanic) zasgi=® Fea ¥ FAwd

s 3.5.210

PC % CPU % siex fafter #awet siiv #aew A we== st 9= (Identify and select various
connectors and cables inside the CPU of PC)

IqE 1 3 IS F a § o fAfafed Fw w a gnn

» FveY fmew # wan fFg o ae Al =R & aed ARl @ e w
o FgeY R & fEY ST Ty o A e TR & Faa # e )
» FRIEY F WA I FT-HET qiE[FAte N ggam # |

smawwa® (Requirements)

TQUEA/STHL0/3E (Tools/Equipments/Instruments)

o AEIHIRAT FFYET TUMAT -1%e
o e & ary fefores adiviex -18e
o g g fe -1%e

o TSH: 91e- 1 @ft 79 F iafs
AT =T IreH fawr e ¥, FgEY

TUTERt & ST R T3 e sfiY

FHFXH -1No
¢ ATE 2 FFYSY ST qlE T a1 T&dR

& e Y qieq fIar e e -1No

grEft/aes (Materials/Components)

o FTET JTHION HI TRET ITHIUT B
FIT | e & oIy I Faal & a¢

o UF WEY 9IS X UIeH AT Wle B Ared
% fore IwarT fahg S aTet Faat & <
ATARE T

-1d8<

-1No

e : afdtew (instructor) # HA® & & TR N/
ke ®t CPU & %e q9ar q¥ ST FT STINT HIh
AqT HIAT

F 1 e ey Rrew & aedt fied i g w3

1

Fig 1 & CPU X T8t daeT aTell aTe<t Tid &7 99 &< 31T
TEa |

e - 1 % ATIR TR g 1 | T84 MY ATZeH (FTH) &
Rt oY Uehishoe gst HY /ST # |

CPU &% e 991 #fiX e 99 ax a+fY 9w @aer 3w a1
q1¢ % forg I W=ur & grexd |

Ay a¥ @Ed By U 9 # Tew iR 9 17 &S
|

TfSters & g0 & T SAFHET T JT B |

Fig1
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¥ - 1 FEY AU F AARF AR T Tewt wt @ |

EEC T [atehe qre/ T T CPU/wTfAex | Sgs@imt I9anT #ear | feoforat
g T ATH FT W
1.

2.

3.

4.

5.

6.

7.

8.

9.

A AEAFAT F ATAR] FHET TUIAr A AR A ST Hew ARG FIAT
1 2 : HEIElE W qiE/mte i e |

At : gWgFRY (intructor) M SMPS, CPU Fev,
Hifewat grza, HDD, %e 49, USB |The, ATSH, T,
®e| LED gfReaFedt POwer ON f&rw anife & it Faet
F HHE® TY A JASEES FT START FIAT & 21 2.
CPU Ru= tv & et & s #ee aiE @it |iehe)
wtel ®t fafa w3

CPU & ffamT & &t ger & CPU %1 A15S @il ¥ &
H ST Y|

T : TWIT T screw A T HT A@REF TS &
TEET 1 91F I Y ® gt Y g w9 8 Faw
|

Fig 2 # femme Mo sgar @it sialRs daeg wied #t
AeElE I TEATT H1 |

Ted Aad fhU Tied /e # 9EEE &Y 96 2 § 39 A
AT, TR AT FT TE9 L T I= daad 2 ¥ ford |

Fig 2

4 TEYEIE ¥ 99 gt qiéfwne & fog =wr 3 #° grexn |
5 wfSter & gt &1 T SAAHRAT B 39 |

A - 2
CECH qTé/ &AM A & T/ AT & ST TR feorforat
geqr HT ATH He e aeqr
1 2 3 4 5 6
2
3
4
5
6
7
8
9
10
74 E&H : Zawtiae #%t=e (NSQF ¥ 5) - 3 3.5.210




i e eaae (Electronics & Hardware) s 3.5.211
et Ak - (Electronic Mechanic) saeRi-e® #aa 3T FHRT

FEY Ht AT T § Aie & o7 SuYRE FARY ST FA W TEGH F AW T FE H e & forg
TF HE-MAY Aeqw daa #t qgww w9 (Identify the suitable connector and cable to

connect computer with a network switch and prepare a cross-over cable to
connect two computers)

IqE 1 3 IS F a § o ffafed Fw w a g

+ Aeas BT A T w0 TR w0

o Aea® ¥ T sawE FAFT AT FaA T AAT B

* ATTH | T T B FTA F (o0 CATE F F1 STAWT F3%h HH-HGT ATTH Hael a9 H |

swEae (Requirements)
[TEF/STFLO/HAAR (Tools/Equipments/Instruments) arnh/gest (Materials/Components)
o RJ45 forfERT I -1No o CAT6 &t -2 mtr
o JaTdHEA TRY -1No + RJ45 T -4 No
o Tiew & gy Rfsree atifiex -1No « T e Fa9 g2 (FfFTE) - 4 Nos
o sfSre] ST e -1%e
o FlHT WA HFLET -2 Nos
o 8T Aeas few -1No
° aﬁﬂ'%q? - 1 NO

gfwar (PROCEDURE)

F 1 : Aeask g ¥ T FREee/aE i aga |

1 g@gae (Instructor) & 8 w¢ #ea= &= fafom | Hte ; R TompiE RaEa & @ ¥ frg TR
2 Fig 1 ¥ fa@m 7 srgEmrR e &9 f=or ON/OFF féam, F 8 i€ Head R AT EE o Ft B

T [Atde T ITF THRE & deas fErw giae &1 e N

F|
Fig 1 FHE o aiew # wen/ Fa

8 Port Network Switch

3 A 1 H ATATHT aof Y |
4., 9f3rerss & HTH & ST HLETY |

FE 2 | TR Ft A T A At & oy Hiefi Faer qww FwAw)

e - SR B S e ST AT A ¥ R 1 Fea® Fad a4 & o smaws ot ST o RJ45

CAT6 3w &1 szt ¥ | RJA5 T, S 7t @i AT FT TGN FE A A |

¥ forT Sumer 3 SraR FAE TR 2 CAT6 &ad o, %ael % U SI¥ & 2.5 cm it fuafeea &% sar
. , . % Fig 2 a &fi¥ b & fwmam mar € =ix e fegae/crimping

i 7@ & @& & working ® gfafem #3) L P N
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EMN35211H2

5 AT i HuT FX AT IT FH § 970 § 370 aF FAqferd F
ST f &g Faer crimping & T Faer @ 9t 1| R
T 2l

e

1 afy g Refw g2 w1 v fFr s 2, at w@nge
| gt CAT6 ® 8W 9 Ted ¢ I AR «IES
e dl

2 Fad AT F wrwee/Hewy 4 A ot TgeeE &t

7 et |

forem Fae & forg amER S =E-1
fm @ | FEa 3R-A o B-B
qET [T qET 7T
1 HqHE-220 qEg-
2 T T
3 kG-t qEg- AT
4 et et
5 G- G-l
6 T T
7 G- HHE- 9T
8 kSl kSl

3 TIE SISl & A€ aF § "I MY 9 YT qHa<-
ferfor sfie f&or #1 efiw S Fig 3 # fammam & &
Y

Fig 3

EMN35211H3

4 A % Sie H Giodr oY ¥t arel &t enr & st 6
Fig 4 (a) 3f¥ (b) # fam=mar @ &1

6 AT Iuforat & i AITE T F AT F THS A FS mm
FTe & aris auft are uw & «are & & ST Fig 5 7 Ramr
T E

Fig 5

EMN35211H5

Fig4

7 Fig 6 (a) 31X (b) # fewmy srgaw da at &t RJ45 w0 &
SEl

EMN35211H4

Fig 6

EMN35211H5

76 E&H : geagtiae #hfa® (NSQF @ 5) - st 3.5.211



8 witters & St &t TE Hreft Faw w1 q¥ed F forg RI45 @t
H T T AT % @I H 9T F

9 Fig 7 # fe@my 11 sgATE crimping 2 & RJ45 &te § 3%
A AT & *rET ST |

Fig 7

EMN35211H7

CRIMPING

qe : Crimp # o1 A9 at # IART T8 AT
R

11 wifSrers a=T crimped RJ45 @ &t St &Y

12 CAT6 &ad &l gaT, BIX o, T 2 & 10 dF & 9T &Y
A RJIA5 =T it by 3 |

13 Aea® Fad TEETF H (AR S FaeT F FAFE FL, TG FE

e : Crimping tool, RJ11-3®IM a=t &t crimp
Fe & forw sifaRe wite & |y sw awar )

AT daef 1 & T9FHdT LED *T Aaeiish ford |
AqATRA d=el -1

fm @=n LED #t f&xfa Rrofmt
1

2

3

4

5

6

7

8

10 AT g F A1ST &7 FaT¢ ATl &% & o sfew og &%
THE A & HX § TH G §9% 1 |

1 3 g TR W AR F o FE-snaw Fa@ AR FAT

1 CAT6 &eel of AT Task 2 & =¥ 2 & 4 & greqy |

2 AR H HET W AT IR HE-AG FAA F o7 X Q[
are-2 § fI@me sgaw #9 § ar & I Faterd |

FE S Faa & o aER T 9w-2
fw @ | FEw BiR-A @ BB
TR TN IR TN
1 THT-E qHS- A
2 a0 g
3 - THT-E
4 e TqEHE-9RT
5 G- =T
6 AT Bl
7 -3 e
8 =T G-
e R B9 Riv® g2 #1 g w21 & a9 CAT6
Faa # g Riv® g2 # aw= 3t

