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(57) ABSTRACT 

The invention concerns an instructions sequencer for micro 
processor wherein the sequencer presents an architecture, a 
circuit conception and a presents that improves the compac 
ity and facilitates conception and adaptation operations to 
different instructions sets, the sequencer having a line and 
column architecture and very widely produced in the form of 
a transistor and capacitor matrix, functioning with decoding 
transistors, preload transistors and a matrix for de?ning the 
phases of operating cycles. 
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INTRODUCTION SEQUENCER FOR 
NETWORK STRUCTURE 
MICROPROCESSOR 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a Continuation of US. patent appli 
cation Ser. No. 08/714,518, ?led Sep. 16, 1996, abandoned, 
which is a Continuation of US. patent application Sen No. 
08/359,005, ?led Dec. 19, 1994, abandoned, which is a 
Continuation of US. patent application Sen No. 07/785, 790, 
?led Oct. 31, 1991, abandoned, which is a Reissue Appli 
cation of US. patent application Ser. No. 07/051,144, US. 
Pat. No. 4,878,195, issued Oct. 31, 1989. 

FIELD OF THE INVENTION 

Background of the Invention 

The present invention concerns complex integrated 
circuits, and more particularly microprocessors, that are 
circuits capable of carrying out not only a single, Well 
de?ned function, but also a variety of different functions. 
Instructions, received at the input of the microprocessor in 
the form of coded signals, determine the functions to be 
carried out. The succession of the instructions received 
determines the sequence of a complex numerical processing 
performed by the microprocessor on data also received at the 
input of the microprocessor. 

The microprocessors are circuits of Which the complexity 
is such that their conception requires years of Work for the 
teams that are responsible for this conception. 

Not only it is long and dif?cult to conceive schemas of 
electric circuits alloWing to carry out all the functions 
desired but furthermore it is necessary to provide that these 
schemas can be integrated on a silicon chip having reason 
ably small dimensions, i.e. compatible With sufficient manu 
facturing yields. 
From this necessity results a very large topological 

implantation or “lay-out”, alloWing to place in position the 
different circuit elements Within a surface as small as pos 
sible. Often, this lay-out Work leads to restructuring the 
electric schemas themselves so that the conception Work of 
the circuit itself and the lay-out Work become closely linked. 

Furthermore, a microprocessor comprises circuits of 
Which the electrical functions are overall the same for the 
different microprocessors; accumulators, various registers, 
instruction decoders, digital and logic unity; possible read 
only memories (ROM) and random-access memories 
(RAM) When they are integrated on the same chip as the 
microprocessor per se. 
When a conception team has Worked over a long period 

on a microprocessor, it Wishes to be able to reuse in their 
de?nite form, Without modifying them or only slightly 
modifying them, certain parts of the microprocessor Which 
Would Well be adapted to another microprocessor of the 
same type. The reutiliZation alloWs considerable savings on 
conception costs, increasingly so since parts Whose Working 
has been checked on effectively manufactured microproces 
sors Will be reused; the reutiliZation Without notable modi 
?cation guarantees correct functioning Without requiring 
neW tests for the important units of the neW microprocessor. 

In order to alloW more simply such reutiliZation of circuit 
parts having already proved their aptitude at correct 
functioning, it is desirable to provide that the general struc 
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2 
ture of the circuit can be adapted to this reutiliZation; it must 
be adapted both With respect to the electrical functionality 
and With respect to the lay-out: it tWo different clearly 
distinct functions are toplogically imbricated Within each 
other, it Will be practically impossible to decide to pro?tably 
reutiliZe one of the functions Without the other. Furthermore, 
the fact that the groups of circuit elements appear to form 
topologically units clearly distinct from one another is not a 
reason for considering that these units can be pro?tably 
reutiliZed if the separation of the functions is not as de?nite 
as the topological separation of the units. 
The invention concerns more particularly the part of the 

