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Description date the requirement for a quantitatively large number 
of circuit lnterconrieets, high pin count connector sys-

BACKGROUND OF THE INVENTION terns have been developed which locate the contaet 
devices, either pins or receptacles, on relatively close 

The present invention relates to electrical con- 5 centers, for example, 0.100 inches (2.54 mm.), in a 
•Y neetors and, more particularly, to the eleetrical Inter- multi-row matrix so that several hundred or more cir-

conneetlon of a multi-row conneetor to a printed cir- cuit conneets are possible per connector. The tail por-
cult board to provide controlled Impedance paths for tions of the connector can be connected to conduetlve 
each circuit lnterconneetion. traces on the printed circuit board by a flexible circuit 

Various systems have been used to mate electri- 10 fabricated from laminated Kapton layers with conduc-
cal connectors to printed circuit boards or other circuit tlve traces extending between conneetlon fields for 
bearing substrates. In the general case, the connec- the 'tail' portion of the receptacles of the conneetor 
tor includes receptacles having pin-like 'tail' portions and connection fields for the conduetive pads ortrac-
of seleeted length that are designed to be eleetrically es on the circuit board. While flexible circuit assem-
conneeted with conduetive pads or traces on the 15 biles represent a reasonable design approach to the 
printed circuit board. The tail portions can extend lin- eleetrical interconnection of the connector and Its cir-
early from the conneetors, that is, along a line co-in- cuit board, the closely adjacent conductive traces in 
cident with its receptacle or at an angle relative to its high pin count applications provide different lmpe-
receptacle. Where the connector is mounted on one dances, including resistive, capacitive, and induetive 
of the flat sides of the circuit board, the tail portions 20 constituents, for the various circuits. While these Im-
pass through respective holes in the circuit board and pedance differences do not cause performance prob-
are soldered to conduetive pads on the opposite side lems at low-frequencies, the relative impedance dlf-
of the circuit board. Since the connector is mounted ferences between circuits can cause problems at rel-
on the flat surface of the circuit board, the number of atively high digital speeds, especially where the inter-
conduetive pads on the circuit board can readily 25 conneets are part of a digital bus application in which 
match the number of tail portions of the connector. all pulses must travel in a synchronous or quasi-syn-
The soldering of the· tail portions effeets eleetrical chronous manner with minimal relative degradation 
conneetion and, in many cases, provides an adequate because of the impedance charaeteristics of the flex-
mechanical conneetlon to affix the connector to the ible circuit. 
circuit board. Where necessary, mechanical fasten- 30 

ers, including threaded fasteners, clamps, brackets, SUMMARY OF THE INVENTION 
frames, and the like, can be used to assist in effeetlng 
the mechanical attachment. The requirements for an It is an objeet of the present invention to provide 
edge-mounted connector are somewhat different In a conneetion interface or system for eleetrlcally mat-
that the surface area available at the edge of the cir- 35 ing eleetrical connectors to a circuit board in which the 
cult board represents a constraint on the total number resistance and/or Impedance presented by each elec-
of circuit board traces and pads that can be provided trical lnterconneet is substantially the same for all of 
for interconneetion with the connector. The surface- the interconneets. 
area limitation Is exacerbated where the edge- It is a further objeet of the present invention to 

(.._) mounted connector is of the multi-row type, that is, 40 provide a connection interface or system for eleetri-
parallel rows of pins or receptacles that fonn a matrix cally mating high pin count multi-row electrical con-
of interconneets. For example, U.S. Patent 4,659, 155 nectars to a circuit board in which the circuit path 
to Walkup et al. discloses an edge connector for a cir- length for each eleetrical interconneet is substantially 
cuit board having two rows of receptacles on each the same for all of the interconnects. 
side of the circuit board in which equal length tall por- 46 In view of these objeets, and others, the present 
lions extend from the connector to respeetlve contaet invention provides a connection interface for eleetri-
pads aligned in a single row on the circuit board. While cally connecting a multi-row connector or header to a 
the Walkup et al. design represents a reasonble sol- circuit bearing substrate; said interface comprising a 
ution, this design is limited in the sense that a larger flex circuit having a first field of connection areas for 
number of rows will increase the number of contaet 50 conneetlon to a corresponding tail-portion field asso-
pads in the single row of contacts on the circuit board elated with the connector; another field associated 
and Increase the difficulty of assembly of the connec- with the circuit bearing substrate and eleetrically con-
tor to the circuit board and make inspeetion of the va- duetive traces each extending between correspond-
rious contacts more difficult. Ing ones of the connection areas of the first connec-

One of the trends in eleetronic systems is the de- 55 tion field and the connection areas of the other con-
velopment of high speed digital circuits with a require- neetion field, each of said traces presenting substan-
ment for a relatively large number of circuit intercon- tially the same impedance between its conneetion 
neets between circuit boards. In order to accommo- areas as the other of the traces. 
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1n accordance with the invention a connection In- circuit used in FIGS. 1-3 to effect an electrical in-
terface for electrically mating a multi-row connector terconnection between terminal pins on the con-
with a printed circuit board can be made In such a way. nectorand corresponding conductive pads on the 
that the impedance of the interconnect circuitry, es- printed circuit board and illustrating repeating 
pecially the resistance, is the same for each of the cir- 5 sets of interdigltated conductive trace patterns; .... ' 

·~ cuitpaths. FIG. 5 is a partial flat development view of the ··t 

The flex circuit can be in the form of a flexible matrix pattern of the conductive end portions of 
polyimide substrate and cover or first and second lay- the flex circuit of FIG. 4; 
ers and the conductive traces leading between the FIG. 6 Is an enlarged view of a single set of con-
connection fields at the opposite ends of the traces 10 ductive traces of the flex circuit of FIG. 4; and 
for electrical connection to tail portions of connection FIG. 7 Is a side view of a dual flex circuit appllca-
devices on the connector and the conductive pads or tlon in which one flex circuit Is mounted on one 
pins on the circuit board. side of the circuit board and the other is mounted 

The conductive traces can be made all of equal on the opposite side. 
length to provide equal resistance paths for each of 15 
the circuit Interconnects. For a multi-row connector DESCRIPTION OF THE PREFERRED 
having N rows of interconnects, i.e., either recepta- EMBODIMENT 
cles or pins, the flexible circuit is provided with N sets 
of conductive traces with each of the N sets having An electrical connector, generally indicated by 
trace lengths that are equal to one another within the 20 the reference character 10, is shown mounted to the 
set and to the trace lengths of the other of the N sets edge of a printed circuit board 12 in FIGS. 1 and 2 with 

\._; of conductive traces. receptacles of the connector 10 interconnected with 
The present invention advantageously provides respective conductive pads P (represented In exem-

an impedance controlled interface for effecting an plary fashion in FIG. 1 by the reference character "P") 
electrical connection between a connector and its cir- 25 on the circuit board 12 by flex circuits 14 and 14' hav-
cuit board in such a way that the resistance and relat- ing interconnects, described more fully below, which 
ed impedance characteristics are substantially the present substantially the same circuit Impedance to 
same for each circuit interconnect. each interconnect pair. 