14 e d@elY Seel &t T SR S HeETd |

3 Iufort % = F AT & A €T F THS A FS mm FE
e @it aTe qu aTE & & o 2wk 2 % Fig 57 fIare
T |

4 FF 2% 9T0r 78 10 F gredrd A¥ GiEverd g e
RJ45 &[T St Feamd |

5 CAT6 Fad & gAY BI o, HIL (XY T I &7 TAd FX
2 & 4 T RI45 @ T qA |

6 Acad FH@ TETF H AAW HE-3MGT Fael Fl FAFE FY,

1 Y AR ot 2 7 feoyfort it Rt F |
HIAHA 39 -2
fm w=n LED #t fRafa froforat
1
2
3
4
5
6
7
8

7 ofSers & &9 & S e |

E&H : Tl Aahfw® (NSQF @ 5) - 3ty 3.5.211 77



el JY geaa? (Electronics & Hardware) s 3.6.212
T Aeaw - (Electronic Mechanic) = e

3% fhe 7@ AM 3R FM 1 I sk fafirer @aet &t Ategete & 3w e &t et w3 (Modulate
and demodulate various signals using AM and FM on the trainer kit and
observe the waveforms)

SEEW [ 3 UG F o | A ffafyd ww wew av g

o 37 e @1 SuE FE iR e & s | Eba w9
« AM frme ® Reege # iR aam & A

. Atz Reme A st & fEba w0

« FM et 1 Reitesreie #9 3w aa it A |

sEwFard (Requirements)

QTSI (Tools/Equipments/Instruments)

« wfirey TR e -18e o RY gfe Y W fFe & am

» SEw & T DMM -1No CRO-20 MHz-= 3 1de
e gferaT Y 99 #1E & a1y
AM/FM 3% fre 1%

st (PROCEDURE)

AT ; qiErETE B AT TV A T Ay &
AM ¥ fFe ¥ AR 3w TRew & fafda steege
e & S A g w1

F 1 ife e &1 mEw Aregwe |
1AM trainer fe ST ¥ freer gge-smseye efimat 5 aar 1A ¥ 1B & fawfort & ford |

T A 6 i FTE I I AW, A R F AwEgE A AM
2 ¥ & forg CRO 9™ & &MY STEE Wiad & aref 39a-1 AT R % FAIE & FAFE &< |

i Fe | 7 AM AiegaeY & sSeye e & CRO & FA9¢ ¢ X
3 AM ¢ fae &t 91 F< AfAT e % AT3eye F CRO HUTEF /AT F AT |

F AA-1 § Fae F A ASeye e a&T # A,

8 aa-2 # fewfort &t Rare #Y|

9 yfSrers T &9 & ST He |

AAT e & gfT &1 7T F |
4 qresd auT Fa¥eY & fog 9¥ur-3 grewnd |

S 1 A 3 a-1B
- P FH® sifet R
. 1 GESIH
1 SEEl
2 ATATH
2 ATATH
3 smgfer ° d
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|« -2

w4 2 : AM e #r SHreTeT |

1 Rarewciet (e affe & qe #i¥ seeye «fHwe &t 5 Ea-3 ¥ fewfiat &t Ree #21

& FY |
. ¥ e - 3
2 9 FE F ITAN X A AM TTeTeie? & seye e
T AM fenTeTeleT G999 & YC & Fae < | A e T
3 :;Ow%%ﬂa—1ﬁAM%W%wgzaﬁaﬁa€ ——— e
4 AT F AT FX AR eATSTACT Afhe F FYe/<PeYe W !
AT Ft A |
F 3 : sttt Reme A sgf Arewee SR fewreseee |
1 ¥ fbe 9¥ FM WTesrele? SIgWIT & $9Ye i sede 7 daa-4 # fewfmt & R w3 |
fée it e A | 8 witte® & & & AT HLaTy
2 9 FE F ITRT FX, FM ATesIele §09 F 3 |
Sifet forer A $RER R ¥ ATeeye A FAAE AR & -4
3 He-um & A W, A F fow CRO o #¥ ¥ FM *. e | FM Emiie FM e
HTSIeeY qM APeYE § Ch-1 g7Ye Fee ¢ | 3 MIeqe MMEYE

4 TEFH ATY, ATATH & TOFET FY AL IqA-4 | af &9 |
5 FM #Teocie 89 & M3eye i FM fenreaeer & &

FTYE § Frae e | 2 Pr—

6 HeAT H AT FX A FM Rureweiex affe & 3A7e/=nseye
Ft AT |

E&H : gawtive #%tee (NSQF ®¥ 5) - 30+ 3.6.212
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s JiY geaa? (Electronics & Hardware)

v 3.6.213

TaeIE Aeta® - (Electronic Mechanic) = zawgie

IC smemRa AM Refier &1 fwior s odieror &9 (Construct and test IC based AM re-

ceiver)

SEEW [ 3 UG F o | A ffafd ww wew av g

 IC MK 484 sraiRa AM Reftaw w1 famior 3w afteron)

sEwFard (Requirements)
QIEA/STHL0/H (Tools/Equipments/Instruments)
. ufSreror ST fbe -18e
+ =¥ DC ferredt &t 31T5(f:r’r (0-30V/2A) -1No
o wted & a7 Rfsrea adifiex -18e
« FM et Rftae (3@ &+
# forfa § 2) -1 No.
qrft/aewt (Materials/Components)
« L1#F ® 1 cm &E FTE a1 T
30SWG aret @fa & a¥ & 55
TS g1 & -1No
gt
- 0.1 uF/10V -2 Nos
- 0.01 uF/10V -1No
- 47 uF/10V -1No

« 2T ®F A% (R i Ja) -18e
Fga9E ¢ PVC - ATTRIHATTATL
« W% g@uIRa (A=1€) 125 pF -1No

wfa=ret

-100 kQY% W -2 Nos

-1 kQ% W -2 Nos

-270 Q% W-1No
+ IC MK 484 (=1 9fie & @) -1No
+ gifoeeT BC 548 -1No
o 2T B 32Q (3EhE) -1No
+ I aE/GP-PCB -1 No.
« AT1.5V -1No
«  HTEE E-100mm &g -1No
+ 30 SWG uATHeE e d1ge -5m
o FHE TS FT THST

(10 cm x 15 cm) -1No

FF 1 : IC IramiRa AM Raftaw &1 fetor)

1 Fig 1 # fa=mg v srqa afde F forg smawrs a+ft amiiEt/
TEHT T FHGT Y|

Fig 1
R1 ﬁ 1K 532
Z1 Johm
L HEADPHO!

o e -
A 1K c3 B1 =
I©

2| 1c1 |3 T
c1 VK484 {¢ Q1 1.8v
01uF  IBcsas
Lcq 125pF 1 c2 e
TO0O1UF S 270 _|i|C4
O1u 0AuF ohm T47uA

m

I

EMN36213H1

5 FEdaie deid & FI¢ 30 SWG T U Y F¥h
Haa 11 % fde 557 o #3 |

6 IYAIA T 9T T THST HN H1 AT F1ged L1 IT AT
T sifaw =fifeen a¢ I ITFNT Y|

7 g & Sl B TRATST HY G867 98t ¢ fAeaear &}
e & ST %7 |

=t © FEd # ferrite rod (¥R AL F AT

T wE A fix FWN

2 T &9 & TEH & AATIC & FITT aqd

AT : ICMK 484 % 321 sfie &1 o, aff=el &t q2=m=
e

3 PCB X & 5eal & circuit % AR ST A S FX |

4 FTESAE & THS HT ITANT H¥h TF qIa1 a1 3G9 T
F AT HYTEE S & AT d¥h & AT &9 |

80

8 PVC 7 Fufex &t &iF #%, ®Al-9% female AThe T
&7 & PCB WX @tee #¥ |

9 gfdhe SEUA™ & ATY Tles¥ FAHE H TATAT F9 |
10 BSHIT Fde HY AT qle ON &FY |

11 @S fawe it & & 39, @ AM IRt &em 9w S A
farg g T FAfeT # aenfud #W|

12 gf3terss GRT &9 &1 S HI0 |



i e eaae (Electronics & Hardware) s 3.6.214
g #ea® - (Electronic Mechanic) =R e

IC sk FM ffler #1 fwfor siiw oot &% (Construct and test IC based FM
transmitter)

IqE 1 3 IS F a § o fAfafed Fw w a gnn
+ IC UPC 1651 smenf¥a FM giawtes 1 femior sitw adteror|

smawwa® (Requirements)

QU /STHL/HAA (Tools/Equipments/Instruments)

« =¥ DC fasreft 41 sl 5V -1 No. © 33uFN0V -1 No.
e . i I FTRA (AW1E) 15 pF -1 No.
gfarem 4.7 kQ, 1/4 W -1 No.
£ A e weer - 1No. . ICUPC 1651 -1 No.
© FMEEE R (Fr ) - TNo. *  3/4 m sREE dfET aEY SAEET -1 No.
qrht/aewt (Materials/Components) « DC fastet &t smgf (0-30V/2A) -1 No.
e L14mm = F1E a1 w7 » HSHR AT -1No.
26 SWG TATHeE AtaT % AT F 05 * GPPCBfs a -1 No.
A I & g
 15pF - 2 Nos.
100 pF -1 No.
gfwar (PROCEDURE)
1 affec ® GP-PCB &€ WX sdae far ST @aar & (Fig.1) Fig 1
+5V DC
Inductor L1 % 4 mm =X aTet @R 9% 26 SWG A ANTENNA
TAE (enamelled) dis & a1 #1 5 I AITHT SAE=T T
ST el £ | C1 2 |C11 4 c4
Mt ;’g . UPC 1651 T 10=0(pF
2 3/4 m e AMET ATET F UEA F T F T FL| hp= " g ch L1
]
IC # 6V & atferw 7§ oo
MiC Ml@ .éo |:| |:| g}w%l FM TRANSMITTER USING UPC 1651 %
: 6 #R-fiv gimHeT i Refraw & 9 EELUE I
3 Rt gl afbe 7w (i) ) e e s El
4 FM giesfiex & I3 A (i aie a1 o A i) § 3o
AT FX T ATHY HT ITANT FEAN AT T2 w1 wahat 2
5 FM et Refrax &1 v &% e g8 d=ia afq/fmma
FT TUET FA & oy o & |

e ; wirers wt wfiregstt B FM giawiey § 92 e
1 FM ffiar & egfer & awmite +9 & fog
ARTETA FIAT &, ATH T AT | Ao Reer w st
A e ||
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s JiY geaa? (Electronics & Hardware) s 3.6.215
TaeIE Aeta® - (Electronic Mechanic) = zawgie

|C senfRa AM giwsfiew &t fomior siiw adietor w2 v gimdier wifer &1 afvetor sen/Aregene 39
%t 7o &9 (Construct and test IC based AM transmitter and test the transmitter
power. Calculate the modulation index)