microprocessor that is called the “instruction sequencer” and 
of Which the function is the folloWing: it receives binary 
signals representing the instructions to be carried out, sig 
nals Which are present in the form of several bits in parallel 
stored in an instruction register; upon a determined 
instruction, corresponding to a group of Well de?ned bits, 
the sequencer causes to correspond one or several control 
signals appearing respectively on the output control lines of 
the sequencer. These control lines are connected to logic 
gates or registers or other circuit elements; an instruction 
actuates a certain number of control lines, in such a manner 
as to open the logic gates (for example) or load the registers, 
etc. . . While another instruction Will open other gates or Will 

load other registers. 
Taking into account the complexity of the functions 

carried out by the microprocessor, each instruction generally 
activates several control lines and reciprocally a single 
control line can be activated by several instructions. 

This means that the binary signal Which appears on each 
control line must be a boolean function (sum of products) of 
the bits constituting the instructions. 
The sequencer thus essentially comprises a decoder com 

prising multiplying AND gates giving the products folloWed 
by adding OR gates giving the sums. In a classical manner, 
it is furthermore possible Without any drawback to replace 
these gates by NOR gates in cascade With other NOR gates. 

Thus for decoding, a transistor matrix or netWork in lines 
and columns is ?rst of all generally used for carrying out the 
NOR functions on the instructions bits; the bits and their 
complements arrive on the columns and each line establishes 
a NOR function of a particular association of the bits and of 
their complements; the programming of this NOR function 
is determined by the presence or absence of a transistor at 
the intersection of the line With the different columns. 

It is Well understood that this ?rst decoding is insuf?cient 
since it only achieves associating a NOR gate output to a 
determined instruction. It is thus necessary to complete this 
decoding in order to associate betWeen one another several 
outputs of this netWork in such a manner that certain control 
lines are common to several different instructions While 
reciprocally certain instructions each activate several control 
lines. 
The knoWn sequences Widely use this ?rst transistor 

matrix for carrying out the ?rst part of the instructions 
decoding; the use of such a matrix is in fact advantageous 
With respect to space required and manufacturing facility. 

But With respect to the rest of the decoding, the knoWn 
sequencers use solutions that are not at all optimal from the 
point of vieW of space required, ease of manufacturing, and 
facility of reutiliZation in other microprocessors; one solu 
tion uses another complete netWork of transistors but then on 
the one hand this netWork is very space consuming, and on 
the other hand, the outputs of the second netWork are 
perpendicular to the outputs of the ?rst network; another 
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solution uses NOR, NAND, and other logic gates that carry 
out the boolean functions required but Which are topologi 
cally disposed in a totally random manner; this solution uses 
a minimum of elements but consumes a great amount of 
space for the passage of the electrical connections to and 
from these gates. Furthermore, they are not adaptable to a 
modular structure Where the logic units are placed side by 
side, one unit being able to be replaced by a slightly different 
unit if the conception of the microprocessor is modi?ed. 

The present invention proposes a sequencer structure that 
is distinguished from knoWn sequencers by its architecture, 
its electrical schema and its lay-out, these three combined 
components alloWing to achieve a sequencer Which on the 
one hand occupies a particularly reduced semiconductive 
surface and Which on the other hand is constituted by 
juXtapositioned units facilitating reutiliZation of certain parts 
during the conception of another microprocessor having 
similar characteristics. 

The instructions sequencer for microprocessor according 
to the invention has the folloWing constitution: 

(a) its inputs are connected to input conductors eXtending 
along the length of the ?rst parallel columns; 

(b) each ?rst column comprises a plurality of decoding 
transistors that are furthermore disposed in lines, a 
transistor placed at the intersection of a line and a 
column having its grid connected to the input conductor 
and its drain connected to a line conductor taken among 
a group of ?rst line conductors that each correspond to 
a respective line; 

(c) each ?rst line conductor is connected to a ?rst preload 
transistor corresponding to this line, transistor of Which 
the grid is controlled by a ?rst clock signal, the ?rst 
preload transistors being placed along the length of a 
second column parallel to the ?rst columns; 

