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1- Rotating electric drives 2- Semiconductor devices

3- Circuitry 4- Machinery
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1- Fast switching 2- Operate 3- Triode 4- Tetrode
5- Silicon controlled rectifier 6- Switch 7- Triac
8- Reverse blocking triode thyriston 9- Inversion

10- Handling 11- On-0Off 12- Converter 13- Supply
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1- Forward voltage drop 2- Rating
3- Peak
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1- Fast Turn-Off 2- Slow Turn-Off 3- Wafer
4- Gate 5- Disc thyristors 6- Handle
7- Conversion 8- Light dimming 9- Terminal

10- Adjust
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1- Mercury arc rectifier 2- Direct current drive
3- Switching

4- Integral-cycle-contrcl
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1- Power factor 2- Phase control 3- Range 4- Chop
5- Train of pulse 6- Chopper circuits 7- Conventional battery

8- Fuel cell 9- Motor-genarator set
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1- Leading power factor 2- Electric-vehicles
3- Commutator 4- Commutation
5- Slabbing-mill 6- Rated
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1- Tap Changer 2- Stepless
3- Traction drive 4- Transient

S5- Stator 6- Rotor
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1- Inverter 2- Stepped manner 3- Discontinuity
4- Wave shaping 5-Feedback loop 6-Openloop 7-Variable speed
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1- Regeneration 2- Conventional systems

3- Vard-leonard systems 4-Control tolerance5-Dynamic braking
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1- Valence Electron 2- Nucleus 3- Orbital path

4- Valence Energy 5- Covalent bond

6- Forbiden band 7- Permissible band
8- Intrinsic semiconductor 9- Dopihg

10-Acceptor impurities
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1- Boron 2- Donor impurities

3- Antimony 4- Net

5- Dopped 6- P-Type semiconductor
7- N-Type semiconductor 8- Diffuse

9- Majority carriers
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\ 1- Minority charge carriers 2- Junction
3- Depletion layer capacitance 4- Depletion layer
{ 5- Bulk resistivity 6- Junction bias voltage

7- Avalanch breakdown 8- Zener diode
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1- Cut-off 2- Punch-through 3-Linear region
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1- Saturation 2- Positive step




www.ControlMakers.ir

5 e ) gl

8 S iS| Al
(ppn J_jaaS B 0ulis” 9uK1, 1) J ity F-1-Y
oY 1 g cal 29y o an o Jlast aw Y,z G0 a0 aduuy S i 05
A S ol st ais Lo aslaid §, 1,5 gl yob o oS 9-Salw n g p £3-
oo glgsl poaal a0 0 plic Iy i iyl b (5510900 Gulos 9 Syl ol
ot @b sl aT et TeaS Lasys (ol p sl g s plesl 0 sl
oS by boylgen g canl alS S Llotaduwg ol 9gi 0 Jog 55 a0 5 u 59b s
s wdls jo cuwlends Jlos ! 051 oy s g lio o 3Ly azy 0 g T sleas Ll
coloanlys Lo ogs 5l galgses polaely b o BL (2008 S g jldy > )
ey 6ay yies (5Ldsls) T oede & plasl ogas ol spe g Jog b o
395515k yawe jo guilogel gud Jagl jeb oy cdls ot jo . als sales alol Hly>
az 3380y il B9 B ol> a5 30310 S5 b g Al b5 (sl - 080 00 L
6 39b syt 5 1 arly Jodis i a5l ar 05T e 50 oLy 5 ablu 5l by e
33l iy ool cagr K o BB 1 gl sees cwlay Ay 551

Sledo e g Jlael 215 Wb 5y spinn s sloasllay ,STq v Jo 5o
i kil esaT gy ar ¥ Aty (Sobiwly sl 5y oS sl B asy o 40 cuiS!
s> 8 6550 S sledo s 51 gans bl L gl o pliie ¢ WS ySpla ol
ey meledals o0yl 1y Jlast o ¥ (S50 (KN lave bugs 002 audys w5
Slele >+ 235 iS55 ST sl > b sislys g0 g gl 0 oS sleol> a0 Juaes
agdlanlis blast 31K jpys (b (o o lage bugs iy 0 5 a2Y 8 Sl
sl yrgsanes lassgzs o2 by loe [355 wdlesksibidy gy l5ljedloonlinome
cogd o gl Sty cndil slebl>

sl Jma> sl 2ol sl S La—y JSS b WLl 5ldy S ST
Lo wanlys 5 sletend Jolb Lol ol 0gd jelie JSlo
Ol 1y o2

Ty Jlast 51 (Loeyio) cu iST ledol> jgue — )

Ty Jlast 51 el sledol> j9ue — ¥
|)j‘ JlAﬁ'A.‘A.!L_p‘SoA.CL:l n ab guyb ;leS Iy Jlaslay 60d 3y, e i> ¥
3 xS0 b3
1- Gate 2- Signal

3- Built-in voltage 4- Retarding electric field
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1- Analogue 2- Polarity 3- Drive
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1- Revers bias 2. Forward bias and blocking
3- Forward bias and conducting
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1- Termal runaway