S [ 3 UG & o | A ffafd #w wew av g

+ IC smenf¥a AM giadey &1 fmfor e adieror

o TET HF AT FY ATSIAN FY TOET 0T qfwre § w24 |

sawwa® (Requirements)
QIEA/STHL0/A (Tools/Equipments/Instruments) qrft/aewt (Materials/Components)
o yfirgg IuEew fbe -1%e. o FTARE -1 No.
e =% DC farsteft &t wmgfe e IC555 -1 No.
(0-30V/2A) -1 No. e -1 No.
*  RF fawrelt fiex -1 No. o ufaiut CR 25, 1k, 390 Q - TH
* ¥iaw@ & &1 DMM -1 No. o @rfirE @R 0.001 yF -1 No.
e CRO o TAFZIAF HUFIT
(0 - 20 MHz; sita fofe & &mor ol g6) - 18 1000pF/25V -1 No.
* g% AT AT -4m
o Yfyw utw e -1 No.

FE 1 ; IC reiRa AM giaHieT &1 fmior e oifve &1 adteror|

1 Fig 1 # @y 1u rqam afdhe & forg e aoft sehi] 4 o7 daw 0% 3 m ot gFAT AR FAFE FX UEAT H 3 FAX
At # gt # | =7 ¥ fafea w1

Fig 1 ANTENNA 5 aeqe AT & forg CRO 9 ¥, AM giasiex afde fam

\V% o 9V 7.3 ground & FAaE FX |

e [I];;OQ 6 @fde 7T 9VDC AT FX =T CRO T a4 &7 fAdyaqor & |

s % 7 AR H3A9% A15F & ATEH & St 3¢ CRO u¥ stferas

R2

L 5 (] L Tooo TETefteE AR A Tedlese # e w1 |
4. 8 aar - 1 ¥ feuforat s R=iE w3 |

e 2 ) s o ND 9 i #a% 3 7% RF fastelt frew 47 #¥ 1 IC 555 it T¥e

Y | =TT 7 Y 8 gy |

EMN36215H1

2 4% 4% T TeHt ¥ Ao A AT ad, aef geR ay 10 T0Aw & A7 FEA|
T AR GF-AT qEX STE FT ITANT F¥h Te¥daiae He Yo 1
(strafRs sitg) AM transmiter T 3gT #X |

fomfege
aiz:lCS;Sﬁ:rwaﬁmﬁar}sﬁ'{ q e I OECEIE e
T 9¥ T

RF g dex RS

3 IC 555 @t #&T gaar A i d@r & |rer dae Ft aentad
I
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FT 2 ; Ategew= 3R & 0T |
1 o= s=¥ 3 &Y ground TX AM gimsiex a@ffie w¥ # CRO

v Y | Mfaximum amplitude -
Minumum amplitude

2 9VDC X 1 ¥ A TASK - 1% 90 1 & 7 % Ie<ry | Modulation Index =

. . . . (m) Maximum amplitude +
3 wreite aX qaeid g1 Y (Frfe #¥) S Fig - 2 faag Minumum amplitude
TT AFER AFFHAH A s o w ffed #31
4 WIS =ZH F 0T % forg fe g a6 e #¥ o %?Twaa"’ﬁa“ ‘ﬁ_{:"i{;‘.aﬂ'mqﬂ%ﬁqﬁwﬁﬁ
F AR ATSLAw 299 33 |

6 ofErers & HTH & S Heand |

Fig 2

MAXIMUM

NN
LI L D e T
LT LA AR T

AMPLITUDE MODULATED INDEX

EMN36215H2

E&H : Taagtia® #ahiw® (NSQF @ 5) - 3™ 3.6.215 83



s JiY geaa? (Electronics & Hardware)

v 3.6.216

TaeIE Aeta® - (Electronic Mechanic) = zawgie

few g FM Refiar &t sremt &2 3w e ==t (AM @9, stifeal oeieme a9 ) it ge=me
® (Dismantle the given FM receiver set and identify different stages (AM

section, audio amplifier section etc))

SEEW 3 UG F o | o ffafyd ww wew av g

 |C TEA5591A T I9aNT & 2 v FM Refraw =t faafea &%

« gfhe AT W FM R & =on & 2= w0 0

sEwFard (Requirements)

QIEA/STHT0/A (Tools/Equipments/Instruments)

dga: 1€ IC TEA 5591 A 71 fii sse sa/ 3er e #t

1w & FM ffaw & affe @i &t g st
gem ¥ fog wfregert &1 Awles we=w &, ot
FERT a1 TR W FE JHAW 7T |

2 &, AWR[AT AR Tqiee Y F FT-3Te7T ¥ |

o ufirgg g fbe -1%8e e
e ST ¥ @1 DMM -1 No. faama gu e AM/FM et Rf&a &1 PCD derse famama
« ICTEA5591 A 7T #05 -1 No. ge!
FM e
e 1 FM ffiax affe smg e arer 91 &t o |

2 Hffe 1€ & AATIE T TG TEH & T8 &< |

3 PCB &' 37 &% FM Reftar & faftmer swon & &fiv @t

W TEA Y, THT B AT § A T A AL
4 e - 19 feofie & RarE w1

gfam (PROCEDURE)
Fig 1
ANT T~
L1
— — 22pF
L2 é == Cc4 N— 24 >
‘ T 22pF 5 2 vVC1

2 co c2
TEA ;. l 4.75 :rfssv _/ml_\s_‘,
5591A | T el
20 270F
il c11 vez

T 1N4007 s
N ° 8
A1 .
D1 220F /25V El
c12 -
— 10
4. 7MF -
11
.
AUDIO OUTPUT TO XT1 2]
POWER AMPLIFIER

10.7MHz

°
‘_l_' 0.01uF
© 470pF T

CIRCUIT DIAGRAM OF F.M RECEIVER

EMN36216H1
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© 0O N O O H~p WO DN -

—
o

IO FHT A s wwer | fewfort
| "%
IYFH

Power supply@

Ground terminal&ve)

FM RF input

Mixer output

FM oscillator

IF amp (1%") input
IF amp (1°t) Output
2nd IF amp. output
FM Demodulator

AF Output

E&H : gatie #htee (NSQF ®¥ 5) - 31w 3.6.216



el JY geaa? (Electronics & Hardware) s 3.6.217
T Aeaw - (Electronic Mechanic) = e

AM e F1 ITIRT FTF 3t dhat wt TN 7Y, a9 Ft b R Areg@ne F wfawa (%) ) o
% (Modulate two signals using AM kit, draw the waveform and calculate
percentage (%) of modulation)

SEEW 3 UG F o | o ffafyd ww wew av g

o ¥v Tohe/afde FT START FTF QN Hhal wt AT T

- T F AT HR AT T T e F R

sEwFard (Requirements)
QIEA/STHT0/A (Tools/Equipments/Instruments) ardt et (Materials/Components)
wfire] Suewr fahe -1@e « g 339 PCB -1No
AM 3% fre siforfa dgerer % arma -1 No * gifsre¥ BF 195C a1 =X -1 No
Se® % |t DMM -18e . f@eT -CR25/ v W
CRO =71 g8 0-20MHz Wie fhe # &1 - 1 &< + 10kQ - 3 Nos
et e -1 No © 20kQ -1No
RF S¥ex -1 No * 100k -1No
AT ATEZ-25W/240V ANo T Ufiw 0.01uF, 0.1 F,
Forrfirer fareft =1 st 0.001uF/25VDC -8Y UH
0-30VDC/2A -1No - ¥ AT Aty - STIPAFATIATY
LI IRES - ATTIFHATLATL
wfwar (PROCEDURE)
F 1 ;@ R w1 TRciegs AreTwEE |
T ; gfder® ®t I AWE *F fow AM 397 fRe =+ 1 AM g% fare & irorfae agerar & o =i fffa sife
ST FLAT 2 | AR [30 FolY e Suerer 7€ &, =9 frer #t grewafdr fmaer (fm) & & & donfaa #31 &
1 & forg gifew 1 swa w3 Ry 1o oweerE T FT qTeAT F |
2 me® d@aa & «7 500 KHz gftr & @ RF ae® &
Fig 1 FAYET HT ITANT & |
® @ Ve(30VDC) 3 AT F foag CRO a9 #¥ HAIX TeT S /aiea=s fFaq &
0K ?;ZK a1 Ch-1 # §Ye F FX |
. il 4 AM ¥ fire 0% g 7Y A eitfeat R, HRe R
—|. (BOFRJEZCUNALENT) 4&100 & S el 35‘!@32 TFIT & Frere Y |
19 | oumor 5 e T ¥ ATgegE # CRO & #e 7|
le = 6 CRO wamtfr 3% =it dumew e ¥ fore aar ar
500kHz 0-1uF J_
e ® = T