(d) each ?rst line conductor is also connected to a ?rst 
capacitor corresponding to this line, the ?rst capacitors 
being placed along the length of a third column parallel 
to the ?rst columns; 

(e) each ?rst line conductor is also connected to the source 
of a ?rst sampling transistor corresponding to this line, 
transistor of Which the grid is controlled by a second 
clock signal and of Which the drain is connected to a 
line conductor taken from among a group of second 
line conductors corresponding each to a respective line, 
the ?rst sampling transistors being placed along the 
length of a fourth column parallel to the others; 

(f) the drain of each ?rst sampling transistor is also 
connected to a second respective capacitor and the 
second capacitors are placed along the length of a ?fth 
column parallel to the others; 

(g) each second line conductor is connected to the grid of 
a transistor placed along the length of a siXth column, 
the drain of this transistor being connected to the input 
of a controlled gate, and the transistor sources of the 
siXth column all being connected at the same point; 

(h) the controlled gates are placed along the length of a 
seventh column parallel to the others and they each 
have an output connected on the one hand to a third 
respective capacitor, on the other hand a respective 
second preload transistor and ?nally to the source of a 
second sampling transistor, the three capacitors being 
placed along the length of an eighth column parallel to 
the others, the second preload transistors being placed 
along the length of a ninth column parallel to the others 
and having their grid controlled by a third clock signal, 
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4 
the second sampling transistors being placed along the 
length of a tenth column and having their grid con 
trolled by a fourth clock signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will become more apparent from the fol 
loWing detailed description given by Way of non-limitative 
illustration and With reference to the appended draWings in 
Which: 

FIG. 1 represents a typical line of the sequencer structure 
according to this invention; 

FIG. 2 represents a vieW of the Whole, in symbolic form, 
of the topology of the sequencer. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

In order to clearly illustrate the structure of the sequencer 
according to the invention on a relatively readable schema 
despite the compleXity of the circuit, the description Will be 
divided into tWo parts; ?rstly, a detailed description of the 
different circuit elements that are found by folloWing essen 
tially one line of the lines and columns structure of the 
sequencer; these elements are represented on FIG. 1; then, 
on FIG. 2, the topologic structure of the Whole of the 
sequencer can be seen in Which the transistors of the circuit 
are represented in symbolic form by black or White circles 
and the capacitors by black squares; the presence of a circle 
or a square at the intersection of a line and of a column 
indicates that there is a transistor (or a capacitor) at this site 
of the structure, this transistor or this capacitor being of 
course connected as Will be explained With respect to FIG. 
2, While noting that the connections of the transistors of a 
single column are all identical. 

FIG. 1 indicates by OPa, OPb, OPc . . . OPj, the inputs for 
receiving instructions from the microprocessor; each input is 
constituted by a respective column conductor. These column 
conductors eXtend parallelly With respect to one another, the 
input columns or ?rst parallel columns designated respec 
tively by COLla, COLlb, . . . COLlj are thus de?ned and 
assembled together in a group of ?rst columns designated 
overall by COLl. 

Each input column or ?rst column comprises the corre 
sponding input column and the transistors having their grid 
connected to this input transistor, their source connected to 
a constant mass potential, and their drain connected to a line 
conductor perpendicular to the column conductors. The 
transistors that form part of the group of the ?rst columns 
COLl are disposed in lines and columns; the transistors 
forming part of a single line have their drain connected to a 
single line conductor; at the intersection of a line and a 
column their is either a single transistor or none at all, the 
presence or absence of a transistor at the different intersec 
tions de?ning (partially) a certain operating program of the 
sequencer. 

FIG. 1 designates by the reference LI1 the line repre 
sented in detail With all its elements; this line comprises a 
line conductor CL123 perpendicular to the column 
conductors, and transistors connected by their grid to a 
column conductor and by their drain to the line conductor. 
Here, the elements represented are a transistor Tla on a ?rst 
column COLla, transistors Tlc, Tlj on the ?rst columns 
COLlc, COLlj but no transistor on the ?rst column COLlb. 