2- Triggering
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1- Spurious 2- Turn-on
3- Inhomogenezies 4- Turn-on-time

5- Radar pulse modulator
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1- Minimum 2-Pulse 3- Rise time
4- Tatching (or pickup)Current 5- Holding current

6- Electric backlash 7- Bleed resistor
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1- Witnstand capability 2- Period 3- Conductivity
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1- Breakover voltage turn-on 2- Dislodge

3- Space-charge 4- Periphery
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1- Overheating 2- Diffused Junction

3- Turn-off 4. Natural Commutation

5- Reverse-bias turn-0ff 6- Gate turn-off
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1- Short-cikcuiting 2- Phase-commutation

3- A.C. line commutation 4- Forced-commutation

5- Integrated circuit 6- Miniaturize capacitor
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1- Peak forward voltage 2- Forward braekdown voltage

3- Peak reverse voltage 4-Diffusion 5- Prototype interrupter
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1- Heat sink 2- Intermittent
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1- Diffusant 2- Assembly 3- Stray field
4- Button thyristor 5- Integral heat sink
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1- Ringing _ 2- Damp
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1- Spike 2- Matched thyristor 3- Clearing time
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1- Balancing resistors 2- Reactor 3- Coupling
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1- D.C. firing signals 2- Pulse signals
3- A.C. Phase-signals 4- Reed switch
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1- Bistable multivibrator 2- Module

3- Isolation
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1- Single Pulses 2- Multiple Pulses
3- Monsotable Multivibrator 4- Defined Magnitude

5- Unijunction transistor 6- Astable of free runing multi—
vibrator
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1- Synchronized with A.C. supply
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1- Block diagram 2- Sawtooth
3- Schmidt Trigger 4- Pulse shaper
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1- Starve 2- Self commutation by resonance

3- Polarity
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1- Fundamental frequency
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1- Overvoltage 2- Overcurrent 3- Circuit breaker
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1- Arc voltage 2- Detection 3- Saturable reactor

4- Voltage surges 5- Storage 6- Surge suppressor
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1- Smoothing choke 2- Damping 3- Block



www.ControlMakers.ir

5 e ) gl

5 a3 ,5801 oA
slanliaglyp e C 8yi> 6,053 3l 3 € 5laly oo 5l S3g0e 033l e ¢ 318 o0
L3y Togrs ar anlySae o T Vo 51 Gav

&S g aulys U gilgnys |y syt s Silgi e dy/dr Sy pudue Sy ol s
ol Sy apdis aie S1. 395 sy s o b wilS] g by p gl sl prized
i Salonsl aoy ;0 85 dv/dr Swad Sl pais « Slol 38 Jog plun & 22l padivs
31 giand 6 (g 5 (Jara) OISy S p8 - Oy salys Glarl Bl « ol gl
olyildy THY agd g0 o=y THY oS gaige « ol asls olds vq — v JSE 5o T
olas S g il sl sy Sue e Sy Foo adyl Ghalyd shy1s oS oS oo
SaS dv/dr S ypaais yulys )8 jgtens o5 Ciblic a0 YA =¥ JSa 5laey C ¢ R L polis
ol asl C oyls pu g0 5kdy Ve gooa Jlos | pudtius b2 5Ly V Sh.owS o
tas anlys laal o 5Ly

dv V-V,

dt L/R
' / sl e gloy awl LR oTy0 68

TH,

THy

dv/dr agad ol Y4 =Y JS&

= 40wl sliia & ¢ il slaly syl j0 383 S3lye R caaglinly g9 51
Syt O3B bgy By« 9gd pmsaly R angliagad Ve 138, LS dvjdr bl
93 03l s 3 g 93 0315« 955 aply> ¥ las oly by R oTadsl obes> IS sl
S o bl ey s L e S o B 3 9293 1355y 9 S e
Slopsblily Basbdles 5Tl sl (K28 03l ol oo 3y5 o3l 3gu9 51 51

L0 Lis ail Sl BlpS g A=Y JG RC by b S by o5
Ayl & 3l S e 58 (S8 5Ll g 009 b el Lo o o azuyo sl

1- By-pass 2- Switch-in
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1- Screening 2- Pick-up 3- Clamping circuit

4- Attenuate 5- Clip 6- Free-wheeling diods
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1- Thyratron 2- Mercury arc tube

3- Wear 4- Contact bounce
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1- The bidirectional Triode Thyristor (triac) 2- Back to back
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1- Variable frequency inverter 2- Run-up
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1- Tap 2- Contact 3- Make-and-break
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1- Range 2- Pole amplitude modulation 3- Cascading
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www.ControlMakers.ir

5 phma ) el
y B, 9590 yiS
a2 i
V @Z
(v
(M
% v 2 —
’ '_'—_';—_ )L.' v
le & e=x {
v (v
oSy ly solin (saiaih VA=Y JSO
56 e (v Vg o Jlas! o L ()
3B e (¥ by o a3 arie b (¥

Carls L sl 5 52 g ol 0235 aie Ly et LS g o5 Bagie olo>
cale ay (000 gSae) Sig)ly g0 ! - AL aadls ) agdic auie 5dy polyr g9 o lowsl
oy oS \o 39a> b sles)ad slyr 9 cams o lio 500 0w Sla,lae sl U puais SIS,