7 UEATSE F WY AR dad 1 ¥ R FW
8 ufiters & A & S HLaATy |

|
EMN36217H1

AM MODULATOR
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a1

FH® KL aan HAH gt oot
1 afeat e

2 FRae e

3 AT ATHTIE

FF 2 ; AT E3HF N IA0AT F
1 TS ATSA & ad BiH % ATUR W IATE F e & 3 Ry 1w wrfer #t qfeserer g8 &t qomEt & forg s

IEIEGEETY F |
2 Fig 2 ¥ fR@my MU A Afiwan TRetese Y FAdH Vo "
A . aximum amplitude -
| {Minumum amplitude ]
Modulation Index = x 100
Fig 2 Maximum amplitude +
MAXIMUM (m) Minumum amplitude
f\ﬂ l\r Ty of 4 S e (rellegs) st e eftegs o
il sty |
5 HATSATH 9 F gl |
o 6 ufSrers & w0 & ST HLE |

E&H : Taagtie® #afw® (NSQF @< 5) - 3ram 3.6.217 87



s JiY geaa? (Electronics & Hardware)

v 3.6.218

TaeIE Aeta® - (Electronic Mechanic) = zawgie

PAM, PPM, PWM a&t#i #T IwiT #¥& Reaa &t Aresee @ik Ruregae #¥ (Modulate and
demodulate signal using PAM, PPM, PWM techniques)

SEEW [ 3 UG F o | A ffafd ww wew av g

PAM Wtegatex &1 fomior sfiw adieror ¢
PAM festegater &1 fFRior v adieror &%
PPM witsseer &1 famiion stz wfieror &%
PPM feRteeey #1 fomior siiw adieror &3
PWM Hiegatex &1 fAtor v adiern &
PWM Reitegater @1 famtor e afieror #¥0)

sEwFard (Requirements)

QIEA/STHL0/A (Tools/Equipments/Instruments)

« =% DC fasteft smyfed 0-30V/2A -1 No.

gfa<ret CR 25/v W

9.1 kQ -1 No.
o wWag & a7 feforesd adnfiex -1 No. 4.7 kQ - 2 Nos.
. SR AGA A fohe & AT 10 k2 -1No.
RO 20 MH 1N 330 Q -1 No.
CRO 20 MHz -1No. 1 kQ -1 No.
o oTfeat Mg davex -1 No. 3.9 kQ -1 No.
o ey Suwr fhe -13%e 10 kQ - 3 Nos.
. IC 555 - 3 Nos.
o BN SAYeEY - 1 No.
grte 1N 4001 -1 No.
ar/aewt (Materials/Components) TEE 1N 4007 -1 No.
. g QP—PCB -2 Nos.
10 uF/35V -2 Nos. Fifoex 2N2222A a1 aRTaY -1 No.
10 uF/25Vv -1 No.
220 uF/ 25V -1 No.
10 uF/25v -1 No.
0.01 uF 125V -2 Nos.
wfwar (PROCEDURE)

F 1 : PAM Aregee? #1 fmior v adieon)

1

oY gt F THGT FW, ST AW A TR T [ATEeex
afthe &7 Tae (TH) FX staT & Fig 1 7 R mm 21

Ch-1379e & &ro #19 & forg CRO & a9 #X |

5VDC fasrelt &t ormgfd #t e & i Adarsrse? &
Faee Y ferT ON & i IC 555 % f7 daw 3 w2

ATITYE H AT |

Aifeat forer sey T e &Y 9=keye # 1 kHz 7=
TR F T q6T & Fefod w1 |

giforeY Q1 % Forae A T ediqat # CRO Wi Fdae
FI

6 aar H A Y daa-1 | fRurfiret & R w3
7 OfSrersE & ® & S |

Fa- 1
1 IC555% faa & 3
2 TfRAT JA e ASTYe
3 ZiforeY Q1 & FetaeT
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Fig 1

R3
4.7 kQ

N
o
<

+ . C1| | 10uF
+11-
MODULATING

SIGNAL
(AUDIO)

IC
555

Q1

a N O N b

NC 2N2222A

PAM
OUTPUT

AUDIO SIGNAL

32 kHz PULSE TRAIN

PAM SAMPLED

I @ ®
F 2 1 PAM fRoregmer 1 fmiior sfiw adieron|
1 PAM fReteyete =vwr & fog Fig 2 # fRamw 1o sgar )
RC affe &1 ggT 7 | Flg2
2 feuTede # §Ye & ¥ # o 1 | @ 1y Afde &
gifome Q1 # =13eye e &t Fdae F1 | INPUT FROM
3 PAMW%WﬁWﬁl TRANSiTORm 10uF OUTPUT TO CRO
4 CRO ¥ PAM fRwTegees =¥ur & F4ffex ‘C' & Aseye o o g
fereer =t AT | L g
5 éa?’rzﬁ. o aﬁ.l PAM DEMODULATOR CIRCUIT ]
6 Sf3rere gTRT FHTH F AT FLETT |
- 2
ELICT e Grofan) feroforat
1 IC555 & fa7. 3 9% §AYe Y
2 quTRT ‘C' # ASeYe adT
E&H : gatie #htee (NSQF ®¥ 5) - 3rerm 3.6.218 89



F 3 : PPM wrege? &1 fAwior e adyeron|
1 & TEH # ThgT FY, ITAT AT FE, 94T 5 Fig 3 # &« 3

[EEIR g, PPM =atfer® afde &t | .
o et B | §TYE/ ATITYS T feorforert
2 1C555 & fum #a¥ 5 &t faioit < % ara 1 KHz #1iv 1
Vp-p TR & HHRI TS ATICYE FAFE F1 | 1 faT 4.5
3 #1 & forg CRO &9 #¥ ¥ g°qe frmer (Pin-5) & ara 2 faw .3
Ch-1 1 Faee #¥ | o o o e .
7 Fraf g & e AT AXT T
4 1C555 % =m3ege Pin No 3# CRO & Ch-2 #t #+ae &< | T AT T A
5 5VDC «mfd #t PPM &z T2 fers #¢ 8 TSRS ATEIE AYT T GWTT AT F¥ AR AEE &
6 CRO ¥ 74T & AT X Iaer-3 0¥ fewforet &1 Rafd ST FYET |
F
Fig 3 e Q) *Vee
LM555 6 j
O—1s s R —— ________;___________
PPM INPUT SIGNAL __C i
OUTPUT 1 0.014F
CONSTRUCTION OF PPM MODULATOR é

F 4 : PPM Reregeer &1 fwior s adieron)
1 PPM feuteeet % ¥ # &4 2 (Fig 2) # 5% feAlelier 6 fSuEgee a@imt ¥ 99T A &<, TOEF & i+ ¢ |

affe &1 ITART FX | dqer- 4

2 I feAtegaex a@fde % 3Ye ffma & =7 # #rf 3 . . .
(Fig 3) % PPM sitssrex aifbe ¥ eeqe f 7 3 % #iae FAE | fEe it Sl
il 1| PPM gmigiee

3 AT e 3Aqe & ¥ # IC 555 & fiT daw-5 7 I AYE AT
::;;;/::}plwgtwméaﬁt%ww:rmu( > PPM e

ATICYE & HETRA

4 5VDC# IC 555 ¥ a9 T¥eT i A1 F¥, I Fa<- ‘C’ & ATITYE AT

39X T & e 1 |

5 CRO #T I7 &, PPM fewteselex =¥wr & Fafdew ‘C’
F AT H AT AR a4 ¢ rofiet & fwe #1 |

90 E&H : ot #%i=e (NSQF ¥ 5) - 303 3.6.218



FE 5 : PWM wTe[etex &t faeiior v adieon |
1 Fig 4 & femmg g affe & aqar 14 3% 3% By w6 feAiteyele a6 R gWE WA #X, SH TOEF g7 A+

e FT Fanifera #< | FLATSU |
2 e WYX & @ied ad e &1 1 KHz, 1 Vp-p & IC & - 5
555 & I e 5 & Fae F1 | Fwiw | fEeor T oot
3 5VDC =myfd & =1 F fw PWM =pnfers affe & fim 1 IC555 %
FaY 3 U¥ ATSTYE AT H AL F | Pin No 5
Y gAYS a4

4 913 39 e F AT-STT FF AT AGT T TAT
e 2 IC555 =t

Pin No 3
. o . .
5 dga-57 fawfort &1 e #¥ | )
T ATICYS dT
Fig4 PWM MODULATOR CIRCUIT
T O+Vcc
—— T
4 8 Ra ] \:
DISCHARGE T
O—2 7 T
LM555 5 THRESHOLD I T
| 1 s e I I I I |
L L L L S e e e e e N e R R A
O—s s—0O  ——, s
MODULATION e — T
OUTPUT INPUT €
1 €
TOP TRACE : MODULATION INPUT 1V / DIV <
BOTTOM TRACE : OUTPUT VOLTAGE 2V /DIV é
Vee =5V Ra=9.1KQ %
—_ TIME = 0.2 MS/ DIV C=0.01UF %
2

9 6 1 PWM Reregaer &1 fRwior st adieron)
1 PWM fRuferiex & @ffe & & 2 (Fig 2) % sif@ele 6 wioes & S« &t 78 RATeyeee dawd aan &t 9%

fenteyeeT affe &1 37T #1 | FYars |

2 PWM JATfa =20 % 39e v & &7 & PWM =[Afe® - 6
% fa Fa¥ 3 1 IC555 & ATITYE & F4e F F 5 Al :
| Faiw | faEr < ot

3 %M seX & 1 KHz smgftr, 1 Vp-p fi= 9% IC 555 &t 1 PWM fewigee

7 sinewave # FAde & | 9T 3AYE qLT
4 CRO #T 39T &¥& PWM fRATegeet & A1Seye a<i & 2 el ‘C” W

