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57 ABSTRACT 

A solid state logical “OR” circuit for implementation 
with NMOS circuitry has self-booting clock pulse con 
ditioning for ultra fast propagation times and minimal 
power dissipation, whereof memory row driver con 
cepts are utilized and silicon area is minimized. 

9 Claims, 2 Drawing Figures : 
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1. 

SELF BOOTNGLOGICAL, OR, CIRCUIT 

BACKGROUND OF THE INVENTION 

This invention relates to solid state circuits having a 
specific dedication to certain aspects i.e.: functions in 
digital logic circuitry. Specifically it relates to circuits 
for performing logical “OR” functions, and especially 
such logical "OR" functions, which are implemented 
within large scale integrated circuits. (LSI). 

Certain design methodologies or parameters have in 
the past dominated circuit design. One of these was that. 
high speed circuits generally required more power and 
silicon area to implement. High speed circuits are desir 
able in any application. However, with the advent to 
mini-computers, micro-processors and LSI circuitry it 
has become increasingly desirable to increase circuit 
speed (i.e. minimize propagation or delay times) while 
minimizing power consumption and size (i.e. silicon 
area needed to implement a circuit). 

Arithmetic decision making circuitry for performing 
logic functions used in computing hardware are most 
always operated with clock pulses. Such clock pulses 
assure synchronous operation, minimize data (bit infor 
mation) loss and mimimize errors. 
An object of the present invention is to utilize the 

existence of low impedance, non-overlapping clock 
pulses in logic function operation. 
A second object of this invention is to provide such a 

logic function operation in a circuit which may be oper 
ated at much higher speeds than is normally possible 
using conventional design methodologies. 
A further object of this invention is to provide such a 

logic circuit which utilizes such clock pulse signals to 
precondition the circuit enabling a fast rise or trigger, 
i.e. high speed propagation, the application of such 
preconditioning causing a "self booting' effect on the 
circuit. 

SUMMARY OF THE INVENTION 

The objects of this invention are realized in a large 
scale integrated circuit (LSI) implementation of NMOS 
technology where a first timing clock pulse, normally 
present in the circuit environment, is used to condition 
a gate by building a charge on the trigger pin thereof. 
prior to the switching operation, thereby enabling a 
minimization of the current drain by the device when 
this gate is operated and thereby reducing the power 
consumption of the circuit. 
A second non-overlapping clock pulse, which is nor 

mally present in the circuit environment is then used to 
clock the logical operation of the gate. 
A first and second silicon circuit components are 

joined in a paired-juxtaposed (parallel) connection for 
performing a gating operation to provide a resultant 
logical “OR” function. A third and fourth silicon circuit 
componments are connected dedicated, one each re 
spectively, to isolate the respective “OR” input signals 
from each of the first circuit components. The isolation 
circuit components are each simultaneously pulsed with 
the second clock pulse thereby booting-up, i.e. by creat 
ing a voltage build up on each of the first and/or second 
circuit components where one would not otherwise 
occur when the node(s) were preconditioned to a high 
voltage level during the first clock pulse. 

2 
The second clock pulse provides the power to initiate 

a logical 'OR' operation according to input signals on 
each isolation circuit component. 

Implementation of all silicon circuit components may 
5 be with field effect transistors (FET’s). Propagation 

times can be greatly reduced as the output signal need 
only "ripple' across the device channel. 

Conditioning capacitors can be utilized across the 
gate-source junction of the logical "OR" function 

10 FET's to achieve high boot voltage and to provide 
noise immunity. 

DESCRIPTION OF THE DRAWINGS 

The advantageous, features and operation of this 
15 invention will be readily understood from a reading of 

the following detailed description in conjunction with 
the accompanying drawings in which like numerals 
refer to like elements and in which: 
FIG. 1 is a diagram of the circuit of the logical “OR” 

20 device; and 
FIG. 2 is a timing diagram for the operation of the 

circuit of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A logic “OR” function is implemented in a large scale 
integrated circuit (LSI) in NMOS type technology, 
having a first circuit input (INI) node 11, FIG.1, con 
nected to the drainpin of a first field effect transistor 