038 g0 5l o0 liinl 3590

(«) (<)

&;&D L

gi} o e

(<) s
wrlrarls glaoges 1qy J
Lsg‘s)’:“"“)”;."'-l‘:h)‘é)" u)lé—\:o G‘Hw)l-!'h"‘,-‘ @l"'l’ J”—UJ‘

u’)"'u"“v Qe — >
bz oz b (o Lal>— ¢~ )LA)L)H),_“MJA.-. )la)l.,u)l,_

f "J

1- Centre-tappedlead 2- Charged




www.ControlMakers.ir

5 e ) gl

KARCR W 4] A

plis L .+ an3 g0 ol 1) 7 Sin,ly 95 o Uyu.,is...u bl Yoot JSB
oT 3968 cul a1 18 =¥ 9 1A =¥ LSS 50 (1 ) £ - Sayly 5l g lao ol e
bt )l o 90 5Ly o 01 g b (il Jos L il sad b3l [ plaaslr il
can difdr Sl 51880 535S Sgas bl g plaasla ploy Jgb eend ssbiie

a0 5k 50 bt Gl Lo gl 0 (r2ay oyl ysb & a7y 3 THY 288 99
sl gz ot o 99 80 € 031 ¢ aml i Ly 40305 g0 gz o ¢ 22T 292
oS cadge |y o ypions 55 51 50 0355 hge b 5w 3Y 51 b 993 g0 bt 53595
3l Lo 23S 0 clad oy £950 55500

i3 g s 10 gt 35 68 (i} ke @y 5100 b g L 51 Sl e shoo ,E 58T 50
sl g 35 g Jlos | THY sgem 55 0250 02 Sly> ol (o g L IS a0 yeus
35S ool sl ypiuls ardyl cmppun o Sy 1 ardis gee Sy olos Jl> . 2S5 0
syl gy o o035 (v (295 lospkudls Jor by ) g Loy Sl B liso s arLiy s
ashiis aio 5y yrlyr 996 3 C o3 - 20 TaBlgs Sz s YV Jobie (55 Ly g5l sshuslys
3 i+ o ity Ly b [( 1) Yo — ¥ JSB3ub) ] 5 loabinpt graSis s9bas e 395 00
00,50 ey 1Ty 0ais Jloe |y a5 ol a2y a0 Gy b (rogs o Sloy BTHY
C 03l 850 Sl e st 5 b Gy < 3 0 (S bl v 5y Jolie 5o ]
aroad Jlos 5y cuimmad ¢ 393 o0 0T 038 gl 3 Ty g 3 005 sSae wlle
3995 000395 2y po Cpabhd s oo ey a5 3D 0R05 P10 arlyl e
ol Sleade> 53 Cabd i L 383 g0 a8 395 51 palie Ly [l L] e pe
Jos S 398 g0 Jlos! ppy 29t 5 62 gy oy 65 aige g Wil 0 GG 150 1 L2 as
Sy g0 S Sybassss

st o Ol g B s« eige b el by g b Ol GBS
U JN FRNY SR REAM JTSYCVCR B SPVp ESRO ERLP SR TR
—dpSaslyplys & sl gl e N abT e (Slssie) shily S - a0
S sloul gouiis 1B 3l T lie g Jos agyo 0038

S oy b—t D3 o0 9 3308 ylams slajialyly o (S 5L STl 790 JSO
00T by slpt - a2l gyl g (A2l gar0 gae b Jas &4 505 plepsinls S)
55500 andyl Jlaeys sl cdls &y olows oS oo apads Cab 5l b gugian 790
co S eolicu! o3l o0 3l

1- Free running multivibrator 2- Rate




www.ControlMakers.ir

5 e ) gl

19 Bl 9590 ) yiiS

TH)

-ALLPRT)

R FXU

(<) (1)
Vo ey Saly Yoor S
Sh oy o 56 LB 0 (2) Voo Saly el ()

1y ool 038500 ¢« YU vgSne 56y sloaryd olaul pgoo £ Bda pu 93 o 2920
Doy o 3l plraslr Jolyh 5o

el lr padonsly goluel b oS 8 oS wgd il g9b Sunl sl rolis
oS anlys ol Ty b sl o3V huly) slas Judou + aiS Lo @90 9 pglow

SU bsilae pgo seb oy glrasle (51 aful oo o ;55,1 (ol 95100 (S0 50
Slaagplonlanl (K008 0 518 azgs 300 GOl hlae Sgsly Gl 6 < WS 0 s
v 1 i 55 loyd aede by (e 51 L ardi aie (ad o UgS Sl

26 L () ) Eayly slae Jdoo
g e bl S 83 g Lo 3,10 oS (slasiph S polis g Yo — ¥ JSE gy
JoBaul 1) 1oy yiu 505 adazsl o (o9 Jloul 1 Jlae yolie STy . ogronlys b
Juas Gy 5l ol 9 99t g0 (B phse JSaw ps S 5 Gl Sl ¢ e Sy 550
g 138 T | 5 g 3508 ot oo o0 Jb 50 .98 solin! 1,38 w¥ole J> sl WY
iy 65 05 pyb g puy (ST =¥ S Sppear Gl b Yo — ¥ JS2 WS
cyoshlo oS eyl Yl g0 oy g b o cwlon S 5l c o3 g culas TN 7y
s 59+l andyl & Joas J—B 1590 59320 G Loyl ol ) oy Juows

