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1. Introduction
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Fig 9.1 block diagram of Linear power supply

® Power transformer
® Rectifier circuit
® Capacitor filter

® Voltage regulator
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2. Electrical transformer

Fig 9.2 Electrical transformer

vV, = 1.414 X Voo
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3. Rectifier circuits

* 1995589n 52 0a (rectifier) Ap1sasdidnnsofinddsvimeig
waussiulninszuaaduidunsaulwihisignaduduuan
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3. Rectifier circuits (con)

220V,

AAAA

\ D, D; D, D; D,
Bt +
12 V.
Ry § Vour
12 V.

Vp = 1.414 X Voo

UNINY1AY
FvAUATUSY
A Vin
Vp i
\/ \/ )
- VIO--
A Vout
Vo1
» ¢

Fig 9.3 Full-wave rectifier circuit
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3. Rectifier circuits (con) 4 Vin

S\ " 3
220V, 12V, |
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Fig 9.4 Bridge rectifier circuit
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4. Capacitor filter design

"\, VY

\ A D,D5D,D4 D,D5D,D4
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Fig 9.5 Bridge rectifier circuit with capacitor filter



4. Capacitor filter design (con)

AVout
L A0 Vout
AT AN N
1/ \ / \ / \
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Fig 9.6 The output wave form

B -t'/R,C,
Vour (t) = \/me
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4. Capacitor filter design (con)
NSIAN v UHNIN AIULIET T LANYINAU T, & T,<<R(C,

\/mT/O

<
112

R, ¢

Amualvauna T = 1/2f useiuszsanaauiiiming

\/ V

ro 1~
2R, 2fR,v,
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4. Capacitor filter design (con)

U

nawuailvarilalengean 7, Sewiiy
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Exercise 9.1 ﬂwwuﬂiwaaa%aiaaiﬂmﬂLLﬁqmumﬂmammmumu v,
POINATISVINTEUALUUANAAULAE mLﬂuﬂswaﬂﬁaqawmmmmm
N LS9RUENER V= 10V AUALYINAY 50 Hz Asusle R =10 kQ
Lay Vo= 0.2 V 231A1anug C,

591 AN C, Weulad

10V
C, = = 50uF
2 X 50Hz X 10k&2 X 0.2V
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Exercise 9.2 970 Ex. 9.1 Myualyi B, = 500 Q, V_ = 15.66 V C, §IA"
ks

Vv
m
C, =
2fR, v,

15.66V
Cl = = 1, 566UF
2 X 50Hz X 50082 X 0.2V

* wwenAn C, = 2,200 pF/25 V-
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5. Voltage regulation

® N1FINVITEAVLIIAY (voltage regulation) MRS T
’NfﬂﬁﬂmmLLiqmumewmiwmwmmam mmvmwmuauwmma‘lwam
Smswasuulas 199ssnwsysuLsuiinsine 2 Snuwaedai

* MIFWITEFULIITUeANAYAEALTIFuBuNAUABULUAY (line regulation)

* NMISNWITTAULIIRULDINAYUETILanLUAsULUAY (load regulation: LR)
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6. Line regulation

Vin Voltage Vour
O O
Decreases regulator Constant

or
Increases -

Fig 9.7 Block diagram line regulation

* NFINWITLHVLTINUVUENLSITUBUNALUREULUAS (line regulation)
MU DIVUL NN UBUNALURIULUAIIATANUNTATN TEAULTIN Y
@I A LA NER
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6. Line regulation (con)

T
w

Vin Voltage Vour
O O
Decreases regulator Constant
or
Increases =

Fig 9.8 Block diagram line regulation

AV
Line regulation = 2L 1100%
AV,
A\/OUT /VOUT

100%

Line regulation
AVjy
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feeneil 9.3 Wonseiuliinseuaaduidnanfdunnvedins ussdu
DUNAANALYINAU 5 V wagussueinsiinnanauniny 0.25 V
ANUUALTLIIFULDIANATD91ATADEAWINAY 15 V Tvniesiduduas
NNSINWITEAULTINY