After having crossed the group of ?rst columns, the line 
Lil thereafter crosses a second column COL2 parallel to 
column COLl and comprising a transistor T2 and a column 
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conductor PC2. The transistor T2 has its grid connected to 
the conductor PC2, its drain connected to a constant poten 
tial Vcc Which is the same for all the transistors placed along 
the length of the column 2, and furthermore having its 
source connected to the line conductor CL123. 

To each line corresponds a respective transistor T2. It Will 
be seen that the transistor T2 is a preload transistor (?rst 
preload transistor); it is rendered conductive by a precharge 
signal PCH applied to its grid through the conductor PC2. 

The line conductor CL123 is also connected to a capacitor 
C3 connected furthermore to a potential V1. 

To each line corresponds a respective capacitor C3, the 
capacitors C3 are placed in column in a column COL3 
parallel to the columns COL1 and COL2; the potential V1 
is common to the capacitors C3 of all the columns. It is in 
theory equal to Vcc (high poWer supply potential of the 
circuit). 

It Will be noted that the columns COL1, COL2, COL3 are 
not necessarily placed topologically in this order from left to 
right, and it is possible to imagine for eXample that the 
column COL2 be further to the left folloWed by the column 
COL1 then by the column COL3. Furthermore, this possi 
bility has been represented on FIG. 2. 

The line conductor CL123 is ?nally connected to the 
source of a transistor T4 that Will herein-after be referred to 
as the ?rst sampling transistor. To each line corresponds a 
respective transistor. The transistors T4 are placed along the 
length of a column COL4 parallel to the other columns, 
column that includes furthermore a column conductor con 
necting the grids of all the transistors of this column COL4. 
The ?rst sampling transistors T4 are rendered conductive by 
a ?rst sampling signal (PCH in principle). 

The source of the transistor T4 is connected to the line 
conductor CL123 of the corresponding line; the drain of the 
transistor T4 is connected to a second line conductor CL56 
that crosses a ?fth column COL5 and a siXth column COL6. 

The ?fth column COL5 comprises a capacitor C5 at the 
intersection of each line and of this column; each capacitor 
C5 is connected on the one hand to the second line conductor 
CL56 corresponding to this line and on the other hand to a 
potential V2 that is the same for all the capacitors C5 of the 
column COL5. In theory, V2 is equal to Vss (loW poWer 
supply potential of the circuit). 

The siXth column comprises one or several transistors T6 
corresponding to each line; a single has been represented on 
FIG. 1; its grid is connected to the second line conductor 
CL56; its source is connected to a potential Vssp Which is 
the same for all the transistors T6 of the column COL6; its 
drain is connected to the input E7 of a controlled gate G7 
having other inputs E1, E2, E3, E4 Which are column 
conductors. Vssp can vary during the operating cycle of the 
circuit. 

Attention Will be paid that as from the input E7, i.e. for the 
seventh, eighth, nineth and tenth columns that Will noW be 
described, the general arrangement is alWays an arrange 
ment of elements in lines and columns, but a line of the 
structure of the left hand part (columns COL1 to COL6) 
does not necessarily correspond to a line of the right part 
(columns COL7 to COL10). 

The reason for this is very simple; there can be several 
transistors T6 at the intersection of a line and of a column 
COL6, and moreover the input E7 can be connected to the 
drains of several transistors T6 belonging to different lines. 
There is thus a grouping together of the lines and this is the 
reason Why, from the input E7 and for the columns COL7 to 
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6 
COL10, reference Will alWays be made to a lines and 
columns arrangement but the line that has been represented 
on FIG. 1 is called Li’1 in order to distinguish it from line 
Li1 (even if topologically it often happens that it is in the 
extension of the line Li1). 
The seventh column COL7, parallel to the ?rst siX 

columns, comprises controlled gates G7, each gate corre 
sponding to a respective line. These gates are controlled by 
input conductors in column E1 to E4 Which form part of the 
seventh column and Which are common to all the gates G7 
of the column COL7. On the contrary, the input E7 in line 
is individual; to each line Li’1 corresponds a respective 
input E7 corresponding to a respective gate G7. 
The gate G7 is provided With an output S7 connected to 

a third line conductor CL89 corresponding to the line 
involved Li’1 and perpendicular to the column conductors. 

