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GO 1: @SS SUE=Tr 21'!1??%‘;{ (Basic Workshop Practice)
1.1.01 ITI- 49 RFSF RO I 93 (T 57 (N 8 TFHIS 2B F1 =g

O] AJZN bZ® PN (Visit various sections of the ITl and identify the

location of various installations) 1
1.1.02 oM, ToFol ARYNO! 12 AE51S NAST IO G (ST 40

VRIS SR W3feTq SIS FB (Identify safety signs for danger, warning,

caution & personal safety message) 2
1.1.03 (S NO STTHIYeTP HIEN IR (Use of Personal Protective Equipment

(PPE))
1.1.04 e AN fBfFe = AIBIGH (Practice elementary first aid) 6
1.1.05 (GO HHONR ATSTALTAF FIZT 12 AR LN THOAT 5J2©

ANCSHA (Preventive measures for electrical accidents & steps to be taken in

such accidents) 9
1.1.06 W%%WW(U% of fire extinguishers) 10
1.1.07 BICEEUN) E?“T AN FPA (Identify the different hand tools) 12
1.1.08 BIGH G5 OB STREM(tool) FNIEN G733 BITGH Tobel ANBON FB

(Selection of proper tools for operation and precautions in operation) 13
1.1.09 CEE QCF@ QY IR HFANCEHFY ATHON (Care & maintenance of trade tools) 14
1.1.10 fFfbS T BIG FAR TN [RATNSIF q73 TOF ST FG FP (Practice

safety precautions while working in fitting jobs) 15
1.1.11 FIEfeTe I TTFIMNL FAR SAT ST ANFG (Workshop practice on

filing and hacksawing) 16
1.1.12 SR MG (VO FIy, 5563 3¢ fGfeAs BB FF (Practice simple

sheet metal works, fitting and drilling) 18

Goa 2: @S afst 933 (3 l;';§|\'>35 (9« (Basics of AC and Electrical

Cables & Single range meters )

1.2.13 AT ST “AF FAK G (G0 A AT ST SH6

(G, MGEE ¢33 1 F NS FH (Identify the phase, neutral and earth

on power socket use testers to monitor AC power) 19
12.14 G0 NI IS TofF FE G738 (V2N I FEIAO! V5] FACS A6

IR FPA (Construct a test lamp and use it to check mains healthiness) 21
12.15 (TG 3% SATETGH N (OIF6G AN FF 438 AT

TN PPN (Measure the voltage between phase and ground and rectify

earthing) 22
1.2.16 RSN AT (VETT (7T e SIS FEA G738 N I

(Identify and test different AC mains cables) 24
1.2.17 BRI 2© S, K SRHNT G FIOE I I

(3o ©OId 91 (FIT @9 e | (Prepare terminations,

skin the electrical wires / cables using wire stripper and cutter) 26
1.2.18 SWG 43¢ ANGEATRG NIRTEITNGIF IR B O (516 AT FP

(Measure the gauge of the wire using SWG and outside micrometer) 30
1.2.19 (GfRe (YA g3 OIII PG I2N FNOT G (Refer table and find

Y current carrying capacity of wires) 3 )
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1.2.20 Crimp the lugs 8319 (*1¥ LT (Crimp the lugs to wire end) 35

1221 WFBRBRRAIIRA FH 4T (AC) G2 fBRT (DO) (=B & AN T

(Measure AC and DC voltages using multimeter) 38
1.2.22 TINIE 43¢ (Fe WP / 5= FR1 UGN 434 A1 I (Identify the

type of meters by dial and scale marking / symbols) 40
1.2.23 IfON G5 AR F AN I (Demonstrate various analog

measuring instruments) 42
1.2.24 GBI SRINE 32 SIS ATy AFHN G (Find the minimum

and maximum measurable range of the meter) 44
1.2.25 IR B WFP 5y 76 FGIET ifbe (Carryout mechanical zero setting

of a meter) 45
1.2.26 ©rF, fIBR (1] 33 FFGE RN MRIAIMRFOT A I | (Check the

continuity of wires, meter probes and fuse etc) 47
1227 FI BIF IR FLA (SN0 =R FIE6 AT BB (Measure

voltage and current using clamp meter) 49

WGOA3: (767 933 TGN (Cells & Batteries)
1.3.28 IO +ve A2 -ve BIFNNIA TG FH (Identify the +ve and -ve

terminals of the battery) 52
1.3.29 2MG O (I DO (SIFOY A% AH ToNO! STAGF FPw

(Identify the rated output voltage and Ah capacity of given battery) 54
1330 GNT5Y/fSFGEE MEBNOH IR L MG CTe1/ABIEH (SIS

AT FP (Measure the voltages of the given cells/battery using analog

/digital multimeter) 55
1331 (G AFSTAILCHFK MLICN NGNS ISy 43¢ GBS FEA (Charge and

discharge the battery through load resistor) 57
1.3.32 CNY (_IY IS AL (Maintain the secondary cells) 60
1333 RIRGINOIE IR B AR [ 7S NI ATN FFN

(Measure the specific gravity of electrolyte using hydrometer) 63
1334 G0 ICIR AT I 33 A0 IR G TS (B 1 BN

FAF ATAMGH (R [FAT ©F A61R FBA (Test a battery and verify whether

the battery is ready for use or needs recharging) 64

NGO 4: afst (Ac) 93¢ fGfST (DC) AN TF (AC & DC Measuring

Instruments)

1.4.35 IO T AT FI0® WFHNOIRF TFIRF FPN (ACV, DC V, AC |, DC

I, R) (Use the multimeter to measure various functions (AC 'V, DC V, AC |, DC

l, R) 66
14.36 4 g3z FSRT HAIRIS AHfRITa" Ty [fo 4371 O ST P~

(Identify the different types of meter for measuring AC & DC parameters) 69
14.37 CRO/DSO F*5 “TA(e Ao MTgYT * e S 72 AT Muge=

FIGT ALY T (Identify the different controls on the CRO/DSO front

panel and observe the function of each control) 71
1.4.38 CRO/DSO SN 3(F© AIRAIMNGIF IR B VDC, VAC, STNTIIA AT

PPN (Measure VDC, VAC, time period using CRO/DSO sine wave Parameters) 73

- J
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1.4.39

I (GEIFGT 6 A [FOF NTFYT S T+ 432 AST
ﬁﬂ@f‘ﬁ' PG N TFT N (Identify the different controls on the
function generator front panel and observe the function of each controls)

76

1.5.40

1.5.41

1.5.42

1.5.43

NGO 5: fEfGBA CBITaG WIATATTHIN (Digital Storage
Oscilloscope)

GBI CSBITAG WA SN AN [{fon g =

FLA (Identify the different controls on the front panel of a Digital Storage

Oscilloscope)

DSO IR FLI SR RR GNP PN 8T, FrIFaf™ 43z

STNHIA AN FEA (Measure the Amplitude, frequency and time period

of typical electronic signal using DSO)

GG FEFBTR SIS B DSO (AP JHI6 HHCOF JBI6 Y4 fA 43¢

TP (P Bfefd S BIe (Take a print of a signal from DSO by

connecting a printer and tally with applied signal)

IC 8038 FIRRIA FA TILFH (GAIAGA (IR A3 AT FFA (Construct

and test function generator using IC 8038)

78

81

85

87

1.6.44

1.6.45

1.6.46

1.6.47
1.6.48

1.6.49

NGO 6: TIfa/fGToo1=: 933 fIFST 2 (Soldering/
Desoldering and various switches)

RISF AFASENS TAMI, (R6 FTFINR A2 FANSATS SIS

@ﬂmw (Practice soldering on different electronic components, small

transformer and lugs)

PCB-(® SN2 (I3 (ST=011RS WW (Practice soldering IC bases on

PCBs)

AT G2 B2F TR FA GBI ATFGH FH (Practice desoldering

using pump and wick)

O8I PCB BITCRY fATorfds a]s (550 (Join the broken PCB track and test)

R(APG~P P& (industry) IS SPST, SPDT, DPST DPDT, BIFeld, “*1

(JTOTN, Go¥eT, FHRITAT SIRESE SIS FP 73 ARG FPA (Identify and

use SPST, SPDT, DPST DPDT, tumbler. push button, toggle , piano switches

used in electronic industries)

MG 26 IHTFIAL G (SN LFTR 526 TIRL FR JF06 ACAA

QG TSR T (Make a panel board using different types of switches for a

given application)

88

90

92
94

96

98

1.7.50

1.7.51

1.7.52

TGCA7: WP g2 ANTE FTNTIAB (Active and Passive

Components)

RSN 4T WIFS AP ZNT FCHANAG 62© FEA (Identify the

different types of active electronics components)

A0S (G AT ANSTANCIHT W AT Few ¢ NN ey
AT FCR ﬂ% 612 FPN (Measure the resistor value by colour code and
verify the same by measuring with multimeter)

(RGOSR OIHA (531 BT 6% e 33 RefGrene Fowsfe HI
FLA (Identify resistors by their appearance and check physical defects)

99

100

103
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1.7.53

1.7.54

1.7.55

1.7.56

1.7.57

1.7.58

1.7.59

1.7.60

1.7.61

1.7.62

1.7.63

1.7.64

1.7.65

1.7.66

BTN SIRG] BT S (FGPOITHI TSI (A0 TG FHA (Identify the
power rating of carbon resistors by their size)

IR RGOSR W 38 (SIE6G (I (source) BT SROVI g AN
FE SARAfTO (IPFOF TIFCE AN BT NINCHNT g eT FB
(Practice on measurement of parameters in combinational electrical circuit by
applying Ohm's Law for different resistor values and voltage sources)
Kirchhoff 3 5] 612 FAH O (IO SHPLE FIIB I3 (SIE60
ATV (Measurement of current and voltage in electrical circuits to verify
Kirchhoff's Law)

SR SR (Sreve oI 512 Sifde™ifder) 93 ST

CTNISAT) SFTET W2 AM612 FF (Verify laws of series and parallel
circuits with voltage source in different combinations)
WSROI FH (@GO, (SI=oW, SIfRTGE M FI6 A%
ANTST ALY S (VBT AT TP (Measure the resistance, voltage,
current through series and parallel connected network using multimeter)
LCR TR 19=1E S RO 21§ (Inductor) SIS S 3 NN AT
PP (Identify different Inductors and measure the values using LCR meter)
RSN FHAICL SIS FP 91 LCR FNOR 1921 FH [fox
FNANACII FHATTHOITS AT TP (identify the different capacitors
and measure capacitance of various capacitors using LCR meters)

SIFG (FFR IS TN JTF] G125 SN SN A3 AW FP

(Identify and test the circuit breaker and other protecting devices)

G5 Rt 97 RGN WY (ST8 (T I3 6% FA (Dismantle and
identify the different parts of a relay)

G5 STHCE AF0 BIRNA R AYSF F27 A3 GG PIGH Gy VAl
PP (Connect a timer relay in a circuit and test for its working)

GHIH FICE IHC IO AIF I A2 IO FIUGH G Nl
PP (Connect a contactor in a circuit and test for its working)

RC-BI2Y &3 STIG COfF I3 AT FP (Construct and test RC-time
constant circuit)

(6 RC FOHINPRIGT AFE (OfF FE~ 472 [TQOIFIF oI5 I
O] qATBT FPN (Construct a RC differentiator circuit and convert
triangular wave into square wave)

Ao G2 STNISAT S SHFE (N3 G5 NI I (Construct

and test series and parallel resonance circuit)

788

105

107

109

111

113

115

117

119

121

123

124

125

126

128

1.8.67

1.8.68

1.8.69

NGO 8: TS SAIAT2 TMFT & W25 (FBTAGA (Power Supply
Circuits & IC Regulators)

ISR 40N TG, TIAG WGV =% B CHARFIFAN ST I

(Identify different types of diodes, diode modules and their specifications)

WFFBIIGR IR FH WS GILANG AIAH I 43¢ [Foe AfSrmes

AT AP AT T (Test the given diode using multimeter and

determine forward to reverse resistance ratio)

G5 STIHTE TICAMTGH WL (SIS ¢ FIAD AT B I3

G TS (IR 612 FF~ (Measure the voltage and current

through a diode in a circuit and verify its forward characteristics)

8&9

130

131

133
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1.8.70

1.8.71

1.8.72

1.8.73

1.8.74
1.8.75

1.8.76

1.8.77

1.8.78

1.8.79

1.8.80

IO 40T FIATPANR SIS S A2 AN I (Identify different
types of transformers and test)

GRS AP G WIS TS TS FPw A%
(ARG T T (Identify the primary and secondary windings of
transformer and test the polarity)

IF6 TF-8TT0, T 8T A3 [TG (THCHR SHFG (OfF 33 NI

PP (Construct and test a Half-wave, Full wave and Bridge rectifier circuit)

RSN (TG 412 FRE=Br FNATBRR Gy 94T (oI=0e, ¥
ERTFIa™ 932 ([AHFOFRAR [F21eT FIEI ATV FFN (Measure ripple
voltage, ripple frequency and ripple factor of rectifiers for different load and
filter capacitors)

(G OIS AN FP <% AT FE (Identify and test zener diode)
(TR TG fSfeF (S0 (RGTAGT SIG (Of J8 A I

(Construct and test zener diode based voltage regulator circuit)

3 E]w 365\‘) ARSI *TO1*Y ﬁﬂ?ﬁi“f NANT PP (Calculate the percentage
regulation of regulated power supply)

3 BIfS(ATE (AQTAGH SR TR B B0 +12V PG (O=6&
(ARG (OfF A3 ANAHI FPN (Construct and test a +12V fixed voltage
regulator using 3 terminal regulator IC)

RSN 40 ZR + ve 3% - ve ANFS W2 1 Rfoq 190 &G

AN PP (Identify the different types of fixed +ve and -ve regulator

ICs and the different current ratings)

R (@G 372 E70 (SIF6IGR ARTON I RO IC 723

(OTE/ 2S5 BI3™ G2 IC 78540 (ARG WOGHG (S0 A{TTHY
PP (Observe the output voltage of different IC 723 metal / plastic type and
IC 78540 regulators by varying the input voltage with fixed load)

IC LM317T 1321 LI AHI6 1.2V (AF 30V (SIS Wro6=y6 fVaize
TG AR (OfF I3 N I (Construct and test a 1.2V to 30V
variable output regulated power supply using IC LM317T)

134

135

136

140
141

142

143

144

146

147

149

1.9.81

1.9.82

1.9.83

1.9.84

NGO 9: JRIGred ANATNE, WiSTeda, STHw *1f3: JfF6

(Transistor Amplifier, Oscillators, Wave shaping circuits)

RfoN G 612+, [I-2-51 9=, 18314, 512f6s =ierey, 26 Frx

RO CFLE [RION GIANGrod JAwTe $P| (Identify different transistors
with respect to different package type, B-E-C pins, power, switching transistor,
heatsink etc)

SR-FBR IIRA BLA ANS JIATGPOIRT I VBT FEA (Test the
condition of a given transistor using Ohm-meter)

GG R fATFT F0© GF6 FAforns foefes 52f6s SFG tofd FF~
32 A T (RO I (OIF600HR [ G1e [RIGR p-a7 FAfered
JIIRIT BPA) (Construct and test a transistor based switching circuit to
control a relay (use relays of different coil voltages and transistors of different
)

RPSIG IR, 2RO BT @] (-0 [GOIRGI A JIGreod
IR (SfF G NI FF (Construct and test fixed bias, emitter
bias, and voltage divider bias transistor amplifier)

151

154

157

159
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1.9.85 2B A2 FIAOR SR G38 QG2 IF6 CE JNABIH (OfF ¢

S[II5HI P (Construct and test a CE amplifier with and without emitter

bypass capacitors) 163
1.9.86 G0 SR T2 AR/ 2 NOH FARIR INHFE (OfF g3 AIHT

PP (Construct and test a Common Collector/Emitter Follower amplifier) 167
1.9.87 G0 7R AT A -FITC INAFIAR TOfF FEA I8 NI S

(Construct and test a two stage RC-coupled Amplifier) 170
1.9.88 FAMNEI AOTAGA, BT WAGT PO A7 FP A3 RS

R SATAGIT NGOG [FFCHICA™ QeT~ FP (Demonstrate Colpitt's

oscillator, Hartley oscillator circuits and compare theoutput frequency of the

oscillator by CRO) 172
1.9.89 (FO- G W6 SFC V1T g3 T FT (Construct and test RC

phase-shift oscillator circuits) 174
1.9.90 B0 {6 W6 SHFE (OfF I3 NAHI FEw (Construct and test a

crystal oscillator circuit) 176
1.9.91 STRPG FAIGrGA TR A HfoMN JFTEO, ] RTGIA

NfFowIR(I6d R WW (Demonstrate Astable, Monostable and

Bistable multivibrator using circuitstransistors) 178
1.9.92 15 =T fRsfier g3 2IH1 FB (Construct and test shunt clipper) 181
1.9.93 IR (IRE B DRG] G AT TP (o7 18 AIF I

(Construct and test series and dual clipper circuit using diodes) 183
1.9.94 OIS IR P PIFAT(Clamper) AT F0 (OfF 32 A FHEN

(Construct and test clamper circuit using diodes) 185
1.9.95 GHG [ N R (G TITS (97 G338 A<1HT FFA (Construct

and test zener diode as a peak clipper) 187

GO 10 : WQWW@W (Power Electronic components)
11096 | RFSH METR REAFEAF GATIN, OIH AR A2 BT S

PP (Identify different power electronic components, their specification and

terminals) 189
1.10.97 &35% FET N9 (ofF 492 AFl S (Construct and test a FET

Amplifier) 192
11098 | WT fRonfRs IR FR SCR 7 IO STIG o7 J33 AIH F#7

(Construct and test a circuit of SCR using UJT triggering) 194
1.10.99 TRIAC JI]XIF B é]ﬂff% SR oM THG (ofF dee (Construct a

simple dimmer circuit using TRIAC) 196
110100 | UIT oo fF e SIfSeTtd (oft F 33 7 FERIRIaf™ Ao

PP (Construct UJT based free running oscillator and change its frequency) 198
1.10.101 NN TSI MOSFET 49 3T BT fofz® F A WE6NoH IR

FR NI I (Identify various power MOSFETs by its number and test by

using multimeter) 200
110102 | G5 (T (=G ATT MOSFET (G35 STIHG TSfF F (Construct MOSFET

test circuit with a small load) 201
1.10.103 | IGBT-Rf&(H OItng 314 A fbf2® S 93¢ WFBRTR I

I T (Identify IGBTs by their numbers and test by using multimeter) 202 )

-
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1.10.104

;ﬂﬁ CQTB‘ (TG AT IGBT (G55 A fF6 tofd T (Construct IGBT test circuit

with a small load)

203

1.11.105

1.11.106

1.11.107

1.11.108

NGB 11 : SN § RTeTS {INFH (Opto-Electronics)

B STRATR 51X LED AI<I5FT FPA ]2 NFOMNGIA IR FA (SIE60
YN 38 FIEB ATV FPA (Test LEDs with DC supply and measure
voltage drop and current using multimeter)

FLOI (OIFOIRF (TeT AT AR Gy JBI6 SBG (ofd PP (Construct a

circuit to test photo voltaic cell)

0T TG HIRR IR A (GG ATIS FACO B0 B6 (ol F
PPN (Construct a circuit to lamp load using photo diode)

FOT FAGPET IR B T (G AFIGN FACO JH(0 HNIPG Cof T

PP (Construct a circuit to switch a lamp load using photo transistor)

204

205

207

208

1.12.109

1.12.110

1.12.111

1.12.112

1.12.113

1.12.114

1.12.115

1.12.116

1.12.117

1.12.118

1.12.119

1.12.120

NGO 12 : @AFSF (516, FHTRIE SH6, 559 T (Basic Gates,

Combinational circuits, Flip Flops)

320 8 JARNG Wfel STIYF P TS G (516 MRS Sover (B
[O1R (Verify the truth tables of all logic gate ICs by connecting switches and
LEDs)

NAND 438 NOR (916 ST e3fe J192IF SR SIS (96 STorel (GReT
(o3 g3¢ TO1 (Construct and verify the truth table of all the gates using
NAND and NOR gates)

A& SRS SR (TTL 9= CMOS) A5l A0S [GIGGIeT S
AP (Digital IC tester) IFIRIL PPN | (Use digital IC tester to test

various digital ICs (TTL and CMOS))

ICs TVIZF FE T WO AFG (7 FH 472 5 (B 612

PPN (Construct Half Adder circuit using ICs and verify the truth table)

ICs IR FLA HIC 2P DG AMHE M Pl SR (0 B A% 50
(Bf<eT ABTR FF (Construct Full adder with two Half adder circuit using ICs
and verify the truth table)

TG SR R A1 I (07 FF I FATHe AM612 FHA (Construct
the adder cum subtract or circuit and verify the result)

G0 2 (ATF 4 TSI (SfF FFN 433 AW FP (Construct and test a
2 to 4 Decoder)

B0 4 (ATF 2 GNIFICIF (OfF PP I HAH FEA (Construct and test a
4 to 2 Encoder)

B0 4 (ATF 1 NFBLLAIT (O BB AL A FF (Construct and test
a 4 to 1 Multiplexer)

AF6 1 (AT 4 DE NFOIATR (OfF TN A2 NAH IV (Construct and
test a 1 to 4 Demultiplexer)

RSN -7 SRH-(® Yoo «F< 711 {6i2® FPA (Identify different
Flip-Flop ICs by the number printed on them)

7475 TIF I 5IF G M6 (07 TP A2 AT FPA (Construct and
test four bit latch using 7475)

209

213

218

220

221

223

226

228

230

232

234

235
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1.12.121

1.12.122

T MA 932 F AT QOIR IC 7400 FIRIE DA R-S TFFA-FH (O 4%
NI FFEN (Construct and test R-S Flip-flop using IC 7400 with clock and

without clock pulse)

5125 3¢ Je121G ST B {3521 9 W27 (RS, D, T,JK, MSIK) I SToTeT
(G ABT1R FB (Verify the truth tables of Flip-Flop ICs (RS, D, T, JK, MSJK)
by connecting switches and LEDs)

237

239

1.13.123

1.13.124

1.13.125

1.13.126

NGO 13 %mzrﬁﬁ?s fFS ﬁr{mﬁz (Electronic Circuit Simulator)
ST IR B LY GO 78 BRGNP PO ABFS FPe

(Prepare simple digital and electronic circuits using the software)

B (OGO 2 JNTET9T SI6 TYPFRT g2 NI (Simulate and test

the prepared digital and analog circuits)

B PO JP0 ((THNOE GIIATT FNSH FEA (Convert the

prepared circuit into a layout diagram)

P TSR IR B TG, ASAR AADGHAP JI3 MEE
BAFF P ANIPO ABS FPNI(Prepare simple, power electronic and
domestic electronic circuit using simulation software)

243

250

252

254

1.14.127

1.14.128

1.14.129

1.14.130

1.14.131

1.14.132

1.14.133

1.14.134

1.14.135

1.14.136

NGO 14 : SH-BOT™H 72 BIRNF 555 SIATI*IN (Op-Amp & Timer|
555 Applications)

ISR G5 ST AT FACS JNETN W2 NIFF A SN
(Use analog IC tester to test various analog ICs)

RSN SoN-W=f STFG 2eIbe, NN-2Vebe, SN TN NHR (o
32 A FPA (Construct and test various Op-Amp circuits inverting,
non-inverting, Summing Amplifiers)

fOPIRIGH 473 36T (ofF I 33 NI P (Construct

and test Differentiator and integrator)

L3iv G @iie fGTh%d CofF 433 A I (Construct and test a zero
crossing detector)

STRCNCOHIA NI (OfF g8 MVKI5HT FPA (Construct and test
instrumentation amplifier)

JBT6 AENF STIET A2 R-2R TG B2 fFSIGGE- (ATH- WIS
ANSIDIA (OfF P A ANAHI PN (Construct and test a Binary
weighted and R-2R Ladder type Digital- to- Analog converters)

IC 555 JIITM (I (BN MFEOIRI6 IO COfF 72 AT I
(Construct and test Astable multivibrator circuit using IC 555)

IC 555 JIIZIF B NAICHIA NFEOIRI6F AP oI L AT
FENAIH FFA (Construct and test Monostable multivibrator circuit using
IC 555)

IC 555 JIIRIF BLI VCO (V (A(F F FNSIFIAN) COfF I ¢ AISHI
PP(CConstruct and test VCO (V to F converter) using IC 555)

N &% NGIAGA RN 555 GIRNF (OfF 43¢ AT F+(Construct and

test 555 timers as pulse width modulator)

258

261

265

267

268

269

271

273

275
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{ LEARNING / ASSESSABLE OUTCOME j
On completion of this book you shall be able to
S.No. Learning Outcome Ref.Ex.No

1 Perform basic workshop operations using suitable tools for fitting, 1.1.01-1.1.12
riveting, drilling etc. observing suitable care & safety following safety
precautions. (NOS: ELE/N1002)

2 Select and perform electrical/ electronic measurement of single range 1.2.13-1.1.27
meters and calibrate the instrument. (NOS: N/A)

3 Test &service differentbatteries used in electronic applications and 1.3.28-1.3.34
record the data to estimate repair cost. (NOS: ELE/N7001)

4 Measure AC/DC using proper measuring instruments and compare the | 1-4.35-1.4.39
data using standard parameter. (NOS:)

5 Measure the various parameters by DSO and execute the result with 1.5.40-1.5.43
standard one. (NOS: N/A)

6 Plan and execute soldering & de-soldering of various electrical 1.6.44-1.5.49
components like Switches, PCB & Transformers for electronic circuits.
(NOS:ELE/N7812)

7 Testvarious electronic components using proper measuring instruments| 1.7.50-1.7.65
and compare the data using standard parameter. (NOS:ELE/N5804)

8 Assemble simple electronic power supply circuit and test for functioning.| 1.8.66-1.8.79
(NOS:ELE/N5804)

9 Construct, testand verify the input/ output characteristics of various 1.9.80-1.9.94
analog circuits. (NOS: N/A)

10 | Planand construct different power electronic circuits and analyse the 1.10.95-1.10.103
circuitfunctioning. (NOS: N/A)

11 Select the appropriate opto electronics components and verify the 1.11.104-1.11.109
characteristics in different circuit. (NOS: N/A)

12 Assemble, test and troubleshoot various digital circuits. 1.12.110-1.12123
(NOS:ELE/N1201)

13 Simulate and analyze the analog and digital circuits using Electronic 1.13.124-1.12.127
simulator software. (NOS:ELE/N6102)

14 Construct and test different circuits using ICs 74 1operational amplifiers | 1.14.128-1.14.136
& ICs 555 linear integrated circuits and execute the result. (NOS: N/A)

N )
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SYLLABUS

Duration

Reference
Learning
Outcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

Professional
Skill 65 Hrs;

Professional
Knowledge
10 Hrs

Perform basic work-
shop operations using
suitable tools for fitting,
riveting, drilling etc. ob-
serving suitable care &
safety following safety
precautions.

NOS: ELE/N1002

Trade and Orientation

1.

Visit to various sections of the in-
stitute and identify location of vari-
ous installations. (05 Hrs.)

Identify safety signs for danger,
warning, caution & personal safety
message. (03 Hrs.)

Use of personal protective equip-
ment (PPE). (05 Hrs.)

Practice elementary first aid. (05
Hrs.)

5. Preventive measures for electrical

accidents & steps to be taken in
such accidents. (02 Hrs.)

6. Use of Fire extinguishers. (05 Hrs.)

Familiarization with the working of
Industrial Training Institute system.
Importance of safety and
precautions to be taken in the
industry/shop floor.

Introduction to PPEs.

Introduction to First Aid.
Response to emergencies e.g.
power failure, fire, and system
failure. Importance of housekeeping
& good shop floor practices.
Occupational Safety & Health:
Health, Safety and Environment

guidelines, legislations &
regulations as applicable.
(05 Hrs.)

Hand tools and their uses

7.

Identify the different hand tools.
(05 Hrs.)

8. Selection of proper tools for

operation and precautions in
operation. (05 Hrs.)

9. Care & maintenance of trade tools.

(05 Hrs.)

10.Practice safety precautions while

working in fitting jobs. 1. (10 Hrs.)

11.Workshop practice on filing and

hacks awing. (05 Hrs.)

12.Practice simple fitting and drilling.

(10 Hrs.)

Identification, specifications, uses
and maintenance of commonly
used hand tools. State the correct
shape of files for filing different
profiles.

Riveting of tags and lugs, cutting
and bending of sheet metals,
chassis and cabinets. (05 Hrs.)

Professional
Skill 45 Hrs;

Professional
Knowledge 15
Hrs

Select and perform
electrical/ electronic
measurement of single
range meters and
calibratethe instrument.

NOS: N/A

Basics of AC and Electrical Cables

13.ldentify the Phase, Neutral and

Earth on power socket, use a
testers to monitor AC power. (02
Hrs.)

14.Construct a test lamp and use it to

check mains healthiness. (02
Hrs.)

15.Measure the voltage between

phase and ground and rectify
earthing. (O3 Hrs.)

16.Identify and test different AC mains

cables. (03 Hrs.)

Basic terms such as electric
charges, Potential difference,
Voltage, Current, Resistance.
Basics of AC & DC.

Various terms such as +ve cycle,
-ve cycle, Frequency, Time period,
RMS, Peak, Instantaneous value.
Single phase and Three phase
supply.

Terms like Line and Phase voltage/
currents.

Insulators, conductors and
semiconductor properties.
Different type of electrical cables
and their Specifications. )
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17.Prepare terminations, skin the

electrical wires /cables using wire
stripper and cutter. (03 Hrs.)

18.Measure the gauge of the wire

using SWG and
micrometer. (03 Hrs.)

outside

19.Refer table and find current carrying

capacity of wires. (01 Hr.)

20.Crimp the lugs to wire end. (03 Hrs.)

21.Measure AC and DC voltages using

multi meter. (03 Hrs.)

Types of wires & cables, standard\
wire gauge (SWG).

Classification of cables according
to gauge (core size), number of
conductors, material, insulation
strength, flexibility etc. (08 Hrs.)

22.

23.

24

25.

26.

Identify the type of meters by dial
and scale marking/ symbols. (03
Hrs.)

Demonstrate various analog
measuring Instruments. (03 Hrs.)
Find the minimum and maximum
measurable range of the meter.
(02 Hrs.)

Carryout mechanical zero setting
of a meter. (04 Hrs.)

Check the continuity of wires,
meter probes and fuse etc. (05
Hrs.)

27. Measure voltage and current using

clamp meter. (05 Hrs.)

Single range meters
Introduction to electrical and
electronic measuring instruments.
Basic principle and parts of simple
meters.

Specifications, symbols used in dial

and their meaning.
(07 Hrs.)

Professional Test &service different | Cells & Batteries Cells & Batteries
Skill 25 Hrs; batteries used in | 28. Identify the +ve and -ve terminals | Construction, types of primary and
electronic applications of the battery. (02 Hrs.) secondary cells/battery. Materials
Professional | and record the datato | 29. Identify the rated output voltage | used, Specification of cells and
Knowledge 06 | estimate repair cost. and Ah capacity of given battery. | batteries.
Hrs (01 Hrs.) Charging process, efficiency, life of
NOS: ELE/N7001 30. Measure the voltages of the given | cell/battery.
) cells/battery using analog/ digital | Selection of cells / Batteries etc.
Measure AC/DC using multimeter. (03 Hrs.) Use of Hydrometer.
proper measuring | 31, Charge and discharge the battery | Types of electrolytes used in cells
instruments  and through load resistor. (05 Hrs.) | and batteries.
compare the data | 32 Maintain the secondary Battery. | Series/ parallel connection of
using standard (05 Hrs.) batteries and purpose of such
parameter. 33. Measure the specific gravity of the | connections.
electrolyte using hydrometer. (03 | (06 Hrs.)
Hrs.)
34. Test a battery and verify whether
the battery is ready for use or
needs recharging. (06 Hrs.)
Professional Measure AC/DC using | AC & DC measurements Introduction to electrical measuring
Skill 60 Hrs; proper measuring | 35.Use the multi meter to measure | instruments.
instruments and the various functions (AC V, DC | Importance and classification of
Professional | compare the data V,DCI,AC 1, R). (10 Hrs.) meters.
Knowledge 20 | ysing standard | 36.ldentify the different types of meter | MC and MI meters.
Hrs parameter. for measuring AC & 1. DC | Characteristics of meters and
parameters. (10 Hrs.) errors in meters. Multi meter, use
37.Identify the different controls onthe | of meters in different circuits.
CRO/DSO front panel and | Care and maintenance of meters.
observe the function of each | Use of CRO/DSO, Function
L control. (14 Hrs.) generator, LCR meter (20 Hrs.)
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38. Measure DC voltage, AC voltage,
time periodusing CRO/DSO sine
wave parameters. (12 Hrs.)

39. Identify the different controls on
the function generator front panel
and observe the function of each
control. (14 Hrs.)

Professional
Skill 25 Hrs;

Professional
Knowledge 09
Hrs

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

NOS: N/A

Digital Storage Oscilloscope

40.1dentify the different front panel
control of a DSO. (05 Hrs.)

41.Measure the Amplitude,
Frequency and time period of
typical electronic signals using
DSO. (06 Hrs.)

42 .Take a print of a signal from DSO
by connecting it to a printer and
tally with applied signal. (07
Hrs.)

43. Construct and test function
generator using IC 8038. (07
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.
(09 Hrs.)

Professional
Skill 25 Hrs;

Professional

Plan and execute
soldering & de-
soldering of various
electrical
components like

Soldering/ De-soldering and

Various Switches

44. Practice soldering on different
electronic components, small
transformer and lugs. (04 Hrs.)

Different types of soldering guns,
related to Temperature and
wattages, types of tips.

Solder materials and their grading.
Use of flux and other materials.

Knowledge Switches. PCB & 45. Practice soldering on IC bases | Selection of soldering gun for
' and PCBs. (04 Hrs.) specific requirement.
05 Hrs Transformers for 46. Practice de-soldering usi i i
electronic circuits. . . g using pump Sol_dermg anq De-§gld<_ar|ng
and wick. (04 Hrs.) stations and their specifications.
NOS:ELE/N7812 47. Join the broken PCB track and | Different switches, their
test. (04 Hrs.) specification and usage.
48. |dentify and use SPST, SPDT, | (05Hrs.)
DPST, DPDT, tumbler, push
button, toggle, piano switches
used in electronic industries. (04
Hrs.)
49. Make a panel board using different
types of switches for a given
application. (05 Hrs.)
Professional Test various electronic | Active and Passive Components | Ohm’s law and Kirchhoff’s Law.
Skill 85 Hrs; components using | 50. Identify the different types of active | Resistors; types of resistors, their
proper measuring electronic components. (05 Hrs.) | construction & specific use, color-
Professional | instruments and | 51. Measure the resistor value by | coding, power rating.
Knowledge 25 | compare the data using colour code and verify the same | Equivalent Resistance of series
Hrs standard parameter. by measuring with multimeter. (05 | parallel circuits.
Hrs.) Distribution of V & | in series
52.1dentify resistors by their| parallel circuits.
appearance and check physical | Principles of induction, inductive
NOS:ELE/N5804 defects. (05 Hrs.) reactance.
53. Identify the power rating of carbon | Types of inductors, construction,
resistors by their size. (05 Hrs.) | specifications, applications
54. Practice on measurement of| andenergy storage concept.
parameters in combinational | Self and Mutual induction.
electrical circuit by applying| Behaviour of inductor at low and
Ohm’s Law for different resistor | high frequencies.
values and voltage sources. (05| Series and parallel combination, Q
S Hrs.) factor. D
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55. Measurement of current and
voltage in electrical circuits to
verify Kirchhoff's Law. (05 Hrs.)

56. Verify laws of series and parallel
circuits with voltage source in
different combinations. (05 Hrs.)

57. Measure the resistance, Voltage,
Current through series and
parallel connected networks using
multi meter. (05 Hrs.)

58. Identify different inductors and
measure the values using LCR
meter. (05 Hrs.)

59. Identify the different capacitors
and measure capacitance of
various capacitors using LCR
meter. (05 Hrs.)

60. Identify and test the circuit breaker
and other protecting devices. (05
Hrs.)

61.Dismantle and identify the different
parts of a relay. (05 Hrs.)

62.Connect a timer relay in a circuit
and test for its working. (05 Hrs.)

63.Connect a contactor in a circuit
and test for its working. (05 Hrs.)

64.Construct and test RC time
constant circuit. (05 Hrs.)

65.Construct a RC differentiator
circuit and convert triangular wave
into square wave. (05 Hrs.)

66. Construct and test series and
parallel resonance circuit. (05
Hrs.)

Capacitance and Capacitive\
Reactance, Impedance.

Types of capacitors, construction,
specifications and applications.
Dielectric constant.

Significance of Series parallel
connection of capacitors.
Capacitor behaviour with AC and
DC. Concept of Time constant of a
RC circuit.

Concept of Resonance and its
application in series and parallel
circuit.

Properties of magnets and their
materials, preparation of artificial
magnets, significance of
electromagnetism, types of cores.
Relays, types, construction and
specifications etc

(25 Hrs.)

Professional Assemble simple Power Supply Circuits Semiconductor materials,
Skill 60 Hrs; | ectronic power supply | 67.ldentify different types of diodes, | components, number coding for
circuit and test for diode modules and their | different electronic components
Professional functioning. specifications. (04 Hrs.) such as Diodes Semiconductor
Knowledge NOS:ELE/N5804 68.Test the given diode using multi | materials, components, number
meter and determine forward to | coding for different electronic
reverse resistance ratio. (04 Hrs.) | components such as Diodes and
69.Measure the voltage and current | Zeners etc.PN Junction, Forward
through a diode in a circuit and | and Reverse biasing of
verify its forward characteristic. | diodes.Interpretation of diode
(05 Hrs.) specifications.Forward current and
70.1dentify different types of | Reverse voltage.Packing styles of
transformers and test. (04 Hrs.) | diodes. Different diodes, Rectifier
71.1dentify the primary and secondary | configurations, their efficiencies,
transformer windings and testthe | Filter components and their role in
polarity. (04 Hrs.) reducing ripple. Working principles
72.Construct and test a half wave, full | of Zener diode, varactor diode, their
wave and Bridge rectifier circuit. | specifications and applications.
(05 Hrs.) Working principle of a Transformer,
73.Measure ripple voltage, ripple | construction, Specifications and
frequency and ripple factor of | types of cores used. Step-up, Step
rectifiers for differentload and filter | down and isolation transformers
capacitors. (04 Hrs.) with applications. Losses in

74 .1dentify and test Zener diode. (04 | Transformers.

Hrs.)

/
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@ 75. Construct and test Zener based | Phase angle, phase relations, active\
voltage regulator circuit. (04 Hrs.) | and reactive power, power factor and
76. Calculate the percentage regulation | its importance.(10 Hrs.)
of regulated power supply. (04
Hrs.)
IC Regulators Regulated Power supply using
77. Construct and test a +12V fixed | 78XXseries, 79XX series.
voltage regulator. (05 Hrs.) Op-amp regulator, 723 regulator,
78. Identify the different types of fixed | (Transistorized & IC based).
+ve and —veregulator ICs and the | Voltage regulation, error correction
different current ratings (78/79 | and amplification etc.
series). (04 Hrs.) (03 Hrs.)
79. Observe the output 1.
voltage of different IC 723 metal/
plastic type. (04 Hrs.)
80.Construct and test a 1.2V — 30V
variable output regulated power
supply using IC LM317T. (05
Hrs.)
Professional Construct, test and| Transistor Construction, working of a PNP and
Skill 90 Hrs; verify the input/ output | 81. Identify different transistors with | NPN Transistors, purpose of E, B
characteristics  of respect to different package type, | & C Terminals.
various analog circuits. B-E-C pins, power, switching | Significance of 4, & and relationship
. transistor, heat sinks etc. (06 | of a Transistor.
Professional | NOS: N/A Hrs.) Need for Biasing of Transistor.
Knowledge 30 82.Test the condition of a given | VBE, VCB, VCE, IC, IB, Junction
Hrs transistor using ohm-meter. (06 | Temperature, junction capacitance,
Hrs.) frequency of operation.
83. Construct and test a transistor | Transistor applications as switch
based switching circuit to control | and amplifier.
a relay (use Relays of different | Transistor input and output
coil voltages and Transistors of | characteristics.
different B) (06hrs) Transistor power ratings &
packaging styles and use of
different heat sinks. (09 Hrs.)
Amplifier Different types of biasing, various
84. Construct and test fixed-bias, | configurations of transistor (C-B,
emitter-bias and voltage devider- | C-E & C-C), their characteristics
bias transistor amplifier. (06 Hrs.) | and applications.
85. Construct and Test a common | Transistor biasing circuits and
emitter amplifier with and without | stabilization Techniques.
bypass Capacitors_ (06 Hrs_) Classification of amplifiers
86. Construct and Test common | according to frequency, mode of
collector/emitter  follower | operation and methods of coupling.
amplifier. (06 Hrs.) Voltage amplifiers - voltage gain,
87. Construct and test a two stage | loading effect.
RC Coupled amplifier. (06 Hrs.) | Single stage CE amplifier and CC
amplifier.
Emitter follower circuit and its
advantages.
RC coupled amplifier, Distinguish
between voltage and power
amplifier,
Alpha, beta, voltage gain,
Concept of dB dBm.
Feedback and its types. (09
g Hrs.) )




Oscillators

88.Demonstrate Colpitts oscillator,
Hartley oscillator circuits and
compare the output frequency of
the oscillator by CRO. (06 Hrs.)

89.Construct and test a RC phase shift
oscillator circuits. (06 Hrs.)

90.Construct and test a crystal
oscillator circuits. (06 Hrs.)

91.Demonstrate Astable, monostable,
bistable circuits using transistors.
(06 Hrs.)

Introduction to positive feedback h

and requisites of an oscillator.
Study of Colpitts, Hartley, Crystal
and RC oscillators.

Types of multi vibrators and study
of circuit diagrams. (06 Hrs.)

Wave shaping circuits

92. Construct and test shunt clipper.
(06 Hrs.)

93. Construct and test series and dual
clipper circuit using diodes. (06
Hrs.)

94. Construct and test clamper circuit
using diodes. (06 Hrs.)

95. Construct and test Zener diode
as a peak clipper. (06 Hrs.)

Diode shunt clipper circuits,
Clamping / limiting circuits and
Zener diode as peak clipper, uses
their applications.

(06 Hrs.)

Professional Plan and construct | Power Electronic Components Construction of FET & JFET,
Skill 75 Hrs; different power | 96. Identify different power electronic | difference with BJT.
electronic circuits and components, their specification | Purpose of Gate, Drain and source
analyse the circuit and terminals. (05 Hrs) terminals and voltage / current
, functioning. 97.Construct and test a FET Amplifier. | relations between them and
Professional (10 Hrs) Impedances between various
Knowledge NOS: N/A 98.Construct a test circuit of SCR | terminals. Heat Sink- Uses &
using UJT triggering. (10 Hrs) purpose. Suitability of FET
99.Construct a simple dimmer circuit | amplifiers in measuring device
using TRIAC. (10 Hrs) applications. Working of different
100.Construct UJT based free running | power electronic components such
oscillator and change its | asSCR, TRIAC, DIAC and UJT. (12
frequency. (10 Hrs) Hrs.)
MOSFET & IGBT MOSFET, Power MOSFET and
101.ldentify various Power MOSFET |IGBT, their types, characteristics,
by its number and test by using |switching speed, power ratings and
multimeter. (05 Hrs) protection.
102.Construct MOSFET test circuit
with a small load. (05 Hrs) Differentiate FET with MOSFET.
103. Identify IGBTs by their numbers
and test by using multimeter. (05 | Differentiate Transistor with IGBT.
Hrs) (08 Hrs.)
104.Construct IGBT test circuit with a
small load. (05 Hrs)
Select the appropriate | Opto Electronics Working and application of LED, IR
opto electronics | 105.Test LEDs with DC supply and | LEDs, Photo diode, photo
components and verify measure voltage drop and current | transistor, their characteristics and
the characteristics in using multimeter. (11 Hrs.) applications.
different circuit. 106.Construct a circuit to test photo
voltaic cell. (12 Hrs.) Optical sensor, opto-couplers,
NOS: N/A 107.Construct a circuit to switch a | circuits with opto isolators.
lamp load using photo diode. (12
Hrs.) Characteristics of LASER diodes.
108.Construct a circuit to switch a | (06 Hrs.)
lamp load using photo transistor.
\_ (12 Hrs.) )
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Introduction to Digital Electronics.\

Professional Assemble, test and | gasic Gates )
Skill 75 Hrs; troubleshoot 109.Verify the truth tables of all Logic Difference between analog and
, various digital Gate ICs by connecting switches digital signals. .
Professional circuits. Number systems (Decimal,
and LEDs. (05 Hrs.) . :
Knowledge 20 110.Construct and verify the truth table binary, octal, Hexadecimal).
Hrs NOS:ELE/N1201 of all the gates using NAND and BCD coFIe, ASCII code and code
NOR gates. (05 Hrs.) conversions. .
Various Logic Gates and their truth
tables.
(05 Hrs.)
111.Use digital IC tester to test the | Combinational logic circuits such
various digital ICs (TTL and | as Half Adder, Full adder, Parallel
CMOS). (05 Hrs.) Binary adders, 2-bit and four bit
Combinational Circuits full adders.
112.Construct Half Adder circuit using | Magnitude comparators.
ICs and verify the truth table. (06 | Half adder, full adder ICs and their
Hrs.) applications for implementing
113.Construct Full adder with two Half | arithmetic operations.
adder circuit using ICs and verify | Concept of encoder and decoder.
the truth table. (06 Hrs.) Basic Binary Decoder and four bit
114.Construct the adder cum | binary decoders.
subtractor circuit and verify the | Need for multiplexing of data.
result. (06 Hrs.) 1:4 line Multiplexer / De-
115.Construct and Test a 2 to 4 | multiplexer.
Decoder. (06 Hrs.) (10 Hrs.)
116.Construct and Test a 4 to 2
Encoder. (06 Hrs.)
117.Construct and Test a 4 to 1 | Introduction to Flip-Flop.
Multiplexer. (05 Hrs.) S-R Latch, Gated S-R Latch, D-
118.Construct and Test a 1 to 4 De | Latch.
Multiplexer. (05 Hrs.) Flip-Flop: Basic RS Flip Flop,
Flip Flops edge triggered D Flip Flop, JK Flip
119.Identify different Flip-Flop (ICs) | Flop, T Flip Flop.
by the number printed on them. | Master-Slave flip flops and Timing
(05 Hrs.) diagrams.
120.Construct and test four bit latch | Basic flip flop applications like data
using 7475. (05 Hrs.) storage, data transfer and
121.Construct and test R-S flip-flop | frequency division.
using 1C7400 with clock and | (05Hrs.)
without clock pulse. (05 Hrs.)
Professional Simulate and analyze | 122.Verify the truth tables of Flip-Flop | gy,4y the library components
Skill 48 Hrs: | the analog and digital ICs (RS, D, T, JK, MSJK) by| ayjilable in the circuit simulation
circuits using connecting switches and LEDs. (05 software.
Professional Electronic simulator Hrs.) Various resources of the software.
Knowledge 04 | software. Electronic circuit simulator (04 Hrs.)
Hrs 123.Prepare simple digital and
NOS:ELE/N6102 electronic circuits using the
software. (12 Hrs.)
124 Simulate and test the prepared
digital and analog circuits. (12 Hrs.)
125.Convert the prepared circuit into
a layout diagram. (12 Hrs.)
126.Prepare simple, power electronic
and domestic electronic circuit
\_ using simulation software. (12 Hrs.) )

(xxii)



(Professional Construct and test| OP - _Amp & Timer 555 Blockdiaglram and Working ofOp—\
SKill 75 Hrs: | different circuits using | Applications Amp, importance, lIdeal
’ ICs 7410operational| 127.Use analog IC tester to testthe | characteristics, advantages and
Professional amplifiers & ICs 555 various analog ICs. (07 Hrs.) applications.
Knowledge 20 | linear integrated 128.Construct and test various Op- | Schematic diagram of 741,
Hrs circuits and execute Amp circuits Inverting, Non- | symbol.
the result. inverting and Summing Amplifiers. | Non-inverting voltage amplifier,
(07 Hrs.) inverting voltage amplifier,
NOS: N/A 129.Construct and test Differentiator | summing amplifier, Comparator,
and Integrator. (07 Hrs.) zero cross detector, differentiator,
130.Construct and test a zero | integrator and instrumentation
crossing detector. (07 Hrs.) amplifier, other popular Op-Amps.
131.Construct and test | Block diagram of 555, functional
Instrumentation amplifier. (07 | description w.r.t. different
Hrs.) configurations of 555 such as
132.Construct and test a Binary | monostable, astable and VCO
weighted and R-2R Ladder type | operations for various application.
Digital-to-Analog Converters. (08 | (20 Hrs.)
Hrs.)
133.Construct and test Astable timer
circuit using IC 555. (08 Hrs.)
134.Construct and test mono stable
timer circuit using IC 555. (08
Hrs.)
135.Construct and test VCO (Vto F
Converter) using IC 555. (08 Hrs.)
136.Construct and test 555 timers as
pulse width modulator. (08 Hrs.)
\_ /

(xxiii)






8 TGS (E&H) AFHTTATRGT 1.1.01
m R\ IEE (Electronics Mechanic) - AT ST zmaﬁ%v{

ITI-97 fAfex IS I= 433 (T 517 (A= 8 TFNfS THea Far @ty
Ot WJFN f6f2® T (Visit various sections of the ITI and identify the
location of various installations)
BURT: IR WA (T AN TN [
. ITI-(O (T TS (FG WY OITHF SIfHIT (Sat FHN
. W(Staff members) 4<% OITR] C’ﬁﬂ?(deSIQnatlon) @6 PN
. BEAD [ (WIS ATNIACABED (FTENGB SIHN
« ATSHIT FW G2 26 FTYIAT WIZ ANG I .

ha [43 I@ﬁm Ol (Requirements)
A E/TF (Tools/Instruments) TAFFVT/CATAIN (Materials/Components)
o ﬁﬂ"ﬂgﬂ%fﬁ[ﬁ?@ -1 Set. . Coff.ﬁ?[ HB -1 No.
P (Steel rule), 300 mm -1 No. . [ (Eraser) -1 No.
(drawing sheet) - A4 NIET - 3 Nos.
A ‘ﬁl\') (PROCEDURE)

BrF 1: ITI 99 fAfor fFersr AfFwe{x Ta1 932 fAfSw (Gus wvrgwaq

m-a7  fAfexr  fRerr  sffwfea 2 wRfGenR Wi, wtg R sy C”@“‘W;
Gy At (Instructor) P 'ﬁﬁ CHMAA (CFATHN 77T 8% FFA A2
AR NTITHA (trainee) STXTIT FATS (I CTefe (BRT-2 (756 T |
| oI AR WToT S Rer ffFe www, 3 TR PIGI6 AR e AR SR )
S ST (staff members) T, C"{T‘g(designation) efaea s
T G (TSfAE (BRe - 1 9 756 I | gy g —
12 (Bf3= 1 = i
EH fTemom | Sorw cvfr? RoC| 5 —
/(BT | WAT | (design | NFA !
ation) 3 LT
1 4 Y NN
2 aFfreE BfFF -2 9@ ATITH (TN
i g T30 oy wfsfag Fam o
FATO AN

PG 2; AP NH (VIS (GLOA MAAGIAF IS (layout) 43¢ FTZIA J2o 3 ANTFFaT
1 R4 TRAGR/[ONE AN A @O s 4 FG6 AFEHE MU N[0 SR0w =1

M IIC NS (FHleT WP | @A Gwa fafgfes owta Afrss
2 AN (VR NMSTE  FCGE/IANHF-|A - AT, GRats gwgas Jevefns fFew

fEFERE* @6, au 5117 g3s «2fos 326 Frge Afq6Te NI (operate) FATS W O A=Y
e W BiFw I FATO ATENI

3 OHAER NI OB Wi AN T (F-|66
Trany fofze F|




8 TGSTITF (E&H) AFHTATRGT 1.1.02
m R\ IEE (Electronics Mechanic) - AT ST 2{313?%7{

oM, STod el TRY=er 93¢ AfFTe NArorgr IvE T [SK @1
fRarerer 2N @fFq SIvrg I+ (Identify safety signs for danger, warning,
caution & personal safety message)

BTMIT: 2 SN (Y AT TN R

. fafeq yatw= ﬁﬁT"i@ '%5(safety signs) fofze w1
. [Rarergr SN (safety signs) @6 HBO FPAI.

ha [ I@ﬁlﬂ. Ol (Requirements)

NALTN/TF (Tools/Instruments) TASAV/GATA (Materials/Components)

. AFEEendt Gt 6 1 Set. .« (A - HB -1 No.

. IO -1 No. + {IRIL(Eraser) - 1 No.
. it A - A4 SR - 5 Nos.

STRTSIOT: (RO =TT SIS 8 616 (AN, @y (36 (o1 “1Set.

ST 4N f1o1@l fo= (Safety sign) . FEES 1 No.
o W -1 No.
. SO (YT -1 Roll.
. OUINfe I - 1 No.

APFIE ATOIHFA GT (A3 NFF A1 Ao gata Rarerar forza(safety sign)) I935T

HACO X

Ao (PROCEDURE)
O 1: fAfeR 4at=a fRArrar SRR A(safety sign) ARG I AT

1 (FICGeT AT (TG AN Qe NG FEN, 2 IIOGIG AR M NI BRI [N
CTHIO T2V BT 49 478 WY (BFe-1 (@ ([TF6
P

13 (ofae
G ICEEN fo= BIEe wrf

o




10

11

12

@ ~-003

13

BEAF [N (TFNS (NSQF - LTS 2022) - AFHAARG 1.1.02




14

15

16

17

18

G 2: fNATNGT A2 (Safety sign) (ATG ATFS F4T

1 OUNf® I 9T IE A4 MG Todol
ﬁﬁ(warning sign) @W\Tﬂ@l

2 BT F A7 (FE (O IR IR oAt Ty
I

3 I AIRR FA B A6 AR(IL A2 IAS G|

4 FE @AUTE ool A3 BA6 AL, AfSieT
T P I2(J A2 BT FH I3 Afefae
L (F6 M|

5 SN (gum) VIR FE FNG QTG AFS F1 NATNST
SR TSN (755 FH A2 AfOTF SIS M= |

6 IB0 (FO TS FFN, (YTE (CF 933 B 1
T (Ao (e |

7 JIGID AR MO AT SR [

Fig 1

b [

WARNING
FALLING OBJECTS

EMN1102J1

4 REASHAH (TFNSF (NSQF - LTS 2022) - SHFARG 1.1.02




8 MG (E&H) AFHIARG 1.1.03
m CIFINE (Electronics Mechanic) - @1 ST zmaﬂ%*«'{

GO JTHYAS AN IIIZI (Use of Personal Protective Equipment
(PPE))

TTIIT: I2 YA T AN SN 2N
. f3foR 4999 PPE- 99 TIIT1H (T .

ha [£3) I@ﬁlﬂ. Ol (Requirements)

FAAT/TF (Tools/Instruments) TAFAV/SAMIN (Materials/Components)

. ARt Ge RB5 ~1No. - (oA -1 No.
» dI<Id(Eraser) -1 No.

STRTSOT: 516 57 40 PPE IRGN (MAMNI MR, wfy 5 1 No.
. AT (FE (W -1 No.

AFPFHTE TNoW ATe 2 WRETIT IR FATS 2T 432 JFEFNTTHE 3 T8 =TT

SITAA (AT AT fAte 031

o (PROCEDURE)

or% 1: fafSR 4414 PPE- 99 99319 OTHY F4T

1 (FI(JITYS PPE RGN0 ANG FF| (BRA-1-9 2 IIG0 ARHE M A Sy =1
3 (ACF 5 VFF AN A6 BES ST
SIGTNA(PPE) A9 <IN, ST 44 33 TR
TNE ([TFEG T
12 (Bf3=

Eip JAFE 4N FNITEA

CETCT R

1




8 TG (E&H) AFHIARGT 1.1.04
m R\EI B (Electronics Mechanic) - AT ST mﬁ‘ﬁ{

RYIGET Sszlﬁ?? f&ﬁ?%‘v'ﬂ? ﬁﬁ?ﬁ‘ﬁ{ (Practice elementary first aid)

BURT: G2 PN (I AN ST I
. ATARTS FOIFSHT FIFT YI57-2PYITTA BoIg WLTAN 8 WPAAN S|

ATITGIN TS (Requirements)
AL GTN/TF (Tools/Instruments) T Y — (Materlals/Components)
+ ML - 1 No. . ]
. gﬁg ﬁmgmb—r@ - as reqd. WHTNT FICD 1S 1 No.
- OGS fOurae 920N FfaW
WS- 20T G fofG8 ey - as reqd.

f© (PROCEDURE)

% 1: faomrom aifesa 1A fofFeH(First-aid to the victim)

1 Rpe™>iR IfSF ke 21 (AF [y FAR
TIY (N2 5J36(0 I§ FHEN| (V2N 36 I§ FACO
WS XA AF6 PICHT NS AT ARMAL (BTN
ST W [ge=E TS QG S|
G2 PG FAR STNY AN NGF Wfq Ag=opf
(< Rty B AL

2 M Ry~ & WeeI= =T 1 O *AH CFIIH!
LT TqNW) AT ©ORCe (BEATPINT WY A
T FIET NI GISFTAF el PP [5G N[O
SCF (RS AN |

3 TSR N O S REfade oS Bfeesn
NZO BF FPA:

IO 2: PrAN Y- 2PYTT AN
a TCANGN-(NTANT NGHf©

. XS AFT LS WY (ATB ATHIGAS
s s (FE e IIIF FAT
Sfoe w1

. g2 *zfofo BO T FAe 1 T
(9 GRS FE 4T ©fog 9 FET
AT® WX G MAaq foorad wsry
WS AFRANT ATHFTS ATA|

1 6@ 1-9 (AN (MU (AR IRNCOT RO
[T 12 TS OIG IF Y4 V63 A A, 9
RO OeIF BAT |F 20T WOl YN <2 OleI
T WAF MAT AT g | F#Hied e s
ARSI FIE WA NN GF 1 T 3G ©fGy

i WR® (e Gol, PG 20511 BT (loosen)
FFN A Y (T O[T AYRN IO
CPISIRBT (CATOT) =T 510 |

i =S AEFT #AF FTA MCT (GLF YN TS
I ST AT T

i IM WS ST A2 ST ROOR 0T
TN = O(F O B (AF U AR |
wRe Bfe I IqMI A OI=(A J7 TIO-
I Y M 0o FE (T O1GT Irerst Qs
fNT® 1|

4 RO (&I YL AN WIS, OTNF 2R ABCeA O
T (ATH T ]2 FTOIRP -2 AP @IS
G GNYS Play A-2T A &P S|

FE DN | W= Ff@q AT INMEAT AT AN
O Y| AN AARAF 209 AP G38
Ao T 9NN O3 BOTT A TS I 761 J00T
&feT qTF THNIF = FA|

2 63 2-9 (TN (MU ZCACR (TRNCOT AN 2
7O (arms) (TG B SN M JF WP
ToFY W VS A2 76 AT TFF(vertical) W =T
| GIT W= e 0o Ferng oo fiw e
FE TAFS (AF I (IF =0T I

3 GO YOUNCH6d ST AN (04 WS Bf&d
3 IARF NG M AN =0 AT AN
R S| 6@ 3 @ (TONR (MAAT =(ACR
CT2OIE WO IR 5T AT Wz© ASd T©
|



4 g M ARSI 5& 4 9 (IO (AT
AR (IRNCO] AN T4 g i (MR,
O TFH IE RO Ffed IR WANRK S
TN 32 BN T ol WY P (ST Iy
B ool I(F | FIIP IO G 2 IZ
AP | AGTC 5T o Wz BfS< A= Wy
PPN I FHNNH O AN WA N
T

5 419 3 (ATF 6 WP LI A FIAFAR GG

AN FP |

Fig 4

ARMS PULLED

Fig 1

HEAD RESTING ON
CHEEK OVER THE PALMS

EMN1104H4

BAGK BEYOND. b *NTHIA 47 AG[S
LINE OF ARM PIT
. SIHIE BFT IS A CATE DTS ATHTA

FIET YIA-2PYITIT 92 AFfS6 13T
AR AN

. a2 AZfSfB O TN T4t 34 5
(OIIF GiAf% FE F4T 6§ AT IET

AT® WT® G *AAF footad Wy
ST AT ATHTO AA|

EMN1104H1

ARMS FOLDED

1 WFE FSF (6 TAT FE BT o= JH6
Fig2 . 2O AR AN HTE ARG FFA, A2 N

: O Hd 5-49 (AT BT NCOT FYI(® AP |
6 5-4 (AT BT N0oT & [&T 4T JF2M0T
ARMS STRAIGHT AND ﬂ;ﬁrﬂ QT@ AR A0 AFAP m W QT% l

NEARLY VERTICAL 2 %&6-& CV(?JT(,WTQ’E]’ % @Tﬂﬁﬁﬁcmw
MO PG A& B (thighs) ATANNTF G LT
BACK PRESSIR A | BT (AT RIS ST ST 00T S5ge
ST S S5 e Y|

3 forg e 2 SISt 912 Oy L 40, AR
AN R T I TS N AR
ST AT AT WS IS e ATGad ©HN

EMN1104H2

NG| 92 ST WRS VST AP (A(F oA

(AP (WA |

4 Q4N NEI NG (AF NS 51 AR W[eT0H
R M R I | a9 It
HANDS DOWNWARDS W W 91"‘{'55“

5 2 (AP 3 ONPY AF, WHF AN AF JFA

GRASP THE UPPER 38 50 YNAFI S FEN (A1 4 (ATF 5 VLS) |
43 TG T (A (O A GF0 P |

THE ELBOWS.

Fig 3

EMN1104H3

AT ZAH (WHINF (NSQF - STTNES 2022) - GFIATRET 1.1.04 4



Fig 5

LITTLE FINGER
ALONG LOWEST RIB

MOUTH AND
NOSE OPEN

EMN1104H5

Fig 6

WEIGHT OF THE
BODY ON HEAL
OF THE HAND

ELBOWS STRAIGHT
THIGHS AND ARMS
PERPENDICULAR TO
THE GROUND

EMN1104H6

51 ISY-B-rS Y rgfe

. 9% FFfefe Te M Sare 31 58
(O GAfW HE 4T ©fg T I
ATe WIXe JIfed *Aad fvorag oieT

Fig 8

CHIN STRAIGHT
UPWARDS

LOWER TEETH ARE
HIGHER THAN
UPPER TEETH

EMN1104H8

HEAD BACK

5 g0 Mo AT AN G392 N T46 Swrs

[T YT BT ANNOICF Y MO Y ([T N
T, (TG & 9-9 (AT ZCAC | JOT MG 8
YR T WFS BS NF (GTH 4P | TS
TS WL P AN (FRTHT CFLa T FH) T
N O IF AR ME N1 G| SN y4©
SN R WS WS NP (RS | SN
M AR FLTI TNGY FEAN O AN T4
I3 WS A& YT VT G310 RHTS FING
AY|

Fig 9

SINITO] AZIINT ATHTO AT |

1 @S BT T (ATFE 91 20 8T "o A
TS AT ARBEA O ALY FEN | WS
J[ferd NF G2 Y4 (TN ATHR LG |

2 Wies IS o FE & &2y Mal ©oF
FILI WO FICGI ATFAT JF6 (@ YN TS
O WG 6 7-9 (AT B SR oo
R TP ACH |

Fig 7

EMN1104H7

4 54 8-9 (MU 2R W WFS Bf& (Graa
4T ANNOI Y eI TS 5T Mo BHNHD
nited (517 Of XTI @ H-2CIR ST
g2 IO IGNT YN MO GZ Ao
GRS N AT

AIRTIGHT
CONTACT OF

TWO MOUTHS
NOSE PINCHED

EMN1104H9

6 M IFSTST ATIH FATCNT N I, OIR(A WS Bfeq

NIAT A2 (BT SIZ AN 6 | Y04 (AT
T (block) ST fFT O TN G AT FE |
SN ES (G IO (OB (G | IM
I AYNS TN N1 819, OIR(e] WP a4
NIET Mt LR M a9 1L SIAACN G ©IF
TS (G WTre FA |

WFS BEE YT FOre M| FFET I G338
qF (ATP IO TSTNG WA | FLAS FYNS
IO WFB B (N6 ATIN F| (NG Pl
B WTNAT ©f JRATO AN | TS ZrOrd STNT (6
[ FI B T Mo (]I FE M|

1 5 92 7, W6 (A(F W I TO ANAI9O
FEN| ORI NG 10-20 IR AR PF FE1
INT T 20 IR) | FINS FLAS WHG BfS
FroRFeNI A O FAF T AT A0S
AT (57 5 1 28T S @y 21-20417 fare
AR

8 REASHAH (TFINS (NSQF - TS 2022) - AFITN2GT 1.1.04



AP [N 8 TGS (E&H)

REAF{NH (NIINH

GHFHTIATREG 1.1.05

(Electronics Mechanic) - (AST SNIF*19f HTHBA

(Ipfoa HoNE AFSTAIYTAS IIIF 932 AR 4AWT JHOAIT Ao
ARCHA (Preventive measures for electrical accidents & steps to be taken in
such accidents)

BTAT: G2 SRS 10T SN SN 2@
. tagyfos eGar Afetary

. (o FHBATT =S A AT FFI.

@S (PROCEDURE)
BIF 1: (Ao HeonT AfStary

1
2

PIOGE G ATHE Y|
WYATT TIPS (IPod G2 2AFHNH

fGifvsT T2 A |

RGN T® = FAE WS [NFo® =2 (T GQT©
ARG FII0 ARS (R |

(AT TIITNI TFNIHY M (VATNCOF FIG| B
FAR W, TF (V2 FIIAR (ACF A6 ATIS
fIfo=a SN I AL o, AR 6L I SFTNT
P QAE/GE TIZA FA TGS T2 FAGIS
(AT Rt AI¢H|

TGN TFNS(instruments), ﬂTﬁ?E(circuits)
2ONM PG AN S (BRI TS |
FITOE G SOF 2NALOG TN fNAE~ e,
IR NF ABF ARTER TP 32 ASS
IERIBESIEC]

7 (I A& (NAN® A SN AR S

(V3N 3N (AF (/RN FF A19-6 (B |

TG 2: (IS FHBNA ST YRS HATHA

1

VLGN WIS S A THOAT &% (FIAT TG/
TCF =M I |

STRAGIN/SWANTT W AT PP~ WA (V2N
AR IF FA |

M WA [P I FACO W AN, RS 12N
(AP WPI@ WP WA FACO IO RICA
IR FPA, (TN NG [0, S 7S 1
AT (AN |

WIACT CIFACEH B 3PN | JAN B WIS B
WI-2PYT G33 T (5B (918, (TH-J 8
BfFLI G5 GISA(F OIHB(® (U7 FAEN |

@S DS W2 AYN; R/ JFH A
IR W3 AUCO I IO Y4 QA (T (NS
94 (IF 2T (0O AA|

AR FG (GBI (V2N A2 (A o2 FAEN
ol

8 AN (Y AT W T2 (OIF08 peod

FNNCIBE T Fae @ (WENS
©F FAK W (VB! ONFT JF0 GHET A
PUNIGRA 7T BIfsfret =16 ST Fare 27 |

fofe Ao "B AFFAN JHET TR (G
(EHT) (T0 (AP ISP 7L YN IRV (HB619
ORI EHT (B 12KV (TF 25KV BAFS AMF 33
Ao SEE g wFed @pfes s Mre
NI

10 fAT6© AT @ITE (PCB) FIG FATT STNT ST 25

86 T 35 SAMOI CTIMRFL AN IFFIRN I |
([ SAMBI (T=TI[E NI IR FACT PCB
FATRND ATAT FTATACOIS O 2O AN

11 335 T FARF T ©I2 A6 / TG Vg =0T

O PO A |

6 M WPrS (ST AT N1 AP, OIRCeT ANGY-§-

oY fFSfTe== (mouth-to-mouth resuscita-
tion) ATAS PPN | WFIW FT& NG W AP
FIGSNTNIR e~ (i) «%
TN | SRFATI NI O IO AR TN S
IS G0 FT AT (OrF M, WFS BfS
1T NG FE AL A2 TSI A= f{ = |

WSS BF I A BOF oK J IS 37
fATT (BT (@04 *1F 51N AL, SN GLerd 5
MUY T2 P | IUHASF MIP A2 G2 AT
GGG VLT H2B[AN A 5] ALY |

WFS BG TN JF W1 28T S ONF
i, B TN NCOT (PN TN (AN T |




g%?ﬁﬁg 8 TGS (E&H)
CIFINE

(Electronics Mechanic) - (3% GW"T ATHOS

QF ARG 1.1.06

WY fNATr% TTFF IIIZF (Use of fire extinguishers)

BTHAT: G2 PN T AN ST @

. TIYNF 43 o T T~
. WY 1o Ttga 3.
ha [ I@ﬁlﬂ. Ol (Requirements)
JAAZ{TN/TF (Tools/Instruments) TNV GATAIN (Materials/Components)
. AFEFoNEt §eT 56 -1 Set. - FNi(scrap) GAMIN (TN FID
. Rfon gaee oy Woe -1 No each. W/\ﬂltﬁ% R/ CoeT/51foR FING - 1 :ilg'
L] y O.

%S (PROCEDURE)

% 1: fAfSR 4at"a wes 933 wfy RdrorF Tga INreFaT

1

M 46 (Ao TN =fFs wF =9 71 950
©Id, g, I ANSGEE WY Gelto AP, OIR(e
AYY ] A (AT Ol ARCFA =4 OGN
AISTF 7% BT |

3 WY AP B2 fowfe dra, =Y [

WHRC Y NANF 77, Qg WA N9 9

2 WIBAHA N WS FPA (TN FA-9 (I, Al

FINCH FING), FH- (12T O 472 O 1Y),
- (T 32 SIAIFS 75T) TS|

PG 2: WY fRATorE orgfe 3z Fa1
1 fora (e Y SISt Sroe 415 ey wiee|

2 Sf3F (FHIEF S fNAF TF IR FACS, BY.
"PASS" A6 NN AU

P - Br
A - 5]
S - (BU™ 4=
S5 - 1R

10



3 WA fN91F TFF N=rerel 3= S|

4 Y fRA*F TET VGG WS (MO e
T A I~ VAN 7 My =re=g R
Ay e F41 PR =T V|

5 fRoma o7 gl [Nufge orafeors, wnetg
(NI TGTBF RIGTS (RN (G 4B |

6 WYY fNte W WSW VIS WY o TG
NG TSI A S (TN A6 FAh
ST [T M 77597 A | Ao fRoF 17
TIHNTH AT 10-20 CTHCS [GHAGITGE ST (|

7 AR IR GG A SR =

REAS{AF (TSNS (NSQF - STLTNES 2022) - AFIATREG 1.1.06 1



8 TGO (E&H) AHIARG] 1.1.07
m R\EI B (Electronics Mechanic) - AT ST mﬁ%‘;{

fafen Wﬁﬁ ANTG LA (Identify the different hand tools)

BTHAT: G2 PN T AN ST @

. TG BT CATARRTE* N (Specification) (AT 1.

ha [£3) I"\ﬁﬁlﬂ. Ol (Requirements)

AL TN/ (Tools/Instruments)

OAFTV/SATAIN (Materials/Components)

ARG Torg (3= Mte =71

. 93 AT FrfFIFer wPtaEme
O I (ATF A G432 TGN

. _ . IO - Vs kg.
AFREFNRT G fF6 1 Set. : amﬁ% _1N3
Ao (PROCEDURE)
AFFFFE I3 WTNARA GAT 9T STIRG AR FPw G2 (BRI FeN -3 G S

QTR AR (specification) (APG S|

(CRItET FeAN-4-4 G QAT AOGAIRN (FE
AF

SAFATSfTT I FHNI TR G [Tk G AIH-2 (AP 4 N[9S
1 SUFEE (AF (RS IS Gesfd N R4
G0 @R A 6 AP QAT FIGIG NIl SR [
2 (ORE - 1-4 (@IS IS Qe NN VS dew
38 (FPG A |
17 (Bf7a
(ILIA NS | RraAd NI (Re | B BT DA (F6
1 fﬁ;w (Screw driver)
2 SO T W12l (Star Screw driver)
3 RN (B30 (line tester)
4 WEW(instrument screw driver)
5 &1 (I ATAK(Long nose plier)
6 IR HARTd(Combinational Plier)
7 SI2G FI62 AMTH(Side Cutting plier)
8 ST FoA (Wire Stripper)
9 FFI2J1(Scriber)
10 RITPB AT (PN (Hack saw frame)
11 BGl CWW@ (Ball pin hammer)
12 (RfN(chisel)
13 CTFSIRE WA SBITG(Soldering Iron Stand)
14 RIEIEN NN 1 OIoli(Soldering Iron)
15 G- IR AT (De soldering pump)
16 TPIIG IR (Flat file)
17 MBS IR (round file)
18 [QECIEFRO)
19 IRERED PIG(Magnifying glass
20 s J1*(Cleaning brush)
21 o1 e

-
N



8 TGS (E&H) AHTAIRGT 1.1.08
m CIFINE (Electronics Mechanic) - @i sy ZﬂTZSﬁY{

PTG GT Af3S AT (tool) FRATHN 433 FITGTA ToF©r ANH BT TN

(Selection of proper tools for operation and precautions in operation)

BTHIT: I2 TP (Y WA ST @
o ALFOIA ATY XIS R IIIRE FHA.

ha [£3) |@ﬁ|ﬂ. Ol (Requirements)

A ETN/TH (Tools/Instruments)

OATTV/SATAIN (Materials/Components)

SAF TS Ad(materials) TTIFT FACO J|

AFrFFEF 92 WPNAT G IIITS
FAGNSAE (s anfores fare =31

1 STRPERRE (AF (R[RYe VG AR Ty
6 @R A1

2 TG QeI AN ol T+ 32 (BRd - 1 9 @F6
|

AN BT 6 -1 Set. . IGT G “Y kg
im@ﬁaﬁgmm ® awﬁ% 1 NS_
IBISEEEICENTG - 1 No each.
e (PROCEDURE)
APTFPIS TGS (tools) PIABITSI 3 (GfITeTa FAN-3- efo A=/ 2ATIR &g |
ATSHIOT FATH TAT FAIT 933 ATAGIN 4 (BRI FeN-4-9 TGN FH(tool) T Gy

B TN ST F© STodorasfe (6 TP

5 ORMAE G [ G G194-2 (AP 4 A9
I

6 ARTFS QIR GG NI T N

13 (Bf{=

CFATIT e FlGEEI Rt BTEa (F6

1 FF WI2WId (Screw driver)

2 SBIF I 13w (Star Screw driver)

3 GIEG m(line tester)

4 BHOILNG F YI2WH(instrument screw driver)

5 13 (Y AT (Long nose plier)

6 PRI 2AME(Combinational Plier)

7 IRG HI0 AMNH(Side Cutting plier)

8 SIIK SBATH (Wire Stripper)

9 IR (Scriber)

10 RIIP A (3PN (Hack saw frame)

11 4 (124 29 (Ball pin hammer)

12 (RN (chisel)

13 CIRSITRE SR B3 (Soldering Iron Stand)

14 OB SN 91 STole(Soldering Iron)

15 ICRIEIIER AT™A(De soldering pump)

16 PII0 P12 (Flat file)

17 ACG HIRE (round file)

18 3G (fo=e)

19 IEEEED PIG(Magnifying glass

20 s I™(Cleaning brush)

21 SoleT e

13



8 TMGSTF (E&H) AFHTATRGT 1.1.09
gﬁgﬁ% CTHINS (Electronics Mechanic) - (A5 SIEH IO

CEE’ET.?WW g3 THNMCITHT ATSOH (Care & maintenance of trade tools)

BTHAIT: G2 AN I AN ST =@

« TG BT T A THMITHT FIYR 932 ST FH1.

ha [£3) I@ﬁlﬂ. Ol (Requirements)
AT/ (Tools/Instruments) TAFAVT/GATMIN (Materials/Components)
N RERIRNTGAEEY ~1 No. T\'ﬁ!_c*ﬂ 15 kg.
% -1 No.
ﬁ@ﬁ‘?ﬁ (lubricating) (9¢1 - Y Lt
<>1'$|\:> (PROCEDURE)
1 AP0 SF GIAINT G Y| 11 QMG WO AR FIRF I Tfo® T J72 I

2 AfSIF IIRMIA ATI WAL HAARFCN g
A6 AR G2 NN IS T g 1 ARE=
A

3 TS TGS JH 5ot TN/ {el IAE AYH |
4 AR PeASTEANS OICAF SIS 0 Y|

5 STAGNBAE NEET (AF DO ARG SN
(ST TS FB

6 TP (O ATF IIRE T

7 Xod ROl BfF, F WIReR, QG Tonf RRE
AR | =0T QIOI (HIAT Gef IR BT Bo®
pRl

8 (A BSF GF6 G (MSTR SN, S O
O ARG AT = |

9 I, STRENSEH(tools) 4TOT WM BT
THYS (O 1 AT ST B AT FAT Gow |

10 IM (W FrER JNSE (0 A JoIF JH6 B9
AMMF O AW A6 (SR (S A (G
FORGTT FIATTG TR AT ARFR F1 Bfvw 43¢
NELERITEISREETIAvTC]

14

WIFLP WKL (insulating cover) AT 1T oW |

12 F WUIRORE IO (B[ (wood chisel) AT (FS
fBUGIE( cold chisel) RATI IR FAN |

13 123G FI6IK T SO O FI61 Ofe® NF |

14 G0 fNI (GBI (neon tester) g6 K m
2 IR FA1 G5O |

15 A6 B O FIGIF T IIZF F1 66© N7 | A6
VYT OIAT 26K AT NHIH AAMCAT Gy
BISEARESHIRCIST

16 G306 ZHFCA (FC (FN TSN AGCHIAT BoS
432 6T FAENG R A6 FIoT Gow |

17 96 {F (IR 7929 a9 sy, {51 KRG
SSPOIT WCFICAT AR [HAT O H I S|

18 BIGP6 33 IC STRfeT® SIHPCG FIGy B ST
15 (TP 25 STMOI @ (I[N IR
FAEAN I

19 TGN SIS B AETHER Y 932 99 Afd
SIS IS Y|

20 @GS 1 fofe RfSrenag =26 (alignment)’
POGE G AMEF G ([QUPFNR0 T YIROK
IR TP |



8 TGS (E&H) AFHIARG 1.1.10
m R\ IEE (Electronics Mechanic) - @SIF SE*H 2131??%3"[

f35Bs O SO FA19 AN [NATNGIT 972 TOF©T ATNTH A TP (Practice

safety precautions while working in fitting jobs)

TTIT: 02 YA (I AN SN ZIN

. F55fBs O F101 Fa13 U RATr@T 8 ToForsfd IgN 933 ANHBST FHAI.

