sensitivity of 5 V/Div. Since the full- -wave output reads apprommately 1.4 Diy, its pea.k value is approxxmately TV Both
input and output readings are in reasonable agreement with thegretical values

Onee again, notice that the second approx1mat10n improves the answer only slightly. If you were ‘troubleshooting,
the improvement would not be of much value. If somethmg was wrong thh the circuit, the chances are that the full-wave
output would be drasucally different from the ideal value of 8.5 V. . NG ‘

" PRACTICE PROBIEM 4-3 Using F1g 4-7 change the tra.nsfonner S fuIns ratio to 5 1 and calculatc the Vp (in) and
Vy (om) second approximation values.

Examp!e 4-~-4 ' S : fild BwitiSim
H one of the diodes in Fig. 4-7 were open what would happen to thc dxfferent voltages'n' - - W
SOLUTION If one of the diodes is open, the circuit reverts to a half-wave rectifier. In this case, half the: secondary

voltage is still 8.5V, but the load voltage will be a half-wave signal rather than a full-wave s1gnal This half—wave voltage
will stiil have a peak of 8.5 V (1dea11y) or78V (second approxlmatlon)

_4--4 The Brldge Rectaf‘ ier.

Figure 4-8a shows a bridge rectifier circuit. The bndge rectifier is sm'uiar toa
full-wave rect:ﬁe:ﬁbe(':ause_,;,t‘ produces a full-wave output voltage. Diodes I; and
D, conduct on the positive half cycle, and D3 and D4 conduct on the negative half
cycle. As a result, the rectified load current flows during both half cycles.~
Figure 4-8b shows the equivalent circuit for the positive half cycle. As
you can see, D and D are forward biased. This produces a positive load voltage
as indicated by the plus-minus polarity across the load resistor. As a memory aid,
visualize I shorted. Then, the circuit that remains is a half-wave rectifier, whmh
we are already familiar with. '
. Figure 4-8¢ shows the equivalent circuit for the negative half cycle This
< time, Ds and D4 are forward biased. This also produces a positive load voltage. If
You visualize D shorted, the circuit looks like a haif-wave rectifier. So the bridge
rectifier acts like two back-to-hack half-wave rectifiers.
During both half cycles, the load voltage has the same polarity and the
Ioad curfent is in the same direction. The circuit has changed the ac input voltage
to the pulsating dc output voltage shown in Fig. 4-84,/Note the advantage of this
type of full-wave rectifiation over the center-tapped version in the previous
section: The entie secondary voltage can be used,
T Fig. 4-8¢ shows bridge rectifier packages that comam all four dzodes

Average Value and Qutput Frequenf:y

Because a bndge rectifier produces a full-wave output, the equatxons for average
value and output frequency are the same as given for a full-wave rectifier
S o2V

de ™ T
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GOOD TO KNOW

When a bridge rectifier, as opposed

to a two-dicde full'-w‘ave 'recti'fier,

is used, the same d¢ output voltage -

. can be obtained with a transformer
having a higher turns ratio Ny Nz _' e
This means that with a bridge
rectifier, fewer turns of wire are
needed in the transformer.
Therefore, the transformer used '
with a bridge rectifier versus a - :
two-diode full-wave rectifier will
be smalk and lighter and wilf cost
less. This benefit alone outwe]g'h' 3

~ using four diodes instead of two
a conventicnal two-diode full-way
rectifier,

166

Figure 4-8 (o) Bridge rectifier; {b) equivalent circuit for positive haif cyele; (o equivalent
circuit for negative half cycle; () fuli-wave outpug; (e} bridge rectifier packages.

