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POWER SEQUENCING CONTROL CIRCUIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to control ‘circuits and more 

particularly relates to means for terminating current 
supplied by a ?rst voltage in response to a change in 
value of a second voltage. 

2. Prior Art 

In a core memory system, current through selection 
line circuits must not be allowed to flow unless all of 
the logic modules controlling these circuits are receiv 
ing enough supply voltage to function properly. One 
method of protecting circuitry is to utilize a fuse 
together with mechanical relays so that upon failure of 
the fuse, the mechanical relays remove all other volt 
ages, however, when a fuse opens circuits a ?nite 

' amount of time elapses before other voltages are 
removed due to the release time of the mechanical 
relays used in such protection circuits. Transistor con 
trol circuits have also been used in the prior art to 
remove one voltage in the event of failure of another 
voltage. Such a transistor circuit is shown in US. Pat. 
No. 3,122,646, patented Feb. 25, 1964. In such circuit 
of the prior art, a transistor, diode and resistive divider 
arrangement controls a ?rst voltage in response to 
change of a second voltage. The apparent requirement 
of a third voltage for suchcontrol is a disadvantage of 
such prior art circuit. A circuit of the present invention 
detects a change in value of a ?rst voltage and utilizes a 
second voltage to inhibit current produced from such 
second voltage. ‘ 

It is therefore an object of this invention to provide 
an improved power control circuit requiring a minimal 
amount of components which utilizes the voltage of a 
current source to be controlled to inhibit current 
therefrom when a change in value of another voltage 
source is detected. 

SUMMARY OF THE INVENTION 

The purpose and objects of this invention are 
satis?ed by providing a power sequencing control cir 
cuit which includes a ?rst voltage for producing a cur 
rent, a means for applying the current to a load, and a 
means for disabling the means for applying from sup 
plying the current to the load in response to a ?rst 
signal. A control means is provided which includes a 
?rst circuit stage for producing a second signal in 
response to a change of a second voltage below a 
predetermined value and the control means further in 
cludes a second circuit stage coupled to the ?rst circuit 
stage and the ?rst-voltage for generating the ?rst signal 
in response to the second signal. 

BRIEF DESCRIPTION OF THE DRAWING 

The advantage of the foregoing con?guration of this 
invention will become more apparent upon reading the 
accompanying detailed description in connection with 
the sole FIGURE which illustrates a schematic diagram 
of the control circuit of the invention together with 
other elements with which the control circuit of the in 
vention may be utilized. 
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2 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 
In the sole ?gure, a control circuit 10 is shown to 

receive a voltage VA at terminal 33, a voltage VB at ter 
minal 35, and a utility voltage VC at terminal 39. Volt 
ageVC is shown as a separate voltage from voltage V, 
but it should be understood that voltage VC may be the 
same voltage as voltage V,,, i.e., terminal 39 may be 
connected to terminal 33. Control circuit 10 includes 
an output control terminal 37 which in the presence of 
voltage VB generates a high level signal when voltage 
V,, is at its normal value and which generates a low 
level signal when voltage VA falls below a predeter 
mined value. In one environment of the control circuit 
10 of the invention, voltage V, is utilized in a memory 
system to power an address register 12 and timing cir 
cuits 14 which receive address logic signals and timing 
logic signals respectively. Voltage VB is utilized to pro 
vide current through a current source 20 shown in its 
simplest form as a resistor, 28 to a current switch 26, to 
a load 18, and to circuit ground 22. Voltage VB also 
powers a current switch gate 24. Current switch gate 24 
and current switch 26 are shown in combination within 
dotted lines 16 which combination may be that circuit 
produced by Texas Instruments Incorporated, having a 
Model No. SN75324, and further identi?ed as a 
monolithic integrated circuit memory driver. Current 
switch gate 24 enables or disables current switch 26. 
Current switch 26 is enabled when the outputs of ad 
dress register 12, timing circuits 14 and control ter 
minal 37 are a high level. The absence of either one of 
the three input signals'disables the memory selection 
lines or load 18 from receiving current from voltage V 3 
via current source 20. 