Sﬂ'ﬂlﬁ?lw (Requirements)
AL GTN/TF (Tools/Instruments) GAFIT/GATAIN (Materials/Components)
. AFEnRt B 6 -1 Set. - TG el - 15 kg.
& ) ki -1 No.
'@ (PROCEDURE)

G ST FNANGT 8 TOFST I FH

1 AFte F1 (T FIRET IS GO AN
R

2. APFOE FIFT FAT G NG ZHEND
AOH |

3 AN O AT WA & QG IIZE FAERA
oI

4 FIGR G AOF B (tool) AIRT FH |

5 g0 =NG9S AN AL FAEN

6 JI6 SO FeAlB(steel rule) TF WRWE A
IR PAEN |

7 @%Q(drilling) < Cﬂﬁfﬁ%(sawing)
@allﬁ(coolant) IR PP

8 AfSIO FITGI NI IS GII9N ANFTHR FFN 33
AR YA

P AR

15



8 TGS (E&H) AHFEATRG 1.1.11
m R\ IEE (Electronics Mechanic) - @SIF SE*H 2{313?%7{
HIRfeTs g3 AT FATT TAT ST ANFIOH (Workshop practice on

filing and hacksawing)

BTAT: G2 SR (T AN STFN 2N

- TITHAME (hacksawing) IF GIRT GIIIA IS W1 4851
« TNFASG FIIZF FTF GI0T HI6T

. T TV FAE GINT G N0 T2 FB1.

ha [ I@ﬁlﬂ. Ol (Requirements)

ST/ (Tools/Instruments) OASAT/SATAIN (Materials/Components)

. ﬂﬁﬁﬂ%f}?{ﬁ?@(trainee tool kit) - 1 Set. . RATY @6 2 {f N ~1sqft

« Engineer’s Steel Rule 300 mm - 1 No. . I TN (sand paper), T2 60 (T -1 No

. 4Toq FHIRAF 150 -1 No. R paper = P

. (5 5= 2B (hacksaw) T\‘ﬁf@ﬂ (waste cotton) Y2 kg
(¥ 30 N -1 No.

. TG 126 300 NN -1 No.

. I[P AOG B2 300 NN -1 No.

ﬂ'ﬁl\s (PROCEDURE)
TITE (A(hacksaw) TATT ZIZATT (A6 FTOE G AFEFITE 9T WrTETsT fite 20|

B 1: IR MB WrAfHs Fa1

1 XT3N N6 AN G WFA FING/IFNG AL 3 AREHFS BRI IS0 AN AT (|

I ARHER I fRarorgr: TFOT (U TFeond 43
2 S@F‘T@T’f(steel rule) {<R Ejﬂsﬁﬁ(scriber) IR P AATIYTCN T Y|
RATN MG AXS NG S NA(Fe FHEA |

PG 2: TIPTAT IIIZNF HUA TZATT (QA1G FT6T

1 (326 OIR0T IIGH GIANG SO NoF | 5 R AN G DTG (BN B9 Ror2 [Fom
2 S5 e AT CEPUN T8 TH0N (FG (3% 61| G S
3 TS AT T, BESFS(marking) FEAT 6 TG OFF FOH T FS (TG 41 076
RIEE FH| |
=t T s e =R e A 7 foff® @ WRA JB0 AT @R AP
(ATF WA ©F TN 933 4B AT |
4316 F:AT FoIHUr A= FA| 8 AFFFF JIEI FIGIG A FRCT A=
4 IO GI BT (3T HGEA GHNF GBI fAey
FIATG C/IF FFA|

16



PG 3: G BIRfER FAT
1 ©I25 (BT (vice jaw) G (ACF 5 (ACF 10N 5 FEANG CRIFA ANT FIRAGIE ANNONL (e

ATGFHN 5T (I OI2H FIGI6 4T AL FI2E A ©F I 32 [[FO CRIFI ST B
2 TRA SFE, 4gd ST A G & AT (RS
WGRTA SATRY FA R O TAT NEIFE@ 6 TUIT YD A F A ATAGH (e FI12A FAI
ISR (AT 3 TRTL VG 12 NAHN S| BIfeCy T
3 PR NGAD 40 AYN G WANF ICOI O] 7 AR B GG N AT BRI [N
TR FLE FIRACEE 0 i HRAT: CR/IF (W8T BIFCY TN| TIR(Ad
4 I PR A DI FIRfeAL I FINT SO T BITHA STAATNT G SIT ATYR TS HIZATS
T G 419 AT ST FIR0ET G 4 T AT GNT AT ATOA g3 G
BIEQE ATIF GATT AL |

REAS{AF (TFIAS (NSQF - STTNES 2022) - GFIFARG 1.1.11 17



8 TGS (E&H) AFHIARG 1.1.12
m R\ IEE (Electronics Mechanic) - AT ST Zﬂ'ﬁ?ﬁ‘ﬁ{

TIELFT B (TBrax 19y, {60 932 fFF: ANHOH FH (Practice simple

sheet metal works, fitting and drilling)

m:ﬂiwﬂﬂmmwﬁmm
. BB TS 4IYA FTGT BT TN, FIOT, IFH 432 AF O FFI.

ha [£3) I@ﬁlﬂ. Ol (Requirements)

AL TN/ (Tools/Instruments)
ﬁﬁ’ﬂ?ﬂ%ﬁﬁﬁﬁ? -1 Set. . WC"T?{WQI @ -1 No.
Engineer’s Steel Rule 300 mm -1 No. (TPoF TS G e —as reqd.
4o FH121F 150 NN SR -1 No. %W‘T/%W (Materials/Components)

o (Y AR XJIPA (3PN 300 - 1 Set.

.« UG W34 300 NN -1 No. - ORI G 2 N o - 1 Sq.ft.

. I MGG HIRA 300 N -1 No. « OTIS (FAAT(sand paper) =% 6 (A6 -1 No.

. ks U -1 No. . gl - Y2 kg.

« (T (J3(press break) -1 No. - fret @}%?I'Efﬁs BRI
CT0TH 128 -1 No. SRS 3% S8 4) - as reqd.

Nho (PROCEDURE)

1

2

WIS : SO Pl 73 FFIRAF IR B ATIGAT
TIHNTTT (dimension) ST I8 WIfFe TN | N6
(oI fATO0/STAESI G 12 [6%® FP |

B0 frafae (IR a1 For I3 I3
B0 IT MOIF (PG NTSTHLT FIG |

3 NP2 qFT GO NP G T9[6 IIZE I

RABIONA (G AR T O (FH [T N1
A

fgfers B PR AYR ]2 (MG T
(N IIZE FE ACIGAY T3 fZT T |
TM NGO 4F 43 *F =T O [ T (=
T FE TS (Ofd TP

fRarergr SToer:

. 5= 3% 5= wam / AfF$~ Fa Uy
fgff: aF=fe I s~ g a3z
FAF WS fF6® FH~ (T 50 BB
g
. WFyFfByaafP: ar FFH: woma =
BN STT NG (BT 4T AL

18

(A2 (Bending) : %ﬁ?ﬁsczfﬂ CEW'@"H’ AL
S IF 2D JH0 fSTI-WFOF B
BN AMF AT IAFR TAGNBF NME e
eS| A6 MOGrE fOrT (3t (w43 IS tofF
RO Y SN el P TATT Bt qr¥|
MO (TSI TSI T AYH

W& qr .ﬂaﬂﬁ $dl(assembling):
TR 2AfS6 RFAT clamps S5 SREH A0 |
O BIIP STTG [ rivets M screwing P PR
R A ]Y

TTT WIHARTIT (YTF NN (6T 5T
WWﬁZTWW(Safety glass) AP

S (Finishing): SOTOTREE A GUIME AR
[ fabrication & fFg fHEM: g9 S
AFH | I KT Gl ATHT FAT (AP &F A
AT T (AT WP B(F (NI FFAA, (1202 a3g
e | ABTAR STHRTS FfO Gl A Gl
(ATF JMATAGP 1 BT 72 1 g FFfAfe a9
(BRI ATANGA ©F A BT



AP [N 8 TGS (E&H)
i‘m@ﬁ@r REI RG] (Electronics Mechanic) -

(F]T

AfST MM AT/ FATA GAY (BSBIF IR AfST MW HB (T,
ﬁ'@@ﬁ AR '\‘iITZf“WI\';a HPA (Identify the phase, neutral and earth on power
socket use testers to monitor AC power)

AFAATRGT 1.2.13
@ afst 932 (agfes

TTIT: 02 AN (T AN SN =N

. 9B 3 - o M THF B (For, NOF 933 L BIfA1eT 12T 93¢

1 (B30 A=
2 R s

AN FPN| VIR FPLA.

ha [43 I@ﬁm Ol (Requirements)

Eﬁ/ﬂ?@ﬁﬁ/ﬂ@' (Tools/Equipments/Instruments)
. Wﬂﬁﬁﬁﬁ?‘@(trainee tool kit) - 1 Set.

OATTV/ SATAIN (Materials/Components)

+ PVCWOI] (1.5 sgq.mm) -1m.
. TN AFF(neon tester), 500 V -1 No. &1 998, (5/20 (51%) -1m.
. (AR 7= fSfGoE R -1 No. PICAT R, (5/20 (1)
. e 933 (/I AR (B30 AT~ «  WIF] A9(Incandescent bulb)
(240V AC/60 8T5) -1 No. 60 86/250 V -1 No.
. (6 (AN -1 No.
ﬂ'ﬁl\') (PROCEDURE)

fRATorgr ToFer: ToF AIFN 933 (IPFoT *IF (AT NATm AFH|

NG F (@14 FATO (ZO1AF ©4F {36 5=
CT o

1 5| 1 9 U TR G0 AT TS To=n=y

EMN1214H1

2 AP TCH(test lamp) FdF SR <32
ST fAfo® Fate g6 8= NEF 92 I
T ANE YRARIZFOT A FE |

3 3- BIfSNIS (6 Wi FHA - H1 230V, AC (W3
AHEREATH 6@ 2-9 (MU (FH (AN FIC IR
A, B 43¢ C SR (Fo, NITF 93 = A6
fofze FF|

4 3 T ATHE g7 AR 5] b |

5 3-fN S(HE WANOGEL ATT (A&B) GLG (50
TS ST TP I3 (V2N SAIANZ SARS
NI I

Fig 2

EARTH POINT

EMN1214H2

6 (BRE-Y G T @F6 TP

- SRIAR T AHEA @S (lamp) ST M), AT
NMCHFABA FAE AT WAV AR
ST AT S |

- MO G, (FE (N IR FE ANO6CE0
AT B (PG A ARG (L) SWO6EG B (F L
25T fofZe T “JfRA(eath) 32 0 I
GG (G0 ™ SR 1% 5 ]2 6 NAIIQ©
FEA

7 A - C GG AIH NS 2 41 5 G132 6 NIJQS
PP A2 M RS N1 Gjte, o5 [ A {095 (N)
A5t N 2513 foi%s vl

8 ARFIS BT FIGI6 ANAHT FRCT [N

19



1 No Cof3&

. QLY Afasrer ST IF (TS

$-f%(A-B) 4 - 51(B-C) fs-a(c-a)

HEAT: T 2aafSfI(ELCB) T (T3 TfFTE SR (MST T, ©IRCA L 93¢ W 2 A2 Gy (656
I ST =0 A6 FB (o (Iro g

20 BEAF RN (TFNS (NSQF - LTS 2022) - AFAARGT 1.2.13



g%ﬁﬁg 8 TFG3F (E&H) AHATARGT 1.2.14
(NFH1NSF (Electronics Mechanic) - (Af51F afSt q3s IZES'W
(FIA

A0 AT IS TofF FHN 933 (V2N 97 FrIFTOT AT Faro 4o

QIR FPA (Construct a test lamp and use it to check mains healthiness)
BURT: IR WA (T AN TN 2@

. 9B w1 AfS iy
« (B AT 1A= B (V2N A9 FTEIFTON AAH FEA 1.
ha [£) |@ﬁ|ﬂ. Ol (Requirements)
BeI/STA&TN/TF (Tools/Equipments/Instruments) SATAV/SAMIN (Materials/Components)
. Rt G -1 Set. . IS O, A 38, (5/20 (57S) -1m.
. (27 3% fSfGErE EoR -1 No. o IR, (5/20 (D) -1m.
. PGB 1] (incandescent bulb)
60W/250V -1 No.
o (PROCEDURE)
fRArorgr Toder: ToF ATFN I3 (AT *1F (ATH TN [NA¥GT SN Wiy

1 S OIaa B (B N 32 (NGO A= 4 AN (NINAIAR AICOA20 38 [N (Neutral)

(TI/IAD MY HATF I BIf{NIE GG (G55 AT Y& S|
2 T (RO 60 STMGF 19 5P | 5 (N2 MIJQR Bl FP~ ]2 JIfod Oggerel
3 S G A= FH 43 57 1.9 (AT B T S
RS 1 IS (test lamp) YRARIRFO WS 6 (BREA - 1-9 A4N FFITOR ALTHAC O
e N (@6 I
Flg 1 7 AMPHES BT FIGID NI BT A
1 No C‘Bﬁﬁ'
o7 STEgeToI(Lamp LN FTET(Main
Brightness) healthiness)
z 5% @Iy f5% IZ(Not
¥ (OK) 0K)

21



AT ZNH S TGS (E&H) T2 1.2.15
AN (VIS (Electronics Mechanic) - (@F afst 93z (Igfes
(FI

(TG 932 ATOTHT VYT (SIEEGT AT FF~ 33 W@ Ferme=
BPA (Measure the voltage between phase and ground and rectify earthing)

STAHIT: G2 SRR (0T SN ST =@
. (TS ATGTHA LT (SIF0G] ATTNN TP 433 PO ANG IPN
. SpfBopef T TSTITST ST FB |

ha [£Y) I@ﬁlﬂ. Ol (Requirements)

G1/>TR &I/ & (Tools/Equipments/Instruments) TAFIV/ SN (Materials/Components)

. AFrENt e fF6 - 1 Set. - (FG (o -1 No.
. (AR A2 [SfGorE NG - 1 No.

. (G35 &= -1 No.

7o (PROCEDURE)

fRArorgr Toder: M2e AfSt (VRN AFIANZ IS FATT AT Ao AHFN

PG 1: CPOT A8 ATOG BININITHT NTHT COT=BG7 AT

1 3 f39 AC 230V (5 SMOGIAET (PG G336 ARHS QA1 SISO AT FECT [N
DI SNre FE|

2 (B5 (A I I o6 G LN & E
A folz® T

3 3 9N IO (W2 SHIIGIR BIe] FP+ |

4 DMM-d AC (OIF0G AT N6 FEw 433 5
1- (RATCAT RS0 'L 4% 'E' DI O (OIe0 9
A I

5 (BREA-Y G FTF ([(TF6 FH |

EMN1216H1

1 No CBf3e
BN BIfsfATteT *ffarey Far afst corneeor TFT
(AC voltage measured across terminals) (Remarks)

(L to E) L-N

22



PG 2: oA SITAF FTNE|

1 o G2 (PG BN SCHCOT N AP AMS 7 JEqR (A6 G2 B (bolt & nut) TN I ZATIG
RIS P | CIf(AIETa 1 RER T

2 JIMSTS TTegeTord NI AL THY T | 8 RAING S Y O I =g 5%

3 L g9 N BIRIGTE Noes ST S Sy S | (A T AT TGN @6 @ Wb AR
4R TS Gel(R ©f [Af*o© S| ) |

4 RN SR TE T, 3 PR R qe ey 0 WY XMIC (0F 3 PR ONSE B
CIRIATCE SIEa ST Ve T IAIRIIRF O (continuty) MIKI5FT FP |

5 WSrS(earth) ST SIET HEAIBEFSIcontinut 10 IS BTe] FP 92 (536 eI T FA L 8
(car) (continuity) E BIf(NICeTa W& (OIE00 AR S| NN

HIHT I 72 [T FEA|
of wf; N _ TV ({6 |
6 92 O] FOIBOEL Y
{TAIAIERFOI(continuty) STRISHl T 11 2R QR SIS 1 SR |

AT ZH (IS (NSQF - FLTNAS 2022) - GFAARG 1.2.15 23



mew\%ﬂmm&m ARG 1.2.16
(TSNS (Electronics Mechanic) - (Af51& afsy q3s m

(R

fafex afst (39 (39 SfF FTE FHN 933 AIH FBV (Identify and
test different AC mains cables)

BTHIT: I2 AN T AN ST =N
. fafex gatwg afst (I=RF (I (mains cables) ANG FHN

. fafew afst 2N (3= FA AT I
ha [£3) I@ﬁlﬂ. Ol (Requirements)
E?f/ﬂ?l' S/ TF (Tools/Equipments/Instruments) TNV GATAIN (Materials/Components)
. AREFNRT G F6 -1 Set. . 5 (FE NI -1m.
. (IR 7= fSfGoE R -1 No. e 4core O[] -1m.
FRTTOI:516 [IOF 40N S (Ao e 3 (P OIMKA -Tm.
.« 2 (I O -1m.
. el I - as reqd.
. SIS FING - as reqd.
RIS (PROCEDURE)
HEAT: ARTTITE 92 WPNANT GINT Ol (cables) AFASEH N6~ FaAT0 2T 932 AU

PG 1: O] I ANF I LT

1 o8 6 (AF ((REAIT ©OIEd B0 @2 A, _
AFSIB (FII (PIIT HALY, OITHS T8 7 FOIF AT Fig 3
134T fofz® I | (PN 1 (AT 4)

2 (6REA-1 G HITFISE (TF6 FPN (OIFT NN
ST FACS BTG NG)

EMN1217H3

Fig 1 Fig4
% 2 CORE CABLE %
3 ORINE (ARAYS (IABAT T 19 1 432 2
Fig 2 ANAIQNS F|

4 THHT ORISR AfSH (@as gRRIiRser s
FHEN I3 (GRA 1 G WHNEF TSI @6
TN

5 ARERIRT QIR GG AN FAI

EMN1217H2

4 CORE CABLE

24



(4] o

A AN CTIRET NS | (BTSRRI Strands T BIRA | ohms NTHT
ST FPN g
1
2
3
4
5
1 2: ISR afSt (027 orR7 AStw Fa

1 fo@ 5 @ (AN 4ARIRFOl HIHE G

RIFRGIaR S5 BiFsRh W st o | o
ATS HAYF FPA|

2 M ARG * 3 (A1, OT=Cel OIHF N LRARB O
g | I G WS@I(infinite) (TATY, OIERT AF0

FI0T (break) AR

EMN1217H5

AT ZNH (IS (NSQF - LTINS 2022) - AF T2 1.2.16

25




m 8 TG ITA (E&H) SFAARG 1.2.17
(NSNS (Electronics Mechanic) - @fS1EF afst 932 tagfeos

(R

BrANTTN F© T8, STTA FRANTF a3 FIO1F ITIZNE F1F (IPIfod Ol
ql (H]T 99 EF%% P (Prepare terminations, skin the electrical wires /
cables using wire stripper and cutter)
BTHHIT: IR SN (T AN ST Z[{A

. &N (skining): T SR I FTI OIAF SN HIOT I AT

. TLET TGN BI2H ©OIad fS{AT T334 T HfB (FT1 S (two core cable) NTAT4F Fv T~
. TT2G FIB3 YA ITI2F T FAFSTST 5MaT @ (sheathed) ©ITAA fRTATLS (insulation) S ISET FHN

. C.ﬂolC$I@l33(crocodile) @5“’{ qq¢ AT (banana) ﬁTﬁﬁTC?I OItdd ﬁT@%‘JRNT"TWI

. TSR AR (TRT TTST FHTT F11ae(cable) TLTITN FH |
ha [£3) I@ﬁlﬂ. Ol (Requirements)
E?T/ﬂ? SN/ (Tools/Equipments/Instruments)
. AFEFNRT G F6 -1 Set. . PVC OIF 14/0.2 NN -3m.
.« OIAF PR WIS A8 WO . PVC OId 21/0.2 T -3m.

G B3 - 1each. - T (&< 40/0.2 NN -3m.

. o 1% 2= 150 ¥ ~1No. . (PICPTOIR(crocodile) fEFY (FICAT x &1eT) - 2 Sets.

TAFAT/GAMIN (Materials/Components) + PSR 2RAES 43¢ Ffef

BT (seathed) OIS P (FIF -3m.

. AR WHFEF O G- EN_Es . 75 R RS (F34 (250V/ 6A) “1m.
oresfe: . 3 (I ol ergg -1m.
. ST 9 SHIS 1.5 39 RN -3m. . 3 IGIOF (T2 AT5 250 V/6A -1 No.
. ST 9 SIS 2.5 35f N -3m. . IPIIG A (I FIKCEI RHRCAT 10T -3m.

7o (PROCEDURE)

FIG 1: AFB WY O F5Z AN 19219 I ©IAF FNTA18 S (insulation) R Far
1 (RS T AHM0 (AR A= o

2 OIRA ATS G FF (T 2= B FAT ADJUST THIS SCREW
R{ (A)

3 O Yoy AS 10 N oflze T (TUW (A
IIEIG (& 31 A

4 FOIEA (PR IR TN FIPF Gy NI ® <_
== E

SRR (GIIe SNE™T FE~| (Bd 1a 432 1b)
32 STFIOF S5 AT (576 T
5 SNIAD IF TS *FOIS 4T AL, (S
T‘E‘CE C$|T3‘ PP, @W RS %‘17\{ L] MANUAL STRIPPER
EIEIIG OIS (AF (I FI
6 FTHIEE SR TR G5 351 S| fRarorgi(safety): WIFAFNT Ix T
7 AR BT FIGHE AT HRT | m%amﬁwwmﬁ‘,m Gy oI
(QB I RZFAT IIZNT FH|

EMN1218H1

FIG 2 : A6 BT FTGTF*N BI2 A OIA R 1729 T ©ornad fNargss N war
1 PG -1 AT LI 1 (AT 3 ALY S TP 3 (BRIER W JF06 A6 A5~ I T I

2 BT 2O B2 ONAF PEOT 492 (BT, POIGH (PILLL TN
fRfox 11 forzd O 16 A1 (BT 2 9] 3)

26



fRarorgr SToder: 92 S 9T T
AN FOIF AT O QYIS ©OIad [Reags
f3F H{G ArLTo XTI

4 TSE=IR orae o fofzs o {5 A6 Y|

Fig 2

EMN1218H2

AUTO - STRIPPER

TG 3: foNf6 (@1a Ortag @2 N2 (Skinning)

1 O S (ACF (T L LS WS9B SIt® =Q
ol fofz® T

2 ONEA6 *Fod 4TF YN, ADEATN 2RO
I 41 o= TR A (T O SINT SO
Q|

3 WA 1 IR 2 RN SR IR |

4 SR ASO (GRER ONE A, ¥ I
PP, OGS (I WA (T JSIBIE IO BLARN
T2 WBIAG o, (TN (AT =R ((BF 5) |

fRATergr SToder: MU BfF 3377 FHA.
d3® ©aa fNtarg (insulation) AT ATHF
YT YT STOITOId F16T ©Iad foota ornag
Rty %S Fata1 srela F1o1 ISt 59+
(55 4)1 af® tagfoF ZTSBTeN *16 NfF6
A3¢ (FF TSN YOI |

YN AT Y TOHOT WIAIN FHN (T
wIad foeta onad fNtargs(insulation) T

5 WIIAD JF 2O FFOIF 40 AYN 78 S{IRAR
GAR B T N WBINT (G (Fel =X
32 OIAF TS (AT ST =TT |

6 OIAd W ATSBAF F FACO AR NS
AN Few|
7 SARHS QIR FIGIO AT BIRCT [N

Fig 3

101520 26 32

JAWS OF AN AUTO STRIPPER

EMN1218H3

2 fo@ 7-9 (AT RS SifFfE IR MY(sheath)
PO
3 AREFES QIR FIGI6 A AT N1

Fig 5

EMN1218H5

Fig 6

EMN1218H6

Fig 4

FIOI
©

AN

N
INSULATION OF THE
CABLE DAMAGED DUE

TO DEEP CUT

EMN1218H4

g 1afs - TN 1o YT (diagonal
cutting plier) IIRNT H(AI

1 foize oS (AF 7T S WRMAIG (FL6 (e
4G f5F 6-9 (AT ST3G FIBe AN TR B
SR (FeIro S|

Fig 7

EMN1218H7

REAFHAH (TSI (NSQF - FTLTNES 2022) - GFIARG 1.2.17 27



FIG 4: CFHITITOIR A (crocodile) fF o 933 INANT(banana) ATST AT ©ITAT AT BIEAMNNTI* N (termination) AT

1 o 21 AT O G0 QIR 938 JF6 e K
9 (SPICPIOIRe 9 fA |

2 TP Y@ (P A2 (SPICPIOIR [ (ATH ST
R ST (] PPA|

3 (SPICPHIOIRA [0 2Td gy Ay ores o w41
ST (OrF (TN 5F 8 G (MU= (IR

4 936 AOG (WIS AMH(round nose plier) IIZA
FE g0 G (OfF IO BNTS(tinned) SIS
FOIFAG APV STFIO A6 AL, @ B
ST MG AH (T 5@ 9 G (MU =AY

Fig 8

EMN1218H8

Fig 9

EMN1218H9

5 (HFIGIRA FN STFIO TR AL ]2
YOI GO G126 M | BI26 (MK TN OIA(G
IO (F YA A OAG HFg, SAFMIF o
oIS w1 =

WOJfYF SITAF protrusion '@%[ Braf =
(S AT Wwdqd, JIIMCET AW
RN (IfETT SIS |

6 JB6 e ICET I A%¥(banana plug) A,

AfER SN ST & TSI 30T (e (5
PO O GIIAN (T AT (PRI 1|

PG 5: TN A (2N I FJNT S (F3 37 F4AT

NTE RS TT LTS AITETY ALY 4TI
fa-fom rarasfaa T ST 43T G
g1 AT AAfF3fSe zte oma. sryfagra
CFLg AFTEFIT AN AT S|

1 3 9 AR REF AR WKLY eI~ | OIS
f3ro1 ST I3 GG (G I STFF ICH [N Y|

Fig 10

EMN1218HA

$46 (PG TS AT (AF ([T A

(NS (A JFIOLF Ol WIRN oIy
NS ST A1

7 NG (tinned) T O WV & ATSO =1
I (VIS 2T II2E B AP IS A6 JH6
AT PR (W G742 B6F 10-9 A =M
TN AT TS FAT TSNS 2 FAN
438 Y6 *FONT WHH| J AT G
S O NS 4T AYN TS 21 FAK ST
SIAG f%ra =1 |

%ﬁ

_
_=_

e "=

Fig 11

EMN1218HB

S —

8 I RITO AT A9 §TF AYH ¢ A O OF6
WIS BN o (1Y 3T ¥ O [«W*5e
FACO | M CRINEEWG S5 A1 T1¥, STFI0

YT (P, ORI S G373 7 LI YAl
|

9 TAI 419 1 (ATF 8 WA FPN A3 I
AT (@IFOR F Mw 96 I onad
PR AF© T |

10 419 1 (A(F 8 FNARQNS FP J32 67 11 .49 (ML
IR ©OIad IR N FE |

11 AR JIRT BGOSR |

2 Ao P ARET MY Fwe (rfy @ Bt
A3 OTRA fATR NI ! HACT T, (TG o
12-4 (AT (AR

3 A1 (ATH SI0-1F BTOG(shround) (SUIF6-1363
) ST 933 f5F 13-4 (AT 3511 Gfoq sreew
(P N |

28 A ZIAH (IS (NSQF - FLTNIS 2022) - AFAARG 1.2.17



Fig 12

EMN1218HC

Fig 13

ANTI - KING SHROUD £

EMN1218HD

4 OFd o a1 TOFEA AN AR (o7
FFN AFY0 AN FHN A OIS JNOH
BIf(1e fof%s L 31 A2efors (GrF (TN foF 14a
4 (AT AR 32 DI STHF G126 FHA |

5 N 31 NI (Neutral) f5%® BIffaet Fa/ie
SIAF I 432 WY BN NITeT S Ordd 946 o
14b-4 (MAMAT M (CIFN G2 P Yool
) (CEan

EMN1218HE

oI5 35e PIP(NS(anti  king  shround) BIPET
TGN Y| OIS {4 T[T R IF TP
AN I q© PP |

ARFS QIR FIGIO AIH B [

AT SN FORID AT ANV | BrRANCARNG
PG 6@ 15 & (ML TR (MU Givw|

G2 YA CofF 3 3 o= 21y oy 33

Q|
Fig 15

EMN1218HF

REAS{AF (TSNS (NSQF - STLTNES 2022) - AFATREG 1.2.17 29



m 8 TGSTTA (E&H) QPR 1.2.18
(IFINSF (Electronics Mechanic) - (@& afst a3z @gyfos

&34
SWG 432 SIMGBATRG NIRTHINOIF IIIZNF FLF OIEF (TG AT TN

(Measure the gauge of the wire using SWG and outside micrometer)

STAIT: G2 AN T AN SN 2N
« JIIZNE FLE OIEF (TG AN FBN

F) SBIIOTS ST (51T (SWG)
¥) WIS6 ARG WRIFHIMNBIF|
armﬁw (Requirements)
B/ &I/ (Tools/Equipments/Instruments) TAFIV/ SN (Materials/Components)
. R G -1 Set. . 07 SEITS ©Iee §Fa1 ([Rfon S2G) - 2 Nos.
. SEIENS S (519 (ST ATH) -1 No. . WANA(Rigid) NFFGREE ONIFA RHET - 1 No.
. GG MRGNIR(GFINOE . TA(flexible) N6 SGIG OILIF GFAT
0-25 N &fS I7MH -1 No. e GER -1 No.
. PO (G I2 / ©OIAS (Bl - as reqd. - PICAT 8 -1 No.
B ECEN - 1 No.
o AR PO - as reqd.
Naf© (PROCEDURE)
TBAT: TOIPA OGN FATS (W17 ATRWRA/RIGNA AITF AR N1 AT 4f F@rFrag s
AP FATO MA| FIIPLAT BT LT I3 TN I, FOIPLAA AF 93¢ fFpefa s ar
CoTGT AL O AfTTror (M|

FG 1: AHO WY O 55 N1F I1IZ1F F1A OIAR FNTATES (insulation) TFHRs a1

1 AR 5 1-9 AT OIRR AfSf6 G
FEFONR TG FA G (A& N [SF FA©
|

Fig 1

(3)
=1

EMN1219H1

2 QI PG FIRK B 7 SHITSG OIS fHo
AB ARTHEE I 42 T© MT FORT Goq
FEA|

3 (5TG wHd ARTNCHNT Gy G0 @RI HIsre
SHIG I (08 =

4 I IO SWG 4 72 CHRIOG STTF (1 (SWG)
7 36 IT MET W O OIS FOFA0
CFN 32 67 2-9 A MR (12 5191 Fig3
BT A6 Mg O [ FFA| i

5 4 3 ANARG S FFN TOFHY N FGFOA0 67
3-9 (M1 AG 5 56 1 271 FO|A6 TS
(5T G2 A6t (BT (I LI S |

EMN1219H2

EMN1219H3

30



6 9IS e/ HfFe s1mfS (WG I 2 (BRI 1-9
FALTFY ([TFG FF |

7 OIEH O AMST G 3 43R 4 419 NAQfo
PP

8 I o7 SHITG OIRd G0 419 3 (ATH 6

AN P |

9 AMPHF BT FIGID N FIRCT [

10 SNNN(rigid) WForge O A1 Forgafe
ATHIT FPA A2 (VO SISO Y& (Fefn

g32 57 4 G U SHTESER g6 ST
FE

11 419 3 G328 4 NI IP~ 3 OAd ™o
SRS SWG (IF6 T |

12 (372 O GAES SHITHA (B ST N TP~
32 (63 1 9 @F6 I~

Fig 4

EMN1219H4

13 NN (flexible) NFBRRS OIAT G 419 9 (ATH 11
ANAIQNS BB |

14 AN(HO (B} IF/SWE (ORIAd (MY I3 OIRd
ARWAPFO SWG WP ©ONFd I 2B 43¢
ENeT Forsd 1 (6Ra 1 g {7 @6
I

15 SFPFS IR FIGHO NI SR A1
cofIs 1
ST IO : WI? FOIFLET
. SWG 49 dia LT | dia.in 3R | s34
I CIC
a5 W@W T 1 20 0.91 0.036
SHIS 4 ™Y 2 20 0.91 0.036
©
1 oYY 1
™12
2 1 1
™2
RIGT) 3
%3@ 4
©
5
6
7
8
I 2: WIBB ARG WIRTHINOIT ITIZNF BT OILad T AfIwroy
TRAT: R e N | | KT ROR| TG 5 =17 (T = TS 1S 6B
WIRTFHINBIE AAGTEANT 93¢ YR “AfFawsy R0 |
JIE z |
T{_:_(%WWWWW - P S————
1 5-4 (R 35 RN GIID e
951G m < wfofag WoAG FAE@N 1 FET 46
EQICRT) (least count) ‘<R o @%(zero error)
5 AT fIF© FATS *MA 933 O G
LA | (BRe 2-4 NS (16 FPA |
sffaxrer fate oAl

2 ARG G (@17el W2 1 SR O Q=1 SI&
OB NTHF I TG FEA |

3 WEHINORO I[N MO 4@ AN 933
FORFAOE oA q8 IS T AL
A5G YRTT M~ IO N FEIF6A06 By WIfod
33 PTG VR AT (TN 54 5 .4 (R

4 (6RE 2-9 IEER [{fSe d3s T @6 T

3¢ NIRTHINGIF (ATH FOIFA0 (I PP

5 WIME SI37 SRS 98 WI+0-SHITG Ol G

I 2, 3 dRR 4 YN QI© FPA

REAS{AF (TSNS (NSQF - FTLTNES 2022) - AFIAREGT 1.2.18 31



WFB-S{G ONad Ol WY 430
SHITSA T AFTN FEA

6 (A6 B NRPINOF [GTTT G ©Iad
e SO 5791 T 33 ([FFG TP |

7 SOUERG WA (TG I3 NIRHINGd SRy
T RS BT QAT TP~ | w1 TN 18 (51Ced
AR T ST AT S |

8 AFFH BT FIGIG NAH FRCT A= |

HEAT: AATO! PG G orasfH
JNIZA FAE G AL

Fig 5

ANVIL

EMN1219H5

SN ST (LC)

AT 6 STLTNER (ZC)

O CEROIB R A fafGe

et fafds
(Thimble div X LC)

wrtad o (i)
() + (3) * ZC

OlN|Oojn|hlWIN]|=

32 REAS{AF (THINF (NSQF - FTLTNES 2022) - IFTATREG 1.2.18




m 8 TIGSTIF (E&H) AFHFAARGT 1.2.19
R CIIDES (Electronics Mechanic) - @ afst g3 WR‘)T
(I

(BfId (MYN a3 O FILIB 2 HVOI W (Refer table and find current
carrying capacity of wires)
BTHIT: IR TS (Y AN STHA 2@

. OIAA (BfTAG SIHY F1A O FOIF AT FILA-B IZN FATF HVO [N FHN
. (BfITE LTI SR FSOIFOAT FIA6 IV HNOT [NFT T~

TITGINITST (Requirements)
BeI/STA &N/ TH (Tools/Equipments/Instruments) B CICE R EACEAYHGIRTE R
. SIfS TG - as reqd. POIBEGL O - as reqd.
S SCE R EQCERVIR B . OId (B - as reqd.
QESIRICE - as reqd. BIEIIOG FATH OIS (BReT 4 R 5 A
IZ AR SWG WP 2 / R O (GRe
%f© (PROCEDURE)

TG 1: O FOIFLAT I IZN HNO[ VLAY

WY (assumption): OINA FGIFLAT [IFCH IIT IH6 BT ©I1F IO (AL AWffo Z(J1
AFPFE TR (BIT 1 ST FTA NTE (RS OIAT FICIB 2N AT HVOT JTT (A7 FATS (T

1 M@ ONE AR FA6 IV FAOT NLRT  FHAF G STNQ W NVAN PO OIS FIT6
PN ¢ (BRI 2 g (W16 T | 3

o
N

BfI=-5
FANE IR AN FOTR|I
SIAA ZH mﬁmcaﬁaiﬁ SIAE SR mﬁa‘wﬁm@%: Rl
No & dia of [ Nominal 2-(PI] 3914 (AT [ No & dia of | Nominal 2-(P1d 314 (PIK
wire in (mm) | area in O} (55 OIdd wire in (mm) | area in ©OIdd ©OI<d
mm? mm2

33



cefae 2

FATT FOIRLAD OIAF ARG SIS BB (163
g g3 ©Iaq or (Ff) & AT G mm?
No & dia of wire in (mm) Normal area in mm
2 MG FNIAG (@B I TV SINR FOIBERI 26 (Bf3=1 3
fNEfraer T G2 (B 3 9 (N6 TP~
. A S FITa6 FATT FOIRIAD
3 S FRI GO A FANI @&fes ARG

PG 2: BTNV F ORI DA IZN AT HNO[ VLAY
1 MG S NNAN FOTFA DIAG I PR FNO! (N7 FE~ 433 (B[R 4 G (F6 FE|

(5f3e1 4
W NNEIT FEIFAF O A2 G ST SIAB (A3
g 933 orad o) & ST GfTs mm?
2 NS AT G SR FOIEET SRR ®fe5
i SN 932 (BRe 5 4 (W16 FFA| TP I ST
3 SRR JET PGS SR S| cafos O HRG

34 REAS{AF (TSINF (NSQF - FTLTNES 2022) - IFIATREG 1.2.19



AT G 8 TGS (E&H)
AT [N (THINH

AFHAAZOT 1.2.20

(Electronics Mechanic) - @ afst a3 Ealj,il\')as

(R

Crimp the lugs ST (1Y Wﬂ%’ (Crimp the lugs to wire end)

BTAIT: G2 SN (T AN STHFN TN
. oI Ao~ 81

« OATF WFIAF 75T A JZX FBA

. =5 {31 Fata~|

Zﬂ'mﬂﬁf (Requirements)
Eﬁ/ﬂ? S/ (Tools/Equipments/Instruments)
- (&2 g (1 N e

16 ) -1 No.
. 2=9f1e faEw 300 N - (Steel Rule)

300 mm -1 No.
. IDLAGG ARG FI0S AT -1 No.
. AR EF -1 No.
. O K SICEI-20GS 200mm

(Wire Stripper Auto- eject) -1 No.
. O PR (WrEre) 200 NN

(Wire Stipper Mannual) - 1 No.

OATTV/SATAIN (Materials/Components)

o #5057 1.5 N - 6 No.
. o197 2.5 TN - 6 No.
. @ 4 NN - 6 No.
. 516NN - 6 No.
. (3 1.5 35NN, 2,4,5,6 Ty
300 ff - 1 No each.
. @Tm(cotton waste) - as reqd.
. PGS (16 (Conducting paste) - 1 tube.

A ‘ﬁ|\9 (PROCEDURE)
PG 1: OTd(wire) Ao~ Tar

1 FMGE WRIAANT ONF [Aod I OO (wire)
o~ |

2 foa 1 @ U ORG (F ONIANG  (wire
coil)300mm (AT ©Th f?(wire)aﬂ'ﬁﬂl

3 AREFB(Instructor) QAT BT AAHI F4T.

PG 2: AT AT WHIF ALYZ FAT

1 ONdd WFR 08 MSAR NF, ©F 2-9 AT
25 (BRe (AT A9 7196 N5~ T |

2 3 fSFer G At APPSR (Instructon PR
T |

3 Siﬁm(lnstructor) I _IG AT 4.

Fig 1

Fig 2

35



IS 379V (Lug) f&Hw Fa1

1

S (Wire) G2 T (Lug) N6 FA17 27 SAf3F
f&sfe E'-_*I (Crimping Tool) o FE

291G (Steel Rule) VN I19%F FE Lug IF 0T
NN FPN|

TS T T AT, STTISIFIR DA G
VMIF Y A7 FPN G2 BF 3-9 AT
2 (0 BT |

JHAE ©ONE9 PRAR I FE ©Odd FRIA
e A O T o s o e s I o A o (5
FTOTABAET FOIB N FAT TN STodol
QR PP |

POIFAMD 6F 5-4 (AT FZHANI FA|I AT
ST (GBI T

Fig 3

Fig 4

36

Fig5

6 5T 6-9 AT fRSAMI &Y (Lug) ORI AT
A

Fig 6

7 [NFYe I (T FORET TS o« 5g 7-9
(R f&= IR NS 0w

Fig 7

8 RO [retd S (V& GNYSF ©IR SBIRe
BN FENI TR INOH NF9 I3 INJE
fRTART® SR (@G’ N T Sow T4 AdH
T13(G 5@ 8 (ML AR

Fig 8

9 &N TAGF(T (Cycle) WF I I (A GG

T3 N1 =@ VS (37 AFN | AN (Ram) (&I
6@ 9-9 (MUAT M INACETE AN &=

SR ST 1 28T ] g2 AfFTo
ANAITQNS BB |

10 &= 917 71, 5F 10-9 A {F=10 (FI=(0
SR (e |

11 AFHFH (Instructor) QI PG AT 4.

RASGIAH (TFMNS (NSQF - FLTNIS 2022) - AFHAARGT 1.2.20



Fig 9

Fig 10

AT [N (NFNS (NSQF - FLTNES 2022) - AH/AA2G 1.2.20
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QIFMTATRG 1.2.21

meﬂ'éem (E&H) . 2.
R CIICES (Electronics Mechanic) - @S afst g3 EZES'R'W?

(F]

wfceferaaIaza Ftd afst (Ac) a3z B (Do)erteoGr Afawrs T+~

(Measure AC and DC voltages using multimeter)

TTIT: 02 PN (T AN SN =

« MIFBMNBIAITIRA FF AfH (AC) (STTFoET AT T~
. Mo 332 F1a S5 (DC) CoTteoET Afar Ta|

ha [£3 I@ﬁlﬂ. Ol (Requirements)

ﬁﬁlﬂ? S/ (Tools/Equipments/Instruments)

e (AIK (Probes) AR fofGor WFBNGIA - 1 No.
. O GITHANE (VARIAC) dFF (PG - 1 No.
« 3995 0-220V AC SING6HG 0-270VAC /15A

OABIAT/SATAIN (Materials/Components)
. 912 (7 ( Dry Cells) fof6 1.5 v / AASTIES - 1 No.

. 3V CR 2032 fefmry -1 No.
. 9V ITCIF CFIAT AFE) -1 No.
12 V IGIF (SMF &FT) AH @53
ICRGED -1 No.

HeaT:

1 A FITS (Instructor) STH¥IY WIFGIGIA 933 DMM I VLT ATIFT LI FATS XQ|

2 AfFrsattng gfe ST TIFBIIBA AW TB~ 33 SITHd AT/ A&/ (Fe/[NA6SF 26/
SO (Panel/Ranges/Scales/Selector Switch/Socket) BONW WY FAF [T T

%S (PROCEDURE)

JIIG[ 1: NIFFBIIBIA I LA AfST (AC) (SITFOGT AfTI AT BN

1 TFIANOINGIA ONTF ([T AL AT
FFN A2 AT I

2 I ACET (RIS COM STTHTG A5 FEw I3 1T
8T (AR V. 0, mA, NEARGIET SHE 219
FEA (T 57 1.9 (AN (AR

Fig 1

3 @G (AC) (OIFbG I WIFGINGIE w1 (3I26)
o |

38

HWBAT: el (A& e @raersy
WefIerd  “MeTa Sy (Power up) I
afe FfFTeNT (Automatically) Sof%e
(SITFoTOTR B9 foufe Fta 96 2faarey
“fastiar fRow sl

SISV (Auto transformer) SMBHAB SATHOG
T R0 1 gS FE|

ﬁZT‘N@I ool (Safety Precaution)

ABAT: BT [ITHANE ANSWE WIS
(o507 A6 AP 0V, W ATY |

WFBMAGRE  IHT FE WG GATHEINE Bl
PP (OI0G 10 (OI6 I PP |

(GfIT® T @FE T - 1

10V (YT 50V 2@ 40 AR GA6 RIS
PP (BfeT 1 ¢ SIf&AT (Corresponding)f&fGeasfel
(NI F=P |

ARERTRA (Instructor) BRI FIG6 AAH PEN

(OIF6G NABRE OV WRBMN NI A
AISONINF(Variac) I FP |



cofae - 1

S.No SIS e A=

FG| 2: WIfeoMNBI IZF FLA O (ereowr Afaarer

1 6@ 2-9 MUt fRAMCR DOV TV (OIe0G; [OTs
WFRGR N9 (125) Ao~ S|

2 9V OIS FEw IR DI Ne 3 2S5
BIR(AIT e (A} 72 (NOAI6F BN BICAT
(R AL

Fig 2

BACKLIGHT
600 Vv

[ _
B el

vrﬁ?sﬁ% S (NS A | o7 3-9 (AT
fFT w"e o A% ote st
R st gface faw

3 54 3-9 AT R&T S Fwora (16 =, MBI
(OIEBG AT TP~ 32 (B - 2-9 RS TF6
Exefl

4 TNIY JOMEE O SARR G193 A e
FHEN G2 (BT 0T ([FFG T - 2. 5 AR
(Instructor) BT FIGG AT P

(Bf3= 2
G N2 | | eI 4~ | W fAfSs | wwar
1 15V
2 3V
3 9V
4 12V

REAFHAH (TSI (NSQF - TTNES 2022) - AFIARG 1.2.21 39



AT ZNH S AGSTF (E&H) TR 1.2.22
RASJRAH (VHINS (Electronics Mechanic) - (@& afs 93z (Igfes

(Hq
TIHIE 433 (e NI / {5 Frar onad 434 JArg T (Identify the type
of meters by dial and scale marking / symbols)

BTHAT: G2 PN (I DA SN =@
. OTIAR oS (At NBaa 435 (AC/DC) 932 TIL¥I (Function) NG FHN

. TTIITHAR HOIFSF (Symbole) (ATH FBIAT 44 (AC/DC) ANG T

ha [£Y) I@ﬁlﬂ. Ol (Requirements)

Be/STA&TN/TF (Tools/Equipments/Instruments) . WIfF6-(R& (OIFLNGR MC/MI -1 No.

+ (SIFBMABIR 0 - 250 V, DC, MC MR FRTTOT:516 Rfow ore & fox ([@REE @]e
121 -1 No. N=-fEREIE) 992 AC/DC G]g DC BN T9m®

+ (SFBINBIF 0 - 500V, MI T~ GIRY - 1 No. fEmefE (sl

- ANGE 0 - 5A, DC, MC INe BIRN - 1 No. ]

. 83EE (Ohmmeter) 0 - 2 MO 1 No. GAFAT/ BATAIN (Material/Components)

. NGB - (AMIA A THCNILEN -1 No.  » foIG G ANNIT O

WQWI - assorted sizes.

HEAT: APTFSTE AR 2 FAT T 92 PN G 1370 Nerasfd @as
4TS Q|

'%f® (PROCEDURE)
T WP (A MR 499 (AC/DC) G939 2 GINIE (UG 57 A3 NEHS (Printed) HoImefE
PSB! AN H | LY FEN 32 (6T 2-9 I TFI3 @TF6
1 &G (Lot) (AR (TIETYS BIH ABIG g, SN FR| DGR (RPIA
FET FUE 5@ s TN 566
AT 32 (BT 1-4 *ITHY ([TH6 B |
Cof3e -1
(A &= fxers fom s o s+ TN | eaR AR afs/feh
feraa s | G@me@ o/~ | w-@s o~ | ©5fd wmaso 31 57 symrg
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

40



3 1 {33 2-9 (RATCAT TR I AFMID GiNd

Fig 3
fof@® S - DC, AC I bwI2 (Both), 5g 3 9
Al MOVING COIL MEASURING ELEMENT
(THIST 5% (B 2 4 AfSFN @FE FFA|
Q) MOVING COIL MEASURING ELEMENT WITH RECTIFIER
Fig1 E MOVING IRON MEASURING ELEMENT
'd
y 200 220 250 ——  TYPE OF CURRENT: ONLY DIRECT CURRENT
Mo TYPE OF CURRENT: ONLY ALTERNATING CURRENT
100 ~0  DIRECT AND ALTERNATING CURRENT
| POSITION FOR USE: VERTICAL
] POSITION FOR USE: HORIZONTAL
0 ® -
Norma 111213 =% L B & 1 INDICATION ERROR *1%
d
z 25  INDICATION ERROR *2.5%
3.5  INDICATION ERROR *3.5%
Fig 2 - 0 fz} TEST VOLTAGE: 2KV=2000V
25 75 .
0 100 /N OBSERVE INSTRUCTIONS FOR USE s
mA 8
SYMBOL FOR CHARACTERISING ELECTRICAL MEASURING INSTRUMENTS £
w
“ Fig 4
e Goerz=[1 5
14156 97 + () e
z
=
w
ofI= 2
g ﬂélas N .
&
|6é] 1 e
2
IEéJ 3 o
Fig 5
4 g% 9 WO-(F / W6-@& TF AR O .
FIFIRS! ANF T | (B 3 9 AT @TFE mA
PPA| 0 1 2 3 4 5
Lo bbb b
5 RS (Instructor) QT PG T BT
w
1 =1 N &
®
=z
\—‘\/—/\——/—W 2
w

(of3e13

10

AT ZNH (IS (NSQF - FLTNAS 2022) - GFAARG 1.2.22
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;:i‘g% 8 RIGSIA (E&H) GFAARG 1.2.23
(IFHINS (Electronics Mechanic) - @fS1F afst 432 tagfes

(H]
EICEIRCRIG K R TRk ] th“‘ﬁ PPN (Demonstrate various analog

measuring instruments)
STHT: IR WA (0T DA ST X[

. fafer a=vr=sr sfawrer 77 Ao~ s
. fafeq gvm=sr wifawer 97 ol Fa81
ha [ I@ﬁlﬂ. Ol (Requirements)
BeI/STA&TN/TF (Tools/Equipments/Instruments) « Ml COIF6iNBIFE 0-500 V -1 No.
MC Ammeter 0-5A -1 No. R | REIRN G| (Mega Ohmmeter) 0-10
MI Ammeter 0-10A -1 No. (MBS - 1 No.
MC Mille ammeter 0-TmA - 1 No. TAFAT / GATRIN (Material/Components)
MC Mille CST1%5 fNBTF 0 - 100mV -1 No. s
MC (STFBINBIF 0-50V -1 No. Sl -as reqd.
‘91‘%|\') (PROCEDURE)
fafer a=TesY “AfFmrer Itga oI
1 yFreatE (Insructor) LK 1 (IS NORA JF0 QR FPA, A0
FTIA(Moving Coil)/ JfG3 STFAN (Mov- THTFT TN I (6RA Tfwred @6
ing Iron) BI29f AT AfINTo IF (TN PP 1
cereefyera, WfFefier, e 2 W (AGITS RONET O Ed 1S
corBfeE Tenfim [IZ IAO X[ AT F|
32 APEFNT TR BTG ©F AN FATO
:_lm 3 AP R FIG AP S
2 ofefe fernas 43~ wEmrens
(I FHN 4392 MC/MI 99 AN
CoMOIaG FHN
cofe 2
(TR = (1) feag =W (2) VAR ARTMAFAT1 (9) | O (5 fofFoaarTa fog 4)
1 N2 SHINGE (57 1)
2 M| e SmfNER (5@ 2)
3 N9 82NBE (Ba 3)
4 N 3= =GB (5T 4)
5 a3 F3ieT SmfNeTE (o 5)
6 MC SIITNGIR (53 6)
7 MI CoT=B oK (5@ 7)

42



Fig 1 Figb 04 06
v %
° mA g
wn
I
&
- @
I z
& s
@ w
4
s
w .
Fig 6
Fig 2
©
I
<
N
o o
< Z
8 @
z
s
L
Fig 7
Fig 3
~
I
<
N
2 o
g 2
(“_') w
Zz
=
w .
Fig 4
e 2\
KW-h
o) ) o))
KILOWATT - HOUR METER
v
SINGLE PHASE TYPE DD28
220V 10(20)A  50Hz
600/kWh
:I: g J
8 g
- N J 5
= £
w

AT ZNH (IS (NSQF - FLTNAS 2022) - GFAARGT 1.2.23 43



8 G (E&H)
CIFINE (Electronics Mechanic) -

(R34

AHFEATRGT 1.2.24
@ afst g3z (agfes

reraa 4T a3s StETss AfFsrorTgrey AfFSHr G- (Find the minimum

and maximum measurable range of the meter)

BT 02 AN (T AN ST =

. B taa Ry 933 AT AfFroTIsT AffSw [fmT se1

ha [ I@ﬁlﬂ. Ol (Requirements)
QEI/STR&TN/TH(Tools/Equipments/Instruments)  ZoHFAT / AN (Material/Components)
- ofFrwondt G 56 - 1 Set. . STTAISIFIA S I 1.55g.mm - as reqd.
«  MC ammeter 0-500 mA - 1 No. . S FNG - as reqd.
« MC (SFFBf(BR 0-10V - 1No. . AfFISTNA ARSI/ [FSHN6
0-1kQ - 2 Nos
- SP3ZE 6A, 240V -1 No.
. 9V JNCIR -1 No.

FGCO (]|

TRAT: AFrFStE AFPSNTtTiE 2 FAT TS 92 WPNATT O 33T NeRs® @rae

H7f© (PROCEDURE)

0T G2 JAH H2E A2 FPA |

2 fod 1.9 U 3R SfFG (Circuit) todt I

Fig 1 DC 0-500 MA

EMN1325H1

44

6 (B 9 @F6 T

7 GRNUI8 (A1 ARSTAINF (Resistor) GG (OIEOOLH
10 (OIF0 ATNEST FPA|

8 TFIAGR 43 COrFBGIad A AfR=TIsy
AT (N6 TP~ AR 1.9 @6 I

9 ARSI FIGID NI F |

(BfIe - 1

1 e sdRm affma
2 o feas sy «fasa

3 fufsrmferas ST Afash
4 CSTFGMIBITAd A6 AfFSr




8 TG ITA (E&H) AFAARGY 1.2.25
(IFHTNSF (Electronics Mechanic) - (@f51F afst a3s tagyfos
(B

WWWW a6 fernag CFI'I%Q (Carryout mechanical zero setting

of a meter)

STAAT: G2 YA (T DAV ST I
. 96 A5 fBIAR (Analog Meter) TIfES ¥y (1B FaT

. 9T 93 AT (OB BT I FTA AFTC dry cell (STFBGT AT FH|
ha [ I@ﬁlﬂ. Ol (Requirements)
Be1/STA TN/ TH (Tools/Equipments/Instruments) GAFAT / GATAIN (Material/Components)
MC (SIFBfIBIR 0-5V T 0-50V - 1No. - RRSH (Orbe A=A dry cell - as reqd
* MC CSTFBfBR 0-15V -1No. . oG OyIfsis IMBIR 12v/60 AH -1 No.
- 3N (F© 3R 150 NN FLTROE - 1 No.
HRAT: ARFEF TR e (A8 TTa =TT A et (Al fite 231

Ao (PROCEDURE)
FG 1: 936 NBRT TGS *[=7 HAf6s Far
1 B0 (ARETTS MC (SIFBINGIAR AN A3 AF 4 (B[R 1 G WHNNF LT [(TFE6 FFA |
P (BT R0 S B fBT1 5 oIy BT AT 419 1 (AT 4 RIS 56|
ﬁﬁ@ﬂimg?www 6 TBITH o1 SRTMATR S |
7 % Wﬁw (screw driver) EITF;&HS R ICLE|

2 (BRTER GR FIGRIT Wygl NP AYH 433 ReH AL BT 2-4 (R TT6 STNET T
(T 7 R G 3F U Fa0g fFa o

(MY (T o 14 -(S (AT AR g STHOMD T I, TOHT 1 ATTRG
T TS oI (FHER T oz 5s Woa%?%%ﬁ%fgﬁqw
AN B B NFS =y 1o 53| TP Y /I A x|

3 T f5d 1(b) ¥R2 (C) G NCST HTTBRAM *+ BTz ’ T i
TR 3% T 1 03 1R fNora Wfgd s gel | Fio2
IO

Fig 1 (a)

NO ZERO ERROR

(b) (©

T 5 6
’l:l 7E

EMN1326H2

ZERO ADJUST SCREW

<

+VE ZERO ERROR —VE ZERO ERROR

EMN1326H1

45



cof3e -1

]

2

3

4

5

6

7

8

9

10

11

12

13

14

15

I 2: ST (@& (oreBiNBIE I a?Tz%li‘_c;a;zjﬁTv_

1 28 &6 (ATHF (ICHIAT JF6 T2 e fA FIG _
=T DA IR BT AT S| Flo®

2 3¢ +ve G} ~ve IS 5T &P PPN

3 54 3-9 (RN (57T -ve GBI -ve NG (AR
(I = BB |

4 WM ATTORIG Fe [ForAe TP AFITSN P O
%S (FIF (A G| AT (6F TP A2
STTYY RN A |

EMN1326H3

5 (oroNLE [fbe (N6 FF|

6 WRME T G2 TS SImfsiG AIBITRE Oy &rofesfe
ARG I 32 (SIFBOIA SR (NG TP |

46 AT HNH (IS (NSQF - FTNAS 2022) - AFAARG 1.2.25




READZING S AGSTIF (E&H)
AT GING
@afsia afst ga3s tagfos (@3

AHIARG 1.2.26
(THINS (Electronics Mechanic) - (ASTF SN HTHOT

w1d, fIe19 (19 992 fSFour 3oNfig YA FOr HAFTI FB41 (Check the

continuity of wires, meter probes and fuse etc)

STAATT: G2 YA (T DA ST I
. 9B 1.5 IR FHFS Ortag gaRIiRTer 3w F84
. WI*BINBIA (AT LIARNZIFOT NHAH FBN
. A6 FIHT FIOGT HEOTOE YATAIETOr ATH T

ha [ I@ﬁlﬂ. Ol (Requirements)

. et §et F6
. (] 1= GG WFBRGE
6V/5AH

Eﬁ/ﬂ?@?m/ﬂﬁ (Tools/Equipments/Instruments)

- 1 Set.
-1 No.
-1 No.
-1 No.

TAFAT / SATAN (Material/Components)

. 9 = FNRCAGE I (=1
. ST e PVC Wire 2.5 35f fIfST
+ PVCYIF 1.5 sg.mm

. WIFGIBE (AR

. At oG FFow [fes @by/rFR

-1 No.

-1 No.

-1Tm.
- 1 Pair
- 3 Nos

Teon2 frog Al

Wﬂﬁmmwaﬂwmmﬁﬁ—mwwmlﬁﬁ
TMFHTE 93¢ (AOTF IICHA IIBOT (glass catridge) 92 FITGE GINT ATATIACTIIONT 933 ™

H7f© (PROCEDURE)

PO 1: FBTA (AT ARIIZFOr AT F4T

1 AfFSH (e 3366 BaNaw-a gRRRFer

G NIZNAN (6 T |

2 JEAR (PG PIFT FE COM dI8 VOmMA SJTHCO 5

o (536 (AR AR FP|

3 AT (AMIT TOT (YT AT@ 0 FFA 32
fOTATO AT SN GY AL TFT TP A3

buzzer ¥ W« |

cofae 1

NN AL TFY ([(TFE FE|

4 X0 (AT GARIIRSO! [N*5w F900 (B[ - 1 9

w. SIRTBTNA I e o~

IGL TR

2 O -1

3 ld -2

4 oG - 1, oG -2

47



PG 2: OIAF LA O! NIHT ST

1 (M AR 716 [Rifvd o e 1 3 fAf® F$FF (T DMM HIRIRIEFS] buzzer SIIETH
2 10 ffY W TN 72 oI 1 9 RAAT O 76 41 SMCE |
FER TIIR F(E ONAT GO ANS IPIEFH0 4 S(FH (AT (LT TS GG SIFS BOF 5INOR
N I AT S3YS PP 33 TG Buzzer 197 2 5=
Fig LRI ERCTIR R BT

CONDUCTOR INSULATION
%— > BT T e w1
6 I O GIS 2 (AT 5 41 ANATSfS S|

7 AT QIR I AN 4T

EMN1327H1

1 Ao PN (T DMM HIRIRIIRFOI/buzzer WIBITH _
Fig2 FUSE FUSE
(16 AT (R

2 foF 2-9 (MU 2SR SRS (ARI (AT NS
TG A FIOG FOG IR2 FFN I AT
FEN| 3 AN ATV FF; AR 137 S
32 (6T 2-9 MY @FE FF |

3 fAf%2 0 (ATF 5 ohms I N (T PO Ot |
gF6 T RS B0 oY 1 WINN® FoG
U a1 oL @7 RS G @ 1 =Hm)
TNR B0 TP (blown) FFOT OIF (@RI

4 NS PFEOIGEH G GAET GIAfe ANdqeie
FEN I3 (GO T (@6 T

5 AFEHEF BT G AT 4.

EMN1327H2

(of3e1 2

3. 83N fHFoT 2or fFoTr Ar/Bre Y BT

Ooo~NOYUTDhWwWN =

N —m —m 8 3
Quwoo~NouhwpNn -0

48 2AF [N (IS (NSQF - FLTNES 2022) - AHAN2GT 1.2.26



GFAATRGT 1.2.27

maﬂnmw (E&H)
REIIEE (Electronics Mechanic) - @fiE afst a3 'C?EYRW?

(R

FI FIB1F TTIZNT FII (OIFOG A2 FILATB ATV FHN (Measure

voltage and current using clamp meter)

TTHIT: I2 YA (T AN SN 2N

« I BT 192 FF AFH(AC) (SITFoET AT T~
« I B 19319 F1a fFBHI(DC) corteoGr Afars T

« FI= o1 5379 9 GfST FIE6 AfTy TH57
« P BT 1329 T O Fa6 AfFwer 1

ha [£3) |@ﬁ|ﬂ. Ol (Requirements)

. 30 2 WFRBR SR FIRAOE - - 1 No.

Be1/STA TN/ T (Tools/Equipments/Instruments) SAFAT/ BATWN (Material/Components)

. YI9F 33 O = 12V/10W ] -1 Set.
- FI O ([BfGGeT) (o=t . 100W/240V SR ST (B8 ==Y -1 No,
IO AT -1No. . farG wyIfSTG QBITR 12V / 7AH -1 No.
. ORI 0-270VAC -1 No. . SPST 35 -1 No.
. NafEe *newa san2 0-30v/2A -1 No.
Naf® (PROCEDURE)

1oy 1: fEfSera Fmer g (@& a3 footy INrsFaT

1 TSGR =1 fNBIa TIRABIA NI G|

(Bfqen

2 I fBIR Bl e 2 fOY (a5 T,

AN/ ZHNG IV | L/ | T\

2

FI o = SfFwsy Fa1 [fey e
AfSfEgFal AfST wEH Bize FE|

3 (R 1-9 IRTRIFIAT W @FHGT [RIIR

OCo~NoOuUuT D WwWN =

G 2: T FUeTa e afst certeotaE fawer

1 COM BIfNIEI/>5TCHIG (AN FICA NAFIO TS 4 I~ 6K o] e

PP
2 A (ARIOTF VOmA STHCG 215 F|

5@ 2-9 (MU RST SHPBT AC 8T ARG
(ARIBFE =M TR (S0 ARV FE |

3 f5F 1.9 (AT IR ACY/(OIE0 S [Renr g 6 fSears R (R @Re (B[ 2 @ (OIE60 (16

FIL 2516 5] FFA |

FNF T ST NG Gy ATy
FAI T AW FFI

PP

wean: i@y @&f&i: Wrotaa oy afe 7 (SRTF GG W AIFR NI G L1

5 NGNS FHN 32 (BT 2-9 (SEEGI6 (W16

PPA|

49



Fig 1 Fig 2

EMN1328H1

8 ARTHS BT FIGIG N S|

cofa=t 2

- wﬁm'vf?fm m%‘aéﬁ/ — %
1 | 8 IH6
2 | onfRus
3 | St

JOIR
4 | Natge B

NS ATATR

FIG 3: FIFH FUOE 5379 T S5 ooy Afawre Far
1 PG 2 G 4197 1 e 2 SPIIY FB |

2 F™ fNOEd @G TI¥= J266tF DCV
(OITFOG [ROITST AT TP (T 64 3 J (RN
AR

Fig 3

Fig 4

L
g
[

EMN1328H3
EMN1328H4

3 I GR o S| 5 NS AT T2 GS B (OI-66 AANIgef®

4 f5& 4-9 (R B BT G (RS T IR (O 2-9 T @TF6 T
=7 B fGT (OI=oG AN T | 6 SAfFTFF IR PGS AIH |

50 REASZAH (TFINF (NSQF - TTNEAS 2022) - AFANRG 1.2.27

G



JIO 4 FIFEN T TTITE T AfST FICF6 AT a1

1 5| 5 G AT 2SR = NG ACA TSN
fI@ICSY (RATBIR FIHA 26 BTe] FPA |

Fig 5

Fig 6

EMN1328H6

EMN1328H5

w

Ul

(TG IORKI PRA NG FPN 98 6P
fYOEIA 33 S FIIT (AT WA B |

O forer F NoEe GRE FN (%
POIP0A fGO(F Y I8 BT 6-4 (MATAT =210
(RS A=

oE omife I$T [ FHTFT FEN 933

(BR4 3-4 RS @6 FFA|
19 4 32 5 ANAIQN® FHA, G @TFE FFA|

~N O

G 5: FI o1 73219 1A O FIcaroa Afaarsy

1 12v/10W JSHBE 12v oG wmfsie Imeiie oo
YT PPN (T 67 7-9 (MU (AR

2 12V DC *N8HH SI2NE Bl FA ¢ TS GeAlR o
oo P

3 G PG 4 A9 4 9]¢ 5 3T AN B
432 (674 3-9 RS ofd @F6 T

Fig 7

&

LEAD ACID
BATTERY

&

EMN1328H7

4 10V X DC AISTF AR GG MO S F(E
QAR ANAQ© FE| 6 10V DC AR Ble]
FPN DC FIIH AN FPN 32 (B[RS 3-4
3% @FE6 T

REAF [N (IS (NSQF - LTS 2022) - AFAARG 1.2.27

Fig 8
CURRENT
DIRECTION

—_——

S1

12vI10W

T S
7 AEHE G FISO AT S |
GfT=3
N | IST=AfAIr | IS AW TFaT
wfFe/onTe | afs,
1 | @EesFE  |AAC
2 | ok Afs (B8 [AAC
=) 100W
3 | amors snfFe afS 5
4 | onsTR SR | afS 5
SIFG
51



m 8 TRESTITA (E&H)
CIFINE

GFTIATROT 1.3.28

(Electronics Mechanic) - (AT g3 CHICH

ATBIFA +ve 432 -ve BIfNfNT ANTS P (Identify the +ve and -ve terminals
of the battery)

TTHIT: G2 PN (T AN SN =

. 9510 fGfGBIe (OB B g3 ANTHS (SIFOINBIA IR DA JII6 INOIAT (AO AT T
ha [ G OT(Requirements)
B/ &I/ & (Tool/Equipements/Instruments) GAFAV/ SN (Materials/Components)
. AFrendt 5o fF6 -1 Set. + ARG G AT - as reqd.
. (SFBMAIBI 0-15V M C -1 No. - (B0 (A] - 2 Nos.
« (OIFBINBIF 0-300 MC -1 No.
. (AR 2 FBfGoE NF6eoR -1 No.
. foo SmIfsTG I6IR 12Vv/7AH -1 No.

TR AFrEEtE (AW (e ~IEend
CARIRTE N W 51z aafe Sy oreige
foro wmfie aneifa a3 Fare 3@

f© (PROCEDURE)

1

fAo-yfsTe IR o= S, N, Saaa=
OfAE R SRR /M &S (print)
T |

3F IO (FE WHN 32 TS FIIANRI (ATARO
fofze FE~|

GRE 1 @ ANNIE (OI69], IOV ywl, B
PTG, TSI (FG AR W@l AYf&F9e [
@6 FEA|

fBININ-9 DC (OFF6 AT AT (g™ HH
THed AfTTR) N6 FF, COM STHG FICAT
J0ET (536 (A[ J32 V, @, mA fofz® JIHE e
08T (GG (1] (BIP|

(AR = FF~ 43¢ VO A ALTFT TP
IR (ARG (OGN NCol BfF® FE-;
+ve GBI 2SI (OFBINBIAT +ve BIN~IE 43
(OTFOBIAL -ve BI(NIE 1 INCIFF -ve BIN~TeT
251 BIfR BIfsfreTss = a1

wear: g R{pfs fIordte T3 93¢ srroraf®
eIl

52

6

MG (NIRRT TP 993 (OI0G
AfFCHF ARG Yfors/fofTs IR (@IE6raE
fRTE/~E =g |

R ({7 @6 TP+ 493 [OIET A9
(ARG A el

AP (AR A TSN T, 5 (AP 7 LN
HANAYGS FFN 32 TS Sy omffe +
1 - fo=fC 612 FEN| 9 ARHS -1 PGy N
1

-ve foB AU T T 1317 (/A1
coeTfafe fRordie z=; Imeifa Bt e
7ef® + forza Y 2fSaws comenfaf®
At wate fofFe Fa1 TCITY a3z FICAT
7&f® wfoams (efafe @R fofze
FAT AR I3 BINE  (S6/IINIFe
ATATBA AT 43f6 - o A% wfoawa
NG (@rante fofze Far Tty |

TRAT: N BIRY (OrFe Yo FIao
corenfafea Sy Ineifaa B ;oo g faw
I ATTOI [IAde Tty O o
RIS Rdte Fa| [Fedte cornfafors
B @fFrseT ararIx [




Brafe- 1

[OIR 3P TS (F6

BTG PG

fasfa~ =9

ST @Mo5 G fGINAN IR FI AR FA1 =T

G5 (SIFOINGTH VIR B (G AMGEHAB AN T
EX|

GH6 G5 B I (1] [T F1 o

2EAF RN (TFNS (NSQF - FLTNES 2022) - AFAA2G 1.3.28

53




AT G 8 TGS (E&H)
A [ING (THINH

AFHAAZOT 1.3.29

(Electronics Mechanic) - (AT {4} CHIIGH

M@ ATBIEF (A6 WOBYB (OIFOGT 3 AH THTOT G FPA (Identify

the rated output voltage and Ah capacity of given battery)

TTHHIT: G2 AN (T DAY STHHN =

. WG ABIAF (A0 WGBYB (OIFOTT AF2 ST WSHF HOT ANG FB

ha [ I@ﬁm Ol (Requirements)
Eﬁ/ﬁ? ST/ (Tool/Equipements/Instruments) TAFAV/ SN (Materials/Components)
. N (OGO 0-5A -1 No. . oG SmfsTs IO 6V/4.5 AH -1 No.
. () 5% (OG0 WFNER -1 No. . oo SmfsTe eI 12v/7A -1 No.
. 4193 I=AIF 12V/10W -1 No.
. SRTIRFIS SRS - as reqd.
« SPST 32 - 1 No.
nEar:  Affrsate  cifSietew/am
~HZOI PN JT T roTTe era
FAIATZ FATS T 432 92 WPNAN/F G
WINT SIThd (AT e 291
N 'ﬁl\o (PROCEDURE)
1 JFIONF MR F, (BRI 1-9 (N (A6F [IFY o
AT R (TG S| o (R
S 0-5A
2 (I0 A TOHAD (OIF00 NS I <R (BT — .
-1 4 @FG FF i €O "t
3 WK 901K ol 6% F+ 432 (B[] -1 9

@G T

AqLACA N 1 [ SICqCA NS 2

cofe -1

4 o1 9 o f2see wmfsio e iRy snfFee
IS TS FFA|

54

EMN1430H1

5 SRFC Ol FFA, T FPA AMO Gy A3
HIRROE RS (GROIEICN

6 (B 2 G *1Tl (FFE6 FFN
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m 8 TGS TIF (E&H) QTR 1.3.30
TSNS (Electronics Mechanic) - (7 433 01

ANT19Y/fofGereT MFefIBa TIIRT FA Mg CT&/ATBIRA  (OI=0G
HAfTAT FHN (Measure the voltages of the given cells/battery using analog/

digital multimeter)

BTAT: 2 PR 0T SNAN SN 2N
. AEASTNIFBINBIA I FUA WS (given) CTET/INBIEA COTFOGT AN FBF
. fofGBrEmI~efera I3 FTT WS (given) (/NG (OIFOGT ATTNH FH~|

m'l'\")ﬁ]ﬂ@' (Requirements)

/ST &TN/TF (Tool/Equipements/Instruments) TAFAV/OATAIN (Materials/Components)
(AR 57 fGIGBre =6 NGE -1 No. . oG TG IMGIE 6v/12V (CHICAT
(AR R N5 NIeoiNoTH -1 No. AH @02 - 1No.

