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(The prmclple and operation of SMPS with block & circuit diagram) :
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O O TR (SIS GIR T @ﬁ\ (Higher vollagc)

81| Swed el (Higher energy efficiency (70-90) and current ratings)

@ SIS T AW (Relatively lower cost)

Y1 I (RT @3 G I A AT |

ﬁt’ﬂ 38.5 W 5w SMPS (Switching Mode:Power Supply) U3 3T TIMAT T TR (e "1@@‘1’1{ KN
Electrical 1solauon-'ﬂ§ 9 TN R IEAR) | 90 SIS @ﬁmﬁﬂ AT 2[4 @i (AC) Pt wmwEerTms
(Unregulated) f&f1 (OITHTE FAA T41 T AT | TAYE GF61 EMI (Electro Magnetic Interference) &Fo1a AIT[ F4
AR, T SH T, aﬂﬁmwﬁmwﬁwmmmmm | WWWWmen

Q\

Q'

OO

\
X
\4
z)
¥
e
0
3

x_ #

‘:1
%
Py
A
<

9%
D 4
-\-
Y
4
v
:Z

S

‘de-de conversion with uuluuon

DC-AC
Converter

|
|

N - B e I

ac de | o—/ —0 | : 1 de
60-Hz [ Rectifice (unrcgulated) | e S Rectifier| , . resulated

| ) ’
| !
|

| Isolation boundary |

s0-Hz | FIer Filter - % 1 Fiter Vo
7 e
transformer
ISR SRy 4 P!
T
R T e o

1IF
signal lmnsfomler

| . !
| i " l
il Switch PWM geat |
| u“‘gﬂz:ﬁnw é‘ |% Controlled| €] Amplified . |
. ik
' l
|

lccdbnck
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T T @OTTES 31 7 | 4 fFSIT (Feedback) THETS PWM (Pulse Width Modulator) LI 24 91 74 |
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58 TS T

YT 2Tt cwcrni G e WD (Multlple output, *f&fbs @ LIS To7 AP AAR TS ZA) mraq
R 38.2 T 5@ Multiple SIEB+E 717 @i SMPS 3 33 S (T R | A e ﬁﬂﬁsw,
RIS W3 & 7o Wﬁtﬁfﬁ@ I
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gﬂwf-.ﬁf-r bt
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Vo, SIEGHR @OTTHE €8 Vy; @ vmmﬁqbiﬁ:‘wmmmmﬁ q aﬁwa mmm@%ﬁmmmn :
WI%B*:@ ffam mmﬁawm 1 (TS A | : ,

D4 [ - A, . T = -
1::& 7 200/1Walt : ) e Vi
02 SB180 .
) POKEZ00A
TVS diode EE20 cot4 Frbach 730
Transiormer e ) -
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' ﬁﬂﬂ 8.9 SMPS Circuit Diagram

AT SMPS TOfH & IC ARTA 31 T QAT | @F# TS Wizt 4R (1c Family) IUEFH TOP200-4/14 93T
412/414 ST TN T | GTFACE TOP Switch family 30T | TOP 200-4/14 GG 57 DRy oww w2 pwM (b
width modulallon) ’ﬁb‘ 19 ’lﬁ"ﬂ@ﬁ NoiC Wﬁﬁ'ﬁ wifFrel fey A R
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St L G E TN FLYBACK B T e B
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2014YAI* . 50-85wW 25-42 ; ‘
TOP - o w 60-125W N
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8.3 T CHIEFR UPS 4R IPS-47 TIRS R It (The principle and operation of UPS

and IPS with bock diagram) :

38.3.% UPS-97 RIS @ Ftfeetif? (Operating and working principle of UPS)

TR, o TRATES Zorifive SR 6T TR O R (SIOd GO, GO (SIos, oM
(EITCOS (ATT THASTH T 3 S TSI (UPS) T3QS T | UPS-a 41 Uninterruptible Power Supply | af @
| iz, Tt figy TR peAIAR T TS B 7 @3k AC FEA XCS Load TS (7R, A Ry, 7, % 20
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lm‘ﬂtm mm%aqaiq—mwvﬁemﬁﬂnwﬁmmﬁﬁwmﬁ%mmmmmﬁwwwﬁm
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(a) EMI Filter
(b) Rectifier
(©) DC Filter
(d) Battery ¢
(e) Inverter

() AC Filter
(8) . Static switch

ﬁmmmmﬂufﬁsﬁfmaﬁ CW\'i‘ﬂT‘{C"ﬂ— :

230Vo—> 31

-Input supply

[ o B e g = et

EMI Filter

Static switch
(Normally oft)

Rectifier  DC Filter Inverier  AC Filter e i,
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i~
Bottery

f5@ : 8. On-Line UPS Block Diagram

wee

() EMI Filter ; af% 283 @ W50 51w oy | 9foR Y TR TGS LOREIEA 73 41 |

(b) Rectifier : AC (Alternating current) & DC (Direct Current)-C%® FASTAA T« @O AT IF 41 7T,
@Y UPS 97 e B 4Na @3k o 51 791 o) Dcmmreﬂuwﬁups 9 T FC IR

FM AN

(c) DC Filter : ARR RIBEAR AFDR Wﬁ:‘?’.@ Pulsating DC Teory W WS ﬁ"@ “ffmiet AC Component fmra

4TCes, % Pulsating DC G Pure DC (8 AT & DC Filler e YRZA T3 W |

(d) Battery : ff5t fror A ST A TG FeGE 71 T 1 T UPS, Main Supply @3 N AT AE

W AJIGIA et = |

‘(e) Inverter : Load (3 fRBIFAR WU AC Supply @9 &THEH W | O DC (& AC *NGTR « FHIGTA &) 2SR

G ATWET W |

(D AC Filter : mmﬁ%mwmwﬁwmﬁmwmﬁw aﬁﬁxﬂwﬁ%wmn
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°e . X R .

