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The present invention relates to a device made using MJS 
technology for detecting a high level of a supply voltage. 

:i: 

. ·~ ,. . 

. \ 

- In practice, in an integrated circuit made using tlOS technology, 

it is usually very difficult to detect precisely the high level of a-· 

voltage, in particular the supply voltage. This results from. the fact 

that the parameters of the transistors are detennined·with a precision of 
about.!. 2ot,· which makes it v~ry difficult to des'ign the provisio.n of a 

... referenee voltage. Voltage sources are, however, .usually produced with 
. . 

the help of t«>S ·transi stars. Furthennore, the higher the voltage is, the 
more often will there be variations of the reference voltage.level. This 

is particularly objectfanable i·n the case of integrated MOS circuits such 

as EPROM or EEPROM memories or the like in which a defined voltage Vpp is 
used for programning the cell and a different voltage, generally the 

supply voltage Vee, is used for reading the cell. These memories are 
constructed in such a manner that it is possible to program them ·using a 

voltage Vpp of about 10 volts. This poses a problem if the read voltage 

Vee can reach this value, because it is then possible to change the state 

of the memory cells. It is t~erefore necessary to limit the read voltage, 
that is to say the supply voltage, to a specific value, in this case less 
than 10 volts., 

The ajm of the present invention is to overcome. these;_ 
disadvantages by providing a device made using MOS techno 1 ogy for 

detecting the high level of a supply voltage which emits a signal when 
the high voltage level exceeds a predetennined value, it being possible 

to utilize this signal to block a circuit such as the read circuit in the 
case of EPROM or EEPROM memories. 

Consequently an object of the present invention is a detection 

device as claimed .in claim 1. 

It will be noted that patent FR-A-2 254 792 describes a supply 

voltage threshold detector where the threshold is the sum of the 
threshold voltages of an N type MOS transistor and a P type MOS 
transistor. 
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In one embodiment of the present invention, the voltage source 
comprises n P type MOS transistors (where n is equal to or greater than 
1 ) each f onned in an N type isl and connected to the source of the 

corresponding t~ansistor, and connected in series betwe~n the voltage Vee 
. , and the output junction A and :by an N type ftl>S transf sto~ connected 

between .the· output junction A :_and the low voltage or ground, ttte gates of 
the P ty.pe and ·:N type transistors being connected directly to the drain 

or the source of the corresponding transistor. Simfl arly, the ~ans for 
. providing at the output a 1 ogi c 1 eve 1 which switche-s .. over· when the high 

level of the vo"ltage Vee exceeds. a predetermined threshold comf)ri ses a 

first N type MOS transistor the gate of which is connected to the voltage 

\_..,, source, the source of which is connected to the low voltage or ground 
through the intennediary of a means for-raising its.voltage as soon as a 

current appears, and the drain of which is connected to the supply 

tenninal through the intennediary of a means fonning a switch, -the output 

being formed by the drain. 

Preferably the means for raising the voltage of ttie source- of the 
N type MOS transistor comprises another N type MOS transistor of which 
the· gate is connected to the voltage Vee, the source to the low voltage, 

. . 

and the drain to ·the source of the first N· type transistor. The means 
forming a switch comprises a P type MOS transistor of which the source is 

. connected to t~e voltage Vee, the gate to the low voltage or ground, and 

the drain to the drain of the first transistor. In this-case the P type 

0. MOS tra11sistor. has a W/L ratio much less than l and the first N type ms 
transistor has a W/L ratio much greater than 1 in order to make it 
possible to obtain at the output either the voltage Vee or the low 

voltage Vss or ground depending on the conduction or non-conduction of 

the first N type MOS transistor. 

Preferably the output of the means for supplying a logic level 
output which changes over when the high level of the supply voltage 

exceeds a predetermined threshold is connected to an inverter. In this 
case the means fonning a switch may comprise a first P type MOS 

transistor of which the source is connected to the voltage Vee, the gate 
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to the output of the inverterpand the drain to the input of the inverter, 
and by a second P type t«>S transistor which·is connected in parallel to 

the first J!10S transistor and the gate of whi·ch is connecte~ to a signal 
allowing the initialization of the device. The first P typ~ MOS 

. . 

transistor will be conductive or :~locked depending on the output signal 
from the inverter·~ The second P type MOS transistor serves to· ini.tialize 

the circuft. 

. . . 

--·Other characteri sties and advantages of the ·present inventfon will 

emerge on reading .the following description of different emodiments with 

reference to the accompanying drawi~gs in which: 

- Figure 1 is ·a circuit di a gram of a first ·embodiment of a 

detection circuit in accordance with the present invention, and 

- Figure 2 is a circuit diagram of a second ennodiment of a 

detection circuit in accordance with the present inventfon. 

