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54 = DIODE APPLICATIONS

2-1 8 HALF-WAVE RECTIFIERS

Because of their ability to conduct current in one direction and block curren{ in the
other direction, diodes are used in rectifier circuits that convert ac voltage into dc volt-
age. Rectifier circuits are found in all dc power supplies that operate from an ac volt-
age source. A power supply is an essential part of each electronic system Jrom the sim-
plest to the most complex. In this section, you will study the most basic type of rectifier
circuit, the half-wave rectifier.

After completing this section, you should be able to

B Explain and analyze the operation of 2 half-wave rectifier
1 Describe a basic dc power supply and half-wave rectification
D Determine the average value of a half-wave rectified voltage
O Discuss the effect of barrier potential on a half-wave rectifier output
O Define peak inverse voltage (PIV)
O Describe the tranformer-coupled half-wave rectifier

The Basic DC Power Supply

The dc power supply converts the standard 110 V, 60 Hz ac available at wal] outlets into
a constant d¢ voltage. It is one of the most common electronic circuits that you will find.
The dc voltage produced by a power supply is used 10 power all types of electronic cir-
cuits, such as television receivers, stereo sysiems, VCRs, CD “players, ‘and laboratory
equipment.

A basic block diagram for a power supply is shown in Figure 2-1. The rectifier can
be either a half-wave rectifier or a full-wave rectifier (covered in Section 2-2). The
rectifier converts the ac input voltage 10 a pulsating dc voltage, which is half-wave
rectified as shown. The filter eliminates the fluctuations in the rectified voltage and pro-
duces a relatively smooth dc voliage, Power supply filters are covered in Section 2-3.
The regulator is a circuit that maintains a constant de voltage for variations in the input
line voltage or in the load. Regulators vary from a single device to more complex circuits.
You will study a single-device regulator in Chapter 3. The load block is usually a circuit
for which the power supply is producing the dc voltage and load current.

AN, LA T
P e =2

v, h [ Rectifier |-/——| Filter Regulator ey

a&

FIGURE 2-1
Block diagram of a de¢ power supply.
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55 ® HALF-WAVE RECTIFIERS

The Half-Wave Rectifier

Figure 2-2 illustrates the process called half-wave rectification. In part (a), a diode is con-
nected to an ac source and a load resistor R, forming a half-wave rectifier. Let’s exam-
ine what happens during one cycle of the input voltage using the ideal model for the
diode. When the sinusoidal input voltage (V;,) goes positive, the diode is forward-biased
and conducts current through the load e sistor, as shown in part {b). The current produces
an output voltage across the load R, which has the same shape as the positive hatf-cycle
of the input voltage.

When the input voltage goes negative during the second half of its cycle, the diode
is reverse-biased. There is no current, 50 the voltage across the load resistor is 0 V. as
shown in Figure 2-2(c). The net result is that only the positive half-cycles of the ac input
voltage appear across the Joad. Since the output does not change polarity, it is 2 pulsaring

de voltage with a frequency of 60 Hz as shown in part (d).

(a) Half-wave rectifier circuit
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(b) Operation during positive aliernation of the input voliage
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{¢) Operation doring negative altemation of the input volage
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{d) Half-wave output voliage for three input cycles

r

FIGURE 2-2 :
Half-wave rectifier operation. The diode is considered to be ideal.
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56 & DIODE APPLICATIONS

Average Value of the Half-Wave Output Voltage The average value of the half-
wave rectified output voltage is the value you would measure on a dc volimeter. It is
determined by finding the area under the curve over a full cycle, as illustrated in Figure
2-3, and then dividing by the period, T. See Appendix B for detailed derivation.

Vo

Vi = —— 2-1)
AVG 7
V,, is the peak value of the voltage.
FIGURE 2-3 Vymmmmms -
Average value of half-wave rectified signal. - /\
Area /
l.A\'G"'- -____"_'_‘\__'_"‘___/J \
et AT
o \
! T 1
E EXAMPLE 2-1 What is the average value of the half-wave rectified voltage in Figure 24?7

Solution vV, 100V

FIGURE 24

Related Exercise Delermine the average value of the half-wave voltage if its peak
amplitude is 12V,

Effect of the Barrier Potential on the Half-Wave Rectifier Output

In the previous discussion, the diode was considered ideal. When the practical diode
model is used and the barrier potential is taken into account, this is what happens. During
the positive half-cycle, the input voltage must overcome the barrier potential before the
diode becomes forward-biased. For a silicon diode this results in a half-wave output with
a peak value that is 0.7 V less than the peak value of the input, as shown in Figure 2-5.
For silicon, the expression for the peak output voltage is

VP(W") = Vp(l'ﬂ) - 07 V (2-2)
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57 = HALF-WAVE RECTIFIERS

Vot Vagauy= Vpiimy = 0.7V

FIGURE 2-5
Effect of the barrier potential on the half-wave rectified output voltage (silicon diode shown).

