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ELECTRIC CABLE, IN PARTICULAR A DATA TRANSMISSION 

CABLE, EQUIPPED WITH MULTI-LAYER, STRIP-TYPE 

SCREENING SHEET 

5 The invention relates to an electric cable, in particular a data transmission 

cable, having at least one line, in particular several intertwisted pairs of 

lines, so-called twisted pairs, according to the preamble of claim 1. 

Such an electric cable is known from EP 1 632 957 A2. This prior art 

10 document discloses a screening sheet for the at least one line which screen­

ing sheet includes at least one substrate layer of a plastic material and at 

least one screening layer of an electrically conductive material, in particu­

lar metal, which the substrate layer is lined with. The screening layer is 

provided with spacing gaps for electrical interruption thereof in a longitu-

15 dinal strip direction with the spacing gaps extending crosswise of the longi­

tudinal strip direction and recurring at longitudinal intervals. Further on the 

cable includes an external envelope of an insulating material. 

The problems the invention deals with can be explained most obviously in 

20 conjunction with high-speed data transmission cables, which, however, 

does not restrict the use of the invention to this purpose. 

Customary data transmission cables use several of the above twisted pairs, 

for example four, which are preferably screened as the category of trans-

25 mission bandwidth and transmission quality rises. External screening of the 

twisted pairs as well as screening of the twisted pairs one in relation to the 

other in a cable are important in this case. 
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For corresponding specifications of transmission bandwidth and transmis­

sion quality to be obtained, US 6 624 359 B2 teaches to provide the twisted 

pairs with a screening sheet which is comprised of a laminate of a plastic-

material substrate layer lined with a screening layer of metal. This docu-

5 ment further shows the most varying configurations of how to fold this 

laminated sheet so that it forms an external screening envelope placed 

around several twisted pairs. Fundamentally, the screening sheet is de­

signed as a strip of material having a continuous screening layer, for exam­

ple of aluminum or copper, in the longitudinal direction of the strip. 

10 

The above design of an electrically conductive screening layer that is con­

tinuous in the longitudinal direction of the cable gives rise to problems of 

grounding because, given varying potentials at the ends of a line, high po­

tential compensation currents can flow through the screening. They cause 

15 malfunction and possibly even damages of equipment connected to such a 

data transmission cable. 

This problem is solved according to the above-mentioned EP 1 632 957 A2 

by the strip-type screening sheet comprising spacing gaps in the screening 

20 layer which extend somewhat crosswise of the longitudinal direction of the 

strip, longitudinally recurring at intervals. They serve for electrical inter­

ruption of the screening layer in the longitudinal direction of the strip. Con­

sequently, there is no continuous electrically conductive connection in the 

longitudinal direction of the screening sheet, which completely precludes 

25 any flow of potential compensation currents. But although the gaps being 

small as compared to the rest of the screening surface of the pieces of foil 

that lie between the spacing gaps, there is some deterioration in the screen­

ing properties of the screening sheet which for high-frequency applications 

might not be acceptable. 
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It is therefore an object of the invention to improve the shielding perform­

ance of the known electric cable especially to further suppress the so-called 

"alien crosstalk" between two electric cables arranged in vicinity to each 

5 other. 

This object is achieved according to the characterising part of claim 1 by a 

semi-conductive shielding layer arranged between the screening sheet and 

the external envelope. In the context of the invention "semi-conductive" 

10 does not mean a typical semi-conductor like silicon but refers to a material 

the conductivity of which is in between an insulator and an electrically 

conductive material, like a metal. 

Due to the physical properties of the semi-conductive shielding on the one 

15 hand a shielding effect is generated as concerns the secondary high-

frequent radiation, thus effectively reducing the mentioned "alien 

crosstalk". On the other hand in the longitudinal direction of the cable the 

resistance of the semi-conductive shielding is high enough to avoid the 

above mentioned high potential compensation currents which could flow 

20 through the screening in case this would be from a conductive metal mate­

rial. Accordingly the choice of the semi-conductive material for the shield­

ing layer is an optimal compromise concerning two rather incompatible 

purposes. 