AT | ATIETYE AL
5 aa-6 % PWM fReteeex stage & e X ASeYe |

@A qaT & R #

E&H : gativ #htee (NSQF ®¥ 5) - 3rerm 3.6.218 91



AT R gaaw (Electronics & Hardware) s 3.7.219
TaFE Aw®w - (Electronic Mechanic) srgsmisgier (8051)

fr g ArgwegieR fRe wR e ICs sie S #mt it 9z w==n (Identify various ICs and
their function on the given microcontroller Kkit)

SR | T I & A § oy frmforfa w wva A Ei

. AR 3T e @ R ICs w Ate W

* AR 37 fohe 9% IC & #1d A wgw™ # |

sawwa® (Requirements)
QIEA/STHL0/A (Tools/Equipments/Instruments) qrft/aewt (Materials/Components)

+ B & @17 8051 * UgA: 8051 ATEHEHAT e 9 ICs
AT gAY fhe -1 4. HT AATIE A - ATTFFATIATL
o ufSreget ST fe - 19
o wiadw & a1y Ffved adifiex -1 No.
gfr (PROCEDURE)
e 2 UEhiHgY ¢ fhe &7 FUX #T Fa¢ @it A AAESE
1. wfe #8051 wrEAEET 3w B & ICs ¥ TG & Hawl 7 A T IC H frdpmr 7
AATIE ART F AT FIATN 3 9% IC T Fie geT/eiad, fua & e oY d9a-1 '
fRre #Y |

2. 28 31 & forg 37 e & wro-ay | § Sude
ATZHEE R 3T fhe & sgEe gevwiim, W 4 fSters & FH & AT FHeary |
EPROM &=, I%Y, #Hials #gielY, % wgield
e A| FwEt & g 9ET IC W At w0 |

Fig1

1 o7 sttaRfe fAder & Agerer & a1 ATgHihgiae ¢aY fhe
Al

-1
®9.| *F | IC®r| == FE/ IC#1 | ferafmt
) I P

1 IC 1

2 IC2
(@)

3 IC3 &
—
T
()]
—

4 IC4 S
pd
=
L

5 IC5
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i e eaae (Electronics & Hardware)
Zawtew A+ - (Electronic Mechanic) wsrgwiergie® (8051)

v 3.7.220

8051 Wiz #T W 3T T A 1T 37 & vg=H (Identify the address range of RAM

& ROM of 8051 microcontroller)

IqE 1 3 IS F a § o ffafed Fw w a g
* 8051 ATZHIhgIeR 37 fhe &1 IW 13T I A 12w
+ 8051 ATZHIhgIY 397 fhe & TH T A I #T g2 wIAT

)

ATaTIHATY

QU /STHL/AA (Tools/Equipments/Instruments)

+ A & AT 8051 ATEHIEHZ AT
e fobe -1%e

wfar (PROCEDURE)

widters ®t 8051 ATEHEE R 37 fhe & Fodwr Aqem
I IO FAT & SR AT § Sy A e H Swanrwat
FHA & forg ¥ 3 TR war Svft F AR A
AR FLAT

1 HATEHhg gAY fahe % fAder Agere #t o qar RAM T3H
F T ST IUANTRAT THATH FT Ar€ w3 F forg Igamr fF=m
ST 2

2 ATEHIEHET gAY e % e Agerar &1 F qur O gE &
98 ST SUFTRA] TUTH H A€ w39 & forg Iuair &=
ST 2|

3 feu U awvfilgE €7 # wEAtgaY gAY fhe # W
RAM 31T ROM % ugH & e #3 |

AT vgE (TR & . ITANT F¥F) & of A aaet 1
7 & & yJedt UgH & qe@] Sfd awar (R
Faferdy) & omT WY |

gfSterss & &9 & S Hea |

FTa -1
AR AT TRy
TR LEs LEL]
RAM
ROM

93



AT R gaaw (Electronics & Hardware)

v 3.7.221

TaFE Aw®w - (Electronic Mechanic) srgsmisgier (8051)

e st it /i, s 28 fess @ waee #¢ (Measure the crystal frequency, connect

it to the controller)

SEEW [ 3 UG F o | A ffafd ww wew av g

« fou 7o ATEwRgeR fRe ® freer tifReeT it eumm w1
. R o AEREgER e # 99 gt @ A

sawwa® (Requirements)

QIEA/STHL0T/30E (Tools/Equipments/Instruments)

o A & AT 8051 HIZHIHE AT
it fbe -1%e
« W&q % a7 DMM

-1 No.
o ffrea smafr fex -1 No.
o STEERT (0-20 MHz) agete
AT Te e & arg -1 No.
wfwar (PROCEDURE)

1 ufsrers & AEHREhger e o fifvm|

2 HIEHEhgiaY e § e stificeT &1 o= &1 |

3 ATRfET dgere &1 @39 & dX smgfa & A W AR
ATEHHE Y 1C 8051 & fie e 18 ¥ 19 T qar &g |

e : DMM #T STIRT F AT T Iqer & at Hz
I T T FIH TS HF AGRT F AT |

4 Ch-139ge & @1 719 % forg CRO a9 &1 |

5 WTEHEHgA B 91 F1 A 4T 18 T fbvea e aar
F STHIT % g § ATY AT AghT & o w2 |

6 5 fiq de¥ 19 ¥ gead|
7 o 1 ¥ Y g fSw w5 A w3
8 ufiters & A & S HAT |

-1
AGAA F CRO @&/ froforat
OUE) g
FATH
gt fom @=n. 18 | f= & 19

Fig1

sEaREEElN Illii'lln.i-_r

"
"
L]
¥
]
"]
L]
L]
i
"
d
i
[}
]
.
]

EMN37221H1.jpg
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i e eaae (Electronics & Hardware)
Zawew A+ - (Electronic Mechanic) wargwirgie® (8051)

ATZHHIAY & T U9 A T2 Y TAYE A A1eeye e & fom oid wifRee ®9 (Identify the
port pins of the microcontroller and configure the ports for input & output
operation)

IqE 1 3 IS F a § o ffafed Fw # a g

v 3.7.222

8051 ATTHIHGIGR H T = &t qg== wX
o AIZHHEIAY (e F U™ I ¥ AT 7 Foariea #31

)

srawware (Requirements)

TQUEA/STHL0/3E (Tools/Equipments/Instruments)

grEft/aesl (Materials/Components)

+ A & AT 8051 ATEHEHZIAT /O 9E & HATAT HIA HT TATH - TATAFATIATY.
o fabe -18e
+ 9ta® & "1 DMM - 1 No.
o AT T -1 No.
wfar (PROCEDURE)
F 1 : 8051 WigwiwgiaR | qi¢ fm &t e e -1

1 8051 mrswisgiax e fifsrg sfiw fder gfereT #1 3wt
FLH ATATT & T8=qT & |

2 TEFEhge IC 8051 u¥ fafysr @idw & forw swmr fag
ST ater U e & TeTT w6 |

3 9w - 1 9w #t fum g &t Ate fFar T 2 oW qed
HHT % AT el #it fafed w1

4 3§ - 1 H Ted & Jhford Al 0¥ o 2 |

5 of3rers & &1 & S Heand |

FT 2 : FTAHA HT ATTHHIALT A T BT |
1 fRder Agera &1 dest & =T aft sttt faeEom s
ferm &Y we=m F|

2 9 -1¥ fem Fae F|

3 T - 1 # IAYE TE G HIHTT FX |

4 IT3eqe TE & LED & Fade F¥ |

5 fu T s it gt # A gAY fe o fofea 1

e : Ru U swiwmw ® LED @i wgH (FF13) &t
AT e % fwfar & e e s adteror
frar st 2\ T' srenT-srent mfan/Ae & e &
T sremT-stenT 2 A 21

6. Uh-Ush Hdeh (Ered &7 §=TelT ®Y AL LED &7 STANT ¥
ATITYE & FATIAT &< |

Program

LOOP MOVA,P1
MOV DPTR, #FF13
MOV X @ DPTR, A
SIMP LOOP

i ; aidter® ®t U 70 FrelwEw 0T STF FH FA F
TR A TAET T I FEwA R gAge)
MMSeYe 9t % forg gewran S awar 21
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s JiY geaa? (Electronics & Hardware) s 3.7.223
Tadrw® d*® - (Electronic Mechanic) smesisgta® (8051)

8051 wArgAgieY &1 ITT F, 8 LEDS #it 0id & Fawe &9 ¥ LED #t few & oy &= #¢ (Use
8051 microcontroller, connect 8 LEDs to the port and blink the LEDs with
switch)

SgAVT [ 9 9IS & o # oA At F FeA e g

+ & %1 ST F3F 8 LEDs # o #39 & fow #riwe 3ot & oY 28 Arhihgia 397 e v =g
o OTE - 1 % AT/ qROTE A A= Fw AR ATrwT RaE w1 |

sEwFard (Requirements)
ATEE/STHLW/3 (Tools/Equipments/Instruments) awEl/gest (Materials/Components)
o oTgew I & AT 8051 * 8 LEDs e AT
WTEHHGIAR ST e -1de. (@ TT I B) -1 No.
- widreg ST fre -1#e o f&= % wrem & 8 LEDs &
o e & a7 Rfsres adiiex -1 No. FTI FT ST - ATISIFATIATE
. T e -1 No.
wfwar (PROCEDURE)
e Program
1. Rrerw Tt Stom F ot w2, Prenfia www 2 LOOP  START JNB 90, START
#Y TE ginfeaa w37 & T 8051 Atgwiwgior Y MOV DPTR, #FF13
T 20 s /wrt & forg widregett &t o o o= MOV A, #FF
&% | FTH FT T@T & AT T | MOV X, @DPTR, A
2. ATV & IUE ATTHIHZAR 39X e & JqER LCALL DELAY
LT /FRHAT A SATavaH q9ne | MOV A, #00
. . MOV X @DPTR, A
1 wftrers & 8051 ATEHIHEIAR AFT T |
LCALL DELAY
2 fadw Agee & & oY Y sitRfer e & fee & SIMP LOOP
T FX |
DELAY LOOP
3 T - 1 Ft FIFWR FX 8051 AIgHhgia? fhe 3ge e # | MOV RO, #FF
AtAETS 8 LED Feeda ATea Aa® &9 & 30 & & LOOP2 MOV R1, #FF
fore SwEnT FReT ST LOOP1 DJINZR1,LOOP1
DJNZ RO, LOOP 2
4 TTEFEhgier ¢aY fhe ® ferer % wrem & 8 LED &t f=m RET