(g) Static Switches : aF1 M ¢ b cen TR g BT 2 AIE AT | 92 o Ty,
o7 UPS (¥T Load @ FReyd 31 20 | R wicaef® (854 425, EMI Filter '@ Load @3 mrmﬁrw YT 3
T STAE(E Main supply (VT Load 9 #1eArd A1AMRE 7w |

Static switch

(Normally on)

: : 3 :
230Vo— 3L » wrl 7 Ly >
Inpgljsupply *T [::] — ; ~ :{ @
EMI Filter  Rectifier  DC Filter Inverter - “AC Filter ‘S T
] tatic switch
(Normally off)
—{li|— :
Battery

foa : 8.8 Off-Line UPS Block Diagram

‘rw =137 UPS 93 3T S, "5’ 13 UPS mwmmﬂmvmmmwﬁmﬁwﬁﬂmu

' TIZA UPS 7 O 8o (B 2ol HreiRarerd W Anw 3k s (S 2efb i 9 A
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wﬁlﬁﬂéwmlmnmplyﬂwmw%‘mmvﬁsw mmxwﬁmc%ﬁwﬁsw el
ammmﬁmmmmdmwfivmn :

S8R IPS (Instant/lnterruptlble power supply)

1PS @3 %1 W @ Instant/Interruptible Power Supply. 1 R 2012 T T SIRF I @ SR WO @
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WIS 1RSI IPS IIES TR | RIS W, B, mmaazwmmw‘
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8.9 Bt coTve RETABR qs ’I’ﬁﬂ% | . ey (The principle and operation of

automatic voltage regulator) :

WWM@WWWWM#Wl@ﬁWWWWWBW
AT T QI FTUT ST AR IR | (SITOTER WR S wsth YRS Fetem @e Afrdrm
T AT | (SOt W Srey Ry RETR o 1R wams | Grmefr, cmiane, frem Jenfim s Ry
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JIFR 9T e crvs s FoR 3 T | F ez 3gm 3918 @IRed T988 T ©Iee s fumgd 72
T | e ey tneafa Rreis o ofef Rreim City (sIotens e POR IR TR FTOMT A 7 | @
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258.9.0 WW (SITHE (RATEA-T ‘{’ﬂf% (The prmcxple of automatic voltage regulator) :

w-c‘t’,mqﬁqs CSITHS (RS T A=iFdad (Error delecuon)ﬁﬁ?ﬁf@wmm | 92 TS 9 e TS
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foxr : 38,4 WHTAF cordw ownT

TSR, SRS 23R o % W3 TF SRR M @3 W Wgﬂwﬁﬁ‘m-m IR
frarme I (wdie cortem Seefie GOmmNE e ) | g EALEE WOHHT, wET TORERER B

- coITBTe @3 s A o |
ST ol @awimE T :
«3fB AVR a7 2¢m wieemor fgmt-
S| aft Pt corvvens et T qae QR (steady state stability) GBR% B8 SBHRFERTS Af5FR 74 |
1 9t e st ATREIE AT SHETACIOTA WA S5 A (77 |
0| PEBT e e @Me Rty T (I 2 TR COITTEIE WHIRDT (SI0E ReTEta I S |
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v LR R GR TR
38,9, WHBITF (ST RATHA-GR I (The operation of automatic voltage regulator),

A 4 WOIT Tt @OTTEA @7 T S (A T | RAE WIS WAACTEISS 29 (SITVE Ty
fET-a T wﬁﬂmﬁﬁtmﬁ%mwﬁ@wﬁmw@wmmmmwmﬁmm m
IR ARG e QWA I T |

' UNREGULATED v
INPUT REGULATED
Vin CONTROL OUTPUT Vit
ELEMENT o
CONTROL
SIGNAL SAMPLING
CIRCUIT
REFERENCE COMPARATOR Ffsfg::f" ' ]
VOLTAGE CIRCUIT _

ﬁiﬂ 8.9 Automatic voltage regulator
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CoIteTs faEd 303 Frba 11 I, mvmﬁﬂmmmm| ,

51 73 o™¢ : SMPS, IPS, UPS, EMI, MCT. - RRIRE-2059, 38, ¢, S, ¥
é{ w3, 4 fat e : IPS, UPS, SMPS, MCT. ' - [RIIfRITRI- 203
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WY, UPS 8 SMPS-«3 {47 o7 | | [Rrmfirat-205¢ (A1), Su(aR), 2
weat, MCT-97 44w e | [AfEal-20 3, St(#1fR),

SMPS = Switching Mode Power Supply
IPS = Interruptible/Instant Power Supply
UPS = Uninterruptible Power Supply
EMI = Electro Magnetic Interference
MCT = Mos controlled Thynslor
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