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termediate pulse signal in response to the output sig- nal from the
detecting means; and means for execut- REDUNDANCY SELECTION SIGNAL
ing a logicAND operation between the input pulse sig- GENERATOR
nal and the Intermediate pulse signal, and generating 5   an output signal
in response to the In put pulse signal BACKGROUND OF THE INVENTION
and the intermediate pulse signal, the output signal having a pulse width
which is greater than a pulse This invention relates to a pulse signal
generator.  width of the input pulse signal when the power supply In
particular, it relates to a pulse signal generator as  voltage lies in a
predetermined range. indicated in the preamble of claim 4 and as eg. known
io  A third aspect of this invention provides a pulse from DE-A- 3 636 757.
This invention also relates to  signal generator comprising a first
transistor having a a redundancy selection signal generator.           gate
subjected to an input pulse signal, a source sub- It Is good that
semiconductor devices such as   jected to a power supply voltage, and a
drain, the first semiconductor memories can operate in a wide range
transistor being of a first channel-conduction type of a power supply
voltage. In some cases, pulse sig-  15  and having a predetermined
source-drain path resis- nal generators are used to control semiconductor
de-  tance; a second transistor having a gate subjected to vices. As will
be explained later, a prior art pulse signal  the input pulse signal, a
source subjected to a ground generator has some problem.
potential, and a drain, the second transistor being of During the
fabrication of semiconductor memor-  a second channel-conduction type which
is opposite ies, there is a chance that one or more memory cells  20  to
the first channel-conduction type, the second tran- go defective. Some
semiconductor memories feature  sistor having a predetermined source-drain
path re- a redundancy, Including ordinary memory cells and  sistance which
differs from the source-drain path re- redundant or spare memory cells.
When an ordinary  sistance of the first transistor; a capacitor having a
memory cell goes defective, the defective memory   first end subjected to
the ground potential, and a sec- cell is replaced by a redundant memory
cell. This re-  25  ond end; means for detecting a power supply voltage
placement is executed in response to the output sig-  and outputting a
signal representative thereof; means nal from a redundancy selection signal
generator. As  for selectively connecting and disconnecting the sec- will
be explained later, a prior art redundancy selec-  ond end of the capacitor
to and from the drains of the tion signal generator has some problem.
first and second transistors in response to the output 30  signal from the
detecting means; and means for gen- SUMMARY OF THE INVENTION
erating an output signal in response to a signal which is induced at
ajunction between the capacitor and the It is an object of this invention
to provide an im-  drains of the first and second transistors. proved pulse
signal generator.                         Afourth aspect of this Invention
provides a redun- It is another object of this invention to provide an   35
dancy selection signal generator comprising a pulse improved redundancy
selection signal generator.    signal generator including means for
detecting a pow- A first aspect of this invention provides a pulse  er
supply voltage and outputting a signal representa- signal generator
comprising f irst delay means for de-  tive thereof; means for adjusting a
pulse width of an laying an input signal and converting the input signal
input pulse signal and converting the Input pulse sig- into a first
Intermediate pulse signal; means for de-  40  nal into a control pulse
signal in response to the out- tecting a power supplyvoltage and outputting
a signal  put signal from the detecting means; said redundancy
representative thereof; second delay means for de-  selection signal
generator further comprising means laying the first intermediate pulse
signal and convert-  for generating a redundancy selection signal in re-
ing the first intermediate pulse signal into a second in-  sponse to an
address signal; and means for selective- termediate pulse signal in
response to the output sig-  45  ly activating and deactivating the
generating means nal from the detecting means; and means for execut-  in
response to said control pulse signal. ing a logic OR operation between the
first and sec ond intermediate pulse signals, and generating an output
BRIEF DESCRIPTION OF THE DRAWINGS signal in response to the first and
second intermedi- ate pulse signals, the output signal having a pulse  50
Fig. 1 is a diagram of a prior art pulse signal gen- width which is greater
than a pulse width of the first  erator. intermediate pulse signal when the
power supply vol-   Fig. 2 is a timing diagram showing the waveforms tage
lies in a predetermined range.                of signals inputted into and
outputted from the prior Asecond aspect of this invention provides a pulse
art pulse signal generator of Fig. 1. signal generator comprising means for
detecting a   55  Fig. 3 is a graph showing the relation between a power
supply voltage and outputting a signal repre-  power supply voltage and a
pulse width of the output sentative thereof; means for delaying an input
pulse  signal from the prior art pulse signal generator of Fig. signal and
converting the input pulse signal into an in-  1 . 2   



3                  EP0449264B1                    4 Fig. 4 is a diagram of
a prior art redundancy se-  24. lection signal generator.
Fig. 27 is a graph showing the relation between Figs. 5 and 6 are timing
diagrams showing the  the powersupply voltage and a pulse width of the out-
waveforms of various signals in the prior art redun-  put signal from the
pulse signal generator of Fig. 24. dancy selection signal generator of Fig.
4.  5       Fig. 28 is a diagram of a pulse signal generator Fig. 7 is a
diagram of a pulse signal generator ac-  according to a sixth embodiment of
this invention. cording to a first embodiment of this invention.     Fig.
29 is a timing diagram showing the wave- Fig. 8 is a graph showing the
relation between a  forms of signals in the pulse signal generator of Fig.
power supply voltage and the output signal voltage of  28. the power supply
voltage detector of Fig. 7.  10     Fig. 30 is a diagram of a pulse signal
generator Fig. 9 Is a timing diagram showing the waveforms  according to a
seventh embodiment of this invention. of signals in the pulse signal
generator of Fig. 7.  Fig. 31 is a timing diagram showing the wave- Fig. 10
is a graph showing the relation between  forms of signals in the pulse
signal generator of Fig. the powersupply voltage and a pulse width of a
signal  30. in the pulse signal generator of Fig. 7.     15      Fig. 32 is
a diagram of a redundancy selection Fig. 11 is a timing diagram showing the
wave-  signal generator according to an eighth embodiment forms of signals
in the pulse signal generator of Fig.  of this invention. 7.
Fig. 33 is a diagram of a redundancy selection Fig. 12 is a graph showing
the relation between  signal generator according to a ninth embodiment of
the power supply voltage and a pulse width of the out-  20  this invention.
put signal from the pulse signal generator of Fig. 7. Fig. 13 is a diagram
of a pulse signal generator  DESCRIPTION OF THE PRIOR ART according to a
second embodiment of this invention. Fig. 14 is a timing diagram showing
the wave-    With reference to Fig. 1, a prior art pulse signal forms of
signals in the pulse signal generator of Fig.  25  generator includes an
odd number of serially-con- 13.
nected NOT gates N1, N2, and N3 which cooperate Fig. 15 is a graph showing
the relation between  to delay an input signal A by a predetermined time. A
the power supply voltage and a pulse width of the out-  NAND gate NA1
executes an NAND operation be- put signal from the pulse signal generator
of Fig. 13.  tween the input signal A and the output signal from Fig. 16 is
a diagram of a pulse signal generator  30  the serial connection of the NOT
gates N, N2, and according to a third embodiment of this invention.  N3,
generating an output signal having a pulse which Fig. 17 is a graph showing
the relation between  starts at the moment of the occurrence of a rising a
powersupply voltage and the output signal voltages  edge in the input
signal A. A NOT gate N4 executes a of the power supply voltage detectors of
Fig. 16.  NOT operation on the output signal from the NAND Fig. 18 Is a
timing diagram showing the wave-  35  gate NA1, generating an output signal
B. forms of signals in the pulse signal generator of Fig.  In the priorart
pulse signal generatorof Fig. 1,the 16.
input signal A has a rectangular pulse as shown in Fig. Fig. 19 is a graph
showing the relation between  2. The input signal A passes through the NOT
gates the power supply voltage and a pulse width of the out-  N1, N2, and
N3, reaching the NAND gate NA1. The put signal from the pulse signal
generator of Fig. 16.  40  waveform of the output signal from the NOT gate
N3 Fig. 20 is a diagram of a pulse signal generator  is inverse with
respect to the waveform of the input according to a fourth embodiment of
this invention.  signal A. In addition, the output signal from the NOT Fig.
21 is a graph showing the relation between  gate N3 is delayed from the
input signal A since the a power supply voltage and the output signal
voltage  inputsignal Ais delayed byeachofthe NOTgates N1, of the power
supply voltage detector of Fig. 20.  45  N2, and N3 when passing
therethrough. Thus, the Fig. 22 is a timing diagram showing the wave-  NOT
gate N3 outputs a waveform which is delayed forms of signals in the pulse
signal generator of Fig.  from the input signal A by a time equal to the
sum of 20.                                              signal delay times
of the NOT gates N1, N2, and N3. Fig. 23 is a graph showing the relation
between  The NAND gate NA1 outputs a signal representative the powersupply
voltage and a pulse width of the out-  50  of the product of the input
signal A and the signal put signal from the pulse signal generator of Fig.
20.  which is inverse in shape with respect to the Input sig- Fig. 24 is a
diagram of a pulse signal generator  nal Aand which is delayed from the
input signal A by according to a fifth embodiment of this invention.  the
given time. The output signal from the NAND gate Fig. 25 is a graph showing
the relation between  NA1 is inverted by the NOT gate N4, being converted a
powersupply voltage and the output signal voltages  55  into the output
signal B. Therefore, the output signal of the power supply voltage
detectors of Fig. 24.  B has a pulse of a width "t" which corresponds to
the Fig. 26 is a timing diagram showing the wave-  sum of the signal delay
times of the NOT gates NI, forms of signals In the pulse signal generator
of Fig.  N2, and N3. 3  