1.5V/3V/9V 6T -1No each.

HRAT: APTHILS 92 AT/ OIHA O
IITO (FTF 432 MBI (A3 fate =@

e (PROCEDURE)
I 1: GNIEIS NIFFBINBIA IIIZNE FTA CTA/ITOIH COITFoGr AfTNrf

1 SN NAG NEFT TPV I8 SN _
RIFABIE S ST (A "COM”  STTHBIS Flo2 ff
AR FP 432 6F 1-9 (MATAT V mA Q@ STHB
e 06T (AT (CIR |

Fig 1

i

N 1 | NULL \
pev 250 50225 pov
50 8
10 500
25 ACV
o4 250
501 25 pa
Sm X100k
DCmA
500m X1k
com 1.5V X10 V.QA

EMN1431H1

BATT gy po OHM

2 WIFBMBK (9§ PET|F F_CF DCV-(O (316 FH, ©
(TN B 2-4 (R =R k

EMN1431H2

3 58 3 9 (MU RRAR (571 / [OIR (OIE000R

FIIRFIE (SIEOG] AFI 76 T 4 9V O AZH, FIF (ARG FTS (-) B«

Fig 3

e — ) YA (TN f6F 4 G (R (IR

AYN qJ¢ IOIRF 2fSAHF (+) BN A (AR

Fig 4

VOLTS

EMN1431H3

EMN1431H4

a
(3}



5 f5F 5-9 (R SIS (OFGNGE K A
FIPN GJe (B[R

1 -4 % @6 FEA| 6 WIMT (@ RIS e/
UG G 19 4 G2 5 FNATQNS B |

7 ARFEE BT I AT FAT

Fig 5 \

o »\20 100 150 4 o1

20p
Q
pCmvay — o W Wsﬁ” "\ DCHAmA&A2
AC10V UP
w  F0 g ey, N ACV3
hFE N A

Q ! 40/ 5 7
AW g 3 6070 &0/ N

N A0
S &)
Ac2sv " @Xw 2"30 N dB6

dB

EMN1431H5

(of3e1 2

R
e/ o3
(A N | qerate | ™ ,,'mw
(SIFo G Far :
fofze TCACY

TEAT: SONEs fenad cernsew N6 F
N3O TATTIASIT AT BN FNETIeT
FE ATTonR [pfen Rgaem sy
CTe1/TBIfA COTEBOT AfANN FH

1o 2: fofoerE wfeefers I3z Fta mgmﬁjzgﬁ;iﬂﬁmw

OIS NG COM STTIHCO HICAT 08T (AR
g3V Q mA TIHCE A1 08T (AT AT FFo

2 WIS fBR 1B B @Ieow s e
YR M (T f5F 6a 472 b-(© (ML AR

Fig 6a

Fig 6b

BACKLIGHT
600 v

@,
oy 2

BRAT: WeT (@& NG @ rEaersy
fofeere mfcefera snesra s 3| afe
FfFTeonT O4fFe (eBrEiE B F
foefe ata g™ affarey TS [Rdw~
I

3 (ARETLS IO N G0 [@Ug A~ e o7 7a

32 b-(O (MU R BN (OIe60y A=y
FFNI

28

bA

4 fOfGEE oNg amffe RS R FE~ 33
(6Re 2 4 @6 T

Gfaz
e/ form
(I3 | querfate | f s Sifaer
R ooy | R~ = ar LIl
fofze TCACY

5 WIS (SARETYS 0NG S8 419 3 448 4
ANATYS |

Tear: fds efaumnem oy, fSfoeE
fiotags ecew  Afffihwr Rdvats

SATFOIR AT AN ST FAT (IS AT |

6 SAPHS FEI IO A T4,

56 BB RN (VIS (NSQF - SN 2022) - IFARGT 1.3.30



AT ZNH S TGS (E&H) TR 1.3.31
RAS JINH (WIS (Electronics Mechanic) - (T 432 I

TG AFSTATTHT LTT IV Yy a2 fGHGTST FHN(Charge and

discharge the battery through load resistor)

BTART: 2 RN (FICF AN TN [

« 936 ST TG INCIATE dFB CSrFebIa MY A6 (FTIT (SIFoUT HAH FH~

. (TG SIS IBIATS (AT G2 B SN ZTATHTATRI6 AN FHN

. 93 T°BT 51O FATF A O XA fGHAGIG (HR D) NI AT A1 WIHT [N Fo1
. O BN SfE A3 F I 932 AfaHa T

. I3 FTB *I&fS(Procedure) (S INBIH FLTIT T~ JJ2 BTG T

. %2 ST/1ET &S (Procedure) (S INBIF STITHY FHBF I3 GG FHA

. (TG (AFTSBTAA WLTTN eI FOToTe] B

TR ARSI TAMYSNT &HNF 59
AT cells f6F® Tt T
ha [ &3 I@ﬁm OI(Requirements)
Eﬁ/ﬂ? S/ (Tool/Equipements/Instruments)
I 5 fF6 -1 Set. ¢ IS IR (240V, TKVA - 1No.
. (OFBRIBIF 0-15V MC -1 No. * DPIC 16A -1 No.
. ﬁlTﬁlﬁT?l’ 0-10A MC - 3Nos. %W‘T/%W(Materials/Components)
+ TRCGIRGH - 1No. «  AMO® G (Distilled water ) (450ml) - 1 Bottle.
+ B W fETere] e Q- . (NI (&fe - as reqd
. ENOIERIIEIE -1No ' ac
12V <ITos - oz : . TGN (X7 (51) - as reqd.
: (a(j:;V)\.,mA PSS AT N . W@W(Crocodile clips)
- - 0. .
SR (B30 oo - 1 pair.
N R E| -1 No. . o 1 pair.
. o1 SmfsTG IIGIE 12 (oG -1 No.
fRATGT STOFOT: SIIHG AT (FTCAT YTAT F (AT (BT T5HT SATS T A |

A (PROCEDURE)

FIGT1: IMBIF BTATHTATR 6 BT AfTw~

1 7S (AT *MAEP 5610 A R (bulging) G 4 HIfo® G (Distilled water) SR SN (STef6%® B4
JREF W97 AR T, S, Faones RETCJAIRGLP AT YA

(A, SHGCANE T AR F: IM ACCH00
: 5 O oo IRGIMNGR I[RK WA (GIPN,
T, O (OO BT IGT T (T ARFRNG M Bom 92 TACGTR i -

ERERE ] (float) TGS NTETEHET A1) FAE NS (ST
2 O (oFeBR ITE I AfSH O Tro T (R0 i (T 5 1 9 (Rt 200"
(OO AR FFN 43¢ (BT 1.9 [@F6 FHA| 6 SR ot TEE TE o o
(TN 4153 55 ¥ raT IBIf Brfsf~res FHorey RACFENRGI ANANF HE e sy
FHALIN AT; QBT B FfS TS AA. PPN I (YN (TN 57 1 G (AT ZCACR ]S
(G 1 9 (TG FH|

3 IUB (O6 A YA (TN A2 W, W
WEAMTONE YN A9 NS (I RAACKETR0 ATAF (ST AFINTHT TGAT high rate
BI AT I discharge tester I1IZT FATIN T
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READING 1.150
Low

READING 1.250
NORMAL

EMN1232H1

7 JGIR BRI +ve S AOIRA +ve BN
d32 BT -ve SIS IONI -ve BIN(ICT
ST PPN (T 57 2-9 (MU (AR

8 AT TRAMAT WOEAT (SIFEOF b FA
QY ITCITEE (OB ST [T I ([T ST ST
I

9 AT B FACHR NEfFe W o7 Fare
B (OIE60 (16 P~ 433 (6 1 9 (@6
PN

BIfST: 932 foSTeITSia Ty 39w GifSs ax
TIY AFOIALHA AT AT TP |

10 Rafie Rafere BRSO FeFd oG
3¢ BTATKIENR06F [T MEFEY 2T I
(4 T0T I9); (B 1 G 1T (TF6 T |

11 G BIGIR 5 FEN 438 T4 G T (51T
JOMI S [{IRY FPA; (06 AN H6
FEN I3 DINNEASHCS (NG (Sfa o= |

12 O STCIA G G A fOSO1 (B30 IR

r RECTIFIER UNIT/BATTERY CHARGER 1

SUPPLY

L)_“‘

N

|
AC ‘ ‘
|
|

EMN1432H2

POST

POSITIVE

CELL FILLER CAP
ORVENT PLUGS

VOLTMETER

N

\

Q

SHUNT

:
9
e\

CONNECTOR STRAP

THREE 2V CELLS CONNECTED IN SERIES HIGH RATE
DISCHARGE TESTER CONNECTED ACROSS A CELL

NEGATIVE POST

EMN1232H3

(S5 YT CATET (AT IO ST P36
AfTHTT FAWEN A1 GV AFHT THAT A

I (T WA ORI SRR (ONow STSTILA TG A (ofF TS NMTF
I FFEN| a3 9 (AT AR
efI= 1

oBE, | BRGR | oo | 1TWOT | 2RO | 3WFET | 4THEr | 5T
| wWpfes | FEWG S
1 a5 (Charg;ng T2 (Specific

i V| spP|Vv |sp| v |[sp| v [sP]|V]|spP

fatrg(Voltage | current) gravity)
1
2
3
4
5
6
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3 !1|gh rate discharge tester
ATATIN NI, TN AT6 (LIS (@1

13 High rate discharge tester QTT (RLTCNT (STF6G

PG 2: (ATG (ABTSBIAF NILTTN INBIF F5oTS FaT

1

(021

B SRV S — V. 14 AREHFT

OO g SesT fAHE MR I3 (See s
AT T

(MY ANeCd %Iﬁs(Resistor)(’”ﬂ%:fﬁ‘3 (Load resistor)
IO ]2 TNBIE MY LS FPA (I 69 4
& (MY R |

WY NI G PG 5 FBN (15 (ATF 30
CTFS) ¢ SHNGR G H T FE|

(BRI - 2-9 FATFHV ([FTFEG I
ATH IR ([AFG P, (e [Rafores qouw

i DPIC
Fig 4 MC 0-10A Row-1  Row -2
oTo ®
ks1 l\sz
. + +
A€ . ® @ Mc 0-10 A
= MC - .
= 12v \/
= 0-15V ) 8 g 3
O | O %
1175V I (OIEOIGH PNoN A QIB (X
JGITR FETEIS FII M|

fSSTeTOIta fAfiE Wy 32 (S0 AT
FE

G FOSOIS FAI- ST 3% A (NS ey
J32 (OIFOUOE NYFT A FP I3 Qe
B

IOIF 1.75 (OI-6d WG (Mg ok 5
FE

(OIEeS e AT WsE (B[R 2 G GF T061 9 fOBINGd <1, WAy A61F Forek S|
10 SAFFF QI PO AT F4T.
ofqe 2
ANT AT | Amps g FICAG | (F1G FBF B3 | B 1 R | E G ARV C KA
30 CTFS ACAFS BFQ (OIE09;, (IfoF 5P [T
60 CTFG
90 TG

AT ZIVH (THINF (NSQF - STTNES 2022) - GFIARE 1.3.31 59




;::% 8 TG 3T (E&H) QFITATRGT 1.3.32
IS (Electronics Mechanic) - (71 433 01

COTTT (1Y IO ATy (Maintain the secondary cells)

BTAT:92 PN T TN ST =N
. MBI 4a, (SIF6GT I3 (AMG3 W FAF T~ 93 AfFTef~ T~
. BT AFTHTA TN, ABIHT WIET AT FPN, TTATH TR0 B 2 BT BTG FHA

ha [£3 I@ﬁlﬂ. OI(Requirements)

E?T/ﬂ? SN/ TG (Tools/Equipements/Instrument) TAFAV/SATAIN (Materials/Components)

. APt 5 -1 Set. . oG SmIfSTG IAGIR 6V/12V 100 AH -1 No.
I E RV R E -1 No. . f®® G (Distilled water) 500 fNfel - as reqd.
. (@ J 0-15V DC MC B2 -1 No. . (NQIFTIN (Sfet - as reqd.
N S ERC IO Y SO RO E| -1 No. . JING ARETHFR B0 - as reqd.

. T3R: g2 2 -1 No.

. TSNS -1 No.

o XY ATwA - 1T No.

. (@B oMo - as reqd.
fRATergr SToder: AOIHT AT FIGT IR . MBI SN FIG| FAF TN (VOIeT TG S{IY
STXE ST ATIGINT AFST IS (A A GG [0 =
AT T, RO TR arest 93 FRarerer . G OFF IEAT, WF 472 ST GO
il SN RE |

- % WIROE, ™I AT (FINT Gl IR0 AUEN
N, FRY ATS BT *16 SfFG =@ M|
RIS (PROCEDURE)
FG 1: AMBIAF 4AN, BIAA (SO 932 WFINF ST (A6 A~
1 WG AR (BRI NIH S| 5 ST RS 1 TN LTI G (FIe, I

8 ZTOMGe NPT e |

6 S9N M HOAF BN clamps T NS
(MY; FH*o© S (T OIE Ol e ANR|
(ST 1 S5 ORIV WoTd [FNCHAF - FfoyZ

2 ORI ofFe fRemafd sy s

3 BRI 49, (OIF0Y] 98 WTIFEARE WSAMI
@fBs 1A TN 933 (BRET &6 T - 1.

4 O fOOIF G2 AT (T (FINS OFed (e AFSFIHNT T |
E% @E'EGE@” SR M (IR0 M 1 o7 7 IO (ACF TS SIAA/SALTIN & Fh |

8 ARHFF BT FICT AT FAT

of3e1 2

(OB, (ARIfed -
ENEIEEEER 4255 BT AT S8 Tra 0ol Ao

2
3

60



G 2: IMBIHAT SIHT AH 4T

1 MBI (TP (TG FG 3¢ (A2 CMOI G GeTs 3 fGGo MFBRoR I<2E B WM BIfed
e QRN e I 172 FE BiaaeE GG (OIE00 AT S|

A T 4 Bi6-1 4 SfERe R[fsad Sy SfFne wa
2 ANAFE FAE FING I FPN 432 0N (OIEOIGE O FE |
ATHR T 5 AFEFE QIR FIGT AT HAT.

BITG ST AMFO (OI=o0r, [NHE NLNFHT 933 BITTR *ToI T ATY =91 (RATHR

WTFET
AT TS (OTEo G AHE TSR "'\W?;::i'c "SIz (percentage
TR f ch
gravity corrected of charge)
to)

6V 8V 12v 24V 36V 48V

6.37 8.49 12.73 25.46 3820 | 5093 1277 100
6.31 8.41 12.62 25.24 3785 | 5047 1.258 90
6.25 8.33 12.50 25.00 3749 | 49.99 1.238 80
6.19 8.25 12.37 24.74 3712 | 49.49 1217 70
6.12 8.16 12.27 24.48 3672 | 4896 1.195 60
6.02 8.07 12.10 24.20 3631 | 4841 1172 50
5.98 7.97 11.89 23.92 3587 | 47.83 1.148 40
5.91 7.88 11.81 23.63 3544 | 4726 1.148 30
5.83 7.77 11.66 23.32 3497 | 4663 1.098 20
5.75 7.67 11.51 23.32 3452 | 46.03 1.076 10

FIOT 3: BCATHIFIR6 B AT AT 433 IO OIS FAT
1 JIOIR (ATF (S0 B L. 3 (AW 2T 3 I (OrF W1 e S few G

2 AR o IEFEAED S0 7ore I SLAEE
FHEN MO (AOF ONFT WS SIS (FNT 4 SIS FCOPT G SATI LT93fe ANATQf® I

RS ERE ANfCE® 1 TP =3 R DMK NG BOF B2 B Ao Feew;
GO S (S5 PN 9.

HTAT: (A TY@ 2, Nfos Graa B 5 B BISRM TS FF A2 ARG (SIFH G/

N TG | FIIG (G = MBI BITGH N (16 Il

6 SAPFS -1 IO A F4.

RS {NH (IHIS (NSQF - ST 2022) - GFANRGY 1.3.32 61



FIGT 4: TTOIF TFNCIHT FAT
1 JORE IS (00 JARE OIig Sy
NGOI(F WIR [FAT O AT I

2 IR BIffEE (A FAIISACE G0
RT3 AT FCI BATI (BT AT

3 9w GaK (Distilled water) ¥ fNfA® &fFs
CITGIR B0 ORI TR i e 67 1-9
CRATCT TG BT SE AR Sl

4 ([P CMOT G3g GAT GI FI=F _I I Ay
IOIR B NIRRT T

5 O MY ARFIFRE TP G732 I AR FIG
A P B =1

TEAT: AfTHA FAF AT (IS AfTHa
WY A SNy o o merae
fSota Ayt FaTt0 REN T

Fig 1

6 5o¥ O BIRNAIAR S AN 78 FIANSF
SfHFONI IR ST AT ST FE|

7 AFH QT I A 4T

62 AT ZRH (TFAS (NSQF - TS 2022) - SHERGT 1.3.32



?g::%ﬁﬁg 8 MGSTIF (E&H)
CIFINE

(Electronics Mechanic) - (AT {<} CHICH

AFIAZOT 1.3.33

TRIYINGIA IIZNE DA FCATHIART NS WS LT  fFmmsy

I (Measure the specific gravity of electrolyte using hydrometer)

BTAT: 2 AT CICT AN STHN 2@
<1 SfSTG IBIfATS AR IR IeA NHE WamsE T AfFwreyr |

ha [ %3 I@ﬁlﬂ. OI(Requirements)
Eﬁ/ﬂ? S/ (Tools/Equipements/Instrument) TASAV/ SN (Materials /Components)
. oG SmfsTe IeIR 12v/60 AH -1 No. . NfS® Gl (Distilled water) 500 fNfel - 1 Bottle.
I OIERTIERPAY -1 No. . Yahg® AERPERE UG - 200 ml.
. FIAGEEE 1No.  + 1OR FNANHG PR Gy
Safety googles -1 No. SIEENERCE - 1 No.
RArrgr oo FQPIMG (ST LT
FURATNING (ATF (614 T FAF G
fRarergr st |
Ao (PROCEDURE)
1 NG SR Y 1o A 6=, Bifsfaret FeHe:
AHE PP
1 579 BIETge s sofie iteTa Iuaq
AT SFTHH FAT XA (GG QUAT I AT STONTATY RCATEEER AR Wy
CTrT ARFIRNB Ay “fFma Far = 1.28 TSI SfEo|
2 ST (©°6 2151 Y& (P ]2 ZEFN307 B 2 YN ZTATH 2164 FRAENIRATT 1.150 4
N FEA (TN ST TN CTABTS i fRs57e
R [ew (Ire Ad|
(ST I (4T (@4 JoNT SATAR N

Oofaea

AfTHTT FACIN [ QN YTHT THAT (FICIF
WOTBLA NG Al (ofd TS ATA|

g 1 9 (MUt AR SFFOIR /o1 oo
RGN IR AX©15(Nozzle) (GIBIN|

I fOrf ZEATFENROIF (FHNIS WF NG =
I

ATAF T TLITFLY NI T 2 (BT ¢
@TFE FF|

ORI 1 q a6 FEFT BIY WREFR AT (96
I

READING 1.150

READING 1.250
Low NORMAL

EMN1434H1

1 (Bfqat
AN SNHIS HIGE YOI (remarks)
1
2
3
4
5
6
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8 IMG3F (E&H) AFTA2GT 1.3.34
R CIICES (Electronics Mechanic) - (AT {<q} CHICH

A0 INBI AIAHI T~ 932 ANCIF IIZNAL GT ABS 51 7 5T
FATT YTATOI TR fHNT ©F 612 FBA (Test a battery and verify whether
the battery is ready for use or needs recharging)

TTMIT: 02 AN (I AT SN =N
. 9O TBIF HATH TP 32 IO TIZIT GIATABS (T ©F 612 FHAI
. eI fAOTIE] 4T ATIG T ©F 613 2|

ha [ &3 I@ﬁlﬂ. OI(Requirements)

ﬁﬁméﬁmfﬂﬁﬁoolsﬁquipements/lnstrument)

. mmﬁﬁﬁﬁf@ -1 Set. . ﬁf@&ﬁ@@l’-"{ﬁuv -1 No.

. @%mm HAATH -1 No. OATTV/ SATAIN (Materials/Components)

- TRAGIMCE - 1 No. . @ell I (Cotton waste ) - as reqd.

- MC (SFBBIR 0-15V - 1 No. « Test probes X crocodile clip - 1 Pair.
RIS (PROCEDURE)
IO 1: G IBIF FAHI FAT 932 IBIF I GINT AT ST ©F 612 F4T
1 DI~ ARSI F41; (SN IITE FE 7 6 TM TIT STV HITHF FoATHe BT 2, OIS

(OIFO0 43 WONAA (OIE0G; AN FFA; IR FIRRA G ABS |
(G 1 9 Y (6 I

GRS AATFENRGT B (Level) AT FFA|

Fig1 HYDROMETER

\)

3 TAGINOR Ay A 3 o7 ARG
e T AR FN g9z (GREA1-9
THIS (TG | .
READING 1.150 READING 1.250 8
4 A8 e 1.28 N1 7567 | Low NORMAL s
=
5 M4y« ECFIC§IFI 209 Wd(Level) 3CF|C§I (2ATOA
GISGERCRIGRETI
cofa=t 1
i Sfasrsy Far EUU [ | T
3(cell C\':IC%"\:T(Measured BP ] (specific WJFTI(condition) NFIT(Remarks)
no.) voltage) gravity)
1
2
3
4
5
6

FIGT 2: MBI Ao F4T TG 571 ©F 612 FAT
1 g STNEE G O A OO (B50M(high 2 AS6 G (@I 1.8V 1 fATE @Iy =1 o1

rate discharge tester) JIIXT (A (FIMGI A T I |
IGACT FREA @IS AT TP 5 3 qooff ey G ey S IBOTETR TECFIRGS
CTFCGR N I | A T Ay S|

64



4 RHE T 1.24 97 N6 WI0R F1 o1 A=Y
FE|

5 M SIS AAFE AP BATIT WIZT AH
©IRCe ANGIH IO Far® [ |

CONNECTOR ___—1

POSITIVE
POST

CELL FILLER CAP

ORVENT PLUGS

NEGATIVE

STRAP

THREE 2V CELLS CONNECTED IN SERIES HIGH RATE
DISCHARGE TESTER CONNECTED ACROSS A CELL

POST

EMN1435H2

AT HINH (IS (NSQF - TSNS 2022) - AF ISR 1.3.34
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m 8 TFG3F (E&H) AHAAT2G 1.4.35
R\EI B (Electronics Mechanic) - afsy (AC) dR fofs (DC)

AfTTH T

fafeox w19 “fasrer Fate Nf+efUBa II3=a FH (ACV, DCV, AC 1, DCI,
R) (Use the multimeter to measure various functions (ACV, DCV, ACI, DCI, R))

BTAIT: 2 YA T AN SN 2N
. omg FIFRTBITE Soreg AfFSw oo T+

. {51 1A= (OB G 932 FICAT ATV TN
« O TAIANZA (SIFOTT G2 FIAB ATV FFA

. 9316 Y267 AfSTATY (AR FOT) AT FF1.

ha [£Y) I@ﬁlﬂ. Ol (Requirements)

AATN/TF (Tools/Instruments) TATTV/ SATAIN (Materials/Components)

. R B 56 1 Set. - O 1.5V AA RS -1 No.

. DC RPSU , 0-30V/5A -1 No. - fAS-mifTe e, 12 (o -1 No.
EWW 0- 270V/1A -1 No. . AfSRIEH(Resistor)(Resistor) RGN TN - 5 Nos.

. (A 9% OG0B NN - 1 Set.

A (PROCEDURE)

% 1: Mf*o-forad Oo g Ly ~

1 MG WIFo-fNONR, ONTd (A& (T I3 AN
YT A TN 473 G2 [T GR[T -1 @
@FG FF|

2 fong 5= (6F FFN I O FANT WIBN
N IR SONESNI6-Aog e, fNones

12 (ofqs

a
b

©

oM FNHNGE A6 NN I3 WO N7
HABOFATHT IV |
fBIR ©eH 25 AH6 Ol |

E 7 GHfs 32 S| d SoveTg AR HFS 972 O & HfFwwaT
3 forR SifAESRiTe (oRe i5e 38 Rfve S SIfPIGS FE|
O (ArowfeT T TP
(Bf3e 1
S cereoEr afst (e G
@G N2 cereetod Afafg A oot Afafg
o5t Frtao afst Fae
R ER IS AfTwg A& N2 IS AfFwg

66



AfStanya @&:

(4&} “3(Range no.)

8XUA (9&i(ohms Range)

19 2: fSf (DC) certsoeT Afawrer
1 e (OIF00 AR Faro o ([ 326 16

N G} A2 (NS Gy (Fel (VAo FE|
(61 2 g [Ro® AT IR 433 (Fe ([TFG
T

2 (BRI 2 G (5761 ] FTOIRA (OIE00 A TN FP

1

3 fNufge DC N8R A2 2OfWEG (RPSU) (ATH

QAT DC (SIE08 AN F0o o ARSI
(16 I

4 RPSU g9 WIGOAL (OIe00; ATNN FH~| (6

RPSU (OIF00 WIH8 IO AR FICo

R TFE FFA| ATATG ZCeT (76 AT RIS FF1| (BfIeT 2 4
ARANANF® (O0G ([FFG FFA |
(Bf3=T 2: DC (TG AfAxToY
3. &1 cortsetTm o3 fofze offasrer
e (R210] (STEBGT FAT (SIF0G
1 AA SHFI(IF 01
2 G, 12v/9V
3 RPSU ®IGGG
oo ffSrsae oy
B0 TG G I AT FACS WEBNOR o

10 T |

57 1 9 U e G Siffaeel Jgs
FE|

(BfRet 3« TNBIE = (Mt fAfGewsfe «ifgsrsy
FHEN IR ([TFG FF|

AT AF O IS AT FI GNT ATIG
0T (516 ARSI AFITSN I |

(1Y N ARION e I3 (G 3 g RFCT 16N
W AN FPN|

(5f3=13: DC TS AfTwr

Q. TSN AT
6 T

offasrey
ISAN

REGULAR DC POWER
SUPPLY UNIT

+

@ OUTPUT @

MULTI
METER

RESISTOR

+

DC CURRENT MEASUREMENT
USING MULTI-METER

EMN1536H1
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IIG 4: AT COTTeBGT AN

1 TSI AC (OIF0G NN FIC® Wfeo-No- 16
|

2 fNGR BINNEorE dF6 ARISNA T AC BT
S ALY PP (WCOI- QT PINE) |

3 (Bf]e1-4 @ O 7 (M [RiGewsfer «ifgsney
FEN I3 ([FIG I | WHAS AP ONI (OIS

AT FACO ATIGN (A (6 ATAT HFITS
|

4 i COTFBIGE (16 NN AFITSN FP J72 419 1
(ATH HIHN-3 QNS F |

I 5: ST FLATOT *Afawrr

1 6 G AC FIIH AT FACS W6-No
10 S|

2 g0 SGI-GTHINE IR GQUIA (supply
source)SMY TS FPN I8 OGN (SIE00
50V, AC & (316 |

3 5@ 2 G MU =R o SifaeEs@ g
S

Fig 2

AUTO
TRANSFORMER

P N

@ OUTPUT @

MULTI
METER

RESISTOR

+

EMN1536H2

AC CURRENT MEASUREMENT
USING MULTI-METER

FIGT 6: AFB JRU6A AfSTamaa AfFarer
1 WIfeo-TNORF YRRAIRFOR NITAR (6 FPA|

2 To¥ WIBF WA 26 HIH FHA.

3 T W, NG =Wy {3fSe (ary a9 == (7
T Y J26(0 51 WTET AT

4 O SR, NoR0 syt I e 1 Ty
[ O ASTANHR 32 3256 IF IR AR
= 3)

5 (BfJe 6 9 “TTF (TG TP
(&f3eT6: 9T Y2167 AfSTamym AfFmmsy

. | 269 WIFT fstary
1 brej
2 BE]

(Bf3 4: AC (Ot AfFwTf

Q. (SIFoG AT | efFwror Far
(76 TN (OO G

]

2

3

4 (B 5 g O =7 (v f[ifGewfer ey
FHEN 2 (TFG TP ISNNF WS HdPe
AT G ATITGC (T AT Ao Byl

5 @Y NN Ao FPa I (6R[es g [{fey
TSN NN ATTNN FE|

(Bf3=15: AC TSNV AN

3. FIMIB AT | FCI6
(76 3 offasrey

1

2

3

4

5

6

7

8

EMN1536H3
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m 8 IMGA T (E&H) dFAARG 1.4.36
R CAICES (Electronics Mechanic) - afst (AC) 4R fofs (DC)
Afa o g

afst a3z B FaffS sfammtas o fAfey gatag NeE s re 8

(Identify the different types of meter for measuring AC & DC parameters)

STAIT: 2 AN T AN 556N 2N
« O WIfF3 (ATS TCFF 499 (AC/DC) 3¢ OIHT IILFIHOI AT FBI.

ha [£Y) I@ﬁlﬂ. Ol (Requirements)

AN/ (Tools/Instruments)

« (SIFBHAIBF 0 - 300 V MC ~ 1 No. - &G NG 0-400 fRHP=ISAT -1 No.
- Ammeter 0-15 A M| HJIC~&T - fErtereafs fNTIR 45-55Hz -1 No.
SICERED -1 No. . WIfFB-(I& (SIFBINGI MC 0-75,
e Ammeter 0 - 5A MC -1 No. 150, 300 4<% 600 V - 1T No.
- 8xfCH(ochmmeten)-*TG . WI<5-(A& (SIFBRBR MI 0-150,
3¢ PIfIToR 43 - 1 each. 300 4<% 600 V -1 No.
- ISR FIFA FBIF 0.5 &G 0-0.5V =751 - 1 No.
271 (PROCEDURE)
oy Tiong T weTR ST T 6 IR RN PTG I S|
errefis e @es Fe Q| CHART 1
fofFoaaT a3 @warsa Gy ﬂ@?; dR SYMBOLSMFETSS:&ZA&TSETFQS:\;'SNETL;CTR'CAL
wlths ﬁ'\'ﬁﬁ'\'ﬁ'@?fm i 4 FFAI 0 MOVING COIL MEASURING ELEMENT
(N GICERRT fﬁ'\@‘[ﬁ?{ ﬂ?ﬂ% ([ ﬁﬂ; ‘Pﬂﬁﬁ:@ﬁ/ 0 MOVING COIL MEASURING ELEMENT WITH RECTIFIER
FIFNN HANG FACO GIAE/NNETL (LR f5fe H  MOVING IRON MEASURING ELEMENT
QWW/WQW N P —  TYPE OF CURRENT: ONLY DIRECT CURRENT
~.  TYPE OF CURRENT: ONLY ALTERNATING CURRENT
2 fXOr=g (&6 WT_&W 3¢ (BRI 1 9 =Y @6 ~C  DIRECT AND ALTERNATING CURRENT
PP _|_ POSITION FOR USE: VERTICAL
5 1 POSITION FOR USE: HORIZONTAL
3 DTt/ AT e ﬂfi\')(printed) C@E 1 INDICATION ERROR 1%
fozfeT o3Fy FE| 25 INDICATION ERROR 32.5%

INDICATION ERROR  3.5%

w
o

4 BTG NG - 1, HOIF R I WY S FPA I
G FF; (B 2-9 A5 @FE FH|

5 WIME NS fNOMId O ON&@d  4Iesfe

RIS TN R (BRA2-4 I
TG FFA|

TEST VOLTAGE: 2 kV=2000 V

B> |

OBSERVE INSTRUCTIONS FOR USE

EMN1537H1

cofaer 1

T~y | fuena BrRer afsy TN | 9FH/I] dFF/NIF6 | WSAT
90 s f S CFe(Single
(Single multi scale)
multi range)

69
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m 8 TMGATIA (E&H) ARG 1.4.37
REI BT (Electronics Mechanic) - afsy (AC) dR fofst (DC)
AfFror Ig

CRO/DSO FB AT ISR NTg T *NIe o+ 932 AfSio Rzt o
Y SPA (Identify the different controls on the CRO/DSO front panel
and observe the function of each control)

TTMIT: 02 YA (I AN SN =N
« CRO/DSO 76 ATMNTH WATTATDS FTGIA IS FBN

. HfSfE AT N NTFTT FILFIEOT AL THT FBAL.
Zﬂ'mﬂﬁf (Requirements)

HAATN/TF (Tools/Instruments) TAFAV/SAMIN (Materials/Components)

«  0-20 MHz G BITNe CRO/DSO- s - ¥ -
(AR fHB 93 AT I 57 - 1 Set.

HEAT: APTSIE NI ONAH CRO/DsoaaWW oAy 4 Rte 33; AfS®
ﬁazrww—ﬁasmf&%@mmaa\ AFrFNTRg FITg 35 FEA|

AfSfE gt F1*1= BTE 4 FATS CRO/DSO-A7 w‘vmaﬁ\ WY AN FH
Ao (PROCEDURE)

BI% 1: CRO/DSO F76 ATTNTH WATTABA fNTHTTT ANMS H AT
1 IO (026 AT, AL ATSOTS Yoo TR 3 SRR MR A 7k (BfReT 1.4 SR

DIRY W‘T PPA| (TG TP |
2 AT AN/ HF (TR A o6 AT FU G (G 9H 4 CRO/DSO F6 NS ANS MW G719 2
I BFe DS FF3vfd yN, GRe1 4 938 3 NI S FPA | (AP 1)
NG (W16 F |
Fig 1
16) (17) (18) (19) (2a) (25
‘_i.« --.;r./ | - \F_.- ?_.— .I'_
|
i o o Y e e
O OO
J - ______*_ ' P,
/ o 8278
b auto _I/.?é\:
oouptl_n_q____saum'_ et
?E‘ f?:::? (29)
pe EXT —
VAR S = (30)
@ " | !LDFI "'--.._Im L
AT ey
M lm d’ - 131 )
-mnou INTENSITY  FOCUS . el .. e m%:':"'L —-::fé__'é\::
oo 00 5|50+ @ r.
| | & .'-. e /|
“ ‘-\‘ Fn o i : "'~-_. L~ A= - "I\ —
|\1),-\2J, (@) (&) () 5 10) (11)(12) (13) (14) :2) 21) (22 \3.
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cofaer 1

CATEAT R

O| 0| N |[oo|ul | W[

—
o

—_
—_

—_
S

—_
w

14

15

5 ARHS BN FIG| (6F I,
PG 2: CRO/DSO-(O AFSIB F76 AT FNTFTIT FrFIfaor ATHT

1

TG PGIG(Power cord) CRO/DSO I ST ST THF
PPN 33 BT AC (V3N SRR 219 Tl

B FEN 33 {FH (G TA® w1 28T VLS
SN =T SN |

I (GO W 78 TTegeTord JH0 ey
HOMRAA G ©IFgel 33 (FIH™ fNTgoresfe

STNEST FE, (BRI 2-9 VT @6 T

fF a0 OFF (GOIF O OART Nugara
AT TN FE|

ANY/ROGN AN FPA| [NTgT FFN, (S
AN AR VT FF~ J3 AL
CIGSTY ARt =Ie; (B[e2-9 YT ([@F6
S

6 WYYNP WIZHN NIFY AN I, (GO

FNBT T TN, [HIe ooy A
TME; (BReA2-9 AT ([5G FFA|

7 OFY ST (vertical position) NIHTTT G5 41 6

HAAIQNS FFw 432 (BT 2-9 FTHT FFE6
FEN

8 GBI 19 [I50- 27 FACIW SI91TeTd Sneo 76

72

269 MY OANYF ©IF/CRO (AR I BA
YT PP

9

10

OImAN(waveform) FATHY FPN, GHNRI
fNTgIef G GF I RIS IV d33
fOATE FOR (T T |

(6 2-9 IR (TF6 TP
ofIez

3.

ICERIGEEIY AT Af~a JeIT

1

2
3
4
5
6
7
8

AISVS - BIeg/AH
%(Intensity)
(P11
STE/Rern|
ST N AIE
ICEEAVEEAD]
OHT WEW Ch-2
fR9M Int./Ext.

11

12

TRE fNTFT G98 (FFG VLBV Ty GrNasfe
HAAYS FP |

BAF RN (VIS (NSQF - FLTNIES 2022) - AH/AN2G 1.4.37



?g::%ﬁﬁg 8 IMGA T (E&H) dFAARG 1.4.38
R CIICES (Electronics Mechanic) - afst (AC) 9} fofst (DC)
Ffas o g

CRO/DSO T3V ST¥w NEIfNorg 5929 G V

V. , ANEIE AN

DC’ AC’

PP (Measure V_, V,, time period using CRO/DSO sine wave Parameters)
BTT: G2 FFAAHI (T AN TFN I
. ff1 cor=B o “Ifar™ 2+ (VDC)
« AfST (OTEBTTE NN AT T (VP-P)
. G0 RN STHS ATANBIAT TNTIT AfTATf T,
ha [£) |@ﬁ|ﬂ. Ol (Requirements)
A G{TN/TF (Tools/Instruments) GAFTT/GATAIN (Materials/Components)
. ofFrEt B 56 -1 Set. . CBH-TIo GRTHav,
. FCACRIA, 20MHz -1 No. 230V/12V, 200 mA - 1 No.
« RPS, 0-30V. 1A -1 No. o CEATTRITNG G (A1 -1 No.
(OB IR/ NG -1 No. © YR (PH, 1.5V - 1 No.
o QP N9 -1m
Ao (PROCEDURE)

% 1. {1 consour faarey
1 G2 A (OIF0G AN FA0o, AfS [T 4 (A EMF I W&l (RS =T,

(ST 0.5 V/Div-4 (16 F| 5 g4, FoeTs s sF, (G 38 Reom
2 JIAT (AMOY) (ARRFAF  (NSIBH(Negative) 7R N6 B IR W [N IR T (@IS

S X &« (AROE &I O (NGB (Negative) I3 TR (A EMF = 3 x
2 OAF (Positive) AT AT FPA| 0.5 = -1.5VI
3 AT (BT T I A0 T FAIW@ A 6 T2 CETF ARICS [AF© DC AT SR (0-
(Bf6 (m @ (A 3% [ g SN o 30V) I FHN I LT9Y-2 (ATH HTH-4 NGNS
MR A ZSAH(Positive) (SITOG T FA| P A2 (BR1-9 A HISH ([FPG I |
CBfa=1
Q. CSTTE6 ATSHE LU (40T (8T freaasisa | f[ISwaasisdy | (Oneeey,
TR COITFOGT WIEN BT AT GV BN agfes
TCACY TCACY AT
CS Afaarer
F41 TV CRO
1
2

73



DC VOLTAGE MEASUREMENT
OSCILLOSCOPE

FIG; 2: AT CoOTTeBGT ANy

1

AC (OIF6G AfFNI F0®, AC-DC 366 AC
HIZCA (AMOG) (0 |

B0 (OIF0G WG AHBE 50V-9 (OF6 AfS
fIO191 (56 S8 32 512N (I 336 10 NI e
STNE&ST FF |

gF6 CEAN-TIoN TSN CTPlg STy
FHEN JBO ALY NG BN (TF o
TOOI O ST0E G 33 WNI6 3976
IR e |

Ble], BB 93 BTG ABRNRE JNE30
FE|

N MRS ©57 TF FITHT FHA |

(Or°6/[5S TR BFF SRu-A el I S|
dNNOF S35 PN IO SO A O
HNFOII (LT |

OB (Positive) ¢ (NROTEP(Negative) RIS
LT FROTGNR LU VN A, AN © SIARCNT
Y (ATH ST (OO0 AT B | (BReA2-

4 SRTEATTHIN O] FHN, OFF O (oI ALITFISF FTFE T
O (BAOE (T ANET I ARSIl WFBRTR  T9=d B ETEINET CFSI
FE TS CPIBRT S OIS (S0 AN FE (STFEIGE RMS NI
IEEIERET T
(Bfe 2
FN wIeyrNed | fJenaa froroma | Fraq (oree | 147 (ATF | RMS (SITe6 01
F26 AfTHINT | S | s | o Fraca (Co=BfBE
coree/fSel | Farfrem AT o (SIFBGT, | Trar Afaarsy
(OO0, COTEBGT FATT)
tagfes LG YT
9TF FATICIY

74
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ACVOLTAGE MEASUREMENT

OSCILLOSCOPE
Sessssssns] ||| oI ";j
IR A e @28 s
:\__.f \ .!If: G le Hlla 5@
[ | I SR tr— L]
' ‘?—'{g
o
i
ke

STEP-DXOAWHN
TRANSFORMER

I

e

t

3

FIG 3: 2N STHTOD ANNSI 43¢ {FFrareafst «fawer
4 YA IRZA A AN OACHA [FFCPICI 5191

1 PG 2 4 P (AF P (OIe00; ARATHNT AF,
OIRY (] @ﬁ‘?ﬂ?l’(time base vernier) (1) (¢ CAL
HIZA ANFTO TP

2 SINY/Rero (576 T~ | JF6 AT 36 FEN
(YA FLLFS ™SI (M1 |

3 G0 T BLFd G Yo VPO [ROren~d
ST TN P J3% (BT 3 G IF2 ([@PG TP

PN, (TN, T 26 PG ANTFE| (B[ 3
I+ fAg=|

5 5 7 39T TS TR

SNTFE () = SN @ AT x [For9/6terd
S|

FPTRIeEf™i (f) = 1/T TGS

(Gf3= 3
HAAT Attenuator J25 et s AN AT et
AT Time/div. v Afe ®) ) = /T oG

2EAF RN (TFNS (NSQF - FLTNES 2022) - AHAA2GT 1.4.38
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AT ZNH S TGS (E&H) JFTAATRG 1.4.39
i"ﬁ@ﬁ@ REIIEE] (Electronics Mechanic) - afsy (AC) dR fofst (DC)

Ffaror g

TN (GNIA6] F°0 NNNA fIfey RgT *mre I8+ 93z AfSfe

T IO AT FB (Identify the different controls on the function

generator front panel and observe the function of each controls)

BTAAT: G2 SR (T AN STHN 2N
« T (GNICABLA MG T°6 AN NTFT AN T8N
« TIP (GNTTABLA ATSB F76 NN FRNFTIE TIF ALIHT T

ha [£3) I@ﬁlﬂ. Ol (Requirements)

AL TN/ (Tools/Instruments)
. (] F6 g8 ARG NIy

> 0-20MHz CRO- G BT -1 Set
. ATCAGS T T
SR FIHN (SN0 -1 No.
APFIIS AT OAAFH TI*N (GRITAOIET ATNNG AINNTAF (GiaH I III2NF FATS Q|
SOITRA ANIG B AT/ T TAD G a%%ﬁﬂawﬁﬁmmﬁwﬁf‘rw g3z AFrFNTna
AN BN
NS (PROCEDURE)

B% 1: TN (GIRIABIAF AT AT fAfon fRugrea IareFaT

1 FIOOE ([T FIHN (GAEGT YA OR AfSB 4 TS (TS [Nugsf G SHEa 415
&S (printed) TR NN FHTHY FFA| FHNAGS FF 43¢ OIHA N (B 1 9 @FE

2 (AR W 1 (AF OF I, (BT 1-4 FAFeR FFA|
Y folZ® TN 433 (316 T 5 AFERIRD BT FIGI6 A P |

3 TN (GIEGIET AT /NPT W=t
SAAQNS T =2 (BREA 1 g T TS

(N6 FPA|
Fig 1
W
\\\\\\\\\\\\ 5|, ////////////
S, Z DC OFFSET AMPLITUDE TTL OUTPUT
FINEFREQ =« = r/\\
s -0-
Y S
/// Vi \ \\\
///0 0\\\\\\
LED
© oUTRUT VCO/FM INPUT
PUSH ON x1  x10 x100 x1k x10k x100k nn: N/ W\/L
O O 1J [ J SOk
RANGE Hz FUNCTION
6000 15V MAX

FRONT PANEL OF FUNCTION GENERATOR

EMN1540H1
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cofas 1

(AT AN TR fRwgrea T BI*N
1
2
3
4
5
(Bfae 2
(ATIA N2 0 NN fATFrra I g sasras/fFaasT | 1837
) i R CAS |
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
ICECER . % wEe fRwgT swew =W, woxtA
. fFrEatE TSRO Wﬁ@?ﬁm mﬂm@WW(Procedure)
STTCRTA STRT/STTHE A1 J25 ST ST AT FE WA FICGTIHRITN
T TAT AFrENTTRE MIT FATO AT FATO LT S|
(T 433 (B3 3 9 (@36 F4AT© 2|

2 CRO B FF; STA-WMANT AT ANNIA,

PG 2: BRIV (GAITABLAF ATV AT A6 Nugraa FrdarfFer a5 T a8+

1 PN (GAICAGIAI WNOLY B CRO-IF GBI 1 3 W (GAIA0A Bl ;™ S
BNNLET S AT FHN (TNNG (6 2-4 (RATA FCEE, NGOG G(@amplitude) 2ONM SAIG
FCACY BNC (FIe/ I/ T2 B

FEA| AP I MR8 (CRO) TFH TN Ot o3«
AN B O NLTHT P |

AT TN FPN 433 ARTACNT G CRO 4 (BRA 2 G =TT @6 FPN; AN
AB© T

fATgIefd FAForET FEw, easray/FrFasy

Fig 2

FUNCTION CRO
GENERATOR CHA

OUTPUT (? o O O

?
| |

oPTBOH(amplitude) AT ARIESN  “rfrwe
FHEN 2 (G2 g ([TFG T

5 NG AMANET SN IR Gy 1onesfel
YAARGS FFA 2 TATFISE [TFE FF

6 AFTFS JRT I AN 4T

EMN1540H2

REAS{AFH (TSNS (NSQF - STLTNES 2022) - AFTATREG 1.4.39 77



GFTIATROT 1.5.40

m 8 TGS (E&H)
Cﬂ??lﬁ??(Electronics Mechanic) -mﬁmmq

fSfoioa conae WHTATTFHITAHT AN N [JIfeq [NugT *=re

LA (Identify the different controls on the front panel of a Digital Storage

Oscilloscope)

BTAIT: 2 YA T AN SN 2N

« 956 DSO I ATV AT fAforn RagT g T4

« DSO-(S ATNN AN fATgTSsfa Afqerer Fare.

ha [£Y) I@ﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ?@iW/ﬂE (Tools/Equipments/Instruments)

« DSO -1 No.

o IR - 1 No.
Nzl (PROCEDURE)

o 1 2-BINE NGEF G JHT0 (GG OIS
AN AN AN (AT | G4 TDS 2002
Tektronix oscilloscope (IPIAS RAMT (WS AR
W DSO-(O8 qF2 (IFY AFRI I Ao a3
(AT FOF =TT, SAN IV QIR0 Gy W6
Tl FACO ANEA|

Fig 1
— T o O 000 (am] o
(\ (\ i o (@) fo) 6 6
o
(\ (\ 4 (o] ooo - §
[ =) O O
MY qeTST
OaaN (waveform) SWf(NE e,  fESea®

OAFAN GR ADEH S g oMot ST
S R A =3of1 (= 2 “ng=)

Fig 2

1 2 3 4

! L ! :

Tek 1 [T] Triga M POS: - 11.3m:

G N ;

/)

CH1Y 50QmVB w CH2 200mV M 500ms W 100ms CH1 F  750mV
15| Defjuit sbtup Yecalid A 4 1*000(‘«2 A¢
[ [ I

I I
1 8 9 10 1" 12 13 14

N
=)

EMN31180H2

78

1 SRR AN SR (WG (AT,
A L SR (WG (sample mode)
. o fOTG (G (peak detect mode)
I MO (NG (average mode)

2 o RS xfafs Rum sE:

[ STTF(Armed): SR fATR (GO SIS
FAG| 92 ANSHIE (F (RN A=A FH |

R AWO(Ready): TS A FNACTE WG® 20"
GRS SACEAHIN JF0 FNT A2V FAK TGN
B |

B a1 TCICY(Trig'd): BCEAHN IF6
R (MTUTR 933 (7I1sG fRINF (GO TG FATH |

@ TIN(Stop): WIATACHTIN O (GOl WS
341 7% IR Mgl

Acq. ST: SISTATTFHI AHT0 JFF SRS
® wfEaza S| IR

F:FH(Auto): TG FR:(FT (Tw
R ICACR 33 fRNER WABOT® Oa57a0™ K

FAG

] FIN(Scan): SICATRIN FIW (NG FN9S
ST (GO WG AR A3 AN FAR |

3 fofZomeiN(horizontal) fRors w<Ew

Mg Ifofze VB ST &S FACO
Wo N (horizontal) SIZNI HM6I0 FRCT A= |

4 THRIFASING (FH AMOFA(center graticule) &
AT | {BoMRF ST *[=|

5 fofZoaBedge) I ¥N(pulse)ESTIENT B
(AT



6 A-F HFOFE MG SIAC[(waveform)
B (FHIES AT (MA| (FI NHF A A,
B, v =T =1

7 a6 o N S (T oI5AHNT SeoraT
(4]

8 THIITRAN BN OFT (el T (AT

9 g6 BW SNZH [N BII (T HITND WG O3
Riipyc]

10 Readout YT STNT (357 (I (RATT

11 Readout \B3(®T B3N (9 Gy (MU I 46
IR A =

12 Readout fR91F F414 G 19=@ {7914 BT (ML |
13 W35 fma [Nfow R o/
AL ST O A (G

- oo oS O A
I s s o fofbs ol
| s e e fofge ol
|| o or o, 2R (TG
|| vt org fBom, (AT (oIS
14 Readout ATB(edge) IV (pulse)2Z RN BT

(M|

15 2N JETIFT STRITH AT (MATY; g 9T g o
HCGA G ARG =T

16 FAowmos fRome Sl crary
ST JATHT

AR {FNT o IF6 IST BN (JTHND
fSTa RGN N9 15) A 7 I &S g0
STRTF AT AP B

. T (T WOIANFAR BN, (TN SN
TN RS (W (@ror 5Io: R (@owrss
W,@ﬂglizﬁ (Yo TN

. AN AEOICE B FACO BN O AT, (TN
AN LN (NG (measure) (AMOTN BI9:

A3 AT ARITON A G0 [T (@O 19

. WA TS (@ SO Oy, (TN
AN TLN fTF6 (TEWN ([TOTN(G BT

G0 CTOWT ORI AT AR

. OTHAN ST ©OT, (TN AN TLN WCOIA6
C&I\olﬂlf? BITA:

CH1 9 I51PT ©F57 AT AT SIS PAT IV
I 8w I3 FE

A (N [Reged omfy Fae oRfe
NS (Procedure) IR FA:

. T CTRTNY) REH: [Fg (97 G, ==
7o I oaf SRy @g Rre A [eg
[@OING IIL FACO® AMAN| ARSI AN
TAEI @A 5o, [RSgefd e~ =7
CHIRITFAN, LN AN SAVE/REC (NJ0© BAIR
(TG BITHNN, OLN STATEIN HIR6 IO
32 STTOF ARCAYCS HTeT |

. WIFAR OIfFdr: AfSAw W [{Fg @rer®
BIVTE STARIN ANAINGR6E A6 foF W~
(76 A | SHRATH, AN CH 1 (T ([roTN(o
BIANTS AN 93 O O (GINe) FIAfets
IFTafE ML viawrd G MY [Fg @re®
BI9IT® ATE |

. A ACEAHN (N 4T (T 2 I
T WA JF0 NN [T @O 5o
AT IO SRIRATFAN, WA Iy G
(X<, (JISTNB BT e SRAR [N Aeqa [eg
@OrNG BN, AN WAy [ode
A FIG~ I |

. @f%e: ASEFS Ao [F@e o a6
fOF (@O TR I IS [iow [Fegio
RREA120 B AWCR| SURATFFN, AN T4H
ACQUIRE (N (QTOTN(G BTN Y~ SHTATHI™
fIfor TMazT (o [Rege™ aefy I 950
g NN F09, AT @rerwfE o1

OHF NG T(vertical controls)

CH 1, CH 2, FPfd(cursor) 1 Gdg I A(cursor) 2
WIEN-SITANOF BHATCN WIZ FF| WA
TYN FIB N FEN 33 I FEAAN, TN
ISR AN G ISR [Ty Tis¥= N
A G G356 LED ST

CH 1 432 CH 2 (NI7: S&F(vertical) (Y NG 2
PR A2 BN SO AN BT 472 I BT
|

VOLTS/DIV (CH 1 4<% CH 2): |E|CaCGG (e (cali-
brated scale) T AN |

Wﬁ? g T(Horizontal control)
g% (I GNP (e A7 A
*TAT (6 FPA: WG NP HITZWP =[N (36 P!

SEC/DIV: T~ A1 GRGI BIRN ({074 Gy Aol e
N/ ((F FIEA) V5N F0A | TIN S20ST (G
AT AF, BN A6 OGN (I3 AN I
TSI (TN 2% AIIGN FA|
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fgoma fRger

B 32 IITIFA NAEN FoN-TIN AN JF6
dGi(edge) fRNT IITX FEAN, TN (@A IR
AIRINF PG T A*W0l(amplitude) B (6 BT
F6 AFAZCN T TFOP W OF N FACO |
A 2CGF e [P TN ABETNT G N
JIITT FAO ANEN| B0 [TFG TN N0 F919
T SITE NTE LED ST

B AR oma (0 v A
50% 4 76 PENgNE BA6 g o=
RrygefeEa Ty SHy NHR™re (76 391 AR

ot fo1:2rfies fRona STt (AR GG =fgar=ey
S HA1I WEYRY FENNR IH [T O a2
(OO (FIAT O (V2

fRs1 fSBHI= STTOHNT GIINT fRoF STTowy
N FTI T4V TRIG VIEW ([TOTNIG (65T 4T AT
o sy Fer R STFerE e F(F,
I B FAFTB (coupling) WA (F4te 46
IR FACS AN

(Y 9 BTG @Oy

CTo/faFe: o™ (]2 STIOHINL G (Te/ [
(X 27N FA|

AfTror FAT: FLFT AR (W 207N FR|
TG: Acquire CWWWI

VI FESTCRY (g, (R

FIATA: IO (T AN A | SFH (vertical) TIZ
RIS IR (T 27N T ST FF SRIZ
STNET A 473 IS JAFT I = I
(9 (R0 F8TF N IR omifs s @ =
Br2e gl I8 ATF) O ATNESICIoT V|

R OfBfB: ISR (e ofy FA|
SIS SRTOT (3 A F|
o706 ToBI: FFUN TEA =Y.

MG: ZNNG ATFOSFTIT 6 IIZRCINT Ty
toff Fare FALFTONT AACATHA NTFISE 16
FEI

AFF SEQ: JF0 I OInAN WAEHN F(d A3
AT (AT I

AN/ : PN OI5H WG F(d I NEARY I5
IAEI

RIAT: {26 AN 9P F(|
STASTRIAT

WA/ AN (Probe comp): (OIeG (A
HONIT WMO6HE ]2 Bed. WTEACHIN 296
SIFFTER S (AT SN (IPIOF O (NATS 172D
FEN| ASN I 1 NG| (T O AT <
BNC =5 +f3Sig Wfoq S s 4] B Byt
N [RRMMO =T

ToFol: WA IM JH6 ACE B S
B0 (OHIoE OGN SIS FIA, OI=C AN
AR AT AIHR WA PG FS FAC©
AN A5 OIS, (FIAT ANGS BN SY JF6
(SIEBIGTH B9 Y& PR I

CH 1, CH 2: SIS AN Gy 2 G STII9FIL.
= 3)

gFe B g6 IR foa TeF G 294G
SSTASIFIAL. Ext AT INT {97 B85 A6~ ware Bona
(N IR PP

Fig 3

CH1 CH?2

PROBE COMP
EXT TRIG ~SV@1kHz J_L

2
AN

EMN31180H3

80 RASJINF (IS (NSQF - TS 2022) - GHTATIREG 1.5.40



QFAATRG 1.5.41

m 8 TGS (E&H)
Cﬂ??rﬁ??(Electronics Mechanic) -mﬁmmq

DSO JIIZE HLA ATHAT RAAIRINS ITNAL A*TFOl(amplitude),
: A3 TANSHI AfTNH TN (Measure the Amplitude, frequency
and time period of typical electronic signal using DSO)

TTIIT: I2 YA I AN SN 2N

. a8 T/ ATCCFATI OATFATHNT TN, FFFTHTRfsT 932 2 TBOI(amplitude) AfTTTor TN
. A0 AN SAFACNG AN, {FFraeafsy a3z < rser AT Fa1
. (T PreBd QAT T G fe HTHTtod TN, TS a3 oprser A3y w1

mlﬁw (Requirements)
Eﬁ/ﬂ?@ﬁﬂ/ﬂ@' (Tools/Equipments/Instruments)
I DR CA RO U GRIESINORUEN
(213 fH6 -1 No.
o I SR SNEs AF%H 6 - 1 No.
. IHIE SR I (GAIE6d -1 No.
"’1%|\9 (PROCEDURE)

PG 1: INIIA ©F57 SHAT FHHT T vew

Somme facena™, HifiTe a7 He-R-H
2B SI(amplitude) AN FITS WA FHAEH
oG MFowa FNfEFT AW [re Al
RER® "MEFASE ST F1 (0O AT

1 a6 fEaTSTS(DS0) AFH HINET (GG
Y B A7 G578 3 BN (SATKBL Ble],
PP NI (SAIFGRS PRI 1kHz 4 (5T6
PP AR 6@ 1 99 V@1 5V 4 A*Bel(@amplitude)
TG |

2 ﬂﬁm"fm(measuremenu)C”TW"iﬁﬂTq(measure)
(MO g ¥ S|

3 TRA [Py @O o19F; WA 1(mea-
sure 1)(N oo =71 B2 [T Qo Bo
432 Freq fAI5= S~ | N RGSIGE A1 432
HTTE A5 FH|

TEAT: I fTTAS g6 o 5% (7) omffe =,
STIANeT®T MO G5 T SEC/DIV (63 AR~
PO AL BINCET G VOLTS/DIV knob IfRTT
=1

4 JITIB (back) AN (MO & 737 PP

5 D e (A G Ry @b 519 ;
TN 203 RS 2|1

6 o2 Ry @ oo  aag S
FETNIIIEA [N FOANGD ATV G32 NGO
2N FA

7 (RN (back)IFY (@O 4 5 S|
8 WIRAR [RFg @It 519y, WA= 3(qy 2mf*fs
[

9 B3 g QoG 517 433 Pk -Pk fRIoN S|
W fTGENOs HIN 973 WATGo =fy FC|
(*Pk-Pk= P - <)

10 (RN (back)[IPE ([T 4 3 FP |

11 36 A Goly [y @ormfe sro; m=ifEsrsy
4(measure 4)(N AN *S (|

12 B2+ g (QroTy 7R 32 e F=o1ww 3.
W RGEME6 AT 48 TGS AW FH|

13 (RN (back)RFY ([N ¢ Y FPN

14 Wﬁ@ CHTGN%EI"H; LisalGR kel 5(measure 5)
(T oS =T |

15 BI3™ Iy (JrerNi® B9 33 (TG 2B (Poswidth)
o~ P~ | W fTTANGE AT 478 WHTGH
AN FA|

16 (RN (back)[JPH ([MOIN ¢ 3 FE~

17 fIfoR A*BOI(@amplitude) 4<% SPLPICAM 1T 419
2 (AT 15 AN © I |

18 419 2 (ATF 11 WNINT (A O AN (N2 S(T©
AR TGP ©OF%) AYSF P(F WY Rl
(JTO AC|
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Fig 1

CH1
FREQ
1.000cHz

CH1
PERIOD
1.000ms

CH1
Pk-Pk
5.12v

CH1
RISE TIME
3.338ps?

CH1
Pos WIDTH
499.9ps

EMN31181H1

FIG 2: (TG FIHLeT TN FA1F G Hf6 Fomtaa ST, {FFtaesf=1 933 H*18eT (amplitude) AT

PPN

BN 1 {38 BICwel 2 A9 S Y& FFosfe
&Y 933 2N FACS,

1 e B 5929 F foa 2-9 (e =
WNAFEE (O T~ MR AFHS Fo
TNTd W A, (FORG/AHR-E F
@W(Components) (IR BE PG (ofF
FE|

2 (MYIAT M ANEeRR—(amplifier) 2906 4<8
OGN T AR BN FTF FF |

3 BN emf*fe N1 =0, SINNCH 1 (T(channel
1)E]RCH 2 (W*Y(channel 2)(MOIY ¢ |

4 Autoset )(JTOTN & YA S|
5 (RATS AFIAY (@roTN fOoym=AfTmrey (g

HTAT: A% AAHT FPEAWNT G CICHICAT
NN TN (amplifier) SF6 [ITT FaT

10 BN s (A oy Reg Q@G 519F;
AN 2(Measure Z)Cﬂﬂﬂ'ﬁ% 1K)

11 oI RPg ([rerfo BI9w g AN FENCH2 |
12 Br3¥ g Qe oo s fNA6~ =B Pk-Pk.
13 (R (back) (JTOTN 25 FE|

14 GG BRI O e fH6-5-F oo
AT J3 O FUN W (PO AT 1T
FF| 46 o 2 @ AT A e =xro
A

15 IR G948 2P BOT (P AP Ao PN
432 14 G195 YNAIQS FFN (BRI 1 9 NN
HTT (TFG FFA|

16 4191 15 ™M P T N AN W~&sfe
SN FGTS AT |

17 SAFF QAT IO AT 4T

CITS AT
W | Pt | v, | v, | Te-wrse/feN
6 TS [[PY ([IOING SIFH: AT 1 (Measure 1)
(T oS =T |
7 o g @rer oo 13 N6~ FENICH1.
8 Br3v g @rom oo 33 Ao~ FPk-Pk.
9 (R (back) ([AMOTN g 7T FE~|
Fig 2 p
O
L— | I Pt-Pk
OOO | T ] 1.0-4V
CH1 CH2 — T CH2
p s Pt-Pk
'_| ; 5.0-4v
— N —— /\ HHEN} HH%HH N%’;?E
T CH1
\ /f NONE
= £ S |2
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I 3: fas fepraeafst Afawer s+

RO (GEREERN Dl (A N R S (S R ER ko
00, 5F 3-99 WOl IPAF (VY. (RATS I
(OIS HIo |

2 T2 g @rory fTo g ST o S
3 OInf ey (@rerNfG B19W 93 CH1 o~ e

4 TR 97 AN MY GH6 I BN FC© IAD
1< [

5 B 2 91 IH0Y 7 97 5oy Fretg gf6 s
B[N FE|

6 T PPN (T FPAG (W@ (GOl AT 433
fSrrereaf™ (e R fEteeaf™) |

IIG 4: A2 99 2P rgeT AfAe FB1

1 e 99 oTSolamplitude) TN  FACO.
ZFWOl(amplitude) ARNA Ao, 6@ 4 49 o
I (T (TATS FI5F (AN B

2 3 Ry @e B 4z oreew fNdm
P

3 O [Py ([@IerN® 519 498 CH1.3 fRoN Sl

4 R g7 S AU 96 I B Fdto
FF 1 N T

5 fie g9 SNE [re 96 IR o= It
CURSOR 2 knob TR |

6 SN IR (Tro RS AW mure
A
.+ (G0l (109 (R 97 FHF-3-f5F (OIeow)
. IR 14 (O
. FPR2 4 (O

PG 5: Pulse width AN T

1 STY FF ITF FCE S0 pulse width AT
400, 5@ 5 97 WO I (W (RATS I
QoSG BI7{

2 g Ffa 1 933 IIR 2 TN N F1 T
T WIENT S Mo 26 973 =

3 O [Py ([QrerN® 517 49 CH1 [R5 S
4 T2 g @roT oo e ST N5 T

5 WIS AL ANS JF0 IAT FHNN FACO
FME 1 w16 IR0 A=

6 I 2 VI IFATT B! ST VST o~ ATS
B S|

BAF RN (TFNS (NSQF - LTS 2022) - AFHFAARG 1.5.41

Fig 3

TYPE
TIME

SOURCE
CH1

DELTA
10.00ns
100.0MHz

CURSOR 1
5.600ns

CURSOR 2
15.60ns

EMN31181H3

TYPE
VOLTAGE

SOURCE
CH1

DELTA
121mV

CURSOR1
316mv

CURSOR 2
437mV

EMN31181H4

Fig 5

TYPE
TIME

SOURCE
CH1

DELTA
670.0ps
1.493kHz

CURSOR 1
1.330ms

CURSOR 2
2.000ms

EMN31181H5
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7

I (e AEfAe SfFmrsE sfiesa
P

. IPAF 1-497 ST, fRMET SCATH |
. BT 2-497 SN, fRMIT SIS |
« (GBI ST, [ pulse width AT |

G 6: Iad TN AfTaTY FaT

1

84

OISR FPAVW S AW FACS SEC/DIV
SITGG gfRATT w1

SIS A¥BOIamplitude) AT AT R[S 16
PACO VOLTS/DIV dR BT WEINA (vertical posi-
tion)NIfe IR A= |

M A6 omffe N1 =TT O CH1 (T (4TS CH 1
(N (TG BT

(©5/fb% BN [P @ON 32 W HAH
I

ST Bwl 3 66 [ens ¢t Fdare
VOLTS/DIV w3 YR |

O ATHTNR 96 YRCT SI5a™ WIFNND
(Y OINAN 25 [ROMGINT (IFARA (™
B BRI

P (T, (TATS P (@rory B2 |
B2+ g @ror o U3 STNY fNo~ S

FIAE 1 W LR FHROE (S AT Nod
FNN I~ I 5T 6-99 O SIFACNT 10%
B9

fasme:
PositivewidthMeasurement (NYT© .SIZS‘%
FEHT Afarer e Soeg|
AN TYN  SCBICAE AT H-ARCFA
FR TFH A5~ Ftaw o 2
o/% “farers swf¥feo xx
Fig 6
IMIEE: =
‘ ‘ TIME
[ IR A NN S AN B /A e
T } /" xf{x SOURCE
‘ ‘ + CHI1
% Hi}/}}il 000
g | | 185.2kHz
L y } CURSOR1
} -3.200ps
- VA
‘ ‘ CURSOR 2
} } 2.200ps
T T

EMN31181H6

10 P 2 < IR0 oy ST o2 [Rivre Zrow

PP (TN SN (PRI A T For
NEfFod A2~ Wfowy Fd| 6 SITHATF 90%

3d|

11 I (TS (Gl TGO = SIS

ICRI(CERE]

faems

ARG BIRW AT ATy (e 9o
FfEHT afawresr Rsma Soag waf{
TYN SBIAB (o AT 9T [FFO
Ao~ Ftaw ©YN ATz BrEW AfFarers
omf*fe T

A RN (NINS (NSQF - FLTNIES 2022) - AFAA2G 1.5.41



m 8 TGS (E&H)
CIFINE

(Electronics Mechanic) -%ﬁ‘wmﬁmwﬁmw

QFTAATRGT 1.5.42

g0 fHBTE LTI FTF DSO (YTF B0 FTFTOF AFH6 YHT fAv 93e
HTHATNPFO ATHO BT AL BIF  (Take a print of a signal from DSO by
connecting a printer and tally with applied signal)

BURT: IR WA (T DA TN [
. 93f6 DSO IF Y JFHB FHB1A FTI FHN 932 FIN (TOT F376 T2

. G50 FEICBIATE AH6 DSO IF HATY T TF FHN 432 FHIN (GOT FTHT FH|
. 936 USB I SIS ST B~ 32 TN (GBI T THT T

+ USB 1T 912 S (AT SAMF© (GBI AONZE S

ha [£) |@ﬁ|ﬂ. Ol (Requirements)
Eﬁ/ﬂ?@ﬁﬂ/ﬂ@' (Tools/Equipments Instruments)
« DSO -1 No. . AfSTRIYF(Resistor)(resistor)1/4 W/CR25 - 1 No.
ERICHIG] -1 No. « 47 KkQ -1 No.
- NS ARERS PO -1 Set < 68kQ -1 No.
. ST (GAIRoA -1 No. - 3300 -1 No.
. S SR 0-30 V/2A -1 No. - TICAMG 1N 4007 -1 No.
TAFFT/SATAIN (Materials/Components) » PIAIGS
« 0.01pF - 2 Nos.
« 1C-555 -1 No. . 10uF -1 No.
« LED - 1 No.

Ao (PROCEDURE)
FIG 1: 36 DSO AT MY AF0 fHBIF T T FF 932 Fi (oI 36 T~

1

AT ARERS P56 IRE FE AF0 NN
PG (oA NI (TN 67 1 9 AT B
IF6 (B MFowr36d AfF6 (odl FE|

SIRPE GF0 ASTF TAE RIF dPN IR
AT SR BTe] I 72 TMOGG 6P DSO-(®
ST I

fGRGBIE BTG AR Ble] P~
o™~ AUTOSET

DSO 7 fHRNa TNt IO USB (I IR
A ORI AT T

N6 SENRGIOEG — [Py — [N TOG{
o6 — B — 26 To™=y

RS (g @ONb SR ([rerd>ro
o~ T | AR FINT IF06 TG
(T 43¢ BT B AITe ©F Hd|

IN4007 w

Fig 1 +12V

01uF
47K "

—gl—

48 330Q

68K 555 @D
BN

26

[TouF
01uF

)
i

EMN31182H1

FIG 2: B0 FNOBIATH IFO DSO A7 Y TTF FP 432 I (GO HTHT T

1

FIG 1 97 1 (ATF 4 1S S RIS TP

2 DSO 43 G M IF6 USB (P IR

P ITGORD I PP

85



3 A5 FEARBBEAD — W — [FIF 264
N6 — BFISOIE — 261 TES™

4 (RS [FF @OND BIAANT ([OmR
STFY FACS | AN FIAR JH0 A6
(T 932 2T FETCEIF IS ©F HFI|

FIG 3: AFB USB I YIRS AF0 FIN (GOT FTHT F

1T PG 141 (AP 3 L9 YIS FPN

2 STNCNE TN DSO-(® JF6 USB FIN Wldw
YT T

WA FIRE FACO©  ANINADT (RO G/
fAPTOIARIZAG TFHN TTHY FHNIF0O USB
I G200 B0 TR IONN FIN 300G JT6
TR [Fg QANR{EE @O (617 @t W8
32YA, RV A6 TN (TS IR F41 (qCO
AR

3 fEomoTe/AFas ([@rer|

4 fRH A0 W (@O BN L=
FEN(SAVE ALL).

5 PR NTHY FE NN FAS AT @rery
((ARATS [FY [ISTNG Gy

6 o M fOF (FIRONT FATHY FACO B O
AN (TR M7 a6 foF (FroR o6
FACS < (FIGR fNLEN FFN> BN | SCATHI
TSN (PRI T JF6 V@~ (FIEOE (OfF
PAWE A3 TR ETONF T A NN AN | A ST
AT 26 (@rerNfG GIo |

7 WA (T FIN0 STTFY FAC 51N (16 I
A

8 2% @MorN o, TR Yo~ (FIoE Hiv
NG (OfF B, FNRAFTCNF FIREAT VN (©fF
I

9 (5T W [ FIZ JEI (Off BT PIRABET ST
I (AT, <FI2A 2000 > IIZT FEN

fo % (@ TMReT INY (o I72(Y,
(ASTI® FIATAT T AAI TIT FIRTS (GOT
TS 2|

TG 4: AFB USB FITT YIRS (YTF AB6 (IO ST FATS

. AN IF6 USB T [T39 (BIRITNT ICICY
Sl A FEA

. OT9/[RPe (N (Ao 519 fa

. e oiows e Tt TN [ey
(OB B

. R CIoR (Vo ov] FA© [ FW [
(AT B9 =y

. G0 TR A (TR [NLAHN FACS WA
NI IR I

. I 3R T, AW (FIDII (NO6 FACS (FITR
AT [Py [@ONIG II=F I

. R WO QIO SI9N, 7 e AR
PR FIH TRe ((F Wdbe e
ST FE A2 ASTRF FA 6T ATITS
I

HRAT: T G 9T A e fHT snssr=rIr|
SHNAT AIF6 A CTCHAT JNIAHINF A
W6 A6 YT GAMN(Components)
AT FE COfd FAT (TS AT 932
saaAefa gfie ar Ty Far (Ire
ATCA|

86 AT GIAH (TFNS (NSQF -

zg oew

WAt rnefaa sy 93fe xg
SoBY atwty W wtEAHE WS
ARt Forg |

WA (@ FCASO AN FACO STRTTOT
BT 1979 F4ATS ANaN

OTAT AFIH:
WIFATATCRT (1A 93¢ IIIZNF FAF 7700
ATLIFT OT, (TN (N BN 333219 FAT

R Iy a3z RgeT 5= a1, TN
THT W A7 S angro 377

FAF AT WA (T AT TN S
AT (T =T AT, (TN *13 S|

FIN (ATF (TF (GHOBB(HELP TEXT) STATS
g3 SANAN AN g (Ire omN
AP @O A1 (MFW (T (@SN HIoN|

HTNHS 2022) - GFAATRG 1.5.42



m 8 TGS (E&H)
CIFINE

(Electronics Mechanic) -mﬁmm"f

“

FHITATRGT 1.5.43

IC 8038 JIIZIT FL TIN (GIAII0T (OfF gI3 NAHI TP (Construct

and test function generator using IC 8038)

TTIIT: 92 YA T AN SN =
« IC 8038 JTIZNA F(A JH6 TI*N (GINIAGA COfd FBV

. 9310 DSO IS TMBEAB ATATVA ANY FITF FHN I3 SAFAN (GH FHN

« T ST(Amplitude) 932 FIFTHTTHFA(Frequency) faXTo 1

ha [£) |@5|ﬂ. Ol (Requirements)
Eﬁ/ﬂ?@ﬁﬂ/ﬂ@' (Tools/Equipments Instruments)
ASTAILH (Resistor) (Resistor)
- fafge *ne= AR 0-30 VDC/2A - 1 No. 5 2k 10k W o cach
) C&'I; ﬁq?%ﬂ%Dé% : 1 SN?[ W\‘Bﬁﬁﬁ(%tentiometer) 10k -1 No.
€ PIATIGA (Capacitor)1 pF, 0.1
TASAV/GATAI (Materials/Components) uF, 0.01uF, 0.001 pF -1 No. each
IC 8038 -1 No. - R ARG - 1 No.
. TG C?ﬂ'\?/Bread Board) -1 No.
ﬂ%l\o (PROCEDURE)
1 5@ 1 (5 MU SRFBT Srad IR PR ofFe 1
O NTF© oAfasTey Ra W ICAC)
2 PG AF0 MSTF AR TN TF FHA, 15V 4 oA 437 | fpraneafs | fpwansfs | (p-p)
(OIFOG (76 B A2 A SIATR Ble] S =
3 G518 B FF A3 T© A FFA TS
4 GGG GINAET 32 ATEISd (IR IS ERACEL
DSO (ARSIATH ST FPA, OI570 (5 PP HoaeR
5 {SFIICI™ AR FFN 432 (BRA 1.9 20T FFE ICELd
P S 2
6 NS W66 BN O 419 4 4Je 5 S——————
A S T | A ¢, N
THz - 100Hz TuF
7 34 (f)= 0.15/ (VR1 +R1) C1 92K I e~ H
TN TP 100Hz-1kHz 0.1uF
1kHz-10kH 0.01uF
8 (BfRE 2-9 (YA MR C1 SAEISH T <] e g
{191 5 (0 8 AT FFA 10kHz-100kHz 0.001uF
9 ﬂﬁfﬂ‘ﬂﬁ _2515!:35 (& I'§] IR NN §5\9 -2515@5 (&3] I'ﬁ Fig 1
QTN PPN | o +12V
10 AFFHS JET PG AT P | RAE; R‘ﬁa/ i -
7
E@?J': I%I\‘.’ﬁ m CATS ?FST"iTﬁ'B? 1C8038 z SAUARE
c1 (AMATNT TTS *Mq, MG AT (Bf7a FUNGTION GENERATOR | RANGLE
1 fafSa swonfsierag =g o=y fIfes i Ao SINE wave
fErtareafsy Af S orw o M ®
5 : 5 ! .
T L ov
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meiﬁeﬂm (E&H)
REIICE (Electronics Mechanic) - m\mﬁﬁéﬁ

IRICER &

AFIAATRGT 1.6.44
2 3 933

fafSy [AFRNS TAAN, (FO FITHANE J32 ANSfre o

PP (Practice soldering on different electronic components, small

transformer and lugs)

STAT: G2 STt (T AN SN 30

« P WN/AAXNT ©T/751 BIfsfaTaa 1S o T

. 7951 B afFTe ISR STAFENS SATAIN (Components) (ST FHN
« a6 AT BT FASIRITS 930 (B Frerwawa Cireora FH+1

Wﬂw (Requirements)

GF/STAM/TF (Tools/Equipments Instruments) @ aT/ G NN (Materials/Components)
GG SR 25W/240V -1 No. . 91 (@16 (PTG =8 103-06-LB) - 1 No.