Dl el oslae GTdo ke cudyb lal

1- Bifilar winding




www.ControlMakers.ir

5 e ) gl

Q)&\&J’ﬁﬂ' Yoo

' .
G- (‘—’;—‘) .c=¥c (5=¥)
eadJyaws o laciaglie Ciygo ol 50 adl 11 & ) augel oy audyl slo)90 Canus S
)l cal oylas adyl ey

R,=(l)'RL (Y—1)

n

Sl sladylhlys g aaTaslys ;0 (0) 1) =¥ IS Cige o Joba slae ulpli
Sl adls by THE cylan 51 U6 . 0l o Slowl jloe gujp

(o) = (A=Y)

&=

il 53 Sgr 088 ,I0,L Y1 5by b C o315 oS g b . 03 g0 598 L 9THYG2Sb 5!
il el ayls € pugs 5o 5y

Veelo$)= (,—f—,) Ve(ot) = £ (04)= ¥ (3=

Sylas (@) YY) =1 JSE jlos 1,38 ol O ySlas 8058 o i Jaws s o Yol

Lyl cwl

Vu(t) = (Lp + Re)(f) — Reiy(1) (Yo—¥)
3

o= (Re +E:;)i,(t)—R,i(t) (VY =VY)

coml & 120 Sl gshe ply <o Glrabpnicwlaslis gl () oy &S

am (11 = P)s(1o =¥ )burlyys Jole b WY o o35 58 & l-."_-_..f:“ drs p=%
'a""!Tg‘ SLE IR ST o

Y < L8t ~ LIE 1)+ R6) = Rely() (r=1)

1- Operator




www.ControlMakers.ir

s, 9590 )08
3

5 phma ) el
Yol
L) Q(et) 3
°=R,l,(s)+{——ées s ]—R,l(s) (yy=v)

SN ahil lga Ciaw 53 JE ol g sl € 031 aely! (SepSILL Qo) 0T 00 6
tady ol (1=1) abely 5l YLl cals

9—%”3= Vee(ot) = V. (Yf=-¥)
’ (1 =¥)absl, 5!
VC, R.C.s
=€ e 18-Y
1,6) R G TR Co 1(s) ( )

senle (1Y =v)akly oy Hlake Quille U

Y
VLV, VRC _[RetLstIRGs'] | (15 =)
s R, V+R.Cs \ +R,C,s
Call ey bty Gab 7y g 7o g se ol slesu b ST
L
R—C=TL (‘Y-r)
3
R.C.=1, (VA=Y)
sl )0 ;i Cppe ar (15 —1)abul,

V [’ +(rp +Y7.)s+1]
=L . -y
1) R.s (re1esT+15+1) ( )
3 gess90 & Lalagly ol g (F) Vslueli g g oyl gty aryd il |
CN-T9)

(Yo —¥)

Vil cwl ojle (18 —t)abyly GugSae Joos

1- Murphy and Nambiar




www.ControlMakers.ir |
X

5 e ) gl

a3 S il Yo¥

L0 +1yexp (t/vr) sin 2 . (Y1 =¥)

. V
it)=— 1|y +
R, ! Q Te

el ayls &S 2T o9z 0 (Yo —T)alely jlasan bt 0 e jlake gl

Tl (Yy=v)
L

Ly
fRec,>kL—. (Yvy=v)

e

Feals puSs B0 50l GTOob g8 by g Ggd abl) sas cdl> SI
Q=o (YE=-¥)
siaw | (g yaiie 5ud g car ke Sh 1 1) Gl oS 9B 0 Lo (V) 1) elily s

(Ya=v)

it)= 4
R,

L S

FR.G< L (Y5 =1)

e Re ’

caiS 0 Sgao Lo Gde gLl b ol jeby 03305 aie Ly ¢ 390 090900 ST S

Symidey plugs cdle (Y7 =) JSO Gab s2dis e oL b Gyl 0 050
0 S 3,00 3929 O sl a8 ,lake JS1ao oS laks Jilas lgis oo L oS aalys lawy
et ooy 090 S )0 05 o aalys syab Slug Ol sub Galiilejlasl 1 G
ol 0gd g0 abd cylan g sl 7 slawsl e b by ol die 998 g0 o 6y 335
Gb (990 dio oLy oSl gl Jgao cll L whiy sl clls ol Gl S50
A8l 31 Hebie oy L 09 g0 yho Gly2 oS Cul gaige Qradls glymy Yy -y JSO
i(1) ol gt ymr Jo8 JSaw 0,42 0w 51z Jogb j9oe Gl O Sl (Sae ,laie
VoS gaige ¢ giay 1 3gd wlao

Q=‘“T’T (YY=Y)