5                   EP 0 449 264 B1                6 The prior art pulse
signal generator of Fig. 1 has  dundancy selection signal generator to
output an H- a problem as follows. The NOT gates N1-N4 and the  level
signal D which allows the selection of a redun- NAND gate NA1 are fed with
a power supply voltage.  dant memory cell in place of the defective memory
As shown in Fig. 3, the pulse width "t" of the output  cell. signal B
depends on the level of the power supply vol-   5  Fig. 5 shows the
waveforms of the signals in the tage. Specifically, the pulse width "t"
decreases as  prior art redundancy selection signal generatorof Fig. the
level of the powersupply voltage rises. This is be-  4 which occur under
conditions where a redundant cause the operation speed of the NOT gates
N1-N3   memory cell is selected fora defective ordinary mem- increases and
thus the signal delay time of the NOT  ory cell. It is now assumed that the
fuses F2, F3, and gates N1-N3 decreases as the level of the powersup-  10
F5 are previously blown in correspondence with the ply voltage rises. In
the case where the output signal  address of a defective ordinary memory
cell. Further, B Is used as a control signal for a later circuit, when  at
a given time: the address signal A1 is "L"; the ad- the power supply
voltage excessively rises and thus  dress signal A2 is "H"; the address
signal A3 is "H"; the pulse width of the output signal B excessively  and
the selection signal D is "H". shortens, wrong operation of the later
circuit tends to  15  Under normal conditions, the prior art redundan- be
caused by the output signal B.                  cy selection signal
generator of Fig. 4 operates as fol- With reference to Fig. 4, a prior art
redundancy  lows. The input signal C is normally "H". Only when selection
signal generator includes NOT gates Nil-  the address signals are in
transition, the input signal N13, P-channel MOS transistors Qp1 and Qp2, N-
C assumes "L". The input signal C passes through a channel MOS transistors
Qn1-Qn6, fuses F1-F6, and   20  series combination of the NOT gates Nil and
N12, a node M1. The prior art redundancy selection signal  reaching the
node M1. The signal which appears at generator of Fig. 4 is associated with
a semiconductor  the node M1 has a waveform similar in shape to the memory
(not shown) including redundant memory      waveform of the input signal C.
However, the signal cells in addition to ordinary memory cells. The prior
at the node M1 is delayed from the Input signal C by artredundancy
selection signal generator receives an   25  signal delay operation of the
NOTgates Nil and N12. input signal C, and outputs a selection signal D. The
When the address signals are in transition, the in- selection signal D
being "HIGH" (shortened to "H"  put signal C assumes "L" and then the
signal at the hereinafter) represents that a redundant memory cell  node M1
assumes "L". As a result, the transistor Qp1 should be selected in place of
an ordinary memory  connected to the node M1 becomes conductive, and cell.
The selection signal D being "LOW" (shortened   30  the selection signal D
assumes a level corresponding to "L" hereinafter) represents that an
ordinary mem-  to the power supply voltage VCC. ory cell should be
selected. The prior art redundancy  When the address signals A1, A2, and A3
assume selection signal generator also receives address sig-  the states
corresponding to the address of the defec- nals A1-A3 and A1-A3, a power
supply voltage VCC,  tive ordinary memory cell, that is, the address
signals and a ground voltage VSS. The address signals A1-  35  A1, A2, and
A3 assume "L", "H", and "H" respectively, A3 are NOT signals with respect
to the address sig-  the transistors Qn2, Qn3, and Qn5 become conduc- nals
A1-A3 respectively. During the operation of the  tive. Since the fuses F2,
F3, and F5 connected to the semiconductor memory, the address signals are
si-  transistors Qn2, Qn3, and Qn5 are blown as descri- multaneously fed to
both the redundancy selection  bed previously, the level of the selection
signal D signal generator and the semiconductor memory.  40  does not drop
to the ground voltage VSS and thus the The fuses F1, F2, F3, F4, F5, and F6
are connect-  selection signal D remains "H". The inversion of the ed to
the transistors Qn1, Qn2, Qn3, Qn4, Qn5, and  selection signal D, that is,
the "L" signal, is fed to the Qn6 which operate in response to the address
signals  gate of the transistor Qp2 by the NOT gate N13, so Al, A1, A2, A2,
A3, and A3 respectively. Thus, the fu-  that the transistor Qp2 becomes
conductive and the ses F1, F2, F3, K4, F5, and F6 correspond to address-
45  selection signal D remains at the level corresponding es represented by
the address signals A1, A1, A2, A2,  to the power supply voltage VCC. In
this way, the se- A3, and A3.                                       lection
signal D remains "H". In the semiconductor It is now assumed that a
defective ordinary mem-  memory, the selection signal being "H" enables the
ory cell is detected during the check of the semicon-  selection of a
redundant memory cell in place of the ductor memory which is performed
after the fabrica-  50  defective ordinary memory cell. tion of the
semiconductor memory. Three of the fuses  When the address signalsAl , A2,
and A3 assume F1-F6 which correspond to the address of the defec-  states
corresponding to the addresses of normal or- tive memory cell are
physically blown before the ship-  dinary memory cells, at least one of the
transistors ment of the semiconductor memory. As will be ex-   Qnl, Qn4,
and Qn6 becomes conductive. Since the plained later, during the operation
of the semiconduc-  55  fuses F1, F4, and F6 connected to the transistors
tor memory, when the address signals A1, A1, A2, A2,  Qn1, Qn4, and Qn6 are
unblown, the level of the se- A3, and A3 assume states corresponding to the
de-  lection signal D drops to a level corresponding to the fective memory
cell, the blown fuses enables the re-  ground voltage VSS and thus the
selection signal D 4 
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inversion of the selection signal D, that  ment of the occurrence of a
rising edge in the input is, the "H" signal, Is fed to the gate of the
transistor  signal A. A NOT gate N4 executes a NOT operation Qp2 by the NOT
gate N13, so that the transistor Qp2  on the output signal from the NAND
gate NA1, output- Is non-conductive and the selection signal D reliably
ting a signal which is the Inversion of the output signal falls into and
remains at the level corresponding to the   5   from the NAND gate NA1. The
output signal from the ground voltage VSS. In this way, the selection
signal  NOT gate N4 is fed to a pulse width varying circuit PS D remains
"L". In the semiconductor memory, the se-  via a node M12. lection signal
being "L" enables the selection of an or-  The pulse width varying circuit
PS includes a dinary memory cell.                               NAND gate
NA2, a series combination of NOT gates The prior art redundancy selection
signal gener-  10   N5, N6, and N7, a NOR gate NOI, and a NOT gate atorof
Fig. 4 has a problem as follows. The NOT gates  N8. A first input terminal
of the NAND gate NA2 re- N11 and NI 2 are fed with a power supply voltage.
As  ceives the output signal from the NOT gate N4 via the shown in Fig. 6,
the state-change timing and the pulse  node Ml 2. Asecond input terminal of
the NAND gate width of the signal at the node M1 depend on the level  NA2
receives the output signal from a power supply of the power supply voltage
under conditions where  15  voltage detector DT1 via a node M11. The NAND
gate the pulse width of the input signal C decreases as the  NA2 executes a
NAND operation between the output power supply voltage increases.
Specifically, the  signals from the devices N4 and DTI. The output sig-
state-change timing becomes earlier and the pulse  nal from the NAND gate
NA2 is fed to the series com- width decreases as the level of the power
supply vol-  bination of the NOT gates N5-N7. The output signal tage rises.
This is because the operation speed of the   20  from the series
combination of the NOT gates N5-N7 NOT gates N11 and N12 increases and thus
the sig-  is applied to a first input terminal of the NOR gate nal delay
time of the NOT gates N11 and N12 de-   NOI. A second input terminal of the
NOR gate N01 creases as the level of the powersupplyvoltage rises.
receives the output signal from the NOT gate N4 via On the other hand, the
transition time of the address  the node M12. The NOR gate N01 executes a
NOR signals Al, A1, A2, A2, A3, and A3 remains indepen-  25  operation
between the output signals from the NOT dent of the power supply voltage.
Therefore, in the  gate series combination and the NOT gate N4. The
casewhere the powersupplyvoltage rises excessive-  output signal from the
NOR gate NOI Is fed to the ly, the state-change timing of the signal at the
node  NOT gate N8. The NOT gate N8 executes a NOT op- Ml Is excessively
shifted relative to the transition  eration on the output signal from the
NOR gate N01, time of the address signals so that the selection sig-  30
outputting a signal E which is used as an output signal nal D tends to be
inaccurate as will be explained here-  from the pulse signal generator. The
pulse width vary- inafter.                                          ing
circuit PS and the power supply voltage detector In the case where the
address signals assume   DT1 compose a pulse signal adjuster PR1. the
states corresponding to the defective ordinary    The gates N1-N8, NA1,
NA2, and NOI are driven memory cell, the state of the selection signal D is
de-  35  by a common power supply voltage. The power sup- termined by the
state of the signal at the node M1  ply voltage detector DT1 detects the
power supply which occurs at the transition of the address signals.
voltage and outputs a voltage signal which varies as Specifically, at the
power supply voltage in the range  a predetermined function of the power
supply vol- of 3 volts to 6 volts, the selection signal D is enabled  tage.
As shown in Fig. 8, at the power supply voltage to change from "L" to "H"
as shown in Fig. 6. On the   40  in the range of 0 volt to 5 volts, the
voltage of the out- other hand, at the power supply voltage being equal
put signal from the power supply voltage detector to 7volts, the selection
signal D remains "L" since the  DT1 remains 0, that is, the output
signalfromthe pow- state-change timing of the signal at the node M1 is ex-
er supply voltage detector DT1 remains in the logic cessively early and
thus the signal at the node M1 is  state "L". At the power supply voltage
being equal to "H" at the moment of the transition of the address sig-  45
or higher than 5 volts, the voltage of the output signal nals.
from the power supply voltage detector DT1 agrees with the
powersupplyvoltagesothattheoutputsignal DESCRIPTION OF THE FIRST PREFERRED
from the power supply voltage detector DT1 Is In the EMBODIMENT
logic state "H". As will be made clear later, the pulse 50  width varying
circuit PS is activated and deactivated With reference to Fig. 7, a pulse
signal generator  by the "H" signal and the "L" signal outputted from the
includes an odd number of serially-connected NOT  power supply voltage
detector DT1 respectively. gates N1, N2, and N3 which cooperate to delay an
in-  The power supply voltage detector DT1 has a put signal A by a
predetermined time. A NAND gate  known design. For example, the
powersupplyvoltage NA1 executes an NAND operation between the input  55
detector DT1 includes acomparatorand a switch. The signalAand
theoutputsignalfrom the serial connec-  comparator compares the power
supply voltage with tion of the NOT gates N1, N2, and N3, generating an  a
reference voltage (5 volts). The switch operates in output signal having a
pulse which starts at the mo-  response to the output signal from the
comparator. 
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supply voltage is smaller than the  gates NA2 and N5-N7 is deactivated, and
the signal reference voltage, the switch selects a ground vol-  at the node
M12 passes through the gates NO1 and tage (0 volt) as an outputsignal from
the powersupply  N8 without undergoing any substantive modification.
voltage detector DT1. When the powersupply voltage  Thus, the outputsignal
Esubstantiallyagrees with the is equal to or higher than the reference
voltage, the   5   signal at the node M12. switch selects the power supply
voltage as an output  It is now assumed that, as shown in Fig. 11, the
signal from the power supply voltage detector DT1.  power supply voltage
rises to and above 5 volts and In the pulse signal generator of Fig. 7, the
input  thus the output signal from the power supply detector signal A has a
rectangular pulse as shown in Fig. 9.  DT1 (the signal at the node M11)
changes to "H" at a Specifically, the input signal A remains "L" until a
mo-  lo  moment t0. The NAND gate NA2 of the pulse width ment t1, and
changes to "H" at the moment t1. The in-  varying circuit PS is opened by
the "H" signal from the put signal remains "H" until a moment t4, and
returns  power supply detector DT1, outputting a signal re- to "L" at the
moment t4. After the moment t4, the input  flecting the signal at the node
M12. As shown in Fig. signal A remains "L".                            11,
the output signal from the NAND gate NA2 is in- The input signal A passes
through the NOT gates  15  verse with respect to the signal at the node M12
and NI, N2, and N3, reaching the NAND gate NA1. The  changes its state at
moments t6 and t8 which follow waveform of the output signal from the NOT
gate N3  moments t2 and t3 of state changes of the signal at is inverse
with respect to the waveform of the input  the node M12 by a given time.
The output signal from signal A. In addition, the output signal from the
NOT  the NAND gate NA2 is successively inverted by the gate N3 is delayed
from the the input signal A since  20  NOT gates N5-N7 while being delayed
by the NOT the inputsignal Ais delayed by each of the NOT gates  gates
N5-N7 by a given time equal to the sum of sig- N1, N2, and N3when passing
therethrough. Thus, the  nal delay times of the NOT gates N5-N7. Thus, the
NOT gate N3 outputs a signal which is inverse in wa-  NOTgate N7 outputs
asignal which Is inversewith re- veform with respect to the input signal A
and which is  spect to the output signal from the NAND gate NA2 delayed
from the input signal A by a time "t" equal to  25  and which is delayed
from the output signal from the the sum of signal delay times of the NOT
gates N1,  NAND gate NA2 by the given time as shown in Fig. N2, and N3. The
output signal from the NOT gate N3,  11. Specifically, the state of the
outputsignal fromthe that is, the delayed input signal into the NAND gate
NOT gate N7 changes at moments t7 and t9 which fol- NA1, changes its state
at moments t3 and t5 which  low the moments t6 and t8 of the state changes
of the follows the moments t1 and t4 by the given interval "t"  30  output
signal from the NAND gate NA2 by the given as shown in Fig. 9. The NAND
gate NA1 outputs a sig-  time. The output signal from the NOT gate N7 is
sim- nal representative of the product of the input signal A  ilar in
waveform to the signal at the node M12 but is and the signal which is
inverse with respect to the in-  delayed from the signal at the node M12 by
a given putsignalAand which is delayedfrom the inputsignal  time equal to
the interval between the moments t2 A by the given time "t". The output
signal from the  35  and t7. The NOR gate NO1 executes the NOR oper- NAND
gate NA1 is inverted and delayed by the NOT  ation between the output
signal from the NOT gate gate N4, being converted into a signal which
appears  N7 and the signal at the node M12 (the output signal atthe node
M12. Therefore, the output signal fromthe  from the NOTgate N4), and
theoutputsignal fromthe NOT gate N4, that is, the signal at the node M12,
has  NOR gate NO1 is inverted by the NOT gate N8 into a pulse of a width
"t" which corresponds to the sum   40  the output signal E. The NOR gate
NO1 and the NOT of the signal delay times of the NOTgates N1, N2, and  gate
N8 cooperate to combine pulses of the output N3. In addition, the pulse in
the signal at the node M12  signals from the gates N4 and N7 into a longer
pulse starts at a moment t2 which follows the moment t1 by  of the output
signal E. Specifically, as shown in Fig. a given time.
11, the output signal E remains "L" until the moment As shown in Fig. 10,
the pulse width "t" of the sig-  45  t2 of the state change of the signal
at the node M12, nal at the node M12 depends on the level of the power  and
changes to "H" at the moment t2. During the in- supply voltage.
Specifically, the pulse width "t" de-  terval between the moment t2 and the
moment t9 of creases as the level of the powersupplyvoltage rises.  the
state change of the output signal from the NOT This is because the
operation speed of the NOT gates  gate N7, the output signal E remains "H".
The output N1-N3 increases and thus the signal delay time of the  50
signal E returns to "L" at the moment t9, and remains NOTgates N1-N3
decreases as the level of the power  "L" after the moment t9. The pulse
width of the output supply voltage rises.                            signal
E agrees with the interval between the mo- The pulse signal generator of
Fig. 7 operates as  ments t2 and t9, while the pulse width of the signal at
follows. In the case where the power supply voltage  the node M12 agrees
with the interval between the Is lower than 5 volts, the power supply
voltage detec-  55   moments t2 and t3. Thus, the pulse width of the output
tor DT1 outputs an "L signal to the NAND gate NA2  signal E is greater than
the pulse width of the signal of the pulse width varying circuit PS so that
the NAND  at the node M12. 



