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Volt~e S:E!lli,~~r§ Rag1l!a,bleDown to Zero,

and Provided with Ba1anced Rectification

Inventor: Ákos. Kun, Ele'-c.,tr,.Eng., Budapest

Date of application for letters patent: 28 March 1977

The invantion is a dioda rectifying circuit,

yie1dLng at ita poaitive and negative outputs a feed

current of the same swing in relation ot ita earth point,

but having different loadability.

The main field of application of the invention

being the supply of auxi1iary powar to voltage stabi1

izers regulable down to zero, thus tha characteristios

of the ractifying circui t embodied by the invention will
•

be dealt with from this respect. The series pass-through
,

type volta.ge stabilizers regulable down to zero can be

divided into twó basic ssctlons: a va.1ve tranaistor, res

ponsible for passing-through output, and located in either

a parallel circuit or in a Darlington cirouit, as necessit

ated by the output and stability required, and a control

and error signal amplifier unit, regulating the former.

Also tha control and error signal amplifier unit can be

of any design and any degree of sophistication in comp

liance with the requirements made with the stabilizer.

However, in Order to be able to regulate output voltage

down to zero, the stabilizer of any design must be supp

lied with zaro voltage, or even below that potential level.
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•
This requirement cannot be met b~ rectirication pro-

ducing mono-potential, since regulation down to zero

is prevented b~the residual voltages dropping over

the rilm-~pe diodes of transistors in the control cir

cuit, as weIl as by the minimal zener voltage that can

be still produced by the zener diode serving as a sta

bilizing element. For meeting this requirement, the

only method available is to make use of an external auxi

liary voltage or opposed polarity, thus producing a dir

ferential voltage lower than zero out or the two poten

tials, and from then on using that voltage as the refe-
•

rance point of the control circuit.

Several methode of rectification are known for

producing auxiliary voltage of opposed polari~. Accor-, .
ding to the classical design illustrated on Fig. 1, auxi

liary voltage is produced by a separate secondary coil

of the supplv transformer. This method entails the dis

advant,ageof necessitating the use of a special trans

former, as aresult of which setting up or the ctrcuit,

is both cumbersome and expensive. This drawback has been

eliminated b~ a produce of ROA /marked WP-703 A, and dealt

with on Page 462, Rádiótechnika, 1976/, which takes au~i

liary voltage of opposed polari'ty off an existtng full-
/ .

-wave rectifier circuit by means of a single diode /Fig.2/
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Although really simple and cheap, the method stíll

has a definite drawback, following from the half

-wave rectification adopted: auxiliary voltage need

befiltrated by means of either a high-capacity elec

trolytic capacitor or several zener diodes in cascade

connection.'

The rectification method of the invention

is suitable for eliminating the above-mentioned draw

back. As apparent from Fi$. 3, the invention actuall~

is the combination of two full-wave rectifier circuits •

.This set-up has baan rendered feasi b le by the fa.ct that

the existing full-wave rectifying circui t only made use

of the positive half periods of the secondary voltage

supplied by the supply transformer, leaving the negative

halves vacant. The rectifying process of the invention

makes use of the vacant negative half periods to a cer

tain extent~ by means of a pair of full-wave rectifying

diodes installed in the circuit subsequently. The me

thod, which could be termed as "cross-breed rectific

ationtt, is free from áll drawbacks of the' rectification

processes mentioned so far. No special transformer is

ra~lired, setting-up is easy, and since the potential

supp lied is rectified by the full-wave process, no high

-capacity electrolytic capacitor or cascade-connected

sener diodes are necessary for filtration either. The
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advantage gained over the s~mmetrica1 rectif1ing cir-

cui t is that two high-capac it~ diodes can be spared. It 

is apparent, therefore, that b1 making usa of the s~m

metrica1 rectification of different output embodied in

the invention, production costs of suppl~ units regulable

down to zero output voltage can be cut to a significant

extent.

The simplest practical application of the method

is illustrated on Fig. 4. The device is made up of a patr

of Darlington pass through transistors and a single-tran-
I

sistor regulating and error signal amplifier unit. Regul

ation down to zero is facilitated b~ zener diodes Zl and Z2

coupled opposite each other. Since in order to achieve

complete regulation down to zero the ragulatLng circuit

requires a negative potential be~ond zero, thus it is

principal reqnirement that in the differential circuit

the rated voltage of diode Z2, supplied with auxilia~

voltage, be b~ at least several tenths of voltage higher

then that of diode Zl. In principle, an~ pair of diodes

featuring different· voltage rating are suitable for the

purpose, but practical experiences have shown that the

zeners falling between 5 V and 8 V ensure the highest

stabilizing effect, having the lowest differential re

sistance. Zero and finallevels of output voltage can be,
accuratel~ adjusted b~ means of resistors Il and R2. B1
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means of zener bias resistor R3, a high input stabi-

lit-ycan be established, b-y making use of the negati ve

currents generated b-y the differential voltage ratios.

This is feasible because output voltage fails to drop

with input voltage'parallel with the gradual decrease of

zener current intensi t-y of dioda Z2, but increases wi th

it. For a giveu output lo~d, the u9gative current inten

sity at which the riee of output voltage just counterba

lances the input voltage associated with the given load

current can be adjusted b-y means of Zener bias resistor

R3. In the present case, input stabilit-y was obtained as

150 to 250 V, relating to mains volt age, at ~out = 5 V,

and under maximum load. Measured 'also at 5 V, output sta

bilit-y of the circuit was 8 x 10-2, whereas output re

sistance amounted to 0.03 - 0.04 O~~. In order to improve

temperature stabilit-y of the device, it is advisa·ble to

grout zener diodes Zl and Z2 with artifieial resin Panelon

after soldering. It is essential that on switching-off,

output voltage be eut off elong with input voltage, since

as a result of the imbalance oecurring in differential vol

tage retios output voltage tends to jump to top limit va

lue while the filter eleetrol-ytic eapaeitors are disehar-

ged.

Ákos
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Claims of Patent

1./ S:ymmetrical rect iflcation of different OLlt

puts, chBracterized b:y a pair of high-cöpaci

ty diodes /1/ - /2/, and a pair of low-capaci

t:y dtodes /3/ - /4/ butit upon .the farmer.

2./ S:ymmetrical rectification of different out

puts, as claimed under Para 1, for suppl:ying

au~iliar:y voltage to voltage stabilizers re

gulable down to zero, and cbaracterized by a

pair of power suppl:y diodes /1/ - /2/ with full-

-wave rectification, as well as by a pair of

au~iliary power suppl:y diodes /3/ - /4/ receiv

in~ the same voltage and also featuring full

-wave rectification.

3./ Practical application of s:ymmetrical rectific

ation of different outputs as claimed under

Para.2, and as illustrated on Fig. 4, charac

terized b:y a differen.tL&l circuit made up of

two low-capacit:y zener diodes /5/ - /6/ and an

auviliary voltage filter /7/ - /8/ 04 a minimal

t' /ra lng.

Ákos IC
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A b s tra c t

Diode Rectification of Different Outputa

Date of anplication for letters patent: 28 March 1977

The invention is a diode rectifying circuit

supplying at ita positive and negative outputs a povler

of the 'same swing in relation ot i ts earth point, but

of different loadab i 1ity.

By putting the invention into praetice, the pro

duction costa of voltage regulators regu18ble down to

zero can oe significantl1 reduced, since the auxiliary

voltage produced by the rectifying circuit of the in

vention onty reqn ires a minimumof fi ltiration and stab il-
ization.