Other features objects and further scope of ap- The connector 10 includes a body portion 16 
plicability of the present invention will become appa- 30 molded from a rigid plastic and Includes, as shown in 
rent from the detailed description to follow, taken in FIG. 2, an upper set of entryways 18 arranged In a 
conjunction with the accompanying drawings, in three-row rectangular pattern and a lower set of slm-
which like parts are designated by like reference ilarly arranged entryways 18. In the Illustrated em-
characters. bodiment, the entryways 18 are formed on 0.100 inch 

35 (2.54 mm) centers with each entryway 18 leading to 
BRIEF DESCRIPTION OF THE DRAWING an internal passage (unnumbered) In which a multi-

beam receptacle, generally indicated at 20, is re-
FIG. 1 is a partial, rear perspective view of a high tained In place to define an upper set of receptacles 
pin count connector mounted to the edge of a 20 and another, lower set of receptacles 20. Each re-

\.. . ./ 
printed circuit board with terminal pins of the con- 40 ceptacle 20 includes a forwardly facing portion forac-
nector connected to respective conductive pads cepting a pin from a mating plug (not shown) and a 
on the printed circuit board by a flex circuit in ac- rearwardly extending tail portion 22 that extends 
cordance with the present invention; rearwardly of the molded body 16 and defines a con-
FIG. 2 Is a partial, cutaway, perspective view of nection terminal as described below. In the preferred 
the high pin count connector of FIG. 1 from the 45 embodiment, the connector 1 O is a high pin count con-
side opposite that shown in FIG. 1; nector marketed under the HPC-XXXX series desig-
FIG. 3 is a side view of an exemplary flex circuit nation by DuPont Electronics of New Cumberland, PA 
for Interconnecting the terminal pins of the con:. 17070. The upper set of receptacles 20 are connected 
nector and the connection pads of the circuit by the flex circuit 14 to corresponding connection 
board of FIGS. 1 and 2; 50 pads P on the upper side of the circuit board 12 and 
FIG. 3A is a detailed side view of a tail portion of the lower set of receptacles 20 are connected by the 
a terminal pin extending through the flex circuit of flex circuit 14' to connection pads Pon the lower side 
FIG. 3 taken along line 3A-3A of FIG. 3; (not shown) of the circuit board 12. 
FIG. 38 is a detailed side view of an exemplary The body 16 of the connector 10 is provided with 
interconnection between a conductive trace of 55 a slot 24 (FIG. 2) on the Its rear side for accepting the 
the flex circuit and a conductive pad on a circuit edge of the circuit board 12. The slot 24 ls provided 
board taken along line 3B-3B of FIG. 3; with a width dimension 'X' that is sufficiently large to 
FIG. 4 is a partial flat development view of the flex accommodate the expected range of circuit board 
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thicknesses. For most applications and as shown in 
FIG. 2, the width dimension 'X' is larger than the 
thickness dimension of the circuit board 12 to provide.. 
a clearance space. As shown In FIG. 1, the connector 
10 Is attached to the circuit board 12 using a fastener 
(unnumbered) cooperating with an integrally molded 
bracket at the ends of the connector 1 O. While recep­
tacles 20 have been defined as part of the illustrated 
embodiment, as can be appreciated, cylindrical or 
squared-sided pins (not shown) can likewise be pro­
vided with appropriate modification of the body 16. 

As represented In the side view of the flex circuit 
14 in FIG. 3, the flex circuits 14 and 14' each include 
first and second laminae 26 and 28 that constrain a 
pattern of electrically conductive traces (not shown in 
FIG. 3) between the two laminae to effect connection 
between the connector 1 O and the connection pads P 
on the printed circuit board 12. The laminae 26 and 28 
are preferably preshaped to conform to the particular 
application, and, for the application shown in FIGS. 1 
and 2, the laminae 26 and 28 are shaped at a right an­
gle to permit convenient Installation, with the vertical 
portion shown in FIG. 3 connected at positions A, B, 
and C to the three rows of tail portions 22 and the hor­
izontal portion connected at positions A', B', and C' to 
three rows of connection pads P on the circuit board 
12 as described below. As shown in the enlarged de­
tail of FIG. 3A, Individual conductive traces, as repre­
sented in general form by the reference character 30, 
are connected to their respective tail portions 22 by 
providing apertures 32 through the lamina 28 and the 
conductive trace 30 and through which the tail portion 
22 of the receptacle 20 extends. The lamina 26 in­
cludes an enlarged opening 34 that exposes the con­
ductive area at the end of the trace 30 in the area im­
mediately adjacent the tail portion 22. Electrical and 
mechanical connection is effected by soldering, rep­
resented at 36, in the usual manner. The connection 
to the printed circuit board 12 is a function of the type 
of interconnection desired. In the illustrated embodi­
ment and as shown in FIG. 38, the conductive traces 
30 of the flex circuit 14 are connected to their connec­
tion pads P on the circuit board 12 by providing an 
aperture 32' in the lamina 26 and an enlarged opening 
34' in the lamina 28 with the enlarged opening 34' fac­
ing its connection pad P. Sddering, as indicated by 
the reference character 38, is effected between the 
connection pad P and the conductive trace 30 to pro­
vide the electrical connection. Where the circuit board 
12 ls provided with terminal pins (not shown), the con­
figuration of FIG. 3A can be used to effect connection 
with the circuit board 12. 