gate NA2 is closed. As a result, the combination of the  As understood from
the previous description, in 6    11                 EP 0 449 264 B1
12 the predetermined range of higher power supply vol-  In this embodiment,
the pulse width varying circuit PS tages, the pulse width varying circuit
PS increases  operates on the output signal from the NOT gate N1. the width
of a positive pulse of its input signal in re-  The pulse signal generator
of Fig. 13 operates as sponsetothe output signal from the powersupplyvol-
follows. In the case where the power supply voltage tage detector DT1, and
outputs a signal having a pos-   5   is lower than 5 volts, the power
supply voltage detec- itive pulse which is longer than the positive pulse
of  tor DT1 outputs an "L" signal to the NAND gate NA2 the input signal and
which is synchronous with the  ofthepulsewidthvaryingcircuitPSsothattheNAND
positive pulse of the input signal. Specifically, the in-  gate NA2 is
closed. As a result, the combination of the crease of the width of the
positive pulse is realized by  gates NA2 and N5-N7 is deactivated, and the
output effectively delaying the change of the input signal  10  signal from
the NOT gate N1 passes through the from "H" to "L" but substantially
undelaying the  gates N01 and N8 without undergoing any substan- change of
the input signal from "L" to "H". In this em-  tive modification. In this
case, the inputsignal Apass- bodiment, the pulse width varying circuit PS
operates  es through the gates N1, N01, and N8, reaching the on the output
signal from the NOT gate N4.        NAND gate NA1. The waveform of the
output signal As shown in Fig. 12, the width of a pulse in the   15  from
the NOT gate N8 is inverse with respect to the output signal E decreases as
the power supply vol-  waveform of the input signal A. In addition, the
output tage increases toward 5 volts. When the powersupply  signal from the
NOT gate N8 is delayed from the input voltage reaches 5 volts, the width of
a pulse in the out-  signal A since the input signal Ais delayed by each of
put signal E is increased by the operation of the pulse  the gates N1, NO1,
and N8 when passing there- width varying circuit PS. The width of a pulse
in the   20  through. Thus, the NOT gate N8 outputs a signal output signal
E again decreases as the power supply  which is delayed from the Input
signal A by a time voltage increases above 5 volts. As understood from
equal to the sum of signal delay times of the gates N1, Fig. 12, the pulse
width varying circuit PS prevents  NOI, and N8. The NAND gate NA1 outputs a
signal the pulse width of the output signal E from excessive-
representative of the product of the input signal Aand ly decreasing at the
power supply voltage in a higher  25  the signal which is inverse in shape
with respectto the range.                                            input
signal Aand which is delayed from the input sig- It should be noted that
the series combination of  nal A by the given time. The output signal from
the the NOT gates N5-N7 may be replaced by a series   NAND gate NA1 is
inverted by the NOT gate N4, be- combination of another odd number of NOT
gates.   ing converted into the output signal F. Therefore, the 30  output
signal F has a pulse of a width which corre- DESCRIPTION OF THE SECOND
PREFERRED               sponds to the sum of the signal delay times of the
EMBODIMENT                                        gates N1, NO1, and N8. It
is now assumed that, the power supply voltage Fig. 13 shows a pulse signal
generator according  is equal to or higher than 5 volts and thus the output
to a second embodiment of this invention which is  35  signal from the
power supply detector DT1 (the signal similartotheembodimentofFigs.
7-12exceptforde-    at the node M11) is "H" as shown in Fig. 14. The sign
changes indicated hereinafter. In the embodi-  NAND gate NA2 of the pulse
width varying circuit PS ment of Fig. 13, NOT gates N2 and N3 (see Fig. 7)
are  is opened by the "H" signal from the powersupply de- removed, and a
pulse width varying circuit PS is dis-  tector DT1, outputting a signal
reflecting the signal at connected from the output terminal of a NOT gate 4
40  the output terminal of the NOT gate N1. As shown in and Is interposed
between a NOT gate N1 and a     Fig. 14, the output signal from the NOT
gate N1 is in- NAND gate NA1. In other words, the combination of  verse
with respect to the input signal Aand is delayed the NOT gates N2 and N3
(see Fig. 7) is replaced by  from the input signal Aby a given time, and
the output the pulse width varying circuit PS. The output signal  signal
from the NAND gate NA2 is inverse with re- from the NOTgate N1 isfed to a
NAND gate NA2 with-  45  spect to the signal at the output terminal of the
NOT in the pulse width varying circuit PS, and the output  gate N1 and is
delayed from the signal at the output signal from a NOT gate N8 within the
pulse width  terminal of the NOT gate N1 by a given time. The out- varying
circuit PS is fed to the NAND gate NA1. The  put signal from the NAND gate
NA2 is successively NOT gate N4 outputs a signal F which is used as an
inverted by the NOTgates N5-N7 while being delayed output signal from the
pulse signal generator.  50  by the NOT gates N5-N7 by a given time equal
to the As described previously, the pulse width varying  sum of signal
delay times of the NOT gates N5-N7. circuit PS is activated by the
outputsignalfrom a pow-  Thus, the NOT gate N7 outputs a signal which is
in- er supply voltage detector DT1 in a predetermined  versewith
respecttothe outputsignalfrom the NAND range of higher power supply
voltages. When the   gate NA2 and which is delayed from the output signal
pulse width varying circuit PS is activated, the pulse  55  from the NAND
gate NA2 by the given time as shown width varying circuit PS effectively
delays the change  in Fig. 14. The output signal from the NOT gate N7 is 



of its input signal from "H" to "L" but substantially un-  similar in
waveform to the output signal from the NOT delays the change of the input
signal from "L" to "H".  gate N1 but is delayed from the output signal from
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by a given time equal to the sum of the  DESCRIPTION OF THE THIRD PREFERRED
signal delay times of the gates NA2 and N5-N7. The  EMBODIMENT NOR gate N01
executes the NOR operation between the output signals from the NOT gates N1
and N7,      Fig. 16 shows a pulse signal generator according and the
output signal from the NOR gate N01 is in-   5   to a third embodiment of
this invention which is similar verted by the NOT gate N8 while being
delayed by a  to the embodiment of Figs. 13-15 except for an addi- given
time. The NOR gate NO1 outputs a positive   tional design indicated
hereinafter. The embodiment pulse which is started synchronously with the
change  of Fig. 16 includes a modified pulse signal adjuster of the output
signal from the NOT gate N7 from "H"  PR2 and a modified pulse width
varying circuit PSI. to "L" and which is ended synchronously with the   10
The pulse signal adjuster PR2 additionally Includes a change of the output
signal from the NOT gate N1  power supply voltage detector DT2. The pulse
width from "L" to H". The output signal from the NOR gate  varying circuit
PS1 additionally includes a NAND gate NOI is inverted by the the NOT gate
N8 while being  NA3, and NOT gates N25, N26, and N27. Afirst input delayed
by a given time. As understood from the com-  terminal of the NAND gate NA3
receives the output parison between the waveforms of the output signals  15
signal from a NOT gate N7. A second input terminal of the NOT gates N1 and
N8, the pulse width varying  of the NAND gate NA3 receives the output
signal from circuit PS decreases the width of a negative pulse of  the
power supply voltage detector DT2. The NAND the outputsignal from the NOT
gate N1 by effectively  gate NA3 executes a NAND operation between the
delaying the leading edge of the negative pulse but  output signals from
the devices N7 and DT2. The substantially undelaying the trailing edge of
the neg-  20   NOTgates N25-N27 are connected in series. The ser- ative
pulse. The NAND gate NA1 executes the NAND  ies combination of the NOT
gates N25-N27 follows operation between the input signal A and the output
the NAND gate NA3. The output signal from the NOT signal from the NOT gate
N8, outputting a signal rep-  gate N27 is applied to a third input terminal
of a NOR resentative of the productof the input signal Aand the  gate NOI.
The NOR gate NOI executes a NOR op- output signal from the NOT gate N8.
Thus, the output  25  eration among the output signals from a NOT gate
signal from the NAND gate NA1 has a negative pulse  N1, the NOT gate N7,
and the NOT gate N27. The which is started synchronously with the change of
the  combinations of the gates NA3 and N25-N27 oper- input signal Afrom "L"
to "H" and which is ended syn-  ates similarly to the operation of the
combination of chronously with the change of the output signal of the  the
gates NA2 and N5-N7. NOT gate N8 from "H" to "L". The output signal from
30  As shown in Fig. 17, at the power supply voltage the NAND gate NA1 is
inverted by the NOT gate N4  in the range of 0 volt to 3 volts, the voltage
of the out- and is delayed by the NOT gate N4, being converted  put signal
from the power supply voltage detector into the output signal F. Therefore,
the output signal  DT1 remains 0, that is, the output signal from the pow-
F has a positive pulse which is delayed from the neg-  er supply voltage
detector DT1 remains in the logic ative pulse of the output signal from the
NAND gate  35  state "L". At the power supply voltage being equal to NA1 by
a given time. Since the pulse width varying  or higher than 5 volts, the
voltage of the output signal circuit PS effectively delays the change of
the output  from the power supply voltage detector DT1 agrees signal of the
NOTgate N1 from "H" to "L", the negative  with the
powersupplyvoltagesothattheoutputsignal pulse of the output signal from the
NAND gate NA1  from the power supply voltage detector DT1 is in the and the
positive pulse of the output signal F have a   40  logic state "H". longer
width in comparison with that obtained when   As shown in Fig. 17, at the
power supply voltage the pulse width varying circuit PS is deactivated.  in
the range of 0 volt to 6 volts, the voltage of the out- As shown in Fig.
15, the width of a pulse in the  put signal from the power supply voltage
detector output signal F decreases as the power supply vol-  DT2 remains 0,
that is, the outputsignal from the pow- tage increases toward 5 volts. When
the powersupply  45  er supply voltage detector DT2 remains in the logic
voltage reaches 5 volts, the width of a pulse in the out-  state "L". At
the power supply voltage being equal to put signal F is increased by the
operation of the pulse  or higher than 6 volts, the voltage of the output
signal width varying circuit PS. The width of a pulse in the  from the
power supply voltage detector DT2 agrees output signal F again decreases as
the power supply  with the powersupply voltage so that theoutputsignal
voltage increases above 5 volts. As understood from   50  from the power
supply voltage detector DT2 is in the Fig. 15, the pulse width varying
circuit PS prevents  logic state "H". the pulsewidth of the outputsignal
Ffrom excessively  The pulse signal generator of Fig. 16 operates as
decreasing at the power supply voltage in a higher  follows. In the case
where the power supply voltage range.
is lower than 3 volts, the power supply voltage detec- 55  tors DT1 and DT2
output "L" signals to the NAND 