More particularly ‘the control circuit 10 of the inven 
tion includes a ?rst stage comprised basically of a re 
sistor 34 coupled at one end to terminal 33 and coupled 
at the other end to the base electrode 31 of transistor 
30. Coupled to the ?rst stage is a second circuit stage 
which basically includes a resistor 36 coupled at one 
end to terminal 35 and at the other end to base elec 
trode 29 of transistor 32. The collector electrode of. 
transistor 32 is coupled to the control terminal 37. 

Basically, the operation of the control circuit 10 is as 
follows. When voltage V A is at its normal voltage level, 
for example 5 to 6 volts, transistor 30 is turned on. 
Voltage VB which for example may be approximately 
14 to 15 volts, generates a current which passes 
through resistor 36 and which because of the turned on 
condition of transistor 30 allows such current to ?ow 
through the collector-emitter-path of transistor 30. Ac 
cordingly, transistor 32 does not receive suf?cient base 
current and remains turned off. The control terminal 
37 thus provides a high signal level determined by the 
input characteristics of current switch gate 24 in the 
absence of the connection of resistor 42. Note that as 
discussed herein, signal level refers to either current or 
voltage levels. Thus assuming the presence of the other 
two inputs to current switch gate 24, the high signal 
level at control terminal 37 allows current switch 26 to 
provide current from voltage V A to load 18. 
When voltage VA goes below a predetermined value 

and the base current of transistor 30 is not sufficient for 
turn on, transistor 30 turns off, thereby diverting cur 
rent from transistor 30 to the base-emitter-path of 



3 
transistori32, turning transistor 32 on. The turned on 
condition of transistor 32 lowers the signal at control 
terminal 37 to essentially ground potential, thereby in 
hibiting current through load 18. Thus it can be seen 
that the voltage VB which is utilized to provide current 
through load 18 is also utilized in the control circuit 10 
to provide the bias current through transistor 32 to in 
hibit current through load 18. This is a fail safe situa 
tion since in any case, if voltage V 8 fails current will not 
flow through load 18. 

Control circuit 10 may also include a resistor 42 cou 
pled at one end to the control terminal 37 and the col 
lector of transistor 32'and coupled at the other end to 
terminal 39 which is coupled to receive a utility voltage 
VC which for example may be approximately 5 to 6 
volts. As stated hereinbefore voltage VC may be 
directly connected to terminal 33 which is adapted to 
receive voltage V A. The use of voltage VC with resistor 
42 enhances the circuit for noise immunity on the con 
trol terminal 37. Also shown is a Zener diode 38 which 
is coupled to one end of resistor 34 and at the other end 
to the base electrode 31 of transistor 30. Zener diode 
38-is utilized to sharpen the voltage threshold at which 
the change in voltage VA is detected. A resistor 40 is 
also shown connected to the base electrode 31 and to 
circuit ground 22. Resistor 40 is utilized to set the bias 
current in Zener diode 38. Thus in normal operation, 
with voltage VA at its normal value, transistor 30 is 
turned on allowing current from terminal 35 to ?ow 
through resistor36. and transistor 30 to circuit ground 
22. With transistor 30 turned on, ‘transistor 32 is turned 
off thereby raising the signal level of control terminal 
37 to voltage V c. When voltage VA goes below the 
threshold value determined by resistors 34, 40 and 
.Zener diode 38, transistor 30 turns off, turning on 
transistor 32 lowering the signal at control terminal 37 
thereby inhibiting current through load 18. 
Thus there has been shown a core memory system 

which utilizes a unique control circuit to inhibit current 
through selection line circuits (load) unless the logic 
modules such as the address register and timing circuits 
are receiving their proper supply voltage. It has also 
been seen that the control circuit of the invention is 
powered by the same voltage which supplies current to 
the load utilized in the system. This voltage inhibits cur 
rent ?ow therefrom in response to another voltage 
which is detected for change in state by the control cir 
cuit of the invention. It has also been seen that such 
control has been provided with few components, basi 
cally two transistors and one resistor. It can be seen 
that certain changes may be made to the control circuit 
of the invention without departing from the scope 
thereof. For example, the NPN transistors which are 
utilized with positive voltages may ‘ have been PNP 
transistors utilized‘with negative voltages. 
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Having described the invention, ‘what is claimed as ' 
new and secured by Letters Patent is: 
_l. A control circuit for a memory system which 

system includes addressing means and timing means 
powered by a second voltage source, current switch 
means powered by a ?rst voltage source, said ad 
dressing means and said timing means coupled to ena 
ble said current switch means, and a memory selection 
line coupled to receive current by means of said cur 
rent switch means and by means of said first voltage 