In order to simplify the description, similar elements in the two 
Figures have been.given the.same reference synt>ols. 

As shown in Figure 1, the MOS circuit for detecting the high level 
of a voltage in accordance with the present invention substantially 
comprises a voltage source 1, a means for supplying at its output a logic 

1eve1 which switches over when the hi gh 1eve1 of the vo 1 tage Vee exceeds 
a predetennined threshold and optionally an inverter I. More 

specifically, the voltage source 1 comprises n P type MOS transistors 
TPl, TP2, TP3, ••• , TPn connected in series and by an N type MOS 
transistor TNl. The nunber n of P type transistors is chosen in 

accordance with the voltage Vee the high level of which must be 

determined and in accordance with the threshold voltages of the different 

transistors. 

More specifically, the P type transistor TPl is connected in such 

a manner that its source is connected to the voltage Vee and its drain is 

connected to the source of the P type transistor TP2, the drain of which 

. ',l, 
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is connected to the source of the· P type. transistor 1P3 and so on. The 

drain of the p·'2type transistor TPn is connected to the jurr::tioti point A 
fonni.ng the output of the voltage source. On the other hand, the gates of 

the transistors TPl to TPn are each donnected to the drain of the 
·. . - . 

corresponding transistor. In accordanee with the present invention, e~ch 
transistor TPl to TPn· is fonned in an indepe·ndent N type island and each 
island is connected to the source of the corresponding P type transistor. 

Because of this, the .threshold voltage of the P type transistors is 

detenni ned exactly, beeause the substrate effect, that is to say the · · .. 
variation in the threshold voltage as a~furr::tion of the source-substrate 
potential difference, is eliminated. on· the other hand, the voltage 

source comprises an N type ~ransi stor TNl the source of which is . 
connected to a low voltage Vss or to ground, and the drain of which.is 
connected to the ou~put junction A. Th.e gate of the transistor TNl is 

connected to its drain. Preferably the transistors TPl to TPn have the 

same threshold value. 

In this case, the voltage at the jun:: ti on A_ wi 11 have a value 
between Vss and VTN if_ Vee ( n .VlP + VTN (transi sto~s TNl _and TPl are 

blocked) and will be equal to Vee - n.VTP .if_V.cc) ~.VlP + VTN, VTP being 
the threshold voltage of the P type transistors and VTN that of the N 

type transistor. 

The said voltage source l is connected to the means 2 which 
comprises a first N type transistor TN2 the source of which is connected 
to the low voltage or ground through the intermediary of a second N type 

tlDS transistor TN3 the gate of which is connected to the voltage Vee 
which makes it pennanently conductive. On the other hand, the.drain of 
the transistor TN2 is connected to the drain of a P type transistor lPO 
the source of which is conn~cted to the voltage Vee and the gate of which 
is connected to the low voltage or ground. The output of the means 2 is 

connected to the junction B bet~en the transistors TPO and TN2. 
Preferably, as shown in Figure 1, the jurr::tion Bis connected to an 

inverter I and the output signal of the device is obtained from the 

output C of the inverter. The operation of the circuit shown in Figure l 
will now be explained. 

·.1· 
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With the circuit shown in Figure 1 it is possible to detect a 

voltage Vee equa1 to n.VlP + VTN. If the voltage Vee is less than 

nVlP + VTN, there is no continuous currynt in af\Y of the bran:hes. The· 

·voltage at the junction A is less than ·VTN, that is to say less than the 

threshold voltage of the N type transistor TNl. Because of this the 

t~ansistor TN2 is blocked. On the other hand, the junction B has the 

value Vee. In fact the transistor TPO the gate of which is-connected to 
. . ... · . ... . . . . . . .. ·. ' . . ~ 

ground is conductive and applies the voltage Vee to the point B. Because. 

the transistor TN3, the· gate of \\tlich ~ceives the voltage Vee, fs itself 

also conductive,·it prevents conduction by the transistor TN2 by ra.ising 

the voltage of its source as soon as a ~urrent appears. 

If the voltage Vee exceeds nVlP + ~TN the voltage at the jun:tion 

A increa~es and follows the rise in Vee. The transistor TN2 the-n becomes 

unblocked and causes the voltage at the junction B to become Vss. In fact 
. . . 

the transistor TN2 has been designed in such a manner that its W/L ratio 

is very much greater than 1 whereas the W/L rat.i o of the transi stor lPO 

is very much.less than 1, which makes it possible to compel the voltage 

at the junction B to change when the transistor TN2 conducts. By way of 

example, using 2 micron C-MOS technology, the P type MOS transistor TPO 

· has a W/L ratio = 2/25 whereas the N type ·MOS transi stor TN2 has a W/L 

ratio= 10/2. The junction B being at Vss, that is to say at the_ logic : 

\_,; level 11011
, at the.output of the inverter a logic level 11 111 is obt~ined, 

that· is to say a detection signal Wlich may be used to plock a circuit. 