gates NA2 and NA3 of the pulse width varying circuit PS1 as shown in Fig.
18 so that the NAND gates NA2 and NA3 are closed. As a result, the
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the gates NA2 and N5-N7 and also the combination  ation between the output
signals from the NOT gates of the gates NA3 and N25-N27 are deactivated,
and  N1 and N7, and the output signal from the NOR gate the output signal
from the NOT gate N1 passes     NOI is inverted by the NOT gate N8 while
being de- through the gates NOI and N8 without undergoing   layed by a
given time. The NOR gate NOI outputs a any substantive modification. In
this case, the input   5   positive pulse which is started synchronously
with the signal A passes through the gates N1, NO1, and N8,  change of the
output signal from the NOT gate N7 reaching a NAND gate NA1. As shown in
Fig. 18, the  from "H" to "L" and which is ended synchronouslywith waveform
of the output signal from the NOT gate N8  the change of the outputsignal
from the NOTgate N1 is inverse with respect to the waveform of the input
from "L" to "H". The output signal from the NOR gate signal A. In addition,
the output signal from the NOT   10  NOI is inverted by the the NOT gate N8
while being gate N8 is delayed from the input signal A since the  delayed
by a given time. As understoodfrom the com- input signal A is delayed by
each of the gates N1,  parison between the waveforms of the output signals
NOI, and N8 when passing therethrough. Thus, the  of the NOT gates N1 and
N8, the pulse width varying NOT gate N8 outputs a signal which is delayed
from  circuit PS1 decreases the width of a negative pulse of the input
signal A by a time equal to the sum of signal  is  the output signal from
the NOT gate N1 by effectively delay times of the gates N1, NOI, and N8.
The NAND  delaying the leading edge of the negative pulse but gate NA1
outputs a signal representative of the prod-  substantially undelaying the
trailing edge of the neg- uctof the inputsignal Aand the signal which is
inverse  ative pulse. The NAND gate NA1 executes the NAND in shape with
respect to the input signal A and which  operation between the input signal
A and the output is delayed from the input signal A by the given time.  20
signal from the NOT gate N8, outputting a signal rep- The outputsignal from
the NAND gate NA1 is inverted  resentative of the productof the inputsignal
Aandthe by the NOT gate N4, being converted into an output  output signal
from the NOT gate N8. Thus, the output signal G. Therefore, the output
signal G has a pulse  signal from the NAND gate NA1 has a negative pulse of
a width which corresponds to the sum of the signal  which is started
synchronously with the change of delay times of the gates N1, NO1, and N8.
25  the input signal A from "L" to "H" and which is ended In the case where
the power supply voltage lies  synchronously with the change of the output
signal of between 3 volts and 6 volts, the power supplyvoltage  the NOT
gate N8 from "H" to "L". The output signal detectors DT1 and DT2 output an
"H" signal and an  from the NAND gate NA1 is inverted bythe NOT gate "L"
signal to the NAND gates NA2 and NA3 of the     N4 and is delayed by the
NOT gate N4, being convert- pulse width varying circuit PS1 respectively as
shown   30  ed into the output signal G. Therefore, the output sig- in Fig.
18 so that the NAND gates NA2 and NA3 are  nal G has a positive pulse which
is delayed from the opened and closed respectively. As a result, the com-
negative pulse of the output signal from the NAND bination of the gates NA2
and N5-N7 is activated  gate NA1 by a given time. Since the pulse width
vary- while the combination of the gates NA3 and N25-N27  ing circuit PS1
effectively delays the change of the Is deactivated. The NAND gate NA2 of
the pulse width  35  output signal of the NOT gate N1 from "H" to "L", the
varying circuit PS1 outputs a signal reflecting the sig-  negative pulse of
the output signal from the NAND nal at the output terminal of the NOT gate
N1. As  gate NA1 and the positive pulse of the output signal shown in Fig.
18, the output signal from the NOT gate  G have a longer width than that
obtained when the N1 is inverse with respect to the input signal A and is
pulse width varying circuit PS1 is completely deacti- delayed from the
input signal A by a given time, and   40  vated. the output signal from the
NAND gate NA2 is inverse   In the case where the power supply voltage is
with respect to the signal at the output terminal of the  equal to or
higher than 6 volts, the power supply vol- NOTgate N1 and is delayed from
the signal at the out-  tage detectors DT1 and DT2 output an "H" signals to
put terminal of the NOT gate N1 by a given time. The  the NAND gates NA2
and NA3 of the pulse width outputsignal from the NAND gate NA2 is
successive   45  varying circuit PS1 as shown In Fig. 18 so that the ly
inverted by the NOT gates N5-N7 while being de-  NAND gates NA2 and NA3 are
opened. As a result, layed by the NOT gates N5-N7 by a given time equal
the combination of the gates NA2 and N5-N7 and also to the sum of signal
delay times of the NOT gates N5-  the combination of the gates NA3 and
N25-N27 are N7. Thus, the NOT gate N7 outputs a signal which is  activated.
Similarly to the previously-mentioned inverse with respect to the output
signal from the  50  case, the combination of the gates NA2 and N5-N7 NAND
gate NA2 and which is delayed from the output  delays the output signal
from the NOT gate N1 by the signal from the NAND gate NA2 by the given time
as  given time. Sine the operation of the combination of shown in Fig. 18.
The output signal from the NOT gate  the gates NA3 and N25-N27 is
similartothe operation N7 is similar in waveform to the outputsignal from
the  of the combination of the gates NA2 and N5-N7, the 



NOT gate N1 but is delayed from the output signal  55  combination of the
gates NA3 and N25-N27 delays from the NOT gate N1 by a given time equal to
the  the output signal from the NOT gate N7 by a given sum of the signal
delay times of the gates NA2 and  time equal to the sum of signal delay
times of the N5-N7. The NOR gate NO1 executes the NOR oper-   gates NA3 and
N25-N27. Thus, as shown in Fig. 18, 9    17                 EP 0 449 264 B1
18 the output signal from the NOT gate 27 is similar in  tage increases
toward 3 volts. When the power sup- waveform to the output signal from the
NOT gate N1  ply voltage reaches 3 volts, the width of a pulse in the but
is delayed from the output signal from the NOT  output signal G is
increased by the operation of the gate N1 by a given time equal to the sum
of the signal  pulse width varying circuit PS1 except the combina- delay
times of the gates NA2, NA3, N5-N7, and N25-   5   tion of the gates NA3
and N25-N27. The width of a N27.The NOR gate NO1 executestheNORoperation
pulse in the output signal G again decreases as the among the output
signals from the NOT gates N1, N7,  power supply voltage increases from 3
volts toward and N 27, and the output signal from the NOR gate  6 volts.
When the power supply voltage reaches 6 NO1 is inverted by the NOT gate N8
while being de-  volts, the width of a pulse in the output signal G is in-
layed by a given time. The NOR gate NO1 outputs a   10  creased by the
operation of the whole of the pulse positive pulse which is started
synchronously with the  width varying circuit PS1. The width of a pulse in
the change of the output signal from the NOT gate N27  output signal G
again decreases as the power supply from "H" to "L" and which is ended
synchronously with  voltage increases above 6 volts. As understood from the
change of the output signal from the NOT gate N1  Fig. 19, the pulse width
varying circuit PS1 prevents from "L" to "H". The output signal from the
NOR gate  15  the pulse width of the output signal G from excessive- NO1 is
inverted by the the NOT gate N8 while being  ly decreasing at the power
supply voltage in a higher delayed by a given time. As understood from the
com-  range. parison between the waveforms of the output signals of the NOT
gates N1 and N8, the pulse width varying  DESCRIPTION OF THE FOURTH
PREFERRED circuit PS1 decreases the width of a negative pulse of  20
EMBODIMENT the output signal from the NOT gate N 1 by effectively delaying
the leading edge of the negative pulse but  With reference to Fig. 20, a
pulse signal genera- substantially undelaying the trailing edge of the neg-
tor includes a pulse signal adjuster PR3 having a de- ative pulse. The NAND
gate NA1 executes the NAND  lay circuit DS and a power supply voltage
detector operation between the input signal A and the output  25  DT3. The
delay circuit DS includes a NOR gate N02 signal from the NOT gate N8,
outputting a signal rep-  and a NOT gate N30. Afirst input terminal of the
NOR resentative of the product of the inputsignal Aand the  gate NO2
receives an input signal A. A second input output signal from the NOT gate
N8. Thus, the output  terminal of the NORgate N02 receives the output sig-
signal from the NAND gate NA1 has a negative pulse  nal from the power
supply voltage detector DT3. The which is started synchronously with the
change of the  30  NOR gate NO2 executes a NOR operation between input
signal Afrom "L" to "H" and which is ended syn-  the inputsignal Aand the
outputsignalfromthe power chronously with the change of the output signal
of the  supply voltage detector DT3. The output signal from NOT gate N8
from "H" to "L". The output signal from  the NOR gate NO2 is inverted by
the NOT gate N30 the NAND gate NA1 is inverted and delayed by the  while
being delayed by a given time. The outputsignal NOT gate N4, being
converted into the output signal  35  from the NOT gate N30 is applied to a
first input ter- G. Therefore, the output signal G has a positive pulse
minal of a NAND gate NA1. A second input terminal which is delayed from the
negative pulse of the output  of the NAND gate NA1 directly receives the
input sig- signal from the NAND gate NA1 by a given time.   nal A. The NAND
gate NA1 executes a NAND opera- Since the pulse width varying circuit PS1
effectively  tion between the input signal A and the output signal delays
the change of the output signal of the NOT   40  from the NOT gate N30. The
output signal from the gate N1 from "H" to "L", the negative pulse of the
out-  NAND gate NA1 is inverted by a NOT gate N4, being put signal from the
NAND gate NA1 and the positive  converted into an output signal W of the
pulse signal pulse of the output signal G have a longer width than
generator. that obtained when the pulse width varying circuit  The gates
NO2, N30, NA1, and N4 are powered PS1 is completely deactivated. Since the
NOR gate  45  by a common power supply voltage which is detected NO1
responds to the output signal from the NOT gate  by the power supply
voltage detector DT3. The power N27 rather than the output signal from the
output sig-  supply voltage detector DT3 outputs a voltage signal nal from
the NOT gate N7 and since the output signal  which varies as a
predetermined function of the pow- from the NOT gate N27 is more delayed
from the out-  er supply voltage. Specifically, as shown in Fig. 21, put
signal from the NOT gate 1 than the output signal  50  in the case where
the power supply voltage is equal from the NOT gate 7 is, the negative
pulse of the out-  to or lower than 5.5 volts, the output voltage from the
put signal from the NAND gate NA1 and the positive  power supply voltage
detector DT3 is equal to the pulse of the output signal G have a longer
width than  power supply voltage. In this case, the output signal 



that obtained when the pulse width varying circuit  from the power supply
voltage detector DT3 is sub- PS1 except the combination of the gates NA3
and  55  stantially "H". At the powersupply voltage higherthan N25-N27 is
activated.                            5.5 volts, the output voltage from
the power supply As shown in Fig. 19, the width of a pulse in the  voltage
detector DT3 is equal to 0 volt. In this case, output signal G decreases as
the power supply vol-  the output signal from the power supply voltage de-
10    19                 EP0449264B1                    20 tector DT3 is
"L".                              the output signal W again decreases as
the power The pulse signal generator of Fig. 20 operates as  supply voltage
increases above 5.5 volts. As under- follows. In the case where the power
supply voltage  stood from Fig. 23, the pulse signal adjuster PR3 pre- is
equal to or lower than 5.5 volts, the power supply  vents the pulse width
of the output signal W from ex- voltage detector DT3 outputs an "H" signal
to the   5   cessively decreasing at the power supply voltage in a NOR gate
NO2 as shown in Fig. 22 so that the output  higher range. signal from the
NOR gate NO2 remains "L" indepen- dent of the state of the input signal A.
Thus, the NOT  DESCRIPTION OF THE FIFTH PREFERRED gate N30 continuously
outputs an "H" signal to the  EMBODIMENT NAND gate NA1 as shown in Fig. 22,
and the NAND   10 gate NA1 remains open. In this case, the input signal
Fig. 24 shows a pulse signal generator according A is successively inverted
and delayed by the NAND  to a fifth embodimentof this Invention which Is
similar gate NA1 and the NOT gate N4, being converted into  to the
embodiment of Figs. 20-23 except for an addi- the output signal W. As shown
in Fig. 22, the output  tional design indicated hereinafter. The embodiment
signal W is similar in waveform to the input signal A   15  of Fig. 24
includes a modified pulse signal adjuster but is delayed from the input
signal A by a given time  PR4 and a modified delay circuit DS1. The pulse
sig- equal to the sum of signal delay times of the NAND  nal adjuster PR4
additionally includes a powersupply gate NA1 and the NOT gate N4.
voltage detector DT4. The delay circuit DS1 addition- In the case where the
power supply voltage is  ally includes a NOR gate NO3 and a NOT gate N31.
higher than 5.5 volts, the power supply voltage detec-  20  A first input
terminal of the NOR gate NO3 receives tor DT3 outputs an "L" signal to the
NOR gate NO2 as  the output signal from a NOT gate N30. A second In- shown
In Fig. 22 so that the output signal from the  put terminal of the NOR gate
NO3 receives the output NOR gate NO2 varies in dependence on the state of
signal from the power supply voltage detector DT4. the Input signal A. The
input signal A passes through  The NOR gate NO3 executes a NOR operation
be- the NORgate N02 and the NOTgate N30while being  25  tween the output
signals from the devices N30 and delayed and inverted by the NOR gate NO2
and the  DT4. The NOT gate N31 follows the NOR gate NO3. NOTgate N30. Thus,
the NOR gate NO2 and the NOT  The output signal from the NOT gate N31 is
applied gate N30 cooperate to delay the input signal A by a  to a third
input terminal of a NAND gate NA1. The given time equal to the sum of
signal delay times of  NAND gate NA1 executes a NAND operation among the
NOR gate NO2 and the NOT gate N30. As shown   30  an input signal A, the
outputsignal from the NOT gate in Fig. 22, the output signal from the NOT
gate N30  N30, and the output signal from the NOT gate N31. is similar in
waveform to the input signal A but is de-  The output signal from the NAND
gate NA1 is inverted layed from the input signal A by the given time. The
and delayed by a NOT gate N4, being converted into NAND gate NA1 executes
the NAND operation be-    an output signal J of the pulse signal generator.
The tween the non-delayed input signal and the delayed  35  combination of
the NOR gate NO3 and the NOT gate input signal (the output signal from the
NOT gate  N31 operates similarly to the operation of the combin- N30),
outputting a signal having a pulse which is start-  ation of the NOR gate
NO2 and the NOT gate N30. ed synchronously with the change of the
non-delayed  As shown in Fig. 25, at the power supply voltage input signal
from "H" to "L" and which is ended syn-  being equal to or lower than 3.5
volts, the voltage of chronously with the change of the delayed input sig-
40  the output signal from the power supply voltage de- nal from "L" to
"H". The output signal from the NAND  tectorDT3 is equal to the power
supplyvoltage. In this gate NA1 is inverted and delayed by the NOT gate N4,
case, the output signal from the power supply voltage being converted into
the output signal W. As shown in  detector DT3 is substantially "H". At the
power supply Fig. 22, the output signal W has a negative pulse  voltage
being higher than 3.5 volts, the voltage of the which is started
substantially synchronously with the  45  output signal from the power
supply voltage detector changeof the non-delayed inputsignal from "H" to
"L"  DT3 is equal to 0 volt. In this case, the output signal and which is
ended substantially synchronously with  from the power supply voltage
detector DT3 is L". the change of the delayed input signal (the output sig-
As shown in Fig. 25, at the power supply voltage nal from the NOT gate N30)
from "L" to "H". Thus, the  being equal to or lower than 5.5 volts, the
voltage of width of the negative pulse of the output signal W is  50  the
output signal from the power supply voltage de- greater than the width of
the negative pulse of the in-  tector DT4 is equal to the
powersupplyvoltage. In this put signal H.
case, the output signal from the powersupply voltage 