60 

65 

source, wherein said circuit is utilized for inhibiting 
said current in said selection line when said second 
voltage changes below a predetermined value, said cir 
cuit comprising: 

A. a ?rst circuit stage which produces a ?rst signal 
when said second voltage source changes below 
said predetermined value; 

B. a second circuit stage powered by said ?rst voltage 
source and responsive to said ?rst signal for 
producing a second signal; and 

C. means coupling said second circuit stage to said 
current switch means so that the presence of said 
second signal inhibits said current. 

2. A circuit as de?ned'in claim 1 wherein: 
A. said ?rst circuit stage comprises a ?rst transistor 
means which is turned on when said secondvolt 
age source is at its normal value and which is 
turned off producing said ?rst signal when said 
second voltage source changes below a predeter 
mined value, and wherein 

B. said second circuit stage comprises a second 
transistor means which is turned off when said first 
transistor means is turned on and which is turned 
on by said ?rst voltage source in response to said 
?rst signal, said ?rst signal produced when said 
second transistor means is turned on. 

3. A memory system comprising: 
A. current switch means; ' 

B. a ?rst voltage source; 
C. a memory selection line coupled to receive cur 

rent by means of said current switch means and 
said ?rst voltage source; 

D. a second voltage source; 
E. ?rst circuit means comprising: 

1. addressing means, 
2. timing means, wherein said second voltage 
source provides power to said addressing means 
and said timing means, and 

3. means for coupling said addressing means and 
said timing means to enable said current switch 
means; 

F. a control-circuit for inhibiting said current in said 
selection line when the value of said second volt 
age source changes by a predetermined amount, 
said control circuit comprising: 
1. a ?rst circuit stage which produces a ?rst signal I 
when said second voltage source changes by said 
predetermined amount; 

2. a second circuit stage powered by said ?rst volt 
age source and responsive to said ?rst signal for 
producing a second signal; and 

3. means for coupling said second circuit stage to 
said current switch means so that the presence ’ 
of said second signal inhibits said current. 

4. A circuit as de?ned in claim 3 wherein: 
A. said first circuit stage includes a ?rst transistor 

having a base, a collector and an emitter electrode; 
B. said second circuit stage includes a second‘ 

transistor having'a base, a collector and an emitter _ 
electrode; 

C. wherein said second voltage source is coupled to 
said base electrode of said ?st transistor; and 

D. wherein said first voltage source is coupled to said 
collector electrode of said ?rst transistor and said 
base electrode of said second transistor. ' 
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5. A circuit as de?ned in claim 4 wherein said collec- are coupled to a third voltage. 
tor electrode of said second transistor is coupled to said 7. A circuit as de?ned in claim 6 further comprising: 
current switch means. 

6. A circuit as de?ned in claim 5 further comprising: 
A. ?rst resistive means coupled to receive said 5 
second voltage source at one end and coupled at 

thedother end to Said ?rst transistor base elec' transistor base electrode and said third voltage. 
ro es; 

B d _ t, 1 d t _ _d 8. A circuit as de?ned in claim 6 further comprising a 

'?iesiiln Ital-e533; msjgiecgzg :nd ‘201-1661231253; l 0 third resistive means coupled at one end to said output 
0 g . e . p terminal and at the other end to a fourth voltage. 

other end to said ?rst transistor collector electrode 9 A circuit as d ?ned in Claim 8 wherein Said Second 
and said second transistor base electrode; and ‘ e _ 
wherein . ~ and fourth voltages are equivalent. 

C. said first and second transistor emitter electrodes * * * * * 

A. Zener diode means coupled in the coupling 
between said first resistive means and said first 
transistor base electrode; and 

B. fourth resistive means coupled between said ?rst 
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