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This thesis mentions to the c%opper circuit, a
electronic circuit, that used to control power
for the load by controlling voltage. Compare with

ce 5, it Jis the rectifier circuit. But the choppar
with higher voltage.
Jones chopper is the most  popular because of its

over the others.
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' a bes + 8 ° Awv < a
voltage avanlnfatmosiidton 9 MliimainsaastitemanuTaniaazes Insa
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(odfiarl¥ae Hacusentinfu  doflums Bondn @ Tunnsoonuuyeifefiaedo
WA 2 ﬂiaﬂﬁiéﬂﬂﬁu 5EA1719NAT peak voltage Qoémﬁﬁoa1u17nnu15mao
n5aimes Sndsemaviiona wﬁoowumnﬁwoquqﬁnfﬁmaovoasﬂauﬁvLmn Fofiansan
NEUMNT (2.28), (2.29) qifuiam @ ﬂvﬁaeﬁdqﬁaﬂﬁQm tioanantald nsa
(055 peak voltage ¢ 9 18 TumeBentu ames ¢ wlugfu dr L, L
artoraeaneiuane luaun1s 3.1, (3.2), (3.3 fufe aefdvonndifiu
awdn i sdundoandelu L, L, uar © arreenuuuinnldermee @ fo'la
1i3ﬂ Optimum 4in ﬂvitﬁanqﬁﬁdwagﬂuﬁwo 0.5 f9 1.2 A1 2(Q) IUEWITHE M

15a1ngﬂﬁ 2.19

3.2.1 anéwuquﬂnséaoasuﬁnvaodaasTauéiéﬁLﬂaf
Tustfiaedmnoonuuuadr e 9as Taudgot 1l Lﬁaiﬁﬂiﬂvvquuatﬂaé
NTUUAATILIOUNTA (DC. Series motor) TWIAWNR 220 Tt nTeastitah
13.5 uoud avadiinmendinised R = 2 oy (anadimimiuzoste Series
field Tentenmnligosinndn) adudunuirasanand i sosatumm Series
field (L) Fandseann 32 mH (FonldlnSainofiAl ¢, = 80 uSec

Ff

(3onldan @ = .85 AnNT Y 2.19 16 gay = 0.8

NNRUMT (2.30), (2.81), (2.82) wunuaans 9 awld .
C b Zore ° 1
R Q.€(Q)
= 30 . 1

2 (0.85)(6.8)

22.06 uF

(Ronldan € = 25 uF

L = t «. R. Q.

L3 of f

g(Q)

(30)€2)(0.85)

63.75 uH



L, = t

R . Q%

2 2LE

g(Q)tan” " (1/@)3°

]

n

61.374

(30>(2>(2.85) / (8.8)

oH
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51N 3.10 Chopper start up
v

aseud I far TomldanSonlelusniemo9n1s lock rotor

Tp o= Tp / T %1

v 't
A sy 8o maon17ﬂ1uqu17anxmn T

77uﬁaﬂﬁqa (minimum cycle time)

Tp = 41 L.C

1 1 1 Iﬂl’ )
TrantstTeauA10819978 9 1997937700 tosiae 16

t_ = CE/ I

LR

(30 t_ Ao turn-off time 10997937

o " ( o 1 W
1 A8 NTeld lock rotor P0dNSLART  UTOLNINUATEUA

o ) ¢!
Qqqﬂnﬂauquwnunatm071ﬁ

(3.6)

avfoefiaiiiu 80% voeia7

(3.7)

(3.8)
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unuendung (3.6), (3.7 Tuauns 3.8) ‘¢

L _/ C44QR_") I

= LR CL tmt commutat fon

‘ t
~9astarilotaranunTn start up Yl
t_ > turn off time 999 S‘

nTeudiafEmey ., D, C uae L, qﬂnsﬁﬁo 4 wfidTiaiomoense

ua lnawuim o fu @

Iy = Feu(CE+ 21 [LO) oA

a o ¢
nTeld RMS 1499 S, QElﬁﬂﬂ?ﬂﬂ“ﬂ%@ﬂﬂTeuaNOLQOT I

Thyristor Dynamic characteristic

S, 3 dv FN \ /D Volts/psec
dt
Initial F7 S5 B4 Amps/psec
dt
S, 3 dv = V_ (S Volts/usec
dt ]Llc
Initial di = vnkggé) , =
dt Stray Inductance in loop From by St,Sz,C

Vpk(S‘) ﬁa peak forward voltage Uav pesk reverse voltage
o o 4
fntoninia ot

MNRUNT (2.28), (2.29)

(PRV)S, = (PFV)S, = _E’Ql+'1
= 220](0.85>l+ 1
= 288374 volts
(PFW)S, = (PRWS, = E +|((E + E[@+ D1+ o?EY

H

_zze+j [£220+220f0.85)% 13%(0.85)(220) 1

= 762 volts



3.2.2 Smoothing Reactor
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UDLNDT DUNALHDTULTYNIT Smoothing Reactor %ﬁQzﬁﬁﬂﬁﬂWﬂaulﬂﬂ?1ﬂﬂﬁ7ﬂ78
° * . {o Lot oo ] o
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19 mH

3.2.3 Input filter
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0 < B | + D‘ (
fmua i £ faseann 2-3 (hroseadieasoriled F