As shown in Fig. 23, the width of a pulse in the  detector DT4 is
substantially "H". At the power supply output signal W decreases as the
power supply vol-  voltage being higher than 5.5 volts, the voltage of the
tage increases toward 5.5 volts. When the powersup-  55  output signal from
the power supply voltage detector ply voltage reaches 5.5 volts, the width
of a pulse in  DT4 is equal to 0 volt. In this case, the output signal the
output signal W is increased by the operation of  from the power supply
voltage detector DT4 is "L". the pulse signal adjuster PR3. The width of a
pulse in  The pulse signal generator of Fig. 24 operates as 11    21
EP 0 449 264 B1                22 follows. In the case where the power
supply voltage  In the case where the power supply voltage Is is equal to
or lower than 3.5 volts, the power supply  higher than 5.5 volts, the
powersupply voltage detec- voltage detectors DT3 and DT4 output "H" signals
to  tors DT3 and DT4 output "L" signals to the NORgates the NOR gates NO2
and NO3 as shown in Fig. 26 so  NO2 and NO3 as shown in Fig. 26 so that the
output that the output signals from the NOR gates NO2 and   5   signals
from the NOR gates NO2 and NO3 vary in de- NO3 remain "L" independent of
the states of the input  pendence on the states of the input signal A and
the signal Aand the output signal from the NOTgate N30.  output signal from
the NOT gate N30 respectively. Thus, the NOT gates N30 and N31 continuously
out-  The input signal A passes through the NOR gate N02 put "H" signals
tothe NAND gate NA1 as shown in Fig.  and the NOT gate N30 while being
delayed and in- 26, and the NAND gate NA1 remains open. In this  10  verted
by the NOR gate NO2 and the NOT gate N30. case, the input signal A is
successively inverted and  Thus, the NOR gate NO2 and the NOT gate N30 co-
delayed by the NAND gate NA1 and the NOT gate N4,  operate to delay the
input signal A by a given time being converted Into the output signal J. As
shown in  equal to the sum of the signal delay times of the NOR Fig. 26,
the output signal J is similar in waveform to  gate NO2 and the NOTgate
N30. As shown in Fig. 26, the Input signal A but is delayed from the input
signal  15  the output signal from the NOT gate N30 is similar in A by a
given time equal to the sum of signal delay  waveform to the inputsignal
Abut is delayed from the times of the NAND gate NA1 and the NOT gate N4.
input signal A by the given time. The output signal In the case where the
power supply voltage lies  from the NOT gate N30 is applied to the NAND
gate In the range of 3.5 volts to 5.5 volts, the power supply  NA1 as an
intermediately-delayed input signal. The voltage detectors DT3 and DT4
output an "L" signal  20  output signal from the NOT gate N30 passes
through and an "H" signal to the NOR gates NO2 and NO3 re-  the NOR gate
NO3 and the NOTgate N31 while being spectively as shown in Fig. 26 so that
the output sig-  delayed and inverted by the NOR gate NO3 and the nal from
the NOR gate NO2 varies in dependence on  NOT gate N31. Thus, the NOR gate
NO3 and the NOT the state of the input signal Awhile the output signal
gate N31 cooperate to delay the output signal from from the NOR gate NO3
remain "L" independent of  25  the NOT gate N30 by a given time equal to
the sum the state of the output signal from the NOT gate N30.  of signal
delay times of the NOR gate NO3 and the The input signal Apasses through
the NOR gate NO2  NOT gate N31. As shown in Fig. 26, the output signal and
the NOT gate N30 while being delayed and in-  from the NOT gate N31 is
similar in waveform to the verted by the NOR gate NO2 and the NOT gate N30.
input signal A but is delayed from the Input signal Aby Thus, the NOR gate
NO2 and the NOT gate N30 co-  30  a given time equal to the sum of the
signal delay times operate to delay the input signal A by a given time  of
the NOR gates NO2 and NO3 and the NOT gates
equaltothesumofsignaldelaytimesof the NORgate     N30 and N31. The output
signal from the NOT gate N02 and the NOT gate N30. As shown in Fig. 26, the
N31 is applied to the NAND gate NA1 as a greatly-de- output signal from the
NOT gate N30 is similar in wa-  layed input signal. The NAND gate NA1
executes the veform to the input signal A but is delayed from the in-  35
NAND operation among the non-delayed input signal, put signal A by the
given time. Since the output signal  the Intermediately-delayed input
signal, and the from the NOR gate NO3 remains "L", the NOT gate
greatly-delayed input signal, outputting a signal hav- N31 continuously
outputs an "H" signal to the NAND  ing a pulse which is started
synchronously with the gate NA1 and thus keeps the NAND gate NA1 open.
change of the non-delayed input signal from "H" to "L" The NAND gate NA1
executes the NAND operation   40  and which is ended synchronously with the
change of between the non-delayed input signal and the de-  the
greatly-delayed input signal from "L" to "H". The layed Input signal (the
output signal from the NOT  output signal from the NAND gate NA1 Is
inverted and gate N30), outputting a signal having a pulse which is
delayed by the NOT gate N4, being converted into the started
synchronouslywith the change of the non-de-  output signal J. As shown in
Fig. 26, the output signal layed input signal from "H" to "L" and which is
ended  45  J has a negative pulse which is started substantially
synchronously with the change of the delayed input  synchronously with the
change of the non-delayed in- signal from  "L" to "H". The output signal
from the  put signal from "H" to "L" and which Is ended substan- NAND gate
NA1 is inverted and delayed by the NOT  tially synchronously with the
change of the greatly- gate N4, being converted Into the output signal J.
As  delayed input signal (the output signal from the NOT shown in Fig. 26,
the output signal J has a negative  50  gate N31) from "L" to "H". Thus,
the width of the neg- pulse which is started substantially synchronously
ative pulse of the output signal J is greater than the 



with the change of the non-delayed input signal from  width of the negative
pulse of the input signal A. "H" to "L" and which is ended substantially
synchro-  As shown in Fig. 27, the width of a pulse in the nously with the
change of the delayed input signal  output signal J decreases as the power
supply vol- (the output signal from the NOT gate N30) from "L" to  55  tage
increases toward 3.5 volts. When the power sup- "H". Thus, the width of the
negative pulse of the output  ply voltage reaches 3 volts, the width of a
pulse In the signal J isgreaterthan the width of the negative pulse  output
signal J is increased bythe operation of the de- of the input signal A.
lay circuit DS1 except the combination of the NOR 12    23
EP0449264B1                     24 gate N03 and the NOTgate N31. Thewidth
of a pulse  connected in common tothe inputterminal of the NOT In the
output signal J again decreases as the power  gate N42 which leads from the
NOT gate N41 and the supply voltage increases from 3.5 volts toward 5.5
transistor NQ3. The source of the transistor PQ2 Is volts. When the power
supply voltage reaches 5.5  subjected to the power supply voltage VCC. The
volts, the width of a pulse in the output signal J is in-   5   source of
the transistor NQ2 is grounded, being sub- creased by the operation of the
whole of the delay cir-  jected to the ground voltage VSS. The drains of
the cuit DS1. The width of a pulse in the output signal J  transistors PQ2
and NQ2 are connected in common again decreases as the power supply voltage
increas-  to the output terminal of the NOT gate N41. es above 5.5 volts.
As understood from Fig. 27, the  The gates NOT gates N41-N43 are powered by
pulse signal adjuster PR4 prevents the pulse width of  10  a common power
supply voltage which is detected by the output signal Jfrom excessively
decreasing at the  the power supply voltage detector DT3. The power power
supply voltage in a higher range.           supply voltage detector DT3
outputs a voltage signal which varies as a predetermined function of the
pow- DESCRIPTION OF THE SIXTH PREFERRED                er supply voltage.
Specifically, in the case where the EMBODIMENT
15  power supply voltage is equal to or lower than 5.5 volts, the output
voltage from the power supply vol- With reference to Fig. 28, a pulse
signal generator  tage detector DT3 is equal to the power supply vol-
includes NOT gates N41, N42, and N43, an N-chan-  tage. In this case, the
output signal from the power nel MOS transistor NQ3, a capacitor C1, and a
power  supply voltage detector DT3 is substantially "H. At supply voltage
detector DT3. The input terminal of the   20  the power supply voltage
higher than 5.5 volts, the NOT gate N41 is subjected to an input signal A.
The  output voltage from the powersupplyvoltage detector NOT gate N41
inverts the input signal A while delay-  DT3 is equal to 0 volt. In this
case, the output signal Ing the input signal A by a given time. The output
ter-  from the power supply voltage detector DT3 is L". minal of the NOT
gate N41 is connected to the input  The pulse signal generator of Fig. 28
operates as terminal of the NOT gate N42 and the drain of the   25
follows. In the case where the power supply voltage transistor NQ3. The
output signal from the NOT gate  is equal to or lower than 5.5 volts, the
output voltage N42 is used as an output signal K from the pulse sig-  from
the power supply voltage detector DT3 is "H" so nal generator. The NOT gate
N43 receives the output  that the NOT gate N43 outputs an "L" signal to the
signal from the power supply voltage detector DT3.  gate of the transistor
NQ3 as shown In Fig. 29. The The NOT gate N43 inverts the output signal
from the   30  transistor NQ3 is made non-conductive by the "L" sig- power
supply voltage detector DT3. The output signal  nal outputted from the NOT
gate N43, and the capac- from the NOT gate N43 is applied to the gate of
the  itor C1 is disconnected from the junction between the transistor NQ3.
The source of the transistor NQ3 is  NOT gates N41 and N42. In this case,
the input signal grounded via the capacitor C1.                    A is
successively inverted and delayed by the NOT The NOT gate N41 includes a
P-channel MOS   35  gates N41 and N42, being converted into the output
transistor PQ1 and an N-channel MOS transistor    signal K. As shown in
Fig. 29, the output signal K is NQ1. The gates of the transistors PQ1 and
NQ1 are  similarinwaveform to theinputsignalAbutis delayed connected in
common to the input terminal of the NOT  from the input signal A by a given
time equal to the gate N41, receiving the input signal A. The source of
sum of signal delay times of the NOT gates N41 and the transistor PQ1 is
subjected to the power supply  40   N42. voltage VCC. The source of the
transistor NQ1 is     In the case where the power supply voltage is
grounded, being subjected to the ground voltage   higherthan 5.5 volts, the
outputvoltage from the pow- VSS. The drains of the transistors PQ1 and NQ1
are  er supply voltage detector DT3 is "L" so that the NOT connected in
common to the output terminal of the  gate N43 outputs an "H" signal to the
gate of the tran- NOT gate N41 which leads to the transistor NQ3 and   45
sistor NQ3 as shown in Fig. 29. The transistor NQ3 is the NOT gate N42. The
transistors PQ1 and NQ1 are  made conductive by the "H" signal outputted
from the designed so that the drive ability of the transistor PQ1  NOT gate
N43, and the capacitor C1 is connected to will be greater than the drive
ability of the transistor  the junction between the NOT gates N41 and N42.
In NQ1. In other words, the source-drain resistance (the  this case, when
the input signal A changes from "H" resistance between the source and the
drain) of the   50  to "L", the transistors PQ1 and NQ1 of the NOT gate 