As shown in the partial, flat development view of 
the flex circuit 14 in FIG. 4, a recurring set of interdi­
gitated conductive traces 30 are provided to effect 
connection from the connector 10 to the printed circuit 
board 12 with the opposite ends of the various traces 
30 defining connection fields for connecting, respec-
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tively, the tail portions 22 extending from the connec­
tor 1 O and the connection pads P on the circuit board 
12.Asalsoshown in the enlarged view of FIG. 6, rep­
resenting a single set of conductive traces 30, the up­
per ends of the conductive traces 30 are arranged In 
the rows A, B, and C that correspond to the spacing 
of the tail portions 22 of the receptacles 20, as shown 
in FIG. 3, and, in an analogous manner, the lower 
ends of the conductive traces are likewise located in 
rows A', B', and C' to define a set of traces A-A', B­
B', and C-C' that are repeated on a recurring basis as 
a function of the total number of interconnects that 
must be effected. In FIG. 6, the traces have been re­
designated as trace T1 connecting ends A and /It, 
trace T2 connecting ends Band B', and trace T3 con­
necting ends C and C'. As shown, each of the traces 
is defined by at least first and second trace sub-por­
tions in which the sum of the path lengths for the va­
rious trace sub-portions is equal. More specifically, 
the trace T1 is defined by trace sub-portions T11, T1 2, 

and T1a; the trace T2 ls defined by trace sub-portions 
T21 and T~; and the trace T3 is defined by trace sub­
portions T31 and T~. The sums of the various trace 
sub-portions for each of the traces T1, T2, and T3 are 
equat, that is, for the Illustrated embodiment, the fol­
lowing relationship holds: 
(T11) + (T12) + (T13) = (T21) + (T22) = (T31) + (T~) 

By providing equal length traces T1, T2, and T3, 
the resistance presented to the various signals is sub­
stantially the same and, additionally, the impedance 
of any interconnect is substantially the same as that 
of any other Interconnect to provide a connection sys­
tem well suited for digital bus applications. In addition 
to providing equal length traces T1, T2, and T3, equal 
length portions of the traces T1, T2, and T3 are posi­
tioned adjacent one another to provide equal capac­
itive/inductive interactions. In the embodiment illu­
strated in FIG. 6, trace sub-portions T13, a part of 
sub-portion T21, and sub-portion T31 are positioned 
adjacent one another. Since the traces T1, T2, and T3 
of FIG. 6 are positioned in a series of such traces, the 
trace sub-portions T13 and T31 will be bounded, re­
spectively, by the immediately adjacent trace sub­
portions T31 and T13 of other sets of traces T1, T2, 
andT3. 

As shown in FIG. 5, the end points A, A', B, B', C, 
and C' of the traces T1, T2, and T3 are located at pos­
itions in a predefined matrix to allow the trace config­
uration described above. More specifically and as 
shown in FIG. 5, the end points A, A', B, B', C, and C' 
are positioned on a rectangular matrix having row 
position numbers 1 through 6, corresponding to the 
rows of the connection fields for the tall portions 22 
of the connector 10 and the connection pads P of the 
circuit board, and column position numbers 1, 2, 3, 4, 
5, 6, 7, 8, .... corresponding to twice the total number 
of interconnect columns for the connector 10. As can 
be appreciated, the upper value of the column posl-
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tion number depends upon the length Of the connec­
tor 10 and the total number of interconnect columns. 
Using the row position and column position indices, 
all the traces T1, T2, and T3 start at odd column pos­
ition numbers with the trace T1 beginning at position 
(1,3) and ending at position (4,5), the trace T2 begin­
ning at position (2,3) and ending at position (5,4), and 
the trace T3 beginning at position (3,3) and ending at 
position (6, 1 ). The row positions for each of the begin­
ning and ending points for all the traces varies by 
three row positions with the column number varying 
by a relative +2 for the trace T1, the column number 
varying by a relative +1 for the trace T2, and the col­
umn number varying by relative -2 for the trace T3. 

The trace configuration described above is well 
suited for high speed digital bus applications since the 
interconnection path length is the same for each in­
terconnect within the series and provides substantial­
ly same resistance and impedance characteristics. 
While a single flex circuit 14 can be provided to effect 
the various interconnects, the preferred embodiment 
is a shown in the side view of FIG. 7 in which flex cir­
cuits 14 and 14' effect interconnection between the 
connector 10 (shown in dotted line illustration) and 
the upper and lower sides of the print circuit board 12. 

In the Illustrated embodiment, the distance be­
tween the tail portions of the C row of the connector 
10 and the A' row is equal to the row inter-spacing. As 
can be appreciated, the distance between the C row 
and the A' row can be Increased for different applica­
tions while maintaining equal paths lengths for the va­
rious traces. While the preferred embodiment has 
been illustrated In the context of a connector that In­
cludes receptacles, the invention is equally well suit­
ed for use with headers that include pins for mating 
with the receptacles of a connector. 

As can be appreciated by those skilled in the art, 
the present invention advantageously provides an im­
pedance controlled interface for effecting an electri­
cal connection between a connector and its circuit 
board in such a way that the resistance and related 
Impedance characteristics are substantially the same 
for each circuit interconnect. 

Thus It will be appreciated from the above that as 
a result of the present invention, an Impedance con­
trolled connector interface is provided by which the 
principal objectives, among others, are completely 
fulfllled. It will be equally apparent and Is C9ntemplat­
ed that modification and/or changes may be made In 
the Illustrated embodiment without departure from 
the Invention. Accordingly, it is expressly intended 
that the foregoing description and accompanying 
drawings are Illustrative of preferred embodiments 
only, not limiting, and that the scope of the present in­
vention is defined by the appended claims. 

Cl alms 

1. A connection interface for electrically conneCting 
a multi-row connector (10) or header to a circuit 

5 bearing substrate (12); said interface comprising 
a flex circuit (14, 14') having a first field of con­
nection areas (A,B,C) for connection to a corre­
sponding tail-portion field (22) associated with 
the connector (1 O); another field of connection 

10 areas (A',B',C',) for connection to a correspond­
ing connection field (P) associated with the circuit 
bearing substrate (12) and electrically conduc­
tive traces (30) each extending between corre­
sponding ones ofthe connection areas (32) ofthe 

15 first connection field (22) and the connection 
areas (32') ofthe other connection field (P), each 
of said traces (30) presenting substantially the 
same impedance between its connection areas 
(32, 32') as the other of the traces (30). 

20 

25 

2. The connection interface according to Claim 1, 
wherein each of said traces (30) is of equal length 
between their respective connection areas (A, B, 

· C A',B',C'). 

3. The connection interface according to Claim 1, 
wherein each of said traces (30) is of equal elec­
trical resistance. 

30 4. The connection Interface according to Claim 2 or 
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3, wherein each of said traces (30) is defined by 
at least first (T1 h T21, T31) and second sub-por­
tions (T12. T22, T33). 