Acapacitor C8 corresponding to the line Li’1 is connected 
on the one hand to a third line conductor CL89 and on the 
other hand to a potential V3 in theory equal to Vcc. All the 
capacitors C8 are placed in column in a column COLS and 
the potential V3 is common to all the capacitors C8 of the 
column COL8. 
A second preload transistor T9 corresponding to the Li’1 

has its source connected to the third corresponding line 
CL89, its drain to a constant poWer supply potential Vcc, 
and its grid connected to a column conductor PC9 parallel to 
other column conductors. The transistors corresponding to 
the different lines are placed along the length of a column 
COL9 Which comprises these transistors and the conductor 
PC9. The second preload transistors are rendered conductive 
by a clock signal applied to the conductor PC9, this signal 
being in principle the complement PCH of the ?rst preload 
signal. 
Asecond sampling transistor T10 has its source connected 

to a third line conductor CL89, its drain connected to a 
fourth line conductor CL10 corresponding to the line 
involved Li’1, and its grid connected to a column conductor 
PC10 parallel to the other column conductors. To each line 
Li’1 corresponds a respective transistor T10; these transis 
tors T10 are placed along the length of a column COL10 that 
also comprises the conductor PC10 to Which are connected 
the grids of these transistors; these latter can be rendered 
conductive upon control from a clock signal Which is in 
principle the same as the preload signal PCH (Which renders 
the transistors T2 conductive). 
The fourth line conductor CL10 is connected to an 

ampli?cation element All Which can be for eXample an 
inverter (most frequently), but Which can also be a NOR or 
NAND gate having an input connected to the fourth line 
conductor corresponding to the line involved and another 
input connected to a line conductor corresponding to another 
line. The ampli?cation elements All are placed along the 
length of an eleventh column COL11 parallel to the others. 

Finally, the output of the element All constitutes an output 
of the sequencer. The outputs of the elements All correspond 
to the other lines constitute the other outputs of the 
sequencer. Each output supplies respective signals Which 
depend: 

(a) upon the presence or absence of transistors T1a to T1j 
at the intersections of a considered line With the dif 
ferent columns COL1a to COL1j of the group of ?rst 
columns; 

(b) upon the line grouping carried out With respect to the 
transistors T6; it Will be recalled that the input E7 can 
be connected to several transistors T5 corresponding to 
different lines; 
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(c) upon the control signals applied to the gate G7, and of 
the constitution of said gate; 

(d) upon the line grouping at the input of the elements All 
When there are such groupings. 

The operating of the circuit thus constituted Will noW be 
explained in detail. 

The operating is carried out in successive cycles in 
principle periodic cycles. Each cycle corresponds to the 
carrying out of one step of an instruction (for example). 

The cycle is carried out in tWo principal phases that 
correspond respectively to the activation of the clock signal 
PCH and to the activation of the complementary signal PCH. 

During the PCH phase, the inputs OPa to OPj are reset to 
Zero and block the transistors T1a to P1j; the transistor T2 
is is rendered conductive and charges the capacitor C3. The 
transistor T4 is blocked. 
At the end of this phase PCH, during the PCH signal, the 

instruction to be carried out is presented on the inputs OPa 
to OPj of the sequencer, the transistor T2 is blocked and the 
capacitor C3 is discharged if at least one of the transistors 
T1a to T1j is conductive and is not discharged in the contrary 
case. The sampling transistor T4 is furthermore rendered 
conductive so that the capacitor C5 takes the charge of the 
capacitor C3. This renders the transistor T6 conductive or 
leaves it blocked according to the charge taken by the 
capacitor C3. If several transistors T6 are connected to the 
same input E7, a single transistor T6 being conductive is 
sufficient to bring the input to the potential Vssp. It Will be 
speci?ed in this case that the potential Vssp is equal to Vcc 
(high poWer supply potential) during this phase PCH While 
it is equal to Zero (mass potential) during the PCH phase. 

