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An object of this invention is to provide a semiconductor integrated
circuit which includes a BACKGROUND OF THE INVENTION
decoder circuit having realized a simplified circuit arrangement and a
raised operating speed. This invention relates to a semiconductor in-   5
The aforementioned and other objects and the tegrated circuit, and concerns
a technique which is  features of this invention will become apparent
effective for use in a semiconductor integrated cir-  from the description
of this specification and the cuit comprising a decoder circuit, for
example, a  accompanying drawings. semiconductor memory.
A typical aspect of performance of this inven- In a semiconductor memory
such as RAM    10  tion will be briefly summarized below: (random access
memory) or ROM (read only mem-         Each of a first switch tree portion
and a second ory), an address decoder which forms select sig-   switch tree
portion has a first branch part which is nals for selecting memory cells is
provided. The   constructed of a comparatively small number of address
decoder receives address signals of, e. g.,  first switching elements, and
a second branch part n bits and forms one select signal in accordance   is
which is constructed of a comparatively large num- with 2" combinations of
the address signals. By    ber of second switching elements, and both the
way of example, such an address decoder can be    first and second switch
tree portions are controlled constructed of a plurality of unit decoders
each of  'on' and 'off' by first and second signals. The first which
comprises a NOR gate circuit and a NAND      branch part of the first
switch tree portion and the gate circuit. Here, in a case where such gate
cir-  20  second branch part of the second switch tree por- cuits are
constructed of driving MOSFETs and load  tion are controlled 'on' and 'off'
by the first signal, means or precharging MOSFETs, each gate circuit
while the second branch part of the first switch tree requires (n + 1)
MOSFETs. On the other hand, in    portion and the first branch part of the
second a case where each gate circuit is constructed of a  switch tree
protion are controlled 'on' and 'off' by CMOS circuit composed of P-channel
MOSFETs   25  the second signal. According to this construction, and
N-channel MOSFETs, as many MOSFETs as          the numbers of the switching
elements to be coup- 2n are required per gate circuit. In this manner, in
led to signal lines which are supplied with the the case of employing the
logic gate circuit, the  respective switch control signals are averaged.
large number of elements are needed. This has now become a serious obstacle
to attaining a high-  30  BRIEF DESCRIPTION OF THE DRAWINGS er integration
density and a larger memory capac- ity of the semiconductor memory.
Fig. 1 is a circuit diagram showing an embodi- It is therefore considered
that the number of     ment of an address decoder circuit according to
elements is reduced by utilizing a switch tree de-   this invention; code
construction. In the switch tree decode con-  35  Fig. 2 is a circuit
diagram showing another em- struction, however, the number of MOSFETs in-
bodiment of the address decoder circuit accord- creases double as the
branch of a tree spreads,      ing to this invention; and whereas smaller
numbers of MOSFETs are           Fig. 3 is a circuit diagram showing
another em- arranged near the base point of the tree, the num-   bodiment
of the address decoder circuit accord- [err] of MOSFETs to be disposed on
the distal end   40    ing to this invention; side of the tree is enlarged
in the extreme. Accord-  Fig. 4 is a circuit diagram showing still another
ingly, the gates of the large number of MOSFETs      embodiment of the
address decoder circuit ac- are connected in common to an input signal line
for  cording to this invention; the MOSFETs on the distal end side. As a
result,     Fig. 5 is a circuit diagram of another embodi- input gate
capacitances and parasitic capacitances   45  ment; and of large
capacitance values are coupled to the       Fig. 6 is a circuit diagram of
an address decoder input signal line. Such undesired capacitances re-   n
another embodiment. tard the change of the input signal of the MOSFET on
the distal end side, in other words, they retard  DESCRIPTION OF THE
PREFERRED EMBODI- the switching operation of the MOSFET, so that a   so
MENTS higher speed operation cannot be achieved. Regarding the address
decoder of a dynamic     [Embodiment 1] RAM, refer to, for example, the
official gazette of Japanese Patent Application Laid-open No. 53-
Fig. 1 shows a circuit diagram of an address 41946.