5. A connection system for connecting a multi-row 
connector (10) or header having atleasttwo rows 
of connection devices (20) to a circuit bearing 
substrate (12); said system comprising: 

a flex circuit (14, 14') defined by first (26) 
and second (28) layers of an insulating sheet ma­
terial and having a first field of connection areas 
(A, B, C) for connection to a corresponding tail­
portion field (22) defined by the connection de­
vices (20) and another field of connection areas 
(A',B',C') for connection to a corresponding con­
nection field (P) associated with the circuit bear­
ing substrate (12), the first and second connec­
tion area fields (A, B, C, A',B' C') each being de­
fined by a respective first row of connection 
areas (A',A') and a respective second row of con­
nection areas (B', B'), said flex circuit (14, 14') 
having a first set of electrically conductive traces 
(30) extending between corresponding ones of 
the connection areas ofthe first rows (A, A') of the 
first and other connection fields and a second set 
of electrically conductive traces (30) extending 
between corresponding ones of the connection 
areas of the second row (B, B') of the first and 
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tlon number depends upon the length of the connec­
tor 10 and the total number of Interconnect columns. 
Using the row position and column position indices, -
all the traces T1, T2, and T3 start at odd column pos-
ition numbers with the trace T1 beginning at position s 
(1,3) and ending at position (4,5), the trace T2 begin-
ning at position (2,3) and ending at position (5,4), and 
the trace T3 beginning at position (3,3) and ending at 
position (6, 1 ). The row positions for each of the begin-
ning and ending points for all the traces varies by 10 

three row positions with the column number varying 
by a relative +2 for the trace T1, the column number 
varying by a relative +1 for the trace T2, and the col-
umn number varying by relative -2 for the trace T3. 

The trace configuration described above is well 1s 
suited for high speed digital bus applications since the 
interconnection path length is the same for each in­
terconnect within the series and provides substantial-
ly same resistance and impedance characteristics. 
While a single flex circuit 14 can be provided to effect 20 

the various Interconnects, the preferred embodiment 
is a shown in the side view of FIG. 7 in which flex cir-
cuits 14 and 14' effect interconnection between the 
connector 1 O (shown in dotted line illustration) and 
the upper and lower sides of the print circuit board 12. 2s 

In the illustrated embodiment, the distance be­
tween the tail portions of the C row of the connector 
1 O and the A' row is equal to the row inter-spacing. As 
can be appreciated, the distance between the C row 
and the A' row can be increased for different applies- 30 

tions while maintaining equal paths lengths for the va-
rious traces. While the preferred embodiment has 
been illustrated in the context of a connector that In­
cludes receptacles, the invention is equally well suit-
ed for use with headers that include pins for mating 35 

with the receptacles of a connector. 
As can be appreciated by those skilled in the art, 

the present invention advantageously provides an im­
pedance controlled interface for effecting an electri-
cal connection between a connector and its circuit 40 

board in such a way that the resistance and related 
impedance characteristics are substantially the same 
for each circuit interconnect. 

Thus it will be appreciated from the above that as 
a result of the present invention, an Impedance con- 4S 

trolled connector interface Is provided by which the 
principal objectives, among others, are completely 
fulfilled. It will be equally apparent and Is contemplat-
ed that modification and/or changes may be made in 
the illustrated embodiment without departure from so 
the invention. Accordingly, it is expressly intended 
that the foregoing description and accompanying 
drawings are Illustrative of preferred embodiments 
only, not limiting, and that the scope ofthe present in-
vention is defined by the appended claims. ss 
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Claims 

1. A connection interface for electrically connecting 
a multi-row connector (10) or header to a circuit 
bearing substrate (12); said interface comprising 
a flex circuit (14, 14') having a first field of con­
nection areas (A,B,C) for connection to a corre­
sponding tail-portion field (22) associated with 
the connector (10); another field of connection 
areas (A',B',C',) for connection to a correspond­
ing connection field (P) associated with the circuit 
bearing substrate (12) and electrically conduc­
tive traces (30) each extending between corre­
sponding ones of the connection areas (32) ofthe 
first connection field (22) and the connection 
areas (32') of the other connection field (P), each 
of said traces (30) presenting substantially the 
same impedance between its connection areas 
(32, 32') as the other of the traces (30). 

2. The connection interface according to Claim 1, 
wherein each of said traces (30) is of equal length 
between their respective connection areas (A, B, 
CA',B',C'). 

3. The connection Interface according to Claim 1, 
wherein each of said traces (30) ls of equal elec­
trical resistance. 

4. The connection interface according to Claim 2 or 
3, wherein each of said traces (30) is defined by 
at least first {T1 1, T21, T31) and second sub-por­
tions {T12, T22, T3,). 

5. A connection system for connecting a multi-row 
connector (10) or header having atleasttwo rows 
of connection devices (20) to a circuit bearing 
substrate (12); said system comprising: 

a flex circuit (14, 14') defined by first (26) 
and second (28) layers of an insulating sheet ma­
terial and having a first field of connection areas 
(A, B, C) for connection to a corresponding tail­
portion field (22) defined by the connection de­
vices (20) and another field of connection areas 
(A',B',C') for connection to a corresponding con­
nection field (P) associated with the circuit bear­
ing substrate (12), the first and second connec­
tion area fields {A, B, C, A',B' C') each being de­
fined by a respective first row of connection 
areas (A',A') and a respective second row of con­
nection areas (B', B'), said flex circuit (14, 14') 
having a first set of electrically conductive traces 
(30) extending between corresponding ones of 
the connection areas of the first rows (A, A') of the 
first and other connection fields and a second set 
of electrically conductive traces (30) extending 
between corresponding ones of the connection 
areas of the second row (B, B') of the first and 
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other connection fields, each of said traces (30) 
of said first and second sets of traces presenting 
substantially the same impedance to its connec­
tion areas as the other of the traces In its set and 
the traces of the other set. 