. ofFEEl §e 55 -1 Set. . OFF PG UK (FP-IA-8WE) - 1 No. each.

- FRam, 172 3% -1 No. TG ©IR 60/40 18 SWG -1 No.

« (0 TIGH GIHINR . (OIS PIHF - 1 No. each.
240V/6V 300mA ~1No. - ST G PCB (BIR™ 107) - 1 No.
TN OIEF TS 5= N | B FRACIRE QIR -1 No.

. W@W(Components)
[BISERIEUY - as reqd.

MG TH|

TEAT: AR [N oo TaT0 T (T AN CIesias (@ARIBTSE ©rd oIS Aty 33 a9
4T IMGTS (PN (IPSF TLBI N TH; (DI WA 187 U1 o Fta arete AfFrsndtng

7o (PROCEDURE)

PG 1: AN BIfAfNTe o FaT

1 &9 Q[RUGF A9 BN ARwR 13 Sogge
BT O 791 AT A

2 G B I I A9 BINITETT ToF AR
TIA/HRG BAD FN FHPN I3 A9 @G
ST 79 DI A THE FE |

3 FIHAT JB6 Aol WBIY A9 A157 BIR{NICeTd
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V) (GEACRIE G EIRGT
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FIG 2: A9 BINTASHTS ©ra/2TAH NS SN (Components) Bffd Gesifas

1 W 10 Y @{e F A O G ToF S

2 BiE IR FE ORI FIN FPA, FIH AT
FHN I FOTRLAT ATCS o A=

3 QIR 2-9 (AT RS 1 5108 o 541 O (1P
R ?ﬁ'ﬂl ("ﬂ’ﬁ/\ﬂﬁ? HAq@lO(Procedure)) |

S5mm

EMN1641H2

4 54 3a-(0 (MU T=¥IfFe (@=9 [BI ©HNF
e TSI T Sifere w191 = B a7e afe
2 TG Gy 4T AL

5 S0 TII] OIS BAT 19N, (1019 Ne(© 8P
FAET, TG (I FPN A% 2 (ATH 3 OGS
T GUT6 (AP N0 (@=E oo &[0y
CFeI |

NodFel: AN (SIfas (AR, SYfere/sna
ST (AFIIAF Y TATTY g Ao 2|
SIS (FATRIF G 2-3 (ILHLOF (AP
ATYTA OIAF A4S %S Q|

FTG[ 3: PCB/Lug (ATE FISTHANR (eI F4T

1 5@ 4-9 MU AN SRS O™ PCB-49
FUACNCEA =0 GRTEINIRIG YN R ITF S
SIITF I BI PCB-(S ({0 |

2 fofze T« 10 NN G3g O (1Y WSV BN
I SEIMOT FOIGE BH(F 6 JFF (I
(5G i e 46 o~ T

3 TITHINIERS AANF G2 NS MiFa SIS
I TN SAII Q1B AR F1

4 AP G338 MNP ©IFd (O[T Gy PCB-
(O TS AT 6T T

5 f5fZ® AICE BIENG GINIE (G 38 S PeI
T e |

6 CIETIRR PTG A FHRIRIT® OI=g S (oo
SO G|

AT ZNH (IS (NSQF - TS 2022) - AF T2 1.6.44 8

6 SIeT® GBS A5 BINNIT & ©OIE S NS
7o M|

7 O w1 19N DI 01 wwﬁ% T3
I3 GRECP Al Y 0osp S WG AP 11
8 oI5 (G ST AN BN FA G5 BATKR

ARCHA [ NS A
9 &N BINENE GO A G ZAPEND
'@W(Components) DGR PP

(AFSTATLF (Resistor)/TITANG) | 10 SHAANNG ©oF
AT TN/ ARHR TP I3 OInd o S|

11 <151 BIFIE 2-9 T3NS &6 (G, (IO o4 2-4
(AT AR

12 G0 WY 32 FFEE CTORTS GLACHI Gy
19 4 (ATH 7 AR I |

13 ARHF BT FIG NI F4T.
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AT Z{NH S TGS (E&H) T2 1.6.45

RAD RN (TFINS (Electronics Mechanic) - (ST /fOsTerdrfas gas
fafex 3Re

PCB-(® SN (IS CATTIfAS wﬁmw (Practice soldering IC bases on
PCBs)

STAT: G2 SR (T AN STFN 2N

. fofifate ot w2t (@5t
« PCB-(S W2 (AT IO Y G0 8+ Ay T
ha [ I@ﬁlﬂ. Ol (Requirements)
GF/STREM/TF (Tools/Equipments Instruments)  ofBAv/ SN (Materials/Components)
. AREENt 5 6 -1 Set. . ST GT% PCBs
- TSI S, 25W - 1No. (IC (3> iz BrReY) - 1 No.
S 1 NUE R S ER F g . w3 @1 (8 B a1 14 ) -1 No.
FRFFE 1Y@ T2 WANFEE - 1 No. . (STFOTA 8T 60/40 18 SWG - as reqd.
ERE: - as reqd.
. (RIS A SIS -1 No.
S (UG | ev) IERRCESS - as reqd.
. OTeoIfde ooy Wﬁ'ﬁﬂﬁ‘“"{@ -asreqd.
e I -1 No.
o [PATXIEIN - as reqd.
s (PROCEDURE)
FIG 1: PCB-CS IC (I CHATIIAS
1 fR4i6® PCB-G9 S FNG/CTTE 3G 3¢ FFN| 6 N TII CTTIR. 1 (A(F 2 CNFSG STNCII
PN ARG TN PIOGE G) SHNYS (BT T TS ATCGT O |
O HAIH FFA

Fig 1b
2 SR ([0TF TN N S5 WP AANH FE
(TN 5 1a G]3 b G (LT (AR

Fig 1a
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AT ST e
T PR Cier Fate @& s e,

3 wﬁwmﬁg:ﬁ;mmmﬁ:wm SIETA CIEDIRe (FIRIF G BT Soonfie

PCB-(® IZW VYT S| ST ATG/FNHGTE IO HfOTS Fa
4 6F 2-4 (AT FCHND ARG A IC & B i1t cars %oy R

(BIFIN 32 PCB (S AP IS S B |
. e S B @ ogs v ! TR ([FOTE WIS (AN Too G Sl
SE QIR SO AT g AR 2[1= 2Ty

i
. uhf.ngauur

o

g
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LG
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STodel: g B9 @1 CTeaTg wTonta
N WoIfgF o Ty fFor 9432 erng
16 JIfHG IO AA.

g s I T IPA SIS IRTRT FE T
o M R [ I < 0 £ I S R R S SRV D FA R |
AN IHRE FPN |

PG 2: (AT FAT IC (N FHT Afaw=fv

1 g Fo I IE 937 @ ([l
(TSI N (IS FT PCB A4 5@ 3-9 (AT
AR

2 ST Bl I, (T OHool SITNEST PP 33
O 41 PG = Ber Y (<756 T

3 e IPFend CTER I (AR ©F NI
FIPA A2 (FNS Hfofges TR fHF JATA5Y
TG A BIFSAE *6 SFG 53T w08

4 OTEOIHE SNEN 9 DR /TG /IR
Ty 3G e (o wfeflie  (Teorkte

e FFN| 5 [RFS TR ARHFT TP~ 432
WSNNHTAII NE AT T |

6 A %® TP~ (T IC Wmﬁnﬁ@ﬁrm
CTROT 1 AR A]e (PGS o 0oy NS
[MCER 1

7 AT QRIS AN 4T

9 ARFS BT FIG AT P41

Fig 3

AR (TF1NS (NSQF - LTS 2022) - AHIARG 1.6.45
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AT 8 TGS (E&H)
2EAIGING (IS
fafex 3Re

(Electronics Mechanic) -

m
1.6.46

AR

AT G993 B2 P IIIZN B OIS ATHOH FB (Practice desoldering

using pump and wick)

BTHT: G2 SN 0T DA SN =2

. FHIfSfT catas fETsTeDIfas 2= III= FF FT=F6 FGTATeOIfAS
. [otTeTIfas BT TIITE FF IR0 GTATsIfas |

ha [ I@ﬁlﬂ. Ol (Requirements)
Eﬁ/ﬂ?@fﬂﬂ/ﬂa (Tools/Equipments Instruments) BHFAV/SAMIN (Materials/Components)
sifermend Bt 6 -1 Set. . frIreEIfas wick - as reqd.
+ OTFOIfER ST, 25W - 1No. . e SErsm pa) - as reqd.
. @CSI EV) Ia g AT (?ﬂ@ﬁ ﬁli"f) -1 No. . W - as reqd.
- 20 o= e -1 No. . T3l Jm _ 1 No.
. fSQ1o1@1 519% > (safety goggles) - 1 No.
o (SPIPIOIRA @5"1' -1 No.
S 10 | el ENE S AR
SOICTRA PCB (A1 - as reqd.

T N W el F |

HEAT: WAOI 7 T FGTATTIRL A= 53 Frfmifzer A T~ 932 1 fo; g
BI Yo FHF| B6 WGF AT WAST I AR 9] @A (RS i 933 5133 Fror T3

Ao (PROCEDURE)

B 1: FETHATETIES 2= 9= BT PCB (ATF DE (TSI FTTNO JATCATI

1 ™ TIRE B PCB ARTER FB; [5G 1-9 (AT
fRSIT PCB (ATF (T PCEABI6 (SO
R BT W T

2 PCB-GF CIIROIA FCAAMNDT 10 UG NG/
< fofze S|

3 oIy PO G CTTROIRE AN B©
FF; 5 1.9 A iR fofTe (e Seato
NN (TN DTN M = TP |

92

4 AR BN, 7F TP 43¢ fGrITIfFe A=A W
TS YT AYN; WAS9B FBTAESIFe ATICS ALY,
OISR 26 *[Fon 47 AL 433 Sifere
TG BrAte @rerfG (G v (Tx= 5@ 2 4
(RATC 2R

Fig 2

5 fSEIIEe AreGg B Ui S 0o 2o
el FETIREIfRe a9 T 2B© a1 =91 (5a 3
M4~)



Fig 3

6 OLACH SNfeTo (o fSTIREI FAE Gy WY
5% R™Ts 3 (AT 5 6 4191 YA S TP |

7 POFHMACGS Ao TG (AT & a1 ©1 (MY
HIH TN A2 (FIIGI2A F TR FE
PCB 49 BT P (ATF PCPTAHI6 Gl |

8 SARHS QT FIGIG NI BT (N

I 2 : FOTAeTIfas ©2F TIITE T SARNSTHE Grareoifas Far

1 PG 1 G LI 1 (AT Q19 3 SPTT S|

2 TYT (ACF FTS 2P OTTE B3F (I] IPN
(N 6T 4 G (AT AR

Fig 4
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Matde by g
Wentronig
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31128
Germe

3 IS GBI (16 GRT M I3 f6 5 4 (A
2T AFT ARHRE WNTRCNR T (o FH |

Fig 5

4 FOAMND FGOIOIRS FA19 G0 5F 6 G (RATTAT
RS fE=e CORYS QN6 BT fSri=ofEs
033 Y|

5 6@ 7-9 (MAIAT IR Agw12 N fSrseonas
B35 BT JBI0 NN (T SFHC O YN
g32 e CTIRG oo $3F F[l N¥e
2(© M|

RATorgr odon: AT T B2F o
FAA 71; FHSR cata g arg=|

Fig 6

Fig 7

6 AT (AT T CTeoIH W 3¢ fOreaIfae
O3F M BI(HF IS ¥ I A |

7 PCB-(S ANG/ENF FTHITHT FF~ 433 Ao
FEN (T FCPN 1616 (12 779 (AT o=
AR

8 PTG WA BN fSrTsr 4™
G SHATI 1N N9 S |

9 I T IPA Ao T F(E PCB ARHIR

A
10 AFFS FIET PG AT PA [T

AT HINH (IS (NSQF - TSNS 2022) - AF ISR 1.6.46 93



maﬂ'\%@m (E&H)
R CIIDES (Electronics Mechanic) - W\W

Ao 326

AFTAARG 1.6.47

R AR

wIST PCB EWﬁ'C"NTﬁ% 433 (636 (Join the broken PCB track and test)

TTIT: 92 YA I AN SN ZIN

. OT8T PCB BT (VAT FH 432 LIATANZFO! (continuity) NPT T |

ha [ I@ﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ?@ﬂﬂ/ﬂ@' (Tools/Equipments Instruments)

. AfrFnR 5t fF6 - 1 Set.
. CTROIRE ™A 25 8¥M6/240 VAC - 1 No.
. ([ 3% [SfGeE NENeR -1 No.

OASAT/SATAIN (Materials/Components)

« GV FI6T T PCB
. 2PN SR

-1 No.
- as reqd.

243 fBEA(Epoxy tube) - 1 No.
. ﬂ(ﬂﬁl’(emery) PIAG/PING - as reqd.
. WANPIRS S -1 No.
o IO A - as reqd.
. QG (FRG TV 60/40 - as reqd.
S DR o -1 No.
- |PA WW(IPA solution) - as reqd.

A7 (PROCEDURE)

1 o7 1-9 A R3E WofRszs o FI=h
F(J PCB-(® OI8T GIHA ATSf ST TP 433
AT TP

Fig 1

2 ABOIIGCIT(manufacturer’s) IRl QAT BN
N3 FF~ 33 PCB A JFATC SITNI5 AFFICey
AT A

3 WOIMA SIOFOIR ACHN FHEN I3 OI8T PCB A
76 We* JFANY TN 72 epoxy *1F w1 Z&M
G OV 4TI AL

ATHN FIOT BT ATF IFY 4T ATYR;
2NH FIF IO T THT (6 =
3, fFF ISt 4ITer MW TN *TF
TR O 31 NG Storsr Fate 211

4 I BItRa O8NS (O WHT WREY
TN/ AR P

TOHT AT TG O NP OII (MLl oY
TOFHT AL JILFA OTF A ATV TS
CNTR I FBA

94

5 OISR WNAN0 (N3N (PO AT AN 33
CTREI[E FMGR O AFS 28T[ O [he
] FP|

6 TF W OIAT JF6 HRAT IIGA ke FOIP6R
R BE S | TN G FOIBA o FHA |

7 52O IR FFA 43 o7 FA1 R ATH
IR B SR YR, ToF AT [3Grs F,
BICRE SY (YK FA |

8 PCB-(® (VAW Fdl B LIARAIIRIBO! (continu-
ity) I TP

NoF©l: (NAINS FAT PCB-(S FHAY BIIF/
Ao sfEa Sy {3 <1f6: afsr a1

9 Wsllﬁﬂsliﬁ CeTS RN P (VNS HAT EK P AR
DMM JIR=IE F(I B LIRIIIRPOI(continuity)
N IH FFA



(S AT G OAY@E Of A TS Fig 3
FH| WOIYF O O ANG/ZIS
fofif3 urarer zo Ttql

10 SATIR TN SPHAIY FE AN FIFSEATS
(ST ;U I RO IPA STFeTO™N <=1
B(F PCB-(© TR ARHT TP

11 AR QAT PIGIG AT BRI |

REAFHAH (TSI (NSQF - FLTNES 2022) - AFIARG 1.6.47 95



8 TIGSTIF (E&H) AFHTATR G 1.6.48
g:?ﬁgg REI BT (Electronics Mechanic) - WQWQ R
IEICER 617

RS {NE P (industry) IO SPST, SPDT, DPST DPDT, BIEelIq, T

@Arery, Bore, fHRT JRESf SRS FP~ 932 ITIZNT FHA (Identify and
use SPST, SPDT, DPST DPDT, tumbler. push button, toggle , piano switches
used in electronic industries)

BTRT: 2 WA (Y AT TN RN

« SPST, SPDT, DPST, DPDT BIFAIR, **T (ArOIN, BT g2 FHSITAT 26 ANTS I+
. TS J2E AIH T

ha [ I@ﬁlﬂ. Ol (Requirements)
BF/STA TN/ T (Tools/Equipments Instruments) TAFAV/ SN (Materials/Components)
. AREFN G 6 -1 Set. . SPST SIZ5 240V/6A -1 No.
. (AR 3% fSfGeE N NoE -1 No. . SPDT 326 240V/15A -1 No.
- DPST 325 240V/15A -1 No.
- DPDT 526 240V/15A -1 No.
. BrEed 5425, 115 (o1, 240V/16A -1 No.
. O (AroTN 26 240V/6A -1 No.
. B9 5J26 240V/6A -1 No.
ST SI26 240V/6A -1 No.
ﬂ%l\‘) (PROCEDURE)
ARFFIE 92 WAPNAIRT G TS 3 SRS (AREATS 35S G 419 1 G]3 2
ISR 4777 267 THA (=113« e =31 YIRS FFA A3 (BRe 1 9 TG FFA |
1M A 4B GRS P (g Fw, s 4 AP0 TR ITE AT FFN 4% PR
fEf%re 2w, 13654 512 (BT 1 4 @6 T3 AT (FP (18 W=l

2 BI6MB Yo (B 1 (AT 8) QoI Iy AT AHR - 2 A BT FIGT Al S|
FFN 432 (R0 GfS @6 T |

(BfIe1
B ET IR f3F oS (FE IR AYZ (Uses) RICT N

(TSN GSD)
(TIHSIE)
(G515
(ST
(CrEeT)
(CATOTY BIAT)
(BT
(e

=

2
oo N o U1 AW N -

96



Fig 1 Fig 6
3 3
2 PUSH BUTTON SWITCH g
w
Fig 2 Fig 7
N
5
2 T
s 2
= 8
w z
TOGGLE SWITCH E
Fig 3
Fig 8
©
2
<@ (o)
g z
= PIANO SWITCH 2
g
w
Fig 4
=
5
3
z
DPDT SWITCH 2
Fig5 '}
;' ;
— :
3
Z
TUMBLER SWITCH E
REASHH (IS (NSQF - TS 2022) - GHIIA2GT 1.6.48 97



AT ZNH S TGS (E&H) JFTAAIZG 1.6.49
?ﬁ@ﬁ@ REIICE (Electronics Mechanic) - MTWV%W@W% dR
fafex 3RE

Wgﬁswﬁwwﬁf—w HATT Y26 IIIZNF I IH0 TN
Cofd TN (Make a panel board using different types of switches for a
given application)

BT G2 AN I AN ST I

o *NTNE ([AITE 9B P (@reTN 26 71 fFufge 430 (agyfos T8 (U= Gy 936 Afiafge
foa g~

. ST TN WFITT YN (IMG OIAT FIAIT*IN I |

« OIAF TS} WFIMF (accessories) TLTITT FBA |

ha [£3) I@ﬁlﬂ. Ol (Requirements)
Eﬁ/ﬂ'ﬂ'@ﬂﬂ/ﬂa (Tools/Equipments Instruments) GAFAT/SAMIN (Materials/Components)
. ST GIREF 150mm - 1 Set, . JICSHT R[S [N W I (@S - 1 No.
. MBS 2TI= 200 N -1 No. « (9 1 5J26 6A,240V (TATHA ANG62) - 1 No.
. 3Ty 4 N 94 [T s1R 21 . (Ife T90T 240V -1 No.
Gfels (N1 -1 No. O (O o T - as reqd.
. IASHP N2H -1 No. . SPST -1 No.
. TG FIOL AT -1 No. « SPDT -1 No.
. RR RN CEARIY -1 No. .« DPST -1 No.
- B2 (& 150 NN -1 Set. . OIEeE 26 -1 No.
. (P& (poker) 200 NN - 1 No. . B9 326 -1 No.
I C IR E -1 No.
RIS (PROCEDURE)
[ roweier ] ]
BELL
T 3 (
A
[ rose ] @
[ ewo ] L |

7 6@ 2 4 OfIfd® ST o A ([l 25 26
32 (APSF ([UETT ST o Gz At ¥
A

T X0 ATAGAIT AAIS S|

2 pfels (I, SPST, SPDT, DPST, DPDT, BIFd 26, (I
o 335, 591 25 ] [HACAT 26 AR F |

3 Yfeore (G Mawfe [ord FE A
QTS 336 93 Bl (I YA

2ve [T (layout) ST AN QTG ST2H BT
P Hizw S|

TN (TG 35 A2 Fielg ([T TG P |

O (Y BRI #1571 | ©SInd A (et 1306
(O |

98

AFEH(FI AYCAM NS NG (N A2 AR
ST TP A8 SHFE A I |

fRfoN SIfATFTNT G ST~ 2o AT
FEN 32 ARHST g Sfde PG
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m 8 TMGSTNF (E&H) QFMTATRGT 1.7.50
CTHIAS (Electronics Mechanic)-STIfR® a3 IS F TN
fafeq 4at"a Smffe AT {AH FATH® 6fF© FP (Identify the

different types of active electronics components)

BTAT: G2 PR 0T DAY SN 2
. Forgifare foq Oty 13 fAfoR 47 TP AT {AH FTRS fofde I

ha [ I@ﬁm Ol (Requirements)
Eama\gqmma (Tools/Equipments/Instruments) OATFV/ SATAIN (Materials/Components)
. AFEFNRT G F6 -1 Set. . TS -1 No.
. XSRS AT S1set, - (GTE UG - 1No.
+ TG SIReT R o . SERGe FREE W
AN (GGT NG -1 No. : il T (UIT) -1 No.
© . [5G 20 QIAGPLA (FET) -1 No.
. DIAC -1 No.
.« TRIAC -1 No.
. SifEeN FEIET (FHOHRE (SCR) -1 No.
. 3BT IS (10) -1 No.
ﬂ'ﬁl\s (PROCEDURE)
7T ARTES 9% WPNARR Gy 197 3 (BRA-1 49 SAMRRR w1, (G 771 433 FPr=a
AfFH N CAMNSHATE AT AN FAEN ST (TP FEA |
1 oS 7B (AE ETETS SRS FOONES wem 4 TIHE SRR G 417-2 93¢ 3 RS
16 @R A PP

> PIGETH (AT FTSINTER NN e Febwy (1%, 5 T qR1 PG A S0 )
fTe, 791

(BfFe 31

AT T oS &6 fSeorzs St BT

1 LDR

2 VUIRY

3 LED

4 (G AT] OIS

5 CEICEE

6 SCR

7 TRIAC

8 DIAC

9 uJT

10 JFET

11 IC

99



GFTIATRGT 1.7.51

m 8 TGS (E&H)
CIFINE (Electronics Mechanic)-@'ﬂf%@&l?{ IO FTATTAD®

AT (H1G AT A STAIIF T W AN Fp 93¢ fefrera fars ofqwrer
Fa afo TE1R FHN (Measure the resistor value by colour code and verify
the same by measuring with multimeter)

TTIIT: I2 AN I AN ST =N
« FIEIE (F1S FIET (@GO IR RaT 81

. BRI/ NS (F1C BT AT TN N T~
. 8% fBra/N+6 o 13T T @TEoISIa NN AfTror FH|

ha [ I@ﬁm Ol (Requirements)
Eﬁ/ﬂ?@ﬁﬂ/ﬂﬁ (Tools/Equipments/Instruments) OAFTVT/SATAIN (Materials/Components)
. APt 5t F6 -1 Set. . Rfon @@= AE = @fSeo™ - 10 Nos.
N SR ERV BRI -1 No. . S FING -1 No.
R GEIR R DRI -1 No.
sffrrate foEv  @forensig fafew
WHN(NN) (I FATO 2|

ﬂ%lw (PROCEDURE)

JIG 1: PEATF NG (AT (@O1EE NN AT Fa7

1 oG &6 (AF (RIS (@GP JF0 IZN
A3 @MH OF S (AF §F 28 VOB LERIEE |a1%|:1:|. C’_’”@“B'C;’%@m i
O TG TP | (BFA-1-4 ST T2 T AR W A6 AT SR @y A
8 ([FFG I (616 1 (TYA) o BT ¥R (1Y (|

2 (GfRe 1 QIR (PG G2 (FFG W I I
RGSOITSTA W ST P |

3 RIS @GPOITSA BAS A FPA G33 (FFG
e

4 (G WIHRG/JAMN BT WATREY FICS BfF IR
P RGEOIHR TG T oA |

5 g0 PG IIRF P 710 S SHel, (ot
BN (ATF Y& FACO Y2 |
6 B ([ =6 T~ 32 WO G 6 <

STNET TP~ I3 WO @G fGEr Gifos
o

100

7 TNOE @fSrees1d (3 516 A |

8 (GfRe-1 9 B AT (AT NS A FP
G33 (TFG |

9 ARV F VN I3 ([T NN FAT NN QAT
FFNI

10 SR FEIF (PGS (IGEOITT GN) - {T-1
(YCH 9 7T @\2'11\9 PP

11 2P B FIGID AT HRACT W



6 1

EIC (1:;7%3%_3 Z“daﬁ“g) @nd | 3 i e (@) mgg?@)
FICAI(Balck) 1 0 10° +1%
IMTN(Brown) 1 1 101 £2%

eT(Red) 2 2 102
PYe(Orange) 3 3 103
ReTH(Yellow) 4 4 104
AJGi(green) 5 5 105
S(Blue) 6 6 106
OICAEG(Violet) 7 7 107
§AL(Gray) 8 8 108
SWI(white) 9 9 109
(ATT(golden) 10-1 +5%
SeTor(Silver) 10-2 +10%
BfIeT e 1
| NI f?’;ﬂ ?\fg \g EWW m::r:wm RNl | e
[T offasro
m'WWWWWWWWWWWQﬁW
O gm | M| g | wrwrnw | g | 2O A A S | aw | 9@
(T} (T} Ry TN | N =N

AT ZNH (TFINS (NSQF - TS 2022) - AFIFTRGT 1.7.51
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FIG 2: BIRTATAIRS (FIG (ATF (AGOITST TN STTNT

1 VS A6 (AF JF(0 GIRCHNAE (FOG @GO
BN FFA | (67e1-2 9 ([GPorT & BeAnarsid Yoo

(RGN @TFG I | (516 2 1)

2 CANYD GEa™ NN AN e~ 72 (BfAe1-2 4

@TFE FF|

3 SfAfe BANRrSId NN (ATF, (@ AT {33

Fig 1 2N BAND

15T BAND —l ‘

— 30 BAND

*7 4™ BAND

— i —

EMN1748H1

4 TR BTN (B F1 AORECFA TN T = 5600 - (5600 x 5%)
TS 19Y-1 (TP 3 ANFIef dF | (6F 1) ~ 5600 - 280
5 ARERIRA FIET FIG6 AAH BB | = 5320 &Y
16 2 S5 ST
oo oo = 5600 + (5600 X 5%)
9 9
TS wrzf (I o ol — 5600 + 280
TNt Sy | TSR NI
= 5880 83 (64 2)
R I3 87 13 1 8T
Fig 2
O 3 8T 100 100 &3 N oo |
fSo@ | agex | s6fo 56 8T -
9% | XyKOhms | 4k7 | 47 (% 8% —] a0 — :
& |9F @ ST 56K 56 (3 STV :
WINE | Xy M Ohms | 6M8 6.8 XIS
a3 a0
KRy 8 10 ¥ 10 M Ohms
cofa= 3
. (G [IZE I AFSETET TN .
© %
AN | BoF (@G | SEferer | SOTOTG TS SN | ifafre e
AR puCH puCH
102 RESHAH (TIIAS (NSQF - STLTNTES 2022) - GFIIARGT 1.7.51




GFHTIATRGT 1.7.52

m 8 TGOS (E&H)
CIFHINS (Electronics Mechanic)-SUTE® g3 ATITS FT=NTN0

@AGTSOI™Ttia ©ItHA (HR1AT 31T f5fe v 93: fforema sfowfa

AHT I (Identify resistors by their appearance and check physical defects)

TTHIT: I2 YA T AN SN 2N

. Frgo @fSresTa fHfSane w3y 3w T

ha [ %3 |@5|ﬂ. OT (Requirements)

ﬁﬁ/ﬂ?@ﬂﬂ/ﬂﬁ (Tools/Equipments/Instruments)
. fFrwndt §e Fo - 1 Set.

OABAT/SATAIN (Materials/Components)

AP 8 VN - 10 Nos.

AFPFFIE 92 WPNAERT G IIITS
fafex yatam @fSrens1a B9 F @3 fate
ey

A7 (PROCEDURE)

1 oM8 6 (AP ((@ILF JF6 @GEosT I
QR A1

3 (BfRe-1-9 Y (TF6 T

2 G SNIG FFN 32 RS 4 TR EIGEESTR G 4191-2 G<s 3 SAAIef®
FFA:
FFA|
. @GPOISTE AP 5 AREFS FIRT FIG NIH FA
. Ao o
. G =6 Sray (@@ fBres 516)
B16 1
FJIIZIF CI93/
fore =% w6 (1S RiCAl FIIE CIOT Y
SHAKE AT NECK JOINT
oG *mfF | (ISFOIR (Y R0O AN, JTSfes S —
(LS) (*TI<FY) | TR ST, N - v

LEAD WITH WEAK POINTS

11 ) s o O 31 ) o RO 53 (0 B P S R o (OB S )

(LW) qAO© AN JIRICTL DA
BialGl]

froey | BIGEGEAVIRI DI
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BINOT SR I CATCETH N R RUCRRIICEIACR | (65} JIEL 9T
IS 16T [SIE NG I RS S Y SR BIHCREIAC K (5] IEL CI9T
FIIH #*1(IBS/FI0T aT925 | CUTEAT U S5 CIIMCIIN 20O AN | FIRACIK I
IS T 1 =T I RS1.4925 | care, =16, W= Rgrs =@ 23 JIIRICID I
12 (Bfe
A 3G Hf® (AfSTSOITHE IIIRTATITTST A ATIACII5/
. BRI | 3G Br2er @S R WA fITIACIIST

v lwi|nN

104 A {IAH (IS (NSQF - FLTNTS 2022) - GHFAATRG 1.7.52




AP [N 8 TGS (E&H)
REAF{AH (VIS

GFHAATRGT 1.7.53

(Electronics Mechanic)- 3} I|%\'9 A3 ANTS FTTN©

SR ARG BTAT FIEN (AfSPBITST ATSTE (AfD: ANTE T (Identify

the power rating of carbon resistors by their size)

STAT: G2 SYRAATNI (T DA STHT =N
« BN AFSBITHA AT (AB AT FHNI

ha [ %3 I@ﬁm Ol (Requirements)

Eﬁ/ﬂ?@ﬁmﬁlﬁ (Tools/Equipments/Instruments)
. AfFrENdt §et F6 -1 Set.

TANFAV/GATAIN (Materials/Components)
. RSN PR 32 SAMBUSE @GEor™

- 10 Nos.

AFPFFE 92 WPNANT G IIITS
PN @GBrTIa ISR AF1a, 3O 43s
@f®: (A3 F4Te 2|

Ao (PROCEDURE)

1 oM@ &6 (AP (@S JF06  @Gres (@R
A=

2 PR RCEOISTE 47 SIS S| BI6 1 NG
4] (RGBT RmfD s S|

3 PR (QEGEOITE W AN T |

4 (B 1 G IR @GO eI @Dy @F6
I

5 WRHE (RGP G QT19-2 ]2 4 NAIQ©
FEA

6 ARTHS BRI IS AT FAV

16 1
ATSTR s fter
C6=TET (ST s (Fify) | (i
afes 4 (FIRD) (P | ety (i) | =ty
0.125w(8/1w) ) 18 3 28 0.45
0.250w(4/Tw) | ———=OM)) —— 2.5 6.5 28 0.6
05w /1w | ——=)N)) —— 32 8.5 28 0.6
Tw a:m: 5 11 28 0.8
Fig 2 &
:
LEAD DIAMETER 2
‘ LEAD LENGTH ‘ LENGTH §
I I E
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12 (Bf3e

T g BIEe IET] STIB AMSTF Afos

Ui h|lwInN| =
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Cﬂ??ﬁ??(ElectronlcsMechanlc) WS"% = 1 1 1 B KO ] e | [ )

fafer @ﬁ?ﬁ:‘mzm g33 COTTFBG] (TS (source) GINT STTNA g TS
Fa Ao (ayfos fFTE e STET AfTTers Syaa~ sy

(Practice on measurement of parameters in combinational electrical C|rcu|t by
applying Ohm'’s Law for different resistor values and voltage sources)

STAAT: G2 SR (T DA SN 2
. 8X(NF 3 T612 T I3 ATHC AB T

AT ZNH S TGS (E&H) JTTAZG 1.7.54
A G

ha [ %3 I@ﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ?@ﬂﬂ/ﬂﬁ (Tools/Equipments/Instruments) CAFAT/GATAN (Materials/Components)
AfEFNR G fF6 -1 Set. . SPST B9 S26/1A -1 No.
TGS ™A, 230V/25 ST6 -1 No. . SIS, 1k/1W -1 No.

. fTemfNGR, 0-30m.A, DC -1 No. . Q@S (FRG o -1 No.
- SIfNGIE, 0-10m.A, DC -1 No. . TSI T -1 No.
[ SR ERVBURNOE] -1 No. - AL RO I T -1 No.
. afye fOf “1ewrg sTar 0-30v/2A - 1 No. . NEIE -1 No.
. 5 @6 (lug board) -1 No.
ﬂ'ﬁlw (PROCEDURE)

O 1: a6 @fSTsorsT AT JIFTB FITI6 AT Fa1
1 2ve SHGR, fNOR ([, M6 F6G, @ (@G 5 RPS(Regulated Power Supply) BIF FFN 33
TR0 1 Bo¥eT SJR(6 eiGiee e (o WNSGAG (OB 6 (OIF6 (16 PP |
TE A 6 SPST 335 Bl FH, (BRA-1-4 SIS FA6
2 (ASPOIST MW AR FF 93 (B[R 1 4 AT TP J92 (TFG FP |
6 T 7 SPST I% Y| RPS A7 STEBTE 9 (GG g 12

3 STPB TRIATN-1 HGN G2 6 FG GIL B (SIC=5 I PP 3 ST PG (FPG PP |
STIFE (S | (S 1) 8 SPST &3 RPS I 2|

rot L 9 (BR-1-9 @6 41 7SS (AP, JHTC A B
Thanw SIFET (OITE6G (V) INTN HIHPE BIA6 (1) 97 JF 0
v osom () T 26 NI (5 2)
: ' L 10 SRS RIS A S
% Fig 2
w VOLTAGE (V) Vs CURRENT (I)
4 6 (OI6d JH6 DC TAIANZA G SICG RS ol
2OTR oo RSRTIE FIT 2[R 0= ' HEORETIONL
FE| (BRA-1 G NNFS TN @TFE FF| sl
FN | Afetary | AR | NFE IS L
N, | W (®F) | COIFo Gy, ()
V) NUNT | TAT 02—
w L PRACTICAL
AR ' N
1 6 (o0 \ \ \ \ \ §
2 9 \.’ % 1 2 3 4 5 Vv %
3 12 COTI°G
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10, 2: ISR TFB @fSBrTs1a Sy JFB Fa-6 AfTwr=y Fa7

1 STISE GIAAT-3 AN g2 SIS W6 F6 II2[
B STHPC (o S| (o 3)

Fig 3 R1 R2 R3

r ! r ! r
{ } { } {
SPST kAW
1A o o)
+

+
RPSU
0-30V,1A

EMN1751H3

2 PG ACEEI™S AR TP g3 12 (OI6d
S SRR G P aR[iEe RefHowne
PTG SN FEN| (BT 2 4 51 T W (TFG
Sl

®fIFz
AfFB FAB
(OIFo0T | Afarsy Far M
. (R215) @fSrsera | srorar
FPA(V) TN (R) FAT | I
AR
6 (OI°6
2 9 (OI°G
3 | 12 oG
3 RPS ((NAf@® “NN8WF SAR) Bl P~ 92 DC
(OO 12 (OI*6 (16 PP |

4 TIN “A" 9 ST BN “G” SIsTS FB~ | SPST
536 B FE| (B 2 g ST FE6 ATy
FEN ]S (TFG I

5 SPST 336 IF I 433 BN “G” (F GBI~ “B”
I3 MY ALY FP | SPST J2G Ble] b+ | (BRA-2
4 SITFE PILA6 ATNN FEA I3 (TFG FEA

6 IO "C" A9 SN BIfRfNET "G qF ST
A SIG PICA6 AT FE|

7 SPST 3J26 432 RPSU g |

8 (6RA-2-9 NAge [AGe (A(F AT THFD JI6
(1) I G @GEEI™ (R) 99 G0 AaF 26|
a4

9 ARHEF R FIGT AIAH FAN|

Fig 4
CURRENT Vs RESISTANCE

Y
Py
EMN1751H4
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AT [ZE 8 TGS (E&H) T2 1.7.55
AP JINH (THINS (Electronics Mechanic)-SITE @ d33 MG FTTNG

Kirchhoff 43 & I6I2 FAF GY (IO AfFLB FIIT 433 (SIFOG

A (Measurement of current and voltage in electrical circuits to verify
Kirchhoff’'s Law)
STHT: 2 SN (Y A SN I

. fSRfE *myr NfFE i fF6TT 93 FIF6 F(ITSTN WEN) IO FHN
. 930 (OB Yr OSH Aty fF6THa (-6 Ur T2 612 FH|

ha [ %3 I@ﬁlﬂ. Ol (Requirements)
Eﬁlﬂ?@%mﬂ@' (Tools/Equipments/Instruments) TATTVT/ SATAIN (Materials/Components)
. AFrENt B fF6 - 1 Set. - SPST B9/ 25/1A -1 No.
. CTREIRE SR, 230V/25 ST6 -1 No. . Q@Gror™, 1k/1W - 3 Nos.
. FNE-=mfNGR, 0-10m.A, DC -1 No. . @GO, 2.2k/1W -1 No.
. fN9-=mfBR, 0-25m.A, DC -1 No. . SOOI 3.3k/1W -1 No.
N R ER I BUROE -1 No. . @I (FRG (OIR -1m.
. fyafze O “newrg sman2 0-30v/1A - 1 No. . CTROIfRS 1 - 1 Box.
. 23 9 oA -2m.
. G FE - 10 Nos.
. ANETS -1 No.
ﬂ‘ﬁl\o (PROCEDURE)

FG; 1: fFbTe 93 FIA0 g TH1R

1 o8 WNGE, fNOIF (T, 06 6, T @T6 3 IF WIZN SPST 3X, AR AT WO6HG
CTREIA FAT 59/ 367 fFGFe qd ([Ifod 12 (OIE0 (10 IR |

T A T 4 SPST 35 51] S| (BfR-1-4 IT, 1B, 1B2, 3 IB3
2 STIfFG TS ST 91 ([@0G SN (ofF PIAG ATAIN G2 (TFG I

PPN (AP 1) 5 SPST «J8 PSU I§ S|

Fig 1 — 6 (NG P d32 Q 4 Kirchhoff I3 A6 STNFIY
sPST Y| NN ST VN I BE STNBIAO
TO12 TP |
b 7 ARHS BRI FIG A FAN
030V1A
y g
:
12 (BfFet
wAfHNgGST

WCIAN ST
COTeo WY, CT6 HIfFB ;‘TT';T:?T%‘ FCA0 IO Tl IATEA

Ifos 9 | IS (IT) T TSN | erarasTry | 1 e =
vy

IB1) 1B2) 1B3) IB+11B+2IB3

12V
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TG 2: fHF6TT 99 COI6 G 5 T612

1

ome fNBE (A}, 06 DG, 9 (@06 /I FT
BT SI2067 G adg (Ipfos W= AT

PP

(Gt (@B R1, R2 U8 R3 I3 WIN ATTN Fow
A3 ({6 |

SR ST ST A9¥(lug) ([ITE AT TofF
I (BT 2)

SPST J% I, ANSWF AARIAT SMO66 12
(OIE0 (76 PP

Fig2 + RT - C + R3 - o

B T .

SPST 1K 22K

V= Vy =

DC *
RPSU V= 33k| | R,

0-30V/1A - V, =

b d f

EMN1752H2

110

R1, R2 @3¢ R3 (OO IARA (OITFO0 G
(HTNTEG fofT® TP
SPST Y26 bIe] b+ |

RSO AT fBfFS (66T (ARG SroyTaer
F(, (BT R1, R2 433 R3 TG (SIH0 G
ATV TPV I3 TG FP |

SPST 432 T(F® ST AR I T

9 a-c-d-b-a, a-e-f-b-a R c-e-f d-a IF AT GJ
Kirchhoff dF ¥ STNeIY Y| IERET G
SNFA GRE @6 F41 (OIeoS S afeTs
AFSZINN FFA |

10 N9 (OIFHY] I NN JIIZF FI STNHIT 612
FF
GfIaz

wafNas | Afetaratsa AfSTadTHa TN
(SIEo G | W

R1 R2 R3 |R1 R2 R3

1219

11 SRS QT FIG NI A |
“IA:- a-c-d-b-a:
+V1+V2-VT=0
+V1 +V2 = VT
HA:- a-c-e-f-d-b-a:
+V1+V3-VT=0
+V1 +V3 = VT
gA:- c-e-f-d-e:
+V3-V2=0
V3 =V2

AT ZNH (IS (NSQF - FLTNAS 2022) - AFAARG 1.7.55



AT [NH S TGS (E&H)
A [AH (VIS

ARG 1.7.56

(Electronics Mechanic)-J I|%\9 33 AT O FT=ATH®

fAfSRaRTEIE esew et s fifae (ifaen) 93 s IgaE s arE)
HIFTET RN TO12 FHN (Verify laws of series and parallel circuits with
voltage source in different combinations)

TTIT: 02 YA (T AN SN I

. (OITFoET (ATt 9% Fifaey(ifdsT) 933 TSI (TS A1) AfFTEd EA 612 FB|

mﬂﬁf (Requirements)
BeI/STA&TN/TF (Tools/Equipments/Instruments) GAFIT/GAAIN (Materials/Components)
. ofrENdt §e F6 -1 Set. . SPST B9 25/1A -1 No.
.« COTROIHE SIEH, 230V/25 36 -1 No. ARG (AT ) (ATOREF),
. feT @mfNGE, 0-10m.A, DC - 3 Nos. 1k/TW -1 No.
6| SRS ERY GO RO -1 No. . ARSIRIEH(ATSREF ) (ASTAINF),
. O [RefEe 18K A2 0-30V/2A - 1 No. 2.2k/TW -1 No.
ARSI (ASTAGF ) (ASTGF),
3.3k/1TW -1 No.
« 15V (AN TB6 5 -1 No

. QIS (FRG CTER (@15 36 ) - 10 gm.

. OTOIRE - 1 Box.
. P N OB -2m.

R EAY) - 10 Nos.
ARSI -1 No.

Ao (PROCEDURE)

1 oMs SeE, R (AR, M6 F6, a9 @06
8310 6 5 BT o B 1A B | ST S S S S L SR
IE] NI FEA

2 SIFT OIIATY W A @0G SR ST
N (AP 1)

Fig 1

DC
RPSU
0-30V/1A

EMN1753H1

b d f

3 J§ WIZMH SPST-1 43¢ 2 3%, ATSTR AT
NGOG 5 COI6 (6 F |

4 SPST-1 938 2 J26 W F3+ |(6fId--1-9 [NHfEL®
(o AfTAY TN A2 ([TF6 A |

. P (AP 9 A WL IO
5 (AT 2 S FIIT

. (AT d 1S FTH

5 (0f]9-1 g [NRA® oo AR FPN
32 ({6 |

. a (YT b G (S0
. aCWcW@W@
. ¢ (A d GG (SIE6G
. cCWeWC@W@T
. e (TS f GG (SO0
6 SPST {38 PSU I% 3|

7 JAge R[S (AF SifFe STNeaa PG w2
RIVES

IfFT STSTITST FATA ST RPS 432 Gf6 SPST
26 IF WIZT ATYN
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cofa=t 1

S | IS | wwas | OLOW | OIUE, | (SIEUE, | (SIUE, | (SO,
A c | cmE | conmp | ATEB | AQEC | CAHD | COATE | ECASF
112 RESHAH (TSNS (NSQF - FLTNES 2022) - IHIARG 1.7.56




AP [N 8 TG (E&H)
RS {NH (VIS

GHF ARG 1.7.57

(Electronics Mechanic)- WI"% A3 TS FTATNO

ﬂﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬂaaﬁﬁﬁmvrr#w%mfﬁﬁmwaﬂmnw$n$%aa\

IANBAT F YT ((OSTF A

AN SPN (Measure the resistance, voltage,

current through series and paraIIeI connected network using multimeter)

TTHHIT: I2 YA T AN STF W 2N

. FSifao(fSifaeT) a3z AEFrT NfFEB MmN (Som=) STSTITSY

. FSifaor NfFTB coreowr, FA6, @TEEIS AT 8 IO1R T

« MFTET FAMN(T AN SfATF ANBATONT T TF FFA 432 AN BN
« TNTFATA AMFHLG (SIFOT, FIAG, (AMGPBITN ATN 8 AG12 FH|

mﬂﬁf (Requirements)
Eﬁ/ﬂ?@ﬁmﬁlﬁ' (Tools/Equipments/Instruments) OATTV/ SATAIN (Materials/Components)
Rk R IRRTGARIY -1 Set. . SPST B9 25/1A -1 No.
. CTROIRE A, 230V/25 S5 -1 No. AFSTATLH (Resistor) 100/Y2 SO -1 No.
. OIGIE, 0-25mA, DC -1 No. ASTAIYF (Resistor) 150/Y2 86 -1 No.
. SIGIE, 0-100mA, DC - 2 Nos. . AfSTAIYI(Resistor) 220/Y> ST6 -1 No.
« SINGE, 0-200mA, DC -1 No. TRV R AU ER G -2m.
. SINGE, 0-500mA, DC -1 No. . G IS - 10 Nos.
. (OFGNBIE, 0-15 V. DC -1 No. . TN @G -1 no.
N R R BURIOE -1 No. . Q@GN (RS (o -1m.
DC fRfE® MR AA12, 0-30V/2A - 1 No. . OTEOIRL T -1 Box.
ﬂ%l\o (PROCEDURE)
fSifaor sSfF6 S sfasmer 6 (GfIe-1 & AT a1 W Y|
SIS AFSTAINB (Resiston) BEATE SYF FPA 7 SMIAR IF I 6@ 2 A (AT (=T NG
g3 5@ 1-9 MU RME (OFBoE 12 3¢ (OTeBINBIF YA AT FP |
INCREATE ST A T | Fa2
- I|+
Fig1 12||VOLT
- Illl+ be SPST
12 VOLT 1A
pe SPST
1A
. 100Q /%W 150Q 1 % W I 22007 %W
0-25mA R, R, ) . R,
100(;/*/2w 1500F:V2w 220(;/*/2W \ I g — — @ — < N
S - Al 55mA g
Y — — — X D) L
< I\ c
O ’ § 0-15V 2
\& c
0-18V & 8 (AfOrhd R1 G WKW (OIEo9Q (V1) 438 IO

2 WIFE-BR TIZF A AT ASTREH(Resistor)
U0 AN AR FF~ G338 (6RA-1 4
@G I

3 BIAE X G9g Y 99 N WIF6-oh 179 _A
(TG ARSI AT FEA |

4 RPSU BTe] FF« 3¢ GO (OIFo0 12 (OIFH
(76 P |

5 336 IF FPN 433 IO (IT) I3 (OE6G (V)
AN I

(1) AT FPA 93¢ ([FF6 FP |

9 IR IG IP~ | 6@ 3 G (ML IR UG
33 (OTeBINOTI NI LTI Fow |

10 (AGBA R2 A WHITN (OIF0 (V2) 98 BIA6
(12) AT FFN I3 TP T |

11 STAIAR 75 . 15T 4 G (LA IR SO
G338 (OTEBINOTE ANATT ST Fow |

113



Fig 3

- ||| 1+

T

12 VOLT

be SPST

1A
1000/ %W N 1500/ % W 220Q71 /W
R R R
— St 2 —

[

G
1
[

0-15V

Fig 4

L+

I <A> 120mA

+

12 VOLT
DC

100Q/ % W 150Q/ Vo W
R, R,

220Q/ %5 W
Ry

SPST
1A

. — e —
Y 1 —
- : +

0-15V

—
I

EMN1754H4

12 (AfS6T R3 U7 WIHITY (OIF0T (V3) G32 INIT 14 PIRG TIRFE Mm@ I612 S 438 N1 F1
NI Y NS AT ST FPA |

(13) AT TP q9 ([FFG IE~| 13 AN

A W IITE A (WG (@1, (NG I, (N6 15 SRS BT FICT VAT Tl

(OB NN Fo |
cofa=t 1

114 REASHH (IS (NSQF - TS 2022) - AFFTARGT 1.7.57



RAD GING 8 TGS (E&H) AFHIIARG 1.7.58
2P NS (TFINS (Electronics Mechanic)-STTR® 932 NG FTHNTIB

LCR B I13213 F1a fAFSR 2R A(Inductor) TG FH Q32 TN AfTIH
P (Identify different Inductors and measure the values using LCR meter)
BTHT: G2 SN (Y A ST I

. GGG LCR fIBTE T132E 1T I W AfTH S|

ha [ %3 I@ﬁm Ol (Requirements)

BeT/STATN/TH (Tools/Equipments/Instruments) GAFTVT/GAMIN (Materials/Components)

N RE R IRRTGARIY -1 Set. . IFA(ATOF) [RMIGH AFE 43 WH - 10 Nos.

o ITE SR fSGore e fNGE - 1 No. T AV ACIE| -1m.

A GEIREIRE B -1 No. . SIS PG/ I - 1/4 kg.
ﬁ%l\') (PROCEDURE)

AFPFIE 92 SWPNAERT G IIITS 4 TOMGERT LCR D B PN 4% IGTROIST

TGP TA RO TN (7113 T4 24| PRI B s Cofd |

5 GGG LCR B O 3OTGA0E TS I
1 %ﬁﬁcwmm&ﬁm 432 fEfGBe fRBR 7T emf¥fe S T @6
| |

2 PR W, A0 FN& IPN 42 ORI 14 6 GoQfF2 F 5 o8 Jagef® P 478

PG | Ol (YN (o 1) QTN I WERE STENPIRAIE SRS ARFWA Fp 473
G323 (6} 1 G TF6 TP~ (GRe1 g @6 T

3 IO BN TG AfSENET AR G327 AFHed G OIS S 0 |
@6 FFA|

Cof3eT 1

G | ATOIFA(AITOF) DA/ oI FUA BINATE S CRRIC]
Ciny| U Afetary

Alwln]|—
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RAD GING 8 TGS (E&H) AHEARGT 1.7.59
AT GING (Electronics Mechanic)-SUTfR @ 438 AN S FT=ATTN©

AR FI NPT SIAre FH7 932 LRI SIS TNt as
FNNFACIS AfFror T3+ (identify the different capacitors and measure
capacitance of various capacitors using LCR meters)

BTHIT: 92 AT (<10 WA SN I

. BrRTNAITS (@S A1 FHATIHBIS NN RLET Fox1

ATATGTRITOT (Requirements)
DeA/STA&TN/TF (Tools/Equipments/Instruments) GAFTT/GAAIN (Materials/Components)
. AFEHONT e F6 -1 Set. . RSx gt st [Rfoa
« DC fNfz[® *1eTF STAR, 0-30V/2A - 1 No. APIF e N - 10 Nos.
. I 7% OG0 e B - 1 No. . ISR PG/ I - 1/4 kg.
. SXNMOHE -1 No.
. IADIGAAN 2T -1 No.
A %Iw (PROCEDURE)

4 LCR B 2BO FE I3 6 INADIGI TS
IEN, JAMGBET TN NLIHT FEN I3
AT N 433 (BRI 9 (TG FEA|

5 TIE PIACEL QW AIHN-2 (A(H 4 FANAIQf©
1 oM@ &6 (AP 6 (CITIT FAO (@7 FEN 72 (BT G (TF6 |

=i 6 AREFE FIET BIG AI5H B4
2 AFPMAL NN NF PN 9 (B[R 9 @6
|

3 PAAMICEL T BIRANAES (TG 516 (o= 1)
G | PG FIATCIST W Y

@TFE FF|
CofIe 1
(AE@ANE | FUATTHOELAN mwﬁgmmm FNfed TN chmsmﬁ. zmm
1
2
3
4
xS &G MOIL*
%52+
&G OTL* %10+
0.1+ foa% %20+
0.25+ fNaF %20 - %80+

0.5+ fHNaP
%1+
%2+
%3+

117



F|g 1 CAPACITOR CODING SCHEME

ELECTROLYTIC
CERAMIC CAPACITOR CAPACITOR

MAX.VOLTAGE

104 CAPACITANCE

/;/ ¢ TOLERANCE
10x10*

=100000 pF

=0.1 uF

SYMBOL SYMBOL

NS0, WATAGS CSIFo6T

EMN1756H1

@G LTS (OB O
TH 50V
2A 100V
27 150V
2D 200V
2F 250V
2G 400V
2) 630V

(NON-POLARIZED) (POLARIZED)
FNATHCAT ANFT NN

WIRTHIFIET || Arsaes || foarsmares
O (uF) (nF) (pF)
0.000001 0.001 nF 1 PF
uF 0.00001 0.01 nF 10 PF
uF 0.0001 0.1 nF 100 PF
WF 0.001 1nF 1,000 PF
uF 0.01 10 nF 10,000 PF
uF 0.1 100 nF 100,000pF
uF 1 1,000 nF 1,000,000pF
uF 10 10,000 nF 10,000,000pF
uF 100 100,000 nF 100,000,000 pF
dNIF
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AP [N 8 TGS (E&H)
AP [N (IS

GHF ARG 1.7.60

(Electronics Mechanic)-\3J I|%\'9 32 ANTS FTATN©

TIfFC (FIFT 933 AT JTF fGOIRT FG FHN 433 AITH FB

(Identify and test the circuit breaker and other protecting devices)

TTHHIT: I2 YA T AN SN 2N

. NPT (FFF 932 AT JT5HT FEOIRH AAF FHN 432 AN TN
. 936 Ao FFTE MCB FTIIS FBN 432 MCB-IF FIAIIHAOT HAHI TP 432 I FIAIIHAOT

fafoo I

ha [ I@mﬂ. Ol (Requirements)

Eﬁ/ﬂ?@?ﬂ/ﬂﬁ (Tools/Equipments/Instruments)

. AFEFNRT G F6 -1 Set.
. (AR 3% fSGeE WFGRER -1 No.
. W (G110 - 5 Nos.
. G3F (PO (N6F/1HP/240V/50Hz - 1 No.
« M. SIfGIK 0-10A -1 No.

OAFTVT/SATAIN (Materials/Components)

« MCB, 33 (T, 240V/6A - 10 Nos.
S RSIREIR RO GG -5m.

« SPST 325, 240V/15A -1 No.

. f38SGIG, 2500 82W/10A -1 No.

A (PROCEDURE)

PG 1: MCB AT BIffNIE S aaT
1 AFP (VP (single pole )MCB A9 AR A<} (119
NS FE|

2 MCB & W3R (Y LI (source) E<} (¢T1H(Load)
DI N 4RARIRESl HAH FEN (NS
ERBIRCIHON

PG 2: MCB AT AT
1 FH P06 (ST AT PN I I AR
G |

2 @ 1 @ Ut PG TrOaATs Bt AfHFo
'@W(Components) &feH Y& FPA|

Fig 1 S’
o "o

mMCB SPST  5.10a
L 6A w1

240V/50Hz,
AC LOAD
SUPPLY
RHEOSTAT
N 2500 OHM
10A

MCB TESTING CIRCUIT

3 STIRTR B FAK WS fFSSBIBIH (Rheostat) ST
WIFA AL

4 MCB B1e] SIET YN L]¢ (VRN AT AR Ble]
FE

5 SPST jJ26 Ig |

6 Sita qita fRSSGIG(Rheostat) IMOTN A3 SHINGIAT
RS &fe (16 T |

EMN1757H1

3 MCB BIe] S<ETY (0¥ B8 (source) A3 (eTG(load)
DI W& HIRRIR IO AT I (7 28T
Tfw)|

4 (BfRI-1-9 FLITHY (TG FEA|
5 AR RIAT FIO] AIH F4.

7 5 (Y 10 NG G W FPw I8 (BIe-2
& MCB I3 WX (V16 I |

8 MCB f§or V1 28T *rf& (s ST AT oIy
ot

9 PG (T SHFG (T FIERACH G I O W
(15 FF|

10 MCB 1.3 X In-4 {3 4% fF1 A T, (TN
MCB-43 FTeIkB (F6 P ISV |

11 APFS T BTG AT 4T,
WTAT: Rheostat (ATCGE AfAICS, (ABF
(IS8 MCB ST AASHI Gy 52T
4T (TS ATA|

C ;l 3”55(35" ;QI

(ofd FF:

AP

35 Cﬁ ;BZ
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(OIE0W, (IfoF JFF [[RTIN: (of3= -2

*5 SfFC FII6: oH (TG FAB | AN SI=T
Sfare 1 1 0.5A
2 1.0A
ANAT SIEN | OSH(BSH) 932 (FATG(load) 3 2 0A
B Wy gk . 5 o0A
Bkl 5 6.0A
bl 6 8.0A

MCB B FITH = 13XIn=13X6=78A
»*MCBfE¥__ Amps 9 __ (i3S *F
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RAD GINF 8 AGITF (E&H) AHTARG 1.7.61
2P NG (IFTNS (Electronics Mechanic)-STTE @ 432 NG FTHNTAB

430 fatd g7 fIfsq W™ (o8 (T~ 932 f5fF© FH~ (Dismantle and
identify the different parts of a relay)
STHIT: 92 AT (1Y WA SN I

. TATe 97 W1 TS TP 932 AT 97 ©I1ag Uy (5 81
. HATT 932 fAT o= TE1R.

ﬁ'ﬁﬂﬁﬂw (Requirements)
Re1/STA&N/TF (Tools/Equipments/Instruments) GAFAV/SAMI (Materials/Components)
. AFEFNRT G F6 -1 Set. . TP OE - 10 Nos.
. Nz fSf N8TK AR, 0-30V/2A - 1 No. . 1ovfEE _5m.
. WIBNRBR/8=MNEH -1 No.
+ DC SINCACGH, 0-1A -1 No.
. T3S (orFBNTIE, 0-30V -1 No.
Ao (PROCEDURE)

IO 1: fata Ig1er A FaT

1 R S R RE T FEN (a1 M) 4 {09 932 @R SN ¥99 (F96 I
Fig 1 5 (P0G R ST fo g WA |
MOVABLE FIXED
CONTACT e 6 DI (AMGPEIST AT I I3 ([TFG TP
pvor H T (BRE 1 45T RRRY GG T
ARMATURE =, ==t ' NC 8 ANEFS BRI FIG AT BT
\—»
——— BT 1
MAGNETIC e
FLUX = / / / /ENEES:E G 1 Wﬁm ............
u | = = =1 G 2 JOAA(ONEBR s
AIR GAP COIL SUPPLY -
VOLTAGE % °
- : 3 BffNE steqm
PARTS OF 544 & 4 NO CINMAMNT NI oo
2 ARMHN FEN 433 PO DI S0 G 5 NC (IO TS 2o
HAfIRoa T4y [Ny FE |
6 coLfetmy KRR
3 @3BIE/ N0 BRI BT LTS (AT 3¢ . .
% W@% NS FEA 7 TAIPAHA g0 KRV
8 RIBIMIC KR
G 2: FATeT v awr Far
1 foq S STRRAE ST T (5 2) Fg 2
2 SHINE ST AR (OIE6G; AN FHE | )
3 326 'S Bl FPA| DC POWER RELAY
4 BitA AR O (O-0& AT To564 W1 8GR/ . g
WIEBROR SHRTS (4@ AR G S e c
RFNTT®I(Deflection) (ALY T *1F HF(A| &
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5 AT ST FA0O 93 TN YO AWERT Pow 7 [ [FT FA G TGN PAoN FNI6
PTG (F1F DN FII0) NI T (TS5 FIE0) I THY FE A2 W Y|

6 AT WI NSARF AT (OIFoG FNH M 8 AT B[ FIGT AIH F41.
o5 N1 82NOIH/ WFMNoRFTONIFONd (4l
AR LT YT WS [T A1 *1=
BRI RIE]

122 REATHH (TFNS (NSQF - TS 2022) - GHFTARGT 1.7.61



RAD GING 8 AHSTF (E&H) AHTARG 1.7.62
2P NG (TFINS (Electronics Mechanic)-STTR @ 432 NG FTHNTIB

436 MfHFTB 96 B2 fATa e Te T 932 07 IITTa Gy AT

PN (Connect a timer relay in a circuit and test for its working)

TTHIT: I2 YA T AN SN 2N
. BT g2 BIRNF fATA WA 613

ha [ I@mﬂ. Ol (Requirements)

Eﬁ/ﬂ?@ﬁmﬁlﬁ (Tools/Equipments/Instruments) OAFTV/SATAIN (Materials/Components)
ANt §et F6 -1 Set. . TF A OR -5m.
fSafee fOf eI ST, 0-30V/2A - 1 No. « J19, 230V/40W -1 No.

N SR ERBURCE] -1 No. . HSTRFFG -1 No.

. TBI2YR fHT (Relay)12V DC -1 No. « SPST25/1A - 2 Nos.

A %I\‘J (PROCEDURE)
PG 1: BIEWTA fATe 97 Bififre STt aaT
1 R ST 51= TR f[e o A Fig 1
2 AN TP G793 P GIIIAIT STTIS G- M M
AR Ty MRy T2 ) oo e I R 4
3 SRMCR/MBNOR TR FCL STV (YT A% COMTTT °* 1@ ° T—‘{,M_z
T SRS SIS FE , N
4 TR G35 MR BN 791 ([FFG FFA | : °°'L(+?°'L
(~) (~)
5 (FPUG e ST fog S| TERMINALS 185 058 NORVALLY OPEN CONTACTS 5
TERMINALS-1&4,5&8-NORMALLY CLOSE CONTACTS :
6 JPEA (] @iﬁl ST AN TN A @?F\@ PPN TIMER RELAY TIMER RELAY BASE %
7 ARES BT FIG AT BT

PG 2 : BB AT HIHT FAT
1 fod2-9 MU SIRFT TRMAN IR CRNRA R[S 3 e &ee 97 5Ty 1 SAE o6 |
PTG IR S ST SR SIS FF| 4 SPST S35 'S1' 51 S 43¢ AT I FTHI SFB

g2 % AT (6 |
) zaoviaon 5 TSN SPCG 230V/50Hz/AC ATSTR AR A
R eR ) 230VIS0Hz 432 SPST SJ26 S2 BTe] Fb+ |
SUPPLY RELAY ~ JON-DELAY _AC SUPPLY

CONTACT o 6 (BfRe1-1-9RATHI STV (V16 FPA I8 AT WIFI

S1 S2 o}

=. =, 2 AT FHA |
SPST/A SPST/A g
m 7 ARHS BRI FIG AT BT

2 (GfIe-1-4 BraWmd fAte1- a9 FCT A2 (W16 PN
A3 (72 STt fOfT A8 SR (OI6G (36

FE
(of3e 1
HOIA IR BrawmE (ifos ey STy faer
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RAD IV 8 AGSTF (E&H) AHFAARGT 1.7.63
B3 NG (TFINS (Electronics Mechanic)-STTR @ 432 NG FTHNTIB

436 FE 96 FOIR/ LT I 932 AfoT IITTT Gy AT

PN (Connect a contactor in a circuit and test for its working)

STAT: G2 SPRAATNI (T DA STHT =N
. T BIHAF BIfIA WfF Gl (Terminal Auxiliary) AAf36fS ST T~
o CIINMTIIHNIIAT SATCTN HIAH1AISTO12

WW (Requirements)
QeI/SAG /T (Tools/Equipments/Instruments) TAFAV/ SN (Materials/Components)
ARreen et 56 -1 Set +  1Sg.mm IfFB-SEITSG ©Id -5m.
(AR SR W=6GE -1 No.
2NO/2NC/230V/1A SR F0I|d -1 No.
A ‘ﬁ|\9 (PROCEDURE)

TG 1: AfFfefoaata Bififare wfFafermal Af2fefs snregsaT

1 AU A B TR F ORI FIAN (WFF 1) 2 AW 47 oo fou 43s
(BfRe-1-4 [RB1EO (W16 FPA|

3 SMNOR/NIFEMNGR FIXL FE STLLFNS (AT 33
T ARG STNe T

4 (GfRe1 g FEET [ERFo4: 9T AEIRTIE
PP

5 SRS BIEN IO NI T4

Fig 1

ofI=T 1
T oforarey | S (IR P GIETA NO | SIfFGTIal NC

ST CTSMTITST SRYIT | CATHTTITCNS ST

PBUHA AL]EQIR

PG 2 : fAte A Fa1
1 CIOMFIAT P GIANTAT ST ST 4 (OISR (BT N e |

I 5 BEE (@ SN FAG AE, NO/NC STRPIT
2 P NS FAE WS, NO/NC  STRTR A OBETT W7 AT T~ 933 (BRe-2-(®

CTEMCIT YRRl N e I3 (G- T ISE @6 A

2-(9 MAIFFISE @TF6 FFA| 6 ARHS I PG A F41.
3 FOIREI POACE 230V/50Hz/AC SR M~ G]3

T2 BTe] FB |

ofa=t 2
WS (RS ST IS FA1F 2K
STLTATS CATEAT (NO) ST I (NC) STLTIATS CATAT (NO) ST I (NC)
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QHFTATRGT 1.7.64

m 8 TMGF (E&H)
(TSNS (Electronics Mechanic)- SR ® 933 ATTIHG FTRTTNB

RC-BI2Y &$HIF TfF6 tofd 92 AIFH I (Construct and test RC-time

constant circuit)

TTIT: 02 AN (T AN SN =N
. 936 RC STVY &IF(constant) SFB AT
. SIAFT FTB 51 Se IV fFery A7 s

ha [ % I@ﬁlﬂ. Ol (Requirements)

Be/SA&TN/TF (Tools/Equipments/Instruments) TAFAT/SATAIN (Materials/Components)
SRt BT 16 -1 Set. 51 TS (Lug Board) -1 No.

. NI 92 OGO Jefiang fGr - 1 No. TGS, 0.1uF/16V -1 No.

. (IR T MFERTE - 1 No. AFSTATNF (Resistor), 10kQ/Y CR 25 -1 No.
G (G SISTCETCRTY, NIt NG F6 - 10 Nos.
% 0-20MHz -1 No.

1 0 o R E R R A T (5[ -1 No.

ﬂ%k‘) (PROCEDURE)

1 5@ 1.9 AT AR TG-S B T Fe|

Fig 1 OSCILLOSCOPE

o O

o o

CH-1 CH-2 GND
? ] ki

10Vpeak
SQUARE
WAVE

FUNCTION
GENERATOR

0.1uF
16V

SIfFCGT RC NT &P (constant), (t=RC (I(HFD)
NV PN I3 (BFRA-1 G TFG

PN (GHICEAOET WGEAD 6m (TSI (61)
ST G0 1> BN t 572 95 O (316 S|
FIRH (GG B 10V, , 4 (576 S I(BRe-1 4
(16 (oG ([FFG FEA |

CRO Bl FP| CRO-AF CH-1 438 CH-2 SN/
O 1mS-4 6 I« 32 fora = =R
76 OaN-BAI WIZN FFN| CRO-AF (SIF6/@151
IO AT FPA MO Go 0% 742 {FHN
NGO (LT |

2[5 (SI-BIH 63.2% BIfCie IEPLIUTT STV I
© Y00 (]I FP|

_%_ ‘@ % G NTNPO NN S FIRKEP N QoA P |
2 (OfRdA-1 a@ AFSTAINF(Resiston) ] FIATTHGRF AFFS IR FIG A 4.
T AT T G FEG F S5 FAHER TS (STBGT = ... Sl
FNAIORL (OTBIG 63.2% = ..o (oG |
(Bf3et 1
8T AFSTATYTEHA | pF g FIoNfHBTaa S m::il o2l

Time Constant)
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m 8 TMGSTITF (E&H) AFHIARG 1.7.65
(TSNS (Electronics Mechanic)-SITE® 433 ATITS FT=NTNB

43Ff6 RC fEHRa=raies NP6 (off T 932 Fgonar vaxs
35f ©4 U5 ATE 9 P (Construct a RC differentiator circuit and convert
triangular wave into square wave)

TTHIT: 2 AN T AN ST 2N
. 2@ AMPTBA GATHN(Components) 5% Tz~

. TIGEB 8TV T (AP G I A2 AFB I A6 T

ha [ I@ﬁlﬂ. Ol (Requirements)
GF/STAIN/TF (Tools/Equipments/Instruments)  o[aT/ SN (Materials/Components)
. AREEN 5 6 -1 Set. . (FOEG - 1 No.
+ CRO ¥ (B 0-20 MHz -1 No. . AfSTRIMB(Resistor) 1.5 kQ, ¥4 W/CR 25 - 2 Nos.
. PIoe (GAana -1 No. . FUNBGI 10 nF -2 Nos.
ﬂ'ﬁl\‘) (PROCEDURE)
PG 1: WA FOSARF NG FFB NI 41
1 28 (FOIRNG A FF | 6 TITOBE SO T (FFG FHN I3 3T (S0
2 WIFGNER IR IR GNR «(Components) @fe] .~ A TG o 216 F| = 2)
T S| WEAT: WIGE OTT® ®Y RC AN &HAH
3 STIfFB TIAIATN S GATAN (Components) S ST AT TR WYATSR o4 T4 Re
o FE| (STFR 1) ST AT (GTT WA TG (10 RC-AF @FT)
TYN WGBYB OTNANA 2AYL IO
Fig 1 I5f TATHA WAV TN RC HeH HATEA
AN — — T QAN VNS (FI6 (0.1 RC 47 ) TH, OYN
INPUT 15KQ 15KQ oufM Wﬂf" mﬁ ST (RUTTAT FRSe
Y — E——— YJ O I TP ™ARHT A (NT|
i W% 10 RC (YT 0.1 RC (ATH HfHFTo AT
5 &35 Af7qow Fa fifon ooy wanag
— = z 96 AfT7 tofd TR
4 CRO TS FFF ¢ CRO (F I TS FFA| SRS I35 (6 FAH 33|

5 RIS (GAIEG (A (GQaidE Og% R
B0 (PO M I3 TOBGBIF I9MFIF oI5
2R I T
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Fig 3

Period .T

Tore

VIN

Veraree \/

0

VCHARGE

E€HZ9LINNT

INPUT AND OUTPUT WAVE FORM OF RC DIFFERENTIATOR
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RAD GINS 8 TG (E&H) AHIATRG 1.7.66
2P NG (TFINS (Electronics Mechanic)-STTR© 432 NG FTHNTIB

SIfaor 932 TSATT WYFN AfFB N 933 HFHT1 FHN (Construct and

test series and parallel resonance circuit)

STAAT: G2 SPAANI (T DA ST =N

. 9316 v g5 FifF fFeT wygw fpraeafs [T s~
. fafen fFranafsite WfFe Fras [T Fex

. MIFB FIA-6 I fFHFIIAT 936 T A FHN

. 930 WG LC TNFAT AMF BT W= {Eprresfst Rsfray w1

Zﬂﬂlﬁw (Requirements)
Eﬁ/ﬂ?@ﬁﬁ/ﬂﬁ' (Tools/Equipments/Instruments) %W‘T/%W (Materials/Components)
. Wﬂ%ﬁﬁﬁ?@ - 1 Set. . STIETRY STHAT A9 (16 (Lug board) -1 No.
« G (BT CRO, NTTeT SR 0-20 MHz - 1 No. . IIAAGI 0.1 pF -1 No.
. WA MR PR (GNIA6S -1 No. . 2GR FOAA, AW 40mH (RSHE 5 g Cofd
«  Mille Ammeter 0-30mA -1 No. CATCENTNG B IR FPA) -1 No.
o QGINT NN A<9(Inductor) -1 No.
P AR LED -1 No.
e QP YA O] - as reqd.
Nafo (PROCEDURE)
FIGT 1: 916 2w LC Fifae fFea v fFrraafst RgaT s~
1 TS S SR 42 (A6 FE| LED C3T W18 ZTS AR AT YT FN(dim) IS

2 g6 MR ST @ue=nrst PG (e o AMA, BET 1 kHz a7 6 fEptrestst
1 SPGB (Components) SEP (TOT IFIBR SFA T FEFTBITA 718 XTO *MA|

TP 6 1.9 O TFSFAE SIS FPA 5 B R FEPTPICIIT AN J3 SR (Resonance)

WIfFTea LD Ao fEpraafsite wfFea EFIFE (F6 FFN L GO SPE FTD
VLT ISAMNT F0 TIFT 2f5ys (e ST = (LED SeegeTwltd Gie)
24l af® Bifaer TS MF T @S
fo fiptaast )T ga 1ty fFea ey
I I AL fSifaor @To_ITS S5 | AT 2T
e e o 6 19 3 & SN FAT WAV (Resonance) FFIFICAH
2'.%@ @) 33 19 5 & TN FAT AILDT eIl BB I8
. PG I
s A S 7 RN SIS BEATY 500 Hz 49 41T
(N g NG fFIA™ AR TN 933 A 4oy
—/ z STIFG FATHI W ([TPG I |
3 LR C RN (G, RO S A= (Resonance) 8 4197 6 4 FIACH ([FFG 1 [ (A(H, DD
MIFRFTET WA [T NN I A2 [T G TN FNCET JIF6 AT 26 FEN 32 JahT
FEA| fS1fIe SFGIIIIN  (Resonance) RIS

4 SOMIE (GATEGET SGESE  10vims &< fofzs w1

P 1 kHz @ 6 I SN ARFEGIT 9 FAFHT FIG, (@36 T 32 432 ARFS 7T
LT BB ([FIG B (5F T ATF AN
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FG 2 : AFB WG LC TANBATA FfFTBF WA {FFraaf~ g Fa~

1 POIEE SCIHME(Inductance) NTNHN 92 ({6
A

2 G0 SR TSI (@GS SHFE (TS Ba
ZW@W(Components) OOk 3+ | fog
2 9 (MY GAMI(Components) BT TS
FE|

MfFTe LED f3few fpramafsite wfFeq
WLITT ISAMNT IBC 5IpT 2f55e (e
I
Fig 2 A
O
T
AF @ [ ::0‘1 ' L 240mH
SIG-GEN
0-30 %
() £
) £

3L g3 C G WNSE  (Gw,  SANrsd«
Qg9 (Resonance) A EIACE| DGR PRI
NV PPN I8 (FTFG TP |

4 9 (GAIAGEd ©TO6B  4Vrms 4%
PP~ 1 kHz 4 6 S| SFeF WL
FIT0 | (TG I

fAfve I~ 7 NfFBa AT FCAB
2T 10 CATF 12 mA 432 a4 @Y w1 %
@1 FIFB HARS =W, R o
(GIFITABIA] WIOBAB (FATwd Y M|
LED SAfTe fFtamafst gror o=y w9
fFraafsite gea|

R T/ FEa™ o 933 @SS
™ f @6 FE (TAMN SHI6 FII0
SIS =0T 919 (LED SCeT =1 1 4R FN(dim) =) |

a8 AN WYFIN AFBT WA
st I[RT IMFAT  WIIN,
ANFAA 457 TNFTeT WLITT ISA (1)
e

1Y 3 G TN AT LT TZFTRICAT I3 4197 5 4
AT FGT AL QAN I A3 (TP I |

TN [EPCPICABIT BIFAC 500 Hz 49 QI
G ™ ARISN T a32 A sy
PG FICATHI WA ([TFG T |

g9 6 g FMACHI @F6 a1 A (A,
EFIPICAR™T WA FATHT AF0 AF AT FE
G2 LC TSI AfP6T W@~ {Seeeaf™
IDESEE LI

MIRFH FIG, (PG BT ({463 d9e ARSI
(5 BT AT A

AT ZIAG (TFINS (NSQF - FLTNTS 2022) - GHAATRG 1.7.66 129



8 TGS (E&H) AHIARG 1.8.67
R\ CI B (Electronics Mechanic) - Wemmgtﬁm%ﬁ‘&wiﬁ
a3 :

IEIICE EEICE EC) (43 LM (3 R ROICE I E ARG (T e | B B S R R D [ D
(Identify different types of diodes, diode modules and their specifications)

BTAIT: 2 YA T AN SN 2N
. GITAITGA 449, TGO 932 CAIHR TN JvTrg |

ha [£3) I@ﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ? S/ (Tools/Equipments/Instruments) TAFAV/SAMIN (Materials/Components)

. AFrEENt e F6 -1 Set. . RSN @1 oEe - 10 Nos.
. OIS OIFT OIS (BT I/ I - 1 No.

e (PROCEDURE)
AFPFIF 92 WPNANT G IIITS
fafex ¥atag BrtAted @I te 33|

1 oms RFSF 716 (ATH (@ [ETS BTG JH6 (@R
Q=1

2 UIRIS QIE\D(Printed) WW@ W“TW MEDIUM POWER HIGH POWER SIGNAL DIODE

32 (BRRA-1 9 @FE I - pIooE

= (=

3 fdifo® TIEted O, CINGOred (GGl I3/

WA O 32 GIANGd 499, NI SIR PLASTIC DIODE

TAMIAL B G TG S|
4 OIS SIS RS FI6, IM, HF Iqont

(OIF6W, PIV, TEEG (OF00 9™, Vf (TF6

FEA T
5 ST S GG Gels {19-2 (ATF 4 AT S “Blope " DiooE Toore z

B I3 (BT G @6 |
6 AMRHS QAT FIG NS 4.

efIe 1
(3 | (1O TUAMGE | NSO r | AMITGA | A Praa TS
. TITCGS | 499 N(Components) | 44~ TENG | fFedte CSI=BoY,
LT FI UM | (oTteoG, | (Agfes
agfos |99
AT frrg
Gk g fe
Qe

Al WM =
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8 GO TIF (E&H)

A2 O7 1.8.68

(Electronics Mechanic) - memmwi‘mﬁ%‘ & SR

3

WIFBIBIT ITI2F T AWS CITATG AITTH FH~ 432 [Fo¥dle AfStanyz
WY ATTOF fata afort I (Test the given diode using multimeter and
determine forward to reverse resistance ratio)

TTIIT: 02 PR (I AN SN I

. fFo1 e AfStanys wyere Ta8TS NdaT sw~|

HTIOINITOT (Requirements)

BeI/STA&TN/TF (Tools/Equipments/Instruments) TAFAV/ SN (Materials/Components)
Aot G 56 -1 Set. . RfSR @ s - 10 Nos.

| SR ER GO RO G| - 1 No. . e 08T = O F -1 No.