55  decoder in the first embodiment of this invention. Various circuit
elements in the figure are formed on SUMMARY OF THE INVENTION
a single semiconductor substrate such as single- crystal silicon by the
known manufacturing tech- 2    



3                 EP 0 205 936 B1                    4 niques of CMOS
(complementary MOS) integrated      Q19 and Q20, Q21 which constitute
second circuits.                                          branches. The
gates of the two MOSFETs Q18, Though not especially restricted, an
integrated  Q19 or Q20, Q21 are respectively supplied with the circuit is
formed on a semiconductor substrate    inverted address signal a1  and the
non-inverted which is made of single-crystal N-type silicon. A P-   5
address signal al. channel MOSFET is constructed of a P-type source
The drains of the two MOSFETs 018, Q19 and region and a P-type drain region
which are formed  Q20, Q21 are respectively provided with two MOS- in the
surface of such a semiconductor substrate,  FETs 010 and Q11, Q12 and Q13,
Q14 and Q15, and a gate electrode made of, e. g., polycrystalline  and Q16
and Q17 which constitute third branches. silicon which is formed on the
part of the semicon-  10  The gates of these two MOSFETs Q10 and Q11,
ductor substrate surface between such source and   Q12 and Q13, Q14 and
Q15, and Q16 and Q17 are drain regions through a thin gate insulator film.
An  respectively supplied with the inverted address sig- N-channel MOSFET
is formed on a P-type well        nal a0 and the non-inverted address
signal aO. All region which is formed in the semiconductor sub-   of the
above MOSFETs Q10 - Q24 are N-channel strate surface. The respective
MOSFETs are pro-  15   MOSFETs. duced by the so-called self-alignment
technique in    Load means, which is constructed of P-channel which the
gate electrodes made of polycrystalline  MOSFETs Q1 - Q8 though not
especially restrict- silicon as stated above are employed as a kind of  ed,
is disposed between the drains of the MOS- impurity Introducing mask. In
case of this structure,  FETs Q10 - Q17 of the final branches and the the
semiconductor substrate forms the common   20  supply voltage [err]. These
MOSFETs Q1 - Q8 substrate gate of a plurality of P-channel MOSFETs  operate
as resistance elements in such a way that formed thereon. The P-type well
region forms the  their gates are steadily supplied with the ground
substrate gate of the N-channel MOSFET formed      potential of the
circuit. The MOSFETs Q1 - Q24 thereon. The substrate gate of the P-channel
MOS-  mentioned above constitute a first group of MOS- FETs, namely, the
N-type substrate is maintained   25  FETs. Eight of the decoded output
signals, X0 - X7 at the supply voltage level of the circuit, while the  are
delivered from the drains of the MOSFETs Q10 body gate of the N-channel
MOSFET, namely, the     - Q17 of the final branches. Among these decoded
P-type well region is maintained at the ground     output signals X0 - X7,
ones selected according to potential of the circuit.
the combination of the 4-bit address signals are The address decoder in the
figure is formed on   30  made a low level such as the ground potential of
the semiconductor substrate along with an address  the circuit, and
non-selected output signals are buffer, not shown, which produces address
signals  made a high level such as the supply voltage [err]. aO thru a3 of
true level and address signals a0 thru  More specifically, if all the
inverted address signals a3 of false level in response to address signals
A0  a0 - a3 are at the high level, the MOSFETs Q10, thru A3 respectively.
The address signals of the   35  Q18, Q22 and Q24 are responsively brought
into complementary levels such as the address signals  'on' states, and
hence, only the decoded output aO and a0  shall be termed the complementary
signal X0 is made the selection level of the low address signals.