6. A connection system for connecting a multi-row 
connector (10) or header having at least three 
rows of connection devices (20) to a circuit bear­
ing substrate (12), said system comprising: 

a flex circuit (14, 14') defined by first (26) 
and second (28) layers of an Insulating sheet ma­
terial and having a first field of connection areas 
(A, 8, C) for connection to a corresponding tail­
portion field (22) defined by the connection de­
vices (20) and having another field of connection 
areas (A' 8' C') for connection to a corresponding 
connection field (P) associated with the circuit 
bearing substrate (12), the first and second con­
nection area field (A' 8' C') of said flex circuit (14, 
14') each being defined by a respective first row 
of connection areas (A, A'), a respective second 
row of connection areas (8, 8'), and a respective 
third row of connection areas (C, C'), said flex cir­
cuit (14, 14') having a first set of electrically con­
ductive traces (30) extending between corre­
sponding ones of the connection areas of the first 
rows (A, A') of the first and second connection 
fields, a second set of electrically conductive 
traces (30) extending between corresponding 
ones of the connection areas of the second rows 
(B, B') of the first and second connection fields, 
and a third set of a electrically conductive traces 
(30) extending between corresponding ones of 
the connection areas of the third rows (C, · C') of 
the first and second connection fields, each of 
said traces (30) of said first, second, and third 
sets presenting substantially the same Impe­
dance to its connection areas as the other of the 
traces in its set and the traces of the other sets. 

7. A connection system for connecting a multi-row 
connector (10) or header having at least six rows 
of connection devices (20) to opposi~ sides of a 
circuit bearing substrate (12) said system com­
prising: 

a six row connector or header (10) attach­
ed to an edge (24) of a circuit bearing substrate 
(12) and having three rows of connection devices 
(20) associated with one side of the circuit bear­
ing substrate (12) and three rows of connection 
devices (20) associated with the other side of the 
circuit bearing substrate (12), said circuit bearing 
substrate (12) having a connecti<m field (P) on 
the one side for connection with the first­
mentioned three rows of devices (20) and a con­
nection field (P) on the opposite side for connec­
tion to the second-mentioned three rows of devic-
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* C L M S * 
es (20): 

firSt (14) and second (14') flex circuits for 
connecting, respectively, the first-mentioned 
three rows of devices (20) to the first-mentioned 
connection field (P) of the circuit bearing sub­
strate (12) and the second-mentioned three rows 
of devices (20) to the second-mentioned connec­
tion field (P) of the circuit bearing substrate (12), 
each flex circuit being defined by first (26) and 
second (28) layers of an insulting sheet material 
and having a firstfield of connection areas (A, 8, 
C) for connection to a corresponding tail-portion 
field (22) defined by the associated connection 
devices (20) and having another field (A' ,B',C') of 
connection areas for connection to the corre­
sponding connection field (P) associated with the 
circuit bearing substrate (12), the first and sec­
ond connection area fields each defined by a re­
spective first row of connection areas (A, A'), a re­
spective second row of connection areas (8, B'), 
and a respective third row of connection areas 
(C,C'), said flex circuit having a first set of elec­
trically conductive trace (30) extending between 
corresponding ones of the connection areas 
(A,A') of the first rows of the first and the other 
connection fields, a second set of electrically 
conductive traces (30) extending between corre­
sponding ones of the connection areas (8, B') of 
the second rows ofthe first and the other connec­
tion fields, and a third set of electrically conduc­
tive traces (30) extending between correspond­
ing ones of the connection (C, C') of the third rows 
of the first and the other connection fields, each 
of said traces (30) of said first, second, and third 
set presenting substantially the same impedance 
to its connection areas as the other of the traces 
in its set and the traces of the other sets. 

8. The connection system according to Claim 5, 6 or 
7, wherein each of said traces (30) is of equal 
length between their respective connection 
areas (A, 8, C, A', B', C'). 

9. The connection system according to Claim 5, 6 or 
7, wherein each of said traces (30) is of equal 
electrical resistance. 

10. The connection system according to Claim 5, 6, 
7, 8 or 9, wherein each of said traces is defined 
by at least first (T1 1, T211 T31) and second sub­
portions (T12, TQ, T32) 

11. The connection system of Claim 5, wherein the 
first (A, A') and second B, 8') rows of connection 
areas for the first connection area field and the 
second connection area field are separated by 
the same Inter-row spacing. 
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12. The connection system according to Claim 6 or7, dungsbereichen (A', B', C') besitzt, fOr den An-
wherein the first (A, A') second (B, B') and third schluB an eln entsprechendes AnschluBfeld (P), 
(C, C') rows of connection areas for the first con- welches dem die Schaltung tragenden Substrat 
nection area field and the seeond connection (12) zugeordnet ist, wobei die ersten und zweiten 

v area field are separated by the same inter-row 5 AnschluBbereichsfelder (A, B, C, A:, B', C') je-
spacing. wails durch eine entsprechende erste Reihe von 

AnschluBbereichen (A', A') und eine entspre-
chende zweite Reihe von AnschluBbereichen (B', 

Patentanspriiche B') definiert sind, wobei ferner die flexible Schal-
10 tung (14, 14') einen ersten Satz von elektrlsch 

1. Verbindungs-Schnittstelle, um einen mehrreihi- leitenden Bahnen (30) aufweist, die sich zwi-
gen Verbinder (10) oder Verteiler elektrlsch mit schen entsprechenden der AnschluBbereiche 
elnem eine Schaltung tragenden Substrat(12) zu der ersten Reihen (A, A') der ersten und weitere 
verblnden, wobei die Schnittstelle elne flexible AnschluBfelder erstrecken und einen zweiten 
Schaltung (14, 14') mit elnem ersten Feld von An- 15 Satz von elektrlsch leitenden Bahnen (30) auf-
schluBberelchen (A, B, C) fOreine Verblndung mit waist, die sie zwischen entsprechenden der An-
einem entsprechenden Schwanz-Abschnitt-Feld schluBbereiche der zweiten Reihe (B, B') der er-
(22), welches dem Verbinder (10) zugeordnet ist, sten und weiterer AnschluBfeldererstrecken, wo-
aufweist, ein welteres Feld von Verbindungsbe- bei jede der Bahnen (30) des ersten und des 
reichen (A', B', C') fOr eine Verbindung mit einem 20 zwelten Satzes der Bahnen im wesentlichen die 
entsprechenden AnschluBfeld (P), welches dem gleiche lmpedanz an ihren AnschluBbereichen 
die Schaltung tragenden Substrat (12) zugeord- bieten wie die andere der Bahnen in ihrem Satz 
net ist und mit elektrlsch leitenden Bahnen (30) und die Bahnen des anderen Satzes. 
zu verbinden, von denen sich jede zwischen ent-
sprechenden Verbindungsbereichen (32) des er- 25 6. AnschluBsystem zum Verbinden eines Mehrrei-
sten AnschluBfeldes (22) und den Verbindungs- hen-Verbinders (10) oder Verteilers mit wenig-
bereichen (32') des anderen Verbindungsfeldes stens drei Reihen von AnschluBvorrlchtungen 
(P) erstreckt, wobel die Bahnen (30) im wesent- (20) zum AnschluB an ein eine Schaltung tragen-
lichen die gleiche lmpedanz zwischen ihren An- den Substrat (12), wobei das System aufweist: 
schluBbereichen (32, 32') wie andere der Bahnen 30 eine flexible Schaltung (14, 14'), die durch erste 
(30) haben. (26) und zweite (28) Schlchten eines isolierenden 