transistor PQ1 is smaller than the source-drain resis-  N41 become
conductive and non-conductive respec- tance of the transistor NQ1. As will
be made clear lat-  tively so that the capacitor C1 is charged by a current
er, this design difference between the transistors  flowing through the
source-drain path of the transis- PQ1 and NQ1 increases a pulse width in
cooperation  tor PQ1. Since the source-drain resistance of the with the
capacitor C1.                       55  transistor PQ1 is small as
described previously, the The NOT gate N42 includes a P-channel MOS
charging current is large and thus the capacitor C1 is transistor PQ2 and
an N-channel MOS transistor    quickly charged. As a result, the voltage at
the input NQ2. The gates of the transistors PQ2 and NQ2 are  terminal of
the NOT gate N42 quickly rises above the 13    25                 EP
0449264 B1                   26 threshold level of the NOT gate N42 and
thus         A pair of a P-channel MOS transistor and an N- changes from
"L" to "H", and the outputsignal Kquick-  channel MOS transistor in the NOT
gate N42 is de- ly changes from "H" to "L". In this way, as shown in
signed so that the "H"-to-"L" change of the output sig- Fig. 29, the change
of the output signal K from "H" to  nal from the NOT gate N42 will respond
to the "L"-to- "L" responds to the change of the input signal A from    5
"H" change of the input signal to the NOT gate N42 "H" to "L" with a small
delay time. On the other hand,  with a small delay time and the "L"-to-"H"
change of when the input signal A changes from "L" to "H", the  the output
signal will respond to the "H"-to-"L" change transistors PQ1 and NQ1 of the
NOT gate N41 be-   of the inputsignal with a greatdelaytimewhen the ca-
come non-conductive and conductive respectively so  pacitor C2 is connected
to the NOT gate N42. that the capacitor C1 is discharged via the source-
io  The pulse signal generator of Fig. 30 operates as drain path of the
transistor NQ1. Since the source-  follows. In the case where the power
supply voltage drain resistance of the transistor PQ is large as de-  is
equal to or lower than 3.5 volts, the power supply scribed previously, the
discharging current is small  voltage detectors DT3 and DT4 output "H"
signals to and thus the capacitor C1 is slowly discharged. As a  the NOT
gates N43 and N44 so that the NOT gates result, the voltage at the input
terminal of the NOT   15  N43 and N44 output "L" signals to the transistors
NQ3 gate N42 slowly drops below the threshold level of the  and NQ4. The
"L" signals outputted from the NOT NOT gate N42 and thus changes from "H"
to "L", and  gates N43 and N44 make the transistors NQ3 and the output
signal K slowly changes from "L" to "H". In  NQ4 non-conductive,
disconnecting the capacitors this way, as shown in Fig. 29, the change of
the output  C1 and C2 from the NOT gates N41 and N42. In this signal Kfrom
"L" to "H" responds to the change of the   20  case, the input signal A is
successively inverted and input signal A from "L" to "H" with a great delay
time.  delayed by the NOT gates N41 and N42, being trans- Thus, a negative
pulse in the output signal K has a  mitted through the buffer B45 and being
converted greaterwidth than a negative pulse in the input signal  intothe
outputsignal Y.Asshown in Fig. 31,the output A.
signal Y is similar in waveform to the input signal Abut 25  is delayed
from the input signal A by a given time DESCRIPTION OF THE SEVENTH
PREFERRED              equal to the sum of signal delay times of the NOT
EMBODIMENT                                        gates N41 and N42 and the
buffer B45. In the case where the power supply voltage lies Fig. 30 shows a
pulse signal generator according  in the range of 3.5 volts to 5.5 volts,
the power supply to a seventh embodiment of this invention which is  30
voltage detectors DT3 and DT4 output an "L" signal similar to the
embodiment of Figs. 28 and 29 except  and an "H" signal to the NOT gates
N43 and N44 re- for an additional design indicated hereinafter. In the
spectively so that the NOT gates N43 and N44  output embodiment of Fig. 30,
a powersupply voltage detec-  an "H" signal and an "L" signal to the
transistors NQ3 tor DT3 outputs an "H" signal when a power supply  and NQ4
respectively as shown in Fig. 31. The "H" voltage is equal to or lower than
3.5 volts, and the   35  signal outputted from the NOT gate N43 makes the
powersupplyvoltage detector DT3 outputs an "L" sig-  transistor NQ3
conductive, connecting the capacitor nal when the power supply voltage
exceeds 3.5 volts.  C1 to the NOT gate N41. The "L" signal outputted
Theembodimentof Fig. 30 includes a powersup-   from the NOT gate N44 makes
the transistor NQ4 plyvoltage detector DT4, a NOTgate N44, an N-chan-
non-conductive, disconnecting the capacitor C2 from nel MOS transistor NQ4,
a capacitor C2, and a buffer  40  the NOT gate N42. In this case, as shown
in Fig. 31, B45. The power supply voltage detector DT4 outputs  the width
of a negative pulse in the output signal Y is an "H" signal when the power
supply voltage is equal  greater than the width of a negative pulse in the
input to or lower than 5.5 volts. The power supply voltage  signal A by an
intermediate value. detector DT4 outputs an "L" signal when the power
In the case where the power supply voltage is supply voltage exceeds 5.5
volts. The output signal  45  higher than 5.5 volts, the powersupplyvoltage
detec- from the power supply voltage detector DT4 is invert-  tors DT3 and
DT4 output "L" signals to the NOT gates ed by the NOT gate N44. The output
signal from the  N43 and N44 so that the NOT gates N43 and N44 out- NOT
gate N44 is fed to the gate of the transistor NQ4.  put "H" signals to the
transistors NQ3 and NQ4. The The source of the transistor NQ4 is grounded
via the  "H" signals outputted from the NOT gates N43 and 



capacitor C2. The drain of the transistor NQ4 is con-  50   N44 make the
transistors NQ3 and NQ4 conductive, nected to the output terminal of a NOT
gate N42. The  connecting the capacitors C1 and C2 to the NOT transistor
NQ4 serves as a switch for selectively con-  gates N41 and N42. In this
case, as shown in Fig. 31, necting and disconnecting the capacitor C2 to
and  the width of a negative pulse in the output signal Y is from the NOT
gate N42. The input terminal of the buf-  greater than the width of a
negative pulse in the input fer B45 is connected to the output terminal of
the NOT   55  signal A by a large value. gate N42. The output signal from
the buffer B45 is used as an output signal Yfrom the pulse signal gen-
erator. 14    27                 EP 0 449 264 B1                 28
DESCRIPTION OF THE EIGHTH PREFERRED               es represented by the
address signals A1, A1, A2, EMBODIMENT
A3, and A3. It is now assumed that a defective ordinary mem- With reference
to Fig. 32, a redundancy selection  ory cell is detected during the check
of the semicon- signal generator includes a pulse signal generator 10   5
ductor memory which is performed after the fabrica- receiving an input
signal C. The pulse signal genera-  tion of the semiconductor memory. Three
of the fuses tor 10 is composed of one of the pulse signal gener-  F1-F6
which correspond to the address of the defec- ators of Figs. 20,24,28, and
30. The pulse signal gen-  tive memory cell are physically blown before the
ship- erator 10 may be composed of a NOT gate, and one  ment of the
semiconductor memory. As will be ex- of the pulse signal generators of
Figs. 7, 13, and 16  10  plained later, during the operation of the
semiconduc- which Is followed by the NOT gate. In the latter case,  tor
memory, when the address signals A1, A1, A2, A2, the output signal from the
NOT gate is used as an out-  A3, and A3 assume states corresponding to the
de- put signal from the pulse signal generator 10.    fective memory cell,
the blown fuses enables the re- As shown In Fig. 32, the redundancy
selection  dundancy selection signal generator to output an H- signal
generator also includes P-channel MOS tran-  15  level signal R which
allows the selection of a redun- sistors Qp1 and Qp2, N-channel MOS
transistors    dant memory cell in place of the defective memory Qn1-Qn6,
fuses F1-F6, and a NOT gate N13. The re-  cell. dundancy selection signal
generator is associated     It is now assumed that the fuses F2, F3, and F5
with a semiconductor memory (not shown) including  are previously blown in
correspondence with the ad- redundant memory cells in addition to ordinary
mem-  20  dress of a defective ordinary memory cell. The redun- ory cells.
The redundancy selection signal generator  dancy selection signal generator
of Fig. 32 operates receives an input signal C, and outputs a selection  as
follows. The input signal C is normally "H". Only signal R. The selection
signal R being "H" represents  when the address signals are in transition,
the input that a redundant memory cell should be selected in  signal C
assumes "L". The input signal C passes placeof an ordinary memory cell. The
selection signal  25  through the pulse signal generator 10, reaching the R
being "L" represents that an ordinary memory cell  gate of the transistor
Qp1. When the address signals should be selected. The redundancy selection
signal  are in transition, the input signal C assumes "L" and generator
also receives address signals A1-A3 and  then the signal fed to the
transistor Qp1 from the A1-A3, a power supply voltage VCC, and a ground
pulse signal generator 10 assumes "L". As a result, voltageVSS.
TheaddresssignalsA1-A3are NOTsig-  30  the transistor Qp1 becomes
conductive, and the se- nals with respect to the address signals A1-A3 re-
lection signal R assumes a level corresponding to the spectively. During
the operation of the semiconductor  power supply voltage VCC. memory, the
address signals are simultaneously fed   When the address signalsA1,A2, and
A3 assume to both the redundancy selection signal generatorand  the states
corresponding to the address of the defec- the semiconductor memory.
35  tive ordinary memory cell, that is, the address signals The sources of
the transistors Qp1 and Qp2 are  A1, A2, and A3 assume "L", "H", and "H"
respectively, subjected in common to the power supply voltage   the
transistors Qn2, Qn3, and Qn5 become conduc- VCC. The gate of the
transistor Qp1 receives the out-  tive. Since the fuses F2, F3, and F5
connected to the put signal from the pulse signal generator 10. The
transistors Qn2, Qn3, and Qn5 are already blown as drains of the
transistors Qp1 and Qp2 are connected   40  described previously, the level
of the selection signal in common to an output line 12. The input terminal
of  R does not drop to the ground voltage VSS and thus the NOT gate N13 is
connected to the output line 12.  the selection signal R remains "H". The
inversion of The output terminal of the NOT gate N13 is connected  the
selection signal R, that is, the "L" signal, is fed to to the gate of the
transistor Qp2. First ends of the fu-  the gate of the transistor Qp2 by
the NOT gate N13, ses F1-F6 are connected in common to the output line  45
so that the transistor Qp2 becomes conductive and 12. Second ends of the
fuses F1-F6 are connected to  the selection signal R remains at the level
corre- the drains of the transistors Qn1-Qn6 respectively.  sponding to the
power supply voltage VCC. In this The sources of the transistors Qn1-Qn6
are ground-  way, the selection signal R remains "H". In the semi- 



