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ABSTRACT OF THE DISCLOSURE ' 

A series transistor voltage regulator of the feedback 
type with a transistor stage of grounded-collector con 
?guration to provide a low impedance input circuit to the 
regulator to reduce the effect of variations in an unregu 
lated input voltage and to provide for the feedback signal 
ampli?er a high impedance load. 

This invention relates to voltage regulators. 
The object of the invention is to provide an improved 

series transistor regulator of the feedback type, that is to 
say, a series regulator wherein a transistor regulating 
the current through a series load is controlled by the out 
put of an ampli?er which ampli?es an error signal de 
rived by comparing the actual load voltage (or a selected 
portion thereof) with a reference voltage. 
According to the invention, in a series transistor volt 

age regulator of the feedback type there is provided a 
transistor, arranged in a grounded collector con?gura 
tion such as to provide a low impedance in the input 
circuit of the regulator to reduce the effect of variations 
in the unregulated input voltage to the regulator and to 
provide for the error signal ampli?er a high impedance 
load. 

In order to explain the present invention, reference 
will be made to the drawings, in which: 

FIG. 1 illustrates the circuit of a typical conventional 
series regulator; 

FIG. 2 illustrates a circuit embodying the present in 
vention; and 
FIG. 3 illustrates a circuit embodying the present in 

vention in a typical practical form. 
Referring ?rstly to FIG. 1, there is shown a simple 

series regulator (of the feedback type) in which a refer~ 
ence voltage is provided by a Zener ‘diode CR1. A sample 
of the output voltage is taken from a potentiometer 10 
and fed to the base of a transistor Q2. The difference 
between the sample and the reference is ampli?ed by 
the transistor Q2 and fed to a main control element, for 
example, an emitter follower transistor Q1 whose col 
lector/emitter circuit is in series with a load L. Across 
the input to the emitter follower transistor Q1 is coupled 
an input resistor R1 whose lower end is connected via 
the capacitor C1 to ground. The serially connected re 
sistor R1 and capacitor 01 serve as a preregulator. 

In the following, “primary regulation” will be de?ned 
as the ability of the regulator to reject input voltage 
changes (either AC or DC) and “secondary regulation” 
will be de?ned as the ability of the circuit to compensate 
for load changes (either AC or DC). 
with the circuit shown in FIG. 1, the primary regula 

tion depends on the impedance of the capacitor C1 rela 
tive to the impedance of the resistor R1 and the re 
?ected load at the control electrode or base of transistor 
Q1. At zero and low frequencies the impedance of the 
capacitor ‘C1 is high and the DC regulation, which de 
pends on the re?ected load at the base of transistor Q1 
in parallel with the collected impedance at the tran 
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sistor Q2, is poor. The secondary regulation at DC, 
which depends on the gain of transistor Q2, the dynamic 
impedance of the diode CR1 and the load offered to the 
collector of transistor Q2 is fair. At AC the secondary 
regulation suffers since the impedance of the capacitor 
falls and hence the loop gain falls. In addition, transient 
load changes are regulated asymmetrically due to the 
need to recharge the capacitor C1 via the resistor R1 
after a sudden load increase. However, to provide proper 
,AC regulation the capacitor C1 must be large and con 
ventional circuits have to compromise between the con— 
?icting requirements of large and small capacitors C1. 

FIG. 2 illustrates the circuit of FIG. 1 modi?ed in 
accordance with the present invention. Here, the capaci 
tor C1 is replaced by a transistor Q3 in a grounded col 
lector con?guration. The transistor Q3 presents a dy 
namically low impedance to signals from the input supply 
and yet provides a high impedance to the output from 
the error amplifying transistor Q2. The impedance seen 
by the collector of transistor Q2 is high, being that of a 
resistor R3 which is buffered and bootstrapped by the 
transistor Q3. Accordingly the transconductance of the 
error ampli?er is greatly improved resulting in a much 
higher loop gain. 

FIG. 3 illustrates a practical embodiment of the in 
vention. To a pair of input terminals 11, 12 is applied an 
unregulated voltage in the range 11 volts to 24 volts. 
Across the input is coupled a diode 13 in series with a 
resistor 14 both in parallel with a shunt capacitor 15. 
The junction between the diode 13 and the resistor 14 
is connected to the base of a p-n-p transistor 16‘ whose 
emitter is coupled to a positive line 117 through a low 
value resistor .18. The diode 13‘, the resistor 14‘, the trans 
sistor 16 and the resistor -18 form a simple constant cur 
rent supply arrangement or preregulator whose output 
exhibits a “knee” at low forward voltages. This assists 
the action of a transistor 29 (to be described). The main 
regulating transistor is formed by a pair of n-p-n tran 
sistors 19 and 20, the collectors thereof being fed by the 
supply line 17, a resistor 21 being provided between the 
line 17 and the collector of the transistor 19‘ whose 
emitter is connected to the base of the transistor 20 and 
also to earth via a resistor 22. The load terminals are 
shown at 23. Across them is connected a sampling po 
tentiometer 24 whose tap is connected to the base of an 
error ampli?er transistor 25. The collector of the tran 
sistor 25 is coupled to the emitter of transistor 29 via a 
resistor 26, the emitter of the transistor 25 is coupled 
to earth via a reference Zener diode 27. 
The output from the transistor 25 is taken from its 

collector which feeds the base of the transistor 19 through 
the resistor 26 which is bootstrapped by the “grounded 
collector” transistor 29. The collector of the transistor 
29 is coupled to ground through a low value resistor 30‘. _ 
The emitter of the transistor 29 is connected to the col 
lector of the transistor 16 and the base of transistor 19. 
Finally, a further capacitor 31 shunts the load terminals 
23, so as to swamp load impedance irregularities at high 
frequencies (caused by, for example, long lead induct 
ances and stray capacitance in wiring). 

I claim: 
1. In a voltage regulator of the feedback type having 

a transistor control element including a control electrode, 
a preregulator means coupled to receive an unregulated 
voltage and provide a constant current to the control 
electrode of the transistor control element, and an error 
signal ampli?er providing at its output an error signal 
to drive the control element, the improvement compris 
ing a transistor having base, emitter and collector elec 
trodes connected in a grounded collector con?guration, 
the base electrode coupled to receive the error signal 
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from the output of the error signal ampli?er, the emitter 
electrode coupled to the control electrode of the tran 
sistor control element, and a resistor coupled between the - 
emitter electrode of the grounded collector transistor and 
the output of the error signal ampli?er. 

2. A regulator as claimed in claim 1 in which the error 
signal ampli?er is a transistor having base, emitter and 
collector electrodes connected in a grounded emitter 
con?guration, the base electrode of the error signal 
ampli?er coupled to receive a sample of the output volt 
age provided by the voltage regulator for comparison to 
a reference voltage provided at its emitter electrode, the 
base electrode of the grounded collector transistor is di 
rectly coupled to the collector electrode of the ampli?er, 
and the resistor is connected between the emitter elec 
trode of the grounded collector transistor and the col 
lector electrode of the transistor ampli?er. 
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