. OISR (GO NI -1 No. . IS - 10 Nos.

NS (PROCEDURE)
AFPFHTE 92 WPNANT G IIITS

fIfOR 409 TITITOR (@13« fate 11

1 og o8 &6 (WF @RIYSF OO JB0
@R A=

2 WIFBMNDRIE x100Q (@& 6 FH~| oI
RGOS 2 Ao FFA|

3 5d 1a (S (MU BTG BIRNAIE GG N6 N6
(ARSEAF AYF FP~1 (B[e-1 g NI =1
omfe ST [ @6 T

4 & 1b-9 (MU TIACGI Y SIS Vo1
(AR [ TN 973 (BRe-1-9 o= 7=
R RS (A6 I |

Fig 1
(a) (b)
o 0

el I AN

1K @ 100K
FORWARD
BIAS
K

0

0 0 ¢ 0

REVERSE
BIAS
A K A

LOW RESISTANCE HIGH RESISTANCE

EMN1865H1

DIODE TESTING USING ANALOG MULTI-METER

5 419-3 33 417-4-9 Ofnfde [Rbsafd s
TISTG @GEeI™ (RF) (ATF [ AfSTaes
(RR) LT TYATS NN FF ¢ ([TFG FF|

6 RIS O (AP GITIANG TN (M.

. O OIIG, AfSERIY 9F MF (T 100Q FN
AR W MF 43 Q@M A1 AT S N (infinity)/
YT 2|

RO HLg T (AT O ANSTINHT NS
SATS =(J 1:1000 |

. Go¥ M *AT (e SIAGHFRgy =0T 0¥
. IM To¥ AT MWD MW I, TG

C4TETT A |
7 SIVS R OINTGT G G194-3 (A(F L19-6
HAAIGS TP 32 (R 1 4 ([FTFG FHA|

8 ARHT IR FIGT NAH FT.
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ofIe 1

(T R

OITHTOS (1Y

AFRSTAIY (F))

fRerdte

O
SUAIY (R)

F./R, YATS

AT/
CIATT ST
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8 IFSSF (E&H)

AFTIATRGT 1.8.69

(Electronics Mechanic) - memmmi‘mﬁ%‘ & SR

Q3

A6 TfHTB BITATTR NI (SIFBG 3¢ IR ATV FHN 93¢ 99
TS (AFETS o2 I (Measure the voltage and current through

a diode in a circuit and verify its forward characteristics)

TTIT: 02 YA (T AN SN =N

. 9FfB TITHATGA AT (IFTSFT TFHN B~ 932 A6 FHN|

WW (Requirements)

Be1/STA &N/ TF (Tools/Equipments/Instruments) GHFAVT/GATAIN (Materials/Components)
ARt Get 65 -1 Set. . T @6 - 10 Nos.

. fAAfF® DC *NST 2R, 0-30V/2A - 1 No. + ONTOIE ICIG, 1N4007 A BY127 - 1 No.

DC fX-SWIRBIE, 0-500mA -1 No. . AfSTAIEB(Resistor), 470Q/%2 86 CR25 - 1 No.
DC fXe-COBRIBIE, 0-1000mV -1 No. © RIS A SR -2m.
. (2] =2 DMM -1 No. . o I - 10 Nos.
ﬂ‘ﬁl\a (PROCEDURE)
1 MG OIS Ol RGP g2 (IIiod BIOGH WMGOAG (OIF0Y MG [ GG YN Vf 0
WE fAo® FACS A FEA | (AT 1V LS Q0o 40 (BRA-1 9 (M8T =/

2 TIAMNGE TICAG G PIAG BRI SN
PEA|

3 5@ 1-9 AT FRSCE SFG (ofF T |

Fig 1 1000mV

Vi

1N4007

-
RPSU | 470Q

i
JWATT

EMN1866H1

4 NAF© NMSWE R Ble] FEN I3 RPSU-9F

5 fSH LT If 9T W (FTF6 TP |

6 RPSU I8 FBNIVF 32 If I9 (FFG BT W (ATF,
TG ARG (@GP RF ST 6|

7 (GRE-1 9 @6 a1 [ (AH, VF 932 If 99
A0 aATF 2AC I

8 ARFS BT FIG AT P41

. ZT'%(Iamp) Hfetany:

ANfSTe OIS fS 9% Gre
TASTG (OIFoG G

TASTG FICA-B TIM mA-(© ATH

HATING OITHS AfSta1g O

100mV

200mV

300mV

400mV

500mV

600mV

700mV

800mV

900mV

1 COIFG (1000mV)
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8 IGSTIT (E&H) AFHAA2G7 1.8.70
(TN (Electronics Mechanic) - ATSNE AT AMH6 & W2
(A BTHABS

fAfSq 4atg FTsava e BN 932 AH FHA (Identify different

types of transformers and test)

STAIT: 2 AN T AN SN 2N

« (XA Z1AT fIFSH 4T FISTHaNF TS FH7|

. MFBIBIR -31IZF F1A IR 4a=a FroTwawad JArg o1

1 28 6 (AF IO ((REYE I A=l
(BfRe-1-4 A9 (AT = [ |

ha [£3) I@ﬁlﬂ. Ol (Requirements)
GF/STR &M/ TF (Tools/Equipments/Instruments) TAFIV/ SN (Materials/Components)
- Sfferseend §eT 55 -1 Set. . SR e GaTwaE - 10 Nos.
. (AR = NEBRoE -1 No. . O TG - Y kg.
. GISTHANE B6T AR -1 No.
RIS (PROCEDURE)
et fAfST atTa Grrsawa (I, 3 8% MDR/MFONERGANAN Aty SN
(AT (SIFBGT (OA-TIGA [ISTHANIF, TV AN B HT 43¢ LT BRNO% LG |
A9 EHT JISTHANIA,IFT, WOl JISTHaNF 4 GfFF1 g ofeft GeTeTNER oSk
CTCIT AT LA WiE [MFOIGRIIARR BCH B3GR AT

T N TFYT FP (BRel1 o (TG I
5 SRR FRTEANRSHAT T A2 (AF 419-4

2 oM@ GTHANER G, 9 (BRA, (I WF1O AN FP |
RN (ATH, BITHINER 4, (F6 (RS (OI76 0
' : 6 AFTHS 713 QR TS
SIS FFA 432 (BRA-1-9 [RAIT ([TF6 FHA| RIS
efI= 1
(FIJ | GISTHaNad (SI+oG X oAfary Fa1 fferanya | @Ak P SEd
. Cip RuCT AP/
H.T LT H.T LT
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8 MG (E&H) AFHTATRGT 1.8.71
(Electronics Mechanic) - WGWW&T%W%B&W
(A2}

Emmm AIAfE 93z s O2fS:efd g FFv 43
(AT AT T~ (Identify the primary and secondary windings of
transformer and test the polarity)

BTT: G2 AT (I AN STFN =
. 9T CWWWW C2TBA fRTAT oG 93 AL I

« GISTHANAR (TG YT (I I
ha [£3) |@ﬁ|ﬂ. Ol (Requirements)
Eﬁ/ﬂ? S/ (Tools/Equipments/Instruments)
. MI COIFBINGIF 0-300V - 2 Nos. ¢ MI Ammeter 0-100mA - 1 No.
. 982fBK 0-5000 -1 No. . o (IrOTY I35 -1 No.
« Ml Ammeter 0-10A -1 No. 12 V J9CIH -1 No.
Ao (PROCEDURE)

FIG 1: A0 FITTANAT ATANS 932 s ©2S: oo T+1

1 YRRl N BE 6F 1-4 mwemfﬁm
= A8 Bifsfare 13 {6 ©3fSs (HT 933 LT) Foo
(@I P

Fig 1

EMN1868H1

2

SO MT ARSANYT AR FCI HT ]33 LT
SRS Ve T |

LT windings ¥ AfSTANHT AFF; 12
Tl fof%e w1

TN W (A6 ARSI
SN (GG -------- 87N | G HT/LT B2fSe
R (OOT------ 8RN | A6 HT/LT BEfSy

FIG 2: B0 FITHANCAR CATAIIT AT TN

1 S ([T Y267 WHN HT-(S O Rz 3 HT BIAeefdts A1 43g A2 e fofzs sl
AT el 4 LT BT a1 {12 a2 oM fof%e |
2 (OFFBINGRP LT A9 S TS PP (A 67 2 5 =T (QIOTTNR %35 BoF|
& (AT AR
6 (OFFBINGIRT ATTONI [RPIfo %y FP~1 M
Fig 2 S A NTTBIRG WA e [ge =7, BifNaesfers

HT
+
87 -

A2

EMN1868H2

(o fozwfel IO Y|

LT BIifNeefere (off (oreeR STl
HRITON FFN ]2 IM B (DeflectionfI? IS
AT ATF O LT SN~ ef@te (off o= “ffae~
A

AN TRIF P ([N 336 (G 78 567 B
(T (OTFOINGIAID AOF M [Re ==
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8 MG (E&H)

AFHIAZOT 1.8.72

(Electronics Mechanic) - memmmi‘ﬂﬁﬁ & O

@3

A6 - 8TT@, T ST I3 fTT @S Cwra NI tof7 93z Hdwr

BFPA (Construct and test a Half-wave, Full wave and Bridge rectifier circuit)

BTAT: G2 PR 0T SN ST =2
. 930 TF-STTC (FFOFIVEF (o7 433 AT FBF
. 930 BB TG T- 81T (@I CHIE (OfF 933 HAH T~
. 90 TF-8TTe fTG (@SB tof7 932 AF I

ha [ I@ﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ?@ﬁ'ﬁ/ﬂﬁ (Tools/Equipments/Instruments)

. APt 5 F6 - 2 Nos. CBH-BIG GISTHINIE, 230V/12V/

.« STATHIN 0-30MHz, (AT fFE 572 500mA -1 No.

G (G -1 No. o (0H BN A COAN-BIGH ISR,

N E R ER BT RG] -1 No. 230V/12-0-12V/ 500mA -1 No.

@W‘T[@W (Materials/Components) - P mﬂyﬁ. Z?I&ﬂﬂaﬂ'% - 1No.
. AfSTAIYB(Resistor), 470Q/1W CR25 -1 No.

o N @T@/ﬁﬁ”a - 1 No. o QPN ST -5m.

.« (INPOIFT IS, 1N4007 M By127 - 4 Nos.

A7 (PROCEDURE)

IS 1: AP-TNS (FIFOHINE [N 973 FHI=HT Fa1

1

oANS BA nI(Components) |G EIC) AV RIEI)
FACS AN FEA|

5 ([@NG/PCB IIRT B, BF 1-9 (MAAT
TF-TTC T OPR (OfF I |

GISTHRANIET S AC (VRN SIS A =%
(N2 51 S|

(N3N (OIF00 J9e BTN (IOl AC
(OB VS (rms) (TR0 PR (OfIeT-1 .4 HFNY

FEN J32 ([TFG FFA|

Ao IITE FR @G AFSTANH (Resistor) RL
Gy m(expected) DC (SItF6G; V dc 51T
PPNV dc = 045 VS (rms) (TN, VS (rms) AT
STNNBISIF A 2G|

WIGNBE/(OFBINGIA TIRE  FE RL GO
(FHFOFAR WMO6AG DC (OIF6eG V de ATy

PPN AR (TPY PP

Cof3eT 1

GISTRINIHR §9:
(A0 AT AANF (OO0
([0S (FSIE (OO0

136

i/

NN FAT e ATAHN AT WG NLFT ([@TFG
A

CRO 9 TG BITNE 36 (A} IS FPVICH-1
93¢ CH-2 9 (O°0/[bw 33 INY/[G9 JINOII
16 I MO H[6 0% A BT (R T

fFE omffe wawavefd F, AEflke
ATATNCRASFT AT TN I3 TG T

a OIf (SIF0 VS I STTATS6 W (396 (OIF6
(AT (THCHNE) |

b & (SI-0G VS IR IR |
¢ pulsating DC - V dc I3 ST N |

10 =« DC - V dc < {SIRIaf™i|
11 AP FS T BTG AT 4.



o Il o0 c T oFfgarer  |[foR Prag | o a9 pulsat-
FAIAT | (OIFoGy | F4r T4l a2 W | ency A |ing v, 9
(oI=ow, |V, tedv, |FEfe |wrayw v, CEEC L ERC
o fofsr n (3) 938 oo
a5 (4) fefefst
fRors
Fig 1 $
1N4007 -
12V A ™~ K + Vs(peak)
r L1 T
240V ,50Hz R N sy !
AC MAINS N) Vs(ms) , 4700 Q‘“ MC AC INPUT VOLTAGE WAVEFORM
TwWATT - ;
ov Vg(peak)
230V/12V/500mA T t
STEP-DOWN
TRANSFORMER

HALF-WAVE RECTIFIER

OUTPUT DC VOLTAGE

EMN1869H1

HALF-WAVE RECTIFIER WAVEFORMS

1 6@ 2-9 U1 B 36 oo 3-8

FIG 2: AH6 BB OITNG T-8THG (@I CHINE AT 933 AIFT FaT

6 YN AN A ARV AT NG ALF (@6

AFOTIIR (ofd T

AT (BN (P B T QISTPINCIF AN
Y FEA G2 (V2N BIe FeA|

3 (N3N (U0 J93 QITeANd (dold A

(OIFOG VS (rms) (TN 33 ({6 FP (BfIe-2
4 (IR OPIANII

4 b I P (@G AfST [4<B(Resistor) RL G0
HON® DC (OIF6G Vde NI B, Vdc=0.9VS
(rms) (T, VS (rms) T (FFOHIANT AC 27|

WIFGMNOH/(OFBNGIE IRRE PE RL GG
[@AFOFRE |GGG DC (OIF6G Vdc AT+
FEN ¢ ([TF6 FF|

PP

"CRO I3 G BITNA 24T (A STsTF FHFNICH-1

C<]R CH-2 99 Cel?ﬁ/@\v 43¢ INY/[Ow eI
mﬁwmzﬁ?mww AT I |

BN omife sawa™ (A, O (S0
VS GG (U6 (A(F (JIIOFEE), O
FIRITI™, (SIEoGVS, AF6S f%ﬁr-f“—%ﬁ{
NACTBS fSf - fSffa fRrtmat™ a9 Sies W=
AT FFA I3 (TG T

Fig 2

Vg (peak)
N N
1N4007 C\ — | )
12\/ A N K L B 7;&71N7F‘:J'£\1 LTAGE WAVEFORM
L—1 Vm(peakyv\ /\
| —
Vg(rms) D1 ? ‘ ! ‘
240V,50Hz % ov ¢ N 0-30V OUTPUT DURING POSITIVE HALF CYCLE OF INPUT
AC MAINS \C g ot N
< . t /\_
D2 [
-12v A m K OUTPUT DURING NEGATIVE HALF CYCLE OF INPUT
230V/12V/500mA  {N4007 I |
STEP-DOWN Va(poak) | — g — — e — — o
TRANSFORMER

CENTRE TAPPED FULL-WAVE RECTIFIER

COMBINE OUTPUT

FULL-WAVE RECTIFIER WAVEFORMS

EMN1869H2

AT HINH (IS (NSQF - LTINS 2022) - AF N2 1.8.72
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cofIet 2

.« ([0 I AP (OI-0e:

. (0T PR (OIEO0:

(NN | @I | ST sAfary  |fow rag | o a7 pulsat-
TAIQAR | (OIF6GT | FAT AT 4 NN |ency A |ing v, 99
(OB, |V, tedv, |sEfe |way v, CEED bR

apfos ff5r n (3) 432 > fFre

a9 (4) fSfefsr

vy

FIG 3: GIAG TG T ST (FO7 @IOHrNR Rier 933 1361 FaT

1

57 3-9 (AT F2AR T1- 817 TS o FR=
tofd I

a7 (NRARETE GRTFINER Y S TS I
G3g CT2Nfe BT FP

GRT-3 4 EFOFAE (NI (@00 J]3
BISTHANE (TR A (SITF6GT VS (rms) Ao
FPEN IR ([TFG TP

9 b IR B (@G TS {F(Resistor) RL LY
OIS DC (OIEuG Vdc ST F6,Vdc=0.9VS
(rms)

CTYMH, VS (rms) =T (FFOHICI AC 2N |

WIfe6-fNOK/ (BN TII=E @ RL GLY
([AFOTE WO6AG DC (OFeG Vdc ATy

FEN I3 ([TFG |

6 VN AN A2 ARV FAT WNT VLT ((TF6

PEA|

CRO {9 7T BITNE 36 (A IS FPVICH-1
938 CH-2 97 (OI°0/[bw 33 /B9 JINOII
76 T TS 76 O =Bl (74 I

fFw omfe wawaeel (rF, R
AMATNORSAANTAN FEN 993 [(TFG FPA; -
G5 (IO VS 7 SIS W (25 (OIF6 (ATH
FHOFER) |

- G (N0 VS R TR
- pulsating DC - Vdc 4 STT86 |
- M (PRI B - fofoh

Fig 2 L
Vi (peak)
N 7
1N4007 \ \
12V A ~ K L B 7:\SI7N:3L7JI\10LTAGE WAVEFORM
¢ L1 | Va(peak) V\
Vg(rms) D1 t \é\
240V ,50Hz v OUTPUT DURING POSITIVE HALF CYCLE OF INPUT
AC MAINS N) Voo | ”””7\_
P S T T
D2 B ——
12v A m K OUTPUT DURING NEGATIVE HALF CYCLE OF INPUT
230V/12V/500mA 1N4007 | L
STEP-DOWN Vi (peak) | — g — — o~ — — s — — —
TRANSFORMER T -
T .
COMBINE OUTPUT 2
CENTRE TAPPED FULL-WAVE RECTIFIER FULL-WAVE RECTIFIER WAVEFORMS é
w
138 REASHAH (TIIAS (NSQF - STLTNTES 2022) - GF ARG 1.8.72



ofI= 3

(FC 1 AISF (SO0 Sr:

(F0G CIPFOIE (SI=H0:
(NN | TN | ST oFfaroy  |fow Prag | e aq pulsat-
FAAR | (SO0 G [ FAT AT CEY W |ency A% |ing v, 9d
CoIEow, [V, o tedv, |sEfe |wuay v, CEEC R :
@pfes f&f5t n (3) 43¢ ofre
IS 4) st
ey

AT ZH (IS (NSQF - FLTNAS 2022) - GFAARG 1.8.72
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8 MG (E&H)

AFHIAZOT 1.8.73

(Electronics Mechanic) - memmmi‘ﬂﬁﬁ & O

@3

fafex ere 93 P snnfSietaa g~ a9 corteo oy, fase fEFtacafs
432 (AHOHANAT o INRA AT FHN (Measure ripple voltage,
ripple frequency and ripple factor of rectifiers for different load and filter

capacitors)

BTIIT: 2 AN T AN SN 2N

. fAfSR (TS WZA AN FHNf6a fFeoraa Ford (OfF 933 AIWH FE~
. {7 corteBu, fAor fEFtaafst a3: o wnga Rd@mT w1

ha [£Y) RIS (Requirements)

Eﬁ/ﬂ?@?W/ﬂE (Tools/Equipments/Instruments)

. SNt g 58 1 Set +  CBH-TIGN GATHANIE, 12V/500mA - 1 No.

‘ . T3P oo SIx (RN TG -1 No.

«  ICEATCHRIN G (3 0-20 MHz - 2 Nos. ) )

N R ER GO -1 No ANSTAYF (Resistor), 5Q /¥2W - 4 Nos.

. (SFSRBE 0-30V MC 1 No. AFSTAIEF (Resistor), 4700/1W -1 No.
o ' . SSRGS BINBIGH, 1000uF/25V - 2 Nos.

GAFAVT/SAMIN (Materials/Components) SPST J26/1A - 5 Nos.

. TN QAIG/AER -1 No. 2P A -5m.

. CIPSIEE GITAG, 1N4007 AT G 3G - 10 Nos.

By127 - 4 Nos.
N o (PROCEDURE)

1 282 FHN 2 ATAGAT TR ~(Components)

2 6@ 1 @ (MU BAMIN(Components) BfETH
YT FEA

3 230V AC T GTSaNIta 399G *Ife =l

4 CRO-(S TGHED STNOHY FIHT FFN 433
TA-TNG (FIOPIAET TAA S, S, SN e
S, S, IF 3126 T |GGG AW FP|

5 386 S, S, S, “ON" 4% S, "OFF" fary G
FINHOI 290 fFeor RN F1G FCAICRO-

(S SIOHNG SITFAA Y TP+ 432 6 26
I

" 52 3JBG FPA G "B S, S,, S, Y26 FeA,

PG fFoR AX Y-S5 MR =T
[FICRO-(S WCGALG (OO0 ST HF(©
FHTFY TP 32 A5 26 FHA|

AMGEB (S0 (V, ) GF APTAIY DC A=Y
|

fSNG WIBIF G [T FIF NN T |

"(p-p

12v

% VS(rms)
S

ov

240V,50Hz
AC MAINS

Fig 1
P

230V/12V/500mA
STEP-DOWN
TRANSFORMER

EM20N1870H1
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8 GO TIF (E&H)

AFANZOT 1.8.74

(Electronics Mechanic) - memmwi‘mﬁ%‘ & SR

3

COINT] OITHTY AN PPN AR AIHI TN (Identify and test zener diode)

STAAT: G2 ST (T DA SN =
« CGINTE GITHIG ANTG FH I3 AAHI PN

1 oM@ &6 (AP CTITLF (G TG JHI6
Qg =1

2 (BfRe-1-9 (G GICITS YIS (printed) (PG ¥TF
@6 T

3 RS (GIF TG O, CISOred (Gor
I2 AT 492 [REfERIoS e Few |
. (GIF (S0, Vz
. TS (GNIF FIED, 1Z
. (BfRTE T *f& WG, PZ G_e (TG

4 (G OIS DI GG WIfeo VoS &Ets
SYS P (TN 5 -1a 4 (MU AR | (GfR{EA-
1.4 NG 2T 2Mi*fS ARSI T AT FFN
3 FFG FHA |

5 fol@ (ML R (S9SN A S
o (ARG [*Ke - 1b AR 33
@AfGPEI™ (GfFe-1 4 B FR-T (AN NN (756
|

WW (Requirements)
E?T/ﬂ? S/ (Tools/Equipments/Instruments) SAF AT/ AN (Materials/Components)
. AfFrEndt e fF6 -1 Set. . RS 4307 (GAIK TS -1 No each.
. (A2 FBNGR -1 No.
. OINFOI$I (OO W -1 No.
ﬂ'ﬁlw (PROCEDURE)
AFPFIIE 92 WPNAENT G IIITS 6 WAYGS O (AP (GAIF GG SHH R |
RISH #ATTR (G ICAICER (T3 fro . O (GEE GNeSiEre, S 9 e
hisl (AT 100Q TN G S TR 4 @ 1 o7

SN/ (AT =S|

. W WA TOT BATT *7 = SF GIAGH
(16 R T

. M AN oW AT BN AT, TITIGH
AT A |

7 SRME NS (G CIATGT G 4194-2 (ATH
HI4-6 AN PP |
8 AMHS BRI FIG AT BT

ZENER DIODE ZENER DIODE
Low HIGH
RESISTANCE AT 7K RESISTANCE K7 71A

Fig 1

EMN1871H1

cofae 1
(A9 [oaned | owEa | wnfEw PRI @G | fIoare TS
L1 IS coreew, | v commE Lk 12 ofstary | Afstarg R,
AT A FIAD, | n, P, d33F,
1
2
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8 TGS (E&H) AHIATRGT 1.8.75
(Electronics Mechanic) - memmaﬁﬂﬁﬁ&wﬁﬁ
()}

(G OIS foufos (OIeo0r (AQTEABA AfF6 Cofd 433 NITH FBN

(Construct and test zener diode based voltage regulator circuit)

BTIIT: 2 AN T AN SN 2N
. (GITA fOefeF (OIo0 (AVTAGS HF6 (OfF a33 AINH FF

ha [ I@ﬁlﬂ. Ol (Requirements)
BI/STR G/ TH(Tools/Equipments/Instruments) TAFIVT/SATAIA (Materials/Components)
- Sfffreen Bt 66 -1 Set. . 7o @G/ -1 No.
- Nz fSf *ers siranz 0-30v/2A - 2 Nos. . (GIF OIS, 5.6V -1 No.
- (23 TR WEBRTR - 1No. - AfSTATB (Resistor), 470Q/Y2W -1 No.
+ TNOR, 0-300mA MC -1 No. . o2 W O 3m
. (OFGINGIE, 0-30V, MC - 1 No. . A6 PG - 10 Nos.
. (OFGINGIE, 0-10V, MC -1 No.
Naf© (PROCEDURE)
1 STA&MN 33 GAMH(Components) SRAXFHFT A3~ 6 SAPPHS Q1 FIG AT FA.
9 O FCE AT T WACAGFT %! WIS @6 (STE (FAET T FAT 46
eI PN N2 1.8.73 9 GNT AIIZE FA1 2
2 I%G ORIATN-1 9 W© FCF O AP PP
3 25D ST 5 FFA | "4 o 5™ )
4 (BfRIF1-1 G VR, VZ GRR 1Z g9 NN AR S + J j%,
G ({6 T RPSU H @0 OV TR (@) RecuTeD
—_ ~ MC Vour
5 RS efe RIS FA1F 2, "I PSU S5 FEA T Al %l T
R @6 F1 [l (3w, Afeld [fSmw 2
T (G (GBI RZ 3% TSR FGSIo6 G -
PZ ST Bl
(BfT= 1
. | s afge | ;oo (ST (GIA | STRT F41 CACQ
ET APfes IS ROTIHY | (Oreew, [[I@yfes |I6NN, |,
oIeeYr, | Gre Bifae AfSTags (Re- | 973 RTTT (oI RCRIGH
V., sistor) V,, v, sfStary, | *ifs,
R P

Z Z

Pk
.+ (OIF @GPEIST = R,=V, /1,
« (GERANBTA=P, =V,
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8 MGSWF (E&H)

GFTIATRGT 1.8.76

(Electronics Mechanic) - WTGWW‘&T%WT%B & SR

Q3

BREIGICAE NIO AJ]IAIRT *OT* fATH T STNT FBA (Calculate the percentage

regulation of regulated power supply)

TTHIT: I2 YA T AN SN 2N
« HATTHT (Ofd T g2 [ARF© NI ATYTEZTIF *Tor1*1 fRATHTIF 191 T2

arzn@ﬁ’lw (Requirements)
Eﬁ/ﬂ_ﬂ' ST/ TF (Tools/Equipments/Instruments) TAFIV/ SN (Materials/Components)
. fEFt §e fF6 - 1 Set. N I RIGIE] -1 No.
. iz O A1eTa S22 0-30V/1A - 2 Nos. (G SIS, 5.6V -1 No.
N G ER O RTE -1 No. AFSTAILF (Resistor), 4.7kQ/Y>W -1 No.
- TfGIF, 0-300mA MC - 1 No. . ARSTHIGP (Resistor), 3.3kQ/V2W -1 No.
. (OFONLIF , 0-30V, MC -1 No. Ra [ NS85 4P (Resistor), 2.2kQ/Y2W -1 No.
CSIFBINGIF, 0-10V, MC -1 No. ASTAILH (Resistor), TkQ/YoW -1 No.
. Afe= 4P (Resistor), 470kQ/Y2W - 1 No.
P YA Ol -3m.
. N I - 10 Nos.
FAgfo (PROCEDURE)

1

92 PTG G5 ITIMN-1.8.72- A7 ST SI6
TIMATY I T

"BI" PSU, 249G (OICF0G (VIN) 15V & (6 F |

(1 (@G (SIF6Q Vout AfTNHN TN I3 (PG
E

TIOE6 G~ TG (6e-2 4 s NfEg
TG AT (Resistor) TS FP 32 ASH
O (TG ISV IL 43 WO6G (SIF6S Vout
AT TN I3 (TG TP

cofe 1

6

Mg JRA IR [foq @mo @o [agew
TMOGAE *FO1* SV FPA A2 (TFG FPA,

(<TG fRTHE % = V-V, /V,, X 100
(T, V,, - (-G AV,
VARG AV

4

I (TG fNTFY = v, -V, /V,, X 100

10 (ST50 FVBICO fowR g

1o yfetares

(Resistor), ®II9. 497

BICBAB (OI6w, V,,

(TG FICIB, ARG

A fAugTTa %

08%Y

2.2kQ

3.3kQ

4.7kQ
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8 MG (E&H)

AFHAAZOT 1.8.77

(Electronics Mechanic) - Wﬁmmﬁﬁﬁ & O

@3

3 BINAE (AWTEABT TR IIII[@ IR 46 +12V fFH/T (O
(AVTALT (OfF 2 AIWTFI FHN (Construct and test a +12V fixed voltage

regulator using 3 terminal regulator IC)

STAIT: 2 AN T AN SN 2N
« IC 7812 IR I A0 +12V (FSTABT (Ol g3 AANH FPI

Ka [ I@ﬁlﬂ. Ol (Requirements)
E?T/ﬂ? SN/ TG (Tools/Equipments/Instruments)
. DC [R¥fg® AeTE SNAMR 0-30 V/2A - 1 Set. PN 270 nF, [GF/25v - 1 No.
. oAfrFent 5ot fF6 - 2 Nos. 10 uF/25 V, RECFENROF -1 No.
. O smfNerR, 0-1A -1 No. &le] LED/5mm -1 No.
N E R E ST GRUIGURIRE -1 No. ASTAILF (Resistor) 8200, YaW CR25 - 1 No.
. f38BIG 1000/1A -1 No. TP W O @1 J73
Tl SNTHTN . PICET 98) -1 m each.
K VS (Materials/Components) OICId XM9T (wire sleeves)(R,Y,G) - 2 m each.
. (FOEG -1 No. RIS (FIRG (TSR (Rosin cored
. R (S0 (AQTEAGF IC 7812 A solder)- - 10 gm.
HNQeTS -1 No.
‘*’1'@|\9 (PROCEDURE)

1

e 3 AN (@SE6T WRHe BlTw B3 (o
(ATHIC 7812 I B~ folZ® FA|

2 AWE MeW I8 (I BN I]TE I
BINNES[EATe el (OFE; ING - o n/dNE
ROl YR - SAJC/FICE 20T SMOOHAB - #1eT
o7 |

3 RS QT 1 G332 LTS FIGT6 ANAH S|

4 (TG @G IC 7812-97 TN TNLS SN
3G oz 5o T

5 a1 47 od 2-9 (AT ARFF® g3z Rt
forae Or@d IR (00 NuFF MHP6 (ofF
FEA|

Fig 1
. IN 7812 ouT .
1M s RED
[a)] 2 LED
£ N i
259 C, = 270nF c, = 'oF <532
8 g % 25V 8 g -
20" RIIE B3
o 0 E
+12V FIXED OUTPUT VOLTAGE REGULATOR CIRCUIT g
SPEC:OUTPUT DC:12V,RATED MAX LOAD 800mA %
6 N ARHIF QIR WHNIF OIS A TRF©T 433

SfSFel N I

144

ORTS 12V (IQTEAGET 246 16 (A(F 20 (OFH
WIEFC dc (ONEes ATAN FFINI0XT A6
AQEAGET AANFO BAYG (66 ]2 (-
(TG TTOGNG (OIEoT (FFG FHE |

fAgtes wfRafge S5 esew 24
(OIFed (@Y 8T Ofte NW; WIATY
W2 HOW T AA|

Fig2 I — — 7

19 23 26
+
1 : -
RED
20 LED
o o P
oy 6 © ' N©) 2@ o=
523 B = md
'_JI—‘_ _— L . o <(_')
= C1 11 g aJZ
S0P i P © =5
ER w =) (e
RS S 7@ 12 ® - R1 ox
ZA IS4 o
Z N 820 T Q
21
4 18
8 13 22 25 L A
2 T
- o 3
10 <
z
CODE NO: 111-05-T8 =

8 (eNfGe fASSHIG IIRF B, 200 mA IS 800mA

B YN (IBTE6T (TG FPN 433 AT LTy
AT TP I3 (TP FHA,



- [Rafge ST =reE-{T orn-to

- 2B ] AGHAD =4.

(G2 99 (A6 HAT JATSH 1A a7 80% A
WYy SNz | 99 FIETZA IC 7812 9 ACY
IT© O By Or Y FRIFT FATO© ¢J

FILHA S TS AA|

T ARG 32 AOFOl: RO, ©OF  TEEGNS |, AN A Sy I

9 wfAge [iGe (A, Fv=T

- @O AR AT 4T SMS676 (OIS
g

- (oIS K ARSO LT o= |

10 ARHF BT FIG NI F4T.

0 8 TH®

L1

(TG - TSAN

K ES

200 mA

400 mA

600 mA

800 mA

TMO6AG
(OO

390 [R2(P-P)

)10 (DG T

I o

SMOGG fNTFY

2AF RN (TFNS (NSQF - FLTNES 2022) - AH/AA2G 1.8.77
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AT ZNH S TGS (E&H) Wﬁv 1.8.78
w R EI B (Electronics Mechanic) - WGWWZ{T% & O
()} :

fAfoR 4T 7 + ve 933 - ve Rga W25 g3 A7 36w (@62 ~re

<P (Identify the different types of fixed +ve and -ve regulator ICs and the
different current ratings)

BTHT: G2 AN 0T SN ST =@
. 96 AFRFISTNA WG NTFT (TS 9B +12 (U6 fAwgS tofF 93z AIF FF|

ha [£3) I"\ﬁﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ?@,ﬁmfﬂ?(Tools/Equipments/Instruments) AT/ SAAN (Materials/Components)

-+ offeendl Ger 55 - 1 Set. . ISR 490K -ve G2 +ve (ABTEGI D3

. (NS EIEd (OO I -1 No. (78/79 fSfaon) - 10 Nos.
N SR ER BT RICE AR R -1 No.

| B¥ar: e [ watR AR 2f5ams g3 foams s eidf s sate z@l |
*%fS (PROCEDURE)

10 1: fafeq 4ataTa %7 2SS (Positive) I3 (RFSATEF (Negative) (STFBG ATFS W2 ANTGF I AT
1 &5 (AP IO (LS IC NTTF IQ2 FH, 3 WRME (TS IC RIFIMI TF 4197 1 438 2

(G VFF 93 W [T NS I 98 FHNARGS FFN q32 FLIFT TFE FFN A8
(GRE 1-9 IS @6 T (BRI 1 G (N6 FF|

2 CIfNPOIFH (GO W O~ A3 IC NTFFE 4 SRS RIR1 IO A1 F4.
I TB12 T, TN FF 32 (BT 1 9 ([TFG
|

of3et 1
2. [ Tt =s [ A tid(Regulators) AFIF (+ve/-ve) | COTFBGT XA | FILAD (A6 | N@BAT

A

[el BN o) UL T RN ROUR BN (O 2 IE

O

—_
o

—_
—_

—_
N

—_
w

—_
N

—_
(9]
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8 IGSTITT (E&H) AFTATRGT 1.8.79
(TSI (Electronics Mechanic) - TS NG AT AITH6 & SR
@3

R @ 3T AP Cerncorod AfFew o fAfsw Ic 723 (oY

A6 BIRr 432 IC 78540 (ABTAGIAT WG BAB (SIFOG NLIH

THPN

(Observe the output voltage of different IC 723 metal / plastic type and IC
78540 regulators by varying the input voltage with fixed load)

TTIT: I2 YA I AN SN 2N
« 1C 723 93¢ IC 78540 (ASTACASHT TIGBAL COIBGT ALIHT FHA|

mlﬁw (Requirements)
E?f/ﬂ? S/ (Tools/Equipments/Instruments)
. ﬁﬁ'ﬁ?ﬂ%‘l}?{ﬁ?‘@ - 1 Set. < 1C723 - 1 No.
. CTOIE ST 25W/240VAC -2 Nos. - TG 100PF -1 No.
N R RS G RIBORRE! -1 No. - AfOTRIYB(Resistor) 1kQ/Y2W -1 No.
. INGE -1 No. . AfSTRIYF(Resistor) 2.7kQ/Y2W - 1 No.
. . A STAIEF(Resistor) 6.8kQ/Y2W -1 m each.
GoFPRV/ G (Materials/Components) . ST (Resistor) 4.7kQ/V2W -2 m each.
- (FORS -1 No. .« 10Q ENPSBR/1A FEN AFE - 10 gm.
N (PROCEDURE)

1

MG 14 ¥ AGow (Yt w3tie Bize
FPNCI2N (FIG (AF |

IC 723 47 PR e FPN 32 WE MW
36 (FIM6: FHY IR FE DINFTESFHS =rer
SR FPN 2N / FNAT 20T ANOOAB &l 2ol
o1 (earth)- SIS / FICETT =TT |

o 1-9 e W(schematic) MIETY
TN S (I (OO (NTFF PG (of
FPA|

ARTS JIET A I ©NAd A ToRFOT <8
SfSFer AN |

OIS (AVEAGEI 2L NuFe O (St
AT FF~| (BRA 1 9 (IQ(EAGEI AWSOD
(OO0 (TG T

TRge [AfGs (A, ASH LT WOHAG (St
T ST FEN I3 A6 A6 FE|

Cof3e 1
P c—n?ﬁwm =5 2B f;nﬁ'\w (Vo)el%
2| C) (Vi)

COIs6

1
2
3
4
5
6
7
8
9
10
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Fig 1

1kQ

EMN110100H1

Fig 2

R=10kQ

>V,

LINE (onINPUT
VOLTAGE IN VOLTS

EMN110100H2
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AT ZNH S TGS (E&H)

(Electronics Mechanic) - WGWWZ!TE‘

Wﬁ@wso

IC LM317T 1IN LT A6 1.2V (ITH 30V (SfArwa« wreoyp Nufge

ASHF ATYR Cofd 93g

PP (Construct and test a 1.2V to 30V

variable output regulated power supply using IC LM317T)

BT G2 AT (T AN STFN I
- 9B 1.2 V (TS 30 V AfTISTT S o4® fRafge snewa s tofd g3s 1w s

ha [£Y) CRIEN) (Requirements)
Eﬁ/ﬂ_ﬂ' S/ (Tools/Equipments/Instruments)
. ANt e fF6 - 1 Set. - 10 pF/50V, BECFERGH -1 No.
- CTOIRR SN 25W/230V - 2 Nos. - 100 nF, PRI &% - 1No.
- (AR 12 GGG NFFGRGE -1 No. * LED, &, 5mm -1 No.
. fRSSBIG 1000/1A -1 No. + ATOTAYP (Resistor)
_ 4K7, *BNIGSEH, L, @B - 1 No.
CAFAV/GATAIN (Materials/Components) 2K2, W LW -1 No.
- (FORG/ AR -1 No. 2200, FR, VaW -1 No.
(0 GIGW GISTPINTE, 240V/24V . 3-BIfYfIE (SF6G (ABTAGI, LM317T,
qM12-0-12/24V -1 No. TO-220 -1 No each
. TITIMG, 1N4002 T BY127 A Eqv -1 No. . 1A OGRS TR TT @FOG - 1 No.
. JIACIF 2200 pF/50V STV G B (€< - as reqd.
RACHERICP -1 No. - [IfG (PIEG GG (Rosin cored
- 25 pF/50v, 3(6‘*](§|F1|3 o - 1 No. solder) - 20 gms
. TO-220 ARG G0 =G 1= - 10 gm.
o (PROCEDURE)

1

@W(Components) AT FENIOKT MG
IC LM317T-98 AN @F6 T,
CINFOIB (OO WA 2 SF FP |

2 MG ([T @S AAH FH.

NS (FGLRTE JH6 NFITSNeT (N Fo SISEHG
NSARX A2 (OfF FPN T BF 1-9 MU
AN IFFNT O FA|

FroTwauE [T
%W(Components) g9 @S NTW

FATS TWEIIC 317 T % Soagw 26 iy
[ITA FFAI

ARHS BT O SoFer 32 ATRTS! AT
FE

TIRUIATY (230/24V) NHNNFAGSTFINCIS (ot
SMIFRFTER S SIS PCA| (V2N SIIAR 51 FB |

(IBIAT TAMMN G, YNAN Wfofae
AN, ™TF AfFAFe T WY A4
AR IF IF 932 AR FIIY
fAton® TN TR AW I G33
fafve @~ (7 afE Sy =TT

fNgfEe BT 295 33 (WI-(F1G SIZF I
frgred SNy, s RS~ (Oreos
AT G73 (TFE6 I

OGBS +15 (SIT-6 (36 B I3 200 mA S
600 mA *X® (TfGs fRESBIG FIZF FF TGEB
(TG TN ARST AN TMCHAB (OTHT 33
RN (ST AR T~ I3 (TFE FP |

(TG BTG 600mA-CS ST FIATIC-(F
RBfSEy (e T ©F WIM*f 18 TTO |

9

AT ATEAL (ABTEAN Jg T o
NV FPA 3¢ (PO TP |

10 g6 dc PTG G (0-1A (&) I P (TG

BT efis Yo7 G (Q6 FF- 438 6
IFG CFES IF T TSN B (TFG FF |

11 A 711 [fGs (53 FF.

AT OOERANING: | A6 eIEr
AT R-fiiy @atats sy
TS FPN (IATGICA ATST TI) | =M IC
g9 Y 96 v Z6-Figy a3 <ar
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TV, ORA WIAN AZCGE 1Amps LG
TS AAEN| FITTHANE 33 OIATF
PCB OUAYF WINAT JIC 4Tod ATH
WG® FPF| (OfF IMHI ATNRF AT
POT WIG6 FPN| IMCHT ATVRF ATRCH

TGB FH (TYN (YT DC (S0 G (KNS
(IO AT af® SRS 1.2V (ATF 30V,
1A @&f6: ARSI *IfG e AfFtaew
FAE WHE WPNEAEN AF6 IF6
NAIAMZA  APMA LT SO0 g2

TIGBAB BIRAE JAFB (FIA 492 HICAT) ATLTAT AFITINT G|
Fig 1 ,
XX 5ol
o T FUSE JUMBER
— 317T
4x1N4002
AC w X < 1N4002 1\‘2\[3\{
MAINS
230V % 2av Aol J 1N
g l 34V(UNREG) X X IN| LM317T |OUT 4 a
o RED 3 ADJ 2 8 g
@] (=] =
220pF | N 100nF £<3%
P — = S¥ Ly
5 25uF/50V § % o %
g = 10uF/50V a ©
o 4k7 (=)
S
o - -z
NOTE: INSERT ALL COMPONENTS EXCEPT THE FUSE & TRANSFORMER ON THE BREAD BOARD é
cofa= 1
THABIRA WGP (ST
AMITOA AFATON NTLTS6 SISBHAB (SITFBO
I fi=. ST
1 oM@ 3-BIfTe fNTE® IC 99 AR |
2 ARSI 32 OIAd AOFOT: Y[ Ol Ol SBFGND AR S NTNGICT I
; L I I I I 11
gt wfvaize O 2990:
WO STINESICI9T WS6HAG (SIF09 ((NI-(7NG):
SIS SN TG (OIEo; ((N-(E11G):
4 (16 SNSGADG (OO 15 (OF6
(TG FIT5 200 mA 300 mA 400 mA 500 mA 600 mA
(UIICICR )
(9l E(gl
30 7124 (P-P)
EC CGET
MGG Y
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m 8 TFG3F (E&H) AHAAT2G 1.9.81
CIFH1NF (Electronics Mechanic) - BINTGS0d AN wIsrg

fafSa *naor Br2w, f3-2-51 fom, onmewrm, 2fo: BRforeq, X6 Sig
2oNha ¥t fafew W ANNG ISP (Identify different transistors
with respect to different package type, B-E-C pins, power, switching transistor,
heatsink etc)

BTHT: G2 ST (Y A SN I

. fAfeR mFT JF17, FFR FAFEMTR a1 FRIG67 SN F1
« (GO WIYHE/IZ (ATH ATSTF, P22 FINforog, ﬁ@ﬁsi—rﬁ A T

ha [£Y) |@ﬁ|ﬂ. Ol (Requirements)
Eﬁ/ﬂ? S/ (Tools/Equipments/Instruments) TAFIV/ SN (Materials/Components)
AFEFNRT G fF6 -1 Set. T0-1, TO-5, T0-18, T0-39, T0-72,70-92,
BIAIGr5d (GO I - as reqd. T0-3, T0-66, T0-126, T0-202, TO-220
wERnE ) (AT [RON 0=
= AR Mo TG , T0-3P, T0-247 - 15 Nos.
ISk [GE I9 O ST
fifon 26 i - 10 Nos.
fasms:
1 AFFFITE 92 WPNAE GT I FRIGreasf Ao 93z @tas Fate 211 2 AfSfe
HATTT NI TG PAON AH B 4T I3 FAT0 2071 3 R8P s s aF2erna @ w1

f® (PROCEDURE)
% 1: fAfSR *nmtaor AT, FF FRFEMaW, A1eTa @fe:, FRforerad 43w 43s 26 Sy gran

BRfGrea ANrE AT
1 ome [RFSF @0 (AF (RIS GNoroIBieTd
LT R [@0g A, (16 ¥57116 oF® e I33
(G 4 @6 T

2 B 1 CIINFSIFI (OO I2 AT, IS 49

3 BIb 2 NG, FAGEEIR G 130 ([IOH 470
26 S, T~ FFN, TNFT (6R[e1-9 0
BRGrEoad fRIQT TB1R TP 32 2O ATH
BRGP6EA O S 126 I A~ S|

NS FP,(ORA1 G AT SERLIE I DI PUCH
AT G35 T (FTF6 T |
cofae 1
P ]2 (OO
=, Cq'cf (PG AP g‘i INIT | e ﬁ o o
4 R [DEw T @G a5 [y R [DEw

@foe

151



(BRe1 @ 26 PimT 3= @6 FFN 93 5 F7 drod(Metallic) FRIGEoEA A 4G |
TR (RIS FANGP6ET G GATE 19416 BAGEGE BNeTd o A1 4G ST Fp | (TS A
ARG S FFA| 5tz ey Biffr=fo 2o =[1)

6 ARHFT R FIGT AIAH FT.

CHART1

TO-1 TO-5 TO-18 TO-39

|_! it U A\

1 L\

7 8 9 9a 9b 9c 10
TO-66 TO-72 TO-92 TO-92a TO-92b  T0-92¢ TO-106

LA & &

E B C
SOMETO-92
DEVICES ARE
ECE
11 12 13 133 14
TO-126 T0O-202 TO-220 TO-220AB TO-247
- .
E 'J'I .
CB 1;|| | ra .
2 1
BCE 23

BAF RN (NFNS (NSQF - FLTNES 2022) - AFAARGT 1.9.81
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CHART 2
BNGEed ARG O TS [[IIOH 470N OI 5% (4T 516

-— QCREW

SHOULDER

LOCH WASHER

HUT

REAS{AFH (TFIAS (NSQF - STTNES 2022) - GFIIARGT 1.9.81 153




m 8 TGS (E&H) .ﬂm 1.9.82
(IFINSF (Electronics Mechanic) - JIAG6d INfHwINE
8TN-BrA IIITA F1A YW@ NGO WIET AAHI FPN (Test the

condition of a given transistor using Ohm-meter)

BTHT: G2 TPAAHI (I AN STFN =0
. 83X B/ NBE IR T FIAGBIad WIFT AH I

ha [ ERIE) (Requirements)

BeI/STA&TN/TF (Tools/Equipments/Instruments) TAFIV/ SN (Materials/Components)
. offfEHent Eré 6 -1 Set. .  FFGrGRd RO &<F1K (T0-3, TO-5,
. TOfGorE / PR 9

TO-66, TO-18, TO-72, TO-92A,

(AT ST= SIS 6001/ -1 Set. 92B,T0-202, T0-220, T0-247) - 10 Nos.
. (GG IF - as reqd.
EHEE
1 AFrFaE AfSTE AT TNOT AT T LT TR FATS 2 932 2 TPNAN Gy AIITS
BRGreaafata (i3 Fare 31

2 CHLE, AT Br2 Mo NBrasAas ¥, F197 1 46Ty I 932 fGfGea mfcefreaaraza
FA 92 PN IIG 2 7 AN Af T T

N'@f® (PROCEDURE)
OrF 1: aNTeTsT MfFBNBIa 13T FF FIRIG0d AT FaT
1 oM o] &6 (AF IO TS GNGred 5 (@ (Base)dds 2fNCGIH(emitter) I~ NS

IR FPA ]S (BT -1-9 97 7= g AT AFSERNT NN SN~g e G]g [oe
P (AF (ARSAE T3TF FE ©0F 1.9 (AT
2 SMENg.1.9.81-99 (B 1- (oS (@[
98149 A ARG AR G2 (BR1 4 (TG @oe |

HL % SN [T 612 FPA | (GO 72 NG,
GRGPEEA §A4 NS FEA, [H TR <% Fig 1
(BRI 1-9 RAT TG FFA |

&g Mo FRiGrBR, ared iz RtEiR

MAZF BINITAT AN YT AMH| 5
BRfGreta ey o arsta A

3 PMNT FN(crocodile clips) (ARVFAF N5
TFOBNAT MY TTF FFN I3 AN T
ST AT AN T

WINIES WMo IIIRT FAE OFLq,
AfStanga AfFSFHw Rx100 8xW RO 6 (I J2 PIETHA BINN~TE q3¢ (FFG [AGTIF 0Ly
I, IV Af7 I *fga FRfGreEd TR 4G Ao T4
e FaTO I

e 7 3AOR GR3 MRARF q33 @6 RMAGwI e
4 FTGeH SIS (T, BB 98 FIETR oIS ARIISfS T
25113 fofzs S| 8 AfF SINS (IS FIAIGOGIIA G 417 4 (A(FH
AN B2 8xW fUer IIIE FE 7RIS @]

BRIOrBa AT F4T NPT Ty 57 1 9 AT FIRT G A 4.
4 (AT XCNCY |

NPN TRANSISTOR PNP TRANSISTOR

EMN21103H1
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(GfJe 1

T YT AFSTaTy
£ 2| Beferdaa | mated | AR A [y [ g | 26y | VST
(G 3. AFATON
1 FEETS
2 IEREIS]
3 FEES
4 IE&EIIS]
5 TERG
6 IEREII]

10

1

TG 2: FofGTBra MFBBA(DMM) I7I=TA FTA [INFGI61ad SR HAHT F4T

MG 6 (AP 6 (IS GNGred (@R
=, (BRe12-9 97 7= e |

Tfaa YT Fe, BaNaw-g7  [75:T
AT T, (B2 G @6 FE|

Ex.N0.1.9.81-49 (GfIe11-4 JINOPLEd 4d,
FARPININN 20NN NI 'IIIY 612 FB/(GOI
IR G 32 ATICA ST [T S |

FNT F57 (ARBE DMM-GF S TIF I

430 S NPN FRIGr6tad Gr ferafe
0.45 CYTHF 0.9V I WYY 433 AFf6 PNP
Br2ef FRforerad oy feraf® “oL” (8erd
fAf18) W =iy (Adte =1

32 NA6F (56 T, TIIAT AIFHRE WIZ/

NINTS 736 T4 /

DMM-43 #AfGiow (G55 (RGP (337 (B) Bifs{AIta
32 (OB (ARIHTP BGrorad 3N6H (F) a9
S TS I (T 56F 2-9 (AT AR

936 TIFT NPN BIRfGr6tad o=y, e
0.45V (ATS 0.9V 49 (YT q33 936 PNP

Rfertad g, fBr@fe o (8o 9

f&fS5) W oty (vt 39

BANaN-97 [RoNAe (N TR 419 4, 5 933
6 NAIQMO P A2 (GfReA2-4 12 [T wsfer
PG FEA|

3G SIfNIEg MY 2S5 (Positive) (AR
933 GINIGrBIRd PR () 9 S (FfoeF

eRoE fa 229 U R SIS
PP (BfRI2-9 TTFIST FTF6 T

fEANIN- A7 IS (NAIRIE 512 4197 8 ANAIRS
I

FBANIN-9 2 G T FFw,GRe2-g 10 TS WRHZ (IS FAGEOE G Q17 4

TN @6 I
FNGfoe  (RMbE @1 YN G_.

(ATF 9 ST FE AIBReR-9 (@I [fSe
A

(NfSAGH(Negative)  (ARGE  daasd (1) 11 SAFFS QI FIGIO AT FE|

REAS{AFH (THIAF (NSQF - STTNTES 2022) - AFIIRGT 1.9.82 155



Fig 2 fasms:
78, f3-f51 gaz 351 oifffaeesfem woar
ANA At 93z [Todte s @6 Fa1
fstanya Tsfaa gaw I
JAAFe FRIGPoEad WIF PO/
WAfITIACIST T B-E A B-C TIL*NANA
Toy a2 Aferanys TN a2 A,
(QO/8THY TN Seod ez 932
AFSTAHT TN (RATT WTATH, FRIGeafe
O/ AfaTIICTI9T|
(ofqs 2
BifsfarteTa weyy fera f&fe:
Ftaq | Jfored
@R | FrogT . b IET
e, @A (AT bR IET Y
A NPN/ | gasBrRer | wfeyy SREE i ATFH ST
PNP A ¢ fRsfozrat
1 HERTG
2 IEREII]
3 HERS
4 IEREIIS)
5 FERTS
6 IEREIIS)
7 TERTS
8 IBREIS
9 HERTG
10 IEREII]

156
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AT ZE 8 TGS (E&H) m 1.9.83
RAS {INF (NI (Electronics Mechanic) - JIROr0d AN wE

4% fAta Rag T Tare a0 FRicres foefos J2t: MFE tofd s~
433 AT B (RIS FTIT CON=OTGA AT 912 [IFOH p-97 BIIGrBa
qIIRNT I PA) (Construct and test a transistor based switching circuit to control
a relay (use relays of different coil voltages and transistors of different (3))
BTHT: 2 SN (Y SN ST I

. a8 3t RugT Fare Friored foufos J2f6: MFB (fF a3z Aw T~
. f3fSq 381 Ira31a T2 FRGroa fSufos fata g mfFe tofd a3z A3w w1

ha [ G Tol (Requirements)
Eﬁ/ﬂ?@quﬂﬁ (Tools/Equipments/Instruments)
(AN % fOfGoE TfeerNoR -1 Set. . AfSTAEH(Resistor) 10 kQ , ¥4 W/CR25 - 1 No.
AFEFNRT G fF6 -1 Set. S ECIEASIE] -1 No.
fafze O new= sans .« OO 3P - as reqd.
0-30V/2A -1 No. - SPDT 32p -1 No.
. CTFOIRe STE 25W/230V ~1No. . ST OIAesfe - as reqd.
GAFIV/OAMIN (Materials/Components) « OIS -1N4001 - 1 No.
. BfGeE4 -BC 147, SL100 ~1 No each »  12V/30mA/10A/1CO - 1'No each.
B T T CWT':‘TWT?T - as reqd ' - fRtT 5v/50 mA/10A 1CO -1 No each.
R 1 No. - 1T (100W/230V A/C) HIRF 1R -1 No.
' ' CYBITAT (GIGT TNIY O -2m.
RIS (PROCEDURE)

% 1. 93T fAte g Tare TRfSrted fSufes 326 fFe AT a3z «1ksr
AAGAT TS '@W(Components) MR
FE, O N TP JJ8 LY ST PCB-
(© SAMIN(Components) BT [T ARKIHN 1Na001
FF

2 GRISE6A AT OITiA el STIes 33 NS A
BNGred 3 WIS RIS hFE ((@F6
PPN (G 1-49 (GO Mo (THIAS AR

Fig 1 eV

RL 100W/
5V/100Q 230V

BC 230V AC
147 50Hz

|
ENN21105H1

(BfI1
BB | BIRY | I | Vo | Vo | Viso | e 230v afSt (2N RIAR oA Ty A
(PO NFd
7 (Q(Base) “]qR  ARYTRFB(Collector) OIREIGH
ANBR(Emitter) BINNITE CFLE (OI0GT AT
FF; (6R 2 g [{i%: TG T
GfFe 2
WIFIN (OIeeGTa | fFee
3 5@ 1.9 (RATCAT 25103 SFG (ot Few| SR CioE ] ey p— R mnFL
2 LUCE
4 ARFS BT STFG (5F FH. N v,) v,
5 I35 51100 B SRFN AL | 1 A
6 STIFG 5V, DC STAIATZ 32 AC (U2 51 I | 5 5
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8 350 TG A 9 G~ TP, [T W 9 DC 72 AC AW FIIAR 5 FA |
Wa‘ca‘lﬂwwaaacﬁﬁaz-awwq@ﬁm 10 ST T PTG ST B

TG 2: fAfSR hFE 99 FIRIGT6aa T Shod FINA (OIFoLO 36 fAte AgT Fate 335 WfFe
ffier a3z 1w Fav|
1 PG P/ FAF G 12 V RARelay) @2 4 5326 S1f60F ‘B WRER A, SAHFCG 12 VDC
BGrBA(Transistor) SL 100 3% FIG 1 I 6 SRR 72 AC (VRN SFIAR BIe] A |
AIISN FF |

JIANQT: 2 VA - -
2 GNGrBA(Transistor) fEToQfe SNIG FE, (OO farorar: 230f® VAC 4= AR 3HA

Tg =
MG BT (hFE) I3 T ANAMNORFT ST L]
I, (6RT 3 4 @G A 5 (I (Base), HATRF(Collector) QIRE|G|
AOCGE] AfNGR(Emitter) BINAITAR (FTa (SIFOG AR
FHEN IR G 4 ¢ 76 @F6 T
ERferseram | B | 1. |V | Vo | Veso | P
@G T 6 325 S1-(F A ATICL ARG~ I, A, A7
(OIForod Bfo AT FF G33 IMG 4-9
TS [FFE T
ofa=1 4
WIZTIN (SI5T a fater
. | f7397 | fRyefe PR | NI e
3 f5F 2-9 (Al STRFGHE (o I ] o v | Wy A
AR BT A% T Sl 1 : <
Fig 2 il
i
NO 2 B
1N4001 COM
DIODE /\
‘ NG o 7 STRACG G 1 AT THIAR 75 FA |
TEo S 8 SRR BT IS VA FL.
SL100 230V AC

158 RESHAH (TFMNS (NSQF - LTS 2022) - SHIRG 1.9.83



m 8 TFG3F (E&H) AHITATRGT 1.9.84
(TSNS (Electronics Mechanic) - BINTO6d AN HIrg

fFEo I, 2B I 932 (OIeeEr fGeIRurd I BINiGroed
ANfHIIa tofg 93 AIHT FHN (Construct and test fixed bias, emitter
bias, and voltage divider bias transistor amplifier)

BTHIT: J2 TS (Y AN ST 2@

. BRISrBa aufEsrma WfFea RHE rwonTes 33 tofF 932 AT I~

. TRIGrea STNfwrra fFe 2B s 5357 (ofF 932 AINH I
. GRIGrBa SN NFB (Sreoor SR GIR I I3 (OfF 432 AAF I

ha [ RIS (Requirements)
Eﬁ/ﬂ?@ﬁﬂ/ﬂ@' (Tools/Equipments/Instruments)
. AFEFNRT G F6 -1 Set. T uF/25v - 1No.
. (AR 512 fBGER WEBRGE - 1 No. ;_gkgzsv - ; EOS
. CRO, 20 MHz, G4 (51 -1 No. H . - NOs.
. fEfEe R e S, . AfSTALF(Resistor)/¥aW/CR25
0- 30V/2A -1 No. 220kQ - 1No.
. 9 IS (SAITEBA -1 No. >TkQ - 1No.
. TGS S8R SWINGR 0-500 pA - 1 No. 1.5k -2 Nos.
. DC NIF6fBIF 0-30 mA -1 No. ?;;S 1 EO-
. - 0.
@WESE‘T/%ﬂIﬁIﬂ (Materials/Components) 1200 -1 No.
- (FOEG -1 No. 4700 -1 No.
. GIN G54 BC 107, SL100 -1 No each. 1kQ - 3 Nos.
. IIATIGR T AV R A (G| - as reqd.
ﬂ%l\o (PROCEDURE)
BIF 1: BJT 14T BT [INGr0d AN g WfF e Gy fRUE srwenres aragy R a3s +assr
F4r
1 STANGAIN SIS GATAIN (Components) SRR F# vy
g3 WIFGNOR IIRE F(E O IJOGE NIZT Il = —<—BE
H I FE Fg
2 a1 4 (A R SHPG To Fpw | 4 YN 26 I - AMBPG G STIRAR B, FPA
Fig 1 b 33 SO QIUIR (B 1 9 @FG [ |
] 5 SfINTHNT G CRO ABG FF 433 26 MR
AF (PG (GAIE6 (ATH AF H(PO kHz/20mV
Rs [ | 220k SR OI5% AT FPA|
6 (GfIe-1-4 33 I AT PO G 18,
o, g IC G¢ VCE-AF NN T FFN I3 @F6
AF TuF & PN
SIGNAL _
fiete g 7 T REFS TN Y ST FT W eI~ S |
= s 8 AfrES TEI (5 NN .

3 3 AR B (T G 'L’ SN FEH|
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fasms:

1 WA SN SfF (T OIS
AT AfFHT WA VY, a2
®I2 VBE= 0.7 V.

2 B T JIGPOER AfFILN wIga I
RIEAT (I FMAT TS T 3 B dc

Ic Tt Teg O WA s 3G @
dF2 WY, VCE Y (At A7 W=a
ot 51 o)

6 YN ANFHATINE Frar AR~ Sfore
T, ©YN IC FTAT Ty 51 W g

TS THNN #le (AT, T4 DC IrrH VCE 0.7V 49 FY IO 1
(ST=oG AT FAT T 7 1€ 93 VCE IR Gy, FRxfefire ssaefr
4 WINOBB FITAFA BB ‘IC’ = B de x IBI I FAT ST .y
_Ver T VCE
5 YN FIRIOTBA AfGHT BT AN, OL V=V -I.R.Sayp=1008& 'c = Ro
(efae 1
EWOJE mm a—(j'm' v 'ﬁwa- 4 E (T ) Ve
el ¥ ° Vee AT A =1/ A Vi
Iy I QLo V,, €16 I i =ice v
PIVIRNSEY)
247G
NSOV EY

PG 2: BJT IIIZE FA 2NOA Frwana Irrst aufHsrarg SfFe fNufrer 933 «1asr Far

1 foF 2 G (MU STFFG RIS~ T |

2 (WG QS STaiel IR B 1B, IC pde 2 VCE
9 WS SN FPN G (BfReT 2 & Wi~sfet

Flg2 ”fv @6 I
3 ST BT ICG 12V O SR a9 AF
Re [ ] 22010 TSI (GAITA5 A 2V B1e] FP A2 (I FIIH
W12(J, FIABD IBII6 W2, fOk2 (BOEOE
o500 HIIRIG AT) G948 (I (AGHK RB GLG (SITH0
S @ Y 75 RINGI ([STS6K RE, BIAFI ([5G RC GR%
siowa| N I T2 IVCE (BRI 3 Q AT Fa1 e
iz g @PG IE|
ofIs 2
ST 4T PTG > TSN AT Ai (STT=B,
Ffafive TN TSN, oW Ve ) tapfos 933
I, Pac RS A,
NI BT N
Y BT
L
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AFINITHNG GAHT CRO AB® Fb+, CH1-4 AF P91
(SNIEG (AP HB-R-FHF fsT B1orme 2995
LS P A2 N THT TP 478 CH-2-9 26
PG IS INFAFIF AfFET AMAAFIRG
AfST ST Sree =6 3¢ [ifGs (FF6 FF|
O FOAF SHTNAFRACT ATAS FAT 296
A/C T4 (OTH0; [T I IO 32 419 3 4
AV AAMNOBTT ATFIBA IS Tl
(76 PN (T AP IOVA IC §IF ‘Q -
AFILFT WAMIB2 ATTS IONT AUCS (FfSAT
AH |

7 ARHIIA BT (6F 31 NN |
8 AMGII-AMAST PG IC (sat) SN PN 433

@TFG TP
ARFF 7T (6F NN AT,

fasme:

1 2fBra It 2B feoans s
IS I TH (CTUN) TSBALET A0
w1 froans AT 2N (FFo
(RO XTI

2 4% STV, @SB ‘RE GG (SIS
HAfFISN ST Trwre FATe IITO T
pdcl

3 9% 4ANE I pdc-aF AFISTHA
G HOPRT AT a2 ‘@ [

4 M pdc I AT, =T INI© @
AT

5 92 IfFT AP eem (A
FRforear @ g1 @
ATSTATY (Resistor) TG (OIFOGT JIH
cac !

6 ©I2 (I FMNIL F(N TV, WF ©OI2
FIAFT IAB IV TN 46 FHI9re
+fFafS© TS (AT IC-(F LT (M|

_ Vcc —{VBE +VE}

I
B R

B

7 aft wmfreens pdc Ima FETT IC-

a7 Y IMatd w6 Fdl Jfefamaa
FEATT QYA SOOI ‘IC 29O IB

HAfFIEN FaT© M afc HSMNa Q f7%
IO AL
8 2fTeE-ImIT, I$TN IC’ =@
I - B, (i.e) I =B
Yee ~VBE . Yec ~Vee “lERE
_CC_BE 4 -
Rp+ @+ 1R R

Il SR v, - R+ R) I,

Ty FfoMe ay|
(ofT= 3
A9 5T (GBS - fST 2B = HIRN 8THW 1kHz/20mV
A/F© | (@ JAFE | IO V, |V, |DRB Kl Kl
RUIE R IMNITV | IMIV | & p= Llr_ e Yo
IB IC i RE RC
YT BT
R W
Rlall
eI
[ERCHG )
BN CICRES

2AF [N (VIS (NSQF - FLTNES 2022) - AH/AA2GT 1.9.84

161




FIG| 3: (SIEHTT [GIRTIA IS JINGr0d 512 quferwra Rxfior g3z 1 dhwr

1 TS O HT(Components) AT TN G342 5 3

A (R 311 G ol Fh |

Fig 3

AF SIGNAL
GENERATOR
1kHz

Vee

DC CONDITION OF CE - AMPLIFIER

EMN21106H3

4 1 kHz a3 AC 290 fI5/0Tel TS FF, AF

ST (GAITAGA (ATF 20 mV (S0 0 [GOIRGIR
G CE JNfP|

A9 FNIE (G5 (T CH-1 4 JNFHFICT
01157 B ) ) o BT | O (500 [ 2Y) o S <[4
G323 (SN0 GOrRUE AT APAFIRG A
ST93TeT |GG CH-2-4 ARNITANT G5 CRO-(F

RIS PP

(G 5-4 ATICAT NS TN FEx 3¢
(AFG TP | NPT Ai G338 Av NI FE
32 (TFG FPN CRO-(O SHNTAFH INB/AMOHG

SATAAST AL THT PN I3 ([FTI6 FFA|
7 ARFS QAT FIG AP BT

2 AFTES QIR (odl SRFB A I |

3 (Bf3e74 Q1B 433 IC AT TP 972 ([TFEG TP,
TSN A1 Bdcan NN I I3 A6 ([TFG I

faems:

. 9% WIFe Stgw T FRiGreEd
) R1 433 R2 BrAT 9f5®
(SI=B9 ferzuE (NBOTF AT

YI\©

(BfT=T 4 AHFATORZ |
JCALA N |- . g% MfFB7 Q F™fe FfSrbra 7o
FEB czwl ' ® (BF)WAi AR ST Y 4T AES |
le i - . VCE=VCC - IC (RC+RE) d33 IC = BxIB
« RB<<(B+1) RE 432 RB=R1 /R2
(Bf3=s
WIFS | @ | IARA TGS (S0 A
WIFT | FMAB | FNAO v v (g ©
I I g R, | R, | ©m&fy |wm@® | * * Caw
RIGI
TS
EEN
TS
NEY
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AT [NH S TGS (E&H) dFT29T 1.9.85
RAF JNH (NI (Electronics Mechanic) - FINGrod AN

BT IR AT FNIOIT 7T 32 QIOI2 AF(6 CE ANfHFINF (ofF 932
AP FHA (Construct and test a CE amplifier with and without emitter
bypass capacitors)

STHT: 2 SN (Y SN ST I

. AU dre 933 2B AfSIFFOT TN 2B IR 21T FNANFotag Feord i 933 JIF:=
TN

. aﬁwmwﬁﬁzﬁwﬁ% ANfATTAA fIRTTafsT (@551 26 T

ha [ SRIE (Requirements)
E?T/ﬂ?@ﬁm/ﬂ@' (Tools/Equipments/Instruments)
ﬁﬁﬁﬂ%ﬁﬁﬁﬁ? - 1 Set. (TGRS - as reqd.
« CRO, 20 MHz O3Te CEW -1 No. AFSTAYP (Resistor)/YaW/CR25
. Q9% NI (IR ed -1 No. 1kQ, 1.2 kQ, 5.6 kQ120Q, 470Q -1No each.
- fNufEe DC 18T SR, 30v/2A -1 No. IR
(1] 5% fSGore NFBRER - 1 No. 25 pF/25vV - 2 Nos.
TAFTVT/SAMIN (Materials/Components) 4.7 uF/25V - 1No.
100 pF/25V -1 No.
2P AT - as reqd. 470 pF/25V -1 No.