25 According to a preferred embodiment the semi-conductive shielding layer 

is made of a polymer material filled with suitable semi-conductive parti­

cles. A typical example for such a material is a so-called thermoplastic 

black polyethylene compound, a standard semi-conductive polymer mate­

rial which is commercially available and readily processible on common 
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extruders. This material is a polymer comprising carbon black particles as 

semi-conductive particles. 

According to a further preferred embodiment the radial thickness of the 

5 semi-conductive shielding layer lies between 0,1 mm and 0,5 mm, most 

preferably between 0,3 mm and 0,4 mm or explicitly 0,35 mm. These di­

mensions are well adapted to the usual conditions in electric cables and 

particularly data transmission cables. 

10 The conductivity values expressed as the so-called volume resistivity of the 

semi-conductive shielding layer may range between 10 Q-cm and 1000 

Q-cm, preferably the volume resistivity is about 100 Q-cm. An according 

value of the conductivity is 0,01 S-m/mm2. Thus it is clear that - as out­

lined above - the term "semi-conductive" material does not mean a typical 

15 semi-conductor like silicon but refers to a material the conductivity of 

which is in between an insulator and an electrically conductive material, 

like a metal. 

The semi-conductive shielding layer may preferably be extruded onto the 

20 inner parts of the cable, i.e. the screening sheet surrounding the at least one 

line of the cable. This is an established production method easy and reliable 

to handle. An economic development of this extrusion step is the co-

extrusion of the semi-conductive shielding layer together with the external 

envelope of an insulating material. 

25 

In keeping with a further preferred embodiment of the invention, the spac­

ing gaps in the screening layer of the screening sheet recur periodically. 

The ratio that the spacing-gap width bears to the length of the pieces of foil 
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between the spacing gaps preferably ranges between 1:12 and 1:300, with 

typical lengths of the pieces of foil being in the range of 60 to 150 mm and 

typical widths of the spacing gaps being in the range of 0,5 to 5 mm. In 

practice, the corresponding geometric values must be chosen such that no 

5 peaks of impedance or return loss, owing to the periodicity of the structure, 

will occur in the range of transmission frequency of the data transmission 

cable. 

In keeping with another preferred embodiment of the invention, successive 

10 spacing gaps are arranged at a preferably small, acute angle relative to the 

transverse direction of the strip. 

With the spacing gaps positioned in parallel at an angle to the transverse 

direction of the strip, the pieces of foil there-between have the form of a 

15 parallelogram. Upon application of the screening sheet in the longitudinal 

direction of the axis of the cable, this embodiment allows a gap to form that 

rotates in the way of a helix around the axis of the cable. Upon application 

of the sheet by a so-called banding system or when the cable is stranded, 

the acute angle of the spacing gaps relative to the transverse direction of 

20 the strip can be designed for compensation by the angle of stranding, re­

sulting in a cylindrical gap free of metal. 

Upon alternating angular position, the pieces of foil between the spacing 

gaps will be trapezoidal. This configuration has the advantage that, with 

25 these strips of screening sheet being wound about their longitudinal axis for 

a tubular envelope to form, the spacing gaps run helically, which, upon 

interruption of the path of the current in the longitudinal direction, is ac­

companied with advantages in the screening behaviour as opposed to the 
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gaps that are strictly rectangular in relation of the longitudinal direction of 

the strip. 

According to another preferred embodiment of the invention the external 

5 envelope is made of a low smoke halogen free polymer material. Basically 

co-polymers of PE, EVA, filled ATH or the like materials are convenient 

for the outer protection layer (jacket). 