F4 & forw fRu @ ST A aSt w9 |
5 s & fAores &Y oY LED &t ferfeT &1 fAdieror 4|
6 TiSrET® & & & S e |
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i e eaae (Electronics & Hardware)
Zawew A+ - (Electronic Mechanic) wargwirgie® (8051)

v 3.7.224

AR T W, AT HW A ATAT H ITNT FF R & @y LED =g ¥ (Perform the
initialization, load and turn ON a LED with dealy using timer)

I 1 3 IS F a | A FAfafad F Fww ave e

+ 8051 ATZHIHIAR ¥ fhe H TTTAT HT ITAT FF I F ATT UF LED =1 (on) F & fog program oot w2

* 8051 ATZwhgieR $7 fove a¥ s frenfea #70)

sawsa (Requirements)

TQUEA/STHL0/HE (Tools/Equipments/Instruments)

grEft/aesl (Materials/Components)

1 TfNreT® Ft THHETAT § FUAE ATSHIHEAL (e &
HAR IO | AR WM FLAT q2am 2|

2 FREA F IS F AT TR A IR TR TqH
T F |

1 wiferets & 8051 ATghIhera? fhe of |

2 foder gt &t & e aft sttofe foersron /e me=m
Ead

3 ¢ - 1 H ATIEYE e & €T H HIHTC < |

4 wTEHEHGAR e § FAT HT ITAN ek a4t & aref LED
T =T XA & forg fau U s i &t #7<|

5 wEswd fAorfed w¥ @ afume garfua &Y
6 SISrers &0 HTH &1 S HYard |

HERE

o wfdreg ITREOr fobe -1%e o qE-g-AiA fEr -1 No.
o fAdferer gEw & o ST -1 No.
8051 ATgHHZ AT fahe -1%e o & AT AEX - TAIFATIATY.
o AT WS -1 No. o T[EHT FHT ITANT F¢E et & a1
% LED =g & HT T - ATATIFATIATY.,
gf#ar (PROCEDURE)
e - Main Program

MOV TMOD, #10
MOV TH1, #0F
MOV TL1, #F0
MOV A, #55
MOV 90, A
ACALL DELAY
ACALL DELAY
MOV A, #00
MOV P1, A
ACALL DELAY
ACALL DELAY
SIMP HERE

Delay Program

AGAIN

SET B TR1 (8E)

JNB TF1 (8F), AGAIN
CLRTR1

CLRTF1

RET
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s JiY geaa? (Electronics & Hardware)

Tadrw® d*® - (Electronic Mechanic) smesisgta® (8051)

TEN 4T & e & o o 29T w5 & w0 9 aEwe w1 swant # (Perform the use of timer

as an event counter to count external events)

SEEW [ 3 UG F o | A ffafd ww wew av g

o ATEAHEIAR (e | TEt gttt A0 F & o program I #R¥

+ LED %1 W F¥d gU 3Seye 1 fordteqor &3 |

sEwFard (Requirements)

QIEA/ITHL0T/3E (Tools/Equipments/Instruments)

quEht/aewt (Materials/Components)

o sfdreg S e e o gE-g-Ai e -1 No.
o SR ORTET % AT 8051 HITHIFEIT . dEArR -1 No.
o Siaw % A foea aedidiey -1 No. o aTedl gde| F fmw # g - ATAIFATIATL.
GUEERICH -1 No.
s (PROCDURE)
< : Program to count external events
1. wfirerw Ft wwR B S W 3, Proniea % MOV TMOD, #60
8051 ATTwhgIeR ¢ e T0 sngm@/+ & forg MOV TH1, #00
TR ®t {Y I & T2 w0 W @ R SETBBO
2 AT WE AT gH-AT AR FT TN T QA AR AGAIN  SET BTR1
15 9% qq 9o fR= Ft 76T / FAR w9 LOOP ~ MOVA,TL1
: MOV DPTR, #FF13
3 PN | SUEE ATEwHgia g e & dgEw ,
LN [FTHHA H ATTTAF G [TTATT H:3 | MOV X @DPTR, A
JNB TF1, LOOP

1 wfdrer & 8051 ATEHIhg e fohe T Ao

2 fader gferar &0 o sie aft sitRfeer faeon /et &
TETTT &Y |

TIRTETF F FEAFA T TqF FH FIA & ¢ | T4qTE0
TR

3 R U T #T ATgwiGer e § g5 #w |

Tt TET/address Faw RS (hexadecimal) ®
g ant|
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CLRTR1
CLRTF1
SIMP AGAIN

4 FTHH Ft fefed #, g §eq Fam i LED output

(3TTIEYe) T F1 ALt #¥ |
5 TuET % forw Iuies g SO &t S|
6 TISTETE & HTH &1 S Hears

v 3.7.225




i e eaae (Electronics & Hardware) s 3.7.226
Zawew A+ - (Electronic Mechanic) wargwirgie® (8051)

YA FRFEA A 7AW FF e, aRoms fenfa s et wv se @@ (Demonstrate entering
of simple program, execute and monitor the result)

IqE 1 3 IS F a § o fAfafed Fw w a gnn

+ 8051 ATEgAiHg Y fhe & T o FY

+ 31 8 fae sifaR=w d=nfera #24 & forg oW &t wamaRge Femfea #¥

smamwa (Requirements)
TQUEA/STHL0/3E (Tools/Equipments/Instruments) it (Materials/Components)
o gforeg T fahe -1%e + a7 8 fae addition #=1fed 3 & - ATAAFATIAR.
PR I % AT 8051 ATSHIHGIAT fore s
&Y fohe -1
o i Wi -1 No.
gfwar (PROCEDURE)

#7131 : gt 8 fae addition d@=fera w3 & forg Time dex &<n|

e AT ; qITeTF ®T FEHH, IAF FH & TR A WA
1 wiiret® @9 § SUQ AEHAHGOR e F AgER
TLUEE AT A TROTE AT FIAT ST 2| Program
! MOV RO, #00
2 WA F IS FX AT AV A IW A TER L0
7 MOV A, #data 1
ADD A, #data 2
1 wfeters 8051 Wigwihgiae fe o | JNC Label
2 ege (instruction) Hgerer o e @+t strofe fae=rom) INCRO
Fgad AT fEm=g & gea w1 MOV DPTR, #address
3 AEFEgaT | & 8 faw wfafRew d=ifoa ¢ & g awa MOV X @ DPTR, A
TOT THITH TR ST &S] 3 | INC DPTR
4 feu U gmw # vEEEge (Execute) #X AT g &t MOV A, RO
qeTfaa &Y | MOV X @DPTR, A

5 st 7t R F¥ AW dawr - 17 oot FY HERE SUMP HERE

6 fafis gt & forg ==t 3 ¥ 4 tewd X dad- 1 |
R=te 1 |

7 of3rers & HTH &7 S Heand |
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FF 2 : gt 8 fae gem d=rferd #31 & forg s ferear|

e : Rt ®t wrEmw (Terw) foew % e g 8 fae 5 ufirers & HH ¥ S FHAT |
HEF, O, FR A9 (wnr) = o dafera w20
) ™ ¢ e : aivrer® = widtersit &t @torwe FEwA (logical
program) 3nATE ¥ & T straesEe S AND,
1 a7 8 fae gaga darfad #¥= & forg s forg OR, NOT snifg #t feram & forg aw=man |

2 gieers & U & S SYEEt |
3 ATEHEhE T fhe & T &1 ast # A fAorfed &Y
4 ooy gETiud Y A g - 1| &t e |

-1
FAE | T Tl | 2 |
1 Addition
2 Subraction
3 Multiplication
4 Division

100 E&H : ot #%i=e (NSQF ¥ 5) - 303 3.7.226



o= e eaae (Electronics & Hardware) s 3.7.227
Zawew A+ - (Electronic Mechanic) wrgwirgie® (8051)

TAYE AR ASeTE & forg fEaw v LCD &1 STt a3, SAYE 9iE 1 AT # Jie iR I qEed #
ATZHHEIOR & ATSYE T W Ao & forg 8051 ATZTHIFZIAY AHTSAT HINT TR & ATT TREH FLAT
(Perform with 8051 microcontroller assembly language program to check
the reading of an input port and send the received bytes to the output port
of the microcontroller, using switches and LCD for the input and output)
I 1 3 IS F a1 | o FAfafed w1 w av e

+ e T LCD Re=t &1 Su=iwr #3% 8051 ATTHhihgiae § MU I H:¥

o w &t fenfee w1 Y afom 39

smawwa (Requirements)

TQUEA/STHL0/3E (Tools/Equipments/Instruments) it (Materials/Components)

o ergew gfEer & | 8051 o f@=® =i LCD fewre #1 I
HATEHHLAT -1%< FH |/O TEH & F@ATIIT FA
o el JuEr fobe -1%e FT I - HTITAFRATAIY.
o TR e -1 No.
gfwar (PROCEDURE)
e Program
1 of3ter ® TANTIAT § TR AIZHhgia? e F LOOP MOV A, P1
AT TT (Steps) & AT HeA FLAT T30 MOV DPTR, # address
2| MOV X @DPTR, A
2 ORI W # AT GREEN # 3N | qEd gOE SIJMP LOOP
THETOT FW
6 @rER fAurfa (Execute) #¥ Sfi¥ aRume qemfud &% |

