
DC power supply : Mohammed Saden

->
# Transformer

12 = V it
in = ni,

El Rectifier

A) Half wave rectifier

to
, au= T= To

In
, av

Im f = fo
= -

Ffu=
PEV = Tru =

- Um

3) Full wave rectifier

① Center-tapped transformer full-wave
rectifier

T= ETo
To

, av = em
f = 2 fo

Co
, av= If = 2
PIV = Vrm = -2 Um
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② Bridge full-wave rectifier

No
, av =

m T = Fo
T

Co
, av = IfM = m f = 2 fo

#Pr

PIV = /Ru = -Im

3) Filter

Ripplefactor n =
Ms X 100%

Average value of output signal

fortriangular signal RMS =
Peak Value

-3

or RMS =
Peak-to-PearValue -Ar2 . 3

r= up-p
253

Tc
,
da

↓L , dc = V
, av = Im- =Ver, p-P
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for Half-wave rectifier

Xtr
, p -P =

y
-m

FoRC

= r=
I

-3(2f- RC - 1)
/100%

for full-wave rectifier

↓cr
, p-p =

Im

EfoRC

* n=
I

X 100%

5 (4 foRC-1)

# Regulator with Zener diode :

Zener in the Break down region :

Iz(min)< Fz < Fzmaxy
RS
un- *

Design for Rs & Ru
t

Is I Sz Jo

·

↓smax-Jz Rs & Vs(min) - -z
-

FL (min)+ Fz (max) [2 (max)+ Fz(min)
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A ) Small Signal analysis for diodes

(p(t) = [xQ + (d(t)
↑ A

DC component Al component

-DH) = (DQ + (H)
↑ ↑

Da component As component

Ja== ; JT = 25 . 69m/

EdQ
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BJT

y

upu type [
Pup type

I In
*

&

B B
#

IB ⑪ B D

E E

In active region

Ic = IE

Ic = BIB

It = Ic + [B = (B + 1) Fi

B = 5 ; =
for upn Y

↓ BE = 0 .7 Volt .

for pup & ↓ BE = - 0 . 7 Volt
.

to Verify that BJT in active region
for npn-> Xcz > /ce

,
sat = 0 . 2 Volt

for prip Je (Se , sat = -o . 2 Volt
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In cutoff region

Ic = IB = Iz = 0

In saturation region

for npu : /CE = XCE
,
sat = 0 . 2 Volt

JBE = 0 . 8 Volt .

for pup : Sce = Sce
,
sat = -0 . 2 Volt

JBE = -0 .
8 Volt .

to Jerify that BJT in saturation region

IB(min) = Ex sat
B

I Y Is (min) BJT in saturation region

IB < [B(min) BJT in active region

AC Small Signal analysis
Cfe = B Y

hie= H =2 . San

48b = a · his
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OP-Amp
j(+) = i=) = 0

is Linear region
-> there is negative feedback.

(d = (+) - 17) = 0

1) Inverting Amplifier Jo =-
2) Inverting Adder So =

- (RV +AU
3)Non-Inverting Amplifier So = (1 +E
4) subtraction to = (1+-)
5) Instrumentation Amplifier Jo = (+ 1) (5-Jul
# Non-Linear (comparator (

-> there is neither negative nor positive
Feedback .

When (ax0 + (()y(t)-> Vo =
+ I sat

When 1dX0 -> JH <16+ Jo = -Isat

⑮) Schmitt trigger
-> there is positive feedback
find Nut and UT by assume :

1)Jo = + 1sat -> 1d > 0

↓) So = - Jat -> x 0
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Voltage Regulator
1) Simple Discrete Regulator

Jo = (1+ (2)1z
for current limiting Rs =-7

[L (max)

2) EC Regulator
%o

= VREG (1 +1) +
Ru Fo
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FET

F
---r

JFET MOSFET

I

n- channel p-channel J J

DMOSFET EMOSFET

I Ja I

U-Channel P-Channel n-Channel p-channel

I JFET

FDs = Fass(l- 12 IDs & FDss
D

A) n-channel I DS

↓ p ,as negative G-
I

S

Pinch off region xSpx/as10

x(ps(X(spl-Hasl
D

B) P-channel G #
↑ Ins

Jp ,Jas positiveYodasp
Pinch offregion

xps(X(p) -Has
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E DMOSFET

FD = FDs(1- i

A) n-channel
up negative G

= E

as "Sp
Pinch off regio

> Ups Jas - Jp

D

B) P-Channel
↓Positive G A

S

> Jas LIp
pinch off region

< Jasktas-P

⑬ EMOSFET

Eps =kn ((as - 1
+>

<

A) n-Channel B) P-channel
in pinch off in pinch off D

· F region region i
Yas]If positive

G -f
SJGsLs+ negativefor both : Musl Kas-t)
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AC Small Signal analysis :

=> For JFET and DMOSFET

gm =
ZEDS (1-1)

-P

=> For EMOSFET

Im = 2kn (Jas - (T)

Im = 2 KnIDs

Drain equivalent circuit :

- What's in the Drain Stay the same

- what's in the Source multiply By ( +)
- Ng multiply By 1 . & 5

,38 ,58

Source equivalent circuit.

-
What's in theSource stay the same

.

- What's in the Drain divide By (M+)
- Ug multiply Ba

M = Im uds

* Kn =
[D ou)

-
-

(Jasony-Jasths)
"
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