In order to block the P type transistor TPO after the detection of 

a voltage Vee greater than nVTP + VTN, the circuit shown in Figure 2 may 

be used. In this case the inverter I fo nns an integral pa rt of the 

circuit for detecting the high level and the gate of the P type 

transistor TP5 used instead of the transistor lPO is connected to the 

output C of the inverter I instead of being connected to the low voltage 

or ground. However, in order to initialize the system, a P type 
transistor TP6 is used the source of which is connected to the voltage 

Vee and the drain of which is connected to the junction B, the gate of 

the transistor TP6 being connected to a signal R for resetting to ·' 
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zero.The transistor TP6 makes it possible to set the junction Bat the 

voltage Vee at the cstart. of operation of the detection circuit. Then, 

when the junction changes to Vss, the level on the output C of the 

.1: inverter changes to the level 1 'lt'hich blotks the transistor TP5 and 

maintains the junction B at Vss. 

The circuit described above with reference to Figures 1 and 2 has 

nunerous. a·dvantages: 

- the detection voltage is such that _V = (nVTP + VTN) :!:. 10i. In 

V fact the threshold voltages of the P type transistors or the N type 

transistors are in general controlled very precisely especially in the 

case of we 11 sta:bi 1i zed manufacturing processes. 

- the static consumption of the circuit is zero until the circuit 

detects that the.voltage Vee exceeds the predetennined threshold. In 

nonnal operation the above circuit is not used~ In financial applications 

using plastic ca_rds the circuit may be used as a security device. 

. ......... : .. ·: 
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1. A device m(lde using MOS tech no 1 ogy for detecti ng a high l ~ye l of a 
supply voltage Vc;c comprising, between a supply terminal receiving this 
vo 1 tage and a ground termi na i, a ·series ·connected arrangement of an N 
type MOS transistor (TNH and a reference voltage source, characterized-. 
in that the reference voltage source comprises a plurality of P type r«>S: · 

. . . 

transistors (iPl to TPn) each fanned in an N type island separated from 
the others~ the island befog connected to the source of the corresponding 
transistor, the gate and the drain of each transistor being connected so 
that the device supplies -at its output a lQgic level which switches when. 
the high level of the voltage Vee exceeds a predetermined threshold. 

2. A device as claimed in claim l, characterized in that it comprises 
a second N type MOS transistor (TN2) the gate of which is connected to 
the junction point between the ffrst N type transistor and the P type 
transistors, the source of which is connected to ground through the 
intennediary of a means {TN3) raising its voltage as soon as a current 
appears, and the drain of which, forming the output of the device, is 
connected to the supply tenninal ·through the i ntennedi ary of a switch 
(TPO; TP5, TP6). 

3. A device as claimed in claim 2, characterized in that the means 
for raising the voltage at the source of the second MOS transistor of N 

. type conductivity (TN2) comprises a third MOS transistor of the same type 
(TN3) of which the gate is connected to the supply tenninal, the source 
to ground, and the drain to the source of the second N type transistor. 

4. A device as claimed in claim 2, characterized in that the switch 
comprises a P type MOS transistor (TPO) of which the source is connected 
to the supply tenninal, the gate to ground, and the drain to the drain of 
the second N type transistor. 
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5. A device as claimed io claim 4, characterized in that the 
tran.sistor (TPO) comprising the switch has a channel width to channel 

.1 ength ratio W/L m1,.1ch 1 ess than 1 and the second N type transistor, has a 
channel width to channel length ratio W/L much greater than l. 

6. A,device as claimed in claim 5, ch.aracterized in that in the case 
of the transistor compris~ng the switch the width to length ratio W/L 
much smaller than l is 2/25 and in the case of the second N type 
transistor· the ratio· W/L much greater than 1 is 5. 

7. A device as claimed in claim 2, char~cterized in that the switch 
\.._.;· comprises a first P type conductivity transistor (TP5), the source of 

which is connected to the supply tenninal, the gate being connected to 
the output of an inverter the input of which fs connected to the drain of 
the ~econd N type transistor (TN2), and the drain. being connected to the 
input of the inverter, and by a second P type conductivity transistor 
(TP6) which is connected in parallel to the first and the gate of which 
can receive a signal allowing the initialization of the device. 

. .... · 