NN,y

(a)

Ty

(e)

Vout

td}

and

Jous = 2fin

“The average value is 63.6 percent of the peak value, and the output frcquency is

120 Hz, given a hne frequency of 60 Hz.

One advantage of a bridge rectifier is that all the secondary voltage is
used as the input to the rectifier. Given the same transformer, we get twice as
much peak voltage and twice as much dc voltage with a bridge rectifier as with a
full-wave rectifier. Doubling the dc output voltage compensates for having to use
two extra diodes. As a rule, you will see the bridge mcuﬁer used a lot more than

. the full-wave rectyier
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Figure 4-8  (continued)
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® Brlan Moaskau/Brian Moaskau Photography

Incidentally, the full-wave rectifier was in use for many years before the |
bridge rectifier was used. For this reason, it has retained the name full-wave recti-
Jler even though a bridge rectifier also has a full-wave output. To distinguish the
full-wave rectifier from the bridge tectifier, some literature may refer to a full-
wave rectifier as a cdnventional full-wave rectifier, » two-diode full-wave recnﬁer
or a center-tapped full-wave rectifier

Second Approxsmataon and Other Losses
Since the bridge rectifier has two diodes in the concluctmg path, the peak gutput
voltage is given by:

2d bridge: Vpou) = Vpm — 14V : 4-8)
As you can see, we have to subtract two diode drops from the peak to get a more

accurate value of peak load voltage Summary TabIe 4-1 compares the three rec-
tifiers and their properties.

ﬁgmbgr gfdi‘q'des:,‘,‘ SN D

.Réctiﬁ{r mput | 1&_’;;{2: | "0_;5:\/",.(?} ". . o Vi
Pgakk;utpgt (2d) | V- 07V.  05Vm—07V ‘ Vg — 14V
- D.C‘oﬁtp.ut . Vp{uu(_)!ﬁ" ‘ - 2WValougp fr 2Vt [
‘Ripple f?eq'uency-r C e i 2fn 2fin

“loem = peak se,cundary‘volfage; Votoun) = peak output voltage.
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Example 4~5 ' S e R illlmu&asm

Calculate the peak input and output voltages in Fig. 4 9 Then compare I;he dleoreucal valugs to the measured
values. : . )
. Nouce the circuit uses a bridge rectifier par‘:kag‘e :

SOLUTION  The peak pnmary and seccmdary voltages are the same as in Example 4-3:

\7 eyl 170V
Ve =17V

With a bridge rﬂcttﬁer, all of the secondary voitage is used as the mput to the rectifier. Ideally, the peak output
voltage is: -

Vp(gu[). =17V

Figure 4=-9 iab example'of bridge rectiier.

Channel 1

420 Vims
_60 HZ

X Thktmn!x 'II)‘i31‘24m;i”ﬂﬁmu>nl;naamn -
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To a secénd approxunauon

p(out)"' 17V - 14V— 156V

Now, let’s compare the theoretical values with the measured values, The sensitivity of channel 1 is 100 V/Div.
Since the sine-wave input reads approximately 1.7 Div, its peak value is apprommately 170 V. Charmel 2 has a sensitivity
of 5 V/Div. Since the hatf-wave cutput reads approximately 3.2 Div, its peak value is approximately 16 V. Both input and
output readmgs are approx1mately the same as the theoretical values.

PRACTICE PROBLEM 4~5 Asin Exampie 4-5, c,a]culate the ideal and second approx1mauon V,{out) values using a

5:1 transformer turns ratio,

Diode Circuits

4-5 The Choke-Input Filter

At one time, the choke-input filter was widely used to filter the  output of arectifier.

Although not uged i much. anymore bétaise of its cost, b . bulk, and weight, ‘this type e of

filter has 1 mstrucuonal value and helps. make it easier to understand other ﬁlters

Basic idea

L quk atFig. 4—10a ThlS type of ﬁlter is calied 2 choke~mput ﬁlter. The ac. souree

has a reactance given by

it reduces the ac load Current to 2 very small vm Ml us ﬁnd out why.-

Thie first requuement of 2 well-desipned choke-input ﬁltmg: “Is to have Xc
at the input frequency “be much smallcz than RL When tins condlt

~greater thanX¢ at the mput frequency When this condmon 1$ satlsﬁe,d “the’ ac

Figure 4-10 (a) Ch.bke-input filter; (-b) ac equiv?lent circuit.

out
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