Fonld L =2mH, €= 100 uF

[ 3 [V a w '3 .
3.2.4 msaiiveuilla dueatsos (Coupled inductor)

fuidadudinined wio Auto transformer L, L. H1flursasldusn
myuligingio 1 induced emf fuPafuamenie  San it iratiuen
néamuummaaﬂﬁnﬁuuﬁoﬁaguuunuLﬁﬂdﬁu uaeiBudauandaLdo ofieneh 1o W 1Re
wiﬂauﬁﬁLmnﬁaugﬁd
awnxquaﬁonéwv%oﬂﬁLﬁaﬂﬂ17a¥1aﬁuLﬁaﬁuﬁnLmaétﬁuuunmﬂavm%ﬁu
so1NL inENANT0007M N (Air gap) fogl 3.11 ofitod o
1. Uhansudaunntinef
2. nwsﬁuLﬁ&ﬂug?ﬁﬂiﬂuﬂuawﬂwﬁtﬁﬂoaé1oLﬁﬂa
3. auwanlfunuidnmuainld TasfilaiRansBaush Tuunu widn
Lﬁaoawnﬂféuago

4. FUIMUTOUTDIURRIOUDEAIINAT LTUNNDINENN



7 3.11 . Taveat1edut DadienLnod

' o Y Y Y s
4. NMTRSTAIIN lwa‘l'lmaﬂ‘dmﬂﬂu Lﬁaﬁuaﬂ Le09

% 1 ]
B A Ny = N _ Mo AN (3.9)

! 19 29
+
R My My A Mo A

P oy t v ¥ [T
WHodan My eTANgenann - kae g » gornLEnTe e

1
1 A( o
ﬂ?zmm‘lumimmm’immmﬂm mmf’ Mzhwamma‘m URITUNLURNTDN AILURD

URRIUNIATEOIIMA A 16

L = MaAN 13.10)
2g
Toei L= Sudeusud wiva 1oug L
N = Juuseu  wing 9u
R = m1udiuniueoereasusdingn
g€ = 709Md WiNE LIRT
A = fwiade whe aToms
= 4 % 1077
NFNNT. (3.10) N = [29L
b
unua g€ = 3% 10°° Cm

A = 3,9%5.1%10°° m
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L, = 63.75 uH
L, = -61.374 uH
aclé
N, = _2%3 %10 % 63.75 % 10
4% 1077 % 3.9 % 5.1 % 107"
= 21.93 70U
N, = _2%3%10 % 61.374 % 10

4 % 107 % 3.9 % 5.1 % 197"
5 = 21.5 90U
8 § 8 Q‘ 1 F=3 v llﬂg =9 o o
qwnuuaammaaﬂnaﬂaoﬂﬂnaguuunutmﬂvﬂuﬂnumvtﬂiunuﬂozﬂ 3.11 9.
v oa v { \ (Y] o {8 o
AMTUUSALNOT Y09 Smoothing reactor nu%aoauwnﬁatmaﬁuun1i

[ © =4 j.2 o ! o a' 1 O L o o ' 8
mm*:mm‘lumua SLRTRANAUE 98 uanen aﬂum\ammazm‘lﬁwmwﬂmﬂ LOIELNIUY
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unh 4

a1719f 5.1 el Tman Tumnadhuni

Vin lin Vo lo Pin Po eff
(volts) (amps) (volts) (amps) (watts) (watts) %
100 1,20 70,020 1.00 100.60 85,50 @.855
120 1,18 83.00 1.18 141,690 123.50 4 @.872
140 1,36 96,50 1.36 184,40 167,50 2,880
160 1.54 189,50 1.54 246.40 217.606 @.881
180 1.72 12z .56 1.72 303.60 274,00 @.885
200 1.89 136.00 1.89 378.0@ 335.02 @.885
220 2.06 150, 2@ 2.06 453,20 402,50 @.e8e
. a a_6§ve ﬁ {
H19719N 5.2 Lo nanliuin Leny
= Ton Vin Iin Vo Io Pin Po ef'f
T (volts)|(amps) | (volts){(emps) [ (watts) | (wabbts) 4
7.4 220 4,50 -1 135.00| 6.20 980,00} 925,02 ©.934
2.6 220 6.80 165.58] 8.30 |1496.00}1437.50 B.861
@.8 220 10.48| 205.50| 10.80|2288.00(2237.50| ¢.878




d o ¢
998 5.3 15T Twan i fuwemod 14 s, un D

= Ton Vin lin Vo lo Pin Po eff
T (volts) | (ampe) j(volts) | (amps) | (watts) (Wabts)_ %
@.4 220 3.5¢ 100.501 5.30 770.06) 700.001 @.908
7.6 220 5.90 139,00 8.60 |1298.¢0|1237.00| ©.953
0.8 220 9,50 174,001 11.40|2690.00 2@@@.@(’» ?.857
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71 Nabonal Industrial/Automotive/ Functional

Semiconductor.  Blocks/Telecommunications
LM555/LM555C Timer

Ggeneral Description . - ' .

The LMS55 is a highly stable device for generating
sccurate time delays or oscillation. Additiona! terminals
ore provided for triggering or resetting if desired. In the
rime Selay mode of operation, the time is precisely con-
rotled by one external resistor and capacitor. For astable
operstion at an oscilistor, the free running frequency snd
duty cycle ace accurately controlled with two external
rosistors and one capacitor, The circuit may be tripgered Appﬁcaﬁons
and reset on falling wavelorms, and the output circuit -

can soutce of sink up to 200 mA or drive TTL circuits.

8 Adjustable duty cycle

® Outpul can source or sink 200 mA

» Qutput and supply TTL compatible

® Temperature stability better than 0.005% per °C
8 Normally on and normally off output

Precision timing

Pulse generation
Sequential timing

Time delay peneration
Pulse width modulation
Pulse position modulation
Linear ramp generator

Features

s Direct replacement for SESS5/NESS5
g Timing from microseconds through hours
# Operates in both astable and monostable modes

a—

schematic Diagram
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Hex Inverter

5404 /7404

Pin Assignments (Top View)
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