It is usually acceptable to use the ideal diode model, which neglects the effect of
the barrier potential, when the peak value of the applied voltage is much greater than the
barrier potential (at least 10 V, as 2 rule of thumb). However, for consistency, we will
always use the practical model of 2 silicon diode, taking the 0.7 V barrier potential into
account unless stated otherwise.

Sketch the output voltages of each rectifier for the indicated input voltages, 2s shown
in Figure 2-6.

AVANA
VIV -
SVemm—— Ry

@

RVANA .
VARV, .

®)

FIGURE 2-6
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'Related Exercise Determine the peak output voltages for the rectifiers in Figure 2-6

58 ® DIODE APPLICATIONS

Solution The peak output voltage for circuit (a) is
Voiouy= Vo =07 V=5V -07 V=430V
The peak output voltage for circuit (b) is
Viour = Vpiiy=0.7 V=100V =07 V=993V

These output voltage waveforms are shown in Figure 2-7. Note that the barrier
potential could have been neglected in circuit (b) with very little error (0.7 percent);
but, if it is neglected in circuit (a), a significant error results (14 percent).

0 o
(@) ()

FIGURE 2-7
Output voltages for the circuits in Figure 2-6. They are not shown on the same scale.

ifthepcakinpminpart(a)is3Vandﬂicpcakinpptinpan(b)isﬂOV.

Open file FG02-06.CA4 on your circuit disk. For the inputs specified in the example,
measure the resulting output voltage waveforms. Compare your measured results with
those shown in the example. E

Peak inverse Voltage (PIV) _

The maximum value of reverse voltage, designated as peak inverse voltage (PIV),
occurs at the peak of each negative alternation of the input voltage when the diode is
reverse-biased. This condition is illustrated in Figure 2-8. The PIV equals the peak value
of the input voltage, and the diode must be capable of withstanding this amount of repeti-
tive reverse voltage.

PIV= V’(h) . (2—3)

FIGURE 2-8
The PIV occurs at the peak of eack half-cycle of the input voltage when the diode is
reverse-biased, In this circuit, the PIV occurs at the peak of each negative half-cycle.

i

it
ey



59 = HALF-WAVE RECTIFIERS

Half-Wave Rectifier with Transformer-Coupled Input Voltage

A transformer is often used to couple the ac input voltages from the source to the rectifier
circuit, as shown in Figure 2-9. Transformer coupling provides two advantages. First, it
allows the source voltage to be stepped up or stepped down as needed. Second, the ac
power source is electrically isolated from the rectifier circuit, thus reducing the shock

hazard.

Vi @

FIGURE 2-9
Half-wave rectifier with transformer-coupled input voliage.

From basic ac circuits recal} that the secondary voltage of a transformer equals the
turns ratio (N,../N,.) times the primary voliage, as expressed in Equation (2-4). '

N
Viee = (—-’“ )V,ﬁ (2—4)
Neri

If Ny > Ny, the secondary voliage is greater than the primary voltage. If Nyee < Npyis the
secondary voltage is less than the primary voltage. If Nyee = Npriy then Vier = Vorie

Determine the peak value of the output voltage for Figure 2-10.

1nov

FIGURE 2-10
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61 = FULL-WAVE RECTIFIERS

alf-wave rectification is that a full-wave rectifier
allows unidirectional (one-way) current to the load during the entire 360° of the input
cycle, and the half-wave rectifier allows this only during one half-cycle. The result of
full-wave rectification is an output voltage with & frequency twice the input frequency
that pulsates every half-cycle of the input, as shown in Figure 2-11.

The difference between full-wave and hi

O—t 0
= * Full-wave /\/V\/\/\
) v g a e OV
0 v, cer . v, ©
o— —-C
FIGURE 2-11
e Full-wave rectification.
b
e Since the number of positive altemations that make up the full-wave rectified volt-
i age is twice that of the half-wave voltage for the same time interval, the average value for
a full-wave rectified sinusoidal voltage is twice that of the half-wave, 2 shown in the fol-
jowing formula:
s 2v,
Vivg=— (2-5)

x

- rEXAMPLE 24 Find the average value of the full-wave rectified voltage in Figure 2-12.