Blattmaterials definiert ist und ein erstes Feld 
2. Verbindungs-Schnittstelle nach Anspruch 1, bei von AnschluBbereichen (A, B, C) aufweist, um el-

der jede der Bahnen (30) zwischen deren jewei- nen AnschluB an ein entsprechendes Schwanz-
ligen Verblndungsbereichen (A, B, C, A', B', C') 35 Abschnitt-Feld (22) zu realisieren, der durch die 
gleiche Linge aufwelsen. AnschluBvorrichtungen (20) definiert ist und eln 

weiteres Feld von AnschluBbereichen (A', 8', C') 
3. Verbindungs-Schnittstelle nach Anspruch 1, bei besitzt fOr den AnschluB an ein entsprechendes 

der jede der Bahnen (30) gleichen elektrischen AnschluBfeld (P), welches dem die Schaltung 

\..._.;· 
Widerstand besitzt. 40 tragenden Substrat (12) zugeordnet ist, wobei 

das erste und das zweite AnschluBbereichsfeld 
4. Verbindungs-Schnittstelle nach Anspruch 2 oder (A', B', C') der flexiblen Schaltung (14, 14') je 

3, bei der jede der Bahnen (30) durch wenigstens durch eine entsprechende erste Reihe von An-
erste (T1 11 T21, T31) und zweite Unterabschnitte schluBbereichen (A, A'), eine jeweilige zweite 
(T12, ~. T3a) definlert ist. 45 Reihe von AnschluBberelchen (B, B') und eine je-

weilige drltte Reihe von AnschluBbereichen (C, 
5. Verbindungssystem zum Verbinden elnes Mehr- C') definiert ist, die flexible Schaltung (14, 14') el-

reihen-Verbinders (10) oderVerteilers mitwenlg- nen ersten Satz von elektrlsch leitenden Bahnen 
stens zwei Reihen von AnschluBvorrichtungen (30) aufweist, die sich zwischen entsprechenden 
(20) mit einem eine Schaltung tragenden Sub- 50 der AnschluBbereiche der ersten Reihe (A, A') 
strat (12), wobel das System aufweist elne fie- des ersten und des zweiten AnschluBfeldes er-
xlble Schaltung (14, 14'), die durch erste (26) und strecken, einen zwelten Satz von elektrlsch lei-
zweite (28) Schichten eines isolierenden Blatt- tenden Bahnen (30) aufwelst, die sich zwischen 
materials definiert ist und ein erstes Feld von An- entsprechenden der AnschluBbereiche der zwei-
schluBbereichen (A, B, C) zum AnschlieBen an 55 ten Reihe (B, B') des ersten und des zweiten An-
ein entsprechendes SchwanzAbschnitt-Feld schluBfeldes erstrecken und einen drltten Satz 
(22), welches durch die AnschluBvorrichtungen von elektrlsch leitenden Bahnen (30) aufweist, 
(20) definiert ist und ein anderes Feld von Verbin- die slch zwischen entsprechenden der AnschluB-

7 
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bereiche der dritten Reihen (C, C') des ersten 
und des zweiten AnschluBfeldes erstrecken, wo­
beijede der Bahnen (30) des ersten, des zweiten 
und des dritten Satzes Im wesentllchen die gtei­
che tmpedanz fur ihre AnschluBbereiche bietet 
wie die andere der Bahnen in ihrem Satz und wie 
die Bahnen der anderen Sitze. 

7. AnschluBsystem zum AnschlieBen eines Vielrei­
hen-Verbinders (10) oder Verteilers mit wenig­
stens sechs Reihen von AnschluBvorrichtungen 
(20) an sich gegenuberliegenden Seiten eines ei­
ne Schaltung tragenden Substrats (12), wobel 
das System aufweist: 
einen sechs Reihen-Verbinder oder Verteiler 
(10), der an einem Rend (24) eines eine Schal­
tung tragenden Substrats (12) befestigt ist und 
drel Reihen von AnschluBvorrichtungen (20) be­
sitzt, die einer Seite des die Schaltung tragenden 
Substrats (12) zugeordnet sind und drei Reihen 
von AnschluBvorrichtungen (20) besitzt, die der 
anderen Seite des die Schaltung tragenden Sub­
strats (12) zugeordnet sind, wobei das die Schal­
tung tragende Substrat (12) ein AnschluBfeld (P) 
auf einer Seite aufweist, um eine Verbindung mit 
den ersterwihnten drei Reihen an Vorrichtungen 
(20) herzustellen und ein AnschluBfeld (P) auf der 
gegenuberliegenden Selte besitzt, um einen An­
schluB mit den als zweiten erwihnten drei Rei­
hen der Vorrichtungen (20) .zu bewirken: erste 
(14) und zweite (14') flexible Schaltungen, fur ei­
ne jeweillge Verbindung der ersterwihnten drei 
Reihen an Vorrichtungen (20) mit dem erster­
wihnten AnschluBfeld (P) des die Schattung tra­
genden Substrats (12) und um die zweiterwihn­
ten drei Reihen an Vorrichtungen (20) mit dem an 
zwelter Stelle erwihnten AnschluBfeld (P) des 
die Schaltung tragenden Substrats (12) zu ver­
blnden, wobeijedeflexible Schaltung durch erste 
(26) und zweite (28) Schichten eines isolierenden 
Blattmaterials deflnlert ist und ein erstes Feld 
von AnschluBbereichen (A, B, C) besitzt filr den 
AnschluB an ein entsprechendes Schwanz­
Abschnitt-Feld (22), watches durch die zugeord­
neten AnschluBvorrichtungen (20) definiert 1st 
und ein welteres Feld (A', B', C') von AnschluB­
bereichen besitzt, fur eine Verbindung mlt einem 
entsprechenden AnschluBfeld (P), welches dem 
die Schaltung tragenden Substrat (12) zugeord­
net ist, wobei das erste und das zweite AnschluB­
bereichsfeld jeweils durch eine entsprechende 
erste Reihe von AnschluBbereichen (A, A'), eine 
jeweilige zweite Reihe von AnschluBbereichen 
(B, B') und eine entsprechende dritte Reihe von 
AnschluBbereichen (C, C') definiert ist, wobel fer­
ner die flexible Schaltung einen ersten Satz von 
elektrisch leitenden Bahnen (30) aufweist, die 
sich zwischen entsprechenden der AnschluBbe-
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reiche (A, A') der ersten Reihen der ersten und 
weiterer AnschluBfelder erstrecken, einen zwei­
ten Satz von elektrisch leitenden Bahnen (30) 
aufweist, die sich zwischen entsprechenden der 
AnschluBbereiche {B, B') derzweiten Reihen der 
ersten und weiterer AnschluBfelder erstrecken u 
nd einen dritten Satz von elektrisch leitenden 
Bahnen (30) aufwelst, die sich zwischen entspre­
chenden der AnschluBbereiche (C, C') der dritten 
Reihen der ersten und weiterer AnschluBfelder 
erstrecken, wobei jede der Bahnen (30) des er­
sten, zweiten und dritten Satzes Im wesentlichen 
die gleiche lmpedanz hinsichtlich der AnschluB­
bereiche aufweist wie die andere der Bahnen in 
ihrem Satz und wie die Bahnen der anderen Sit­
ze. 