The gate G7 acts to authoriZe the transmission of the logic 
state of the input E7 during a given cycle in the carrying out 
of an instruction. The inputs E1 to E4 control this opening. 
In the real embodiment represented, the gate G7 is consti 
tuted by several transistors in series certain of Which are of 
the depleted type so as to be conductive Whatever the signal 
applied to their grid (they are inactive While the gate is 
Working) and others are of the normal type, ie are conduc 
tive or blocked according to the voltage level applied to their 
grid; the gate G7 is thus an AND gate that only opens When 
the controls E1 to E4, connected to the grids of these 
transistors, are such that all the normal transistors (non 
depleted) are rendered simultaneously conductive; the 
inputs E1 to E4 receive clock signals that de?ne the cyclical 
divisions in carrying out an instruction and are active during 
a major part of the PCH phase and through the Whole PCH 
phase. 

During the PCH phase it should be speci?ed that the 
capacitor C8 is precharged. 

During the folloWing PCH phase, the precharge of C8 
ceases and the transistor T10 is rendered conductive; at the 
instant Where the gate G7 conducts, the capacitor C8 is 
discharged or not into the transistor T6 according to its state, 
and the ampli?cation element 11 transmits to the output the 
charged or discharged level of the capacitor C8. If the 
ampli?cation element All is a gate grouping together several 
lines, it transmits at the output a state that depends upon the 
state of these different lines. 

FIG. 2 shoWs the topology of the Whole of the sequencer. 
The full black circles symboliZe the transistors; these tran 
sistors are mounted in a manner such as explained With 
respect to each column (the mounting is not the same for 
example for the transistors of column 4 and those of column 
6). The black squares symboliZe the capacitors. 

For column 7, the transistors have been represented in the 
form of full black circles and others in the form of holloW 
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circles. The ?rst are normal transistors (non depleted) and 
the second are depleted transistors (conductive Whatever the 
signal applied to their grid). 

This ?gure shoWs that, especially With respect to the 
column 6, there can have a line grouping Which means that 
the line Lil does not correspond to the line Li’1 even if in 
fact it is in the prolongation of the line Li’1; in other terms, 
the sequencer has an architecture of Which it can be said 
approximately that it comprises three units arranged in lines 
and columns, the columns of each unit being parallel to one 
another and, for the major part in every case, practically in 
the extension of one another, With several crossed connec 
tions for line groupings, especially betWeen column 5 and 
column 6 and several betWeen columns 10 and 11. 
The three units are respectively: 

(a) a ?rst unit: columns 1, 2, 3, 4, 5 
(b) a second unit: columns 6, 7, 8, 9, 10 
(c) a third unit: column 11. 
It Will be seen that each of these units is divided into 

sub-units (the different columns) that each have outputs that 
are disposed in columns one under the other and Which can 
be easily connected to the inputs, also disposed in columns, 
of the folloWing sub-unit. The units themselves can also be 
connected to one another easily but While taking into 
account of course the line crossing connections and line 
groupings that are directly associated to the decoding carried 
out by the sequencer. 

This decoding varies from one microprocessor to another 
(the sets of instructions at the input and the controls per 
formed by the sequencer are different) but the sequencer 
structure such as described is particularly Well adapted to the 
sequencer With a neW microprocessor. Furthermore, this 
structure is very compact. 
What is claimed is: 
1. An instruction sequencer for a microprocessor, said 

sequencer having inputs for receiving binary sequencer 
instruction signals and outputs for supplying control signals 
for carrying out instructions associated with said sequencer 
instruction signals and controlling operation of said 
microprocessor, said sequencer comprising: 

[(a) sequencer inputs connected to] 
a decoding array having input column conductors Which 

are arranged in a group of ?rst parallel columns[, each 
of said inputs corresponding to a respective ?rst col 
umn of said group; 