Finally a separating foil may be inserted between the inner part of the ca-

10 ble, especially the screening sheet for the internal lines, and the semi-

conductive shielding layer. This construction has the advantage that with 

the extrusion of the semi-conductive shielding layer this material cannot 

intrude into the gaps which are regularly present within the internal struc­

ture of the cable, i.e. between the internal lines of the cable and the screen-

15 ing sheet. 

Further features, details and advantages of the invention will become ap­

parent from the ensuing description of an exemplary embodiment, taken in 

conjunction with the drawings. 

20 

Fig. 1 is a strongly diagrammatic perspective partial view of a data trans­

mission cable, 

Fig. 2 is a cross sectional view of the data transmission cable of Fig. 1, and 

25 

Fig. 3 is a perspective diagrammatic view, partially broken away, of a 

multi-layer screening sheet used within the data transmission cable 

of Fig. 1. 
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Referring to Fig. 1 and 2 the structure of the data transmission cable can be 

explained. Within the core of the cable four pairs PI to P4 of twisted lines 

1 are running parallel to each other. Each line 1 has a metallic core wire 2, 

which is a 0,40 to 0,65 mm diameter solid or stranded bare copper wire, 

5 and a 1,0 to 1,6 mm diameter insulation 3 made of a foam skin polyole-

phine as is common in the art. Two pairs PI / P2 and P3 / P4, respectively 

are surrounded by screening sheets 4.1, 4.2, which are explained in more 

detail in connection with Fig. 2. Both screening sheets 4.1, 4.2 are wrapped 

around the pairs PI / P2 and P3 / P4, respectively in an S-configuration 

10 thus each pair PI to P4 is fully surrounded by the screening sheet 4.1 or 

4.2. 

Further on a thin tube-like separating foil 5 made of an adequate thermo­

plastic material surrounds the central cables structure of the pairs PI to P4 

15 and the screening sheets 4.1, 4.2. 

A semi-conductive shielding layer 6 is extruded onto the separating foil 5 

with the pairs PI to P4 of the lines 1 and the screening sheets 4.1, 4.2 

within. The radial thickness T6 of this shielding layer 6 is about 0,35 mm, 

20 its material is a so-called carbon black polyethylene which has a volume 

resistivity of about 100 Q-cm. 

The outermost part of the data cable shown in Fig. 1 and 2 is an external 

envelope 7 made of common low smoke halogen free polymer material 

25 according to EN 50290-2-24. Usual alternatives for the material of the en­

velope 7 are PE, PUR or PVC. The radial thickness T7 of the envelope 7 is 

about 0,3 mm, but may range from 0,2 mm to 0,8 mm. 
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Fig. 3 illustrates the basic design of a multi-layer strip-type screening sheet 

4. It comprises a first substrate layer 20 of continuous, strip-type plastic 

material, preferably polyester, of a thickness of 9 to 50 |im. It is lined with 

a screening layer 30 that consists of individual pieces of metal foil 40 sepa-

5 rated from each other by a spacing gap 50 (also indicated in dashed lines in 

Fig. 1). These rectangular pieces of foil have a typical length L of 60 mm 

to 150 mm in the longitudinal strip direction Z. The gap width D in the 

longitudinal strip direction Z typically amounts to approximately 0,5 mm to 

5 mm so that the ratio that the gap width D bears to the length L of the 

10 pieces of foil 4 ranges between 1:12 and 1:300. The width of the pieces of 

foil 40 can slightly be less than that of the substrate layer 20 so that the 

longitudinal edges 60 of the substrate layer 20 project by some millimeters 

over the longitudinal edges 70 of the screening layer 30. The metal foil of 

the screening layer 30 preferably consists of aluminum of a layer thickness 

15 between 5 and 50 |im. 

The screening layer 30 is lined with another substrate layer 80 so that a 

kind of sandwich sheeting is produced. The substrate layer 80 may consists 

of the same material as the substrate layer 20 or another suitable insulating 

20 material and is tightly united with the bottom substrate layer 20 in the vi­

cinity of the longitudinal edges that project laterally over the screening 

layer 30. Thus the screening layer 30 is hermetically insulated outwards. 

