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IMPROVED FLEXIBLE STRIP CABLE . 

This invention relates to the testing of electronic devices·and, in particular, to the 

testing of electronic wiring carried on flexible strip cables. 

Flexible strip cables are used in electronic devices to carry electric signals. Such 

strip cables allow many traces to carry independent signals in a small space. The traces 

have electrical strip contacts which . are aceessible to a connector in the electronic 

device. · 

Testing of the flexible strip cables is required during manufacture to ensure that the 

traces function properly. However, the distance between each strip contact may be on 

the order of 0.5 mm. Thus, if a test probe is misaligned such that either no strip contact 

is probed, or such that more t~an one strip contact is probed, the flexible strip cable may 

be damaged or even ruined. Furthermore, misalignment of a test probe caus.es 

in~ccurate test results. 

Additionally, manufacturing processes may use signals through a flexible strip cable 

in the device being manufactured. For example, in one process for manufacturing a 

magneto-optical drive, an optics module flexible strip cable is aligned using electrical 

connections out of the flexible strip cable. 

One prior attempt to perform this testing has been to attach a test connector to the 

traces on the fl~xible strip cable. Such a connection may be made at the strip contacts. 

This form of connection tests the entire length of the traces. Test connectors with a lead 

spacing on the order of 0.5 mm, however, may have a useful life of less than 50 

connections and disconnections. By contrast, a small tnanufacturing facility may 

produce several hundred electronic devices per day, requiring a corresponding number 

of connections and disconnections. Test connectors, therefore, wear out many times 

each day, thereby increasing the cost of production. 

Another form of prior testing has been to attach another test cable or test probes 

to some point on the length of the fl~xible strip cab.le. The attach_ment point is not at the 

strip contacts on the flexible strip cable. Further, the test cable or test probes are 

permanently attached to the flexible strip cable, even in a final production model of the 

electronic device, adding to the size required by the flexible strip cable. Testing in this 

manner does not allow testing of the entire length of the traces. 

According to the present invention there is provided an· elongated flexible strip 

cable having a series of strip traces disposed lengthwise thereon. Each of the strip 

traces has electrical strip contacts near one end of the flexible strip cable. An extension 

cable is integral with .the flexible strip cable at the end near the strip contacts. The end 
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of the extension cable remote from the flexible strip cable is wider than the flexible strip 
cable. A series of test traces are disposed on the extension cable. ·Each of the t~st 
traces is electricaily connected to one of the strip traces, and has an electrical test 
contact near the end of the extension cable remote from the flexible strip cable. The 
minimum distance between two test contacts is greater than the minimum distance 
between two strip contacts. 

In another embodiment of the invention, the test contacts are electrically accessible 
through one surface of the. extension cable in any pattern such that the minimum 
distance between two test contacts is greater than the minimum distance between tWo 
strip contacts. In still another embodiment, at least one test contact i~ electrically 
accessible through one surface of the extension cable and at least one test contact is 
electrically accessible through the opposing surface of the extension cable. 

In any of the above embodiments, a tooling guide may be attached to or integral 
with either the flexible strip cable or the extension cable such that a cutting tool may be 
aligned with the connection between the flexible strip cable or the extension cable. 

More specifically, the present invention includes a flexible strip test cable having 
an elongated flexible strip cable with a first end, a series of strip traces for carrying 
electrical current, the strip traces being disposed lengthwise on the flexible strip cable, 
each of the strip traces having a corresponding electrical strip contact near the first end 
of the flexible strip cable. A minimum distance betWeen two of the strip contacts thereby 
defining a strip trace pitch. The present flexible strip test cable is further provided with 
an extension cable having a first end and a second end. This extension cable is integral 
with the flexible strip cable. In accordance with one aspect of the present invention, the 
first end of the extension cable is connected to the first end of the flexible strip cable, 
and the second end of. the extension cable is provided with a width_ greater than the 
width of the first end of the flexible strip cable. This embodiment of the present 
invention further includes a series of test traces for carrying eleCtrical current, the test 
traces extending .from the first end of the extension cable to the second end_ of the 
extension cable. Each of the test traces are electrically connected to one of the strip . . 
traces while each of the test traces has a corresponding electrical test contact near the 
second end of the extension cable. A .minimum distance between two of the test 
contacts defines a test trace pitch being greater than the strip ~race pitch. In accordance 
with another aspect of this invention, this ~mbodiment of the flexible strip test cable may 
further include a tooling guide in a fixed relationship with the first end of the flexible strip 
cable . .This tooling guide is employed for aligning a cutting tool wit_h the first end of the 
flexible strip cable. The tooling guide may be preferably mounted to the extension cable 
or alternatively integral therewith. 
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An alternate embodiment. of the flexible strip test cable according to this invention 