Ao (PROCEDURE)

B 1: CEANfHFTHITA IR AT FNAOET AoEF AT 933 61
1 SIS BAMN(Components) JAZ FHA, (FOETE AN Av 1T N AR (FRG P |

o 1- (A R STFBIE (o FR AMF 5 3o5 30T O 43¢ SSHE 2T Zout
FPEN | PG CE 2 2B A2 AT FHAMGA | ff P JF-97 I 2-99 OGN WP JF3

Fig 1 Az (Procedure) IIIRIT BRI 1.9.84; (BFReT 1 4
CRO

' o @G .

6 o 2 dx oF 3 9 AwfErPRIGR Rfox T
AC 933 DC (SIFoGSa AT TP I78 ({6
B

z
T 7 SIRFCE S S92 I8 I~ 1200 2NOR @14
TG S¢S 100 uF FIATIGI AT [ty FEA |

A4 FARATT  FNANeT oz G
JIOTNTR FIACT 2B foF @1 v crarts
ATCA | TSI (GHITABIAT A BB B /

EMN21107H1

fIrtaafst «f3a$x Fa= A
2 AP QIR SAHPE TN NI Fowl 8 IHPG B G IR FFA, 41 4 AR
P G33 (Bfe 1.9 RS 6 T2

3 ARTNTHT GHT CRO HB© FE A8 SNHFE 12V DC

IR B T, 1 kHz @ 1976 (GIta6eak
WMO6AL AN FPN IO Vout (AT IG 48
@5@5\95?“

(BfIeT 1 G BB VIN {98 WEOAT Vout-4F HF
(AT 37 TN (FFE6 T, INfAFRER (OIS

f5F 3-9 2N FAAIOT Q0T ITNAFIICIR
fRFOF ITCH AC ]2 DC BAB AN FFN
38 (TFG T |

10 SIFCG ST STIIAR IF T 72 (@G T 363

(ATF, (PG AE (MO AFIBE T T

11 ARHF BT PG NI F4T.
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cofaer 1

Wr vin(f‘ﬂ?? ATH ﬁﬁ?) Vout (f‘W ATF faﬁs) Av zin Zout

AT FINFHBT AZ

CE RE QLU Y&

RN FIATTHGA CE

Qror

Fig 2 Vee Fig 3 Vee
I v I +12y
- Vde ) Vde
Voo Voo Vac(pp)—— Vde Ve Vac(p.p)i

5.6K
5.6K
470Q

v, v,
actp.p)— ac(p.p)— g . S Vac(pp)—— Vac(p.p)——
. \ iRz, JRe| | n | |R2 Re
J 2y F /

R 25u F \
1 } /— R4 25 L‘l F )CC(out)
3 . . I p AN
1K Cc(in) 1K Cc(in) k
6} SIG GEN a Ra" E\, SIG GEN
N Vg
- C

12KQ

[

LT

Py

w
I
o

2

m
1
L T

120Q

Vac(p.p)——

EMN21107H2

EMN21107H3

12 (B3 1 9 @36 a1 S &fFa Ty [e AsT TS 5T T~ |
TYN ZfNGIF A2 FINHOCAG ST ZCAZA

a) QTP (SIE00 dlo % PRI
b) AL FT 2N AfSIFHPO! BT %

PG 2: CE ANFHAFINAR TSI (@91 B Fa1
1 foF 4-a e FwGs srmany [Af%e FAe 6 C ., G NN 4.7uF 4 ARION TP G G197 2 (A(H

SIFBO AFIE T | 5 ANAIQS FHA|

2 I (GAIAGIRA SMO00 12N 819, 1 KHz 7 (BRE 2-40.047 438 4.7 pF FHANMAGII N 3ferg
4 (16 FP | NG (SIFBOP GIIGP6RS V-(O S (NS RGN Gy BRI ((=Pw) I
= 200mV & TN FF | (SIEHG @M AV I ATH 24T I ATF (@

3 GRE 2-R Y (S NEEIRIGY il ST/ NSAR AT IO
WISEAG Vout-< (316 RNE B V 472 & W 43¢ fofzs S|

AT S RIo-TS e I8 STw/AHT ST
4 TS (GAIIGIET SMOoA5 FFFICA™ TNR TG XA 0.707 AV
G3g NTE 1 kHz TG FcRaf™ (67 2 @ s

QT RIS T | AT oY JRFAR Vour. 8 NP0 TG TR I8 Few; AT P
G SMOGG ([FFG FH | FIATAGI CC(in) G N 100 pF 4 ARION FA |

5 ISR fERtRIeafsite GNfAPrEgd (106 & AV

NNV PPN IR (TPY PP

164 REASZIAH (IS (NSQF - TS 2022) - SHARG 1.9.85




Srraafs fefFare 512-99 2o o
(]T FAF INH IrAfers FIATHOAT oo q
VA FACO C _, 100pF (OfT TaT T

9 RN FIANIBT CE g9 W 0.47uF 4 ANFI6N
PPN A2 2 (ATF 5 G WNAIQf© P, (B[
3-9 RS @6 T

10 2T FNAMHG CE G W 470pF 4 ARISN
TP A2 2 (AT 5 AT NS FHA |

11 C., = A7uF G C, = 470pF T2 STNIEHEACIA
AR VT FI6 WF I Jo |

aNfywE e gfefFans cc
(TMOB) ad S  N&HfS(Procedure) (S
(R8T X A FIAT CC (BMOB) I HS1T ATH

CC (39) 99 NTeT|

Fig 4 Vee

I +12V

5.6K
| —

R4 4.7uF

/‘
Al %

Ccin

1KQ

SIG
GEN

=<
=z
1.2KQ
1

I

NOTE: USE CRO TO MEASURE V ;andV

EMN21107H4

(of3e1 2 of3e 3
fafex Sifsitaa T ety yfsfa fafes ce oy fiptareafs fefa
& Vin = a7 NI (76 8N 4 Vin = a9 NIV (76
F.=1 kHz C. = 470 pyF Ceoue = 4.7 WF F. =1 kHz C.., = 100 puF Ceoue =47
H, 4 C. =0047uF | C_ =4.7pF — — :: : —
w = 0. H = M
' Vout Av vout Av W ; i
in f Vout Av Vout Av
']O in
10
20
20
30
30
100
100
200
200
400
400
800
800
1000
1000
1200
1200
1400
1400
1600
1600
2000
2000
3000
3000

AT ZH (IS (NSQF - FLTNAS 2022) - GFAARGT 1.9.85
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qr=e 1 qIw2
C,, = 0.047 FIATHBLAA N {HFTICAR @A € = 4.7pF 97 S {EFrmeafsr @t

cl

1 2 3 4567891 2 3 4567891 2 3 4567891 1 2 3 4567891 2 3 4567891 2 3 4567891
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AFHAZO7 1.9.86

m 8 TFGSTF (E&H)
(IFINS (Electronics Mechanic) - BINfG6d NS

A6 AL A2 F /2 BT AT ANfHFIHF Cofd 933 AHI TSN

(Construct and test a Common Collector/Emitter Follower amplifier)

STAAT: G2 AN (T DA SN =

. IF6 ALY A2 =F /2B FraATH" AFTraF (off T+ 933 2B Frarg sNfwrEag

TEAN Ao, (SIFB] MG AT T~

. 2B STErTE ANfHATINTED 2B - WOBAB (FO7 TAE QAT BN
. BB AfSagmaFor AT FF 2, , TGEYB AfSIFFOrZ,, 9%

TGNl (Requirements)

Be1/STATN/<F (Tools/Equipments/Instruments) TAFAT/SATAIN (Materials/Components)

. ANt B BB - 1 Set, (FCETS

- i 2t @miNeE 0-500 pA - 1 No. BINGr64,SL100 A1 TR -1 No.

.« DC WCSFINGR 0-1 mA o -1 No. AFSTAIYB (Resistor)/YaW/CR25

. fqufze O *n8wrg san2 0-30v/2A - 1 No. 1200 -1 No.

«  AF 75931 (oI5 -1 No. 100kQ -1 No.

. CRO, 20MHz-GIeT (B -1 No. 1kQ -1 No.
(2] 5% WFBNoR / fBawan -1 No. TON, 4700 -1 No.

FINAACR , 0.47 pF/25V - 2 Nos.
ﬂ‘ﬁl\‘) (PROCEDURE)

BI% 1: 2B STATHIEA TSN A I3 (SITFBO AT (NI a2 AfTurey

(R ATk TN (Components) ARYR FP, (FOETS
f5d 1-9 AT BT 3G SrewE JP6
AP TN J9¢ (Ol P

Fig 1 e

RB

0-500HA
+ A '

100K

SIGNAL
GENERATOR 1kHz E@

EMN21109H1

2 AFHE BRI todl SPGB A I |

3 ORE 1-9 |, G_3 1-A9 TS AN FPw
G @6 FFNNIC ~ IE 40 A, (BRI 1-9 5
A FE GNGPEET B T I I3 (TFG

I (IE)
IE IC
Ep.—-s =5
I I

4 (ORE 2 g INfAFEIEI (OIEOG A1 Ay, 2496
G Z,, WIGEAT 2GS 7 a3 PAD
(513 A-F OGP WA 51V A3 (FFG |
[r', O] NN [ F70© A I T, (1)

25mV

r, = |

IE
5 fod 2-9 (MU RS STsa PG AfRTSN

FHN| ARTEF BRI ST e Afdmer
I TN

Fig 2 +Veeo
] +12V

1OOK|:| Rp

Ky Ce
__i SL 100
—=— [ 047 F Cofoun
. E It .
iin It
047uF
S8 () 1Kz Vin !
{ Rif e v, [cRO)
o
I
g
N L 5
8
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6 2O AL ANHPRCIT ZNALE S5
(GAIA6d YT IPN| SO (Gaoead
TMOAG 12N ST, 1 kHz 4 (5T6 |

7 TISTNIE (QAICIBIRE WOEAG B ST S
S ACENNBV = 500 mV| (TG A6 (GReT
3 4 SNEPTI L7 ST TTGoE Vo IR

FF 32 (TG FFA |

8 V. dRe VAR ARV FA W (A(H, SABGI
c—rﬁwaT—A NV TN 7S (TFG A |

9 1% 4 G ANFHPIATIT NTNFS (OIHG &G A T
N OeTT FP A3 T 8 QT IS (R | (57 3
4 HAFIT (TF6 T

10 SARFS QAT FIG N IAHI 4T

(b) SN BT (AHN-4-4) ]2 Av-dF AN AT
TN WYY AT (H1-8-):-

(of3e1 1

B E

ISR ATS A = I/1, ~B

PG 2: RFIBIF FATAMAT 2B 932 BMO6Y0 AfSIFF©r AfTN FHF

1 S99 (GITABIRd SMO6Y6 13N 8T, 1 kHz,
500 m V,, o7 2-9 6 TN 932 (BRT 4-9 v,
SRV W@WW|

2 1KQWW@W°{MV 412V, (OI=00
ﬂﬁmﬂWlCﬁﬁ?MﬂﬁﬁTé%@WﬁﬁE |

3V, GV, I7 VRAGS N (AH, TG M8 R
emwﬁwwmﬂmﬁ@mw@
IO | STV FFA, (574)

| =M

n 1ka

4V, G|, AR P, 7af6 IR IR 20
ASIHIOI Z_ NI B AR (TG P

5 @ 3-(0 (MUl SOINYPRNES QG606
TG TAS JF0 4700 T IF FHN| IO

DC SRJAIZ B TR W TOANGE TGS
AFSTANYT IZNA Y|
FoFol: (XY NARIT WL (@

ﬁ’mﬁ"ﬁ ﬁﬁtﬁTW(Resistor) @2, M
ISAINB *[INT (76 FA1 T A I AfSranya
STt FNAB FIAIGBIAT HfS FATS AN

(ef3e 2
TFB %W(Components) N PIRNG F(9
ST AT N
Av Zin Zout Ai r'e
(Bf3=-3
(@) A, 97 AT FAT NN
fSFTITRfST 1 KHz g CT6 Fa1 IO
in (p-p) Vout(p-p) Av
500 mv
Fig 3
o—@ SL 100
Ceout
Sl ——
0.047uF
RLH 120Q Vout dr;gz%m [cro]
6 IONN(F ATV FHN TS w1 Vout 41 1 4
AT FA TN FWEHF =T 32 ATF MG 26

33 SISEAB OI57a% (PG I

g2 JICGE 419 1 4 (6 Far Srsmre
(GINIABIA]  SMGBYB (Flws  SATIEST
FAEN T

7 SRFE B SRR I8 FE41 a7 STy
WIBN(F (S W DI PG (AP TONNGIP
@ TN

8 IO SN AFSTANKI NN AT FBw

933 (ORI 4 g INFAFRNIT WO AL ASIHH
Zout IR @6 @6 T
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9 g TNSH (AF, TaSFT TI=F I S

2
FEN R ([TPG TN, FAD (FRA Al A8 Pt = Yas
ETNIRIPIRIER SR (3T Ap Rout
A=A, L Power gain of amplifier A _ = P;“
Re n
2 ; ; ; Pﬂu‘t
P = Vi, Power gain A p in decibel 10 log .
n Zn -
(5f3e-4
fiptacaf™ 1 kHz 9 T8 Fa1 TR
Vin (p-p) Vout(p-p) VXG VYG in aﬂ.@ Wﬁ@
ANFHSINR 97 gfeagaz A
AfSTFT Z, AN

500 mV
2 IS ATS Ai g IIIZE ILA Ai = Av (Zin/RE)
3 2B SR/ S AT AN e Ae :
4 TQTIA (12 dB- (S 2NBF wrara/fSifst Swfyy wrag Ap -
10 2AFFFT BRI FIGT AIHT F41.
TG, 3: BT FTATNF N T 2NB 932 WG ALBF VT (FO7 ST G|
1 JFNRE 2.1.107 A JFH-4 NERT CE

NPT O JFION RO FCATKR

295 ] WNEGI6F WK (FG T YO | e

1.9.85

2B 932 WCBAL (FG AHT AT |
2 AREFS Q=T PO A,

ET L, I
ANfHTING 2946 AN TG SO LU [C100 ()
a5 Y a5 Y (TG TFHA
TR R

AT RINH (TFINS (NSQF - LTINS 2022) - AF 2T 1.9.86
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READZING 8 TGITTF (E&H)

GFTIATROT 1.9.87

RTAF JNH (WIS (Electronics Mechanic) - FINGrod ANfYwa

A0 §2 NI WAH-FTHNTG ANHFTE (Ofd FHN 932 NAHT FHN

(Construct and test a two stage RC-coupled Amplifier)

BTAIT:92 STgATCNG (0T SN ST [

. WA F1Afe2 T2 I 72 AT aNfHwrg tof 933 A FH~
. WA FIAG AfFIL A FFreafst AfSFH orftasT s

m@ (Requirements)

Eﬁ/ﬁ?@?ﬂ/ﬁ(Tools/Equipments/lnstruments)

. aﬁ'ﬂsmﬁﬁaﬁﬁ,‘ -1 Set. ARSTAIYHF (Resistor) YaW/CR25

« CRO, 20 MHz Q1< (BT -1 No. 5.6 kQ -2 Nos.

B X1 2 2 ) o AT (65O -1 No. kQ - 2 Nos.
fafge fSf e sz 33 kQ, 22 kQ - 1 No each.
0-30V/2A -1 No. 15 kQ, 2.5 kQ - 1 No each.
CINPOIFI (OOT T - as reqd. . PGS

. 1 uF/25V - 3 Nos.

TAFAVT/GATAIN (Materials Components) 100 pF/25V ~ 9 Nos.
(FGRG -1 No. . TN SR - as reqd.
BIGEHA SL 100 - 2 Nos. . NG FG - as reqd.

<>1%|\‘) (PROCEDURE)

PG 1: 2 LT WA FIHNTG NN AT G2 FNAH1 FaT

1 A8 @W(Components) MR FPA, NG
BIRGBEd (I3, BB 33 Nazd Frawfe
NG FPA AR OIMF Ol FICGT WIBE G
I TP

2 a1 @ MU B (FOERTE RC FIHNAT
ANNFIIACS (Odl FE|

i - vV,
Fig 1 +§\C,

AF
SIGNAL
GENERATOR

EMN21111H1

GND

3 AFHIHRT JIET (94l STHFG AT I |

4 oA SIHCG 9 fFSfBRI(VDC) ST 5] T, 5. 1
& (MATCAT VBE, VCE, VBE2, VCE2 (BT QINGrLIdd)
o7 TR “ICe O B AfFTWN FFow;
(BRe 1 4 AR1FS (oo ([FF6 FHEN|

170

5 (O ARILHFT INAOB AF PO (GG
YT FPA; I (GIIGLAF W6 7B 20 mV,
1 kHz, STT2N STUCS (6 F |

6 AN T CRO HB® I, (G 2-9 6B
T ATOBAG AT TP I3 ({6 FE |

7 @6 T (T (W ARST *rfitg e @=:
IDG(E] QW (Cascaded amplifier) ATNfAF
(SIFBIGH G YO (]T FFA I8 ([TFG FHA |

8 (OfR{T 3 a4 M8 41T FI90e  (GItA6ad
WNO6AG fZRIHRICAM 20 Hz (ATF 20 kHz-IF KT
AFIGN FE~ q72 (6 3-97 [ FFrwma
GBS SNSRI SN oo ([@F6 P |

9 TSI IV (OIEH9; ANed ATHO AL FEN
G3g AT N RIS FO-WF (fLC) I3 T
FIFICA™ FO-IF (FHC) AT owf BTw FHE~|

10 STFHT PG 32 ARFS T (36 FT (B
AT FEA |




Table 1

Table 3

V_=20mV Observation of frequency response of
RC coupled amplifier

Vin=9vVDC
TransistorQ, TransistorQ, Transistor
(DClevels) (DClevels) Condition
VBE1 VCE1 VBEZ VCE2 ONIOFF
Table 2

V. =20 mV, F = 1kHz, sinewave

Amplifier-1 Amplifier-2
stageoutput | stageoutput
Voltage Voltage

V., -Gnd V,,-Gnd

Amplifier
output
waveform on
CRO

AT HNH (IS (NSQF - TS 2022) - AFTA2GT 1.9.87

SI No. | Input frequency Voltage _ "o _
Gan y 7

1 10Hz

2 50Hz

3 100Hz

- 200kHz

5 500kHz

6 1kHz

7 2kHz

8 5kHz

9 10kHz

10 15kHz

1" 20MHz
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AP {IAH S TGS (E&H)

AFIATRGT 1.9.88

2TAS {NH (NI~ (Electronics Mechanic) - SATABA

FAMATET WA, oA WAL NI B AN T~ a3 FSreras
RA1AT SATABLAT SISO YB [ZFTFICAST QNI T8N (Demonstrate Colpitt's

oscillator, Hartley oscillator circuits and compare theoutput frequency of the

oscillator by CRO)

BTIIT:92 SR (0T NN ST [
« 96 WHAF WTABA (OfF a3 AAHI FB

. 93f6 TGTA(Hartley) WD COfF 93 NATHI FE
« AFINHFS WGEAB {FFIFICA T IFS FFFTFTAS AT G~ FFA |

ha [£Y) I@ﬁlﬂ. Ol (Requirements)
ﬁﬁ/ﬂ?@ﬁW/ﬂE(Tools/Equipments/Instruments) (SNSTE SIBTEAEE BT -1 No.
. RRRIRICEARIY -1 Set. (FGEG -1 No.
+ CRO 20 MHz - GTeT (B -1 No. . AfSTAIYI (Resistor) YaW/CR25
. fqafEe fof snewa sian2 18kQ), 3900, 82k, 3K9 - 2 Nos each.
0-30V/2A -1 No. . FANAGI
N RSSO G RGBT RGE -1 No. 0.1 uF -1 No.
. CTRIIRS SR 25W/230V -1 No. 0.01 pF -2 Nos.
. (CTREIEE S SoITS -1 No. . 2] 51 [HANIHGA -1 No.
CAFFT/ AN (Materials/Components) @@@T"T < ‘:' ) : : :2 :223
. BNGr64 BF 195 -1 No.
ﬂ%l\o (PROCEDURE)
PO 1: AH6 SIHNATR WCABA AT g3 HIHT
1 AT fF6 TAZ/MLATRT G ATIGNT TS o
TAMN(Components) 8% FFN 438 FIGER o
IER BN GATAN(Components) ASH F+ |
2 (FTHIG6d AP P« g BF 1-9 AT 82KH 3K9H
MR (FORITE THFG0 (ot FH| kT
[
HEAT: WAt AFEHES fF0 Oodg N1 0.01uF /'} A *M*W*O*S*CEQE‘
A, AFrES AWHE G Coal W6 | B\;\A BF195 T
B9 T FATS AMEA| : u R
| |2 <11 ~OuTPUT
3 AR TR (O STIFG I S| mKH 3goQ|:| o % P Ol Jﬁi

4 ITAGEI TMOLAL ANFNCHT TN CRO AFS
FEA

5 SIfPG 12VDC SRIATR ] FPN, SPIEAG
SIFFTET TGGAB BN CRO TS I 73
ST AT FH |

6 CRO-(® AGHA2 SFIHICI (ATS M1 FAAHG
STNEST FPN|
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COLPITT'S OSCILLATOR
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FE WAAIHT WAGLAT  WATCA(BS
SffSTq = 1000 kHz (ATF 2055 kHz NS
Colpitts SITABLAR {EFIITCA 5Tg III=F
A OTofgIeId(therotically) AT Far

CYTO ATCH: ]

2nyLC

CTATN 'C’ T 2) T2 AT FITNFABIST 932 L
X BITES AIFL6 WIHTAGT FUNCAL ACI*|

7 TN GG ANATYS FHEA, 9 IR
TIEW ARGV FE 432 (6R[e 1 9 [ @F6
FFA

8 oM FNAMGEI 30 W= /s Far
AT AP 72 RPN (F16 FHA|

9 HFI™T *If[EF® NG Y ST 41 N
QAN P |

10 SAFFF QAT IO AT 4T

G 2: M6 (Hartley) SITABA AT a3 AT

1 AP F6 IR I @) (FOERITS 6T 2-9
(R SAMIN (Components) BfT(F (O I

2 DC JA]IAIR ST I 438 12V J9 G (76
A

Fig 2

0+ 12V

]SZK R3[}3K9
C2
c I MW OSC COIL
Cq
001uF
E
R2| ligk R4| |agoo
Cs

R

—

1

HARTLEY OSCILLATOR CIRCUIT SCHEMATIC

EMN22114H2

3 AJ]QIR BI] e

4 CRO Bl %7 J3¢ WgiNB (G (O SANESY
P |

5 SIfFCER O/P BIRINITET CRO T3S T |

6 CRO-(® SIATET TWIOHHT AT e, Zfomea
©I% TN (NTO STNI/div,V/div knobs STNTT S|

7 STUNFA AR FFN ¢ IS 5T F= T 1 IR
A WTAGLRA ERTHICAS T~ Fo v |

(BfIeT1
Colpitts SIHTEBT 49 AFTIHT

oofere MfF6
Hz g fapteafs
. fiptacafst
FNNBE qﬁrc"’ 'cf RpreTea st —_—
IEN SYOIT AT
TCACY Rl
i TCACY
9% 5N
AT 5171
JATTAG
T 5N
ATCH M
ED Rl I ICE
AT NS
U EECNN
FAAIG

Py PO (0] I 1 10 = I P ) (3 5
orefgFend

g AVIZE 0 N9 F41 (0 Al
CTATN ‘C’ T BIIgs TfFTe FNoNfSiea 1

AT FIANFHGIS 33 L = L1 + L2 T OIS
AIFTo FrfHal FHifae INeE|

1

2n+/LC

NI FAAOET WIZ NIION I SRR

AR RIS TP+ 432 (B[R 2 4 [T wfe

@FG I

AT I IO [ow GIost ey

A OIFFA WPFN I3 (OR[Re2 g S|
PP (6 FEN|

10 ARHF BT TG AT F4T.

SYITS
Fnnietad
IR

oofere MfFe

CoIeo AfAfg

Hz 4

faptareafst

93 5N AE
SY5Tg FIUATIOT

T 5N ACS
SY5Tg FIUAIOT

AT WYY
VERAC RIS
FAATAGI

AT ZNH (IS (NSQF - TS 2022) - AFT2GT 1.9.88
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AP [{AH 8 TGS (E&H) AHFIHATRG 1.9.89
RTAD {NH (NN (Electronics Mechanic) - SATABA

(O-Frg W6 TFS fRf1T 933 AT F4T (Construct and test RC

phase-shift oscillator circuits)
BTHT:2 SN (Y S SN I

. BIRIST6d 79214 FTA RC (T vt WTAB MFB (SfF 8 FHATI I~ 73 AHTABIAT SOBB
fFraafst sfFé~ T

Sﬂ'?ﬂﬁ?lﬁf (Requirements)
E?T/ﬂ? S/ (Tools/Equipement/Instruments) TAFAV/ SN (Materials/Components)
. APt 5 F6 -1 Set. . (JORG -1 No.
. f=fz® DC AT8TF SIAR, 0-30V/2A - 1 No. . ARSTRINP(Resistor) YaW/CR25
* CRO, 20 MHz - G BII(NeT -1 No. 10kQ, 2k2, 68003, 47k - 1 No each.
. fOfooE SRt Freord -1 No. . AfSTAIYIF(Resistor)
. (TROIES S 25W/230V5\GTT@7|5 -1 No. 4.7«Q/Ya W/CR25 - 2 Nos.
. (AR 3R FEMGEE M=6RoE -1 No. . FAMICF 25VDC IS FAR
0.01 uF - 3 Nos.
TuF, 22uF - 1 No each.
GINGHR BC 107 -1 No.
e POT 4.7kQ -1 No.
o QI A ST - as reqd.
A& (PROCEDURE)

FIG 1: FIRISTSBA IR FLA WA (FG7 Fred WTAsa WfF6 [T 432 «13wr
1 AR R (P TS TR ~(Components) 4 fINT™T T« CRO TG PPN {33 @T@T,‘of@‘

2 FEN A SIAF AT I | B e JfS 5w 9|
2 (FOENG fBF 1-4 U BIME RC (FG-FE 5 e (o FIet WG SRS 12VDC AR
@Wﬁwtﬂ I B1e] FFN A2 CRO JIRZR FIA WIS STTGHH
o AN PP |
. T (TN TASEAB N ATF, WOBAB (ATS
0 POT 99 WIH AN FPAN; ATAF POT
ATNEHAT FATT AAS (I WOEAL ATSH
&[] [ AT T AEHTHT AL AT FHN|
2.2kQ H
[]4510 ¢ ¢ ¢ 6 TSAW VR1 (F A6 AMSEANYT  SIEA
4 olwF | SuF SiyF YN IS NGO TN FPN I3 CRO-(S
KBC1O7 RIS/ SO ARSI TFT I |
H Rs H Re VR, 7 (B[ 1 & SII6H DMO6AG ZRTRICI™ AN
R 4.7kQ 4.7kQ
Hmio . jc o PPN AR (PG |
o800 H T”“F a8 TPIBICA SOV BIZF B WOGG AT
- FEN G2 (BRA 1.9 7S GFE T

THATSONE POT SN FP~ 92 P
(AN ST 43 ST et dom 1 (6Ra

3 SRERPE JIRT (od] PG AT I | 4 THT TG I

ENMN22115H1
©

RC PHASE SHIFT OSCILLATOR
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10 SEAGEA FINPO AR ARNFO e

11 SAFFF QI SO AT 4T

QAN PPN
Table 1
Output frequency at different positions of R, preset Calculated frequency Hz
Sl Position of Frequency Frequency
No. preset VR, measured measured using Cafcufatea’l — ;
using CRO freq counter Freg uenc;vj 2 ;ﬂ(j‘ﬂfa
1 Minimum
2 Middle
3 Maximum

AT ZNH (TFINS (NSQF - LTINS 2022) - AF 2T 1.9.89
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READZINE S TGS (E&H) AHEATRGT 1.9.90
%ﬁ@ﬁﬁ (IS (Electronics Mechanic) - SIfITAGT

A6 G0 A BT AfF6 (OfF g2 AIHI T2 (Construct and test a

crystal oscillator circuit)

BTAAT: 02 g (T N SN =N

. BRISrsBd 13214 FF AFB {FH50e WHTAGA (OfF 933 AIWH T~
ha [£) Gl (Requirements)
E?T/ﬂ? SN/ (Tools/Equipement/Instruments)
. fFrEt G f[FH -1 Set. . 8.44 MHz f&Brd 12 (R=OR -1 No.
. TATHIN, 20 MHz G (B - 1 No. .« PG - 25V DC w kg
. faafFes fofs snese sranr2 680pF -1 No.

0-30V/2A -1 No. 330pF -1 No.
. (] 3% fSfGoE MfFeNoR -1 No. . FUNAGI 0.1uF - 2 Nos.
TAFAVT/GATMIN (Materials/Components) - GGG BF195 - 1 No.
. AfSTAIYI(Resistor) ¥a W/CR25

- (FOETS - 1 No. 82k, 18kQ), 3.9k, 3900 -1 No each.
o QP YA O] - as reqd.

"1%|\9 (PROCEDURE)

151 1: fFsora fAafge forant wifstaiea AT a3s *rasr

1 &6 g ofFe fFrea™ @6 T A6 BB 12V DC TR STTF FP |

2 NS ATAGAN BAM(Components)  AX 4 ARXACANT TN CRO AFS I A3 J6F
FF, 6T 1-9 (AT IR (FOERITSE [RH(Pierce) TGN SMOHG WO HI FLTF T |

[0 fRafEe SISt G “RW F7 4R ¢ @y ool ARER SRR ST (7S

w

(o T CRO BIRY-(I5 ST FH~| BB ARG
Fig 3% TR AN g32 ([FH6 |
- WISITESAN (AT AT (51T, "o UTA19f XCO
b AT AT AR SN 2 f
FEAI
Ry [|] _1+|)’:'_°VOUT
u <
H ", S . 6 TNOW VCC (O0E G (f® 433 @F6
a7 oyl - FACO AR (OIF0G; I FPA (I (&0
R o B BTGNP G (AR
I\\BC1O7

7 STRFBA G A3 ARHF 1 (TG A1 [Se
] 4R$kQ H 4R76ko YRy W JFPA|

10kQ
Ry e POT
680Q | | S~ 22uF
47K
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PG 2: G316 Pt (F581e SIBeTBa tofd G2 AAHT I

1 ™ [GROIGE ICR | fofz®: 3 (a) PO Vee (I {61
A BT GAP I FIG B
2 (a) MACIGR AfFfE: (b) SO BRI
(b)TAGI BFTHICA: (c) TMSEAL AffE:

READ{H (WIS (NSQF - FLTNES 2022) - IH/TATZGT 1.9.90 177



READZING 8 TGS (E&H) AFHIARGT 1.9.91
RAF JNH (WIS (Electronics Mechanic) - SIHATAGA

WP J[NGred I3d Fd BfoNa gzefowr,azz [{oeas
m fRTACS ﬁW“ﬁ PPN (Demonstrate Astable, Monostable and

Bistable multivibrator using circuitstransistors)

BTAIT:I2 PRI (T AN TN 2@

. FRIGea I13TF 1A 936 FfSMa MFeerRtgea (ofF 932 AIH T~

. BRIGTeR 13T FT A6 AFTHO MFBOIRI6A (OfF 32 ANH B~
. TIRIGTBd I3 T AF0 T8I MFoer2tged tofF a2 A |

ha [ 3 I@ﬁlﬂ. Ol (Requirements)

ﬁﬁ/ﬂ? SN/ F (Tools/Equipments/Instruments)

. AFREFNt et fF6 -1 Set. +  ANOAINF(Resistor)/YaW/CR25
.« TATHIN 20 MHz GV (BT - 1 No. 100 kO - 2 Nos.
N R ES VTG R BT RIS -1 No. 1kQ - 4 Nos.
. fqufye O snewrg san2 10 kQ - 2 Nos.
0-30V/2A -1 No. 33 kQ -1 Nos.
. 150 kQ -1 No.
GAFAVGAAN (Materials/Components) . BIIIGA 25 V DC w kg 0.1 uF - 2 Nos.
. (JOES -1 No. « OG- 1N400 -2 Nos.
. GINGGH BC 148B -2 Nos . S ([N 326 (FF-5-=1N) - 2 Nos.
LED 5mm, &1eT Q<8 A& - 1 No each. o QP YA OIS - as reqd.
"1%|\9 (PROCEDURE)
FIG 1: FAIGTBA 13214 T RN mFeerztgea R a3s 1w Far
1 IS '@W(Components) W3feT AR FPA, Fig 1 oy
%7 MFOOIRIOAE (FGEENG AITH FEN A%
oA TN (TN 5F 1.9 (AT T
2 12V DC 3R ST I I3 SHE Gl FE | '
1 (a) TNIFS WF-BIZN (tON): (0.69 RC): Hm R| [toox R |100 Hm
- O/P; O'Cr F O'FT F o/Py
(b) TRIFS WH-BIRW (tOFF): (0.69 RC): f i A ?
- Q4 BC148B Q2

2 (a) NI9T WN-BIRA (tON):
(b) AfTMNFS WH-BIRT  (tOFF):

LED 1]\

|
EMN22117H1

ASTABLE MULTIVIBRATOR
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3 HFNME T CRO AB® I I3 A6
BINGP6d 33 AMOTGA (ICHICAT 6 T ANRH
Y SIS T |

4 TGN VLITHY TN, W6 [SPCPICI

5 o« GI2Y WF BIRN, PRF NNl P 43¢ NN
@G TP

6 3G T FHEN I3 (BRI 1 9 @F6 FF|
7 ARHES R FIG NI T

AT FE~ 32 (BRA1 G TFE TP
(efae 1
NNFS AT
N ©AN TN fFreafsr | fFtemafSt | LEDs @230 TSaT
(PRF) (PRF)
R C Q@A | AL

TG 2: FRIGIBA IIZNF B NIAITSBIA / TN 16 NFowr2 g6 fNflr 433 H =T

1 o7 2-9 AT BT AT MFPeRged
oAt I

Fig2 T 12v

OUTPUT

LED
10K
BC148B Q
10K Q

S1
150K IN4001 [— |
| °
0.1uF PUSH
BUTTON
—T_ SWITCH “
.
= =
N §
MONOSTABLE MULTIVIBRATOR §
w
2 GO NFOOIRIGE W BI2N S FHN
33 (TFG |

3 ARTFS BRI (6 Bl MHRG6 GI3 SN FT NN
AN |

4 STRFG 12 FOfEHT SR Br] Fw, MGG
(TS 3R Q, I FIEFUE CRO (AR(F T TS
|

1 ST N1 v 4l TACY:

2 C = 100pF AT TMSEAB e (BN) a9
SN AT AT IR :

3 SN ST FAT AR :
SANTY AfTTTor Fa1 TCACR:

5 32 S, fB5¥F 4R CRO-( LED s S0 B TS
OIGGHG AR FEAICRO MFTRE SATN&Ty
PR G AR AVCFAG ARG FFA AMCS AT
CRO-(® ™8@I{ (MY I

6 R S, B MO =1 IR FH T THE® =00
I | AT @ ST AN PP L] (TG P |

JIITS CRO-(S CBIAGT [T VHA, WH-
PRNE WR8 JRUToNFend  Afaur
Fare 92 fITgf® 379 I DSO-(S
coray fIFx® 377 Fare A v
SRy A1

7 PG C 7 W 0.1uF (ATF 100pF g IS~
FPA| AEAIT TN N-0I2N NV PPN A2
@G FFI

REAS{H (TFIAS (NSQF - FSTNES 2022) - FIIATRGT 1.9.91 179



8 SFG BT T2 51 S| I35 51 BN @R 9 A 71 SHIFTE FIGT AT I+ |
LED GJA® V(T F+ | JH(6 S5 8TH AIRA
B AN (A BIEY YO (IF FAK (53 A
LED A GeTgye] ST (P06 FPA |

FIT 3: GRIG6d TVITF A [TC6IA NFowIatI 64 AT g3 FHAFI FaT

11583 A (MR RSR RT3 (Bistable) NIFBOIR@G 2 STIHPCG 12VDC AR T FF A 5] FF+ |
(o T 3 336 S1 O, LED 97 SFT (5T S |
Fig 3 v 4 335 S2 6o, LED 49 S H{ (T S|
] 5 (B G FHTFY (TG I
i 6 SRS T FIGT VI 4T,
K ® cofaet 1
10K 10K Oo/P Cefﬂ' @ﬁ@'
s FACO N/ o
BC148B ﬁsw @ﬁlﬁﬁ) ( ﬂcrg{r)
1N4001 Cyf@
IR0
BISTABLE ME.TIVIBRATOR é
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RAAD [N 8 TFGSTTF (E&H) AFHIARGT 1.9.92
RAD NI (NHINS (Electronics Mechanic) - 8T (1313 fFB

“IT‘E‘@?"!W faafrer 1 = IS AHI TP (Construct and test shunt clipper)

BTAAIT: 02 TN (T SN SN =1
. fafSR 7 SN (Components) ITIZA FA 2fGAHSH (Positive) *M76 (o1 TIFE tofF 933 HAF T~
« M6 (FToow fFoma NfEB tofq 933 Aqw s

ha [ Ii’-ﬁﬁlﬂ. OI(Requirements)

WM@QN/’:@' (Tools/Equipments/Instruments) TAFAT /@W(M aterials/Components)

-+ SRR B 35 - 15et - TG 1N 4007 -1 No.

© PRMA R - 1No. . AfSTAINB(Resistor) 10 kQ/Ya

. WTO{ 20 MHz - Qﬂ ¢ CBS{ -1 No. W/CRZS -1 No

. fRufFe B *newe sz I '

0 éovsz h 1N ) “1No
- - 1 No. T AL B RO (F | - as reqd.

. (TIF S G« WfFt NG - 1 No. k
ﬂ'ﬁl@ (PROCEDURE)
G 1:  fAFRN SAMIN(Components) ITIZA FA 2fSAH6F (positive) *M76 fFoma sfFe AT 933

HAAHT AT

1 SHMIN(Components) 2R PP GIAG 8T 5 I (GALAGAOEE 1k Hz 10 VP-P AT SN

32 FIATG BN AN FE| SIS WOGALG (6 FA |

2 WIFBNTR IR FE NS GG Ol IS 6 ATRTNT Gy CRO ABS Fpw1 |

T3E (A6 TS o A FF| 7 30 OTeHY, WSENE FUT  emewY
3 fBd 1-9 MU ZST 36 (Positive) *T76 HTFY I 32 (B 1 G TF6 TP
[ SIPE (o S G2 ARPFS 7R G NN I TP 3B, WOGHT (-6

ST TBTR FEH| A T 7 (BRA 1 4 RS 76 T
4 # N IG5 VDC ST ST BIe] Fo+ | 9 SR JRT FIGIT T F|

cofe 1

2 CSI=o0y, SaaA c't%lﬁ%" d DMM SIS COT=6G BT

1 BB (SIFoG
) LUICI O ()
(SIFoGT
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Fig 1

+V R Ry
‘ /\ 10kQ | ‘
INPUT TIME() oUTPUT TIME(ms) — =
VOLTAGE b 0
vin=sv (X)) f=1kHz

1N4007 | CRO VOLTAGE
INPUT WAVE FORM

Vo)

F——

OUTPUT WAVE FORM

il
o

SHUNT POSITIVE CLIPPER

EMN23118H1

FIG 2: (NFOATGI (positive) *MT6 fF=a fRaffr g3 *rat==r
1 (FSAHF =G (FARATIOIAGN 6@ 2-9 WA 2 NG 1 4K 4 (ATF 8 NHNS AAgef™ T a2
TGS (NARID ARISN FHA | (BfRe 2 4 G wfeT (TF6 FFA|
3 AFEEE FIET FIGHD NI FE
(BfIe 2

. CRO STt DMM SIS
. 4T BT oA (S0 (ST AL

Fig 2
+V
b : t \/\ /\
TIME(ms
NPUT /\ R0 p— g | OUTPUT 0 (ms) =
VOLTAGE
VOLTAGE 1N4007 | CRO Vo)

(\%)

D
Vin=5V f=1kHz

INPUT WAVE FORM

F—t——

|||
S

OUTPUT WAVE FORM

EMN23118H2

SHUNT NEGATIVE CLIPPER
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RADZING 8 TGSTTF (E&H) AHIARG 1.9.93
Wﬁ@' CIFINE (Electronics Mechanic) - ST{wv I MfF6

TG 13T FA TS 933 Garet fFona snfFe (of7 93s 13w I~

(Construct and test series and dual cllpper circuit using diodes)

BTHT 2 PN T NN ST [

. TITHIG IITE T Fifag @roroe fFoma niFe tofF 933 HaFr 81
. TITAIG I1IZA F1A FifFwy AfGifoe fFoma fFe tof7 a3z Faw s+
. GITATG JIIZNE FTA G {F1F TFT (ofF 933 A1 I

ﬁTﬂTﬁW(Requirements)

ﬁﬁ/ﬂ?@ﬂmﬁﬁ (Tools/Equipements/Instruments) OAFVT/CATAN (Materials/Components)
ﬁ%ﬂ%ﬁﬁﬁf@ - 1 Set. . OIS 1N 4007 -1 No.

.« PN (GAIK0S -1 No. . SAfSTAEF (Resistor) 10 kQ /% W/CR25 - 1 No.

« CRO 20 MHz - G (G -1 No. . (FOES -1 No.

. Nufzo fORT “1exg STATR 0-30V/2A - 1 No. . =% OEd - as reqd.
[ SRR G RGBS RS -1 No.

A ‘ﬁ|\9 (PROCEDURE)

TG 1: fAfFRA SATAN (Components) I3=TA FTA Fifagr (Tofow fFoma sfFe ey a3z * 3w Far
1 BAMW(Components) X FFN, TIAG N4 5 BN (GNIEGIOP 1k Hz 10 VP-P T ST

A8 PICATG BN SN FE | BTG WGELH 6 FE |
2 WIfFBNBIF I592H F(H NS TICANUF O PICGE 6 ATINTHNG G CRO ABO FHA |
S A TS TS S F2 | 7 26 OOTY, WEENB FNG  SwmewY

3 @o@ETs foa 1 a4 W SRt NTFYT TN 2 1 4 ([TFG FHA|
(ST (Negative) PR TICO OR TP 4R ¢ &y qyqw 399 T2 37948, STHT COIEw
APPHIFS FIRT STBE ST 61 S| NI T G73 (BReT 1 9 B @6 T

4 PG (RUABS fEFoa STIFTE 5 VDC MR ANR o\ vy <wrlS 4 F50 61
oI S|

BfI= 1
. DMM SISt
T | Apfes 9T oA CRO ST (SO i ol BT
1 EDL (0
2 TTOOG
Fig 1
+Vin D
> - +Vin
1N4007 | ?
INPUT 0 TIME® TIME(mS) —s—
VOLTAGE CRO OUTPUT 0
V) Vin=5v f=1kHz ~ 10kQ || R VOLTAGE
(Vo)
|
-Vim
INPUT WAVE FORM -4 OUTPUT WAVE FORM

L .
o
2
SERIES NEGATIVE CLIPPER é
w
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G 2: Fifaoy «ifGifoe fFoma AT gas A Far

1 SRG AGCs FNRITNIEIGU T 2-aRAT 2 BRE 1-97 4 (AF 8 LI FAAIQNS FP e

TITIANGT (ARG ARFITON TP | (GfRe 2-9 VT (TG T |
3 ARERS QIR FIG N S,
ofIet 2
q2. | [pfesd 9T oaAN CRO Sry=Tit DMM SFYTt ST
b Fors ' (I (BT
1 ETh ]
2 RO (G
Fig 2
+Vn D
? K ! +Vin
1N4007 |
TIME®) — =
o 0 ? R 7
\2] Vin=sv (%) f=1kHz ~ 10kQ|IR oo 38I$:£E 0
N | Vo)
1 Vi
INPUT WAVE FORM 0 %
QUTPUT WAVE FORM §
SERIES POSITIVE CLIPPER %

FIG, 3: YAF GATAN (Components) I FTI G TFo1a B 1T 933 4w Fa7

1 TM=(Components) &fd M F, OIS 3 f¥Ews qrar SIFG SIS HI5H S 433 613

NI T 78 QU o1 TG0 (FCERNE |
(o TN (TN 5F 1.9 (AT TH |

2 G fOf SR SRR To¥ [ersy 2v {6 3-4 ffSe @6 T
mmf:;w| e VIERRV2 o o Rves wra Ty (30! |

(of3e1-3

4 PG 1-49 4 (AT 8 Y9 AN FPw A (B

C\3|CE;B@'-(
. P——- ' CRO WIS | DMM ST
A égw;l > g oo

1 ETR ()

2 (UICIT )

Fig 1 Vin(Volts)

R Vin(Volts)
10kQ 1N4007 N4007 |
0 TIME(ms) b D> vl
. CRO 0 \ [\ TIME(ms)
Vin=5V =lkHz -y, T vV Vv, =2V v ’» LoV

T |

INPUT WAVE FORM OUTPUT WAVE FORM

1|
o

DUAL CLIPPER

EMN23119J1
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RAD ZING 8 AGSTF (E&H) AHIATRGT 1.9.94
RAD NI (NHINS (Electronics Mechanic) - 8T (1313 SfFB

TG VIZNE A FIFNE(Clamper) FF6 tofF 933 HIH FB¥
(Construct and test clamper circuit using diodes)
BTHT:R WA (Y AT TN RN

. OITANG I FLF 956 ST (Positive) FIATT TH6 COfF 933 AAHI T4
. TITATG ITIZE B AF(6 (RGATGI(Negative) FI HFB (O G2 AFH T

W(Requirements)

B/ &/TF (Tools/Equipements/Instruments) TAFAVT/GATMIN (Materials/Components)

. AFREFRT e F6 - 1 Set. . TOITAG 1N 4007 - 1 No.

. P (GATKOS 0-1 MHz -1 No. AFSTRIEB(Resistor) 10 kQ /¥ W/CR25 - 1 No.

. SICATHIHN 20 MHz - G (B - 1 No. . JIAIGF 0.1 uF/25VDC -1 No.

. fRafEe fBf snewm sanrs (FCEG -1 No.
0-30V/2 -1 No. . SITIBFIA OF/ZF W SRS - as reqd.
(A1) = fGfGoe MfFofNoE -1 No.

Ao (PROCEDURE)
IS 1: fITF CAMIN(Components) IZIA T 26T FI=ANF TNFE AT 932 FH A1 Far

1 TG F¥F JJ2 JIMATG G TS FAK

T STHIGIR ST G (Components) 28X RAToTgT SToder: SfFaeTia e snewa

T2 fRwger fOnar (o wamw [Rfve

FEI .
2 WIfBINBIE I592E F(H ANS OO O IS -
WIE A5 TS B© A FT 6 I3 8TTG (GAIAGIAA BRI 1k Hz 9 9
3 ST FI= TG i T (TNA0 TG 1 4 G- ~fif¥elamplitude) 10 Vp-p 4 6 Pl
(AT AR AFINTHNG G5 CRO AB© FHp+ |

AREFS BT PTG LTINS A e A48 613
B

I STIHCG 5 VDC TSN S22 Bl I |

CRO-(® TMGGAD OIaN ITFT FPw, 43
(GRe 1 & 57 (AP ARl (amplitude )<e
INAFEA (TG T

9 fSINAN IR FA 20 (SIFoG MW FING

(OI0G MR FP~ 433 (GRA 1-9 =
SEavkl

(of3e 1
(OIFo G
. : CRO YA | DMM STt
CH anfos aas SANAN SR g e @7
1 EDL ()
2 LIICIOs ()
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Fig 2
Vi

0
Vi

/\ TIME()

N
VA,

INPUT WAVE FORM

NEGATIVE CLAMPER

c
a
w
0.1uF
VAN R|[10k0
1N4007 CRO
Vin=5V f=1kHz
NEGATIVE CLAMPER

OUTPUT WAVE FORM

TIME()

EMN23120H2

10 AFFF BT IS AT F4I.

G 2:  fAfRN BTN (Components) IR FLA (N[SAT6F (Negative) TN AMFE N1 933 ¥ a=wr

4T

1 @oe FINE SFOT G BF 2-9 AT
TICNTGR (ARG TS B

2-4 NI (TG FEA|
3 AFTFS BRI IS AN FE |

of3e 2

2 PG 1G9 4 (AT 9 19 NAJQNO A A7 (B

POSITIVE CLAMPER

Y [
st CRO STl | DMM STl
Q. (Afeosd asa SANAN ST

) oy =oe (ST
1 ETh )
2 LUIEIN (O
Fig 1

Vm

E POSITIVE CLAMPER
N |
’ TIMEO by R|[10ka| cro
v \/ Vin=5V f=1kHz 1N4007

” J TIME(t)

INPUTWAVE FORI _L_ OUTPUT WAVE FORM

EMN23120H1
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AT ZNH S TGS (E&H) TG 1.9.95
i‘m@ﬁ@ R\ CI B (Electronics Mechanic) - STYw9 orfore SfFe

a0 Fora fFeomra fRsma cora BIiears tof7 a3z HaH1 F#9 (Construct
and test zener diode as a peak clipper)
BTRT: IR WA (Y AT TN RN

- f3s {2 (Peak clipper) IR (GIATA OITNG AIfFE tofd T~
« (G TITIG AfFB AIHT |

W(Requirements)

Be/STRE /T (Tools/Equipements/Instruments) GAFAV/ SN (Materials/Components)
oA et 56 - 1 Set. . (I GITAG BZX55 T TGy - 1 No.

. TIHN (GAIEGA 0-TMHz -1 No. . AfSTAIYF(Resistor) 1kQ /Y% W/CR25 - 1 No.

o SICACHIN 20 MHz - G (B3 - 1 No. . (FOES -1 No.

. Rafye S ~newg siarR . ST O/ S SR - as reqd.
0-30V/2A -1 No. SR (STINPOIFH (GO WA - as reqd.

. (] 1= FGGeE WFBGE -1 No.

Nafo (PROCEDURE)

G 1: (OIS GITHNG IR B {3 {Foma nfFe e
1 GHMIN(Components) QfF 28 FEN G2 (ONIF 3 6& 1-9 (MATAT AR 5F FHNR G tof7

TG NFF I3 BTG GIRIAE SN S | P
2 WIFGMTRE I329 F(E ANS OIATGT OF FOGE 4 ARTHS Qa1 SFT TIN5 AT FH I3 612
] A ® T T© NAH FE | T
Fig 1
+V, R
o M)
A 1kQ T L +Vypy
0 7D N Bzxss Vour CRO 0 / \
v (o) S, l ‘g
v, 0.7V
/
INPUT WAVE FORM =, OUTPUT WAVE FORM _
ZENER DIODE CLIPPING %
G 2: fFoma NfF s s+
1 o fZoma SfFCE 5 VDC NSTF STATR 51 T | 4 CRO-(® TTOGAG OA%AN HAITHT PP, (B
> SOMTE (SRR 5 T, (G SIATSd 1.4 SF5A (AF AR 972 TS ({6
3P (ETEER (BT ([ STET 81T 29 AR Pl
AT FF | 5 {3 FA1 (OIE0 0 ATV FBN, DMM IR I
3 ISR T CRO (S 3| 270 COT0u fMUX ABIR PPN qR (BT 1-4

FHLTHT TFG I
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9% vy CSTIFBGT COITFoGT

6 AFTFF BT I AT FF |
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8 TGS (E&H) AHTARGT 1.10.96
(Electronics Mechanic) - WGWW%W

fAf SR NS TR RTAS BNF TAMN, BTt CATHISR TN 932 BN ST

HFPA (Identify different power electronic components, their specification and
terminals)
STHT: G2 SRR (Y A ST I

« COBT WA IR FUA FET, UIT 49 BIFNT 933 997 CRIRT N N1 F81
« (GO WIS I FUA SCR, TRIAC, DIAC 47 BIfAIe 932 99 CARTa N =g I8

m@ (Requirements)
Eﬁ/ﬂ?&ﬁ/ﬂﬁ (Tools/Equipments/Instruments) OAFTV/SATAIN (Materials/Components)
. AfFrwndt §e FH -1 Set. . N-BI= FET-F RSN AFI - 3 Nos.
. G2 YRS G IS Al ey . fIfoN 999 sCrR -3 Nos.
fTore@a G GINFORed (Go . RSF@EI T - 2 Nos.
RYERIGH - as reqd. . RIfSs 4099 TRIAC - 2 Nos.
N E RIS G RO RIGE -1 No. . RSN 4qtd DIAC - 2 Nos.
SRTOT: G2 TANANT G IS . PO =T (2 NN O -, 339,
A&y o2 fH Sres Oraary oW, BICAT -1 M each.
(AT 516 - as reqd.
HEAT: APRTFITE 92 PN G 137 AT FGorRNSf&Fa tad Fare 2
A% (PROCEDURE)
FIG 1: (GBI WL I A WS FET-9F [0 a2 97 CASIHwIE = A ragsaT
1 BNV B 0% FF 43¢ [T 6 (A 96 - SIS FASTG (916 IIA0, IG I
(1T FET BN PPN FET-HAF (PIY ~NF] (IFY ) fsfa@-w [_m WI':’E@ -0 VPI
FEN 32 (BRI 1-9 9T @[ V&L [ANATS © A
GO - SIS *IfS WG, Pmax|
2 9N SO0 NPS OINary Eﬁ’@, b‘lﬁ/m 3%(6@&1«@3%?{@@%3?@%&5@%&
I (RYAN /TS PP A8 FET I AP HLYT, T (MUK =TT YA
MO AP TN foufe g NafFEARe (G - e
SFFIS CARN @F6 T -
- fEerREIE (RS (N-Br2o1/p-513™) i
- ST (G- (OIF69, VDS
BI - BICAT

- TG (916-CAT (OIS, VGS
4 IMY (AREATS FET-G99 O 99 1 (A 3

- ST (G FICI0, DI W'%Wl
Cof=t 1
.| CTCReT | FETRS [ BIR | v | v | I, | I, | Vv, | P_ | SIEG/OTNN 4= wrge

5 AFEFF BT IS AN FE |

189



FIG 2 : UIT G99 (IS g9 BT ANGIAT
1 g6 ((REATS UIT IAR2 T, (PG V9 (TG 2 o W86/ Oy Wip g8 G
FEN, (GO WA SPIH (ML 412 (G 2-9 foflze T

2MS VTSR CRIRRT™ N (756 S|
ofa= 2
qe | FTRANER o Fro | : R N AT FHF OB
Y| PR FIAI g4 P v BB OIS
1
2
3 AFEFS B IS AT FE|
FIG 3 : (PG NFD BIEAT SCR-AF ANGHAT 933 CAIwraN
1 ARFFFT PR (AF SN (Components) Bfe fFg “N8WR SCR-(T, YOI (FH NG2 WAMAG
AR FHN 7¢O &6 (AF (IS SCR R I FAEI GHO (AT [JIRE FE

A9 g0 Q2 FHEN,SCR (A NFd g (GfIeT F6re ‘A" 5= N 1 28 WFR (3 I FE
3 4 SCRI-(® Y(BRA(printed) ©IF (FIG VTG (NG {6 1 A8 [ A4 |

Pl 3 Rif5d &6 (F SRAE (RS SCRYFIT Gy
2 SCR-AF MG/ W6 TIRIATT WF, (GO TAR “MOHAST TR Il

TS OlgY P SCR-GF G fffzw
FEN, 32 (B[R 3-9 P @ 6

A 3

2. | (TR | PTG RATNSCR AT | Voo | Ly | brsw | ler | Ver | 1 | ITEG/OTNATT f3= S1o®

4 ARHES BT FIG NI 4T Po -

PG 4 : (GBI WY IIIZNF FLA WS TRIAC 97 [T 32 97 CAIRTE = MG F T
1 28 &6 (ACF AF6 CIATS TRIAC AR, (G SFFYS CAFE 5T FF~ G2 @6
4-4 43 (I VAR (IS TRIAC-G (TG ¥ I

A6 T 3 SRR TS TRIAC-GT G5 GoER QT4
2 PN IO/ MMEE TRIAN W(FN, BI6/(GoT TAARGS I Re (BReA4-4 AT

TAEE TGN, (BRA 4-9 (MG TR A7 @G T |
(B3t 4
(SI=or,
(SIFBWT, | AT | [APOF 975 TS
q¢ | T | TS agfos | w=- fJorg csﬂ‘aﬁm AT G
YA | Y | aFS e | BB 1 | TN 1 SIres
wWE 66 | (1) foma 5
(v,)
1
2
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4 ARPHIHT FEI FIGO HIH PP |

G 5 : GIBT WL IIIZNA FLA WG DIAC 497 fTG 932 97 AR N ArF AT

1 28 &6 (ATF JHMO (RIS DIAC IZN, (B 3 SRMAE (FIRYS DIAC-IF T BN LTINS
5 9 I3 (A7 VA [RAAS (@6 996 @F6 ARG S FFN A3 BRA 5-49 *rfwrefd
TN @G I

2 ONFG/GINNE TIIaATT FN, (GORIG G,
(B3 5-4 DIAC-I7 SFg=f (i fofzw

FEN A3 (TFG I

(Bf3=1 5

BN CETCIT N3 STeaT V., Lonn T, MG FH OB STy

4 AT TR FIGIG A T |

RS ZRH (WFINS (NSQF - STNAS 2022) - GF ARG 1.10.96 191



m 8 TGS (E&H)
CIFINE

(Electronics Mechanic) - AT3NIF

AHEAATR G 1.10.97
AT {IND GAAN

a6 FET aﬂfﬁm tofd 933 AT TN (Construct and test a FET
Amplifier)

BTAT: G2 SN (T AN STHFN TN
. 936 JFET TITE I 436 (SIF00T ANHFIHE COfd FHN

. fAfSR 39T COIT=BTTa AN JFET AFFILEA Are AfFwry T~
. fafeR fFFraafsite SN Stad are S9N FHN1

ha [ %3 I@ﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ?@ﬁﬂ/ﬂ@' (Tools/Equipments/Instruments) . AR

. mﬂ%ﬁaﬁﬁ 1 Set 5.6 nF/25V DC -1 No.

. fRufze fO7 “NeT STans 0-30V/2A - 1 No. 270 nF/25V DC  1$lo.

. PRI (GHIAGR -1 No. 6.8 pF/25v p1 No.

. GBI SN 25W/240VAC ~1No + ORI (Resistor), % W/CR25

. SR 0-20 MHz G (B - 1 No. 10ka - 1No.

e EREI U O R SO RIG R -1 No. 12 kO - 1No.

3 - i 47 kQ -1 No.
ASFLT/OATRIN (Materials/Components) 1 MO 1 No.

. RfoN 4091 A=-BICNeT JFET - 4 Nos. o (TITI], 1A - as reqd.

S EWNGIGH A, ReJn, PICAT o QP YA OIS - as reqd.

(10 ff¥ treshiw &AfSfE) -4 Nos.
ROl INFSIed (GO WITA/FET
/43 (5T Mo - as reqd.

MG JFET 49 WYY a0 BF 245B a1 BFW 10
q AT ST ofow|

PO 1 : FET QNIAHIE fAuf1er 933 ora=sr

1

TG @ﬂlﬁlﬂ(Components) MR FLA, FET
INFAFIIF NI FP 443 (01 TP (T foF
1.9 (AT AR

I (FT @S A1 IF® GPCB TN TF6
Aoy,

Fig 1

IN 7812 ouT

1] com T

+
+

RED
2 LED

Y

L 10uF

C, —— 270nF Co T~ ey

Ry

UNREGULATED
DC VOLTAGE
16V-22V
REGULATED
DC VOLTAGE
12v

8200

+12V FIXED OUTPUT VOLTAGE REGULATOR CIRCUIT
SPEC:OUTPUT DC:12V,RATED MAX LOAD 800mA

EMN11097H1

ARHE BT (ol SFG HIFH FE |
ST 12 VDC B S|

FET AN 299G R30I 10 kHz, 100 mVp-p
g 13N 8TTC HZ PILFN (G0 AWNO6HE (16
FEA

AIAMCHNT G CRO AV® FPw 93 RL LY
TSEG I TFY FH|

192

(BT 1 49 TOBG fFf%s (56 FH|
ofIs 1

2P FIFTHITA=1: 10 kHz

HGOB (SIFoGT

G1EC)

3 | CoIFoG

— 2P (S0

o/P
(SIFo Gy

(mV)

—_
o

O 00 NOoO Ul b WDN -

100
200
300
400
500
600
700
800
900
1000

7

1V 21 100 mV 4T 344G (SI60 G, (G
1-9 VLY (TG I



8 3G AfSH CIOTTT T oo T N 32 9 APRHS QIA1 SO AT 1.
oI (@56 FEA|

I 2 : fafer fptaafsits Fer aufersrg sceg Afawrer
1 20 kHz- 400 mV { 13 8@ X FIH (G0 3 P9I fSRCRICI™ 20 kHz (ATF 20 kHz 4T

WMGOAG (16 FB, FET AN(HIAF Be] FP | T, AMEOAG (SIF6G ATV FP« 92 (B[
2 CRO J9TA FTA RL TLG WRSBB AN e 2.9 fifS: (76 T
432 (BfJe 2 4 s (FF6 FHA| 4 20 ARG ICTTT T e ST TP+ A8
B2 CIfE @F6 FE|
5 AREFES BT G A FEA|

iwﬁcvrﬁuoz;v W:W@ S

kHz CSTEOG TP ©

40

80

100

120

150
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8 G (E&H) AHEATRG 1.10.98
REIIEE (Electronics Mechanic) - WBWW@W

uwT ffa: IIITF FTT SCR 99 936 TWFE (SfF 932 AT T

(Construct and test a circuit of SCR using UJT triggering)

BTHIT: 2 AN ITT DA ST =N

- WT fgonfas a7a=ra T SCR TofF 932 H A1 FH1

ha [ %3 I@ﬁlﬂ. Ol (Requirements)

E?fmz@m/ﬂ'zr (Tools/Equipments/Instruments)
N E R EACICTO G RGO RCE -1 No.

. oAfrent §et F6 -1 Set.
o Gf5T FTSIF STAT2 (0-250V) -1 No.
«  CRO, 0-20MHz-GTeT BTN -1 No.

BAFIVT/SATAIN (Materials/Components)

SCRITy 6004 -1 No.
AFFITSNNT AFSTIILH T 100K - 1 No.
QTP SR T 12V/5W -1 Set.

FIIANIGK 100 pF/25V, 10 pF/25V - 1 No each.
Ra | SIGIEED

100 Q - 2 Nos.

« (B IS GISTINIE 230V/0-12V/ 120 -1 No.
500mA - 1No. 4.7 kQ -1 No.

o OIANG 1N4007 - 2 Nos. 3.3 kQ -1 No.
(G TICAG 12V/1W -1 No. 560 Q -1 No.
LED-5mm/@Te -1 No. 1kQ -1 No.

.« UJT 2N2646 -1 No. SR U PCB -1 No.
ST : LOT 438 SCR-IF (INF SR (GO @G (FRG G - as reqd.
O (GGT N6 - as reqd. P QA ST - as reqd.

. *FH 55 26 SPST - 2 Nos.

%f® (PROCEDURE)

1 UGN SIS BAMN(Components) SR
FEN, OIF N FEN I8 O PIGE NI
fAoe T

ST ST PCB-(9 @W(Components) RIGE
R ~fdegar Fo+, foa 1-9 MU 23
SIfFGH (ot |

R NP1 o 1 S e B R | 1 b o) | MG |
SIS T S

S5 S2 (YTell YN, GISTPINIE (N2 HIIHR Bl
TP, (MY LED Bl @R

(O] GITIOF FICANG O (Oreoe; ARSIy
FEN,UIT-G9 B1 d]% B2 BifNIeT 433 (GfeT 1-9
% @6 T

(ofIe 1

GG (STBG LS SAHAN

AFFACANT TN CRO AV® PP« 43 UJT a9 B2
IR 1T ogora™y AT I |

SCR-(® AC MI]ANRT WNf® e S2 326 I&
FEN, TG B TR 7567 |

I TG O AN FP ]2 (B[ 1-9
ALTFIST GG T

ARFF FIRT FIGID AT Fw |

HRAT: AFITITE TSNS (FZoT AT
FACO QT I3 AT {FFIHCI™ Sasyaer
ATFHT Fare TQ, AFrFnfiong A

T FKECO (]

(OGN g
TS UJT B1 B2 B2 IS
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Fig 1

P O—eNv—

230V A%
50Hz

N o—
0-12V/500mA

TX

SCR
S, TY6004
o~
LN
- R4[|] 5600
R, H 100K Rs | [4K7
N
L1
D1
1000F/25V
N
——
o Rs
| S|
LEDSZ\\\\ . 12K
\—— /10uF/25vV
NE
D Zi 12V Rs H100K

UJT TRIGGERED SCR CIRCUIT

LAMP
12V/3W

EMN24124H1

BAF RN (TFINS (NSQF - STLTNIES 2022) - AFHIAIRGT 1.10.98
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RAD GING 8 TGS (E&H) AHETHATR G 1.10.99
%m@ﬁg R EI B (Electronics Mechanic) - WTGWW@W

TRIAC I1IZ1A HT IH B 1T FOUTa AFB (©fd B (Construct a simple
dimmer circuit using TRIAC)

TTIIT: I2 YA T AN SN 2N
« TRIAC 932 DIAC JIIZNF B JF06 T fOE TFB (0a FBN 433 AAH FBF
« AT B I S T foura snfEe ra s a1

ha [ %3 I@ﬁm Ol (Requirements)

Eﬁ/ﬂ?@ﬁﬂ/ﬂﬁ (Tools/Equipments/Instruments)

. OO SR 25W/230V “1 No. » PTG 0.1 uF 400 (176 - 3 Nos,

. ARt e 55 1 Set. «  TRAIC BT136 1 STNQeT - 1 No.

. {IFP ST AT (16 (60 STO « DIAC D3202 QT ANQeTS - 1 No.
230V) -1 No. - RGIFA / (BIF (25 SWG, 40 10 I

. (R 2 fEGEE WEBRGRE - 1 No. (PFRIZT ACI GoFF YR O I FTIRENG

) (AN T (ofF) -1 No.

OATTV/SATAIN (Materials/Components) . SPST?{?EQ_?T“TTB‘I?‘N’, 5 amps, 240V - 1 No.

. 5T PG @G, (6T 2 FAMR) - 1 No. . 516 (EASNBIIR GAY) -1 No.

. A STAIYH(Resistor) 180 ohms . 2 (FF (V2N FG, 240V/5 amps -1 No.
1W, IR - 1 No. o (TIF AR 1A - as reqd.
47kQ, Y2 W -1 No. - fFSG 500mA -1 No.
470 kQ, Y2 W - 1 No. . ST SRR - as reqd.

. ATEAMSNGF 250k0, 16 N - 2 (FRGRCO (MEANNT SR - 1 No.
AFHF =T -1 No.

N o (PROCEDURE)

FIG 1: TRIAC G2 DIAC AT B = fourg AT 93¢ w1 Fa1
1 fo@ 1 9@ (MU 3R G (o I G 3 f5F 1-9 MU o oroam 43g oF 2-4

ATAGNT SINS  GAMN(Components) AT (HHITNT PCB (FTSINO6 SIS = {1 S5
PP @IS (ol FEA
Fig 1 Fig 2
LAMP LOAD
@ sw, F, L
1800
470K [|R
‘ 1 W[,
240V, MT2
50Hz Gl
MAINS = MT
0.14F 1
SUPPLY 200V
c c
2 DB3 3
—l_o.mF —ITJ.mF O.‘IpF—|_
N 400V |400v 400V 240V AC

THROUGH
SWITCH
&
FUSE

EMN24128H1

EMN24128H2

2 Gen.purpose PCB-(® @W(Components) @%Z COMPONENT SIDE LAYOUT
AT AR S| 4 APEHIHT G OIS PG A Fe|
CRATTAT FRSICT G oregh 20 foura JfF6 pes 5 (TG TS FFA IR IR AN TG G
JIITNE TP IS STHFAFT N2 TN AL
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6 SIFE 4 (W2 AR o S%w, qfefs 7 IS A Mo Teggerel 2T Fp, G133 (B -
T TFA JR (MEABSROET == 2-4 ATV GG I (@18, T, 7
S GsgeTor 0T | T f25109) |

8 ARTHEF FRT FIG NI FHA |

PG 2 : TCATH TIAS SIS AT T FaT© Ty fona fF6 a5 a1

1 A (@16 AW 33 BN GG TR F5 BfF1
Y I
sAeArrefieR
2 BAGSNORGE SN WIFA YA, I | W ST MYFAS | TG
AT (V2N SAIQR B TP, IS NS gofq 1 g
(Y B A I SHAEF I I , w0
3 HRE SO I TN A< (BRI 2- 9 AT 5 TS
FFG FFA (FF, TRIRK T %9) |

4 AFTHF QT FIG AT I |

RS ZAH (WFINS (NSQF - STNAS 2022) - GF ARG 1.10.99 197



8 MG (E&H) JFAIRS 1.10.100
(Electronics Mechanic) - WTGWW@W

uIT foefes f3F vaa~ SfSta6d (ofd T~ 933 a7 firtaeafst afagsy

HFPA (Construct UJT based free running oscillator and change its frequency)

TTHIIT: I2 AN T AN ST 2N
- AT TR WIfSiteTBR tofd 93 o1 I
« AT 932 TRttt sfqawer 1

ha [ %3 I'\‘ﬁﬁm Ol (Requirements)

Eﬁ/ﬂ?@ﬁﬂ/ﬂﬁ (Tools/Equipments/Instruments)

. AREENt 5 6 -1 Set. « 10Q/% W -1 No.
«  CRO G (G 20MHz -1 No. . AfSTAEH (Resistor) 330 Ohm/% W - 1 No.
. RufFe fSf5 *rewra swans 0-30V/2A - 1 No. « O 47kQ - 1 No.
. (2 512 RGBT WFSRE™ ~1 No. + UGS 0.14F - 2 Nos.
s . o P YA OI(F] -1 No.
NSV OATAN (Materials/Components) . m -1 No.
. UJT 2646 -1 No. « %% 55 26 SPST -1 No.
o ATOAIYP(Resistor) 47 8V 1/4W -1 No.
ﬂ%k‘) (PROCEDURE)
1 SIS TAN(Components) SRR BHN, OHF 4 STMBLG 12VDC NS SRR BT B
PIGR WF] RS SIS OIS S| 5 SfINTE G CRO AB® FFA, TEHNN N A6
2 5@ 1 9 U R (@RS PG ot IO AN
PP 6 (14 R3 OUG OO V(I B 478 ST - 1
3 ARHRT R (ol STFE AINSH PP 4 @6 FFN
Fig 1 . 7 SINIPA ] OIHACHN [ERCRICA AN TP
O +12V
all 1o NN T NS S TN TP 32 A6 ([T 6
FEA
V,
T o4ca 8 JON ANEST FF, VR I3 WA AR FFA
5 ANSTRANLT W AT FP~ J3¢ (BRAT® (FF6
X - OUTPUT PN -1
C1—|6.1|1F CoT 0.1uF R || 479 15 cro ——H
T . 9 9 6 ]2 7 AAAFQS FF
= 2 10 'c 99 N OIS S1 5726 I FFV I LI 6 8 7
ANARQMO FEN
cofa=t 1
ER R 49 NN C 9NN FNIFS fFFranaf~ | sfarer fFpraasy
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R1 GO
9ty
(Bf3et 2
sffStary ToITIR
TS B1 93¢ B2 B1 432 G B2 933 G "
TEMSG | {de | sEms | [{ede | sEms | [{ede

Fig 2

EMN24129H2

11 SFFS QIR IO AIH T

BAF RN (TF1NS (NSQF - STLTNIES 2022) - AFHIARGT 1.10.100
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AP [N 8 TG (E&H)
AT [N (NHINH

QFTATRGT 1.10.101

(Electronics Mechanic) - WTGWW@W

fafeq 2M8ra MOSFET a9 A4 Z1aT fofze @+ g32 NIffofe 593149

A
using multimeter)

AT FHN (Identify various power MOSFETs by its number and test by

TTHHIT: I2 YA T AN STF W 2N

« MG MOSFET AFTATE A9 M 41T A1 fof%© T8+ 33 MF66IE IR FTE MOSFET DI FB|

ha [ %3 I@ﬁlﬂ. Ol (Requirements)

GF/STAI/TE (Tools/Equipments/Instruments)  Fo@aT/ SN (Materials/Components)

- e G 5B -1 Set. - MOSFET IRF 540 -1 No.
N E RIS G RO RIGE -1 No. IRF Z44 - 1 No.
- MOSFET (G0 398 - 1 No. IRF 840 -1 No.

7o (PROCEDURE)

(MG MOSFET J9 4T BIAT IS FAT 432 A6 W66 Ty HIHT Fa1

MOSFET %7 fanytea sr=eTy I=tois s
JCH Y, A0 AL IO FATT TS AT
fRtos qrow T8

1 MOSFET (G0l 92 JIITE P ARG MOSFET-GF
T, CAIRAPIR* I3 43 (16 P |

2 MNF P (T MOSFET G (T fHv&sfe g7 ©e,
(516 G2 (9w 5| fGerzsGe v (@@t 612
FACS MOSFET (TBT 320 I WL¥ VA (MY |

3 WIFGIBR II=TE FE MOSFET NI FA19
I, MOSFET (& (3 I GBI QI 4 YN
O ATIGN N A LS T MOSFET-A
OIS T ST N IAHTI (I ST W BfATH
=% AN | JB6 MOSFET (I NN PTG,
A6F A AMEF AN Iong S SIS
(MR N FRY 46 T BI (OI-0G; (ofd FATS
A

Fig 1

|

SOURCE

EMN25130H1

MOSFET

4 TN, MOSFET-GF (915"~ 4 NI NG 4T A
(positive lead)<<] [CN e SIRICIEA s (negative
lead) = FF|

200

g% e W(Procedure)% OITATY
(C5B-(ATg a6 oo wiFefienag
MY GITANG-SIGIF-(BTBd AT JAoN
3.3 (SO0 AT FAIF G| NN =i
Wi e Ieifd aa (617 FW T O
Aaft AAHT FAT T AR RT Gy

SN B AT S|
Bfa=t 1
¢ [mosFeT| v [ v, |V, | MOSFET a7
CR SUCE|

5 g4« AfGve (ARG (@ N I W=
g3 N *for 187 6. (516 MOSFET 49
OIS FIANOIS G2~ FNBR [T 51K Fa1
AR ¢ fTorA0 Bi-=’ 41 AR |

6 MOR Goeb 48 (GINT S T TF A,
TG 32 (B NET JH16 TG = ey (A2
AN BIRCET (G T, G2 LT A6 (I IR
)| (5756 AN SIGTF WY fGTAOIS F41
TR 32 fNeEd (e Owed zew Ofvs, 46
B0 W-ARFD T2/ o6 ARSI WIFT
T S|

TAAT AAFHE W T, WA FI6-
WE (SIF0G AATHT T4, TN TS JAAH
COTTFB GG (5TTB AT QroTs |

7 M VGS @) VDS g3 Bex AT FNGF b FW =7,
OI=TA MOSFET *16 %6/ ooy

8 ARHS FRT FIG NI T |




GHFHIAATRG 1.10.102

;:::;E@Eg 8 TGSTITF (E&H)
R CIICES (Electronics Mechanic) - WGWW@W

If6 (6 (ATG AT MOSFET (656 HIfFB tofd FHB~ (Construct MOSFET

test circuit with a small load)

TTIT: 02 AN (T AN SN =N

. 930 (6 (AT AT MOSFET (B8 AIFB6 tofy 4TI

WW (Requirements)

. ffrFnt §e fF6

Eﬁ/ﬂ?@ﬁmﬁlﬁ' (Tools/Equipments/Instruments)
- 1 Set.