level. The remaining decoded outputs X1 - X7 (and The illustrated address
decoder forms 16 de-   X8 - X15 to be described later) are all made the
coded outputs X0 - X15 on the basis of the com-   40  non-selection level
of the high level [err] because plementary address signals aO, [err]  - a3,
[err]  of 4   any MOSFETs in series therewith are brought into bits. Though
not especially restricted, the com-   'off' states by the low level of the
non-inverted plementary address signals a3 and [err] are regarded  address
signals aO - a3. as the most significant bit-address signals, and      The
decoded output signals X0 - X7 are in- those aO and [err] as the least
significant bit-address  45  verted by driver circuits not shown,
constructed of signals.                                           CMOS
inverter circuits or the like and are then The address signal [err] of the
inverted or false  transmitted to the word lines of a memory array or level
at the most significant bit is supplied to the  the gates of column switch
MOSFETs not shown, gate of a MOSFET Q24 whose source is coupled
arranged on the right of the illustrated decoder. to the ground potential
point of the circuit. With this  so  The remaining decoded output signals
X8 - MOSFET Q24 as a base point, the drain thereof is   X15 are formed by a
second group of MOSFETs provided with two MOSFETs Q22 and Q23 which
which take a switch tree configuration similar to the constitute a first
branch. The gates of these two  above. However, the MOSFET at a base point
is MOSFETs Q22 and Q23 are respectively supplied     supplied with the
non-inverted address signal a3, with the inverted address signal [err] and
the address  55  and the MOSFETs at branch points to be supplied signal a2
of the non-inverted or true level.       with the remaining complementary
address signals The drains of the two MOSFETs Q22 and Q23      aO, [err] -
a2, [err] are different. More specifically, the are respectively provided
with two MOSFETs Q18,    gates of the MOSFETs of the first branch in the 3



5                 EP 0 205 936 B1                    6 switch tree of this
second group are supplied with  which is formed simultaneously with the
drain and the complementary address signals a0, [err]  which    the
sources. In this embodiment, however, such are fed to the MOSFETs at the
final branch points  wiring is constructed of an aluminum layer as a in the
first group. The gates of the MOSFETs of    first layer interconnection
which is formed on the the second branches in the switch tree of the   5
semiconductor substrate through a first interlayer second group are
supplied with the complementary  insulator film. Thus, a capacitance and a
wiring address signals a1, a1 which are fed to the MOS-    resistance in a
wiring part for the mutual coupling FETs at the second branch points in the
first group.  of the MOSFETs are reduced. Output wiring lines Lastly, the
gates of the MOSFETs of the final      X0 thru X15 can be constructed of
the first layers 'third) branches in the switch tree of the second   10  of
aluminum layers. Output wiring lines X8 thru X15 group are supplied with
the complementary ad-        are extended toward the memory array across a
dress signals a2, [err] which are fed to the MOSFETs  MOSFET forming area
for constructing the switch of the first branch points in the first group.
In other  tree. words, at the branches except the base points in      The
address input lines made of the poly- the switch trees of the first and
second groups, the   15  crystalline silicon layers have comparatively high
MOSFETs have the gates supplied with the cor-      resistances. In order to
lower the resistances of the responding complementary address signals sym-
address input lines, a second interlayer Insulator metrically with respect
to the intermediate second  film and second aluminum interconnection layers
branches (the complementary address signals a1,    may be formed. The
second layers of aluminum [err]).
20  interconnection layers are caused to intersect the In the decoder of
the above construction, the     first layers of aluminum  interconnection
layers MOSFETs located near the root of the switch tree  through the second
interlayer insulator film, and are such as the MOSFETs Q24, Q22 and Q23 may
be        held in contact with the polycrystalline silicon lay- arranged
within the pitch of the plurality of MOS-  ers through proper contact
holes. FETs Q10 thru Q17 constituting the final switch   25  In this
embodiment, each of the address sig- branches, and hence, they may be
respectively     nals aO and [err] of the least significant bit is fed to
fabricated with comparatively large sizes. A MOS-  the gates of the five
MOSFETs, each of the ad- FET of large size, however, has a great gate ca-
dress signals a1 and [err] of the second bit is fed to pacitance or input
capacitance. In the presence of  the gates of the four MOSFETs, and each of
the such a great capacitance, the varying rate of an   30  address signals
a2 and [err] of the third bit is fed to address signal applied to an
address input line is  the gates of the five MOSFETs similarly to the
drastically limited, and a transient current for charg-  least significant
bit signals a0 and [err]. Thus, the ing or discharging such a capacitance
is inevitably  numbers of MOSFETs to be coupled to the signal set at a
comparatively high level. The transient   lines which are supplied with the
corresponding current is caused to flow to the power source   35  address
signals are averaged. As a result, the wiring or ground wiring of the
circuit through the  values of the input gate capacitances or parasitic
address buffer not shown. When the transient cur-  capacitances to be
coupled to the respective signal rent is great, comparatively great noise
appears in  lines are averaged, and the maximum capacitance the power
source wiring or the ground wiring.      value to be set can be reduced. By
the way, in a In the address decoder of this embodiment, the   40  case
where the address signals a0 and [err] are fed MOSFETs such as those Q1
thru Q24 constituting    to the MOSFETs of the final branches also in the
the switch trees have sizes equal to one another.  switch tree of the
second group, the number of That is, notwithstanding that the MOSFETs Q18
these MOSFETs becomes as large as eight. The thru 024 can be made larger in
size than those    reduction number of such MOSFETs becomes very Q10 thru
Q17, they are fabricated with compara-  45  large with increase in the
number of stages of the tively small sizes. Accordingly, capacitances to be
switch tree. For example, in case of forming the coupled to the respective
address input lines be-  selection signals of as many select lines as 1024
come small, and the varying rates of the cor-      by the use of address
signals of 10 bits, the responding address signals become high.