ed, being subjected to the ground voltage VSS. The  conductor memory, the
selection signal R being "H" gates of the transistors Qn1, Qn2, Qn3, Qn4,
Qn5,  50  enables the selection of a redundant memory cell in and Qn6
receive the address signals A1, A1, A2, A2,  place of the defective
ordinary memory cell. A3, and A3 respectively. The selection signal R is
in-  When the addresssignalsA1,A2, andA3assume duced at the output line 12.
states corresponding to the addresses of normal or- The fuses F1, F2, F3,
F4, F5, and F6 are connect-  dinary memory cells, at least one of the
transistors ed to the transistors Qnl, Qn2, Qn3, Qn4, Qn5, and  55   Qn1,
Qn4, and Qn6 becomes conductive. Since the Qn6 which operate in response to
the address signals  fuses F1, F4, and F6 connected to the transistors Al,
A1, A2, A2, A3, and A3 respectively. Thus, the fu-  Qn1, Qn4, and Qn6 are
unblown, the level of the se- ses Fl, F2, F3, F4, F5, and F6 correspond to
address-  lection signal R drops to a level corresponding to the 15    29
EP 0 449 264 B1                30 ground voltage VSS and thus the selection
signal R  the gate of the transistor Qn9 is connected to the out- goes "L".
The inversion of the selection signal R, that  put terminal of a NAND gate
NA1. is, the "H" signal, is fed to the gate of the transistor  When the
signal fed to the transistor Qp3 from Qp2 by the NOT gate N13, so that the
transistor Qp2  the pulse signal generator 10 assumes "L" and thus is
non-conductive and the selection signal R reliably   5   the signal fed to
the transistorQn9fromthe pulsesig- falls into and remains atthe level
corresponding tothe  nal generator 10 assumes "H", the transistors Qp3
ground voltage VSS. In this way, the selection signal  and Qn9 are made
conductive so that the resistance R remains "L". In the semiconductor
memory, the se-  of the connection of the main part of the redundancy
lection signal R being "L" enables the selection of an  selection signal
generator to the powersource (which ordinary memory cell.
10  gives the power supply voltage VCC and the ground At normal
powersupplyvoltages, the pulse signal  voltage VSS) is reduced. Otherwise,
the transistors generator 10 transmits the input signal C to the tran-  Qp3
and Qn9 are non-conductive so that the resis- sistor Qp1 without
substantively modifying the input  tance of the connection of the main part
of the redun- signal C. At high power supplyvoltages, the pulse sig-  dancy
selection signal generator to the power source nal generator 10 transmits
the input signal C to the   15  (which gives the power supply voltage VCC
and the transistor Qp1 while modifying the input signal C.  ground voltage
VSS) is relatively high. As understood Specifically, the pulse signal
generator 10 widens a  from the previous description, the main part of the
re- pulse in the input signal C by substantially undelaying  dundancy
selection signal generator is activated and the leading edge of the pulse
but effectively delaying  deactivated when the output signal from the pulse
the trailing edge of the pulse. Thus, at high power  20  signal generator
10 is "L" and "H" respectively. Thus, supply voltages, the width of a pulse
applied to the  while the main partof the redundancyselection signal
transistor Qp1 is prevented from excessively de-   generator remains
deactivated, the resistance of the creasing, and the timing of the pulse
applied to the  connection of the main part of the redundancy selec-
transistor Qp1 is kept in a good relation with the tim-  tion signal
generator to the power source is relatively ing of the address signals
applied to the transistors  25  high so thatthe electric powerconsumed
bythe main Qn1-Qn6. Accordingly, even at high powersupply vol-  part of the
redundancy selection signal generator is tages, the selection signal R
remains accurate.    reduced. DESCRIPTION OF THE NINTH PREFERRED EMBODIMENT
30   Claims Fig. 33 shows a redundancy selection signal gen-  1. A pulse
signal generator comprising: erator according to a ninth embodiment of this
inven-       firstdelay means (N1, N2, N3)fordelaying tion which is similar
to the embodiment of Fig. 32 ex-  an input signal (A) and converting the
input signal cept for an additional design indicated hereinafter.    35
into a first intermediate pulse signal (M12); The embodiment of Fig. 33
additionally includes         means (DTI) for detecting a power supply
P-channel MOS transistors Qp3 and Qp4, and N-         voltage and
outputting a signal (M11) representa- channel MOS transistors Qn9 and Qn10.
The sources     tive thereof; of transistors Qp1 and Qp2 are connected in
common         second delay means (N5, N6, N7) for de- to the drains of the
transistors Qp3 and Qp4. The   40  laying the first intermediate pulse
signal (M12) sources of the transistors Qp3 and Qp4 are subjected  and
converting the first intermediate pulse signal in common to a power supply
voltage VCC. The gate     into a second intermediate pulse signal in re- of
the transistor Qp3 receives the output signal from  sponse to the
outputsignal (M11)from the detect- a pulse signal generator 10. The gate of
the transistor  ing means; and Qp4 is grounded, being subjected to a ground
voltage   45   means (NO1) for executing a logic OR op- VSS. The transistor
Qp4 is continuously conductive.   eration between the first and second
intermedi- The sources of transistors Qn1-Qn6 are connected in   ate pulse
signals, and generating an output signal common to the drains of the
transistors Qn9 and       in response to the first and second intermediate
Qn10. The sources of the transistors Qn9 and Qn10     pulse signals, the
output signal having a pulse 



are grounded, being subjected in common to the   50   width which is
greater than a pulse width of the ground voltage VSS. The gate of the
transistor Qn10  fist intermediate pulse signal (M12) when the is subjected
to the power supply voltage VCC. The     power supply voltage lies in a
predetermined transistor Qn10 is continuously conductive. The gate  range
(Fig. 7). of the transistor Qn9 is connected to a circuit point within the
pulse signal generator 10 at which an in-  55  2. The pulse signal
generatorof claim 1 wherein the verse of the output signal from the pulse
signal gen-  pulse width of the output signal depends on a sig- erator 10
is induced. For example, in the case of the  nal delay time of the second
delay means. pulse signal generator 10 having a design of Fig. 20, 16    29
EP 0 449 264 B1                 30 ground voltage VSS and thus the
selection signal R  the gate of the transistor Qn9 is connected to the out-
goes "L". The inversion of the selection signal R, that  put terminal of a
NAND gate NA1. is, the "H" signal, is fed to the gate of the transistor
When the signal fed to the transistor Qp3 from Qp2 by the NOT gate N13, so
that the transistor Qp2  the pulse signal generator 10 assumes "L" and thus
is non-conductive and the selection signal R reliably   5   the signal fed
to the transistorQn9 from the pulse sig- falls into and remains at the
level corresponding to the  nal generator 10 assumes "H", the transistors
Qp3 ground voltage VSS. In this way, the selection signal  and Qn9 are made
conductive so that the resistance R remains "L". In the semiconductor
memory, the se-  of the connection of the main part of the redundancy
lection signal R being "L" enables the selection of an  selection signal
generatorto the powersource (which ordinary memory cell.
io  gives the power supply voltage VCC and the ground At normal power
supply voltages, the pulse signal  voltage VSS) is reduced. Otherwise, the
transistors generator 10 transmits the input signal C to the tran-  Qp3 and
Qn9 are non-conductive so that the resis- sistor Qp1 without substantively
modifying the input  tance of the connection of the main partof the redun-
signal C. At high powersupply voltages, the pulse sig-  dancy selection
signal generator to the power source nal generator 10 transmits the input
signal C to the   15  (which gives the power supply voltage VCC and the
transistor Qp1 while modifying the input signal C.  ground voltage VSS) is
relatively high. As understood Specifically, the pulse signal generator 10
widens a  from the previous description, the main part of the re- pulse in
the input signal C by substantially undelaying  dundancy selection signal
generator is activated and the leading edge of the pulse but effectively
delaying  deactivated when the output signal from the pulse the trailing
edge of the pulse. Thus, at high power  20  signal generator 10 is "L" and
"H" respectively. Thus, supply voltages, the width of a pulse applied to
the  while the main part of the redundancyselection signal transistor Qp1
is prevented from excessively de-    generator remains deactivated, the
resistance of the creasing, and the timing of the pulse applied to the
connection of the main part of the redundancy selec- transistor Qp1 is kept
in a good relation with the tim-  tion signal generator to the power source
is relatively ing of the address signals applied to the transistors  25
high so that the electric power consumed bythe main Qn1-Qn6. Accordingly,
even athigh powersupplyvol-   part of the redundancy selection signal
generator is tages, the selection signal R remains accurate.     reduced.
DESCRIPTION OF THE NINTH PREFERRED EMBODIMENT
30   Claims Fig. 33 shows a redundancy selection signal gen-  1. A pulse
signal generator comprising: erator according to a ninth embodiment of this
inven-        first delay means (N1, N2, N3) for delaying tion which is
similar to the embodiment of Fig. 32 ex-  an input signal (A) and
converting the inputsignal cept for an additional design indicated
hereinafter.    35  into a first intermediate pulse signal (M12); The
embodiment of Fig. 33 additionally includes          means (DT1) for
detecting a power supply P-channel MOS transistors Qp3 and Qp4, and N-
voltage and outputting a signal (M11) representa- channel MOS transistors
Qn9 and Qn10. The sources     tive thereof; of transistors Qp1 and Qp2 are
connected in common           second delay means (N5, N6, N7) for de- to
the drains of the transistors Qp3 and Qp4. The   40  laying the first
intermediate pulse signal (M12) sources of the transistors Qp3 and Qp4 are
subjected   and converting the first intermediate pulse signal in common to
a power supply voltage VCC. The gate      into a second intermediate pulse
signal in re- of the transistor Qp3 receives the output signal from  sponse
to the outputsignal (M11) from the detect- a pulse signal generator 10. The
gate of the transistor  ing means; and Qp4 is grounded, being subjected to
a ground voltage   45    means (NO1) for executing a logic OR op- VSS. The
transistor Qp4 is continuously conductive.    eration between the first and
second intermedi- The sources of transistors Qn1-Qn6 are connected in
ate pulse signals, and generating an outputsignal common to the drains of
the transistors Qn9 and        in response to the first and second
intermediate Qn10. The sources of the transistors Qn9 and Qn10      pulse
signals, the output signal having a pulse are grounded, being subjected in
common to the   50    width which is greater than a pulse width of the 



ground voltage VSS. The gate of the transistor Qn10    fist intermediate
pulse signal (M12) when the is subjected to the power supply voltage VCC.
The      power supply voltage lies in a predetermined transistor Qn10 is
continuously conductive. The gate   range (Fig. 7). of the transistor Qn9
is connected to a circuit point within the pulse signal generator 10 at
which an in-  55   2. The pulse signal generator of claim 1 wherein the
verse of the output signal from the pulse signal gen-  pulse width of the
output signal depends on a sig- erator 10 is induced. For example, in the
case of the  nal delay time of the second delay means. pulse signal
generator 10 having a design of Fig. 20, 16    31                  EP 0 449
264 B1                 32 3. The pulse signal generator of claim 1 wherein
the   junction between the capacitor and the drains of detecting means
comprises a plurality of power     the first and second transistors (Fig.
28). supply voltage detectors. 8. The pulse signal generatorof claim 7
wherein the 4. A pulse signal generator comprising:        5       first
and second transistors compose a NOT means for delaying an input pulse
signal      gate. and converting the input pulse signal into an in-
termediate pulse signal and                     9. The pulse signal
generator of claim 7 wherein the means for executing a logicAND operation
output signal has a pulse width which is greater between the input pulse
signal and the intermedi-  10  than a pulse width of the input signal when
the ate pulse signal, and generating an output signal  power supply voltage
lies in a predetermined in response to the input pulse signal and the in-
range. termediate pulse signal, characterized by means for detecting a
power supply vol-   10. A redundancy selection signal generator com- tage
and applying a signal representative thereof  15  prising a pulse signal
generator (10) including: to said delaying means, the output signal having
means for detecting a power supply vol- in response to the signal from the
detecting       tage and outputting a signal representative there- means, a
pulse width which is greater than a       of; pulse width of the input
pulse signal when the           means for adjusting a pulse width of an in-
power supply voltage lies in a predetermined   20  put pulse signal (C) and
converting the input range.
pulse signal into a control pulse signal in re- sponse to the output signal
from the detecting 5. The pulse signal generator of claim 4 wherein the
means; delaying means comprises a gate or another odd           said
redundancy selection signal genera- number of gates.
25      tor further comprising: means for generating a redundancy selec- 6.
The pulse signal generator of claim 4 wherein the   tion signal (R) in
response to an address signal detecting means comprises a plurality of
power     (A1,...); and supply voltage detectors.
means (Qp1) for selectively activating and 30      deactivating the
generating means in response to 7. A pulse signal generator comprising:
said control pulse signal (Fig. 32). a first transistor (PQ1) having a gate
sub- jected to an input pulse signal, a source subjected  11. The
redundancy selection signal generator of to a power supply voltage, and a
drain, the first  claim 10 further comprising means (Qp3, Qn9) transistor
being of a first channel-conduction   35  for reducing an electric power
consumed by the type and having a predetermined source-drain
generating means when the generating means is path resistance;
deactivated. a second transistor (NQ1) having a gate subjected to the input
pulse signal, a source sub- jected to a ground potential, and a drain, the
sec-  40   Patentansprdche ond transistor being of a second channel-conduc-
tion type which is opposite to the first channel-  1. Ein
Puissignalgeneratormit: conduction type, the second transistor having a
ersten Verz6gerungsmitteln (N1, N2, N3) predetermined source-drain path
resistance         zum Verz6gern aines Eingangssignals (A) und which
differs from the source-drain path resis-  45  zum Konvertieren des
Eingangssignals in ein er- tance of the first transistor;
stes Zwischenpulssignal (M12), a capacitor (C1) having a f irst end
subject-      Mitteln (DTI) zum Nachweisen einer Le&- ed to the ground
potential, and a second end;      stungsversorgungsspannung und zum Ausge-
means (DT3) for detecting a power supply      ben elnes diese
reprAsentierenden Signals 