1 ¥rFe¥ & 8051 ATEhTHg Y e o |
. e e AT ; giRem ® Ry U FEEE iR Suw FH FR F
2 A &t 2 e |t st A= e @t LCD &t R S | e bt 7 oo 7

AL ATeYe e F o1y e o &+ |
3 ¢ -1 & TF FAYC TIE &l A%E H F T |

4 g & Fofed === & v fEw Al @ w1

5 Input/Output T =t ITAT *a fEr=d i LCD fewet &7
ST e 3T TT T &t = F |

7 ofSers & &9 & S e |
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el JY geaa? (Electronics & Hardware) s 3.8.228
TaTTW® Ahe® - (Electronic Mechanic) 8=, gimeTaR v Ueiisa

TEH IAWT A TAHT & qie fafws TR & a=aew A gg= & (Identification of different
sensors used in process industries)

S [ 3 UG & o | A ffafd #w wew av g

* T TEAAE H TIANT EF 9T AT F THRT B TE= AT

+ u% famiw SRw & forg/an smaEw & g ST 9w w1 T &

o)

saeEmFae (Requirements)

ATEF/STH0T/3 (Tools/Equipments/Instruments)  amwEft/erest (Materials/Components)

o AEEF AW -1No o T TER F R AT AhAC qG

o UEA T HE, Aifaw saferfa F A -leTus
T o= faawor & qrT aofy (RTD, am9®T IC T orHtehder, faear
A T A f3w@r @1 & -1No e (s FafafaT wier ofF)

A AT, 91 37, LVDT, PT100 =<,
Teife fer, wlie are) |

wfFar (PROCEDURE)
Tt - 1 a5 § & uF dacs q9¢ & A |
2 ¥ifas Y 3T TaTenss faeont &t ee & forg femme &
1?§|$RTDW3ﬁLC‘;ﬁﬁW,)ﬁWf:: S 5% st s 1§ 3G e dae A o
TS, LVDT e f&er i weite ared i A @7 & il . ‘
SCR—— 3 W FT ITANT GO & BIE[ATH a0 & 3@ &
. fory %
2 ¥ e % fo et R S & o e, 4 T w7 oT AR dae & A R @ ot el &
FT Fa¢ AT ITANT TIFIE TS FLR QT Ererforat i Rt 7% |
TFATERT 3T FqE AT FIAT| .
5 oY IS IJTHLOT & 77 1 7 4 gy |
6 TTSrET® & & & S A |
| -1
FH® AT T R FT TR/ ECe | FITINT FT ot
™ ™ Fi/aEn qET SYINT FIAT

© 00 N o 0o~ WDN P

=
o
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i e eaae (Electronics & Hardware) s 3.8.229
gadge dFtw - (Electronic Mechanic) 8=R, gimegay ¥ Ui

fore wrR F R FATIAT AATHTA BT ST FEh ST 2T ATE HT ITANT F gU A &t Reawtg wzen
(Measurement temperature of lit fire using thermocouple and record the
readings referring to data chart)

I 1 3 IS F a1 | o fAfafad F Fww ave e

o @a e gt Rrefiaiediey (DMM) #1 ST9HT T JRRI F1 T8 HT T 8

- faftrer e W aiETe % steege DC fiferatee it A st 2o wfe & AW Jeat & | ot w9

smawwa® (Requirements)

TQUEA/STHL0/3E (Tools/Equipments/Instruments) grEft/aesl (Materials/Components)

o w3ty I e -19e o A g (fafa =) - ATTIFHATIATL

o i & ary Rfsea adinfiey/ o IHTHIAJ MY K TR FET - ATATIAFATIATE
frtiateetier -1%< o BT &1 IT UTAT ST AT e

«  300mm & ¥ A afFax -1No ST A 9199 & a1 el -1No
T

o JHTET forem @ ATE -1No

o IYH[HIA ATIHT daeT -1No

o oHiFETe fafader et e -1No

gfwar (PROCEDURE)

AT ; TR F 9 T * fw sy fRe am e
YHTHRTSA FT TEATH FIA AT T FA F forg aferan
FT TSI HLAT &, AT T2 HAF €T A dqe AT 2|

F 1 @A Tderor g S awe quT & g iwae S qg= |

1 fefSrea adinfiex & =fiw &7 DC faferaiee I &1 997 w2 | a1
zmaﬁwﬁD.MMas‘raﬁwas%aﬂrDcﬁvﬁaﬁw i | S dwe NN Fragorat
AT &1 e w0 .
3 HHEW! & TS ATT &7 ITANT H<h T Bl O T 91T
T (water bath) aT T E=id T ITAT FF THTAA ToaT ;ﬁg ;ﬁf
% 3T A TH F |
4 e 9¥ DC fefaiee RET &7 fAftemr #¢ o< eaar-1 & 1
feofomt &t e w7 |

2

5 AT Ha@Hh & af el # & ot DC fHferates it
T T ¢ AR oA e & forg DC fafordtees #t 781 a@et
w2l

6 dTIHTT gt H qHHT & w0 # fed s Srew aroae
¥ qfRRadw & forg DC fochatee fafaear #1 Samew fFrl

AT . A qRaaw * fom gfaferr & +@ T«
AT F9qel a1 RTD & &% 1

3

7 3w da< & forw =Yr 2 & 6 a Siewr |
8 uierers & & & S Heand |
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F19 2 : Freliatediey & ATy qwiwTd F1 a0 ¥ g # gie)

1

2

afeterd & qHiHIe q9< Aoy |

fafader et ofie 1 ST F AR AOY F THR, qEE 9T
T Y A1 FY, AN Aofiae G # @47, 39 2 § TG &7
ATIeYe |

Fig 1 # fe@mg v sgar sifas &7 & 3@ 77 a1 o9

TS & AQATS WeTE, oI AT AT I TN &l aaet 2 H
e |

Fig 1

‘ IMMERSION DEPTH ‘

]

)

DIAMETER

EMN38229H1

THERMOCOUPLE

DMM # faforatee I &1 =99 #¢ AT TH{HTA AT &l ST
Y

FAY & A 7€ DC fiferiee qev Y d9ar 2 § R=ie
w3 e &)
fafafde/fafrdm et ofie 39 v awiaTa &t gaar & fou
e fw U e & QT & ganfa w9

gf3Teres & T H ST HLETY |

@ 2
yHiwaa & fafeeen

ATEH FT I

10

12

O HT THT
HqEY d ariT
AR &1 HE&AT

e &

HAT ATITYE
(STt & at)

HaY hfersies
(STer=T )
JHTES daTE (mm #)
JHTES A (mm #)
Tt JE
AR AIETE

DC mV & &Y & dqTIdHTT
I HTIT SATAT &

FAY F ATTH I AR
ATIHI 2T daa & DC mV

#4 3 ; e arem W@ uwiETe F seege DC faeftaie &t A

1

afarer & TreTor fRU auieRder Ft ghgT FY AIY 3@ & W
o ¥ =T fF Fig 2 # fRmmar i 21

we F e & ' W@ #iX 50 mm # F9718 a% 10mm
g % 5 et #r fafea #21

T 3 H FHY & ATIHE I AT & €T § Fig 2 # fI@my 7
AT IS & cigq A fAferateesiey & ofie Fae &,
e QT R #X |

AT | THIA A €T e A AR -2 F A o F:

104

AT FT Q9 FX A @-1 (10 mm height) aF &
sra, ST 1w o § o g = # |
foreiiateediey HfET i #¢ MY daa -3 & Reie w4 |

Fig 2

LEVELS

- N W oA o

Al
MILLIVOLTMETER

EMN38229H2

E&H : ot #%tee (NSQF w2 5) - 30 3.8.229




3 3 6 WHaT # FATE T dad-2 (10 mm height) d% o

R F—— P~ e, AT 9w & § # 37 f=FE #+1|
Rfg 7 50mm N FEE TF Aol &L & ey MY -3 |

GfeT RarE w1
8 witrers & Sitw &t M QT o =T AHT F AW g |

FAL HT ATTA
w<- 1 (10 mm)
- 2 (20 mm)
&< -3 (30 mm)
< - 4 (40 mm)

&Y -5 (50 mm)

E&H : Tl #afw® (NSQF @< 5) - srarm 3.8.229 105



el JY geaa? (Electronics & Hardware)
TadTe® Ah® - (Electronic Mechanic) 8=, gimeTaY v Ui

RTD =T ST ®3% UF AA@TS M5 AWT F qqA HT AGA AT ST =€ #r REET R w3
(Measurement of temperature of a lit fire using RTD and record the readings
referring to data chart)

SgAY [ W 9IS & o # oA At # FeA e g

o FAL ¥ ATOH 9% RTD 3 2= 30T A &¥
« faftrr arree w R aR iRty g oA |

v 3.8.230

sFawFard (Requirements)

QT /IR (Tools/Equipments/Instruments) awEl/gest (Materials/Components)

o e ST fe -18e o amEE e fafia gwe

- ATAIFATIATT
o ad & g1y e adiHieT -1 No. « RTDPT- 100 &a% - ATIFAFATIATL
o & w1 300 mm -1 No. . AT F AT HHEaT -1 No.
o RTDI=E @1 A< -18c
o RTD araH|T 22T 3fie et -1 No.
o RTD fafager ar sfie -1 No.
 UTA: A A€ ATTH FAT F
T i feEr T 2l -1 No.
SIERIL (PROCEDURE)

F 1; @fa qdrerer g fSE arrae @97 @ RTD #t w29 |

e : afteTw F I ™ * forg Sy e o= 8 9o # wWifa®w € & 3@ MY A4S, W (W), oie art &t
@ RTD # 92 1 ¥ qLreror #3 & forg HEAT 3T GTf &7 3er - 1 | e a2
wfka #1 e w21 et 1