15V ——-,
—

FIGURE 2-12
Solutio 2v, 15
? Vo= —t= V) _ossv
x %
Related Exercise Find the average value of the full-wave rectified voltage if its peak
3 is 155V. . J
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Solution VM = Vpﬁ‘) =110V
The secondary peak voltage is

New

The peak rectified output voltage is
Vitoutsy = Voppay = 0T V=55V = 0.7 V=543V
where Vi, is the input to the rectifier.

Related Exercise

(a) Determine the peak value of the output voltage for Figure 210 if NeofNpri=2 2nd
V,(h) =220V. .

(b) What is the PIV across the diode?

(¢} . Describe the output voltage if the diode is tumed around.

ﬁ Open file FG02-10.CA4 on your circuit disk. For the specified input, measure the peak
]

output voltage. Compare your measured result with the calculated value.

| l

SECTION 2-1 1. At what point on the input cycle does the PIV occur?
_ REVIEW 2. Foc & balf-wave rectifier, there is current through the load for approximately what

perceatage of the input cycle?

3. What is the average of = half-wave rectified voltage with a peak value of 10 V?

4, Wha:ismcpeakvalueofdwoutptuvokageofahalf-wa_vcmc&ﬁcr“&thapnk
sine wave input of 25 V?

§. 'What PIV rating must a diode have to be used in a rectifier with 2 peak output volt-
age of 50 V?

2-2 ® FULL-WAVE RECTIFIERS

Although half-wave rectifiers have some applications, the full-wave rectifier is the most
commonly used type in dc power supplics. In this section, you will use what you
learned about half-wave rectification and expand it to full-wave rectifiers. You will
learn about two types of full-wave rectifiers: center-tapped and bridge.

After completing this section, you should be able to

M Explain and analyze the operation of full-wave rectifiers
O Discuss how full-wave rectification differs from half-wave rectification
0O Determine the average value of a full-wave rectified voltage
D Describe the operation of a full-wave ceater-tapped rectifier
O Explain how the transformer turns ratio affects the rectified output voltage
0O Determine the peak inverse voltage (PIV) .
0O Describe the operation of a full-wave bridge rectifier
O Compare the center-tapped rectifier and the bridge rectifier

~33-
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The Full-Wave Center-Tapped Rectifier

The full-wave center-tapped rectifier uses two diodes connected to the secondary of a
center-tapped transformer, as shown in Figure 2--13, The input voltage is coupled through
the transformer 1o the center-tapped secondary. Half of the total secondary voltage
appears between the center tap and each end of the secondary winding as shown.

F Dy
4 - i '
] ¥
[ v,
Lkl B
= CT .
v, /\/ gl I B _O_L
Sliel .
I A, !
: ! TI\A =R
: | . ! J_
Dy -
FIGURE 2-13
A full-wave center-tapped rectifier.

For 2 positive halfcycle of the input voltage, the polarities of the secondary voli-
ages are as shown in Eigure 2-14(a). This condition forward-biases the upper diode D,
and reverse-biases the lower diode Dy. The current path is through D, and the load resis-
tor Ry, as indicated. For a negative half-cycle of the input voltage, the voltage polarities
on the secondary are as shown io Figure 2-14(b). This condition reverse-biases D)) and
forward-biases D,. The current path is through D, and Ry, as indicated. Because the out-
put current during both the positive and negative portions of the input cycle is in the same
direction through the load, the output voltage developed across the load resistot is a full-
wave rectified dc voltage, as shown.

Effect of the Turns Ratio on the Output Voltage If the transformer’s tums ratio is 1,
the peak value of the rectified output voltage equals half the peak value of the primary
input voltage less the barrier potential as Hlustrated in Figure 2-15. This is because half
of the primary voltage appears across each half of the secondary winding (V.o =
Vpey)- Incidentally, we will begin referring to the forward voltage due to the barrier
poteatial as the diode drop.

In order to obtain an output voltage with a peak equal to the input peak (less-the
diode drop), a step-up transformer with a tums ratio of N,/N,; = 2 must be used, as
shown in Figure 2-16. In this case, the total secondary voltage V,,. is twice the primary
voltage (2V,,9), so the voltage across each half of the secondary is equal to V,,,

In any case, the output voltage of a full-wave center-tapped rectifier is always one-
half of the total secondary voltage less the diode drop, no matter what the turns ratio.