includes an elongated flexible" strip cable having a first end and a series of strip traces 

for carrying electrical current, the strip traces di.sposed lengthwise on the flexible strip 

cable and each of the strip traces having an electrical strip contact near the first end of 

the flexible strip cable so that a minimum distance between two successive strip 

contacts defines a strip trace pitch. According to another aspect of this embodiment of 

the present invention, the flexible strip test cable is further provided with an extension · 

cable having a first end and a second end, 'the extension cable being integral with the 

flexible str.ip cable', the first end of the extension cable being connected to the first end 

of the flexible strip cable, and the second end of the extension cable having a width 

greater than the width· of the first end of the flexible strip cable. This embodiment 

similarly includes a series of test traces for carrying electrical current, the test traces 
. . 

extending from the first end of the extensiori cable substantially toward the second end 

of the extension cable, each of the test traces being electrically. connected to a 

corresponding one of the strip traces, each of the test traces having an electric~! test 

contact at an end remote from the strip traces. A minimum distance between.the two 

test contacts defines a test trace pitch, the test trace .pitch being greater than the strip 

trace pitch. This embodiment of the flexible strip testcable may further include a tooling 

guide in a fixed relationship with the first end of the flexible strip cable, the tooling guide 

for aligning a cutting tool with the first end of the flexible strip cable. This tooling guide 

is preferably mounted to the extension cable or alternatively made integral with the 

extension cable. 

According to an aspect of this sec0nd embodiment, the extension cable of the 

flexible strip test cable includes a top and a bottom, the top having a plane surface so 

that at· least one of the test contacts is electrically accessible ·from the top of the 

extension cable, at least one of the test contacts is electrically accessible from the 

· bottom of the extension cable, and the test trace pitch is measured parallel to the plane 

surface. This modified embodiment of the flexible strip test cable may similarly inc.lude 

a tooling guide in a fixed relationship with the first end of the flexible strip cable, the 

tooling guide for aligning a cutting tool with the first end of the flexible strip cable. 

Similarly in this modified embodiment, the tooling guide is prefera.bly mounted to the . 

extension cable or alternatively made· integral with the extension cable. 

Specific objects . of the present invention together with additional features 

contributing thereto and advantages accruing therefrom will be apparent from the follow­

ing description of certain preferred embodiments of the present invention which are. 

shown in the accompanying drawing with like reference numerals indicating like 

components throughout, wherein: · • 
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Fig. 1 is a generalized view of a flexible strip cable for use in an electronic device 

with the cover layer removed; 

Fig. 2 is a cross-sectional view of a flexible strip cable for use in an electronic 
.· . 

device; 

Fig. 3 is a generalized view of a prior art flexible strip test cable; 

Fig. 4 is a generalized view of one embodiment of a flexible strip test cable 

according to the present invention; 

Fig .. 5 _is a generalized view of another embodiment of a flexible strip test ·cable· 

according to the present invention; and 

Fig. 6 is a generalized view of a flexible strip test cable in accordance with this 

invention and having tooling guides for use in conjunction therewith. 