30 (FET) 13. The gate pin of this FET 13 is connected to 
a first clock pulse (d1) node 15 while this FET 13 
source pin is connected to the gate pin of a second FET 
17. 
The second FET 17 has its drain pin tied to the drain 

35 pin of a third FET 19 and its source pin to a second 
clock pulse (d2) node 21. 
A second circuit input (IN2) node 23 is connected to 

...the drain pin of a fourth FET 25. The source pin of this 
fourth FET 25 is connected to the gate pin of the third 

40 FET 19 while the gate pin of this fourth FET 25 is 
connected to the first clock pulse (INI) node 15. The 
first clock pulse (INI) node 15 is also connected to the 
gate pin of a fifth FET 27. 
The source pin of the second FET 17 is connected to 

45 the output node 29, as well as, the source pin of the third 
FET 19 and the drain pin of the fifth FET 27. 
The source pin of this fifth FET 27 is connected to 

ground. 
A first capacitor 31 is connected between the gate 

50 and source pins of the second FET17. A second capac 
tior 33 is connected across the gate and source pins of 
the third FET 9. 
The timing diagram for the clocked self-booting logi 

cal "OR' circuit is seen as FIG. 2. 
Line 35 of FIG. 2 represents the first low impedance 

clock pulse 01 appearing on node 15 of the circuit. 
Line 37 represents the inverse signal of line 35. 
Line 39 shows a first input node signal. 
Line 41 shows the second input node signal, while 

60 line 43 represents the “OR'ing' of inputs 1 and 2 (lines 
39, 41) to provide the output of the circuit. 
The circuit operates as follows: When the low impe 

dance, non-overlapping clock pulses d1 and p2 are at 5 
volts, which is typical for circuit designs and readily 

65 available in existing circuitry, d2 appears at node 21 so 
that the gate pin of the second FET 17 will be precondi 
tioned to the level appearing at input 11 and the gate pin 
of FET19 will be preconditioned to the level appearing 
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at input 23. Input signals appearing on the first and 
second circuit input nodes 11, 23, respectively, will be 
clocked through the circuit in synchronism with the 
pulses of the first clock pulse d1 appearing on its node 
15. 

Capacitors 31 and 33 are normally implemented with 
depletion transistors and are included to help minimize 
charge redistribution onto the parasitic capacitive 
source region of the FETs 13 and 25 thus providing a 
higher boot voltage on the gates of FETs 17 and 19, and 
also increasing noise immunity. The output of the cir 
cuit will be provided when d2 on circuit node 21 goes 
high. If either signals on the input nodes 11 and 23 was 
higher during the d1 conditioning phase, the output 
node will be clocked high. 
The fifth FED 27 is used as a shunt device and is 

renovable from the circuit without disrupting its opera 
tion except that this FET 27 assures a faster roll off, i.e., 
a steeper slope when the output signal goes from a high 
to a low. 
By preconditioning the principal switching FET's 17 

and 19 the circuit provides a very low DC power drag 
on its input nodes 11, 23. Moreover, the speed of propo 
gation is greatly increased so that the delay time circuit 
to circuit is in the order of three to eight nanoseconds 
behind the clock pulse d2 appearing on node 21. 
The above description is intended to be illustrative 

and not be taken in the limiting sense. Various changes 
and alterations can be developed to this circuit without 
departing from the intent and scope thereof. These 
changes and modifications are intended to be within the 
scope of this invention. As an example, the circuit can 
be modified to perform a logical "NAND” function by 
adding an inverter on the input nodes 11, 23 of the 
logical “OR” circuit. . 
What is claimed is: 
1. An OR circuit having first and second input nodes 

and an output node for performing a logical “OR” func 
tion to provide a signal on its output node in response to 
signals on its first and second input nodes, said OR 
circuit operating responsive to first and second non 
overlapping timing pulses, comprising: 

a first and second gate operated switching means 
each having an input electrode, and output elec 
trode and a gate electrode wherein their output 
electrodes are each connected to said output node 
and their input electrodes are each connected to 
receive said second timing pulses whereby an OR 
function output is performed only in the presence 
of the second timing pulses by gating the second 
timing pulses through to the output node; 