Viee
Vou= T =07V (Z-6)

.35
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63 = FULL-WAVE RECTIFIERS

@)Mngmpﬁnhdfqde.nzkfm:&-ﬁueduﬂo‘ismbimd.

FIGURE 2-14
Basic operation of a full-wave center-tapped rectifier. Nofe that the current through the load

resistor is in the same direction during the entire input cycle, 50 the ouipuf volage always
has the same polarity.

e Yo _0av
WAA .

- [l

== Ra A
ool pasd L) s

FIGURE 2-15 o

Full-wave center-tapped rectifier with @ transformer turns ratio of 1. Vyur s the peak value

of the primary voltage.
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FIGURE 2-17

Diode reverse voltage (D, shown reverse- F
Biased). The PIV is twice the peak value of  *
the output voliage plus a diode drop.

64 = DIODE APPLICATIONS

Vo Vaen=0.V
N o R o LiN= L
= '
O— 2
D,
FIGURE 2-16 F

Full-wave center-tapped rectifier with a transformer turns ratio of 2.

Peak Inverse Voltage Each diode in the full-wave rectifier is alternately forward-
biased and then reverse-biased. The maximum reverse voltage that each diode must with-

stand is the peak secondary voltage Ve This is shown in Figure 2-17.

When the total secondary voltage has the potarity shown, the maximum anode volt-
age of Dy is +Vipseey/2 and the maximum anode voltage of Dy is —Viseey/2. Since D, is for-
ward-biased, its cathode is at the:same voltzge as its anode minus the diode drop; this is
also the voltage on the cathode of D,. Applying Kirchhoff’s voltage law around the loop,
the peak inverse voltage across D; is

Votse =V tsec Vv v,
Pw___(_.%"._o";v)_( p{.re))= L p(sec)_o.?V:Vp{“d_o.?V

2 2 2

Since

Vs
Voo = 52 =0TV

the peak inverse voltage across either diode in the full-wave center-tapped rectifier in
terms of Vipou 1S

PIV = 2V # 0.7V @7n

W VP§2C52 Vp, HH”?
~ 2 Vpa (/L"t'b(.kv
3%
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65 w FULL-WAVE RECTIFIERS |

FEXAMPLE 2-5

R4

across each half of the secondary winding and across Se.
winding in Figure 2-18. Also,

Show the voltage waveforms
when 8 100 V peak sine wave is app]iedtoﬂlcpﬁmary
whatminimumPIVraﬁngmustthcdiodes have?

- 22 1Mt Y4
P \V= 2-Vh cote &7V
Caut) 100 V-~
% v, OV = R:ﬂ
10
_‘2—%7 100V === =
- FIGURE 2-
ZUIK2e NG P "
‘49}5{- 057 Solution 'Ihctomlpcaksecond;ry\'onagﬂs U(ég&é::%&‘s
- Voen = [ — Vo =0 V=50V ’5
93 o (di) o= 03N > = :’g"/?%
) 'I‘hmisaZSVpmkamssmhhalfofthcsecondary.'lheoutputloadvoltagehasa B

value of 25 V, less the 0.7 V drop across the diode. Neglecting the diode drop,
each diode must have 2 minimum PIV rating of
PIV=50V

The waveforms are shown in Figure 2-19.

I 0 N o W 0.8
N Nod

Vou 0

FIGURE 2-19

Related Exercise What diode PIV rating is required to handle a peak input of 160V
in Figure 2-187
Open file FG02-18.CA4 on your circuit disk. For the specified input voltage, measure
the voltage waveforms across each half of the seconddry and across the load resistor.
Compare with the results shown in the example. ’

~3%-
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The Full-Wave Bridge Rectifier

The full-wave bridge rectifier uses four diodes, as shown in Figure 2-20. When the input
cycle is positive as in part (a), diodes D, and D, are forward-biased and conduct current
in the direction shown. A voltage is developed across Ry which looks like the positive
"half of the input cyele. During this time, diodes D, and D, are reverse-biased.

When the input cycle is negative as in Figure 2-20(b), diodes D3 and Dy are for-
ward-biated and conduct current in the same directifin through %, as during the positive
half-cycle. During the negative half-cycle, D, and D, arc reverse-biased. A full-wave
rectified output voltage appears across Ry as a result of this action. ol v

(b} During negative half-cycle of the input, Dy and D, are forward-biased and conduct carrent.
Dy and D, are reverse-biased.

FIGURE 2-20
Operation of a full-wave bridge rectifier.

