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. POWER LIMITING REGULATOR 
The invention relates to the field of power limiting in 

power supplies. 
The amount of the spacmg between the conductors of 

5 a printed circuit board for consumer electronic circuits such as, for 
example, a television receiver, are. established by regulatory 
organizations. The regulations impose strict requirements, for 
example, on the spacing between adjacent conductors, when at 
least one of the conductors is connected to an output terminal or 

. . 
1 0 node of a supply voltage capable of supplying more tJ:ian 15 watts 

to a load. Thus, the spacing between conductors is required to be 
larger than when the power supply node is not capable of · 
supplying at least 15 watts. Su~h requirements are referred to as 
the 15 watt node requirements. Disadv.antageously, the larger 

1 5 spacing results in a larger printed circuit board area. 
A power supply in a television receiver may be 

required to supply a total power that is signifi~antly greater than 
15 watts. The power may be distributed via conductors to various 
circuits. Some of the circuits are low power circuits that require 

2 O less than 15 watts. In order to reduce the printed circuit board 
area that is otherwise. needed for complying with the 15 watt 
node requirements, it may be desirable to limit the maximum 
power that can be derived by such low power circuits to less than 
15 watts, even when abnormal conditions such as short circuit or 

2 5 failure of components occur. 
When the maximum power that can be delivered via a 

given power supply node is limited to 15 watts, the 15 watt node 
requirements are not applicable. Advantageously, cost and circuit 
board ·area can be reduced. It is also desirable to attain such 

3 0 power limiting without sacrificing regulation in normal operation. 
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In a power supply e.mbodying an· inventive feature, a 
regulated power supply is energized by a DC input supply voltage .. 
A first regulated voltage is produced at' a first output terminal of 
the regulated power supply. The power that can be derived from 
the output terminal can be, for example, greater than 15 watts. 
Therefore, conductors that are connected direcdy to the output 

terminal are, for example, su~ject to the 15 watt node 
requj'rem.ents~ '.The .. input supply.,_ voltage is also coupled via a 
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resistor that provides power limiting and via a clamping diode to 
the first output terminal of the regulated power supply. The 
diode is poled to conduct continuously· in normal operation. The 
diode clamps or regulates a second supply voltage that is 

5 · developed at a terminal of the diode, remote from the first output 
terminal. Conductors of a low power circuit that derive in normal 
operation less than 15 watts may be energized via the terminal o{ 
the diode. The aforementioned power limiting arrangement limits 
the maximum power that can be obtained via the power limiting 

1 0 arrangement to less than 15 watts even when a fault condition 
occurs. 

The diode is poled in a direction that prevents ~he flow 
of current from the first output terminal, that is subject to the 15 
watt node requirement, to the low power circuits Therefore, 

1 5 advantageously, the terminal of the. diode where the second 
supply voltage is generated is not subject to the 15 watt node 
requirement. Advantageously, the second supply voltage tracks 
and is regulate<J by the first regulated voltage because of the 
clamping operation of ~e diode. 

2 0 A power supply, embodying an inventive feature 
. . 

includes a voltage regulator for a.pplying a first regulated supply 
voltage to a first load. A power limiting impedance is used for 
applying a second supply voltage to a second load. A clamping 
arrangement is used for clamping the second supply voltage to the 

2 5 first regulated voltage to regulate the second supply voltage. 
Power transfer from the voltage regulator of the firsi supply 
voltage to the second load via the clamping arrangement is 
prevented. 

FIGURE 1 illustrates a power supply, embodying an 
3 0 · aspect of the invention; and 

FIGURES 2a and 2b illustrates family of curves useful 
for explaining the operation of the arrangement of FIGURE 1. 