AfS 4P (Resistor) 68kQ/Ya W/CR25 - 1 No.

. faafEe fSf *IeT= SR 0-30V/2A - 1 No. - BIF/AT 3% ~ 2 Nos.
R ERIBURCE] -1 No. «  MOSFET-93 G« ST(H6 -1 No.
TAFAT/GATMIN (Materials/Components) - 12vfS - 1 No.
- MOSFET (Rf$s 7%9) _ 5Nos. . ?gﬁ";@'fﬁ q -as reqj.
ASTAILF (Resistor) 1kQ, Va ’ as reqa.
. TR SIS - as reqd.
W/CR25 -1 No. PCB/(FG @6 -1 No
- AfSTAB(Resistor) 100 Ohm/ ¥4 '
W/CR25 -1 No.
ﬂ%lw (PROCEDURE)
1 WIFGMGR MY QnS TS GAMNNT PIOGE WF 5 JOIE MOSFET 8T« 36 RiAT 16 I IM
I FFEA (56T (OIFoG A7 | M (516 (SF6G AT
2 SRFG 87 1 9 U BB (FC @06 TFG A = OIRCA MOSFET I8 32 21T TG FAR
s ——— ©IRCE MOSFET A9 PG WIE] ©Ie/GTe]
i 6 M MOSFET P-BITTH X IR ATSTF A2 43¢
¢ AT (TG (NG RNTS FE ST T
- (TG WIZ] N P |
12VI5W @LAMP LOAD @'ﬁa 1
f— 2 | MOSFET | BI29f | qifeq | MOSFET *Ié
12v E g 'Fg%
T T/
7 ARHS R FIG AT T |

3 S(PCO MOSFET ((6F PO X(F) (OIFI|

4 SNSTRE | AR, 526 S BAN g2 TF FF (T
S GeAlR | A9 NN MOSFET BIe @R (BfRe 1 ¢

ST =IFT (N6 A |
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m 8 TGS (E&H) AFFTARG 1.10.103
R CIICES (Electronics Mechanic) - W@WW@W

IGBT- STt ©Itnd 51341 711 fofze T~ g3z wfcefier 9= Fta
AT T (Identify IGBTs by their numbers and test by using multimeter)
STHIT: 2 ST (Y A SN (I

« VGF, CHAIRTE N, fHN IR MR a4 933 SFNTH*N ZIET IGBT JAVNG FBN NIfcofNord
. 9D T4 IGBT HAAHI I

ha [ %3 I@ﬁm Ol (Requirements)

Eﬁ/ﬂ?@,‘imﬁlﬁ' (Tools/Equipments/Instruments) SHFAVT/S AN (Materials/Components)

- TRl B 56 -1 Set. . fifon @B sm=iGeT - 5No.
¢ R ERIBURIOG - 1 No. - IGBT (G0 32 -1 No.

A7 (PROCEDURE)

I 1 : IGBT-CWA OITAA HALUTT FIAT ANIG I AT, AIAF FH FAHmota=N
1 oM [GOIReT &S (printed) NFAM6 (NG FHA| 3 (BRE 1-9 aMS IGBT-GF (VI 38 IO

2 (GBI I3 HAM fBF® FE 472 IGBT AP (N6 (RfBs- 4 TSI AR ([5G FA |
T 4 (OB IIT ST GINfE (516, MR 433
A TS PP |
of3=
~fSifsta=

- . Ol (JMOBB

: VR CR ID WA SS
3 % T @A (Csf[",‘ (iﬂ?[l‘? -ﬂi) (ﬂi’% fﬁm ﬁm

| ge nt TP | gy | (ST a7 wﬁ oo | SIam

@) | @fdy | gk enGc.e) wr;a 1%,) TR | B
“R)

IIG 2 : MIBIABIA TIIRT B IGBT AAFI AT

1 WFGHBIE 3% IGBT ISP $a(® 20 V-9F Y 6 (96 WHRG AP G fNORE @SSt

J[IOME COIE0G; = TG (6F: (NS o
J[IIZE T

SATZF 2O T HASH FAC© AR (P
ST A 9] 3G (960 (6 TN

(ACXQ WIFFBAGKE OIS g9 W AR, Y
SNCRE FMARAE IO SLRY TG JfSe
AT® 2 MO FLATR(HFF BT AP 92 2O
(NS ACH |

WEBROAG  TARF  AMYF(negative)  J2
3O A ST 572 (A 1 AW ol Sow|

I IGBT FfoaZ z¥ ©F Jaft SA6F a3
(NS oy Mie2 A6, o MiF (4e, A1
To¥ M TN ARSI fZF I FACS AN

202

(TS YA, (TN B0 O G120 (916 (A
AR A2 (976 (AT 2NCF 2@ STy =5
ERBIRCC]

M 6 90 Foaz Tzt =7 o< 4t @6
(T 3T (95 (ATFH T ATZF A/ 2O VS
PLOT AFSTRTY FN© Y|

HTAT: 9Ff6 MOSFET 99 WS IGBT T*IAd
2B fI@IT 932 IGBT FIL*NT SO B
o151 af® IRTAEF T FIRGead
NCOT BTG FA|

8 AT FRT FIG NAH FHA |



8 TIGSTIF (E&H) AFTTATRGT 1.10.104
R CAIDES (Electronics Mechanic) - WGWW@W

I (1B (A6 AT IGBT (538 NfHF B COfd FB (Construct IGBT test circuit

with a small load)

TTIT: 02 PN (T DA SN =

. (5% MIfFT TIZTE F1A IGBT 47 FIGF W VLT T4

ha [ I@ﬁm Ol (Requirements)

Eﬁ/ﬂ?@ﬁmﬁ@' (Tools/Equipments/Instruments)

. AFEHNRt G F6 - 1 Set.

. fRufz® RS “Nera s 0-30V/2A- 1 No.
(AR 3R N=6GH -1 No.

CANFAV/SATAIN (Materials/Components)
IGBT (5SMV 86M1731) - 5Nos.
ARSTAIYF (Resistor) 1kQ/Ya W -1 No.

2.2kQ/1/4 W AFSTAINF (Resistor) - 2 Nos.
. BT 26 - 2 Nos.
IGBT-A1 G} (PO -1 No.
m -1 No.
12V AfS -1 No.

A7 (PROCEDURE)

PG 1 : IGBT (B30 HITFB AT 933 A1 Fa1

1 WIBINGIA BT ANG TS GATHITNI PICOH NIZ]
MR T e N A B

2 5@ 1.9 MU R (FORITS AfHG todt T |

Fig 1

0 2.2KQ
12VIsW :3) LAMP LOAD

= @

12v

r—(——1+—0
N
[N
Py
fe]
EMN25134H1

3 IO IGBT (CIFIN ((6F FACO XJ) |

4 STITR B B 433 S1 336 O 33 7567 e
(T ST (TG G A9 N IGBT BTe] ™R |

5 S1JF FPN I3 36 S2 57 %7 T (T AMST
IF 20T TR I W IGBT IF 0T (51R|

92ONJ IGBT ST J2& NI Frer IR
T (T8 (SIF0GT AW T F41 NI TN
2fSATS (50 (SIFoGT ATHST F4AT T O
IGBT I ]2 6 fR311T HT6T FATT OTAT IGBT
97 FICGE WIHT O |

6 GNI @S (Procedure) FIXL (A NS ANB
IGBT 1% F |

7 (GfJe 1 97 RS afe (|16 F1

cofa= 1
2. | IGBTEA| S1 Ss2 AfS | IGBT
WA | WIEF| B/ | TS
%
1 Bk C4qrer
AT I
IF T
2
CTEAT I
I T
3
Gl IF

8 ARFS BRI FIO A P |
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QFTIATRGT 1.11.105

m 8 TGS (E&H)
CIFHI1NS (Electronics Mechanic) - WWEW@'

T TRIATX X LED AT TN 93¢ WFHMNBIF NI A (SIFG
R R BUEK FICAO ATTNTN FP (Test LEDs with DC supply and measure voltage

drop and current using multimeter)

TTIT: 02 PN (T DA SN =N

« LED 1315 FTF W6MNoE I1IZd FTA (S0 G2 I3 IIAG AfTNH I

ha [£3) I@ﬁlﬂ. Ol (Requirements)
Eﬁ/ﬂ?@ﬁmlﬂ@' (Tools/Equipments/Instruments) OATFV/ SATAIN (Materials/Components)
. oAfrENdt §et F6 -1 Set. - RS (RSN T8, 494 G WFE) - 10 No.
N SR EIIC TG R IBORIGE -1 No.
- IAGIE (0-50) mA -1 No.
"1%|\‘) (PROCEDURE)

1 AR *SFFIYT QT LED A7 44 (W16 FHA|
@fie JFF 08T 5 NN Ge72G, NNCTEI=R, T
TH2G, 3-8 1 f9-7%81) 433 [RSIH® OrATH Gy
(GBI MG (Y|

2 LED 4% IS ¢ FICATG BIF{NIS fNefiaer e |

T af® aF® g~ LED TN, Orzta «FT
forofe wmaTe (+) 932 (216 fFofe Fmars
(-) =8 Ofowl WA LED 97 fooras
(RYTS ATAN 93 TG RCATHIG XA FINMATG

d32 (QI6 AATHTG T SIS (+) |

Fig 1

(a)

RED SLEEVE
WIRE

F3T05mm

g

|

ANODE

LONG LEAD

CATHODE ANODE

NOTCH

EMN26135H1

3 fOfSoRT WIFGNGA bl I~ 472 AfHTF TG
(TG (576 FF HAHE WIF JF0 GG 6=
71 fofze 41 =@

HTAT: M6V 1929 FIF GITAG (WY
G323 AIFE FfStanya s mfFefienaa
[EIAG FAwE o= JrGT S5
IS @1) fOf5T ST (eFewr AMAe
G NS IS

204

4 BN 4 (+) fF5 T LED a7 “[Nefifze
TANG (+) I8 (VOB (-) PTG (-) ILED
Tl 28T Of6® 3 AN FFHNS (LT |

5 g TS AFF =TT G2 LED AT =T TN IR
LED LTI |

6 SIMNGIRAP J216 AN H[HS AT F 38
FICI0 AN TP

TEAT: N HLATIG (SITe697 T 4B smm
LED-4 TS5 F4T (TS ATCA ©f T N1g 20
ma. ©I% AT 96 LED WX Fifdter 96
ISUN g AfSTAET (Resistor) IIIRE
FHN (16 BT I3 GT)

7 dfG (B[R 1 9 @6 I

8 W LED ARl FAK W'ﬁh’)(Procedure)ﬁ?
ANAIQNS FE|

13 ofae
2| LED@m LED | COItso9T | I 94N
AP B/ G LEDNO

%

9 ARHET FIRT FIG NI FHA |



%%Q%GWGW (E&H) AFTATRG] 1.11.106
R CIICES (Electronics Mechanic) - WWEW
0T COTFOI3 S (7T AITH FAF GT AH(6 ATF6 (Ofd FB (Construct a

circuit to test photo voltaic cell)

STANT: 02 PN (T AN ST =&
. 96 PV (71 (&) 933 9 DC TMIBE I FE IFT AYET FBTOHBIZSF (PV) 6T
e I
. Py Fher Wt 7T 933 Sasyind fagys Beom~te Ferfie Fa.
ha [ I@ﬁlﬂ. Ol (Requirements)
E?T/ﬂ? S/ (Tools/Equipments/Instruments) OAFIV/OATAIN (Materials/Components)
ANt §et F6 -1 Set. . (6 S o1
+ DCammeter 0-500 mA - 1No. . SR T8 FAYS Fo2OR BT NG - as reqd.
. 51 ot B 0-24v -1 No. . P fFHN(Crocodile clip) 512 7f6 (IS s
(1] T2 NFEBNGR/BaNaT -1 No. . O ANER B9 A TAMIR SHAEAHA
STCIST (COFH T T IR0 AfSHT
N AT (ICO A
SNNTS/ TS -1 Set.
91‘5|\9 (PROCEDURE)

PG 1: SITATT OSH ATTISTH G T TLOICOHABIZS *If e STse N fArer

1 M S*EE PV (7 fX 20N o2 Odd 4 SNGIAd (NIO]T63 BI NI 33 (AT ST
S SIS 1 AP, OIR(A WANCP PV T (NfS6F BN WY 6V/4.5Ah IR STF
ARSI (TS 15 GIfN O YT 0@ (| TOr® IPI
91 0 2 AR GO® IR BT MAN W o oy qwm @iy o (F71 O (4TS PV

ORI (6 i =M1 TR AR ST/ 683 I FE |
2 AR RRrer RUMREAl ST FF TN SINNOIR (F1 BICIB N (RATT, OICII ALTI5
G382 PV O (ACH o] ©IA6 (OF6 NoIF 433 NI TP

WGBTS =TT O Y SeYG PP (37 7 6 NI GG S (SI-o0 HAH FH|
P 1 ORBE JPCG HALS FFA) |

3 gF20R, S OF (AF F ORSAE Fig 1 R3 L Os0oma
(OTFBINGIET (OGS BIF{NIET Il SIS S — A
YT T H-. .

REACHARGABLE

2 f +
R ‘\_T_ ) <V> BATTERY —— 6VA.5AH

PHOTO CELL

EMN26136H1

PG 2: SITATH GAT FILFATH AT FAT

1 m &P (constant) (JCY  (ANYQAMT  J{I(AT]

99 - MRS R eTEH A© FAI

ST VI S (J 2T [SF) | (BT (BfIeT
1-4 HAFS TS J0GT G 72 TIIE ACATR
TV TQN IO (TG FoH |
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cofa= 1

CTeT BICATS ATET O (AT LRT)
feeotaa 3¢ FICI0 ST
<
A
et
2en
e

2 SIfFCE WF 1 PV 5T AT, PV I 1/4 SS*TH
ARG A1 FIMGR BIE T (1T FPA 43¢
6 RS AN TG T 1/2, 3/4 I3 O
STNS FONOEGIRP (| (GO (Bke 2 g f7fSe
@G T

CofId 2 (579 FIETH CSGTIR o1

TG FITATHA AfawreT FICA0

RO (R2

N
NI N N

] ARIMe

G

fJsms:-
HBI-(SFB12 T (S AfTEIT Fa1a TNT [RArogr ToFer AgiaeT FAre 21|
1 PV (9 () AT BT (M) SINTIN T, OIAT CNF AT LS M HFod FIET IO ANA|

2 (AIfea *IF 33 NS ARSTATY FAT T WA T4 pv 58w AfdFeng 93z
R Wt Beora foefe ata vy o fAffse s

3 YN (AT AN STHCATTHE H™0T TMCH, YN A1 TS (AT (Ao FfIra6 (@)
ST ™ FATIN T | T AB~ TS (514 S GG5- ST 561 LA

3 ARHF QIR FIGT NIAH F4T.

206 A GG (IS (NSQF - FTNAS 2022) - GFEAATRGT 1.11.106



mwmm (E&H) AFAATRGT 1.11.107
R CAICES (Electronics Mechanic) - WW?W

LB OIS VIR HE T (G AfFI6N Faro 936 NFe tofa
BFPA (Construct a circuit to lamp load using photo diode)
BRI AR SPNATHS (T AN STH T ZIA

. (BT OIS IIIZE FA AFB S (lamp) ATTISN FAF GT 936 TAFE (OfF T~ 933 HTor
TITHTGT IO AH B

ha [ %3 I@ﬁm. Ol (Requirements)
ﬁﬁ/ﬂ? SN/ (Tools/Equipments/Instruments) OATFV/ SATAIN (Materials/Components)
Wﬂ%ﬁ?{ﬁ?@ -1 Set «  TFCOT OIS BPW 34 -1 No.
. ST eI STI2T2 0-30v/2A ~ 1 No, . %?;;7:@)/ 1(‘5";5'T5)' T:'\f’ - ]'\l‘\l"
. ([ 2 NEBGE -1 No. T TRy - 1o
© . :EIQI@SEQ. BC548 - TNo.
o TN 12V - TNo.
« OITY 1N4007 - 1 No.
&G @S -1 No.
ﬂ'ﬁl\') (PROCEDURE)
1 O PMCH WTER GO WG TR FE 4 (51 BICAGT (O A 7 (S SRS 72
ST A0S TN «(Components) AT FP | 1 Brbd =ter R) 3¢ AT G2 TR TN

2 TN (AN M (@6 @G SFE ot (TG T IS G M|
B, (M R G0 IS A Y I 5 (B 1 9 T @6 FF

3 O NI ST b T, I @G TR ¢ oiffesas T IS 1T B
PO PLOI OIS (G Y| 3¢ {0 g (oo
ANCNT ST LT TP | J2 WIZW A0
G (I 433 ATSIB ST TLeT BHR (TN 5.7 1

& (AT AR
Fig 1
RESET PRESS TO OFF
(A) ‘ (B)
12V,200 @
D3 NC
R4 8200 Ro 1k x -—e
- 1N4007 [
— NO
3 A
12V | P BN
VR 1
BPV/V34 @) 4@ BULB 1. PHOTO DIODE
IR LED 7 BC548 2V 2. IRLED

IR DIODE D1= INFRA RED LED -

! D= INFRA RED PHOTO DIODE 5

g

g

Bf3et 1
LB BITHITSG WITAT
FHAAT o IGIGRUCEAD CIICERVUCEA]

1
2
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i%g%ﬁﬁgan@am (E&H) QFTATRG 1.11.108
AR

(Electronics Mechanic) - W“’TE
LB IRIGrBd IIIZE FLA I (G AfTISN Fate 936 MfF6 tofa

PP (Construct a circuit to switch a lamp load using photo transistor)

BTAIT:92 PN (T TN ST =N
.« BT GRIGPed AT T AFB S AfFISN a7 Gy 936 NfFE tofd I~ 93z wor

FRISretaa T AAw |

mmﬁ’rw (Requirements)
Eﬁ/ﬂ?@ﬂmlﬂﬁ (Tools/Equipments/Instruments) GAF AT/ SN (Materials/Components)
AFREFNRT G F6 -1 Set. - (6T GAIGrBS PT 1504-68 -1 No.
DC T8I SR, 0-30V/2A -1 No. «  POT 100kQ/1W, fefasrg -1 No.
(A ST} NIFFBNGR fauay -1 No. . BI_IGs5d 2N2222 -1 No.
. Rdev -1 No.
. IS - STy, &1 12V/5W - 1 No each.
(FOES -1 No.
ﬂ'ﬁl\s (PROCEDURE)

FG 1: AB6 J2E 432 T (TG IIIZF BTA HLOT GINFGr6F 1T 433 AT
1 OF FNCR WIFE T WEBNGNT A8 TS 5 JYF FIG (@6 AW 42 10W I AR AT

TAMI(Components) A5l FHA | FIOIGAGPOACP YN R OIRIK el SIg=
> fod 1 4 U BT (S @6 STES ot N I | J4 A ST 2 3 T L1
S BIe] X(J A2 AT L2 IF (T I

3 G @G Y FOF HUOT FAGHSA < o7 © T BRA 1 g FOEHEPER, [ @<
G323 ST ST ATATR 5] FPA | |

4 T30 3§ AHE O12 A L2 5] I d]2 L1 I§

RIGIS
Fig 1 GREEN LAMP
v /O\ L1
3 NG
R1 -
PT1504-68 10K 2N2222
Q1 NO 230V AC
H P O— m
~7 0
VRI R e o 2 O_C v
I:” 100K K no ~
| DI c _ - Ne

IN4007 : 6\,: o /O\
VE -
— 12vBW /) L2 8
- v RED LAMP 2

cofIs 1
FAA HLOT QINIOTSB LA ST AGTY IGIGRUCELG Ao L1 S L2
1
2
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;t::%fgg 8 TGS (E&H) AFHAATR G 1.12.109
R CAICES (Electronics Mechanic) - IR CSTB, m

TfF, f5por o

32 d92G @fF1 A gF FT AW G (16 WRSrsfag srerer
LI ES (Verify the truth tables of all logic gate ICs by connecting switches

and LEDs)
TTIT: 02 YA T DA SN =N

« W25 79219 FTA AND, OR, NOT,NAND, NOR 433 EX-OR (S5 BfF tofd T~
« 26 432 952G IIIZIF FTA AND, OR, NOT, NAND, NOR 43¢ EX-OR (STTBF AOTOI(Truth) 612 FHN|

ha [&3 I@Tﬁlﬂ. Ol (Requirements)
Eﬁ/ﬂ?@ﬂﬁ/ﬂ@' (Tools/Equipments/Instruments)
. AfrFR 5 BB - 1 Set IC-7486 - 1 No.
. fafFe B snea= IC-7400 -1 No.
STITR 0-30V/2A -1 No. SPDT ﬂiﬁ mﬁﬂa) - 2 Nos
. (] 1% FfG0E WFBRoE -1 No. . 1C 7404 -1 No.
| © . TF ST SRR, A G I - as reqd.
OAFTV/SATAIN (Materials/Components) BOIGEH - as reqd.
. (JOEG -1 No. . AfSTAIYF(Resistor)/YaW/CR25 -1 No.
. IC 7408 -1 No. . Eggf; -2 - 1 HO-
. mm, - 0.
- 1C-7432 - 1No. . AT IC-AF (O A6 - as reqd.
A@l© (PROCEDURE)
BIF 1: IC 7408 1A= FTA fNAH17 932 (518 G2 99 TOTOI(Truth) (BT TG FaT
1 SIS SATMN(Components) AT FF, (TR NHTFT FFN, (GRA 1-9 FAITHFIBE @TFE
I B, IC 7408-4 (GBI NG NG, (FG ([M0E P
5 1-9 (AT f25TCT AND (516G todt T | 17 CBfEeT
Fig 1 - ETh WSG9 LED
or veo (+) o MEED 4(B) SMEEY
1
S1 2
’ 14
, 3
Ri| |3300 4
s2 2 .
N 932 (515 STo7 (BfIA(Truth table)
— GND = = §
_ _ S EH [P WGE90B Y=A.B
Construction of AND gate using IC7408 E ai(A) ﬂ'(B)
2 B0 A TR Boret S1R093f S, 972 BN=YG B fRoM 1 0 0 0
S, 526 FE| > 0 1 0
3 WICTRE SPBI6 AFFS AT (5F S| 3 1 0 0
4 5VDC VIR Ble] FP 3 5V SIEA AT *[Y 4 1 1 1
(OT°5 (GND) ST (TN (BT 1 ¢ (AT (R

RN (7T 99 T S, <<% S, S[R6@f Aot~ 6 AND (9B 5T (BfRe(Truth table) fATa fRfSswsfer
P 612 FA|

5 FECIAT AT W O LED IF O 7 AREES RIR SO A FA.
209



PG 2: IC 7432 IIIRTE FA AT (576 fRA1T 993 99 TOTOI(Truth) (BfIFA(Truth table) TTGTE FAT

1 SIS BAM(Components) 8T FH, (TfeT eI 2
Tﬁw FP,IC 7432-47 (BB AB G, (FG (@G ~ S0 STSB%B LED
Fig 2 1
2
3
4
QT (516 SO (BfIe(Truth table)
k. TP TMSGB Y=A+B
g FB(A) 4(B)
g 1 0 0 0
Construction of OR gate using IC7432 UEZJ 2 0 1 1
2 BIG 149 1 2 (ATH 5 QNS FPA A2 (BT 3 1 0 )
2-9 NHITFIS (T T |
3 OR (51(63F o5 (6 My [RfGs&fe IE1R T 4 ! ! !

4 ARFES BIAT FIG AT F.

PG 3: IC 7404 TR BTA AB(NOT) €576 A1 992 97 TOTOI(Truth) (BT (Truth table) T3 FAYT

1 SIS BAMA(Components) 8= FF, (TRfeT (BfI= 3
HIHI TP, IC 7404-47 (GBI A6 HG, (FT @G
B 3-9 R NOT?ﬂﬁ%mt—%\o. %ﬂa—fﬁg S L SIGE B LED
F(A) XTI
Fig 3 1
@ 5V Vcc@ 5V 2
y O BFY CBfIA(NOT truth table)
S1
1
o 3300 . Rl TGEYG Y=A
PF(A)
N 2 1 0 1
== GND = = N
5 2 1 0
s

Construction of NOT gate using IC7404

2 290 A R BT 5126 S, IR T |

3 PG 1 99 3 (ACF 5 AR IO I 492
(GRE 3-9 *’RTFISF @TFE T |

4 NOT gate & STOF@I(Truth)(Trurth) (BfReT AT fAfGe
qTH1R I |

5 SRS R IO A FA.

210 RETHAH (TFMNS (NSQF - LTS 2022) - SH/FRG 1.12.109



PG 4: IC 7400 ITIZTA BT NAND (518 fRf17 92 99 A@TOI(Truth) (B (Truth table) TTET3HAY

1T I '@W(Components) (Components) MAR efde 4
FE, (TS AT FHA,IC 7400-97 (GOI A6 =
NG, (FC QG 57 4-4 (AT FRSTI AND (57615 . R g *I0 LED
ot T F(A) A(B) bkl
1
Fig 4
19 2
5V Vee 5V 3
S1 4

1 NAND (518 Bg¥ (BfIeT(NAND gate truth table)

R¢| | 3300 371’
. i . w© SIEBE V=AB
. F(A) 4(B)

N

—=—GND — = z 1 0 0 1

5 2 0 1 1
Construction of NAND gate using IC7400 E

2 DG 1492 (AP 5 9 “[AAIQNS FPA A7S (B 3 ! 0 !

4-Q NAITFIST @6 T 4 1 1 0

3 NAND (51(64 T@7 (6fIe T fafGs @sfe o128 F<eal
4 ARFES BT FIG NI F4T.

PG 5: IC 7402 ITIZTA BTA NOR (516 fNH1T g3 99 AOTOI(Truth) (BfI=(Truth table) ITGTR FAT

1 NS GAMH(Components) MR FPA, (Tafe BfFs
A P, IC 7402-4F (GBI NG AT, (FC (@S
5 5-4 CTYTCAT NOR (91516 (o 1| . 290 SIGBY6 LED
F(A) 4(B) STET
Fig 5
1
2
3
4
NOR (576 ST®7 (BfJe(Truth table)
< . 2 SIGEB Y=A+B
T(A) U(B)
Construction of NOR gate using IC7402 % 1 0 0 1
2 PO 1 IT TN 2 (A 5 AN © FPw A2 (B[R 2 0 1 0
5-4 IR TF6 TP 5 1 0 0
3 NOR (5164 Mwyel(Truth) (6]« ey &Gy TH12 4 ] ] ]
NI

4 SRS QAT B A 4T

REAS{AFH (TFIAF (NSQF - STLTNES 2022) - AFIISRGT 1.12.109 211



PG| 6: IC 7486 ITIZTA FUA EX-OR (516 fNA1T 93 G STOTOI(Truth) (B (Truth table) TT6T2 F4T

1 SIS BATMN(Components) S8R FH, (TfeT (BfIet 6
AT P, IC 7486-AF (GBI NG AT, (FC (@S =3
5@ 6-4 (AT EX-OR (516G todt Pea| 3. RN *I0 LED
F(A) 4(B) TET
Fig 6 1
@ 5v Vee @ 5V 2
3
S1
14 4
1
3
; : = [asoq EX-OR (518 Bg (BfIe(Truth table)
7
e N £ . R g TMOBG Y=ADB
= GND = = g B(A) 4(B)
Construction of EX-OR gate using IC7486 % 1 0 0 0
2 FIG 1 G 2 (ACF 5 919 NS FP A2 §F 2 0 1 1
6-9 NLITFIS (TG T 3 ] 0 ]
3 EX-OR (9MGd SOTol(Truth)(truth) (G 9 ey 4 1 1 0
G sfe 612 FF

4 HARHS QAT IO HIH FA.

212 RETHAH (TFMNS (NSQF - LTS 2022) - SH/FRG 1.12.109




AP [N 8 TGS (E&H)
REAFHAH (VIS
MFS, f5por 5o

QFTATRGT 1.12.110

(Electronics Mechanic) - IR CSTB, Z?FQW

NAND 433 NOR (578 Stm*1afe 9= F1A STAS (1B STorol (Bfqe
(ofd 933 TH1R (Construct and verify the truth table of all the gates using

NAND and NOR gates)

STAAT: G2 SR (T AN ST 2N

« NAND (570 79319 FTd AND,OR, NOT, NOR, EX-OR 4J3 EX-NOR (516 Cofd T
« NOR (5TG 19214 HTA AND,OR, NOT, NAND, EX-OR 432 EX-NOR (5T0Rfe tofd w1

ha [£3) |'\‘>Tﬁ|ﬂ. Ol (Requirements)

Eﬁ/ﬂ?@imfﬂa (Tools/Equipments/Instruments)

. AP (A -1 No. IC 7402 - 2 Nos.

. APt §et F6 - 1 Set © P A OMES - as reqd

. fqufze o snewR . 14 TN @RS @7 - 4 Nos.
S22 0-30V/2A -1 No. - To¥ 5126 NIEE BIR™Y SPDT - 2 Nos.
(17 TR fORGGIeT WE6RGH -1 No. - @GRS -1No.

TAFAV/SATAIN (Materials/Components) LED 5mm, ?ﬂa. ) - 1No.

N ﬁ%@TW(Reswtor)(Tranmstor)

- FEferE S=fT (O T - I'No. - 330Q/1/4W -1 No.

+ 1C 7400 - 2 Nos.

fsms:

1 AFrFIE AFPENTTHT MRT FATS T(F (518 NG (WSTT 5VDC (F AfGIS 212 (1) 992 GND
(I COTe6) SRS (e11(0) IR (736 FaTe T

2 fGi ‘1’ {3 LED ON 432 G 0’ XA LED OFF |

f© (PROCEDURE)

PG 1. NAND (5T IC 7400 5T BT AND (510 SIfFB fNHIT 993 99 STorel(Truth) (BfI=1(Truth table)

612 F4T

1T I8 @W(Components) MR TN, oTfed
HIEHT FP,IC 7400 I (BB MG O, (FG (G
5@ 1-4 (4T fRSTIT AND (975fC toal T |

Fig 1

5V Vee @ 5V

S1

1 4
3 6
N1 N2 R1
330
S2 2 5 7 a
LED
N

= GND = =

NAND gates used as AND gate

2 20 A I B9/ 2o @ S1 933 26 B FRMR
S2 736 TRIF T

3 AFPHIHRT QIET (Oal SHPG AT I |

EMN27142H1

4 5VDC SR Ble] P~ ¢ [RioN AGS (etoteTd
T S1 932 S2 Y5 AfIETN T+ 5V AN
I N (6 AGETN (TN (BRA 1 4 (AT

RECRI

5 AT ARG HTHT G LED LI T,
(GfRe 1-9 T IR (TF6 T

G323 (516 STOT(Truth) COfFeT

T
. ® SIEBE V=B
AS, BS
1 0 0 0
2 0 1 0
3 0 0 0
4 1 1 1

213



cofae 1
2R®

SIS 6B LED

AS BS

FNN VS I V]

6 AT G PIGIC A B

PG 2: NAND (518 IT9RI BT OR (518 SfH 6 fAA1T 933 99 oToI(Truth) (BfI=1 613 4T

1 SIS SRS FE4 933 (0 @S foa
2-4 (MAIT~T NAND (515 7929 FCE OR (916
ﬂll%i?czﬁ 3\95. T I

Fig 2
+) 5V
O Vee @ 5V
! 3
) ®_ s1 I
2
14
9
8
N3
R1
S2 10 7 330
Q
4 6
N, LED ¢
5 Q“ 3
= GND §
NAND gates used as OR gate = ~

2 PO 1 AT 2 (A 5 AN © I 43¢ (B[R
2-9 NLITFIR (TG P

3 OR (51TGR @¥(Truth) (BRIe My [RfGswsfe o2
B

4 ARFHES BT FIG NI H4T.
Tear: AfS® comea Irfwifaer fAffcwe

AfGTS (A1 TVIZT T

OR (576 ©7 (BfIe(Truth table)
L P e i AT
1 0 0 0
2 0 1 1
3 1 0 1
4 1 1 1
(BfI= 2
) ET W 1) SIS6YB LED
F(A) U(B) MRk
1
2
3
4

PIG 3:
4

1 SIS SRR FPN G392 NAND (S15%sfe
I FE W6 (96 IOCH (0l PP, (TAND

&G QTS 57 3 G (AT T
2 G A fRSTCI BT 3J26 S, IR S|

3 DG 1 4 3 (AP 5 AR NI TP <8
(G 3-9 IR (TF6 TP

4 ARFFES BT FIG AT 4T

214

NAND (518 IT9RId T AB(NOT) (518 HIfFB 1T 993 g9 ToreI(Truth) (BfT=(Truth table) IGTR

Fig 3

5V Vce @ 5V
14
st ! 3
N1
INPUT
2 7
= GND

Y=A
R1330Q

LED YTy

NAND gate used as NOT gate

—s

EMN27142H3
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B BgY (BfF B33

2B 26
3. TIOBHG Y=A 3. OB G LED
b F(A) Qﬁ; FB(A) ?IE‘

1 0 1 1 0

2 1 0 2 1

PG 4: NAND (518 IIIZIF FTA NOR (518 TIfFB AT 933 97 STOTOI(Truth)(Truth ) (Bf3= 512 Fa1

1 ST AT SO G9e NAND  (57603fe NOR (516 S®7 (BfI=i(Truth table)
ARG B NOR (97G PO (odl I (TANG =
foa 4 AT 203 @G| . WIIGB90 Y=A+B
449 (AR (JC 3 = e 1
Fig4 1 0 0 1
2 0 1 0
3 1 0 0
. 11 (A+B) 4 1 1 0
Ri| [330Q
oLy % cofat 4
= GND 5 = L §
NAND gates used as NOR gate uEZJ ﬂ'g. gﬂ-ﬁ W@ LED
A B
2 BIG 1 A9 2 (ACH 5 FASE YIS FP <8 1 @) @
(G 4-9 THTHIRF (TF6 TP
3 NOR (5189 STerel(Truth) (B3 fory fAfGe =53 g
FEA 3
4 AREFS FIET PG AN FA 4

Tear: AfS® comba Irfwifaer fAffcwe
AfGTS (A1 TIZT T

BIGT 5: NAND (518 I FT EX-OR (518 TfH 6 AT 993 99 STOroI(Truth) (BfI= 613 4T
1 STAISE NI FFN G2 (G QUG 6@ 2 IO 1 99 419 2 (AT 5 NG FHA A2 (B

5-4 (RUTCNT NAND (5T6\23feT J79=19 BT EX-OR (576 5-9 VIV (TG FEA|

BT (O F 3 EX-OR (51Bd Merel(Truth) (R My fAfGywsfa
Fig 5 qH12 FF
oL veo (D) o 4 ARFFS [T IO NI F4I.

near: AfSf® comer IrddifFer fAffce
14 AfGTS (A1 TVIZE TN

I

2

o

il

Il
EMN27142H5

NAND gates used as EX-OR gate

REAS{AFH (TFIAF (NSQF - STLTNES 2022) - AFIIREG 1.12.110 215



EX-OR (578 B (BfI=1(Truth table) (BfI=s
. R HIGHYB Y=ADB . R WISBB LED
B(A) 4(B) B(A) 4(B)
1 0 0 0 1
2 0 1 1 2
3 1 0 1 3
4 1 1 0 4

PG 6: NAND (518 ITIRT BT EX-NOR (518 HIfFB AT 993 99 SToreI(Truth) (B3 612 Fa1

1 SIS SRR{T™T FFN 933 (§C @S oF
6-4 (MAITNT NAND (9o 19219 FCE EX-NOR
(515 STIFFG (ot I

Fig 6

EMN27142H6

NAND gates used as EX-NOR gate

2 FIG 1 G G 2 (AF 5 FANIFYS FP, 3
(GRe 6-4 *ITFISE @FTFE T |

3 EX-NOR (51(GR S@¥(Truth) (6fRa Mty RfGswsfa
612 FFA

4 AFFFEF FIEI FIG A FA
near: AfS® e ISFIfaer Ao

Fate AfSB forma XS s sare
AfGTE (AT TVIZE FHN|

EX-NOR (518 Bg¥ (BfI=T
. TP SISBE V= AGB
B(A) 4(B)
1 0 0
2 0 1
3 1 0
4 1 1
GfieT 6
. HE WGBYD LED
B(A) 4(B)

PG 7: NOR (T8 IC 7402 IR BT AND (518 A7 992 99 STovoI(Truth) (BfFeT 618 F+41

1 A8 '@W(Components) R FHA, (IS
A FE,IC 7402-47 (BBT NG G, (TG (A0G
5@ 7-9 (R fRSCT AND (975G todt T |

2 PG 1 49 4 2 (ATH 5 A0 FPA 472 (B
7-4 IS @6 TP

3 AND (510564 3195 (6fIe1 Rty A wsfe 612 T |
4 AT QAT FIG NIAH F4T
near: ofef® comea Ffwfaer Ao

AfGTE (AT [VIZT T

Fig 7
@ 5V
Vee @ 5V

8
10
Ny
9

7 Ri| [3300

1’74

I
e
o
il
I

NOR gates used as AND gate

EMN27142H7
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EX-NOR (518 Bg¥ (Bf3=t (Bf3=t6
k. HE WSB0 Y=A.B Q. R WGEYG LED
B(A) 4(B) B(A) 4(B)
1 0 0 0 1
2 0 1 0 2
3 1 0 0 3
4 1 1 1 4
REAS{AFH (TFIAF (NSQF - STLTNES 2022) - AFIIREG 1.12.110 217



AT [ 8 TGS (E&H) AFAARG 1.12.111
A JZAH (NHINS (Electronics Mechanic) - (@fFF (BH, FFTNE
TIfFB, {5 51

fafer fRfSera wRfS (TTL 433 cmos) AT Fare fGfeea w5
(Digital IC tester) IR PN (Use digital IC tester to test various
digital ICs (TTL and CMOS))

BTAT: G2 PR 0T SN ST =2
. SR 932 AWSFIATIA(Manufacturer’s (GBITS AW (FATCIN (ATF WA NSroTha NI JA<Te 57
. e FGfGTeE TRt fH6 Far W (T 59 TS I8N
. omg FSfGTBrEa B2 f3T (TTL 932 CMOS) dF AITH TG AN AT FHBV
. fOfGBTE TS (B3B1a AT FTA Vg TN AIF FEA|

ha [ %3 I@ﬁlﬂ. OT(Requirements)

BeT/STATN/ T (Tools Equipements Instruments) GAFIV/ SN (Materials/Components)

. GGG w2 (o1 72 -1 No. . SR yatw= fofooe w2 (Gioga

. A 572 fOfGoret =z 43¢ AN Box AFIF) - 10 Nos.
*[IFSF (Digital IC tester) -1 No. . (GRS -1 No.

« (ARSI DMM - 1 No. o QP N O] - as reqd.

HEAT: AP eSS HifaTaens s W25 (i3 49 @

92 ST G TNV 20 A ATF (FIITT S TTL 432 CMOS ICs AL | AFrsniong a3 ey
g6 TR QIS FATS 973 TPNANG ATTGTANT FATS NTeeT A

foTGBa TR A FF TTIE FA ATFT 6 FAT 933 SUEH N1 FAT T FHBANIC AHS
JIIRNAD G (I [IBITS g[S (Procedure) (ASHT (N2 F1A fIfor AfSINN 137w fAfer IC
HAArHraa fAFeq WATA®: &S (Procedure) 933 CHASIRTR*IN ATHTO AA|

'S (PROCEDURE)

1 WE @ES 92 6@ 1 @ (MU M7 6 AR R (AT oY TTL d98 CMOS Bl

fOfGORT IC HAHPT WANIGA NTFV(Control), AP FANE 106 foF 1c-97 T fBfGor= Ic
526 3¢ IC R0 SIS B | AP I LA IC- I I (Condition) KHI
2 ST &6 (IS E@ATS IC-49 JFB @R A PEN AR (FPC P41
A3} 9 (e VD (TP FEA | TEAT: IC AATFH A9 AT fGfGeE IC
3 WINE (SO 7 1C-(S NS BRI AT TR FEgT o AR T
TSN AT IC NPT G VIS SEFISE 72 AP IR S S (Procedure)
FEGRA  1-9 M ST T O3 (6 LI T3AI
I 710G fF Ics-97 TV ARHIHFT BRI (6F B

4 ST NI STEY BT IC-IF G T S FFEFS O |
(OB ]S FILHN SNG I 33 (TG I |

5 SN PPN A WEATO fHNT ST AN TN
A3 ({6 T
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12 (ofqe

=R

“NIC

o] o | gfesfann | srw | o

IC ag | s | sfgeE IR
AT (Logic
family)

e fSfSifsT

(SIEoG
(Maximum
Vcc voltage

IR AAFo

&qHFT(condition
of IC tester)

O 00 N o v M W N =

N — —a a4 a  a A A A aa a
S OV 00 N o Ul AW NN = O

BAF [N (IS (NSQF - TLTNES 2022) - AFAARGT 1.12.111
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RAD{INE S TGS (E&H)

QFIAATRGT 1.12.112

A J{AH (TFINS (Electronics Mechanic) - (@fF (S1BH, FFTNE

SfFG, 5por o

ICs I BLA ZTF WG ANF6 (Ofd FHN 933 FoF (BfJ TH12 FHN
(Construct Half Adder circuit using ICs and verify the truth table)

BTHAT: G2 AN (I DA SN @

« X SITOId HH6 Cofd TP 493 HOT (BfIe1(Truth table) 613 FH |

ha [ Rk OI(Requirements)
BeI/STA&TN/TF (Tools/Equipementsinstruments) (I3 12 1C-7400 -1 No
. (OTROIER SR 25W/230V -1 No - IO ARG
. Ao (AR -1 No (BT Ao - 1No each
. AFREENt e 6 -1 Set LED 5mm &IeT, SIS - 2 Nos
. faufEes fofs snese san2 ATOAYB(Resistor)

0-30V/2A -1No 3300Q/Ys W/CR25 - 2 Nos
. ([ 512 fORGGE WFEREE “1No - FPUIPOF B 526 SPDT -3 Nos

. (JOEG -1No
TAF AT/ SN (Materials/Components) . CTR, 19 - as reqd
o (PTHARIC-7486 - 1No . P YA OIS - as reqd
" (PROCEDURE)

1% WITOTE NIfFB AT 933 ST (BfATeA=(Truth table) IIETRFAT

1 YW GAMIN(Components) AR FPA, OIAS
A FPN A9 TP G AP0 (o1 FEw
T 5 1- 99 (FOERITE AT (AR

Fig 1

HALF ADDER CIRCUIT

EMN27144H1

g% FICGE O (FC QTS 14 1 Sz
(I IR I

2 2990 A T B9 326 S1 I FN 48
296 B 23114 S2 26 FA|
3 AR BT (Odl PG AT FA|

4 5VDC SI]HIR Ble] FPN 33 (BRe 1 & (AT
R *[7 (O1°6 (GND) SENI TS 5V ATZI
o RSN G (AR G S1 912 S2 JRewfe
AIETEN FPA |

5 AfSE FEHEENNT GTNT G G136 ey

6

T, (BRA 1 9 TN AATHIRE @F6 T
P IO STorel (ORTed A f[fGs 612 T |

(MBI IIFor RFve Fate AfSH
forma =S adtwr Fate a9 (A]
[IZE T

CITFIAE o7 (BfI=

V| B TrSEE

A B e TN

1 |0 0 0 0

2 |0 1 1 0

3 [1 0 1 0

4 |1 1 0 1

(Bf3e 1

FU| P B
. A B ‘JN‘@(Sum) qR (carry)
1
2
3
4
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meﬂ'\%m (E&H) AHFEATROT 1.12.113
R\ CIIEE (Electronics Mechanic) - I8 ) CSTB, Z?fﬁ'ﬁ"‘ﬁ'lﬁ
MFC, {5 T

ICs TN L Ff6 2T SHTOIT HH6 AT Te SOOI tofd FH~ a3s
o7 (B3« TI6T2 FB (Construct Full adder with two Half adder circuit using
ICs and verify the truth table)

BT IR WA (0T AN TN [
« XH TTOIF FFB I FLAS Tl SHTOIA (OfF 32 AINH I

ha [ I'\‘ﬁﬁlﬂ. OT(Requirements)
Eﬁ/ﬂ?&W/ﬂE(Tools/Equipements/Instruments)
. (CTROIRE SR 25W/230V -1 No. « (PTHRIC-7400 - 1 No.
. Ao (AR -1 No. . T IC-IF (GO A6 - as reqd.
. gjﬁ'ﬁsm%?{ﬁ?s@ -1 Set. +  LED 5mm =16, 1997 - 1No each
. Q7 -:'5]\9 O “18TF S22 0-30V/2A - 1 No. . oferd 4R (Resistor) 330Q/% W/CR25 - 2 Nos.
RER NG GRIGOROE -1 No. . $UIPOF G5 J26 SPDT - 3 Nos.
] . (JOEG - 1 No.
@W‘T[@W(Materlals/Components) . CTFOR, 73 - as reqd.
(A AR IC-7486 - 1 No. o QP JIA WO - as reqd.

A O(PROCEDURE)

7ft 2T TOIF NFB FIZNF FF Tl BTG FNATT 92 56T (BfITAA(Truth table) TEIRHAT

1 N8 GAMN(Components) 3% FFw, (B 2 NG A MR T 26 S1 IR I (=R
HIH FFEN I (FOETGT B 1-9 A 2990 B M S2 a9 20 C R S3 3[26
25T o SUTGIF AFGI0 (o I FE| 3 APHS FET (odl AFGO A T

Fig 4 5VDC JIIAR B T~ 433 (ORd 1 9 (AT
®sv 2SI *[7F (OF°6 (GND) WRFAE G fGe1(0)
G385V WA RO AfGF ((REAT G SIS
26 ATIEEN FA|

5 S FEHEINT G0 G136 T FF,
(G 1-9 I @6 FE|

6 ARHS QI FIGT AT 4.

TEAT: (N FIYIaer Roe Fare
AAfSfE fore fXfS 1w wate «@fes (A7
[IZE T

FULL ADDER CIRCUIT
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TN SITGA O (BfIA( Truth table of Full adder) BfF 1
G2V ET b 1) U CIoN 1 G ET 1) LU ICTO0 ()
oA ] B c e | 3z N oA | B c e | a=w

1 0 0 0 y

S I I 2

4 0 1 1 3

5 1 0 0 4

6 1 0 1 o

7 1 1 0 6

8 1 1 1 7

8
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AT [NH S TGS (E&H) TG 1.12.114
A {AH (VIS (Electronics Mechanic) - (AfFF (BH, FFTNE
MHEL, {55 T

WITGA A fATAI5T 1 NFT CofF T 933 T Y618 FBA (Construct
the adder cum subtract or circuit and verify the result)
STAAT: G2 ST (T DA SN =

« IC 7483, 1C7486 TIITF I A0 4 fI6 IZVT SOTCF(Adder) TNFB (O FHB 973 TATHA 613

TN
« 1C7483, 1C7486 I A AF0 4 fIB IZNTA AI[NF T NI (fF TN 932 TATH 612 TFH|

ﬁTﬂT@ﬁTﬂW(Requirements)

ﬁﬁ/ﬂ?@ﬁW/ﬂE(Tools/Equipements/lnstruments) . (T IC-7486 (14 f3=) -1 No.

. CTTIRR RN 25W/230V -1 No. « 1C-7483 (351 3% (16 ) - 1No.

. offfrent G 56 -1 Set. . (SRS - 1 No.
. fRufze fEfS *18ra sT&R 0-30V/2A - 1 No. « OO, 3 - as reqd.
. (AR 512 fSGEre NFBRGH ~1 No. « SRUTSIFIRL ORSf - as reqd.
. AGF (AR -1 No. . AfSTAIEB(Resistor) 330Q ¥ W/CR25 - 3 Nos.
. AT IC-AF (O Ao - as reqd. ¢ RFAAONLS - as reqd.
@W‘T/{‘?W(Materials/Components) . fﬂ;ﬁ%ﬂm : 411 ::llz._c,_
. PURPrO 651 SJR6 SPDT - 3 Nos. . AfSTAIYPB(Resistor) 330Q/% W/CR25 - 5 Nos.

NS (PROCEDURE)
PO 1: 4 fIB IR ST AFG AT 933 AHT Fa1

1 TG IS SAMN(Components) RAZFEN, 4 AFFHF G (o 1 AFE AT S|
CIQfTF IC-a7 (GOl MG (MY, 4 [{G A2V

= = 5 5VDC SR B FFN A8 5V ARG 1 foar
0TS oA T, fod 1 4 (O*6 (GND) G [RfoN G “Tretad T

CRAAT SR S, (AT S, SJEHSI WG B (GO (BT 1-9
2 BT YT A, R BT 3326 1 IR TR, (AT ZCACR 4 7B AR W0 2510 ShfFeie
S, (F (TOT 2770 A, 23R 5526 F, G312 S, BIETAIR O 326 S, -(F (¥ ST 14 =T

(GGl 295 A, RS SFRE FPA A]2 S, (F OIGI
o 4 6 JIECPINT ARSH 2B FEEEIET 4o
z?ggﬁ T35 PN (O o7 1.9 OTC T SIS A66 I3[0 T FHIHY TN
‘ CISEE (B[ 1.9 @F6 FH|
3 (TOT 290 B, fR3ICT T 325 S5 IR T,
(TOT 249G B, I S6 P26 I, G S,-(F
(GBT 2N4C B, R 26 e, =R S,-(F (GO
297G B, MM 26 TP I BT 1-9 (AT
(TG fNEN 36 R S9 726 FEA|
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Fig 1

5V
® sy
OUTPUT CARRY
. 5
T %S 4
A Rs
) s, 3 Vce COUT 14 LED5S
A, 3300 \AGREEN
SS
81a, . =\
E "3+ 10|, 4 15 Ry
p 0 4
16
ﬁ\&s—‘] [@733 s s, v RED
' 6
2 3[@732 g S, R [3300 | “a
6 j:>_B 9
s -] 11 3 s R,[]330Q T LED3
- Bo RED
| Sg 7 Ri| [330Q IIiEEIBZ \\: £
GND- (s | T Plon  GND LED1T W~ L
S 12 RED AV
ADD] MODE SELECT = )
4 BIT BINARY ADDER CUM SUBTRACTOR CIRCUIT g
Cofet 1
(TS 26 = OV (TG 26 = 5V
FN ET 1) ET 1) LEDs SI33T LEDs SI33T
. A | A A | B, B,| B B, [cary,,| Q| Q1 Q| Q| C,, 1 Q| Q| Q | Q [cary,,
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

7 AR BT FIGIG AN FH|
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TG 2: 4 f3B Izl fFesmsr ar fFe ey a3z 1 kwr
faxfefe qoefs smy 4 [RE aRN[7 [/ RSN #AGF ([T G S1 (AP S8 2o

TR /AN GNT P q® SP6 I PP | AFICIANT B
1 S, SIR6A (G (5T6/G9%e F# I 5VDC SRENN 3 BRI AfSTE Ao Gy SIS A16f6 LED-a=
525 FPAN @GP ‘1) I AL TFY TN 32 (B[R 1 9 TF6 FF|

2 5VDC AR Bl N I3 (G 1-9 (AN 4 ARSI B1H1 FIGH6 A S
f359 5V SREN I 5 (OF6 (GND) ST

REAS{AF (TFIAF (NSQF - STLTNES 2022) - AFIIRGT 1.12.114 225



maw\?ﬂm (E&H)
R\ CIIEE (Electronics Mechanic) - Q@S e

TfFG, 5por o

mnzns
, BT

A% 2 (AT 4 FOTFIOIF tofd T G AT TN (Construct and test a

2 to 4 Decoder)

TTMIT: 2 YA T AN SN 2N

« AND, NOT (570 121 F( A0 2 (ATF 4 FETITOI(2 to 4 Decoder) TOfF FPN g3 FoT (BfI=(Truth

table) T6T2 FHA.
Zﬂ'ﬂTﬁﬂﬁf(Requirements)
Fr/ﬂ?@‘ﬂﬂ/ﬂﬁ (Tools/Equipements/Instruments) GAFTVT/SAMIN (Materials/Components)
. ARG ([ -1 No. . (@GN (PEG CTTOTS - as reqd.
W‘V%EH% - 1 Set. . TFarpfe Bove - 2 Nos.
. fqufye O *n8wrg sans 0-30v/2A - 1 No. 14 TN @2 (357 J26 SPDT - 2 Nos.
. OB STAN 25W/230V -1 No. (FOEG -1 No.
S ERES I GRIGURIOE -1 No. . 1C-7404 -1 No.
. T[T IC-AF (6T MG - as reqd. IC-7408 -1 No.
G2 5 Y, & - 4 Nos.
. AfSTRIYF(Resistor) 330Q/% W/CR25 - 4 Nos.

fasme:

1 fFrsate AfFrsnSitrate «@ifGie =2 (high) (1) 932 GND FfGTE (Fl(low) (0) FZHTTA (518
FTYBIE (MW 5VDC (FFG FATO M2G FATS (T

2 «fGra ‘1’ RT3 LED ON a7 %S a3 sfSiss ‘0’ fR5ta ‘OFF' |

Ao (PROCEDURE)

PG 1: 2 (TP 4 FOTHIOIE AfFB A1 933 o7 (BfItaa TorRFAT

1 AT @W(Components) AR FEN, (TS
HIH TP, (FOENG 5F 1-9 (A FZ1T 2
(AT 4 FOrFIOR MFOLF (O I WRTafEg
(OOT MG Y|

R1 - R4 =330Q

= GND

EMN27147H1

CONSTRUCTION OF 2 TO 4 DECODER  —

226

2 29B(Input) A IR B 526 S1 I FPA
43¢ BB (Input) B IR 52 726 Fel

ARHIHA BT (oA SIF6 AT F|

w

4 5VDC ISR BIe] PPN AR 5V AIZ[(N T *[5

(OI6 (GND) SIBI fJIfoR «fG; SO a1 O
S1 G3g S2 I2wfe AT FP~ (TN (B - 1
& (AT AR

FEEINT AT 4THNT G LED-G9 =T
FATHYT PN 433 (BRAT® TITHISF @6
FHEN - 1.

NS 2 (AT 4 TGIPIOR G (GRETR B (BRI
S (GRTER RS fe 612 FFwl



(BfI= 1 2 (AT 4 FOT@TOa Y (BfI=T
T ) SINSBY® LED SIHT Fu| N0 WS BY® LED SIJ5T
A B | Yo Y1 Y2 Y3 A B Yo Y1 Y2 Y3
1101 0 110] 0 1 0 0 0
21 0 1 2| 0] 1 0 1 0 1
31| 0 3| 1|0 0 0 1 0
40 1| 1 40 1] 1 0 0 0 1

7 ARHE BRI FIG AT FAN.

BAF RN (TFNS (NSQF - LTS 2022) - AFAARGT 1.12.115
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m 8 TFG8TF (E&H)
CIHINS

TfFB, f5por 9

QFMTATRC 1.12.116
CIEICRRIGH

(Electronics Mechanic) - IR CSTB,

A0 4 (ATF 2 gAITOIT COfd TP 492 AIHI FB9 (Construct and test
a 4 to 2 Encoder)

TTIIT: 2 TR ITT AN ST 2N
. 4 (AT 2f6 GO (OfF a3 HAH FHI.

W(Requirements)

Eﬁ/ﬂ? S/ TF (Tools/Equipements/Instruments) GAF AT/ SN (Materials/Components)
CTIROITHE ST 25W/230V -1 No. . FUIPO G5 SI2G SPDT - 4 Nos.
ANt Het F6 -1 Set. (FORS -1 No.

- SR 2183 SR 0-30v/2A -1 No. IC-7432 -1 No.
BRI S G RUIBTRINE) -1 No. e LED 5mm, &leT, Ay - TNo each.

. T[T IC-AF (6T NG - as reqd. o P YA OIS - as reqd.

G (PG TR - as reqd.

ASTAILH (Resistor) 330Q/¥s W/CR25 - 2 Nos.

Ao (PROCEDURE)

IIG 1: 4 CATP 2 ANTITOIA(4 to 2 Encoder) STHB fAHIT 933 99 STOrOI(Truth) (B IEIZFAT

1 SU® GAMIN(Components) AR FPN, OITAS

AP FEN G2 (FC QTG B 1-9 (AT 4
(TP 2 ANCPIOTS SFBCP (ol FEA|

=— GND

CONSTRUCTION OF 4 TO 2 ENCODER

EMN27148H1

228

2 B0 Y, M B9 526 S, IR F8A, 2D Y,

RSN S, 526 e, FNAG Y, AN S, 26 TP
433 B0 ¥, R S, 57726 Fe|

OR (STB TIIZNA HLA 4 (YT 2 ANTITOIA (N16
FEN (T 26 S, IO S STARIN
AT TCACY, FIET WS 6B ST (T aBD
afea S fRSa Fa AT

ARHIHA BT (oA PG AT F |

5VDC SR Bl FEN 38 S, S, ¢J3 S, @Y
ifon G (O Gy 5V ARG A1 *=1
(O*G (GND) G (IN (B[RS - 1 g (LA
AR Y26 AfTEEAN FPA |

HAfSE FEATTNT 4K G LED-GF ==
(T FPN I3 W NI (Gt
@G PN - 11

6 4 to 2 ANCPIOIHA G (BIRTeT SH ([IPNG Pl

(BT et~ FpA |



2 (AT 4 FOT@TOE Y (BfI=T

cofa=t 1

2P°
Y1

A0

LN

A1

YO

TPB
Y1

Y2

Y3

Gk

A0

LT

A1

YO

Y2

Y3

G i

7 ARSI IS A FAN
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CYFINSE (Electronics Mechanic) - (AF (5TBH,
TIfFD, 552 T

AT 4 (AT 1 NFOTHAIHT tofd TN 492 AIHI FBF (Construct and
test a 4 to 1 Multiplexer)

BTAT: G2 A (T AN ST =N
. 1C74LS151 IR LA 4 (ATF 1 WIFBTAHTA(4 to 1 Multiplexer) TIFB (OfF a2 AH T

m 8 MGSTF (E&H) QFMTARG 1.12.117
CIEICRRIGH

ha [ I"\ﬁﬁm. OT(Requirements)
EF[/FI?\%QW/W(TooIs/Equipements/Instruments) e IC74321C (A -1 No.
GG SN 25W/230V -1 No. - FRCA R ST 7= GG
AR 5T 55 1 Set, SRS A PO -1 No.
. fRufE fEfS *1eTa SRR 0-30V/2A - 1 No. . AfSTAIEP(Resistor) 330Q/% W/CR25 - 1 No.
(AR 12 GG NFeRBR -1 No. - @GRS - 1No.
e LED 5mm, «le1 -1 No.
@W‘T[@W(Materials/Components) . TF W OFT - as reqd.
. QG (FIRG GRS - BIFRAT Segra - 3FH SPDT B9 36 - 6 Nos.
IC-74LS151 -1 No. . IC 74LS151-4 (GG MG -1 No.
fRarergr sredor: R oe B (T (FC @6 AR QT (CIFAE IUT W25 FHSfF Irwar
2

%S (PROCEDURE)

HEaT: fOfGer SIS A res fF6 T Sodg N1 T, 92 PN G A7g S ASH
WIHAAT T

FIG 1: IC 74LS151 IIIZNA FTA 4 (ATF 1 WIFGTAHTA(4 to 1 Multiplexer) STIFFB fRf1r g3 w1 a1

1 TAGT GATAN(Components) Bfe 5% FF,

Fig 1
CTesfer T S I3 (TG @I0G B 1.4 (AT Y oa o
BN (SR EGCW(MUH]NGXGI’) ﬂla%[;"? C\‘)a DATA INPUT T
P ) S,

D, 16
IC74LS151 4 GIT 16 AN OIS (@A 1939
FEFI

2 (BfRe1-1 q (MU [Rfo AfGe (*Rel G5 5V
WIFA AT Gl (O WA 5ol 26 IS
TP L Lep

3 AFFS BIET (ol WFG@R(Multiplexer) STFG i
I T s,
4 PG 5VDC STHIAZ B TPV 498 (OO

30T T S1 (AF S4 G]3 PIFTs Ss SELECT
BTN G S5 G448 S6 25 ARFET~ S| 5

= GND
5 AfSf6 G 99 G LED V(56 b= 72 (G
19 ﬂw PP 4TO 1 MULTIPLEXER

s, b,
3 OUTPUT(Y)

Ry | [330Q

T —

74

nl}”—T
i

EMN27149H1
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TR TYN (TGOl 2B TS =T =T,
WFeTYHR Nfo© WIFE Oy SIS646
tefa Fwa I

7 LED (I FFP A9¢ LED IF XSTE G AR

(GO 2795 25 ARTITEN FE|

6 (BOT 249G S1 (ATHF S4 326 5VDC WIZH (AL

WNO6HG AT612 FPA ¢ JTEATTNCEATSIS S5 <8 S6

aft e Fta (T 2B Rdov Far Ty
G33 WO BATE TI|

8 S5 43¢ S6 A7 fRfox FRIN J7 419 6 G2 7

A6~ I A T+ ]e [RAE® (GO fRFT® =7 (O
OINGEEIR4]
ofFe 1
(GBI 2T (AT (ATweT) ST [R5~ S8

&0 D3 D2 D1 DO B A LED SISB9B
. (Y)
1 0 0 0 1 0 0 DO-LED ON
2 0 0 1 0 0 1 D1-LED ON
3 0 1 0 0 1 0 D2-LED ON
4 1 0 0 0 1 1 D3-LED ON
5 1 1 1 1

BAF RN (TFINS (NSQF - LTS 2022) - AFAARGT 1.12.117
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QIFMTATROT 1.12.118

me*«'@eﬂm (E&H)
CIFINE (Electronics Mechanic) - IR CSTB, aﬁm*mm

TFG, fF oA

A3 1 (ATF 4 DE NIFOTAHE (Ofd T 492 HATH T8 (Construct and

test a 1 to 4 Demultiplexer)

TTIIT: I2 AN 1T AN ST 2N

« IC 7415138 JIIRTA F( B 1 (AYTH 4 DE NIFOTAHT AMF6 COfd g3 HATH FB.

ha [ I@ﬁlﬂ. Ol (Requirements)

. AFREFNRT G F6 -1 Set.
. fafEe fOf 8= a2 0-30v/2A - 1 No.

. (AR 3% fSfGeE WFGNER -1 No.
. OTRTIHE SR 25W/230V -1 No.
. fRTERREr e 5= GG

w2 AR S fF6 -1 No.

E?Tﬁl? S/ TF (Tools/Equipements/Instruments)

. (TOI A6 5= 1C-74L5138 -1 No.
16 o =2 (I -1 No.
LED 5mm, &leT, A& - 4 Nos.

. AfSTAIYF (Resistor) 330Q/%W/CR25 - 4 Nos.

. P YA OIKT - as reqd.

. (JOEG -1 No.

- QG (FRG G0 - as reqd.

%W‘T/@W(MateriaIs/Components)

wRar: I fofeer wnfst af¥rsana fF6(Digital IC Trainer kit) TIMTT SHeH T T Ol a2
PN O WS TACHF NS Sg1aT b |

A (PROCEDURE)

PG 1: 1C74LS138 IR FLA 1 (AT 4 FS WIFBTAHA(1 to 4 Multiplexer) FTTHG AT a3 HFT FaT

1 SIS THNR “(Components) AR PPN orasfer
A TP A2 (FOENG 5F 1-9 (AT Z

& WO (O FE|

IC74LS138 A GiT 16 AN (@A I T8

Fig 1

Vee 5V
5V
DATA OUTPUTS

Yo Ry

16 15 1}

v,

DATA INPUT

|||—D
®
=z
5
Im_l II»_I—l
N D
IC74LS138
<<
5 s
e
74
L
. e EE
¥y
ld
Il
I'7'4

I

R, TO R, =330Q

SELECT

= GND

1TO 4 DEMULTIPLEXER

EMN27150H1

232

2

N W

SIFFCE (AT 2SR 299G B9 260 AT
FE|

ARHIHA BT (oA PG AT F |

SIfFTE 5VDC STIIATE 516 6, (GO 25 GO
QT S, + 5VDC d Y| (B - 1 4 (RATTAT (BT
WWTCW(Sequence) IBICER L EISERCTR
S2 G]% S3 26T (TGS ARFISN T+ |

ASB 5 a7 T G13fS FLHT TP~ A3
(GRE -1 G ORT ([FTFG TP

HTAT: TYN (GOT TXAB ATSHT I T, ©YN
& NFBTHT (FRS (TOr SroeyB =
(12 WIFF GINT SO 6AB COfd FLA AT

(o))

~

(o]

(GO 297G SJ=2F S, WOTS(Ground) (ATY ATEEYH
B8 FB, ATEACNCETONR S, G3 S, G WIAe
F|

LED (5T FBH, S, A% S, 2R o=y
fOR0 FRTITA HNITON T, LEDRFAT T&y
(FHID GeACg =

+5VDC-A52G S, (Y K19 6 3% 7 ANAIQO e
32 (BRE -1-4 BT TN Wd LED S

KB ~OI(Independently) Gel(R ©f fA*t© Hew




cofa=t 1

Y| o TOB B HINTNT (3~ NF<.) LED ON =1
T KXY LED OFF = 0
A | B YO Y1 Y2 Y3 Yo [ Y1 | Y2 Y3
pin15 | pin14| pin13| pin12| LED | LED | LED | LED
1
2
3
4
5

9 ARHE R FIG NI FAN

BAF RN (NFINS (NSQF - LTS 2022) - AFIARGT 1.12.118
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8 TMGSTITF (E&H) AFEAARGT 1.12.119
g:ggg (NS (Electronics Mechanic) - (AfAE (BN, FIFTE*NE

TfFB, f5por T

fafeR fiFa-For w2f-o Jfie I97 31a1 fofF® 87 (1dentify different
Flip-Flop ICs by the number printed on them)

BTIIT: 2 AN T AN ST =N
. ICs-4 e I94 71a1 fIfen {55 o fofFe a1

ha [ I@ﬁlﬂ. Ol (Requirements)

Be1/STA &N/ T (Tools/Equipements/Instruments) TAFTT/TSATMIN (Materials/Components)

. AFREFNRT G 6 - 1 6 . 741573

I2GH:. 92 WAL G IIZS IC-IF (GBI NG 741574
74 LS 76 - 191 A6
74 LS 107
74 LS 109

TR ARSI ISR 4qTTa G (916 SRS (13 Fare 24|

A7 (PROCEDURE)

1 ARARPT IR (TP CIRETS 367 F 3 -

o FEA

> G (AP IO ST YT BN 72 SE-(® 1 AFFFTE {359 91 IC M= FATe T/
e @6 ¥5946 BfFe FF~ 472 GRE -1-4 RS RUSAER ISR T
Tred 1 ROAR A SII TN ZTH

3 IC-4F (T MBIE 2w, fH WMGE Ay Sip 2 (FOTATE IS S=fH Grr|

g3 (BfReT 1-4 o Tof%re wem| fRarrer sroder: wrsE ity Ic-97 =
— o FITIN 1|
4 ANARQN® TP AP (RIS AGd (16 il
T 419 2 43¢ 3
17 Brafer
FAA.  1C LU AT (VA TN | OIS o< SIeB BTy
1 741873
2 74LS74
3 741876
4 7418107
5 7415109

5 AFEHES BT IS AT F4I.
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AT G 8 TGSTF (E&H)
2EASZINGY (TS
TfFB, f5por o

AFAAZG7 1.12.120

(Electronics Mechanic) - Q@ (516, Zﬁ%ﬁ“ﬂﬁ

7475 IIIA 1 514 IO 116 ¢of7 T 933 AHT TP (Construct and

test four bit latch using 7475)

TTIT: 02 YA (T AN SN =N

« IC 7475 I 1 514 {6 TG (4-bit latch) TOfF FB 73 HATHI T

ha [ I@ﬁlﬂ. OT(Requirements)
EEW&W/W(TOOISIEquipements/Instruments) GAFTVT/SAMIN (Materials/Components)
. AFREHNt et fF6 -1 SET. - (FOES -1 No.
. ufEe O “neT= S22 0-30v/2A - 1 No. « (I AR IC-7475 (D-Latch) -1 No.
[ R ES G RIGSRISE! -1 No. . G2 5 NN, &1 - 4 Nos.
IC7475 47 (6T MG -1 No. . AfSTAIYF(Resistor) 330Q/% W/CR25 - 4 Nos.
. $UIPOF G5l J26 SPDT - 5 Nos.
o QP YA O] - as reqd.
ﬂ‘ﬁl\o (PROCEDURE)
PG 1: 1IC7475 TIZE F(F 61K fIB A6 (4-bit latch) FIFB AT 973 61 Fa1
1 SNW AN (Components) SR P, (TBATH e 5 5
IC-AF (GBI Mo (MY, 4 fIT «31H SFG toat FE a3 i 167w

TG BF 1.9 (AT IR

Fig 1
5V Vee 5V
R, TOR, =330Q
s4
5 Q R
A 2 16 |
R
8 5 5L % N2 LED 1
Y
3 7 10 Q: R N
o s2 e 4 9 % R LED 2
—© 7 LED3 \\‘4
D 5 \‘ =
°v\i1_,— 7 LED 4 8
— 4 ¥ =
= GND 13 12 -
s5 J?— GND
I
ENABLE/CLOCK B
— N
= z
s
w

(A IIRNC =LA

(G0 246 A 21 51 5126 S1 IR FPA, S2
(F (GOl 3490 B R SPRE FF, S3 (F (GOI
299G C fRSIF SPRE FPA, S4 (F (GO 2496 D
25T P26 TN 32 SHN/IfG(Enable/Clock)
BB RS S5 SFRE FFA|

AR G Codl SHFE A FAN|

5VDC ]I Bl F A2 (BT - 1-4 (AT
2103 5V SR 1 a1 (OF6 (GND) SIZN
Rfon afGF (17 G S1 (TF S5 2o
AIEIEAN S|

FEATATNR AFST AN T T2 O SF rw
TP, (6} 1 G (TF6 FF|
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SfEa/afS =1 SfE&/afS =0
3 ETW 1 TMGBAB LEDs BMSBAB LEDs
=" B | c| p | @] | | @ | o | o | a | q
1 0 0| o
2 0 0o | 1
3 0 1| o
4 0 11
5 1 0| o
6 1 0o | 1
7 1 1| o
8 1 1
9 0 0| o
10 0 0o | 1
1 0 1] o
12 0 1
13 1 0o | o
1 1 0o | 1
15 1 11 o
16 1 1
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mew\?ﬂm (E&H) m1 12.121
R\ CI B (Electronics Mechanic) - Q@1 (5o Z?Fﬂ'ﬁ"‘ﬂ'lﬁ
MFS, 5o 5o

T3 Mg 933 T AT QIOI2 IC 7400 TIZF HA R-S T5FH-F (©fF 933
PP (Construct and test R-S Flip-flop using IC 7400 with clock and

without clock pulse)

BTHT: 2 SN (Y A ST I

. TG AATTST QT IC 7400 IR FLA R-S T5Fo1-F (©fF 933 AWH T~
. %A 21eTST AT RD fiFor-3or (of7 932 A3 1

ha [ ) I@ﬁlﬂ. OI(Requirements)

Eﬁ/ﬂ? S{IN/JF (Tools/Equipements/Instruments) CANFAV/GATAIN (Materials/ Components)

. AFEFNRT G F6 -1 No. . (JOERG -1 No.

. DC *&TE STIATZ 0-30VDC/2A -1 No. . TIGI MG % IC-7400 NAND (516 -1 No.

N SR IO G RO RISE -1 No. . %Y 5 I35 - 2 Nos.
. TP A OIS - ATAGH RANR
e LED 5mm, €I, AJG - INoeach
o ATOCQIYB(Resistor) 3300/ W/CR25 - 2 Nos.

Nzf® (PROCEDURE)

FIG 1: IC 7400 IR FAMN FB ATTH QG2 R-S F5FoN-FoF fRf1r aa3 a1 Far

1 TGN IS GAMN(Components) TARFFN, 2 ARHS 710 RS Z557 T SFG 21361 a1
CIOf A FH % Rs f55°1 1 MR 3 PG 5DVC SRR 5 FF, 67 1-9 (AT

(FCRTE (O FFN (TN 57 1.4 (LA AR S{G TG B4 R0 O S1 3% 52 35

Fig IR I
Voo 4 Rfox afGF (1 AT IR 2o AR
FHEN 72 THT WIOHAG V(T FACS 25
% stsoo TT<ToT AEal
5 AfGe (TroEd AfSH 4T T LED-AG7 W=
@6 I

EMN23153H1

R-S FLIP-FLOP CIRCUIT USING NANDGATE
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cofas 1
NAND (515 J5IRIF B RS FFoN-FY

ET g U ICIoN 1)

s R Q Q- LED &S Q Q- LED f&fS WTCAf®s
(ON/OFF) (ON/OFF) TS

0 1 ATB

1 1 *rafIgo~ T2

1 0 afe

1 1 o gfIge A2

0 0 RIEILT]

6 AFTFS FRT IS A FAN

PG 2: IC 7400 ITIZN FLA T AT (clock pulse) TZ RS T35 T fRIT 33 A1 Fa7

1 RS 359 9 GO FFG RS FAFANIPE 2 26 ST 432 52 FAGPIN R J72 S IO PIAS
ARTEN FE~ (T 67 2 G (AT ZCACH | FPEI

3 MIfPCG 5VDC SRR Bl I, S1,52 2o
AIETTN TP~ UG 2NBLF ANOCS (AT 2O
Rfon G B9 AT FPA |

4 SR IR Lo G LED-I9 I (a5
PEN 72 (B 2 G (TG |

Fig 2

EMN23153H2

5 TG NGO +5VDC-(O STF PPN A2 LI9Y

CLOCKED R-S FLIP-FLOP =

3 ]2 4 YA S FFN I3 I8! GG AHNT

G AL EFY ([TFG FHA|
(Bf3e 2
- ET ) U1
2P s R Q Q-LED Q Q-LED

=fs =fs
(ON/OFF) (ON/OFF)

0 0 1

0 1 0

0 1 1

0 0 0

1 0 1

1 0 0

1 1 0

1 0 0

1 1 1

6 ARHS BRI FIG N FT.
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RADZINE S TGS (E&H) AFEAARGY 1.12.122
RAF{AH (NHINS (Electronics Mechanic) - (AfFF (8H, FFTNE
MFG, f5por 5o

M2 I3 A2(G JATA FF 35 T W2 (RS, D, T.JK, MSIK) 47
NOTOI(Truth) (BfIe TIGTR T (Verify the truth tables of Flip-Flop ICs (RS,
D, T, JK, MSJK) by connecting switches and LEDs)

BTT: G2 TFAAHI (T AN STFN =

« Y26 432 AF2G LTI FIT WAAS {359 FTUNT AOTOI(Truth) (BT TofF 932 612 T

. 26 933 G2G FTISY TR FG 551 rovra 5oy (BfIAMB(Truth table) TSfF TN 432 THIR FHN

. 2T 932 IT2G Fe T F0A o 55 Frog Torei(Truth) (BfFe (fF 932 TH1R Fa1

« Y26 432 992G AILF FA (G FUNT AOTOI(Truth) (BT TofF 932 612 FH

« 26 32 ARG LT FA (Gt {3591 FUNA(JK FlipFlop) STOTOI(Truth) (OIS TofF 433 MG12 FHA1

ha [ I'\‘ﬁﬁlﬂ. OT(Requirements)

Eﬁ/ﬂ?@W/ﬂE(Tools/Equipements/Instruments) + |IC74LS76 (JK-FF) - 1 No.