Bridge Output Voltage Abridge rectifier with a transformer-coupled input is shown in
Figure 2-21(z). During the positive half-cycle of the total secondary voltage, diodes D,
and D, are forward-biased. Neglecting the diode drops, the secondary voltage appears
across the load resistor. The same is true when D; and D, are forward-biased during the

negative halfcycle.
Vitoun = Vitoer)

_39-




67 ® FULL-WAVE RECTIFIERS

(b) Practical diodes (Diode drops included)

FIGURE 2-21
Bridge operation during & positive half-cycle of the secondary voliage.

As you can see in Figure 2-21(b), two diodes are aiways in series with the load
resistor during both the positive and negative half-cycles. If these diode drops are taken
into account, the output voltage is

V’(m = Vm) —-14V (2—3)

Peak Inverse Voltage Let's assume that D, and D, are forward-biased and examine the

reverse voltage across Dy and Dy Visualizing D, and D, as shoris (ideal model), 2s in

Figure 2-22(a), you can se& that D; and Dy have a peak inverss voltage equal to the peak

secondary voltage. Since the output voltage is ideally equal 1o the secondary voltage,
PIV = Vpouw)

Tf the diode drops of the forward-biased diodes are included as shown in Figure 2-22(b),
the peak inverse voltage across cach reverse-biased diode in terms of Vo i

I = Vyeea + 07V @-9)
The PIV rating of the bridge diodes is less than that required for the center-tapped

configuration. If the diode drop is neglected, the bridge rectifier requires diodes with half
the PIV rating of those in 2 center-tapped rectifier for the same output voltage.

~L40O-
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o——éu'L'o-—-

2+

ol®
"'p&d:%”%"ﬂuﬂ

Vaion) Votmn

e E—
(QNMMMMWMQMD; (b)Forihepncﬁﬂlcﬁodemudel(fomud-biueddiodaD,mdD;

arc shown inblac) PTV=V_, are shown i blue). PIV = Vg + 0.7V
FIGURE 2-22
Poak inverse voliages across diodes Dy and D, in a bridge rectifier during the positive half-
eycle of the secondary voliage.

|
l PEXAMPLE 2-6 Determine the peak output voltage for the bridge rectifier in Figure 2-23. What PIV

" rms secondary voltage for the standard 110 V across the primary.

rating is required for the silicon diodes? The transformer is specified to have a 12 xﬂ,

nov—i§—,

FIGURE 2-23

Solution The peak output volizge (taking into account the two diode drops) is
Vo = LA1AV g = 141412 V) 217V
Vo= Voo~ 14 V=17V = 1.4 V=156V
The PIV for each diode is
PIV=Vyou + 0.7 V=156 V+0.7V=163V
Related Exercise Determine the peak oufput voltage for the bridge rectifier in Fig-

ure 2-23 if the transformer produces ad rms secondary voltage of 30 V. What is the
PIV rating for the diodes?

>
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SUMMARY OF POWER SUPPLY RECT IFIERS

HALF-WAVE RECTIFIER .

N AN ANVAWN AN

Qutput voliage waveform

FULL-WAVE CENTER-TAPPED RECTIFIER

W Peak value of output:

V,(msV,(,,,-O.'?v
R A value of outputs 1 4_,5) !
vcragcv u °-;¢$J;JJ\Q#:°J1
plowty
Y =
G .

& Diode peak inverse voltage:
PN = Vp(m’)

Qutput voltage waveform J

i FULL-WAVE BRIDGE RECTIFIER

& Peak value of output:

Viserr
Ve =~ =0TV

® Average value of output:

2Vp(ouﬂ
T

® Diode peak inverse voltage:
PN = 2VP(°U‘) + 0.7 v

Vave =

PIv=V PCse.() - 7/

Output \'oll.age waveform

@ Peak value of output:
VP‘O‘-’) = Vp(m) - 1.4 V
®’ Average value of output:

2Vpioun)
n

m Diode peak inverse voltage:
PIV = Vg + 0.7V

Vavg =

PI' voV pCS ec)..-ar7 v

L2
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2-6 W THE DIODE DATA SHEET

A manufacturer’s data sheet gives deiailed information on a device so that it can be
used properly in a given application. A typical data sheet provides maximum ratings,
electrical eharacteristics, mechanical data, and graphs of various parameters. In this
section, we use a specific example to illustrate a typical data sheet.

