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Voltage-versus-cu rrent characteristic of practical diode
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where g = electron charge = 1.6022 X 10~ coulomb (C)
Ty, = absolute temperature in kelvins = 273 + T
k = Boltzmann’s constant = 1.3806 X 10~ % ] per kelvin
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Vr =— = T = ~ 25.8 mV
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Reverse-biased region, where vy < 0
Breakdown region, where — V. = vp = 0
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Forward-Biased Region
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Reverse-Biased Region & Breakdown Region
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Diode’s AEP'IC&IIIOH’ Cell Phone Charger
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Diode’s Action in The Black Box (Ideal Diode)
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Diodes in Series

D, D, D, D, D, D,

Ao DIBDIGC Ao I>IBI<‘.ﬂC AC—KIBDIQC

() (b) (©)

Slodie S Jaaall e 28030 Dlatll Jumg (1Sas ¥
AL 3L Dl 3 5Ll 950 mesd (31 A gk Dl 2 (@) Alnl Laas
e gian N> (€) Dl (b) W) Loy

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




V1 e JSa & ) 8yl Ul s

/ DZ/
T
1, 033k — 033K
AN o+ — AW 0+
R ‘ D, l D, R Ji Dy J"rfh
+ + + +
E=10V D,¥si D, Ssi Vo E =10V D‘?VT =07VV,
& o — + & s o —
=
V, =07V ‘
& Sy Jo¥l dhatll 18 zisly sa LeS
. Ve  E—-Vp 10V-07V 2818 mA el e 9 LS 8yl zuas (ON ULl
'"R T R 033k oW
I,  28.18mA
Ip, = Ip, = ==~ = 1409 mA

MU-EPP-FM-005 Issue date 17November2025

issue no:1 https://manara.edu.sy




[

o)ligJl

Diode-Resistor Combination

+ Ia In + J“/
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(b) (c)
The IV characteristic of this el 3l I A ouSe Slyess]
diode-resistor combination
is zero for negative voltages _
and Ohm'’s law for positive Va
voltages. |/V char;(?teristic, equivalent circuit if D1 is on

We surmise that, if V, > 0, the diode is on (b) and |, =V,/R, because V,, =0
for anideal diode. On the other hand, if V, <0, D1 is probably off (c) and I, =0. (d) plots the resulting I/V characteristic.
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{a) Forward bias (b) Reverse bias {c) Vi characteristic curve
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Ideal model:

I = 0A
VR — VEL'*LS =10V
Ryt Veuwr = O
w Practical model:
1.0 ki) I = 0A
+ VR = Vpias = 10V
—Ea LAY 7
—— A Ve = 0V
- Complete model:
Ip = 1upA

Veioar = IRRLpviT = (1 2A) (1.0kQ) = TmV
VR = Vaias — Ve = 10V — 1mV = 9,999V

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




D

-

The Basic DC Power Supply
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Half-wave rectifier

120V, 60 Hz
Half-wave rectified voltage
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Peak Inverse Voltage (PIV)
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P I o PIV > v, (peak value for negative input signal)

' y P B

For the diode the maximum value of reverse voltage, designated as PIV, occurs at the peak of each negative

alternation of the input voltage when the diode is reverse-biased. A diode should be rated at least 20% higher

than the PIV. PIV = V

plin)
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Determine the peak value of the output voltage, if the turns ratio is 0.5.

b o

170V
/-\ 1N4002 +
1-"-"|:,-i 0 \/ ‘ ‘ RL ﬂ V. ;
1.0k HE

1

F 2:1
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VPEPFI'} - Vp{m} = 170V
The peak secondary voltage is
Viisee) = BVppriy = 0.3(170V) = 85V
The rectified peak output voltage is
Votouty = Vpseey — 0.7V =85V — 0.7V = 843V

where Vp(sec) is the input to the rectifier.

Half-wave rectifier with transformer

coupled input voltage‘
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PIV = Vp{.m']

The peak secondary voltage, Vp(sec),
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FULL-WAVE RECTIFIERS
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_ .- V. is approximately 63.7% of v,

Vavg = - — .x
for a full-wave rectified Voltage.

VAVG 18 63.7% of Vl,}.
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Center-Tapped Full-Wave Rectifier Operation
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(a) During positive half-cycles, D, is forward-biased and D, is reverse-biased.
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(b) During negative half-cycles, D, is forward-biased and D), is reverse-biased.
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Peak Inverse Voltage
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The peak inverse voltage across D5 is

Voisec) Vo(sec) Visee Vo(sec
pisec) pisec) pisec) pisec)
PIV = — 0. —| - = + — 0.
: ( 2 0.7 V) ( 2 ) 2 2 07V

= U_ﬂ{.sec“r — 07V
Since Vyoun = Vpsee/2 — 0.7V, then by multiplying each term by 2 and transposing,
Vp[se‘c} = QUF{U”” + 1.4V

Therefore, by substitution, the peak inverse voltage across either diode in a full-wave center-
tapped rectifier is

PI‘- = 2"}]{0'”f} + {}-? \_,r
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= 0.5(100V) =350V

PIV = 2V, ouy = 0.7V = 2(243V) + 0.7V = 493V

2:1 il Vp{sec] - ”Vp(pri]
+100V -— - IN4001
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V, 0V \/
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100V - ————— - D, 10 k)
IN4001
+25V
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> 0
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Bridge Full-Wave Rectifier Operation

1’}){ out) — ":v(sec]

dad LS et Sl o gyl

Vp{ﬂnﬂ = Vp{xe*r} — 14V

(a) During the positive half-cycle of the input, D, and D, are forward-biased and conduct current.
D5 and D, are reverse-biased.
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Bridge Full-Wave Rectifier Operation
:Jle @LJJ@JA&\UAQA\.\.P

F Vp{aur} = Vp{mc]

dad LS Juate Jol o il s

Vp{mm = Vplsec) — 1.4V

(b) During the negative half-cycle of the input, [); and D, are forward-biased and conduct current.
D, and D, are reverse-biased.

V!}i M
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(a) For the ideal diode model (forward-biased diodes D and D, are
shown in green), PIV = V.

I

plpri)

T

(b) For the practical diode model (forward-biased diodes D} and D), are
shown in green), PIV =V, + 0.7 V.

PIV = Vyoun + 0.7V

Bre
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The peak output voltage (taking into account the two diode drops) is

Vpseey = 1414V = 1.414(12V) = 17V
Votouty = Ve — 14V =17V — 1.4V = 156V

The PIV rating for each diode is
PIV = Vyouy + 0.7V = 156V + 0.7V

16.3V

d.ozj\ ul-" ‘_§+Ia.l\ C).'xj\ > gl.-w}
PIV L

120 rms Soluay J5udl >
12 rms gg3ldl Calll e Jomll 7,5 i
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