maximum number of MOSFETs can be reduced as Though not especially
restricted, the address  50  large as 384 by the application of this
invention. input lines are constructed of polycrystalline silicon layers
which are integral with the gate electrodes of  [Embodiment 2] the MOSFETs
constituting the switch tree. The wiring between the MOSFETs constituting
the           Fig. 2 shows a circuit diagram of an address switch tree, for
example, the wiring between the   55  decoder in the second embodiment of
this inven- drain of the MOSFET Q24 and the sources of the    tion. MOSFETs
Q22 and Q23 may be constructed of the         In the case of the embodiment
of Fig. 1, the so-called  semiconductor interconnection  region   wiring
for the coupling between the MOSFET of the 4    



7                 EP 0 205 936 B1                    8 base point and the
MOSFETs of the first branch        The switch trees have the MOSFETs of the
has a great wiring length because the tree spreads  base points and the
first branches divided by a successively. To the end of, for example, a
higher  construction similar to that of the embodiment in integration
density, the wiring is constructed of an  Fig. 3, and the divided switch
trees of the first and aluminum interconnection or a semiconductor inter-
5   second groups are alternately arranged. Since the connection layer such
as a diffused layer which is  four sorts of pre-decoded signals are
supplied as formed integrally with the source or drain of the  the input
signals as described above, four MOS- MOSFET. The long wiring forms a cause
for ham-     FETs are disposed at the branch point. pering enhancement in
the operating speed of the      Using the pre-decoded  signals as stated
decoder. In this embodiment, therefore, the wiring   10  above, the number
of branch stages can be re- length is shortened in such a way that, for
exam-  duced. Thus, the number of driving MOSFETs to pie, the MOSFET of the
base point in the switch    be connected in series with load MOSFETs can be
tree of the first group is divided in two, MOSFETs  lessened, so that a
raised speed operation can be Q24 and Q24'. This measure applies also to
the    realized. Since the pre-decoder circuit has the switch tree of the
second group. Thus, the wiring   15  small number of input bits, it may
well be con- length on the base point side can be shortened, so  structed
of NOR or NAND gate circuits or the like. that a raised speed of the
operation can be at- tained.
[Embodiment 5] [Embodiment 3]                                20      Fig. 5
is a circuit diagram of a fifth embodi- ment. Fig. 3 shows a circuit
diagram of an address       As shown in the figure, a pre-decoder circuit
decoder in the third embodiment of this invention.  PRDEC is constructed of
NOR circuits G1 thru G4 In this embodiment, note is taken of the facts  and
inverter circuits IV1 thru IV4. that by providing the two MOSFETs at the
base   25    Decoder circuits of the switch tree construction, point as In
the embodiment of Fig. 2, each of the  STD1 thru STD4 are constructed
similarly to the switch trees of the first and second groups can be
decoder circuit in Fig. 1. In the decoder circuit divided in two and that
the whole configuration    STD1, however, a MOSFET corresponding to the
forming the divided switch tree is triangular. The  MOSFET Q24 in Fig. 1 is
not provided. The output half switch tree in the switch tree of the second
30  wiring line A0 of the pre-decoder circuit PRDEC is group is arranged in
adjacency to the half switch  coupled to sources like those of the MOSFETs
Q22 tree in the switch tree of the first group. Owing to  and Q23 in Fig.