* Lot 33 3 (Y1 = 1) byl oy s |

i(t)= o (YA=Y)
Lanls (1) =)kl 8 (YA=Y)abyly oSl b

0= - L@ 4 hyemTire (Ya-1)

Q



www.ControlMakers.ir

b pfas ) gl i
Yot s Blsle,yige ] S
10y 99l g0 o0 0dolae il Jo
= <. (Yo—r)
L T g0 a2 Koo bulyi L by oS
o/m<T—°<r/nc,, (Yy=v)
L

stles byt o I oo b sles s sl o Sl byl 4508 ol

THY yimns o8 o8y 31 om THY 235mtrs & cal ool (> 1b Sl pa5d 2090)

cdlo & THY g Sl b 39l ugfan pLb SE S0 by gl (1= oalind 59)

( THY omize) )b s 90 50dy ¢ By Old o sloe Julos aaldll L8y Sogame
. Lol anles

\
vg, ()= I,'(\ — Y exp (~t/Yrc)cos ?—f +a exp (—t/Y7.) sin %) (vy—=v)

< c

S ol fiaS oS b il oS olpme b (399 aboly b 5L s 90 50dy) 2ae JS5 !
9o 5bady oS ooy 0gd g0 yidew To/1p 995 0 S gl a2y g vy
o LUTHY g5 5511 o lo3)] sy 90 ik 53+ 395590 1 TH Y gt L3 9 g0 sio ;b por
990 0 PASTIM (ol (Sao s 0yl Jaos - 0 Sanlyscnlan o)bys 5 aisly it
b 1) 0l Ol Wloge e Do 0 l) B i sBiod 59 g ot o
c 0,8 bw Hlao sla el L

(ﬂue_e) v (vr—r)
=
ol gy g by caiie ol S 398 0 21y by b

o/Yd < Tc <Y/V¥
Ty
Te > ¥ tott

f max = "!r TC

st e Sl

) gy THY s e 65 goign S poinSe 1y Jolaw slolae ¥) — 17 JSE

(1) Sz Jolee e o JEJL o laa— Gl




www.ControlMakers.ir a

5 sFnn ] gl
RSP | Vof

T R A1
e VXY _(°i+ BT e 1% 0, <0, <0y
T

Q
9,70 .
TV o /
Re [[°F )
\ o8,

Cr

TR
i <

Re o,'& W VA
. \}
/

-] 1

oy el iz nols sl adi slasbor YY oy U

=l o loen exp g

Sre V| (YF—¥)
dr 1 ]
oﬂ.?.”h'rl)é
f| =TTC’ (YA—Y)
s bl
1y > lofr

Lm0 ¢ Cal sy 5 ge B o 101 0T 0 &

7o > Ylofr. (vs=Y)
=S Jas i g ady a0 51 8 sl s dScunlosgy ool 50 p58 Judod ol ples 5o
10— Yarlyy S5, 6l syl lelit g ol 53 6 33l 0a iy iae 53
(odbasdyl olrasls 51 Bus e ¢ Jlae ol ylaely cudsS L oy dalys Cuwyol (15 -7
oy i o5 y3b &y ol g0 1) Sl cdlo L aS  olaul ) e pee b 05,8
Sy g orlesylole a0 s § sgaras(TY —t) adoles olod caad lads by yp oS oS
f i o g 5y Il >

exp (=#/Y7,) =0/ 08 (Yy—-v)



www.ControlMakers.ir

5 e ] el
ol o BI15, 90 )5S
L
=57 (YA=v)
b 85810k aindon amais 53 ! g0 290 S s K oy Jilan Gjre ko) el
N IRCIY PP
R S I (rai—r)

Yt 1. V\YGR, YACR,

JK o ead aols Lo 1y plj 40 250l oS aabge Luyis adylhy ) ciiis 0
D909 . J,.!“',ﬁ‘:n,.}.‘.‘u l@.!)”l:p c’o‘mw)é .é,::‘s. )‘)s).n Q—:l.il éh;l XY =Y

)

fmax < (’fo—\")
‘v, .

.oa_..g;i.'o)é

7. < x) (H-S,Jngo;') (fy=¥)
ot g0 Jlast yuj ably g s 1y gt Ghge s oy e

Tc>"[0ff>x\- (f“"sg‘@)") (’f\'—\")
colo aalys a5l 4 (u....l).l..) <l lalyy abuly !

xy <7, <xy. (pS s0 P ) (fY—v)

(FY=¥)abely 998 uaas € g G slado TUloo 0y 9 09d (pide gyl cunylia
c S o e 3w |y L ogan

Josjlim 092 aid 138 by ;L S () vy v JSE 0R ,L canglis sl 0y SI
Pl lply oS walys Luge didu L plse 6l 1) i s ¢ o310 pboasl>
Ly 3 sySele olrasly 5l g Jlol5hdy ogao 51 b all ol JE f3lealay ¢ )lade
oS Gas |,