A conventional switch mode power supply I 0 I shown 
in FIGURE 1, regulated by a pulse width modulator PWM, 

3 5 produces at a terminal i 12 an input supply voltage VIN for 
energizing a power supply 100, embodying an aspect of the 
invention. 
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Voltage VIN is coupled via a series-pass regulator 
transistor Tl to a load 111. A regulating base voltage VZ for 
transistor Tl is developed in a pair of zener diodes Zl and Z3 that 
are coupled in series. A resistor. R2 supplies a reverse current in 

5 zener diodes Zl and Z2. Consequently, an .output supply voltage 
VOUTl at the emitter of transistor Tl is regulated. Voltage 
VOUTl is developed at a supply node terminal 110 that is capable, 
for example, of supplying more than 15 watts: 

A ~eries arrangement of a power or current limiting 
1 0 resistor Rl and a clamping diode Dl, embodying an inventive 

feature, is coupled between terminals 112 and 110, across the 
collector-emitter junction of transistor Tl. A level shifting and 
temperature compensating diode D2 couples a supply voltage VD 1 
developed at a terminal 113, between resistor Rl and diode .Dl, to 

l 5 a load 114 for producing an output supply voltage VOUT2. 
Voltage VOUT2 is coupled via a conductor 50 to .load 114 for 

~~~g~l~. ' . 
In normal operation, diode Dl continuously conducts. 

The continuous conduction is assured by the selection of a 
2 0 sufficiently small value of resistor Rl, such that a current IRl in 

resistor R 1 equals or exceeds a load current ID2 in diode 02. 
Therefore, voltage VOUT2 tracks and is clamped to voltage VOU'.f 1. 
Diode D2 provides temperature . compensation with respect to 
forward voltage variation of clamping diode D 1. Voltage VOUT2 is 

2 5 approximately equal to voltage VOUTl. 
In normal operation, all the loads that are energized 

via diode D2, together as depicted by an equivalent resistor RL, 
consume less than, for example, 15 watts. The value of resistor RI 
is chosen such that power consumption in the loads that are 

3 0 energized via diode D2, is less than, for example, 14 watts. Such 
value is selected to be smaller than · 15 watts under any loading 
conditions via diode D2. 

A current iD 1 in diode D 1 cannot flow in a direction 
opposite to that shown by the arrow, from transistor T 1 to load · 

3 5 114. thus, power cannot be supplied via terminal 110 to load 114. 
The entire power supplied via diode D2, referr~d to as POUT2, is . 
supplied via resistor Rl. It follows that diode Dl isolates terminal 
113 from terminal 110 with respect to power delivery. · Because 



4 

of the current or power limiting action of resistor Rl, power 
POUT2 supplied via diode D2 is limited to less than 15 watts. 
Therefore, conductor 50 is not subject tO the 15 watt node 
requirements. Consequently, advantageously, a spacing 150 

5 between conductor 50 ·and any other conductor such as a 
conductor 51 need not meet the strict 15 watt node requirements. 

When current 102 becomes excessive, the voltage drop 
across resistor Rl causes a corresponding voltage dtop in voltage 
VD 1 that back-biases diode D 1. Therefore, diode D 1 becomes 

10 nonconductive and the regulation of voltage VOUT2 is no longer 
effective. Whereas, advantageously, as· long as diode D 1 is 
conductive, voltage VOUT2 is clamped by diode Dl to voltage 
VOUTl. 

FIGURES 2a and 2b illustrate a family of curves of 
15 voltage VOUT2_ and power POUT2, respectively, as a function of 

resistor Rl and an equivalent load resistor RL of FIGURE 1. 
Similar symbols and numerals in FIGURES 1, 2a and 2b indicate . 
similar numbers or functions. Resistor RL of FIGURE 1 represents 
the entire or equivalent load that is energized via diode 02. 

2 0 Power POUT2 is the entire power that is dissipated in the load 
represented by resistor RL as a result of the current in diode 02. 

As shown in FIGURE 2a, for resistor Rl=3.5'2, voltage 
VOUT2 varies by less than 10% over a_ substantially large range of 