1. Therefore, the MOSFET cor- such a construction, the triangles made
smaller by  responding to the MOSFET Q24 may be regarded the division can
be arranged in axial symmetry,    as being replaced with a unit decoder
circuit in the and hence, the MOSFETs constituting the address  35
pre-decoder circuit PRDEC, in other words, the decoder can be laid out at a
higher density.       NOR circuit G1 and the inverter circuit IV1.
Likewise, a MOSFET corresponding to a base [Embodiment 4]
point in each of the decoder circuits STD2 thru STD4 is replaced with the
pre-decoder circuit Fig. 4 shows a circuit diagram of an address  40
PRDEC. decoder in the fourth embodiment of this invention.   The outputs X0
thru X15 of the decoder cir- In this embodiment, the address decoder cir-
cuits STD1 thru STD4 are supplied to a word line cuit is divided in two as
a whole. Input signals to  driving circuit WD which is constructed of
inverter be supplied to the illustrated switch trees consist of  circuits
IV5 thru IV12. The outputs of the word line four sorts of input signals A0
- A3, B0 - B3 and C0   45  driving circuit WD are supplied to the word
lines - C3 formed by a pre-decoder circuit (not shown)   W0 thru W15 of a
memory array MA which is which decodes address signals each being com-
constructed of static memory cells (not shown). posed of 2 bits. Each of
the input signals A0 thru    According to this embodiment, owing to the A3
is formed of address signals of 2 bits. By way  adoption of the pre-decoder
circuit PRDEC, the of example, the input signal A0 is put to a level "1"
50  number of MOSFETs to be connected in series when the 2-bit address
signals are "00", and the   within the decoder circuits STD1 thru STD4 can
be input signal A3 is put to the level "1" when the 2-  lessened. The
ground wiring line to be coupled to bit address signals are "11". The input
signals A1  the source of the MOSFET Q24 in Fig. 1 is re- and A2 are put to
the level "1" when the 2-bit    placed with the output wiring lines A0 thru
A3 of address signals are "01" and "10", respectively.  55  the pre-decoder
PRDEC. It is therefore possible to Likewise, each of the input signals B0
thru B3 and  lessen the number of total wiring lines for the CO thru C3 has
its level determined by the 2-bit   decoder circuit. address signals.    9
EP  0 205 936 B1             10 [Embodiment 6]
that this invention is not restricted to the foregoing 



embodiments but that it can be variously altered Fig. 6 is a circuit
diagram of a decoder circuit  within a scope not departing from the the
subject in a sixth embodiment.                              matter thereof.
For example, the load means of a In this embodiment, in a switch tree
portion    5   switch tree may well be constructed of MOSFETs STD1 which is
constructed of switching elements     of the same conductivity type as that
of MOSFETs Q1 thru Q31, address input lines a0, [err] and a1, [err]
constituting the switch tree or utilize polycrystalline are exchanged as
shown in the figure. Likewise, in  silicon resistors or the like, or they
may well be a switch tree portion STD2 which is constructed of  constructed
of a  dynamic circuit employing switching elements Q40 thru Q70, address
input  10  precharging MOSFETs. In addition, in case of pro- lines a2,
[err] and a3, [err] are exchanged. The switch-   viding a pre-decoder
circuit, pre-decoded outputs ing elements Q1 thru Q31 and Q40 thru Q70 are
may well be supplied to only specified branch made up of MOSFETs as in the
preceding embodi-      points. Besides, a plurality of columns of decoders
ments.                                              may well be driven by
common decoder signals. According to this embodiment, the address in-  is
This invention is extensively applicable, not put lines are exchanged
within each switch tree     only to a semiconductor memory such as a dy-
portion, with the result that the numbers of the     namic RAM, a static
RAM or any of various ROMs, switching elements to be coupled to the
respective   but also to various semiconductor integrated cir- address
input lines can be favorably averaged.       cuits each comprising a
decoder circuit which re- In accordance with this invention, the following
20  ceives digital signals composed of a plurality of (n) [err] can be
achieved:                            bits and forms 1/2[err] decoded
signals. (1) A switch tree decode construction is em- ployed, and the
MOSFETs of branches con-         Claims stituting two switch trees, except
the MOSFETs of base points to be fed with specified com-   25  1. A
semiconductor integrated circuit device com- plementary input signals, are
symmetrically sup-      prising: plied with the remaining complementary
address           a first switching tree portion including a signals, to
average the numbers of the MOS-           first branch part which is
constructed of a FETs which are supplied with the input signals.