L B oS 805 0 (GBN) 1 v IS Golhe (8 a250) )l ot jlae S 0
e 50y b e ad SIWS T ol oSlec oS 1, () o) g9 1 Sigsly 00l Glo o295
P08 el p S0y ly ploasle Sl 2 @i auie S g WS S5, L AIS 0 apdi
s by Sligy guwYgae shms slse ol ¢ WSl e g0 JS3 0dge 1S5y, S
75Uy [olaul] sl oo g LaKioge, b Gis sly oo oS il S5 (il L oy Salys
saledlol ety sloogs (W) YF v JSE. 0,08 0 513 solidnl 390 Gl G,

1- Tolerance




www.ControlMakers.ir

5 e ) gl

53880 g S Yof
s L y> 6 aige + 300 g0 Lo asload jehiia du so,L )l sl &S L, Dys Dy
a5 e Ko 5L sz sl 9ge0 2Bl ead b 4y b s 5y Gl Ly 5By o
¢ ogt gals TH ) SV 1 hunts o in 0035 (59 8315 sty Lty - 98 g0 o o]
S g0 13t D) Sped 3 4ediS gte ¢ iy Caws ardyl s Gosb 5 Sl Ol
o3lal Sy A 33 1 3 S e 51,8 eoliiul 590 Gary S g 51 Giowd y3 DTS
0950 yusd 5L 5o ¢ JSw po y3 T asud Jgb 50 ¢ Y (2Sly) 981y 501 989 g0
et 3903 + 33,55 s oL y> 0285 aio & Sy JSaw i aand gl (B 0 9
(89S gSan) 3-Sig, ly aiabig ST, 2 o Jilio i aio &y |y 2315 5L STy ipe
sy o 9 o (s lgmbd plad b 1o Sty o y90 & LSl G551 el 50 9 995 Pge
5bdyaS g0¢ S togy yools gaoge ppd Wbl (08,18 solitin 1,90 WOguo SS L
S o pus B0 923 Bapbil 2oyt g0 ok ardis g Sy 5 s 5w 93 rsSne
(B1) side sLa3L sl ¢ clad Sl 30 sy o5 agyd Say Sleugay Lo ode
69> s lerladol o (003L iSlas sy olows Hytiio & 090 g9« culls ablys g s
300515 grmppam sl 31 00,0 03 390> 53 aF (808 (gSan) 5Dy ly 595l gkl
Siphl ek pad B0k g0 oy 9 lyghnliglenl & Bages S1. (5) sl o Jlas!
S g0 My 1) a0 di5 anio 8y CaiS ool ¢ plrasle was j0 L Gde jo 80l 080

08 obay s T 50 6 cal () @) £33 - Kinyly s Vgl () ¥ — v S
() ¥F —p IS S0 s g9 ! B8 0008 (s THY 5 TH ) SlR285 20
D 93— 39 3THY. €. L, 099! b ¢ s e 51y (5o aiS (gSae) sl ,-S5g, 1
IS o 31 sladais o 50+ a3l putiis BB jiabyl S g g0 ST ) lse Buugia 5Ty
9 oosSee Wbl b b culan cdlo o G855 THY syie y5 o0 ooy caode Jlos!
—oless slae il ar BB (loy S 3l 393 82 395 THY sius il 9 38 0 Sgo s
. 98d g0 Sigals LCyo 0

30 aw @ 59300 sl ¥ o IS L)l (1)
il 003 80l s YA =¥ JS5 50 g ol aiile Jog s JS3 L1 ¥ 0 NS S0l
apdianin S1. 0,10 Jog by ahbiindy 99 9 CamaalSSy syt 5 JToael 1ob &0
1y sy i 295 s ye sl Gl g € 03l 2308 ST 5l g Al s oLy
ise Jio o 30 aw W,k sly o 05 ablys sy ubiius gge 5y 5l w99 0 bS50

1- Reactive power
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1- Overlap 2- Quasi three-phase supply
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1- McMurray inverter 2- Improved McMurray-Bedford inverter

3- Impulse
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1- Deficiency in current
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1- On-line starting 2- Current-limited acceleration

3- Thermal destrative )
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1- Variation 2- Multiple pulse width

3- Selected harmonic reduction 4- Harmonic neutralization
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1- Synthesis 2- Stage
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1- Pulse shaper 2- Integrated circuit

3- Binary 4- Backlash 5- Micro logic unit
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1- Symbol 2- Overlap 3-Chart 4- Converter voltage ripple
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1- Non-laminate 2- Interpole

3-Crossmagnetizing component




www.ControlMakers.ir

5 e ) gl

ERER S| 1A¥

1
Ra, N AN I BN AN
[/I / Sy s ) N7 .
’ { Y ; E(‘
Ld/dt S H

~—— - wt

5y zoes Y —F JSS

vit)
?: Vo- NN TN TN TN N
y E N
| .