A\/OUT /VOUT
Line regulation = ( )100%

AV

(0.25v/15V )100%
= = 0.333%/V
5V

®* N1155NWITEAULIIAU (Line regulation) U9919a5HANNIAY 0.333%/V
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7. Load regulation

Vin Voltage
O—

reculator

Fig 9.9 Block diagram load regulation

* AN33NWITTAULTIIUTENIaniin1sIUau UL U (load regulation:
LR) 188 Wielvianinisiuasumaudiuniy 199sa1unsasne
?UWULLﬁmumewmmmamimsmﬁvLLﬁLW@TMLLiqmuLamwmmw
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7. Load regulation (con)

No change

Vin Voltage
O—

reculator

Increase
— (or decrease)

Fig 9.10 Block diagram load regulation

: Vi
Load regulation = 100%

VFL
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7. Load regulation (con)
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R = Rour
—MWA—0—
Vi = V’\L_
T RL% VOUT . ,
Fig 9.11 Equivalent output load
O - reculation
R R +R
_ L ouT FL
VOUT - VNL VNL — V/:L
R +R R
ouT L Fl
R +R
v, out T FL v,
R
V., =V L Re
FL = "NL L oad reculation = x 100%
Rour +Rg S V
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R +R
ouT FL
Vel Vi
. RFL
Load regulation = x 100%

VFL

R
= | ==L |x100%

R

FL
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Ga0819d 9.4 WofpinsdnunszduLsssuilanminiu 12 V vasdilid
lvian (, =0) dlosolnanasiinszudlva 10 mA LSIPULD VAN
11.9 V 29ma1nssnwseaunsssuivenidudesay mﬂlumiwamlﬂmﬁ
Tanidud LLa‘v'ﬁaaavmaqmﬁmaauLLanaqﬂsvLLaLawmwmﬁumvimmI%am

vV, =12V V=119V
Vi, -V
Load regulation = L 1100%
Ve
12V -11.9V

= 100% = 0.84%
11.9V
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* nszuaeIfnnANluilanlUllnanfumiahu 10 mA Feendoeay
Y2IN1SL UL UL UAUBINTELARIANALVNAL

0.84%
Load regulation =—"—"—=0.084% / mA

10mA
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8. Basic of series linear voltage regulation

UV INY1AY
F1UNQUATUSY
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Vi Control Vour
O ® ¢ O
element
Reference Error Simple
——— —
voltage detector circuit

1

Fig 9.12 Block diagram of series linear voltage regulation
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9. Voltage regulator circuits

\éN Control element . V%JT
o)\ f
R

Error detector
Vier ¢ +

Dl /K/ Simple
circuit

Rs

Fig 9.13 Voltage regulation circuit

",

Vour S| 1+ [Vger
R

3

25



UV INY1AY
F1UNQUATUSY

e

9. Voltage regulator circuits (con)

Decreases
v v
1 VIN Q ouT

; © % L _t ! Decr;ses
Ry

[
[
VREF  — > R L :
Vs v

R 3

VFB
®

R, %

Fig 9.14 Voltage regulation circuit with load connection
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9. Voltage regulator circuits (con)

Increases

AV

UV INY1AY
F1UNQUATUSY
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1 O
| Ré

f

RL

>

V
B R, EEE

Vg
®

Vour
O
Increases
A

Fig 9.15 Voltage regulation circuit with load increases
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Exercise 9.5 Fig.9.15 show the regulator circuit. Find the output

voltage.

V= +15V

o,
I

Vier ¢—+

BD139 \.