8. AnschluBsystem nach Anspruch 5, 6 oder 7, bei 
dem jade der Bahnen (30) von gleicher Linge 
zwischen den jeweiligen AnschluBbereichen (A, 
B, C, A', B', C') isl 

9. AnschluBsystem nach Anspruch 5, 6 oder 7, bei 
dem jede der Bahnen (30) einen gleichen elektri­
schen Widerstand besitzt 

10. AnschluBsystem nach Anspruch 5, 6, 7, 8 oder 9, 
bei dem jede der Bahnen durch wenigstens erste 
(T1h T2h T31) und zweite Unterabschnitte (T1 2, 

T22, T32) definiert ist. 

11. AnschluBsystem nach Anspruch 5, bei dem die 
ersten (A, A!) und zweiten (B, B') Reihen von An­
schluBbereichen fQrdas ersteAnschluBberelchs­
feld und das zweite AnschluBbereichsfeld durch 
den gleichen ZWlschenreihenabstand getrennt 
sind. 

12. AnschluBsystem nach Anspruch 6 oder 7, bel 
dem die erste (A, A!), die zweite (B, B') und die 
dritte {C,C') Reihe der AnschluBbereiche fur das 
erste AnschluBbereichsfeld und das zweite An­
schluBbereichsfeld durch den gleichen Zwi­
schenreihenabstand getrennt sind. 

Revendlcatlons 

1. Une interface de connexion pour connecter elec­
triquement un connecteur (10) ou une embase a\ 
rangees multiples a\ un substrat (12) comportant 
un circuit; ladite interface comprenant un circuit 
flexible (14, 14') comportant un premier champ 
de surfaces de connexion (A, B, C) pour la 
connexion a\ un champ correspondant (22) de 
partie de queue, associe au connecteur (10); un 
autre champ de surfaces de connexion (A', B', 
C') pour la connexion a\ un champ de connexion 

s * 
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correspondent (P) associ6 au substrat (12) por­
tent un circuit, et des traces 61ectriquement 
conductrlces (30) s'6tendant chacune entre des 
surfaces correspondantes parmi les surfaces de 
connexion (32) du premier champ de connexion 5 
(22) et les surfaces de connexion (32') de l'autre 
champ de connexion (P), chacune desdites tra-
ces (30) pr6sentant sensiblement la mAme imp6-
dance entre ses surfaces de connexion (32, 32') 
que l'autre desdites traces (30). 10 

2. L'interface de connexion selon la revendicatlon 1, 
dans laquelle chacune desdites traces (30) pr6-
sente la mAme longueur entre ses surfaces de 
connexion (A, B, C; A', B', C'). 15 

3. L'interface de connexion selon la revendication 1, 
dans laquelle chacune desdites traces (30) pr6-
sente la mAme r6sistance 61ectrique. 

4. !'interface de connexion selon la revendication 2 
ou 3 dans laquelle chacune desdites traces (30) 
est dMinie par au moins une premiere (T1 1, T2h 
T31) et une deuxieme (T1 h T221 T3a) sous-

20 

parties. 25 

5. Un systeme de connexion pour connecter un 
connecteur (10) ou une embase i rang6es multi­
ples comportant au moins deux rang6es de dis-
positifs de connexion (20) i un substrat compor- so 
tant un circuit (12); ledit systeme comprenant: 

un circuit flexible (14, 14') d6fini par une 
premiere (26) et une deuxieme (28) couches d'un 
mat6riau isolant en feuille et pr6sentant un pre-
mier champ de surfaces de connexion (A, B, C) 35 
pour la connexion i un champ correspondent de 
partie de queue (22) dMinl par les dispositifs de 
connexion (20} et un autre champ de surfaces de 
connexion (A', B', C') pour la connexion i un 
champ de connexion correspondent (P) associ6 40 
au substrat (12) portant le circuit, le premier et le 
deuxieme champs de surfaces de connexion (A, 
B, C, A', B', C') 6tant d6fini chacun par une pre­
miere rangee respective de surfaces de 
connexion (A', A') et une deuxieme rang6e res- 45 
pective de surfaces de connexion (B', B'), ledit 
circuitflexible (14, 14') presentant un premierjeu 
de traces 61ectriquement conductrices (30) 
s'6tendant entre des surfaces correspondantes 
des surfaces de connexion des premieres ran- so 
g6es (A, A') du premier et des autres champs de 
connexion, et un deuxieme jeu de traces 61ectri­
quement conductrices (30) s'6tendant entre res 
surfaces correspondantes parmi les surfaces de 
connexion de la deuxieme rang6e (B, B') du pre- ss 
mier et des autres champs de connexion, chacu-
ne desdites traces (30) dudit premier et dudit 
deuxieme jeux de traces presentant sensible-

9 
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ment la mAme imp6dance i ses surfaces de 
connexion que les autres parmi les traces dans 
son jeu et les traces de l'autre jeu. 