voltage and outputting a signal representative   5o  (M11), thereof;
zweiten Verzogerungsmitteln (N5, N8, means (NQ3) for selectively connecting
N7) zum Verzogern des ersten Zwischenpulssi- and disconnecting the second
end of the capac-     gnals (M12) und zum Konvertieren des ersten itor to
and from the drains of the first and second  Zwischenpulssignals in ein
zweites Zwischen- transistors (PQ1, NQ1) in response to the output  55
pulssignal in Abhingigkeit vom Ausgangsaignal signal from the detecting
means; and               (MI1) von den Nachweismitteln, und means (N42) for
generating an output sig-          Mitteln (N01) zum Ausfahren einer logi-
nal in response to a signal which is induced at a  schen ODER-Operation
zwlschen den ersten 17    33                  EP 0 449 264 B1
34            1   11111 1111 II Il * C   L   M   S* und zweiten
Zwischenpulssignalen und zum Er-       Gate, das dem Eingangspulssignal
ausgesetzt zeugen eines Ausgangssignafs in Abhgngigkeit      ist, einer
Quelle, die elnem Erdpotential ausge- von den ersten und zweiten
Zwischenpulssigna-      setzt ist, und einer Senke, len, wobel das
Ausgangssignal eine Pulsbreite      wobei der zweite Transistor einen
zwelten aufweist, die gr613er ist als sine Pulsbreite des er-   5
Kanalleitungs-Typ entgegengesetzt zum ersten sten Zwischenpulssignals
(M12), wenn die Lei-      Kanalleitungs-Typ darstellt und der zweite Tran-
stungsversorgungsapannung In einem vorbe-         sistor einen
vorbestimmten Quelle-Senke-Weg- stimmtbn Bereich liegt (Fig. 7).
widerstand aufweist, der sich vom Quelle-Senke- Wegwiderstand des ersten
Transistors untbr- 2. Der Pulssignalgenerator von Anspruch 1,    10
scheidet, bei dem die Pulsbreite des Ausgangssignals von          einrem
Kondensator (Cl) mit einem ersten einerSlgnalverz5gerungszeit derzweiten
Verzo-      Ends, das dem Erdpotential ausgesetzt ist, und gerungamittel
abhangt.                             einem zweiten Ends, Mittein (DT3) zum
Nachweisen einer Lei- 3. Der Pulssignalgenerator von Anspruch 1,    1S
stungsversorgungsspannung und zum Ausge- bei dem das Nachweismittel sine
Vieizahl von       ben eines diese reprasentierenden Signals,
Leistungsversorgungsspannungs-Detektoren                Mitteln (NQ3), urn
in Abhangigkeit vom umfast.
Ausgangssignal von den Nachwelsmitteln selek- tiv das zweite Ends des
Kondensators mit den 4. Eln Pulssignalgenerator mit:               20
Senken der ersten und zweiten Transistoren Mitteln zum Verz6gern eines
Eingangs-        (PQ1, NQ1) zu verbinden und von diesen zu tren-
pulssignals und zum Konvertieren des Eingangs-     nen, und pulssignals in
ein Zwischenpulssignal, und              Mittein (N42) zum Erzeugen eines
Aus- Mitteln zum AusfOhren einer logischen        gangssignals in
Abhanglgkeit von elnern Signal, UND-Operation zwischen dem Eingangspulssi-
25     das an sinerVerbindung zwischen dem Konden- gnal und dem
Zwischenpulssignal und zum Er-        sator und den Senken der ersten und
zweiten zeugen sines Ausgangasignals in Abhangigkeit       Transistoren
induziert wird (Fig. 28). von dem Eingangspulssignal und dem Zwischen-
pulssignal,                                    8. Der Pulssignalgenerator
von Anspruch 7, gekennzoichnet durch                 30      bei dem die
ersten und zweiten Transistoren ein Mittel zum Nachweisen einer Leistungs-
NICHT-Gate bilden. versorgungsspannung und zum Anlegen sines dlese
reprasentierenden Signals an die Verzoge-  9. Der Pulssignalgenerator von
Anspruch 7, rungamittel, wobei das Ausgangssignal in Abhan-    bei dem das
Ausgangssignal sine Pulsbrelb auf- gigkeitvom Signal von den
Nachweismitteln sine   35  weist, die gr6Ber ist als sine Pulsbreite des
Eln- Pulsbreite aufweist, die graller ist als sine Puls-  gangssignals,
wenn die Leistungsversorgungs- breite des Eingangspulssignals, wenn die
Lei-     spannung in einem vorbestimmten Bereich liegt.
stungsversorgungsspannung in einem vorbe- stimmten Bereich liegt.
10. Ein Redundanzauswahisignal-Generator mit el- 40      nem
Pulssignalgenerator (10), welcher umtfalt: 5. Der Pulssignalgenerator von
Anspruch 4,                  Mittel zum Nachweisen einer Leistungs- bei dem
das Verz6gerungsmittel ein Gate oder      versorgungsspannung und zum
Ausgeben sines sine andere ungerade Anzahl von Gates umfalit.     diese
reprasentierenden Signals, und Mittel zum Elnstellen einer Pulsbrelte el-
S. Der Pulssignalgenerator von Anspruch 4,    45      nes
Eingangspulssignals (C) und zum Konvertle- bei dem das Nachweismittel sine
Vielzahl von       ren des Eingangspulssignals in sin Steuerpulssl- J>
Leistungsversorgungsspannungs-Detektoren          gnal in Abhangigkeit vom
Ausgangasignal von 



umfaSt.                                            den Nachweismitteln,
wobel der Redundanzauswahlsignal-Generator 7. Ein Pulssignalgenerator mit:
50      weiter umfalt: einem ersten Transistor (PQ1) mit einem
Mittel zum Erzeugen sines Redundanz- Gate, das einem Eingangspulssignal
ausgesetzt      auswahisignals (R) in Abhangigkeit von sinem ist, einer
Quells, die einer Leistungsversorgungs-  Adressensignal (Al, ...), und
spannung ausgesetzt ist, und einer Senke, wobei         Mittel (QP1), um in
Abhingigkeit vom der erste Transistor einen ersten Kanalleitungs-  5s
Steuerpulssignal selektiv die Erzeugungsmittel Typ darstellt und oenen
vorbestimmten Quelle-      zu aktivieren und zu deaktivieren (Fig. 32).
Senke-Wegwiderstand aufweist, einem zweiten Transistor (NQ1) mit einem  11.
Der Redundanzauswahisignal-Generator von 18    35                  EP 0 449
264 Bi                 36    I 1111111 111111 11111 11111 11111 * C   L  M
S  f Anspruch 10, welter mit Mitteln (Qp3, Qn9) zum      sion de source
d'alimentation at appliquer audit Reduzieren der elektrischen Leistung, die
vom      moyen de temporisation un signal representatif Erzeugungsmittel
verbraucht wird, wenn das Er-     de cette derniere, le signal de sortie en
r6ponse zeugungsmittel deaktiviert ist.                    au signal
provenant dudit moyen de d6tection 5      ayant une largeur d'impulsion qui
est plus impor- tante que la largeur d'impulsion du signal impul-
Revendications                                         sionnel d'entr6e
quand la tension de la source d'alimentation se trouve dans une plage
pr6d6- 1. G6nerateur de signal impulsionnel qui comprend:     terminee. -
un premier moyen de temporisation (N1, N2,  10 N3) pour retarder un signal
d'entr6e (A) et  5. Generateur de signal impulsionnel solon la re-
convertirle signal d'entree en un premiersi-   vendication 4, dans loquel
le moyen de temporl- gnal impulsionnel intermediaire (M12),        sation
comprend une porte ou un autre nombre - un moyen (DT,) pour detecter une
tension       impair de portes. de source d'alimentation et 6mettre un Si-
15 gnal (M1l) repr6sentatif de cette derniere,  6. Generateur de signal
impulsionnel solon la re- - un second moyen de temporisation (Ns, No,
vendication 4, dans lequel le moyen de detection N7) pour retarder le
premier signal impul-     comprend une pluralite de d6tecteurs de la ten-
sionnel interm6diaire (M12) et convertir le   sion de source
d'alimentation. premier signal impulsionnel intermediaire  20 en un second
signal impulsionnel interm6-  7. Generateur de signal impulsionnel qui
comprend: diaire en r6ponse au signal de sortie (M1l)      - un premier
transistor (PQ1) comprenant provenant du moyen de d6tection, et
une grille soumise A un signal impulsionnel - un moyen (NO1) pour executer
une op6ra-            d'entree, une source soumise a une tension tion
logique OU entre les premier et second   25   de source d'alimentation et
un drain, le pre- signaux impulsionnels intermediaires et            mier
transistor ayant un premier type de produire un signal de sortie en r6ponse
aux        conduction de canal et ayant une r6sistan- premier et second
signaux impulsionnels            ce predeterminee de trajet source-drain,
interm6diaires, le signal de sortie ayant une    - un second transistor(NQ)
comprenantune largeur d'impulsion qui est plus importante  30    grille
soumise au signal impulslonnel d'en- quo la largeur d'impulsion du premier
signal       tr6e, une source soumise A un potentlel de impulsionnel
intermediaire (M12) quand la          masse et un drain, le second
transistor tension de la source d'alimentation se trou-       ayant un
second type de conduction de ca- ve dans une plage pr6determin6e (Fig. 7).
nal oppos6 au premier type de conduction 35          de canal at le second
transistor ayant une 2. Generateur de signal impulsionnel solon la re-
resistance pr6determin6e de trajet source- vendication 1, dans lequel la
largeur d'impulsion       drain qui est differente de la resistance de du
signal de sortie d6pend du temps de retarde-         trajet source-drain du
premier transistor, ment du signal du second moyen de temporisa-          -
un condensateur (C1) comprenant une pro- tion.
40           miere extremite soumise au potentiel de masse et une seconde
extrdmlt6, 3. Gen6rateur de signal impulsionnel solon la re-         - un
moyen (DT8) pour detector une tension vendication 1, dans loquel le moyen
de detection        de source d'alimentation et 6mettre un si- comprend une
pluralite de detecteurs de la ten-         gnal representatif de cette
derniere, sion de source d'alimentation.             45         - un  moyen
(NQ3) pour selectivement 



connecter et d6connecter la seconde extre- 4. G6n6ratour de signal
impulsionnel qui comprend:         mit6 du condensateur aux drains des pre-
- un moyen pour retarder un signal impul-            mier et second
transistors (PQ0, NQI), en sionnel d'entree et convertir le signal impul-
reponse au signal de sortie provenant du sionnel d'entr6e en un signal
impulsionnel  50     moyen de d6tection, et interm6diaire, et
- un moyen (N42) pour produlre un signal de - un moyen pour executerune
operation logi-          sortie en reponse A un signal qui est induit que
ET entre le signal impulsionnel d'en-          au niveau de la jonction
entre le condensa- tr6e et le signal impulsionnel intermediaire       tour
et les drains des premier et second et pour produire un signal de sortie en
r6-  55    transistors (Fig. 28). ponse au signal impulsionnel d'entr6e et
au signal impulsionnel intermediaire,         8. Generateur de signal
impulsionnel solon la re- caracterise par un moyen pour detecter une ten-
vendication 7, dans lequel les premier et second 19    37
EP 0 449 264 B1                38   |Jjl |||||| ||   | 1IIl Jill ! * c   L
M .S* transistors composent une porte NON. 9. G6n6rateur de signal
impulsionnel selon la re- vendication 7, dans lequel le signal de sortie a
une largeur d'impulsion qui est plus importante   5 quo la largeur
d'impulsion du signal d'entr6e quand la tension de la source d'alimentation
so trouve dans une plage predeterminee. 10. G6nerateurde signal de
s6lection de redondance   10 qui comprend un generateur (10) de signal
impul- slonnel incluant: - un moyen pour detecter une tension de source
d'alimentation et emettre un signal repr6sentatif de cette derniere,
15 - un moyen pour r6glerla largeur d'impulsion d'un signal impulsionnel
d'entree (C) et convertir le signal impulsionnel d'entree en un signal
impulsionnel de commando, en reponse au signal de sortie provenant du   20
moyen de detection, ledit g6nerateur de signal de selection de redon- dance
comprenant en outre: - un moyen pour produire un signal (R) de se- lection
de redondance en reponse A un si-  25 gnal d'adresse (Al, ... ), et - un
moyen (QP1) pour s6lectivement activer J.>         et d6sactiver le moyen
de gen6ration, en re- ponse audit signal impulsionnel de commando (Fig.
32).                   30 11. Gen6rateurde signal de selection de
redondance selon la revendication 10, comprenant en outre des moyens (Qp3,
Qng) pour r6duire la puissance electrique consommee par [s moyen de genera-
35 tion quand le moyen de g6n6ration est d6sactiv6. 40 45 50 55 20    