Durably uniting the three layers 20, 30, 80 takes place by suitable adhe-

25 sives customary in the field of laminated sheeting. For reasons of manufac­

ture and stability, the substrate layer 20 can be comprised of several layers 

of uniform material. 
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The spacing gaps 50 are disposed at a small acute angle W to the transverse 

direction X of the strip, but parallel to each other in this screening sheet 

4.1, 4.2. Thus the pieces of metal foil 40 between two adjacent spacing 

gaps 50 are designed in the form of a parallelogram in a plan view. 
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Patent Claims 

1. An electric cable, in particular a data transmission cable, comprising 

- at least one line (1), in particular several twisted-pair lines (PI to 

5 P4), 

- a screening sheet (4.1, 4.2) for the at least one line (1) which screen­

ing sheet (4.1, 4.2) includes at least one substrate layer (20, 80) of a 

plastic material and at least one screening layer (30) of an electri­

cally conductive material, in particular metal, which the substrate 

10 layer (20, 80) is lined with, wherein the screening layer (30) being 

provided with spacing gaps (50) for electrical interruption thereof in 

a longitudinal strip direction (Z), with the spacing gaps (50) extend­

ing crosswise of the longitudinal strip direction (Z) and recurring at 

longitudinal intervals (p), and 

15 - an external envelope (7) of an insulating material, 

characterized by 

- a semi-conductive shielding layer (6) arranged between the screen­

ing sheet (4.1, 4.2) and the external envelope (7). 

20 2. An electric cable according to claim 1, characterized in that the semi-

conductive shielding layer (6) is made of a polymer material filled with 

semi-conductive particles. 

3. An electric cable according to claim 2, characterized in that the semi-

25 conductive shielding layer (6) is made of a thermoplastic black poly­

ethylene compound. 

4. An electric cable according to one of the preceding claims, character­

ized in that the radial thickness (T6) of the semi-conductive shielding 
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layer (6) is between 0,1 mm and 0,5 mm, preferably 0,3 mm to 0,4 mm. 

5. An electric cable according to one of the preceding claims, character­

ized in that the volume resistivity of the material of the semi-

5 conductive shielding layer (6) is between 10 Q-cm and 1000 Q-cm, 

preferably 100 Q-cm. 

6. An electric cable according to one of the preceding claims, character­

ized in that the semi-conductive shielding layer (6) is extruded onto the 

10 screening sheet (4.1, 4.2) surrounding the at least one line (1). 

7. An electric cable according to one of the preceding claims, character­

ized in that the semi-conductive shielding layer (6) and the external 

envelope (7) are tightly bonded together. 

15 

8. An electric cable according to claim 7, characterized in that the semi-

conductive shielding layer (6) and the external envelope (7) are co-

extruded. 

20 9. An electric cable according to one of the preceding claims, character­

ized in that the spacing gaps (50) in the screening layer (30) recur at 

periodical intervals. 

10. An electric cable according to one of the preceding claims, character-

25 ized in that the spacing gaps (50) extend at an acute angle (W) in rela­

tion to a transverse strip direction (X). 
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11. An electric cable according to claim 9, characterized in that two suc­

cessive spacing gaps (50) extend in parallel or alternating angular direc­

tions in relation to the transverse strip direction (X) such that the foil 

pieces (40) that remain there-between have a shape of a parallelogram 

5 or trapezoid, respectively. 

12. An electric cable according to one of the preceding claims, character­

ized in that the external envelope (7) is made of a low smoke halogen 

free polymer material. 

10 

13. An electric cable according to one of the preceding claims, character­

ized in that a separating foil (5) is inserted between the screening sheet 

(4.1, 4.2) and the semi-conductive shielding layer (6). 