a first selective preconditioning and isolating means, 
connected between said first switching means gate 
electrode and said first input node, for selectively 
conditioning a charge on the gate electrode of said 
first switching means with a signal from said first 
input node and then selectively isolating said first 
switching means gate electrode from said first 
input node; 

a second selective preconditioning and isolating 
means, connected between said second switching 
means gate electrode and said second input node, 
for selectively conditioning a charge on the gate 
electrode of said second switching means with a 
signal from said second input node and then selec 
tively isolating said second switching means gate 
electrode from said second input node; and 
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4. 
wherein said first and second selective precondition 

ing and isolating means are each connected to re 
ceive said first timing pulses wherein said precondi 
tioning occurs only in the presence of a said first 
timing pulse and said isolating occurs only in the 
absence of a said first timing pulse. 

2. A high speed, low power drain, digital logic. OR 
circuit, having a first input node, a second input node 
and an output node, wherein a logical OR function is 
provided at said output node, and operating in an envi 
ronment having a first and a second distinct and non 
overlapping timing pulses, said OR circuit providing an 
output responsive to a first signal received on the first 
input node and a second signal received on the second 
input node, wherein said OR circuit is preconditioned 
during said first timing pulse period and said logical OR 
function is performed at the output node only during 
said second timing pulse period, comprising; 

a first switching means having a conductive state, 
said first switching means being connected to said 
first input node for passing the first signal when in 
said conductive state; 

a second switching means having a conductive state, 
said second switching means being connected to 
said second input node for passing the second sig 
nal when in said conductive state; . 

a third and fourth switching means each having a 
conductive state and each being connected to re 
ceive said second timing pulses, and to pass said 
timing pulses only when in said conductive state, to 
said output node; 

wherein said first and second switching means are 
each connected to received said first timing pulses, 
and wherein said first and second switching means 
are in the conductive state only in the presence of 
the first timing pulses; 

wherein the conductivity of said first switching 
means passes said first signal to condition said third 
switching means to conductivity, and the conduc 
tivity of said second switching means passes said 
second signal to condition said fourth switching 
means to conductivity; and 

wherein said second timing pulse appears after said 
first timing pulse whereby said logical OR function 
signal is clocked to said output node only in the 
presence of the second timing pulses. 

3. The OR circuit of claim 2 also including means for 
promoting faster roll off of said OR function signal on 
said output node in the presence of a first timing pulse, 
said roll off means being connected to said output node, 
to ground and to receive said first timing pulses. 

4. The OR circuit of claim 3 wherein said roll off 
means includes a fifth switching means having a con 
ductive state and being connected to connect said out 
put node to ground when a first timing pulse is received. 

5. The OR circuit of claim 4 including means con 
nected to said third and fourth switching means for 
increasing noise immunity thereof. 

6. The OR circuit of claim 5 wherein said first switch 
ing means is a first field effect transistor connected on its 
drain electrode to said first input node and on its gate 
electrode to receive said first timing pulses; and wherein 
said second switching means is a second field effect 
transistor connected on its drain electrode to said sec 
ond input node and on its gate electrode to receive said 
first timing pulses. 

7. The OR circuit of claim 6 wherein said third 
switching means is a third field effect transistor con 
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nected on its drain electrode to receive said second 
timing pulses, on its gate electrode to the source elec 
trode of said first field effect transistor and on its source 
electrode to said output node; and wherein said fourth 
switching means is a fourth field effect transistor con 
nected on its drain electrode to said second input node, 
on its gate electrode to the source electrode of said 
second filed effect transistor and on its source electrode 
to said output node. 

8. The OR circuit of claim 7 wherein said fifth 
switching means is a fifth field effect transistor co 
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6 
nencted on its drain electrode to said output node, on its : 
source electrode to ground and on its gate electrode to 
receive said first timing pulses. 

9. The OR circuit of claim 8 wherein said noise immu 
nity increasing means includes a first capacitor con 
nected between the gate electrode and source electrode 
of said third field effect transistor and a second capaci- . 
tor connected between the gate electrode and the 
source electrode of said fourth effect transistor. 