S 9amd ot JWSI WL Lo g ¥ =¥ -p
cﬂ°“s‘x5ur)b—5°°EhJ°zr‘:ﬁrt&”ﬁﬁJQthsﬁu)éhﬁﬁ)fb°4‘;~sb35
ylitie yly> ardis asie Wb S Jojaé lasSly by e adl podlie Ly L apdi
SLeSrm 9310 1y 105, iy paino by aio 5 53,1903 (Ko« bl 095 S,
Sl sbaaiio wls o oy (P N PRPSTU] IYUE QYW JCN P SRRy I gt
30 1y B0y ity 5Lty 1055 0 g ! puinn by Slesd b S g 59 S
casloa,S lagy (v vy ¢ @ Syl ¢ b ¢ lgol s Jud 51 ) (23S leSsow

IS5 b (8 5 g i 3Ly 5 Uy by S50 ol 5168 5 0b (led
6992955y a2 8 aScal giae Tavcm! - 09d oo Joog 9 @bl o Sleolo; Gl YY — ¥
DS sl + il e Jo 915 g0 s loy2 5y Bwgio ylake g caul ol
il ar Joy ol s b Lob = caole s olp5 g0 gy 0w b 15100 ol 50 5Ty
el iy aw ol ols s |

pebiis 6 (80 L) 7 9ol ron Joy ol (3

pebis BB 1o oy ploy g el T (Y

Tl ol au o sl oS ol pubiis B 9o 8 T gz, Jey 0l (¥

Vo= Vion/T. (YF—¥)

g9 slae by g awyy Jblas o SaS Olo aSuyl jebiie ay |y gyoudS )
Sl oy Al l gy ¢ 598 8,5 556078 Gesb o 5Ly pubiis sledy; b aunlio
Sls 5 50 . aina Jgare Bylao (l )9 55,8 Yooo g 800 v Slaws 5 . 0uS o
caadls aulyss pad lasb ly P8 Ol 2l & b slessls e

oy | gl syl g Ve ) o8ige K05 5100 o GBS 1 iaud (el 50
ol 000 Jor ar Bloybyo dade Jodos oS canl 5,5 T ol sy 909 0

1- Morgan chopper 2- Jones

3- Oscillation circuits
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1- Damping factor
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1- Open loop 2- Closed loop
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1- Inching 2- Contactor

3- Operator 4- Wipper
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1- Momentum
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1- Quasi-optimized 2-Servomechanism

3- Bang - bang
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1- Servo 2- Bellman 3- Feldbaum
4- La Salle 5- Pontryagin 6- Chandhusi
7- Time optimal 8- Super Position 9- Frequency
10- Lyapunov 11- Describing- 12- Phase-Plane

13- High order
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1- Moment of Inertia 2- Visc¢ous friction factor
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1- Cycloconverter 2- Baring

3- Turbo-Alternator 4- Hogging

5- Isotropic
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1- Pulsating 2-Inbalance




5 e ) gl

www.ControlMakers.ir

ey 085 395 90 J S
Skl glr wle an gl (T oS S0 ls Gl (g 23S 0 20, 1) gm0 by
I 35 gy lg5 o1 ok 330y Bilys |y g s Bl 50 gyl | plrasle L 0l ugia
THAY THY S sgium ;5 ST Lo g1y« 018 ploul saiS Sgaoe Cuaglis 5 o505 aw « 7y
S g o5 s M aS aigo « 998 g05l0,L b Jldy o3lsl & 5l ¢ aatbcglaa b,
THO 3 995 o B THYGLE 51 Cuile 90l 3lasbly TV sgiun,us g gl Sdo L
THY a3 53 3 Ty 8L ooy S8 ojlaslay (S uSl )L ST, oS 0 ugSan 1S L,

vl anlys aslol Jlyy ued & laay ool oo o . o0l sanlys fgels 50

B Y

()

S & orlad b Lo 65 100 (59,0 59 Y — JSO
b Lo 65,5 (59,00 (552 (o) L sy po (1)

i ¢ 2l paeToniige g bl ol Jdsls b b an b o S
& Gl by p3Y Gl gom G e lprli a8 0 0 bgS Jlasl | a0 dis aie ¢ goay 0l po
Shade 5l adon g)late L apdis awio b pm sgb 4y guilagel c 13900y 0gde . 9,0T Jos
cawload aslsl jlas oy s obgS Jlasl Gl 9 Sogasecyr abivy! oy poa (i lagal
o Tmdge o ly S i0ugs GasadSUjhs b o plotle Jos,s o8l s (yS]
i lygaraslys o adge B3y anisyo (odls walys 342y SjaslSgan aloye oy
il el aS0gd Bl uilagel (p3Sle canl (a0 ol lase oy pinr + 23k aalol
O 0 el 033k
Y0 JS L 0gd 0 e Bt S gillely Qs b T adge sy s pe
by SeySilazo popl L ligoly agu;o s sad Jlael pude o0l (30 aabyy sy
gops S3lugSe sl - 303 0 L5 wgo 51 aujl gypue JTony! amiioslis ez b plys
e 6y 9w ¢ oudb sloalle ©jp0 a0 b di gy a0 pedle culan yy0 b o
ol agise Gl pan BN &S0 g 1 08 65l g plowle Gogr b
o Yo L apdis anie 550 £laal 9590 50 L 09y aRlysu 5o 9550 st sl g5




www.ControlMakers.ir

5 R el
35S0 Tre
1 g g 31 St S2 i8I 0z y3 Fo p8 52 50 92 bl asiaud 3L 3590 9580 Sledly L
ol 39 ¢ S 2 50 T 9,Shee 250 1Yo Jgb 53 gt s o sl 130 08 )8
. osi Jlae! il