After completing this section, you should be able to

N Interpret and use a diode data sheet
O Identify maximum voltage and current ratings
O Determine the electrical characteristics of a diode
0O Analyze graphical data
O Select an appropriate diode for a given set of specifications

Table 2-1 shows the maximum ratings for a certain series of rectifier diodes (IN4001
through 1N4007). These are the absolute maximum values under which the diode can be
operated without damage to the device. For greatest reliability and longer life, the diode
should always be operated well under these maximums. Generally, the maximum ratings
are specified at 25°C and must be adjusted downward for higher temperatures.

Ny
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TABLE 2-1
Maximum ratings.
el [u) un
s| 8|8 |2 8|83
© Rating smbot | 2 | 2 | 2| & | B | B | & | um

Peak repetitive reverse voltage Varn
Working peak reverse voliage Vianu 50 100 200 400 600 800 1000 v
DC blocking voltage Vx
Noarepetitive peak reverse Vrsm 60 120 240 480 720 1000 | 1200 v

voliage
rms reverse voltage Vi) 35 70 140 280 420 560 700 v
Average rectified forward <

current (single-phase, Ia 1.0 A

resistive foad, 60 Hz,

. TA = 75":)

Nonrepetitive peak surge

cuarreat {surge applied at Jesm 30 (for 1 cyele) A

rated load conditions)
Operating and storage junction T T —65 10 +175 °C

_temperature range

An explanation of the parameters from Table 2-1 follows.

Ver The maximum reverse peak voltage that can be applied repetitively across the

Vr

Vasm

Ty
I;
Ty

diode. Notice that in this case, it is S0 V for the IN4001 and 1 kV for the 1N40J7.
This is the same as PIV rating.
The maximum reverse dc voltage that can be applied across the diode.
The maximum reverse peak value of nonrepetitive voltage that can be applied
across the diode. C .
The maximum average value of a 60 Hz rectified forward current.
The maximum peak value of nonrepetitive (one cycle) forward surge current. The
graph in Figure 2-58 expands on this parameter to show values for more than one
cycle at temperatures of 25°C and 175°C. The dashed lines represent values where
typical failures occur.
Ambient temperature (temperature of surrounding air).
‘The operating junction temperature.
The storage junction temperature.

Table 2-2 lists typical and maximum values of certain electrical characteristics.

These items differ from the maximum ratings in that they are not selected by design but

Ll -
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e  Vaay SppFed st srge
] ——— ! i
- B e . P
E --._;__“-.._h_-]‘-ﬁ [ttt - -
2 P Rkt i o S
$ 30bee Tl =
; \ I [~ ud - :
£ 2l— e
QI Hh‘]"""-- I 1 --"""--.
FANYANYAVEE e I
L cycie 10 == =]
g ' — |
i : :
=7 i l } _ ‘}v
5 { | 1 | o |
1.0 20 30 50 720 10 20 30 50 0 100
Number of cycles .
----- Typical failures when surge applied a no- :
load conditons Ty = 25°C
b
= Design limits when surge applied at no- L.
load conditions T = 25°C
----- Typical failures when surge applied at rated-
load conditions Ty = 175°C

—— Design limits when surge applied at rated-
foad conditions T = 175°C

FIGURE 2-58 -
Nonrepetitive forward surge current capa.b:bty

TABLE 2-2
Electrizal ckmcmim'c:.

Ms_u-—— SR T,

Mamummatznwforwﬂdvokagedmp Vg
Us=1A, T;=25C

Maximurn full-cycle average forward voltage drop Veep —_ 08
(lo=1A, Ty = 75°C, 1 inch Jeads)

v " Unit

Maximum reverse cmcnt (rated dc voltage) In TE
Ty=25°C 0.05 10.0
T =100°C 1.0 500 o

Maximum full-cycle average reverss current TRiavp) — 300 RA
{Io=1A, T =75°C, | inch lcads)

b5~
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are the result of operating the diode under specified conditions. A brief explanation of
these parameters _follows.

Vg The instantancous voltage across the forward-biased diode when the forward
current is 1 A at 25°C. Figure 2-59 shows how the forward voltages vary with
forward current.

Vhavg The maximum forward voltage drop averaged over a full cycle.

I The maximum current when the diode is reverse-biased with a dc voltage.

Inavp The maximum reverse current averaged over one cycle (when reverse-biased
with an ac voltage).

T, The Jead temperature.

Figure 2-60 shows 2 selection of rectifier diodes arranged in order of increasing lo,
!FSHo and Vimy rat.ings.

50 [

20
20

10 ! T = :
10— 7— :
50 f = i

a0 i
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|
==

0.1
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0.02

{p. forward current {amps)

1
|
i

001
0.007
0.005
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0.002
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