variation of load. As shown in FIGURE 2b, power POUT2 cannot 

2 5 exceed 14 watts for an entire range of values of resistors RL and 
RI of FIGURE 1. When power POUT2. of FIGURE 2b is excessive, 
such as, for example, when it is equal to 14 watts, voltage VOUT2 
decreases such ·that diode Dl becomes non-·conductive. Diode Dl 
prevents power transfer from transistor Tl to, for example, load 

3 0 114. In this way, diode Dl prevents transistor Tl from supplying 
any ·portion of power POUT2. Thus, terminal 113, diode 02 and 
conductor 50 are not subject to the 15 watt node requirements. 
Whereas, terminal 110 may be subject to the 15 watt node 
requirements. This is so because diode Dl prevents power 

3 5 transfer from transistor Tl to, for example, load 114. 



5 ' 1111111 "'"' 11111 1111111 1111 . · * C L M S * 
!~:. 

WHAT IS CLAIMED IS: 

1. A power supply, compnsmg: 
a voltage regulator (Tl, Zl, Z2) for applying a first 

regulated supply voltage (VOUTl) to a first load (111); 
5 a· power limiting impedance (Rl) for applying a second 

supply voltage (VIN) to a second load (114); characterized by 
a first diode (Dl) having a first terminal (113) coupled 

to said impedance and a second terminal ( 110) coupled to said 

first regulated supply voltage for regulating said second supply 
1 0 voltage. by clamping said second supply voltage to said first 

supply voltage and for isolating said voltage regulator from said 
second load to prevent said voltage regulator from energizing said 
second load. 

1 5 2. A power supply according to Claim 1 further · 

20 

charcterized by, a second diode (02) that is coupled between said . 
second -load (114) and said first diode (Dl) to provide for 
temperature compensation ·with respect to variations in said first 
diode. 

3. A power supply according to Claim 1 characterized 
in that said impedance (Rl). comprises a resistor. 

4. A power supply according to Claim 3 characterized 
2 5 in that said first diode (Dl) and said resistor (Rl) are coupled in 

series. 

5. A power supply according to Claim 3 characterized 
in that said second diode (02) is coupled in series with said 

3 0 resistor (Rl) and between said resistor and said second load (114). 

6. A power supply according to Claim 1 characterized 
in that said regulator (Tl, Zl, Z2) comprises series pass regulator. 

3 5 7. A power supply, compnsmg:_ 
a voltage regulator (Tl, Zl, Z2) for applying a first 

regulated supply voltage (VOUTl) to a first load (ll 1);. 

/ 
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a power limiting impedance (RI) for applying a second 
supply voltage (VIN) to a second load (114); charact~rized ~y · 

a first diode (D 1) coupled to said impedan.ce and to 
said first regulated supply voltage; 

5 said first diode being conductive in a first mode during 
normal operation of said second load, in which said first diode 
cl_amps said second supply voltage to said first ·regulated supply 
voltage; and 

said first diode being non-conduct~ve in a second mode 
1 0 during abn~rmal operation of said second load, in which said 

second supply voltage decreases as current through said power 
limiting impedance increases due to said abnormal operation, 
thereby limiting the power delivered to said second load to a 
predetermined maximum .value. 

15 
8. A power supply, comprising: . 
a voltage regulator (Tl, Zl,. Z2) for. applying a first 

regulated supply voltage (VOUT 1) to a first load ( 111 ); 
a power limiting_ impedance (Rl) for applying a second 

2 0 supply voltage (VIN) to a second load (114); characterize~ by 
means (Dl) coupled to said impedance and to said first 

regulated voltage for clamping said second supply voltage to said 
first regulated voltage to regulate said second supply voltage. such 
that power transfer from said voltage regulator of said first 

2 5 supply voltage .to said second load. via said clamping means is 
prevented. 

9. A power supply according· to Claim 8 characterized · 
m that said clamping means (D 1) comprises a diode. 