comparatively small number of first switching These bring forth the effects
that the number of  30  elements (Q22, Q23) and which is controlled
elements as a whole can be reduced and that a         'on' and 'off' by a
first input signal, and a higher operating speed based on decreases in
second branch part which is constructed of a the values of input gate
capacitances and the         comparatively large number of second switch-
values of parasitic capacitances can be realized.    ing elements. (018 ...
Q21) and which is con- (2) A switch tree can be divided in such a way   35
trolled 'on' and 'off' by a second input signal, that a MOSFET on a base
point side is arranged        and as a plurality of divided MOSFETs. Thus,
a               a second switching tree portion including a wiring length
near the base point in the tree can    third branch part which is
constructed of a be shortened, to bring forth the effect that a
comparatively small number of third switching higher operating speed can be
attained.      40       elements and which is controlled 'on' and 'off' (3)
MOSFETs on base point sides are respec- .         by the second input
signal, and a fourth branch tively arranged as a plurality of divided MOS-
part which is constructed of a comparatively FETs so as to divide switch
trees, and the           large number of fourth switching elements and
divided switch trees in first and second groups       which is controlled
'on' and 'off' by the first are alternately arranged, to bring forth the
effect  45  input signal. that the layout area of MOSFETs constituting the
switch trees can be diminished.               2. A semiconductor integrated
circuit device ac- (4) Using pre-decoder signals as input signals to
cording to Claim 1, wherein each of said first be supplied to a switch
tree, the number of           to fourth switching elements is formed of an
branches at a branch point can be increased.  50     insulated-gate field
effect transistor. Thus, the number of stages of the switch tree in the
case of obtaining a large number of de-       3. A semiconductor integrated
circuit device ac- coded outputs can be diminished, to bring forth
cording to Claim 1 or 2,wherein each of the the effect that a higher
operating speed can be      first and second input signals comprises com-
attained.                                    55       plementary input
signals. While, in the above, the invention made by the inventors has been
concretely described in con-     4. A semiconductor integrated circuit
device ac- junction with embodiments, it is needless to say        cording
to any of claims 1 to 3, wherein each 6    9                 EP 0 205 936
B1                    10 [Embodiment 6]
that this invention is not restricted to the foregoing 



embodiments but that it can be variously altered Fig. 6 is a circuit
diagram of a decoder circuit  within a scope not departing from the the
subject in a sixth embodiment.                             matter thereof.