1 =€ 18 g&r @ & gy aRiE I9ferfa (physical
appearance) & T RTD ¥ 9891 &< |

FAY AT H RTD & gfoer e = ... Ohms

106

(e 3fte & HarfaF)
2 DMM &7 ITaT &, %7 Ifa0e I &7 g4 Y 317 Hiex :

F ATTH Haoh ATSH & Fde HY, Targ AW &7 FHLreror adilhd .5 T
T e 1 R A - T 3T TR
aTf~E & MiHewr S | 2 BET dea AT
HTHETHT T AT HT ITART F¥h THTAAT Tod % I Fl A= AE 3 ATy & TE@
qTH | 4 g it
Mﬁwmaqwﬁﬁwwﬁﬁmﬁaﬁqﬁw . e ( >
& ded fearsy & gfe #X RTD . : .
R & e o o 6 TAOY Fetlaeg I (ST & at)
A - s o & Ry sl @ Tk 7 I T (mm )
HAT T AT AHTHIA &Y FHAT 2 | 8 oHTae =T (mm H)
RTD fafadw <rer sfie &1 ITAT #3 HX Iua= 71 ©e 9 Eicciepil
TET 9F AGY % TN, d9¢ & it @97 &7 gfaay 10 e N —
Fferaes, HOT FT ATSeYe Fi dadt-1 | & w1 |




9 DMM =39 &H Jfa<te & I & ST &< RTD o &
3EY AT & Fridke FY, AL F ATIHT TT Tfa<er AT
N AT AT daa 1 & AT R w2

10 RTD fafadert srer e 3aa & FAY & aTadT F1 T 11 Sfrer & it e |
Teq & AT W AR -1 H R # |

e . RTD A gaar F U Sudiw s & Ay
DMM & gt F3 |

#14 2 : fafte amwm® @ RTD & sneege DC fefaiee & /=T
1 wfsrers & gdreror fU T RTD &t g9gT #2 30¥ 30 &8 ¥ T 2

T & S f& Fig 1 # fR@mar = 2|
B EAE Frefatedier | Rafmt
Fig 1 B LU
f 2 &¥-1 (10 mm)
oo
T m— 3 @Y - 2 (20 mm)
e 4 &Y - 3 (30 mm)
giz ‘!‘ 5 &Y - 4 (40 mm)
|41_ | z 6 &< -5 (50 mm)
: 4 HHET STd Y &@F &7 RTD & @¥ - 1 (10mm height)
2 we ¥ A few w0 w50 mm A $E A A A |
10 mm =€ & 5 et i Ffea 1| 5 ga-2 # facfiateeddier RET i dic & ga-2 & Rae
3 Fig 1 % fam@mar o sgar RTD # fuferateetie & #ae |
F AR TqA -2 F FAL & ATAM W AT F &7 7 ART 6 Aiwaeht 1 F97¢ agm@ daa@-2 (20mm height) @ @ ST,
39 e R #H | AT &7 e FF JY = KA #|
T - RTD & o7 e %7 @29 & 31T Yoe-2 § a1 oo 7 50mm #T FATS dF & WA &L & ey AT eqa-2 |
- Rfsw Ra w1

8 uitrers gy St &t 1 few o |

E&H : gativ #htee (NSQF ®¥ 5) - srerm 3.8.230
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T 3 gaaw (Electronics & Hardware)

e 3.8.231

gowETeE J+® - (Electronic Mechanic) 8=, ZiH=@e iR Ui

ux LVDT % DC awew #t w4 (Measure the DC voltage of a LVDT)

IR | 3 UG F A H a1 fAforfad F #w A g

o HEHIET FT ITANT F¥F LVDT FiZeq HT 0T FY
+ CRO T I99HT F¥& ATICYE AleeA H ATY
o LVDT T SYIRT ®¥# faeqma=r &t | |

sawwa® (Requirements)

QT /IR (Tools/Equipments/Instruments)

qrft/aewt (Materials/Components)

o tad & @y Rfsed aedifier -1 No. STTew aTet aret -1@e
¢ T g SveX CRO (20 MHz) -1 No.
o HEM FAdveT -1 No.
+ CRO % forg BNC #1€ -1 No.
o YA % AT LVDT ga¥ -1 No.
wfwar (PROCEDURE)

FE 1 : AT (Ohm meter) &1 STANT &% LVTD ®iga HT L0107 |

1

2

ATAYIFH ITHIT A T o |

LVDT at o 31 gah far e fRrfa &1 Sui w5 srarfas
A ATl Figer  Te=™ L A4 Fig 1 # fFamr w2

AT & AT w7 Ifaerer 397 &1 =237 F3 |
ST IT T ITANT F¥ah ST T AT Higer & TfA<rer
F AT | Foer 1§ G o e F:|
ST & F & ST HEard |
A 1 qE AR gty

A gfadter ohms &

TrfiE FEe
fediges s 1
fehas e 2

F 2 : CRO %1 IUANT FF ATILYL qiee &7 A9 |

LVDT % Srrfies shiger &l g% fohe [T STA¥e< & Frisre &< |
a+ft FaFe & fog Fig 2 7 39|

AT ; ATTALT RTA P G AAYET FT ITART HF 1
KHz e a9 Wt #1997 Fdk WY qderor e o
e A
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Flg 1 PRIMARY

MOTION

CONSTANT
AC VOLTAGE
O

col con colL2
(SECONDARY) (SECONDARY)

INSULATING
FORM OR
BOOBIN

O

O @

DIFFERENCE VOLTAGE
Vo=V1 - V2

EMN38231H1

LVDT PARTS

LVDT & 9T &gt & 9¥ CRO & =el 1 &l &ree & |
LVDT & fgdias &t CRO & =eT 2 & shiere &< |
g% fasteft At amyfef =g A

LVDT & &= ® FI¥ H TG, qUT ©UT FT (A8 F:3 | w1
AT F e 7|



o WHIT AT HY oM F & Y AT aawid =L AT TR &
frfreror & | erfReaw faeme a¥ a3 =9 &t ~fET w90

Fig 2 OSCILLOSCOPE

FUNCTION GENERATOR

@ GND TTL CH1 CH2 GND
L D ® ?
MOVEABLE —
CORE FORM
PRIMARY

N
el 8))B)
SECONDARY (1 J SECONDARY 2

SERIES

OPPOSITION
CONNECTION

- LVDT WITH CRO CONNECTIONS

EMN38231H2

o FFH HIT ATIH ATY AR F H ad Gow & & e | aRkad=
AT afRor fersar #t a¥ w7 7w 39 | Fig 3 % fiem sgamw
Aferraw fa=mue o¥ a1 w9 & g7 F1 |

Fig 3

VIN

Vo

Vo

A A PRIMARY COIL SIGNAL
FORWARD

/\ /\ DISPLACEMENT
REVERSE
DISPLACEMENT

LVDT DISPLACEMENT WAVE FORM

CORE AT CENTER

EMN38231H3

FF 3 HFha® & I LVDT T ITANT FTah faeqma=r 719 |

1 LVDT®Ea &I LVDT e sieheY a1 d°< fhe & FaAgqe &9 |

2 #%d® T § LVDT o1 g f&rfa & fiwr & #iv |
I AT ST FY A TE9T I (zero.) F|
stferepae aTf At 20 mm § LVTD &t 3t & Sg |

o o b~ W

et

T 7T I TSoTee &Y 3 feeat &t 20 mm € 3se § &g |
frea # 18 5% & 9¥0 & gy AT aa dfen R

7 W A NS AT H 5 mm & 20 mm @ % =200 § LVDT

FIT WTTART HY |
8 Y% 5 mm afadT & forg daer 2 & Afew qw e 2|
9 &fEw &t gamr i gfe # |

10 9f3terss & HTH & A+ HLaTy |

e 2 e T W awest

B Y freama= gyferraT & |
(mm #)
1
2
3
4
5
6

E&H : gatiae &%= (NSQF ®¥ 5) - 3rsmH 3.8.231
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s JiY geaa? (Electronics & Hardware)
TS A%tew - (Electronic Mechanic) 8=, gimeTr diR Ui

i, defRa dR Wt RfRs Fewear dR &1 I F3* Aftwr axget w1 gar «ond (Detect
different objects using capacitive, inductive and photo electric proximity
sensors)

IqaT | T TS F u ° o fmfafad & e av g

- Fufyfea sttt dav affe w1 i #9 $iT s wheor w2
- defaea gttt dav afbe w1 i w2 v Saer whem &9

o GIet Tafarsw feear @7 gide #1 fFafor &9 T gaet oewr w3
o Frpear daT &1 ST w3 At awgett & S gEeEET |

v 3.8.232

sEwFard (Requirements)
QI /STHL/HA (Tools/Equipments/Instruments) arEh/est (Materials/Components)
o ufdreg Iwr fahe -18e + ICCD4026 - 2 Nos.
TR TR 25 watts/240 V -1 No. o 7 @TE R AT ute gefid
o frafua fasrelt smofd FLAT & -2 Nos.
0-30V/2A -1 No. If@TeT CR 25-2k2, 3k9, 4k7 -1E UE
* i@ & & DMM -1 No. ¥f&rex 150 Ohm/vs W/CR25 -2 Nos.
PC 817 aITer #@< -1 No.
ECEEI -1 No.
fAseaw 8¢ PNP &= -1 No.
®IEl SoAfFed QAT -1 No.
AT - 2 Nos.
LM 7805 -1 No.
PSA - 6B $sfaea dax -1 No.
g AT d13Y -2m
AT FIXE AleeT - ATTRIFHATTAT
wfwar (PROCEDURE)
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