. Wﬂﬁmﬁﬁﬁ?‘@ 1 Set . ANSTALF(Resistor) 330Q/Ya

. fOf51 SIe= S22 - 0-30v/2A - 2 Nos. W/CR2> - TNoseach
(17 T2 DMM 1 No. * LED (e, S19%) - TNoeach

. ‘1—3"7“1?“[5{35 - 4 Nos.

TAFTVT/ G AN (Materials/Components) . STRIA Ol - as reqd.
(FOEG -1 No. . JACIF (9v) - as reqd.

- 1C 74 HCOO (Quad Nand Gate) - 2 Nos. SRIOT:
IC 74L510 (3 379G NAND) -1 No. » CIFOIEA fOGER SI=-(GOT W
ICMC74HC 73 (GIT/(S f321-5) - 1 No. 10

'@ O(PROCEDURE)

FIG 1: WAL 55 FA(R-S flip flop) TFE AT 933 5T©T (BfIF(Truth table) MEIEZHHTI

1 SANPIVSET S28R T8, TR AIH I A% Fig 1a
RS 351 5 STTFGOE G0 (FOEITE (O I .
(TN 757 1a G (AT AR

2 AEFS B SHG (6 S

3 3oy (Bf]E(Truth table) 1 g (A8 S 43¢ R-9 o
30 AT FPN 3¢ ST ACEAL BT 33
LED 99 O] (PG T |

4 J2OMF S 433 R-4 RSN 263 Gw AT
JMOGG LED Q {98 Q-IF NIHFTN (YT (TS ATA|

(BfIe 1
F3G SR fFFo-F0a Sroy (BfIe
CLK 294G TSBHE | 5™ wroa Fig 1b
_ IET [1a] [1a] [12] [14] [10] [e] [&]
A | s | R | al| a
Y X X 0 1 | 0TS NTE D) IC7400
T 0 0 0 1 No state
IS 0 1 0 1 | Roo 1] 2] [s] [a] [s] [e] [7] z
O 1 0 1 0 |T% PINOUT DIAGRAM OF IC7400 §
IC155) 1 1 X x | STNIBETS :
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5 FFTES QIR FIGID AT P |

TG 2: TG T390 A (D-flip flop) FTFE AT 932 ST©T (BfITAA(Truth table) TETZFHAT

1 g0 (F© @G 5@ 2 Sl FF IF06 D T T2 Bf3a 2
SIS (o T D f3F™-Frora 53 (BfFe - 3 a1
2 ARERS BT STIG (6F B s w— o0
3 ey (BReTo(Truth table) (MW & o $H(D- ' —
flip flop)-a ST ZHE 2T I A8 A D Q Q
WNEGG VY {2 FF-A9 Q {92 Q-(9 LED-4H fBf® g 0 1
[ETE FFA X
IC153) 0 0 1
Fig 2
0
D FLIP-FLOP é
T 3: . o1 T2A(T- flip flop) FC 1T 92 ST (BITAR (Truth table) IEIZFAT
1 958 FOETS I8 T. FFor FA(T-flipflop) ToR 2 AP QIR S (6 FPA
B (TN 5.9 3a-(S (AT AR 3 (BfF0e STy (BRETO(Truth table) (RST FF B9
ros Fqe [IfON B0 AT FP~ a3z AFHB
WNSGAG BT ¢ LED 7 Bf© 612 S+
T . 1 4 G2eIE T-4 RIS 26T G| {55 T ST=ifFe
IC,p a WISEBW LEDs Q U3 Q-9 NN (W4T 1|
Il
) o] o0 cefa=2
. 3
TOGGLE <L ) «RED qf% RN | WOBIB 0w
INPUT 300 NLED — =T
GREEN V7 :@Eﬁlﬁﬁ T Q Q
LED = =
T FLIP-FLOP ﬁg X 0 1 ICA(
Fig 3b Ot 0 0 1 | Sy =2
[14] [18] [12] [11] [1o [o] [s] % 1 1 0 o5
VCC
= S
oo 5 RS BRI FIG (6F FA|
L] [2] [s] [4] [s] Lel [7] z
PIN DIAGRAM OF IC74LS10 %
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FIG 4: (OIS TFA-FAUK flipflop) TFB N1 a2 ST©T (BfITAA(Truth table) IHTZHAT
1 I3f8 (FC @S 5@ 4 Bad FAGFB I FNFor 2 AFTHS 7RI SIG (6F |

P (O P 3 3oy (BfRE 4 g (M8 [fON 299G J 492 K 209
. FEN 3% AT SIOHB BT I1¢ LED-IF TIF
ig d4a
612 FPA |
g zl 4 Q2o K FH-Fror [fes pelm o
. Preset AT ANSEALWI LEDs Q 32 Q-7 NIKITN (Rl
J 15
& Q (IO AT
©oon (Bfas 4
CLK—
O e JK F35or ST By BT
Bl af oo S ToB T
0 Clear 3300 LED 3?7[3
L 3 ISR AfFFR S | K | Q Q
- GREEN YA\ H/L
LED = =
JK FLIP FLOP X 0 0 X | X 1 1
Fig 4b X 0 1 X | x 1 0
X 1 0 X | X 0 1
L 1 1 0| o 0 Q
L 1 1 1 0 1 0
L 1 1 0| 1 0 1
L 1 1 1 1 | BoeE| Boaid
1CK 1PR 1CLR 1J VCC 2CK 2PR 2CLR % L 1 1 X X Q 6
PINOUT DIAGRAM OF IC7476 s 5 W m w@ WW|

TG 5. AFB AFBIA-(H (GLE FA-FH(Masret- slave JK flipflop) SIfFB AT a3z 51 (BfItaa

TIGTRFAT
1 I3f5 (FOEITS 5@ 5 Srad I IF6 MSIK fFFoY- s
T NFG (Ol FF~ NI (OF AFIH(MS JK FF).
2 AFPFF QT SRPG (6F FA 4f® % F4T (IS M (T fo 7 5-9 oo
3 ST7 (BfRe(Truth teble) 5 (AT RFST NG J (T-(F IHIF-I7 SIOBYE (HS IHIT-

32 K, MSJK 4 ST e 3¢ SefRE Wres(B 47 2oqeR fire ofamifere zw1 crew
W3 G333 LED 7 &S 618 S| TIEBYB - J-k FF NPBIA FATS AT AT [5G
A ' ' qAF(Leedback) 2B RHMT II37e =

4 92O MSK fEo1-3p0o RiGN 2N70@FR T F I ATTA(clock pulse) GFOIAT W 932 (o
138 WMOG GBI LEDs Q ¢ Q-4 NILITH (Rl AFAT-4 AU FAT IV JoA1: B @fer
(0 M (H® IT4% BT RS TV QLT oF
e [[AfGS-(tes-0] 97 (Bferz AN
AN | WO AT NPOIF (7@ Jk FFFA-FNZAa

rigasr ey g 9t Fwa
HTHITOTANTAZ (GO ATAFCH | TYA NSO
2fSams q9fY Sstated AN EXYB J=T
FEAF, OV (O IFIF WGoYoBFF
GG (Latched) SIETH IAT T (NN (N
HAfFTSN (%) Oy (BfIATO(Truth table),
M1 93¢ M2 T Master FF 49 ®IIG69B 433
Q&Q = (F© FF 99 STO6A6
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Fig 5a

5y MASTER SLAVE
FLIP-FLOP FLIP-FLOP
SET)
1 ( X |_ < W,
J al J Q
CLK CLK 3300
|_K ab— [rK Ql Q
L o f 3300
) clk ¥ ek
GREEN Y\«

Fig 5b
1CK 1PR 1CLR 1J VCC 2CK 2PR 2CLR §
PINOUT DIAGRAM OF IC7476 2
ofIst 5

ATBIF (FS (7 (F 359 o 97 5oy (ofIa

g | 299% TOLB
IEAN WIET LTS AT ATGT A

CLK J | K Q Q M1 M2 Q Q
0 0 1 0 1 GV
{ 0 1 GHIY) 0 1 <
1 0| o0 1 0 1 0 AHG RS
d 1 0 G 1 0
0 0 1 0 1 GHEY)
\ o | 1 0 1 G 0 1 ST
T 1 0 0 1 GV
d 1 0 G 0 1
0 0 1 1 0 GHEY)
d 1 0 0 1 GV 1 0 T8
0 1 0 1 0 GV
{ 1 0 GV 1 0
0 0 1 1 0 GHIY]
‘ (O I ! o ! 0 o T
T 1 0 0 1 G
{ 1 0 GHIGY) 0 1

5 AFRFES BT FIGID AIH FA |
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maw\sww&m m1 13.123
(IFTNS (Electronics Mechanic) - %ﬁ@ﬁ? ﬁﬂ:(?ﬁ??

TRSWE NI Fd YT GG 932 AT {ING FAI6 A VO

FPN(Prepare simple digital and electronic circuits using the software)

TTIT: 02 PN (T AN SN =N

« TIYCeT1= STSE 80T Q14T 1C7404, 7408 432 7432 JIIZNF FLF EX-OR (516 (OfF T8
. TR STE 8T RT4T JAF SATIN(Components) ITIZNA FF 4F10 263 *176 {Foma WfFe

tofa T

ha [ I@ﬁlﬂ. OT(Requirements)

Eﬁ/ﬂ? SN/ & (Tools/Equipments/Instruments)

« TINA/Multisim I SFHA SHIWIIT N
B0 Bl -1No
. oo -1 No

FHCO A

HEAT: 9% WPNEN0 WeB-2007 SN STFSWF IIIZE F1A (Ofd T4 TR AT
ANA/FI GBI TN TGS TAF (AHILAN X LT/ N SYANT APEFNATHT SATHIY/ MG

Ao (PROCEDURE)

TG 1: YN STE 8 TR (Simulation software) IIIZIA FHTA EX-OR (76 fNsfrer

1 I STgeWE I9TE A VAR G
PG TIATT RN FE| (SHRITTFAN J2
SPANATHNT G5 XOR (9166 N6~ 41 =(A(R)
(I 5 1 ¢ (LT AR

& Design3 - Multisim - [Desigl
Edit Vi Place MCU Simulate Trzns Tock Repots Options Window Help

D e IQQQQ APHREEDE S @ [ nueus
cer LR B InEEsY R F[%WT
T I

Fig 1

- U3A.

. 74LS08D

Tlaz00

Coue ‘use | 74Ls320

oo [Tpaoo
&

T 74L504D 74L508D

=

i

2 FIGOIA B TP, BRG] S0l (Nyd WL
STE™ STESWRG( LN I NN (RO
IYCAG SRFA [F P 472 5 2-9 (AT

2 fFHA M|

3 (X (Ao 3 PN G]2 fod 3-9 AT

et Nw B
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Fig 3

@ File Edit View | Place MCU Simuiate Transfer Tools Reports Options Wir

WY=L A=) Component.. Ctil+W o
+ w3 4 1+ 4 Junction Ctri+)
Design Toolber Wire Ctrle Shift+ W
Dgu I Bus Ctrl=U
i
Designl Connectors D
| L Designt
(-2 Xot design New Hierarchical Block...
L Xor desigr "= Hierrchical Block from Fie.. Ctl-H
Replace by Herarchical Block.,,  Ctr+Shift+H
New Subcircuit.., Ctrl+B
Replace by Subcircut... Ctil+Shift+ B
New PLD Subcircuit..
New PLDHigarchicalBlock.. |
Multi-Page..
BusVectorConnect.. ~ f
|3 Commen: b
A Ted CieAlted |70 0
Graphics 4
Title Block...

4 JUEMNG B fF5F T, TTL A6 I 3¢
74LS 4 (T FPN A% ATIMGNT IC (74LS04D)
Ao~ I~ G1: 5T 4-9 e 5 @y

PP

Fig 4

Design3 - Muttisim - [Desig

[ Ble Edit Wiew Bace MCU Smulohe Trnsfer ools Beporis Dpbons Window Help

NEFNER Ry

Baaad

PEEBRELE-88

W = —InUse List—

s R ETAnDE=EY 2% F %S

P ulm

Design Taolbax

<=l 11T

Fig 5
] Design3 - Multisim - [Designd 4
He Eit Yion Phee MCU Simubde Tare Tods Bepors Qptions Window Help

NE@W=0L trYe  @RRad PEEEYELSE-8U Vet
vt P e =AY 6K F RS HE
Deplobs [ : : 3

negada||]

Fig 6
L esdge - Multisim - Design3t

5 Eeports Options Mindow Help
FE==y P Pl S T e - e v» 2
K3 =T == P ujme

5 A JdJ3 OK (© 53 T, IM GG (576 ATITG
T A {4 B, 3ONM® FF T~ | (TN o g

6 9 MU AR 57 7-9 MeT f5af® Srgy

7 ATIGAY AfSTAIEH(Resistor) NIAEN e~ 33
5 =y e |

s
i{"“ ecel maruscnren D
B Hus
8 2ans
Featpint narufacre type:
TSIT
TS
TLID
SN <
s Hypeti
51N hd
Componentz 281 Searching:
Flg 7 L] Design3 - Multisim - [Design3 )

Ele Ede Yiew Biace MCU Smulme Trwsfer Incls Bepors Options Window Help

L FEREL L

Baand

o]

=i=]

BEHCE-EICE S
b onjm s TEl=n

I Use Lisk -
>

~'e?

rrn AL A nwEEeE Y SE (B T

Design Toolbox
O W
1 2 Dasignl
B Design!
71 B Kor design
T B Ao design
& 3 Design2

=]

[
Paastes Datobse
Greups

A Basc

[ [iep—
| [—

36 v unesn_Tanscren
&z om0
T mar
[ corwiecress
N |18 socers
&8 SCH_CaP s
B resismon
F ceeacron,
= TR
| 3 e mecrmour

Compengs 3

Sekect al Fanvies
BASIC_VRTUAL

Searching: 350

Symbol {ARET)

E3Y (i

ose. E

AL | search... o

| motat ropert | W

e mocel |

[ 5mve uricue comporent m plscsnen: | nee .

Comporent bype: E

[ e ol 3

Toereme{t 9

[ « M

Madel manufacturer 401 3

Footoent nantactuerpe: H

IPC-735 L FChip-RO20L - i
[IPC-735L [Chip o402
[PC-7551 iChoRO6I3

[PC-7351L [ hip RIS ~| i

Hyperirk: ¢
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8 ATAGNIT LED o~ T~ 433 5 =y e

FPAI

9 5 8 9 (MAMAT R SNHFCH AT AR e
ANOG (T P~ |

Fig 8
L

DL R B2 aa s
resd LB IrD@ =My BRE F =T

m Eile [de Yew Plice MCU Simulste Trgncfer ook Beporis QOptions Window Help
P rEEESE S B G - el — e ?

Design3 - Multsim - [Design3 #]

:5_| P ou[m e TE[EE -

Design Toslbos NE

sier design

Hyperinks

10 5@ 1 SR PG STHe tofF I
PENTNCET AF6 (NG I AL (TN JH0
OB (MY TR, IO STRTIT Srasmy N

11 NS SIATR(® VR [FF FP~ 32 A 432 B
BT (TR AFION P 72 (OGS 0 4
CST6 P |

T (T2 (NI GBI S 2(F, 94 SR 1Y
IO Ao (FF F1 .

12 LED-4 Uk f$F I 32 6@ 9-9 (ML iR
C (AR ARIEN TP 72 A6 T TP |

13 ARHE BT TG AT F |

Fig 9

ce MCU Simulste Transio Iocls Bepots Ophions Window Help

Py - N Baaaqd APEEBEE-E- 00! % € b -[—inUselist- v“.?‘
HHpEEemyY &% § l?=1'| e b UjmeElEEE G

B |

| : - |

PG 2: I ST S WA (Simulation software) ITIZTA BT 210G *6 TN (Positive shunt clipper)
fFB e
1 5 10- (R STRHFGR GLard S ASAGF MT 70
"R (Positive shunt clipper) STPG NI FE=| R
2 JTCOH b F, (GRGC STeita SEHi WL v
TR 5P de |
3 OINFEIgd(Semi-conductor)-4 P FF~ 973

ORANT CING FF P, oa 11-9 (A
TGO AIIFIA AR (BTN SN

4 JRIF[FA JAFE - TIICOT OAF OR3P
FPN I8 TYPE-(O [P |
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Fig 11
) Noname - Schematic Editor

File Edit Insert View Analysis T&M Tools TIUtlities Help

Eﬂ‘rl@|ﬂ|[ﬁ?| %l@l |T+; 100%

o[ ] w0 2 |8 | | [ |

Basic | 5wilchesl Metersl Solrsgs Sy;clnducl-:lrs ISplce Macmsl

2. Click on diode

1. Click on semiconductor
D1 AM1133

"

3. Double click on diode

5 o 12-9 (MU T© THIS TG NA6F FPN 6 [A6© S~ (T AT TITIAMG BI2sy 4519 TG

g3¢ OK BT T | otz Tty emf*fe IR

Fig 12
;flunnam Sc hrnali: Edllnr

l= TILKiki

r#lﬁ gl ﬁ@]@ I_ﬁlfflﬂpfl xi-n ol [ affwe =] g%

o[l e [ ot [ [ [ [ [ [ ] T T HERER

Eaac Swiches | Mebers | Souces Semmrdu&USIEpnnHmmsi

i Catalog [ditor

Libeovy Tederence Mads]
Tira | ™ Generd
- : Model odel Parameters
Lebel (o1 lStandan:I x| Usege General Puposs -~
Faramefers |[Parametess| . [TEPSaLraon cunent [5] iop =
[Type ELEE ; Tvp= W/Emission coelficiertl] 157
Tempershrs s e s .in.ﬁﬁ.”.'-‘r. . ryeed 1M3303 # BV/Bied:doarn vokage ["-"| [F5]
A 2 N Rz Zavie resistence [Dh 0.
srcafaclol . Al s I8 Breakdarn cument [4] 10
F':M:I 'r"dl}' D,:::[D o im;,_, ol 1M3312 RSeralwsistanzelOhn]  43Em
I_[‘aﬁ vakaga [T e .iN..DaE.?... o] e 1M3913 Cl0Hnctoncap,  [F] 53 f !
; Wlluelic poceetia V] 300m
Wi Gadngeaetl. ] &
}mgﬁ FL/Capactanca coeff. [] B00m
1RIANTR * ]“HTT"-“TS'.H.."'F [F]. . R EI:E“ o
v ¥ | % caca | 2 ben | 37/505
j v O I K Cancal | ? Heb |
%

6. Click OK \

4. Click here. l 6. Click OK
The right side 5. Scroll here to
window will select the required

diode
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7 f5&13 G]% 14 4 (MU T SHN OIS Gre
THT WIB AT BIRE O (IR N5
FPN OIS O (5 I

Fig 13
0 Moname - Schematic Editer
Fil=  Edit  Irserk  View  Analysis T&M Tools  TI Ukikies  Help

k- e T T e 5 4 s W RN |
J=la@]=]a| s &l & | P N T

Eazic | Switches J Hctcrsl Sourms] Semiconductors J Spice anms]

7. Selected type no < I Bt Ari00

will be displayed .
Last Component
Auto Repeat
Wire

8. Right click on the w Auba Wire

diode and, selecton [ Dizleta

Rotate Right Ratate Left
Mirrar
Propertias...,
Edit Svmbl...

Fig 14 -
9 ) Noname - Schematic Editor

File Edit Insert Miew Analysis T&M  Tools  TIUtlties Help
| @|a|s| Bl [ = o]Tlss] o] |+][F @
JL@[ZE[S[ B @ ]w] &+ EHEA

Basic |$MDHE$| Hetersl $wrr.:es| Semicum:lucwsl Spice Macn:us|

oo —
|

* 01 1M4001
8 43I @Y A6~ Fare AT (WS FF FFA
33 (@AY (353 e, @HGE TITAFIA JePrY e w7 Fifow afStaates wwfe

PANNIA L, Ty fotza Ty awf*fe =TI

0 P ST Bo T e o, e 10 Sriore_ A9 @ﬁﬁg W;{:ﬁ Rz
WA B2 FFN G o 15-9 (A 3 @y \f wﬁmlc?é—ﬁzslwﬂ;mim TGS RIPC|

& T
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Fig 15

mm--ﬁgmmmw

gmmm %1@1 mlm x| o]+ ][ a1 g

Ml dd e fa sl daian faiafniafaiaiafalabaiafabaiabeinbaieinisfabais o

=
J+ @[z \%HP = 3% ] 3t plole]
BESIC 15wﬂche&] Meters] SDurces i:u:unduu:h:us Spice Mau:n:usJ
1. Click 2.Clickon | |RARLGED X
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11 G936 (ONHG (GG (Voltage generator) dJ¢
CEORE! (Voltmeter) ST HFKCO @\gﬂ(source)

(o (FF FA|

12 (SIBW (GAICAGA(Voltage generator) GIIETS I
5 FPN A2 (GAIABF A T [FF FP |

13 FoE 35 FPN 933 ORT 200 O
T I (55 FPN|

14 6F 16-9 (MU AN WA TI(ON® AWRNo
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15 MAGAT TN RN FAC©  IAHW
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AT [ 8 TGS (E&H) Wﬁ'\m 13.124
RASJING (VHINS (Electronics Mechanic) - 2TAF {INS AP6 YA

AB© OGO 33 AN AMFB WFHFAT G2 ATH (Simulate and test

the prepared digital and analog circuits)

TBTARIT: 2 AN 10T DA TN 2
. BT T ST IR I AB© (GIGo1e TFT 1aH61 S~
- PR TR WA IITF TR ATC AT AP AT S|

ha [ I@ﬁlﬂ. Ol (Requirements)

Eﬁ/ﬂ? S/ (Tools/Equipments/Instruments)

o Y= TSR 204
AR (OF 5™ FNO0I -1 No.

ﬂ%l\‘) (PROCEDURE)
FIE 1: FFIYTEIN ST ST (Simulation software) 732 T A3 fOfGBE FC (@1 (518) “rA=wr 5 a1

1 PNOOE G P, B (GRE] 2 57 1.4 (AT STITEG SIeT=a GV PTG (e
STRSTAIG (Simulation software) YEIN 433 SABFS e |

F|g1 = BEU| Grejetn Tamdim Dbk Bems Geies mses Hep
P R WO L E- OO e e s W T
SDang, Ir| == rume
= ILre s

e Ui
- : [TET
] i tTarsmD 2 fm

= b TALS0ED ‘_:}_ R1
J—
Sewiation fror Lagiad Tl o o o

o U5 |1'-1r_5.:.:|:| b )

L Crwrngnd L indadicn LB
- Sy
[ — :I :
b A S . "."\ _‘|->°_ ?4I.$|5EIID oL +
prererr—y Wy = Spiace TH-FMD
Diramis Pockn Poprias . =

— L
Liow Tobamrae | T BV

3 3 9J C\9|3C51C\'>(Truth table) (MY ESIGSREEEIE

(ST ARG TP 32 HIY (SR[AMD(Truth Fig 2

table) AGIR I (AM WTHAL IF =W JOW E——

J13fG-(® BR6 & T IME @M T JT30 T LTCU T L TR ee—

Ao~ 91 2T, WA 67 2-9 AT 21 B — :

STRIAE 7, T WIGGG =) X[~ T SIRMG (F1 B L

ol IR ) | Wiy s Bpacs e S loddozaaa )
4 SAfRFP BT FIG AT FA i s e [ 08

OR (5164 G (G v ST e o

s, s, LED SI3%T SR

1T AT = ¥

4T IF

IF ic

& IF
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FIGT2: TN TS (Simulation software) IIIZT I ABS AN FFE6 AfGifow -6 {Fona
HA T FAT

1 33F® 2fSA6B (Positive) *7G (AT SHFE e |

Fig 3
’ @S\as ‘ T e ) Moname - Schematic Editor
3 3 FFN I (BN WA (S5 N6 ]S (OIF6 0 Fie Edt Insert VYiew Anolysis UGN Toos TTUtities Hel
(GBS GG LTI TP | =|alas] wle o Georsr |
4 R T PE O S (OFOReR 938 oF J=<Tw] & | &[] grpecace bs
3-(9 (m SIS ( ”gﬁﬂi‘a GI 51 “EI) QCG fimsic | Swmilches Hdclalﬁmm Sgnal Anabyzer E‘iuclm

RNAIR T

5 9 FF IENaMOY I, [N T
SATATFHI (Oscilloscope) dg ABTS FHE I Rt b

6 Y W BR(SI® [P P A(Run) a3 CRO- l L ot s
(® oo w7 AT 1T I | W2 oy
7 ST IEN/fOe R (OF/fTefoa 4-9 [ l

(R FRCR SHNTS NN NIZ |

8 MO ™o MY oI5AATG CRO-(O (A
TN FOI Seet NAeN B 493 OG0B
BI{AI (3 FA0eT BoF %" CRO-(S TN
Y|

Fig 4

“lHunalm Schematic Fditar

el wlaf [V el elrls] ol [F afiE = g
[=<Tw]% & ] >+ &t T I T T T 17107

Haze l Sualcher  Mebers !Snulmri Szm:mdu:ll:rxi Ep'l:EHa:rnsi

= " x
& Dscilloscope - Virtwal

———— ~ [ Trigger 1 ~Horizontal
1 Teohir | il B G G lode Suulu::l Time/Dine
- = [Anko = | |20 -
A\)‘ o e iy e I Lml - Poxilion m
- ul s, 5 o —ali o Tk
UM lom it ~ 22l o 1 —
7 ez \ i \ jﬁ ; [_” qL_J Mode
; ; [ T |
| A i : ;ﬂ_i;_L Sltluul: ::: L
\ | \ / ¥ [ Run_Stop | oulce
e ML e . | _Stoa | Eides VM1 z
i . Lharnet “Wetical
= Vaoltx/Diw
~Coupling 5 =
Callecting Deais,.. -
B R HE: Cx r—.— =] AC Position
b Tk ¥B: DF: :

Cusson | Dala I_ M_J
Tx 8] oo o] «lsl || imim] = =

9 5% 4 fFF T, SIHAN (G (Trace) FFA < TIFT TTFT T, 1% 9F2 MHB AF
SR FEA| ST G IR AT (0O ATA |

10 AF*FEFSF FIAT HIH FAT AT A,

REAS{AFH (TFIAF (NSQF - STSTNES 2022) - AFIISRGY 1.13.124 251



meﬂ'wﬂm(s&m m1 13.125
(IS (Electronics Mechanic) - Wﬁ?? ﬁﬁ:ﬁﬁ?ﬁ
WO ANFPOOIF JFO (TONSE GINIAMTT FATFd I (Convert the

prepared circuit into a layout diagram)

BURT: IR WA (T AN TN [
. eI TG 8T (Simulation software) AIZA FI AB6 4FF AT FINGr30d NHE ofF
FFA

. ﬁwﬂfﬁeﬂmwm AF(6 (TINS5 BTN ATW© AH6 (ofd FH|
W(Requirements)

Eﬁ/ﬂ?@ﬁmﬁiﬁ (Tools/Equipments/Instruments)

o PIYe™= STgemE 1=
TSNS IGO0 26 -1 No.

A (PROCEDURE)

IS 1: PN STESWA(Simulation  software) JVITA A AFF AW  FRIGr6d
&W(Transistor Amplifier) MFe fRafrer

1 POBE Bl PP, (CHONT IR O Hd 3 TR WA Gy ATTSAT ST SNy
FEN, TS0 LeIN I3 FAGr6T ST TIFE ATIGNT Ge¥N GG, BN~ ST F
SIFFG (AF ATIGAT BAAN(Components) B o= T

@R A 4 ATAGRT TGN I3 TISFF (AT A0
2 STAGAT GAM(Components) & Y=, ©a SIfFTE A FYSF FHN A2 A6 FATHT FFA |
1-4 (AT 2SR ISR N6 JeeTT AfFG ot . 4 JN—— S——
e . . .
Fig 1
e b
. B
e i
l.llM “ { *]_Tﬁj.
Gl 5[5

252



G| 2: ABWO ANFOLF JF(6 (TSNS 6 ST FATSE FAT

1 JIIREIIA G FATST G5 PG L.

2 I3 (Y [FF FF, PCB TS [dg o7
FP A3 PCB ((THNO6 YeI |

3 S0 (T fFF T+, fATsT MR a3 QUG
AL NN |

4 3PN 32 (OfF (FTANSLE AN (Components)
(OGN A |

5 TP A66e-97 G [ T 32 64 2-9
(R (1-WMG6 GINIATNG J T e |

6 AT BT FIGIC AT SN

BAF RN (TFNS (NSQF - FLTNES 2022) - AFAARGT 1.13.125

Fig 2
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mGWGﬂm(E&H) m1 13.126
(TN (Electronics Mechanic) - 2THAF NS A6 FFIYraiod

N TR TIZFT A AZGT, ASTH AT JNS 432 MEFT
W HIF6 ABO FPANI(Prepare simple, power electronic and

domestic electronic circuit using simulation software)

BT G2 WPRAN (TF AN TN [

. TN TSR NITA I A SLRAT AT AFZNS AMIB (IF STT® (AFOHIAR)
AT FA|

. TN TG 8TTE T9I2E T A ® AT ZTAF {INS AFB Cofd I

ha [ %) I@ﬁlﬂ. OI(Requirements)

Eﬁ/ﬂ?@mﬁl@' (Tools/Equipments/Instruments)

. P TSR SR 251 A1 (TFH
G SN0

Ao (PROCEDURE)

PG 1: T ST @ TR (Simulation software) ITIZTA BT ATLTAT AISTA ZTAD {INS AMIB (IF
8T [@FBwmE) fFsfrer

1 fod 1 @ U 2o @ o5 SeNg=srat
1 TITHITGSA 434 AfHISN FaT0 A
IERSERCT W@W(Components) RG] TICAITS I (35S SB 933 97 437
SUEEEE] AT T
Fig 1 2 OITAIS (VEATS OF {536 $84 933
i > IR Nﬁﬁﬁ?@ﬁﬁ?ﬁ'ﬂ?ﬁﬁl
& L|” :3{’?'"\-,,. [ _f,{é_;. 4 @P (Lo FF IPN G798 FrTeaaE, s
| 1l | BTSN N5 S|
5 QISTHINIE ORA 3% @, BF 2 9 A
WWWWWW|

2. PIGOIF B P 2 (OF BN Gl YA
H2H(N O [ I

3 Ex No. 2.8.155, PTG 2 G, KIASeT ST FF
A3 TGN AfSTAILB (Resistor), TITAG 433
(OGBS [ A NAT Il
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Fig 2 2 Moname - Schematic Edllqr_

.w[ﬂlﬂl.#l ) l_ﬂ IﬁITIVI xIﬂIﬁI+II_JI1m =1 o
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Basic | Switches | Meters | Sources |_Semiconductors Spice Mav:.msl

(|~ [e[elele] |

TR1
[ .
(R él N2 TR1 - Ideal Transformer ﬁl
| Labs=l |TR1
Parameters [Parameters]
Y [Ratio [ l’__l -
1. To insert transformer —
click on basic ,click on transformer L]
and select ideal transformer I. =
|{1UDm
[« ok | x cance | Hep |
r

2. Select the required
turns ratio

6 Ot (IT© (55 TP 433 (SIF0GT (T SR
A

7 (OIF0Q (G0 [P FPN 92 (OIF09
(OAIA0E Gl 3F Fo~ 6@ 3-(9 (ML
AT 55 Fare |

Fig 3 =@ 0| Bl [v < ]e|T|s| x|o|a]+|[F @

Jof# JHINEY | ] Y |

Bazic | Switches | Meteis Sowces TSwaicorducton: S pic -
Sl S ‘ \]\‘ == 2.Clickon
voltage generator

1.Click on source to

T

select voltage source

D1 1N4001

4 _Fix the DC voltage level

TR1 100m

VG1 - Voltage Generator

voltage source to modify
its parameter

Label Y1
Paiamelers I aramelers)
[DC Level [V] ]
Signal Sine wave
Iriemal resitance [0k ]
< 10 late Input
3 . Double click on Fauk Y

0K | X cweel | P

-3
B

-

fidon

z 4

i.e sine or square

5. Select the type of signal

6. Specify whether it
is a input or output

wave

g PIoma Oy IF FF I, oF5aA,
2FESI(Amplitude), FEFTFITI™ 933 (FIGE 4N
5F 4-9 AT RS0 G516 S|
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9 5 1 a9 PG TAG Sy FR AT 10 (W I TN g9 T&M-4 fFF I+, 6@ 5-9
(OfF TP, FOMACHA x [BHl= I ALY A8 AT 239 CRO fABN FFN, CRO IRTR
TSGR (TLAMN2 FNG FICO I TATN (BTN FAO T A

Ty |
11 SAfRPHF RIR1 PG V] B4,
Fig & fle Edit Insert Wiew Analysis Tools  TI Utiities  Help
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J °l Oscilloscope
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oscilloscope

D1 1N4001
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FIGT 2: YT TGS T (Simulation software) AN B 2TAS JiNS A= foarg sNfFS fAdiey

fasms: 2 JPHCOF Bl PN, (GHEIN PILeIod SEB
g% SME/aTEe afeam TIF A I {5 |
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@ sw, F L ZoTm BN FPw 43¢ AL
L P I il
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NEON aw e | F5F FFF JF6 A6 INFE T amfo I
e M7 e B & SR SRIF ST ST b 55 S|
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Fig 2
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8 TGS (E&H) AHAARGY 1.14.127
(Electronics Mechanic) - WH-&I™ A g% BIRNIF 555
SfHTIN

fAfoR 91T SRS AIHT FATO AN AR AIHFS TTIZT IS (Use

analog IC tester to test various analog ICs)

TTMIT: 2 AN T AN SN =N
. fafex avr=s wnEfoes srva cifsifeta = Aty fofze @~
« VTS SRS (B5614 IIIRIE FUF A VIR AT FBN|

WWT (Requirements)
Eﬁ/ﬂ?@?ﬁ/ﬂ@' (Tools/Equipments/Instruments) TAFTVT/SAMIN (Materials/Components)
. ATCRIGE TR T S/ . fRfox ey «Rf (@
R (GO -1 No. Op-Amp d33 BIRNTE SR
o CINFOIRI (GO I=/NITATe - as reqd. (IC 74, LM 324 IC 555) - Minimum

3 Nos each.

a3 (BfITA PNOW 10 N NTF (ARXALE W2 Ff6 TUNMT AYN 932 AFrFNATha A3 v
FHIGIB SIEATHI GNT JHANA B0 SR IrF2 FATS T |

ARTFHTE AATHINME TATF IC AATHIFT AT NN F4T Bfow! 9H6 AT S35
Faws oF 1 9 Ut TR

'qf® (PROCEDURE)
I 1 FAFSH SIS |- IS I AT Oortng AR TN 933 fHF T 3%

1 Row a6 (AT @ RES WhSE W 936 - SUANN-FHN o
BUPGIRUER NAET TN EI:E_\')(Printed) @Q"ﬂ% ) SEEHE 9N
(FIG/(RF VT4 ({6 I | T® T
- IC 93 fHG (JB
2 SH-S/GIRNIET G OI6T A6 NS ored
SR TI6T I2(6 HON (I FUTN2 ATIMOY) - GRS AT S (HICAT IO
a3 AV wri‘fir 47 REfAfEs e SR SR
3 MG WIS TN ST SN P IC AT IF6
- IRTG 49 T5F (T (Ofd I | fH TS SIS FF 38
- HBOPAHI AN (PG I
- 1C-4 OP-Amps/BIRNITRR S 4 RS AW (FC T2 FAACF TG fOF WZMA-7

- TR R ST fOf51 SRR (OIoe G AP RSN F
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(min)

S
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TR NPT F-AAH (@O UK

Fig 1

4afe foter, I1c Al ss ok Roy TssTE
F-GIIReE A Il g5 S =
7f® (IS Wy
1 O AATH - AAHT 493 AfIey
wrSd fAte|
2 HITSY NAH - IC-CT IrGSMAR
(W B> 7Y TONCY O G
G| 9% *gpfots, G
TH-TT SRS JHB q90f%

O TCAS IR IIITF F4T (TS
ACA|

HAAPINE  ONeTd SN /SLGAN 3T
HIFHT WATINNG ALY AIO® IC A
FNTHRT AT ARG G |

5T - 1.9 (RATRT FRSACT AHTH T AN (TN
TR HAH FAT (ICS ANA O GINTO
AIHTHA SIS W2 SFg AR rgare
WATTIGA WA (R0 I FPA

(TRATT IC (AF JF6 @0y A, B 75936
fofze e~ 1, 93 AGF/ZIF STF6 WIZN
S WOYA FE|

ZIF S(H6d BF YeJo ]2 ARYTN WIZH IC
AN T

Analog IC Tester

HRAT: ZIF 6 fOrtar 2NN (Insertion)
(FtE @AY 9f® e ge oS
WGV FAF G AF LATF SO T
ATRTITIF AV OITRA B1A T Hf© T FAF
Gy FOORN Fa1 TR

IC HAHIHF ATSTE 26 B I IC AADHA
JINCG IC V59 YN 933 TEST Bt O @32
TATHT (Y|

TEAT: W HAwSe era matgfate
ST AfS6 SISy S35 A1 Fa19
) CZITEIW/“’!%W S (Procedure)
7 oo fRry afdel afe fIfes «tea
7S (Procedure) HAHT FTH I3 ATS ARG
fOATYTS O A1 YA fRST Teqr e (of 7
FEI
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5 WY NAHT AN T FE AN (Bfa= 2
IR T @T) R N ©F G ([ TN 33

3
g

FATFAG (BRI 2 G ([TFEG T ICNSF | (S | Ic4aq

6 O 32 PO N MNYLFT (AT FNACE 36

Op-Amps 43¢ 36 BRI IC 97 GT SAawG
HNATGS T 32 (G 2 G @TFE T+
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RAD GING 8 TGS (E&H) AFEARGT 1.14.128
BAS {ING (VBN (Electronics Mechanic)- S-S 433 BIRNTF 555
ST

fafex wror-snr= MFB 3Tz, AV-2VwIfbs, FfN SITNAwEE tofg

g3 NAAH FHA (Construct and test various Op-Amp circuits inverting,
non-inverting, Summing Amplifiers)

STHT: 2 AT (Y A ST I

« LM 324 IR FLF 2N@I62 AT TofF 933 AAH I

« LM 324 IIT(E FIH 1-2V0I 63 ANIAHIAE (OfF 33 AH TN
« LM 324 J533E 31 W5 Y aUATIEE 933 oo rae aufisrag toff a3z Hasw F1

ha [ %3 I@ﬁlﬂ. Ol (Requirements)

Be1/STA TN/ (Tools/Equipments/Instruments) TAFAV/ SN (Materials/Components)

. T IR SR Sy . Op-Amp ICs LM324, UA741 - 2 Nos each
/RO SIS HAFHH -1 No. . (JOES - 2 799 A6

«  CRO, 20 MHz G (B - 2 Nos. . AfSTAILF(Resistor) 10 kQ, ¥4 W/CR25 - 7 Nos

. OINPOI$d (61 IR -1 No. - 7 ST 100kQ, Vs W/CR25 -1 No.

. (A TR WA/ OGO NG - 1 No. o 3P N OIS/ OIS - as reqd.

. G (FQTAG G o O3S (35 (8 fH), Fowrafsy - 2 Nos.
TS AIATR 0-30V/2A -1 No. « OIS 1N4001 - 4 Nos.

. IH (ALK -1 No.

. AfFrENt e fF6 - 1 Set.

ﬂ%l\') (PROCEDURE)

PO 1: GB6 IV B JNIHHIHE FRATT g3 HAHT FAT

1§ﬁw TR CF G TS Op-Amp IC (BIFTRIF T FEAT 436 IC
AN (Components) SR FPN % NFBMHIGIA (A (FOATS T Arg=|

AT AT FEN; 2T A FAF G D27

A IR T 5 3 4, 99 11 9392 GND-(® G ¥ “N183=
2 (G0l IR IIRE B NS OpAmp-4F ATPG =% STEIRERH +12V, -12V d92 GND ISPV SIS
T 4N SIS FB | P
3 fod 1-4 (AT TG TrRIATN® Yo @73 @6 6 RN TN CRO TS FFA J3¢ TANCE 0.2Vp-
(@IS 2Toifbs NI STFCE (ot FEw| p AT FFA|
4 FrFS B toR SES T S| 7 DMM 4<g CRO FIARIA B(H SIGEAG AT Fo |
Fig 1 Re 8 iﬁ@ C®|CEGG] |a JON PPN ]} mIEGIiG d
— G ACEATTHIHN IR FE AO6AG (o esfet
100K ﬂ O — FNHTFYT F; (BRI 1 4 TTHT ([TFG I |
12V O+, || +Vee
R, = (P,ﬁi) Voco T sumery 9 fFoaF AferR P (Resistor) RF-AF W A IO
o[ 21 o PP 33 Rin A0 OO ALTHY PP 33
weur 10K o ma2 > | (ORI @6 I
l PR | It 10 S>3 PG ARHIF QT N BA W |
- GND — V& v .
INVERTING AMPLIFIER - %
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PG 2: IC LM324 TR L BB AN-ZNwI63 AT AT 933 w1 Far
1 o 2 @ YT SIS TRATNG Moy 498 (§C

QTS o MFLH Aoy v Flg2 L
| |
2 AMHES QI (o) SIFB NI Fp | “’3K ‘ﬂ
+Vee

3 PG 15 (A 8 4 A PFA 3% - T

IR FFE TP - AR

1

4 {91 9 FNAIGENS T, LT ((FG S A1 - R e N

e NVNT PP <% CS{QBT%T C?I?IT\?WI INPUT 3 re| |10k

l 7\5_)E;2V %
= GND NON - INVERTING AMPLIFIER = g
cofa= 1
FV | 20 TIGEAB (SO FTOIfTS ATFIAN Vout/ | e x fEN = (O1F6 W S1T
. | (OFoG Vin TS T8+ TP
AT | 3xerfe: | == ETIC)oN ETIC)I1o ETIC]N W 2NwIfB:
A | qufdrwraE | 2Nt ANAEINE | aNeNE | aufyemE | anfreme
::‘l.: 23 &ﬂf?fm (Rf/Rin) x (+1(Rf/R1)
(Vi) 'R‘W' xVin

1 0.2V

2 0.4V

3 0.6V

5 SRS BT IO NI F4.

BIG 3: IC LM324 TIIZF FF A0 A1 gufHywrag fAufir a3 A sa1

e — S S ———— 2 AFFF 7T (o1 PG A FEA |

(STFBTOE G BNYE WNSFT au~ ardr 3 QA BT N AR B1ef, FP WBOF A

THI(CT) CRO TR B WNGEAB AN S|

Re Re R R WITNIASINER (57 FAA GAT SNS6AB

R, R, Ry R, (SIFBG TN FATS AWG STA6 XA
el

1 VS ATIGAIYT DR AR FE, GATAN(-
Components) &feT NH w1 432 F6F 3 G (R
AN SHFE WP SHFG0 codl P

(N6 FHN NP INerfos Bififana
T T4 ZTCACR

W o S| s £ R T A S N o 8 S B [ |
QTN PP |

-wIfos BN JFTETE 2NAB AT
FATS 2NwIB: 492 NN-2NwIbg BIRfITE
2B ATHIST FATZHI
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Fig 3 4 12v
[i] 10K RF
vi Ry —1L
4 10K
*Vee
1N4001 ] +12V
2] 4
TN4001 ! IC LM 324
1N4001 N S + 11
. oy R |:|10K OUTPUT
1N4001 W 10K = _Vee
[9 OUTPUT = — (V4 +V,+V;) GND_T_ =
10K
—12v g
NOTE: THE —Ve SIGN AT THE OUTPUT INDICATE THAT THE AMPLIFIER g
IS AN INVERTING AMPLIFIER %
AT CBfFe
cofa=t 2
FAATL. FAHNME N WGOB (S GT HATHA
1 TINEAPBV, V, dR YV, | VO = O/P {5 BB (VPR ST HNOF?
~Ve BIF(~TCeT 2T5Y BT euE)
AR
2 TLIEFAOV, V, dR YV, | VO = O/P 3 2L (TSI TS F?
+Ve IS TS FT (=T )
IER

i BNl aNfASrEEd Oy

i AN-3NI6S ST STHIEd Oy

IfR =R,
V= 2(V,+V,+ V)

AN AN FINTIT WrOBAB (SIFOGT ST FAF I
W, =—[[:—i;x V1 }+[:—i;x V2}+[:—i:]x Vsn=:—i;(v1+\a’2 +V3)

y o . _
R R R R

v.,=H1+—f v, +{1+—f v2+[1+—f}v3]=[1+—f}(v V)
L Rin ) ~ Rin) Rin ) = Rin

BG4 : LM324 I I FOHIENTH GNFHHrg N7 993 2w a1

1 BATHITNE NN Ao~ FP 433 6@ 4 G (AT
ﬂl%i?f?t\oa PPN

2 AFTES QIR (Odl SRFB AT I |

3 PG 1 49 GA 5 IS Iﬂ\g'fl\o IFA|

4 (G 3 g1t 10k AFSTALTHIT WLICH FH4 2 32
o 3-9 FEPINEEE N PG G
LW AT FA |

AT HNH (TFNSF (NSQF - FTNAS 2022) - AFIARGT 1.14.128

5

WIFBMBIE FIRR FCI MOOAL AT FF I8
oS (BRE @6 I

V1 G328 V2 (O 396 W AR~ FP~ 433 (GieT
3  WTO6G S (@6 FE|

NTNT AT W G0 FLITHNT MY G~ B |
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Fig3 o 1av UTAT: AR, = R, =R 43R, =R, - Tin
[i]m Re V,®IeBE = (v,-v,) Fr

V4 Ry R.
10K in

e AfTTHT (Bf =

1N4001 N

1N4001 Y ofq= 3

0ot 3 ’—T fewrasf e | sroeyE 0w
e IR T [Jo o aNeEE | (Ot T

o OUTPUT = — (V,+V,+Vy) GND AT RTHACY (VO)

- i ET G (V) TR | F4T

—12V £
= Vv Vv
NOTE: THE —Ve SIGN AT THE OUTPUT INDICATE THAT THE AMPLIFIER g 1 2
IS AN INVERTING AMPLIFIER Z
w
05V Tv
1+V 2-V
2-V 2.5+V
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AP [N 8 TGS (E&H)

QTR 1.14.129

BAS {ING (VBN (Electronics Mechanic)- S-S 433 BIRNTF 555

SIfHATF*IN

fOTIax*rare g g3 2fFPTaBa (ofd T 993 HATH T (Construct and

test Differentiator and integrator)

TTHHIT: I2 YA T AN SN 2N

. Op-Amp IC 741 TIITA FA FTHANFIBA TFB CofF 93 AT T~
« Op-Amp IC 741 TIIZ FLA FBTYBA WIFB (OfF a3 HAHT T~

arsnﬁw (Requirements)
BA/STRAG/TE /8TS 3%
(Tools/Equipments/Instruments/ Data Book)

AfEFNR G fF6 -1 Set.
«  CRO 20MHz G4 (B -1 No.
. (] 3 GGG MEBreR -1 No.
. (OFFBNBE 0-10V -1 No.
. Rz gue 5 snews

ST 0-30V/2A -1 No.
. I (GG -1 No.

OATFV/ SATAIN (Materials/Components)

ASTAIYF (Resistor) 1kQ, 10k, 4.7kQ

Ya W/CR25 - each 1 No.
IC 741 Op-Amp - 1 No.
PG 0.1 uF/25V -1 No.
2P AN S - as reqd.
FCETS -1 No.
ST Mo (@TE) -1 No.

PG 1: AP0 ATAFTHIA FFB AT 933 a1

1 O DIOGE WIZE G5 SATHIN (Components) e
MR FEN A3 A I 433 6F 1.9 (AT

A (FC ([Q0E STHFG0 (odl I
Fig 1
4.7kQ)  0.1uF
|
! Vout
v=1 CRO
Freq=1 kHz

— GND

2 AMRHS BT (6F B (O MHFG6 RC TN I
SNVNI BB (T=Rf O)|

EMN210172H1

Fig 2

*+Vmax

~Vimax

o
EMN210172H2

2ol DI 1 Vp-p 7 AF6 IR ©a5%
3G M= I3 T (GAIIOR [pCRICA™ 1/T
10 T |

G AT A2 B FF 43¢ A6 +12V G2
-12V &3¢ GND (316 %+ (TN f5F 1 G (R

RECRI

TTAT: 90 MAFTHIA1E G,

VO=RC —d{vm ®)

AFNMTHNT O CRO AB® P~ 93 CRO-(®
WIGGT O AA AT A |

PCPIC™ 1/10T 4 NIION FFAN 433 SIAA
YT I

I 1/0.1T @ AEFISN I 472 OTHAA
T A

TFET WOEG I 3NAC SIaN W~
(TG 316 LT Ty A6 AT A 2 . AT
B (4]

fAfon 20 SHod G BARE A&l (Pro-
cedure)l® TS FEN @NI fGgorFR
OIHHA ]2 RN ©I% woIuwA (I 5F 3
(AT =R
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Fig 3

Input signal Output signal
‘]:\:,: Spikes

Square wave

Triangular wave

o

Sine wave

|
| Rectangular
| Vé

Cosine Sine

EMN210172H3

PG 2: HTB FBTYBF WFB 1T 933 *Ha=Fr

1 O M~ (Components) ofF OIMa o IR
TREE T A TN G733 BF 4 G (A

AR (JG (J 6 SFGH SAYS PPA
Fig4
9 K
Irs
+12v O-TF
R1
Vi, _
10K A o Vout
+
1kHz .
12V RO
FREQUENCY Reomp = R
GENERATOR b
[
= — GND = 2
P4
=
w

2 RC Y &IF(Constant) NVNT S« (T=R1 Q)|

3 Eqelitg Gt 1 Vp-p 49 GH6 N-sinusoi-
dal 30 AT FPN A2 FI* (GRILIGE
™ 17 576 8|

HRAT: AF G 2 BLYBIAF GIAT:

4 GNE ASTE AR Bl FPN A2 +12V, -12V 472
GND ST (16 P |

5  CRO-(® TNGGB a5~ (T T |

266

6 TSR 1/10T G AFISN TN G SIHAN
(VT FEA |

7 TRIRIC™ 1/0.1T & AGION P e 0I5
(T FEA |

8 ST 315 Ao O I ATF G od 5-49 (AT
SIFTET TATOGAB I3 ZNT SITAN W H |

9 fIfen 3W‘°jfb= (PCOF O JF2 A G O (Procedure)
FYAAGS FFN (T | INFR 7%, fGgorsa
ICEEE il

Fig 5

Vin

*Vsat
(¢}

“Vsat

Vo

EMN210172H5

10 S FIAT NI B FeArPeT AN,

AT ZNH (IS (NSQF - FTNAS 2022) - GFAARGT 1.14.129



RAD GING 8 AGSTF (E&H) AFHIARGT 1.14.130
BAS {ING (VIS (Electronics Mechanic) - S-S 433 BI2NIF 555

ST
.SIZT%@TRT W tofg a3 AIFI BN (Construct and test a zero

crossing detector)

BTAT: G2 SRS 10T DA SN 2@
« Op-Amp IC741 IIIZA 1A 93T fGrtar H1e fFBIEFT NFTET AT 612 TH |

armvrﬁ’lw (Requirements)

BFI/STAGN/TF /518 32

(Tools/Equipments/Instruments/ Data Book) TNV GATAIN (Materials/Components)

. CRO G (5 0-20 MHz -1 No. . (FOEG -1 No.

. I5IE (ARG -1 No. . 1C 741 - 1 No.

. [Rufze gaE B snew sran . WIS 1N4007 - 2 Nos.
0-30V/2A - 1 No. . ANSTHGF 1k, ¥4 W/CR25 - 3 Nos.
. AfFrEt e fF6 -1 Set.

ﬂ‘ﬁl © (PROCEDURE)

Op-AmplC741 IR T fOrtar Hi5e fRreFraa fFufir 8 «ratsr
1 STV BAFIT TRAZ N B0 2L FE LI (BfJeT

FIOE I A FE 32 (G @S 57T 1 4 B 1
R FRSC SPGB (ot S|
WY (BB 19T B SR T TG oA bk
FENI 399G - (OIFo0
2 @FIEST 3B fGar iy fBEIaa sy Vi) = —
YT PPN, GND 7 MY 3 N A S YT A | L U0 CRaC) (ST
3 AR BT (Odl STfFG A I | Vowy = ——
Fig 1 Fig 2

+Vee
+Vp -
oV

Vp

+Vat

. oV
'Vsal

t——

+
5
»
- —
3
:

741 Vo
_a
Ry
[e] —

+Vee INPUT AND OUTPUT WAVEFORM

EMN210173H1

=GND =

A 7 0
4 3T NIV SO MO NIF IV, JI0 NN N R R

WQW W CW 2”@, 1 kHZ/1 Vp'p \ﬂ | Zero Crossing Detector waveforms

5 ARINTHNT T CRO AVG FHFA A2 (O HINA
CRO-(S 2HG ]2 WMGGAG T FHFA, 2 AT A6 RN 8w 1o gY=2
5 2 93 MY TG < ANGGH SAHA TN N T oY IWE O AFrFs
QN I e (R 1-9 T @6 Affrsa@itrg Roer fite omaw o9

EMN210173H2

I TMGBAB STTOHY WIFA AfFI6N =TI
6 SR JIa1 BIGT A Bl fFT af® Inverting Comparator Romg
' G FAI
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AP [N 8 TGS (E&H)
REAF [N (VIS

QFMAATRG] 1.14.131

(Electronics Mechanic) - S-S 493 BIRNIF 555

ST
ITRIINCHHIN INIAHINF COf7 933 AHT FHN (Construct and test

instrumentation amplifier)

STAT: G2 ST (T AN SN 30

« IC LM324 FIITA T THRINTH*N AN AfFB tofF 933 AIFI I

amﬁw (Requirements)
B/ ST/ /518 32
(Tools/Equipments/Instruments/ Data Book) SAFAT/SATAIN (Materials/Components)
+ PRAW (GAIEOR - 1 No. ARSTAILF (Resistor) YaW/CR25
« CRO Q¥ (G 20MHz -1 No. 1O - 4 Nos.
- QU (AQTETS G 183= 100kQ - 4 Nos.
STI2(12 0-30V/2A -1 No. 1kQ POT -1 No.
- afreriond G 56 - 1Set. . ICLM324 -1 No.
. (AR = fOfGEE WFNER -1 No. (FOEG -1 set.
. ICLM324-43 (GGI A6 - as reqd.
RIS (PROCEDURE)
6 ESRICNTO*IN IV WfFTea AT 933 1 awr
1 SV TAMN A2 FFA, TS A TP 2 AFEFS QA1 O AIFG A6 S|
G]¢ IC-4F ¥ WISG BRI (MY << o 1-4
3 EB V. 2 V, fOR WA [F58® 452 fEerpiei™ice
AT SPG TRIATN SPIE SPG6 (ot mgigmj_,“ 2 A
A
: . 4 QI AISAR AR 5] FEN AR (0T + 15V,
Fig1 -15V 32 GND (16 FFA |
o = 5 SRR T CRO 2 FFH 3¢ SITE{5 I
500V = TEEG AN S|
= s v 6 MG T (ATF OIQGH (theoretical) TS SN FEw
9l KISK IR W 612 TP |
= T
son ITRO_IE Formula
eooﬁqv 15V § i’ 2R ] fR \I
L Lz Vol indy =—2— =| 1+ 1 |x| =2
o INSTRUMENTATION AMPLIFIER - % oltagegamsy f"l—f"l !.‘ : RH-""! .'XLR: J
efI=s
HAAT ATHINFS 2B (SIE0G] | TMOBYB (OIFoG | HATHH AL AFo
(SIBGT TS AV ST FATXCNCR (V,) | AFawe
HGBB Vo'
1 V1 = Vo =
V, =




RAD GINS 8 TGS (E&H) AFEARGT 1.14.132
BAS {INF (VIS (Electronics Mechanic) - S-S 433 BI2NIF 555

SOIfHATF*IN

A0 AZAT STABG 93¢ R-2R ANGIA BI2 S fGGBE- (ATH- ST
Zi"ﬂ@??ﬂ?f tof I 933 AIHT TN (Construct and test a Binary
weighted and R-2R Ladder type Digital- to- Analog converters)

STHT: 2 SNAC (Y A ST I

« Op-Amp JTIZIA FTA R-2R AT (NGSTF ITIZN FI AF0 fGIGOT (ATH AN FNSI6I ol
FEN 33 AAH IV

ha [ I@ﬁm Ol (Requirements)
ﬁﬁ/ﬂ? RV /@W 32 OATFV/ SATAIN (Materials/Components)
(Tools/Equipments/Instruments/ Data Book) . ICLM741 -1No.
WW%E?‘T% - 1 Set. . JRTO IC-AF (GO NG - as reqd.
. fRafEe uae O snewrg sanz . AfSTAYF (Resistor), PN
0-30V/2A -1 No. = 10 k /% W/CR25 - 16 Nos.
. DC 8T SR 15V/500 mA -1 No. . (FORS -1 No.
N (SERI SR GRBORIGE -1 No. . IC (I 83 -1 No.
o QI I S - as reqd.
. HUIPIF B 26 SPDT - 4 Nos.
Ao (PROCEDURE)

R-2R FIITOIF (B3 JIIZIT LI D (ATF A FACIOIF (Ofd PN JJ3 AN FPF
1 STNB GHAMN Y2 FPAN, ORI N S [od 5 SO (ATF S3 5o 25T IR FPA 432 (B[

1 (YN G33 (JC @ITS 8 A1 W37 (@7 3% 1C741 1 WA G (FTCOe (11 (GND) I8 T2 (1) AN
A FR op-amp SIGIO (o FHA| FACS OIRA ARG FFA |
2 ARHS BRI (oA SRG N S| 6 AR QI PG VAT 4.

3 GIEd O “NeTWE SR +15, -15V @2 GND 7 (BfJel 1 S+l DO (A D3 AR AMGE 2476
BINNEASETE 1C741-97 SN T TF FF T 67 AT FPY, Op-Amp A7 WOOAIG (OO
1 0gY FEAR| AT TN G332 (BRI ({TFE |

Fig 1 8 fRfSw IR 2B STNFCA G0 419 7 Ao
FF|

9 RSN AR ITNAD IEIAI 5] IR P
OIOfgF Vo T T 3¢ (BT 1.9 9F2 @F6
I

Formula for theoretical output

D,.2°+D, 2'+D, 2%+D_2°
vV, =
Vout 2

10V
+VS

Digital Input = logic 0/logic 1

TBAT: (e. g) Gy Wfh 4 fIB 2T 2B =W
[DO D1 D2 D3 - WIf& WIN = 71

EMN210175H1

D TO A CONVERTER USING R-2R LADDER NETWORK

4 R-2R O (AGSTMHT WIMHE SN (FG @S
o I TS GRS SR ST DO (ACF D3 D (AH A SATSIFIA STGeA] SN W oy

1 fSf G051 299G |
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SN TR (TCS A IS RS - 2 SHFCG 5V, Vref =
5V OrgY |

JIRNIE BB 1110-95 G, Op - Amps-47 A 2-4
-

7
QPV, = EXSV

N[0 (OI*09 x 2
Vx = [(2,x 1) + (2, x1) + (2, X1) + (2,% 0)]
RN RSB G (-1111),
TIN5 SNSGB =0 = -5V
(-1 = EoIfbe INFEFER 1) |

(BfIe1
EC L 4k -4f3C FofGBre 2% v, v,
%ﬁ?ﬁ 5 > g %o STTRT FAT sifararer
(AR
0 0 0 0 0
1 0 0 0
2 0 0 1 0
3 0 0 1
4 0 1 0 0
5 0 1 0
6 0 1 1 0
7 0 1 1
8 1 0 0 0
10 SAfSF BT FIGT VAT FI.
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RAD GINS 8 TGS (E&H) AHEAT2GT 1.14.133
RAFJNH (THINS (Electronics Mechanic) - S-S 33 BIANTF 555

ST
IC 555 JIIZTF FLA (RO WMFowrztIod FfH6 (ofF a3 FNIAFT BN

(Construct and test Astable multivibrator circuit using IC 555)

TTHHIT: I2 YA T AN SN 2N
« IC 555 ITIZE FA IF0 oM WMFow2Tg6d FfF6 (Ol FH 433 AT FBF
« AT fAFHTE=IN fEFFTHITIST (PRF), TITAT BUN Q32 NOTHG STUH AT FHN|

ha [ %3 I@ﬁlﬂ. Ol (Requirements)
Eﬁ/ﬂ?@ﬁﬁ/ﬂﬁ (Tools/Equipments/Instruments) . I ARSTAIYF (Resistor), YaW/CR25
. fRafFe BT *newa sTar 0-30/2A - 1 No. lgf < ) ] EO-
ANt G fF6 -1 Set. » ) n1o]kg '1 NO-
CRO 20MHz, G (B -1 No. ) ;ﬂ“ , -1 No.
(R 57% GGG WFeRoE -1 No. ) TbTS
o © 0.01 pF/25V -1 No.
TAFTVT/SAMIN (Materials/Components) 0.1 uF/25V -1 No.
. (FC @S -1 No. 4.7 uF/25V -1 No.
. W3 (I, 8 R Rz ge ~1 No. - PFIR, 80, 2 T (TCHIAT (G
IC 555 -1 No. R (2 (HFE @GSO IIT0)
LED 5mm, «le] -1 No.
o QP QAN OIS - as reqd.
No (PROCEDURE)

IC 555 ITIZE FA IF0 oM MFowrzrgod AT 433 HIFT 41

1 N8 ATTCAN  SAMNA AT P, o1 3 SRPe SAMSETT NS (A0F, Sree=6a
AT TPV 433 oG 1-9 A R (Ko ieT TN-BI2Y  (tON), WH-BIZN  (tOFF) ]3I

VFEOIRE6d TIGH (FOEITE 45T FE| NN RIS (PRF) NN TP AR (ARG
2 ARTES QIR JHES AF6 I I Pl
_ - 4 AFFF BIAT AAKH FAT ST FAT NS |
ig +
e 5 AN G CRO AFS FF |
6 STFLG DC (OB Bl FEN g CRO IIIZI B
FET GGG FANE WTSCHFAIHFE AT
. \ NI |
QUTPUT
R Wi (FN BB T AMFH, ©IZCA AIL6
oo (OB I B 432 THTBF LTI S
5 AT FEN| ATIGN AFEHEHT A==y
2 7 . ﬁﬂ'l
‘ o 7 IGHC I WA-BI2Y, WH-GI2N 4<% PRF (A1
AR FHHAR) AR T R @TH6
— 5 FPNI
- 8 f5d 2-9 (TAAT I NS 7 TAN-TNT 33
WIS WCHCe WS Ay a3 55 T~ AN SN ATNA FP A7 (TP FPA |
qte wf e arer a1z ar wify 9 JB6 FNAIBBA 4.7uF G2 80, 2 3B FeRE
Caﬂ(base) TH CﬁﬁWﬂTWI ﬂa;% WW J Ay ﬁ'ﬁm w@"@‘?ﬂf@ HQW

PN (TN 57 3 9 (LN (AR
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1 a NI |«-BIRY (tON):
b AP SH-BIRV (tOFF):
c ARMHE N TRRee IRt

PRF:
d WYy bep:

2 AT BoATN ST (*rf@Fo)

3 ST G ST (fRFo)

Fig 2
V 777777777
Y
| |
| |
| |
| |
| |
| |
| |
| |
| |
0V f-—— | | S
t, t;
g
&
t, =rise TivE =
t;=FaLL TIME 2
w
Fig 3
Vee
47yF
., u
+| (=
3 I\
IC
555
5
8Q
1 SPEAKER
0.01uF
"J
2
¢
1 L 3
— — &
- - =
w

10 DC AR Bl] P« &2 P (A
FICTNM(Audible) *F ®YN| ISV 'RB-IF
I ARG TP I3 FR (AF AFISS
SFTRIT™ WISG 6 A FE|

11 ISV HIAIG fOF WRET TG 6 B FRHIaf™ 413
SO e AR 913 TFE FE|

12 RSN WFEOrRE6d MIET IS 433 ARHH
BT (F36 1 (GG H I S|

faems:
EfoRe MFeeRtIBRT fSrtaaf~ @)
foreraas ==:
‘o 1.44
’ " (R+2RB)C

.  tOFF= 0.693 x RB x C
.  tON = 0.693 (RA + RB) C
. D =-foef®MEtea -, RA+RB)

"(RA +2RB)

4 a AP (ATE NN HITI5T(Audible)

b PP (A HIVTCA9F W66
SRR/ ISV WIBNT S AfFo®
=T /A

cofa 1

JOAN WT@'I?‘IB Waveform
RB 99 fipraafs | ©oF
HfStary AL T kg |
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AP [N 8 TGS (E&H) AFHTATRGT 1.14.134
RAFJNH (THINS (Electronics Mechanic) - S-S 33 BIANTF 555

SOIfHATF*IN
IC 555 I FLA VA6 NFOOIRTI0FT ANP6 Cofd g3 HAHI

FHN AT T (Construct and test Monostable multivibrator circuit using
IC 555)
STHIT: A8 ST (10T S SN =&

« IC 555 JTIZTA FIH IF B WNIT6IA NIFOOIZII6F (0l FHN g2 NAHI FHB|
. BI5 326 RN 9FTEW MFBeI2goa I3 I

ha [ I@ﬁm Ol (Requirements)
Eﬁ/ﬂ?@ﬁmfﬂﬁ (Tools/Equipments/Instruments)
(AR 57 fOfG WFeNeR -1 No. . IR ASELS,
AFREFN e fF6 -1 Set. 1/4 815 10 MQ -1 No.
. OO [CRSY §1CF1IC§§I°1’/CRO—O—20 MHz 33 kQ330Q, TMQ -1 No.
G (G -1 No. . PG 25VDC - 1 No each.
. R9fE® DC eI AR 0-30V/2A - 1 No. 0.01pF - 2 Nos.
[CRa LT ‘T/@"ilﬁlﬂ (Materials/Components) \ fggl;mm, . : 1 Eg:
. (FOES ~ 1 No. . PP (IO 36 (P1-5-TI) -1 No.
- 8-fA =T (I - 1 No. ) (€< E-T AL | - as reqd.
e |C555 -1 No.
Na® (PROCEDURE)

BIG 1: IC 555 IIIZE BT NIATC6IA NIFCOOIRI 6D A6 AT a73 AFHr Fa1
1 AT STV BAFIT AR FF~ A8 OMT 6 PI-QrorN oo (Roma fS19=5e) a3 CRO-(®

NI FEN TTOBB AT LT I |
2 foF 1-9 U NP5 TN OEgd FE 7 6oe AP G1e B @ (e AN 913
(FCEITE JFHOT NFEwI2I67 (ol FHE| TTOBAG NI WN-GI2N (tON) AT FE|
fo (BRE 1 32 2 4 T TFEG T+ |
O T CRO-(O C/AW REg WS, O
Ry| [aaka Ffgme fea F7 A7 Fare afe
mMQH . 4 JIE IBV| CBMAY W IIIZE
AE FATO AT =Ty A=)
555 OUTPUT
8 IC GF 31 N2 2 g CRO (AR LT FF~; (G
s o T F [ @oT fBoTs AP G (RS F g3 CRO-(®
were 93 ana TW RN EN0 SIwa T FFA| (6Re 2 ¢
MG O FIHY F SIHANG (FE TP
e 9 RANIM 33 KQ (¥CF 1 MQ 4 AIITEN F2 IGND-(S

EMN210177H1

GND

WIGGG 1 3-9 SRSy a6 330 O AfSTAETH
ST LED STSTHTS F2ew |

3 AR BT (Odl SIfFG A | " o ST B -

4 STRTE 12VDC ST BT S| B2 g3 PP CTHCGA G LED (T e

5 AINCHNT T CRO B FHFN A8 IGO0 FFEN A3 WRIE I§ FIN| WANE VHA
Vo OI3I6d WIOBATE CRO ST BB | @AFG FF|
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cofa= 1 cofa=r 2
AT R, C W ICRIEET R LoUCIoh 1)
foN-2 g eTe fov -39
NINTFS | WA :
Te111 L 8T ©Y
=1. X
RAC
1 33kQ | 47uF
) . 470 11 APFS T PG AT 4.

FIT] 2: BTG 2T AT NAITSBIA NIFBOIZTI6F (NHIT 432 AIHT F4T
TFC 94~ BI5-526 RO Fror FA0g|
3 MEFP JIET (6F B BI6-SR6K IS A |

1 1C R PP N3 2 G ST - ([N 3510
IC g9 AN w2 2 G GO¥ AW AT 0.5 N TS
BB O T TF T

2 SfFCG O SRR Bl SN | JFAT = Fw,
WANE A7 A ©ONEd Y& AW 492 LED
(A ALTHT FFN| 92 990 WS IR
TS FHFA A WHAAF FNAITHT ([P

PEA|
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AT G 8 TGS (E&H)
AT [ING (NIINS

AFAZOT 1.14.135

(Electronics Mechanic) - 433 BI2 NI 555 WT@WW

SHN-BIT=AH 72 BIRNIF 555

SIIHATHI*N

IC 555 JIIZNT FLA VCO (V (ATF F FAAFIIIAL) (ofd FBN 433 A
PPN (CConstruct and test VCO (V to F converter) using IC 555)

TTIIT: 02 YA (T AN SN =N

« IC 555 T2 B VCO HFB (OfF 933 AIFT 1

WW (Requirements)

ﬁﬁ/ﬂ?@imﬁl@' (Tools/Equipments/Instruments)

. AFEFNRT G F6 - 1 Set.
N E RIS G RO RIGE -1 No.
. Sufge O e san2 0-30v/2A - 1 No.

OABAT/SATAIN (Materials/Components)
. (G @S -1 No.
. AfSIRIEF (Resistor) 100kQ,
1kQ, 220Q Va W/CR25 - 1 No each.
. IC555 -1 No.
. FUNIGF 0.01pF/25V -1 No.
. @10 PBIF 80/1W -1 No.
o QI I S - as reqd.
. 10k AN AGASGE -1 No.

7 (PROCEDURE)

IC 555 IIIRIT LI VCO TH6 AT 8 HIHr Fa1

1 5 1-9 (R ST SIIATNT Gy ATIGAY
S THAFIT MR FPA 3¢ Vo N0 JI
DA OIAR FICGE IZ] A FEA |

Fig 1 Osov "

2200 ‘

VARIABLE
FREQUENCY

6 5 OUTPUT
R3 || 1K 10K
voLTAGe ] POT

2 CONTROL E@

8 4

R2 ”100K

3

! 555

C1. X, 01uF 1

EMN210178H1

2 ff@ 1 @ MU IRFT Wt (FOIERITS
'@W(Components) GASCHEEET

3 AFFS BRI Codl STFG HIH FH|

4 fNIF® DC NeTT AR (AF SRIPCG 9V DC
IR 51 P |

5 AfFNTHNT G CRO AVO FFw Jd3 3 ~g
OIAN VLY PP

6 5 AT fOf FCRIA (SIEOG TN TP | I8
7 NI FE I3 SHILET WANOGATE Ao
NI PN |

g2 I, TATINT (Mg (T
WFBa wreeAB (wAdiy BN
Tiffowrztgotad fFFwamafsn) fom 5
TR IR (SO0 AfTISTHT T
FJffafSe TWI R FFE ey
fRafge wfsitasa R sreaT sta|

7 ORE @St B Fege eOeoe oS
ARG P 72 (B 1 4 [FfB (76 |

13 (Bf3=
A AL ET L (RS (e CRoO f3fSs
1 15V
2 3V
3 4.5V
4 7.5V

8 SARHS QT FIGIG AT I |
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RAD GINF 8 TGS (E&H)

REAF [N (VIS

ST

GHFIAATRGT 1.14.136

(Electronics Mechanic) - S-S 493 BIRNIF 555

NTETST 7 WGLAABS fRTI 555 BIRNTA (OfF 433 AT F&(Construct and

test 555 timers as pulse width modulator)

STAHIT: G2 SRR (0T SN ST =@
« 1C555 JIIZNA FIF AF6 PWM FIFE TS 933 AIHT TR AT 2FF AGITEBG WG 6B (Of FATS |

P[TIGINITST (Requirements)

Eﬁm@quﬂﬁ (Tools/Equipments/Instruments) . AferaIgs1 5kQ,

. fFrFEn 5t 56 1 Set. IR, v WIS 10k, -1 No.

N SR EICIC IO G R BRI -1 No. FIIF, ¥4 W No 5.6kQ, 1 No.

. fNufEre RO *ewm sams IS, v w ~ 1 No.

0-30V/2A -1 No. . PGS 25V G

.« PN (GAIAG ~1No. 0.1uF, PN (&% -2 Nos.

. 9% S9IE (GRIE6a -1 No. 10 pF - -1 No.
e LED 5mm, @le] -1 No.

OAFTVT/SATAIN (Materials/Components) . Y- 7,[35 (‘T‘T'E-W) 1N,

. (FOES -1 No. T RAL b RO) (5K - as reqd.

- 1C555 1 No.

. IC @1-8 P -1 No.

- IS 1N4001 1 No.

o (PROCEDURE)

IC 555 IR FTI PWM FAIfH B AT 8 HIHr Far

1

PG TrIaTy QAN @W(Components) RG]
SAGE FAF G ATAGA TS GAFIT F AR
TP | VNG I TR HIHS IITE I
@W(Components) &fdg IGR LIk IBIR2Y
PPA|

5@ 1 G MU fRAF IC 555 IR FE PWM
PG PG (ot PEN

12V DC HISTF STATR Ble] FP |

TN (GNIAGT (ACF INBIE 7% NGO
FRIT MR IF  FI~ oIwaoe
ATIGAT GO bap 72 T AT AF STF©
16 P |

276

N 3 4 SIO6AG LED 4<% LED 4% \S&gzetol
T I

ARVCAT G CRO ABO P« 92 PWM
et 43s f&oo Bar(duty cycle) ABIR F(E
MO0 STHOFY AT FH; (B[R 1.9 SI57dA
@G I

(BfIe1
TN A.F.COFITABIAA [SMGBAB | WY
(G fEptest™ AT L £ i |
(a6t
e




Fig 1

12v

VCC

5.6k 15k
0.1uF 8
I
il
FUNCTION 555 0.4uF
GENERATOR
(CARRIER) TouF
-+ L
il —
— 1
AF SIGNAL .
GENERATOR
(MESSAGE) 3300
—
“—oGND

|||7/<l—

EMN210179H1

7 ARERS QIR A BT FeATw N

AT ZNH (TFNSF (NSQF - FTNAS 2022) - AFAARGT 1.14.136
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