For example, the load means of a In this embodiment, in a switch tree
portion   5   switch tree may well be constructed of MOSFETs STD1 which is
constructed of switching elements    of the same conductivity type as that
of MOSFETs Q1 thru Q31, address input lines aO, [err] and a1, [err]
constituting the switch tree or utilize polycrystalline are exchanged as
shown in the figure. Likewise, in  silicon resistors or the like, or they
may well be a switch tree portion STD2 which is constructed of  constructed
of a dynamic circuit employing switching elements Q40 thru Q70, address
input  10  precharging MOSFETs. In addition, in case of pro- lines a2,
[err] and a3, [err] are exchanged. The switch-   viding a pre-decoder
circuit, pre-decoded outputs ing elements Q1 thru Q31 and Q40 thru Q70 are
may well be supplied to only specified branch made up of MOSFETs as in the
preceding embodi-     points. Besides, a plurality of columns of decoders
ments.                                             may well be driven by
common decoder signals. According to this embodiment, the address in-  15
This invention is extensively applicable, not put lines are exchanged
within each switch tree    only to a semiconductor memory such as a dy-
portion, with the result that the numbers of the   namic RAM, a static RAM
or any of various ROMs, switching elements to be coupled to the respective
but also to various semiconductor integrated cir- address input lines can
be favorably averaged.      cuits each comprising a decoder circuit which
re- In accordance with this invention, the following   20  ceives digital
signals composed of a plurality of (n) [err] can be achieved:
bits and forms 1/2[err] decoded signals. (1) A switch tree decode
construction is em- ployed, and the MOSFETs of branches con-         Claims
stituting two switch trees, except the MOSFETs of base points to be fed
with specified com-   25  1. A semiconductor integrated circuit device com-
plementary input signals, are symmetrically sup-     prising: plied with
the remaining complementary address          a first switching tree portion
including a signals, to average the numbers of the MOS-          first
branch part which is constructed of a FETs which are supplied with the
input signals.      comparatively small number of first switching These
bring forth the effects that the number of  30  elements (Q22, Q23) and
which Is controlled elements as a whole can be reduced and that a
'on' and 'off' by a first input signal, and a higher operating speed based
on decreases in         second branch part which is constructed of a the
values of input gate capacitances and the        comparatively large number
of second switch- values of parasitic capacitances can be realized.    ing
elements (Q18...Q21) and which is con- (2) A switch tree can be divided in
such a way   35  trolled 'on' and 'off' by a second input signal, that a
MOSFET on a base point side is arranged       and as a plurality of divided
MOSFETs. Thus, a              a second switching tree portion including a
wiring length near the base point in the tree can    third branch part
which is constructed of a be shortened, to bring forth the effect that a
comparatively small number of third switching higher operating speed can be
attained.     40       elements and which is controlled 'on' and 'off' (3)
MOSFETs on base point sides are respec-          by the second input
signal, and a fourth branch tively arranged as a plurality of divided MOS-
part which is constructed of a comparatively FETs so as to divide switch
trees, and the           large number of fourth switching elements and
divided switch trees in first and second groups      which is controlled
'on' and 'off' by the first are alternately arranged, to bring forth the
effect  45  input signal. that the layout area of MOSFETs constituting the
switch trees can be diminished.              2. A semiconductor integrated
circuit device ac- (4) Using pre-decoder signals as input signals to
cording to Claim 1, wherein each of said first be supplied to a switch
tree, the number of         to fourth switching elements is formed of an
branches at a branch point can be increased.  50     insulated-gate field
effect transistor. Thus, the number of stages of the switch tree in the
case of obtaining a large number of de-      3.  A semiconductor integrated
circuit device ac- coded outputs can be diminished, to bring forth
cording to Claim 1 or 2,wherein each of the the effect that a higher
operating speed can be      first and second input signals comprises com-
attained.                                   55       plementary input
signals. While, in the above, the invention made by the inventors has been
concretely described in con-    4. A semiconductor integrated circuit
device ac- junction with embodiments, it is needless to say       cording
to any of claims 1 to 3, wherein each 6    11                 EP 0 205 936
B1                    12 of said first and second switching tree portions
ralitW de seconds noeuds qui sont coupl6s de 



includes a first node, a plurality of second       fagon selective audit
premier noeud par lesdits nodes which are selectively coupled to said
elements de commutation, et des 6lments de first node through said
switching elements, and     charge (Q1 ...Q8), qui sont couples respective-
load elements (Q1 ... Q8) which are respectively   6  ment auxdits seconds
noeuds. coupled to said second nodes. 5. Dispositif a circuits int~gr~s a
semiconduc- 5. A semiconductor integrated circuit device ac-       tours
selon la revendication 4, dans lequel cording to Claim 4, wherein said each
load         chacun desdits 6lments de charge est form6 element is formed
of an insulated-gate field  tO    par un transistor A effet de champ A
grille effect transistor.                                 isol6e.
Revendlcatlons                                     PatentansprUche 1.