R2§10ksz

%%10 @

Fig 9.16 Voltage regulation circuit

R
our S| 1+ |Vaer
R,
10kS2
~| 1+ x 5.1V
10k&2
=10.2V
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10. short-circuit protection or overload protection

R
V/N Ql 4 VOUT

°Ré u%“w‘

®
¢ \ Q,
Current limiter
/ % R,
®

Fig 9.17 Voltage regulation circuit with overload protection

0.7V

/ _— —_—

L(max) —

qa
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/
/
/
/

&
/ No protection
/114 = Brral,

With protection

(b)

Fig 9.18 (a) overload protection circuit and (b) output current with protection
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A88199 9.6 NMNN 9.19 LARIIIATINWITLAULTINUNTITUBeNUNNS
anaaNIA LimAINsLaldnanlragegaiausadeliluanla

Vin Q Ra=1Q Vour
o VW—e O
BD139 \ f 1W
R, 1k
[ .

&%10 kQ

Fig 9.19 Voltage regulation circuit with overload protection
0.7V 0.7V

= =0.7A
10

/

L(max) —
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Conclusions

* UNUNANDI9ATUNEINE LAYV ULTUAUNUTLNDUAE NLlBLUad
i Talenuind fdaiuuseq nsudawmes uay sauueud

|

* AUANYMEURNINATIVAIIE IR UUREUNdAgyA Line
regulation ey Load regulation

* 1151U89NUNTAAEINITONNLANIENITABNSIUTALNBSLINO VNN
M7V LarUadNUNISan19s
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Problems

1. w399U ripple Izannvsedesduagiumaunsaiosls Iuanmsng
Usenau

v
= 1

2. UIWULDIANAYRNINATINWITEAUL I UIagRUAIgUNTalayls T
UsnLaNaUIznau

% 6

3. NTTLARIANAYBINATIUAINT 9.15 AzunuTotasTusdiugunsel

agls uenmanaUsznay
4. NN 9.16 MU R, Ul hieasls

5. 1995U1gannISYINIUY992935UR9NUNNSENI9RS
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Problems (con)

6. ﬂﬂ%ﬂﬂiﬁ@@ﬂgﬁﬁiﬁﬂiﬂﬂ’lﬂLLﬁﬂﬂumﬂﬂﬁaﬂJ@’MW‘UVﬂu \/ VBINITLIYY
ﬂ'ﬁ‘”LLﬂLLU‘ULG]ﬂJﬂEﬁuLLa” WJLﬂ‘U‘Ui‘”f\]ﬂﬁ@ﬂﬂﬁUﬂﬂmﬂ’ﬂﬁJﬂ@’m’]u
LLN@UQQ@@ \/m =12V ﬂ’J’]ﬂJﬂL‘V]’]ﬂ‘U 50 Hz nviuali RL = 2 kQ
SN3b Vr =04V ﬁ]ﬂ%’]ﬂlﬂﬂ’ﬂ’]ﬂi@ Cl

7. 9098 1 AUREUNAISTINTRALUUATIAGY ANAIINY C, HAN
il

8. AVUANLIIRNULDINNATDINITABINANYINAY 20 V Vs ILTIU
DUNALILTUMAY 3.5 V haghsanua1anndaiuduminy 4.2 V
TAUe ST UATEINITINYITEAULIIAY
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Problems (con)

9. 19355nETTAULTIIUYME LITIaA KIIMLDIANAWIINY 18 V haz
Youzilaniud LSINULDIANALINAY 17.8 V LLazﬂszLLaLmﬁwmﬁ
Frelilvanindu 50 mA Timmsshwszauusssuiivendudosas
nlddvanlusilvandui wardovazvesnsdsunlaves
NITUEALDIANH

10. 10H188197 9.4 QNUASULSINUTLUBS LAY 3.3 V R, =18kQR,
= 22 kQ R, = 18 kQniuTames Q, uar Q, U3 BD139 usiny
@ENALANYNLS

11. 91NFIBENN 9.5 D UBINNAVDINITAANINT A AMIAINTELE
DIANANLAaINTIIA
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