(abs)ens
— 1
oz, v Tr [ eJolsl ]
THY ¥ 1 ] B
THY 5| D :
Trr B nan mn DS
THY rr
THe T 1 ) D
TH L r
() [y " I I B N B
ol
;9 _|
R I TIIIS
V772773
Y vz w2772
B 277777
(<)

Sbaw slal,e ads 6lp ilS s v o S
(S sl 099 5 ) azmys e ()
e sl (<)

olto |y ly phS ¥ Joe S guliis Ymp g F =0 0=0« F=p sl
it Sl S5l o S i is o0 o 092 3uy SBSS 0355 pde 025 3083 0
Lol it ¢ 608 L g lanepp syl s e 51 aS s gino T ey el bl 9y
56y Jrly as gliion! pytrio &y s oy 515 b gl by 59 (2 pa LS
ol 8 Sgan Lujis o 95 g0 audes ) iy o 50y  Jaom! 9590)0 & «canl 55V
bk e &4 G139 S0y3d G lyal - gy Aly puine olyz 05 pia Ly 51 i
g5l anlys s pld a1, BT ol
Ll sslaslely gige ;3 ol ) SBhol y (g yiwl) pr> & a0 3216 s9biia &y
T 5l iam g o 05 bpS hacnsy 10 Tl obad - el )6 gigol yidniss By o

1- Stiction 2- Alignment




www.ControlMakers.ir

o ] gl
o O3S 95 90 yiiS

el . .
A SE IR L o

2»lzS axly 2 gn \/\
Y A
Ny

° ’7;
ul!..)i) ‘ Mld; v.....-l-a’

)}w'—'?‘):.-e-b f-0 Jse

O/ #
Yo/ Y]
QL.t-”) ‘ M‘J; \....u-l-é, wryh

/Y

g

° \ Y \s
axl Gl
()|A.‘,$.; Se>y Q,A..«)c..,,.u-é, U‘)—v-'-' F—0 JS"A'

%@JH-‘ ol b o Jae ool sl - 092 9alys 5o 990 oL sl callory
S o 50 |y i ab pu gyad ¢ 035 Jlac | 5Ly Sl (089 59 599 10) P2

1- Detent




www.ControlMakers.ir

e ) el
iy ulil \Ai4
N CrrﬁAC%u&a
oI bl ps syl —
% for | / .
:J‘ i e C’“
R vof | sl /

- Tty . ]
EQS /NI bl )
] .
",‘ Yo )'L' A
2 b8/ . L
g ° 515 1o 10
5ty asly

ol g splastel, sy Y - JSS

burgiaS ¢ 25 2y0 oT o Eu 5l paile (guriel) pr2 bl ¢ 200 0 plio (£50008 Jos 0
A o spSple (ogd 0 pily F o S

Sy ¢ Sy Slesem lp s slady sgb &0 sgise ol bl Slr sl plas
ol L&lhn&.,gjw,ﬂg.upd‘g.lo&ub ooy —a JS jo ouly. el
Sl 65,8 J30 o oo s (65 Lgmi€ Bl 0+ il g B 195 0\ st 5 (g
Sl sajlig prdoyB Slo i o yioS bl 39 g0 03uiSalids 1o 0y 55,8 1 /¥ 51 siders
vl s ol s poml s Sl B 50 aaS wyod

7o slese s sl (A 1050y ()
s atye ol 3100 Lol (556,07 gy5) | gy g 550 T sl 650 iy
el 99 g0 a8 B 10 STy S5 oS 58 )05 iy oS g S spig0 90
auoty plinl yaspS il adib s o0 Iy Vb Q..‘S).s PURVERFICPIPIE SWRA Y 17
A g0 Jrss a2l Syy g S Bt 0 Sl 50 oS ety ot o2 ardis
S5 eoliinl 8 )00 b b g piionS 58 S0, 6 sl Gl 1) (S sles oSy
19390, wi3d S 418 a0 liinl 9590 228 SleSyme 53 190 Jlu j3 5L Gyl LT 0o
‘ M&Ko@‘-ﬂe‘? M sl 5,0 Ao b YU sl s,s,0 wylsny by gy
oolo s 5l yow 3,018 %)Lﬁu & w8 Sl ke o S 1o Sy oy, 1
o 3y Jo by 5eS 30 JSie 59 w5100 oS wlasio oL bl

Srg0 (I A = 8 USE b yliiopy by g JEO w10 STy 53959 50001 9
el ¥ s 0a2 logle § 630 008 S8 L 952 g0 305 g3 03 g0 JSB gl |

1- Turboalternator 2- Inlermediary 3- Line commutated
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1- Invert the machine 2- Quadrature axes

3- Segment
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1- Resolution 2- Uniform

3- Universal 4- Lock-in
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Amplifier

Monostable

Gate power loss
Leakage power loss
Fluctuation

Fast turn-on
Regulation

Prototype interuptor
Thyratron

Thyristor

Matched thyristor

Time Constant

Displacement
Commutatore

Forced commutation
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Transformer

Variable

Clamp
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Circuit breaker
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Schmidt trigger
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