Dispositif a circuits int6gr6s a semiconduc-  15  1. Integrierte
Halbleiterschaltung, umfassend tours comprenant:
einen ersten Schaltbaumabschnitt mit ei- une premibre partie d' arbre de
commuta-        nem ersten Asttoil, der aus einer verhdltnismg- tion
comprenant une premiere partie de bran-        Big kleinen Anzahl von
ersten Schaltelementen che qui est constituee par un nombre compa-
(Q22, 023) aufgebaut ist und von einem ersten rativement faible de premiers
el6ments de   20      Eingangssignal "ein"- und  "aus"-gesteuert K..,'
commutation (Q22,Q23) et qui est commandie        wird, und einem zweiten
Astteil, der aus einer & I'etat "conducteur" at & I'etat "bloqu6" par
verhaltnism~aig groien Anzahl von zweiten un premier signal d'entr4e, et
une seconde         Schaltelementen (Q18 ... Q21) aufgebaut ist und partie
de branche, qui est constitu6e par un       von elnem zweiten
Eingangssignal "ein"- und nombre comparativement MMeve de seconds   25
"aus'-gesteuert wird, und 6lments de commutation (Q18 ... Q21) et qui
onen zweiten Schaltbaum-Abschnitt mit ei- est command4 a l'Atat
"conducteur" et a l'4tat     nem dritten Astteil, der aus elner
verhtltnisml- "bloqu6" par un second signal d'entr6e,            Big
kleinen Anzahl von dritten Schaltelementen et une seconde partie d'arbre de
commu-         aufgebaut ist und von dem zweiten Eingangssi- tation
comprenant une troisieme partle de   3o      gnal "ein"- und
"aus"-gesteuert wird, und ei- branche qui est constituee par un nombre
nem vierten Astteil, der aus elner verhaltnis- comparativement faible de
troisibmes 6l6ments       m&Big grolen Anzahl von vierten Schaltele- de
commutation at est commandee b N'Wtat            menten aufgebaut lst und
von dem ersten Ein- "conducteur" et A I'etat "bloqu6" par le se-
gangssignal 'emn"- und "aus"-gesteuert wird. cond signal d'entree, et une
quatrieme partie  35 de branche qui est constitute par un nombre     2.
Integrierte Halbleiterschaltung nach Anspruch comparativement 6lev4 de
quatribmes el6-            1, wobei jedes der ersten bis vierten Schaltele-
ments de commutation et qui est commandse          mente   von    einem
lsolierschicht-Fe- A I'etat "conducteur" et & I'6tat "bloqu6" par le
Ideffekttransistor gebildet wird. premier signal d'entree.
40 3. Integrierte Halbleiterschaltung nach Anspruch 1 2. Dispositif a
circuits int~grds & semiconduc-        odor 2, wobei sowohl das orate als
auch des tours selon la revendication 1, dans loquel         zweite
Eingangssignal jeweils komplementare chacun desdits premier & quatrieme
6lements        Eingangssignale umfalt. de commutation est form4 par un
transistor A   4s offet de champ h grille isol6e.                 4.
Integrierte Halbleiterschaltung nach einem der AnsprUche 1 bis 3, wobei
sowohl der erste als 3. Dispositif A circuits integres & somiconduc-
auch der zweite Schaltbaum-Abschnitt jeweils teurs selon la revendication 1
ou 2, dans loquel   einen ersten Knoten, mehrere Ober Schaltele- chacun des
premier et second signaux d'en-  so     mente mit dem ersten Knoten
selektiv gekop- tree comprend des signaux d'entree comple-          pelte
zweite Knoten sowie mit den zweiten mentaires.
Knoten  selektiv  gekoppelte  Lastolemente (01-...Q8) umfat. 4. Dispositif
a circuits integres a semiconduc- tours selon l'une quelconque des
revendica-  s5  5. Integrierte Halbleiterschaltung nach Anspruch tions 1 &
3, dans loquel chacune desdites           4, wobei jedes  Lastelement von
einom premibre et seconde parties d'arbre de com-
Isolierschicht-Feldeffekttransistor gobildet wird. mutation comprend un
premier noeud, une plu- 7    