(b) Wherein each of the ?rst column of said group further 
comprises a plurality of decoding transistors, said 
decoding transistors of the group of the ?rst parallel 
columns being furthermore aligned along roWs perpen 
dicular to the column direction With, each of the 
decoding transistor at the intersection of a given roW 
and a given column having its gate connected to an 
input conductor corresponding to said column and 
having its drain connected to one roW conductor of a 
?rst group of roW conductors, each of Which corre 
sponds to a respective roW of decoding transistors; 

(c) Wherein each of the roW conductors of said ?rst group 
of roW conductors is connected to a respective ?rst 
precharged transistors, With each of said precharged 
transistors having its gate controlled by a ?rst clock 
signal, and further Wherein each of said precharged 
transistors is placed along the length of a second 
column Which is parallel to the ?rst group of columns; 
and 

(d) further Wherein each roW conductor is connected to a 
respective ?rst capacitor, the ?rst capacitors being 
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placed along a third column Which is parallel to said 
?rst and second columns; 

(e) further Wherein each roW conductor is connected to the 
source of respective ?rst sampling transistors, With 
each of said sampling transistors having its gate con 
trolled by a second clock signal and having its drain 
connected to a roW conductor of a second group of roW 

conductors perpendicular to said columns, the ?rst 
sampling transistors being furthermore placed along a 
fourth column Which is parallel to said ?rst, second and 
third columns; 

(f) Wherein each of ?rst sampling transistor’s drain is 
further connected to a second respective capacitor, 
Wherein said second capacitors being placed along a 
?fth column Which is parallel to the ?rst, second and 
third columns; 

(g) Wherein each roW conductor of the second group of 
roW conductors is connected to the gate of a respective 
transistor taken among transistors of a siXth column 
parallel to said ?rst, second, and third columns, the 
drain of said respective transistor being connected to an 
input of a respective logical controlled gate, and all the 
sources of said transistors of said siXth column being 
connected to a common point;]in said decoding array 
and a plurality of row conductors that are arranged in 
said decoding array substantiallyperpendicular to said 
?rst parallel columns in said decoding array, each of 
said input column conductors connected to a de?ned 
one of said sequencer instruction signals; 

a plurality of decoding elements, each associated with at 
least a select one of said input column conductors and 
at least a select one of said row conductors in a 
predetermined decoding pattern such that the received 
de?ned sequencer instruction signal on each of said 
input column conductors generates one of said decoded 
outputs on the one of said associated row conductors 
associated therewith by said decoding elements in 
accordance with said predetermined decoding pattern; 
and 
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a gate array of logical controlled gates arranged 

along a seventh column] in rows and columns parallel 
to said [?rst and second columns, and having an output 
connected ?rst to third respective capacitors, second to 
a second precharged transistor, and third to a second 
sampling transistor, said third capacitors being placed 
along an eighth column, the second precharged tran 
sistors being placed along a ninth column and being 
controlled by a third clock signal, said second sampling 
transistors being placed along a tenth column and being 
controlled by a fourth clock signal] decoding array, 
each of said gates having a conductive path and a 
control input that renders said associated gate conduc 
tive or non-conductive, said conductive paths for said 
gates in each of said rows connected in series, with said 
rows of said gate array having inputs at one end of said 
rows connected to select ones of said decoded outputs 
of said decoding array with the rows of said decoding 
array substantially in line with the rows of said gate 
array, the columns of said gate array each having a 
common conductor connected to each of the control 
inputs for the gates in said associated column for 
controlling the operation thereof to be conductive or 
non-conductive, select ones of said gates being perma 
nently conductive in accordance with a predetermined 
gate array programming scheme that de?nes which of 
said gates are permanently conductive, the common 
conductors in each column operable to receive clock 
signals that de?ne the cyclical divisions in carrying out 
an instruction and each of said rows having an output 
at the other end thereof for outputting the input of said 
decoded outputs when all of said associated gates are 
conductive. 

[2. An instruction sequencer according to claim 1, 
Wherein said controlled gates have several control inputs 
common to all gates and each connected to a respective 
conductor eXtending parallel to the columns of the 
sequencer] 