6. Un systilme de connexion pour connecter un 
connecteur (10) ou une em base i au moins trois 
rang6es de dispositifs de connexion (20) i un 
substrat portant un circuit (12); ledit systt\me 
comprenant: 

un circuit flexible (14, 14') dMini par une 
premiere (26) et une deuxieme (28) couches d'un 
mat6riau lsolant en feuille et pr6sentant un pre­
mier champ de surfaces de connexion (A, B, C) 
pour la connexion i un champ de partie de queue 
correspondent (22) dMini par les dispositifs de 
connexion (20) et pr6sentant un autre champ de 
surfaces de connexion (A', B', C') pour la 
connexion i un champ de connexion correspon­
dent (P) associ6 au substrat (12) portant le cir­
cuit, le premier et le deuxieme champs de surfa­
ces de connexion (A', B', C') dudit circuit flexible 
(14, 14') 6tant chacun d6fini par une premiere 
rang6e respective de surfaces de connexion (A, 
A'), par une deuxieme rang6e respective de sur­
faces de connexion (B, B') et par une troisieme 
rang6e respective de surfaces de connexion (C, 
C'), ledit circuit flexible (14, 14') pr6sentant un 
premier jeu de traces 61ectriquement conductri­
ces (30) s'6tendant entre res surfaces de 
connexion correspondantes panni les surfaces 
de connexion des premieres rang6es (A, A') des 
premier et deuxieme champs de connexion, un 
deuxieme jeu de traces electriquement conduc­
trices (30) s'6tendant entre les surfaces de 
connexion correspondantes parmi res surfaces 
de connexion des deuxiemes rang6es (B, B') du 
premier et du deuxieme champs de connexion, et 
un troisieme jeu de traces 61ectriquement 
conductrices (30) s'etendant entre les surfaces 
de connexion correspondantes parmi les surfa­
ces de connexion des troisiemes rang6es (C, C') 
du premier et du deuxieme champs de 
connexion, chacune desdites traces (30) desdits 
premier, deuxieme, et troisieme jeux pr6sentant 
sensiblement la mAme imp6dance i ses surfaces 
de connexion que les autres traces de son jeu, et 
que les traces des autres jeux. 

7. Un systeme de connexion pour connecter un 
connecteur (10) ou une embase i rang6es multi­
ples comprenant au moins six rang6es de dlspo­
sitifs de connexion (20), i des faces oppos6es 
d'un substrat portant u n circuit (12), ledit systeme 
comprenant: 

un connecteur ou une embase (10) i six 
rang6es etfix6 i un bord (24) d'une substrat (12) 
portant un circuit et pr6sentant trols ranges de 
dispositifs de connexion (20) associ6s i l'unedes 
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faces du substrat (12) portant un circuit et trois 
rangees de disposltlfs de connexion (20) asso-
cies 11 l'autre face du substrat (12) portant un cir-
cult, ledlt substrat portant un circuit (12) presen-
tant un champ de connexion (P) sur l'une de ses 
faces pour la connexion aux trois rangees men-
tionnees en premier des disposltlfs (20) et un 
champ de connexion (P) sur la face opposee pour 
la connexion aux trols rangees mentionnees en 
second des dispositifs (20); 

un premier (14) et un second (14') circuits 
flexlbles pour connecter, respectivement, les 
trols rangees mentionnees en premier des dis po-
sltlfs (20) au champ de connexion mentionne en 
premier (P) du substrat (12) portant un circuit et 
les trols rangees mentionnees en second des dis-
positifs (20) au champ de connexion (P) mention-
ne en second du substrat (12) portant un circuit, 
chaque circuit flexible etant dMini par une pre-
miilre (26) et une deuxiilme (28) couches d'un 
materiau isolant en feuilles et presentant un pre-
mier champ de surfaces de connexion (A, B, C,) 
pour la connexion 11 un champ de partle de queue 
correspondant (22) defini par les dispositifs de 
connexion associes (20), et presentant un autre 
champ (A', B', C') de surfaces de connexion pour 
la connexion au champ de connexion correspon-
dant (P) associe au substrat (12) portant un cir-
cult, le premier et le deuxiilme champs de surfa-
ces de connexion etant chacun defini par une 
premiilre rangee respective de surfaces de 
connexion (A, A:), par une deuxlilme rangee res-
pective de surfaces de connexion (B, B') et par 
une troislilme rangee respective de surfaces de 
connexion (C, C'), led it circuit flexible presentant 
un premier jeu de traces electrlquement conduc-
trices (30) s'etendant entre les surfaces de 
connexion correspondantes (A, A') pannl les pre-
miilres rangees du premier et des autres champs 
de connexion, un deuxiilme jeu de traces electrl-
quement conductrices (30) s'etendant entre les 
surfaces de connexion correspondantes (B, B') 
panni les deuxiilmes rangees du premier et des 
autres champs de connexion, et un troisiilme jeu 
de traces electriquement conductrlces (30) 
s'etendant entre les surfaces de connexion 
correspondantes (C, C') parmi les troisiilmes ran-
gees du premier et des autres champs de . 
connexion, chacune desdites traces (30) desdits 
premier, deuxiilme, et troisiilme jeux presentant 
sensiblement la mAme Impedance 11 ses surfaces 
de connexion que les autres traces de son jeu, et 
que les traces des autres jeux. 

Le systilme de connexion selon la revendicatlon 
5, 6 ou 7, dans lequel chacune desdites traces 
(30) presente la mAme longueur entre ses surfa-
ces de connexion respectlves (A, B, C, A', B', C'). 
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9. Le systilme de connexion selon la revendication 
5, 6 ou 7, dans lequel chacune desdites traces 
(30) presente la mAme resistance 81ectrlque. 

10. Le systilme de connexion selon la revendication 
5, 6, 7, 8 ou 9, dans lequel chacune desdites tra­
ces est dMinie par au moins une premiilre (T1 h 

T2h T31) et une deuxlilme (T12, T~. ~sous­

parties. 

11. Le systilme de connexion selon la revendication 
5, dans lequel la premiilre (A, A') et la deuxlilme 
(B, B') rangees de surfaces de connexion pour le 
premier champ de surfaces de connexion et pour 
le deuxiilme champ de surfaces de connexion 
sont separees par le mAme pas d'espacement 
entre rangees. 

12. Le syst6me de connexion selon la revendicatlon 
6 ou 7, dans lequel la premiilre (A, A'), la deuxl6-
me (B, B') et la troisiilme (C,C') rangees de sur­
faces de connexion pour le premier champ de 
surfaces de connexion et pour le deuxlilme 
champ de surfaces de connexion sont separees 
par le m!me pas d'espacement entre rangees. 