Referring initially to Fig. 1, there is shown an elongated flexible strip cable 1 for use 

in an .electronic device. A series of strip traces 2 are disposed leng.thwise on the flexible 

strip cable 1. The strip traces 2· carry electrical signals. The. strip traces 2 have 

electrical strip ~ontacts 3 at one end of the flexible strip cable 1. The strip. contacts 3 

may be exposed portions of the strip traces 2 which have an electrically conductive 

coating, such as tin or gold. In operation, a connector (not shown) fits over the end of 

the flexible strip cable 1, making electrical connection with the strip contacts 3. 

There is a distance 4 measured between the centers of each of the strip contacts 

3;. The minimum such distance 4 is the strip trace pitch. The strip trace pitch may be 

on the order of 0.5 mm, or 20 mils. One application uses twenty-eight strip traces 2. • 

The flexible strip cable 1 in that application would have a width of approximately 14 mm, 

or 0.56 inches. 

With reference now to Fig. 2, there is shown a cross-sectional view of the 

elongated flexible strip cable 1. The flexible strip cable 1 incll!des a base layer 5 made 

of any suitable flexible, non-conductive material. The strip traces 2 are formed on one 

flat surface of the base layer 5. The strip traces 2 may be made of any suitable 

. conductive material, such as copper. The strip traces 2 may be individually laid dowri 

on the base layer 5, or a layer of condu~tive material may be laid down on the base 

layer 5 and the strip traces 2 may be photo-etched into the layer of conductive material. 

The strip traces 2 have strip contacts 3. 

A cover layer 6 is then laid down over the strip traces z. The cover layer 6 may be 

made of plastic, such as a polyamide. The· strip contacts 3. may extend through the 

cover layer 6, as shown in Fig. 2, or may be covered by the cover layer 6. In the 

instance where the cover layer 6 covers the strip contacts 3, electrical connection is 

made with the strip contacts 3 by pins punching through the cover layer 6. 
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An optional ground layer 7 may be laid down on the other fl~t surface of the base 

layer 5. The ground layer 7 is made of any suitable electrically conductive material. The 

ground layer 7 may then be covered by a second cover layer (not shown). The ground 

layer 7 may b~ electrically accesse~ either by an opening in the second cover layer (not 

shown), by pins punching through the second cover layer (not shown), or by electrical 

contacts (not shown) e~ending from the ground layer 7 through the base .layer 5 to a 

strip trace 2 . 

. Referring to Fig. 3, there is shown a flexible ·strip cable 1 having a flexible strip test 

cable 8 attached thereon according to the prior art. The flexible strip test cable 8 may 

be made in the same manner and have the same structure as the flexible strip cable 1; 

The flexible strip test cable 8 is attached at one end to the flexible strip cable 1. The 

other end of the flexible strip test cable 8 may be flared. 

On one surface of the flexible strip test cable 8 is a series of test traces 9, 

extending from the attached end to the flared end of the flexible strip test cable 8. The 

test tra~es 9 are electrically connected to the strip traces 2 at the attached end of the 

flexible strip test cable 8. The test traces 9 also have test contacts 10 at the flared end 

of the flexible strip test cable 8. 

There is a distance 11 measured between the centers of each of the te$t contacts 

1 O; The minimum such distance 11 is the test trace pitch. The test trace pitch is greater 

than the strip trace pitch, and may be on the order of 1.25 mm, or 50 mils. 

A second type of the flexible strip test cable 8 according to the prior art does not 

have a flared end. Instead, there are fewer test traces 9 than strip traces 2. These test 

traces 9 are electrically connected to certain strip traces 2 determined to be important 

for testing purposes. The test trace pitch in this type is also greater than the strip trace 

pitch . 

. In each of the prior art devices, t~e flexible strip test cable 8 remains permanently 

attached to the flexible strip cable 1, even though the flexible strip test cable 8 is not 

used in the final electronic device. Additionally, the test traces 9 are electrically 

connected to the strip traces 2 at .some point along the length of the strip traces 2, ·not 

at the ends of the strip traces. 2. Therefore, a manufacturing fault in the strip traces 2 

between the electrical connection to· the test traces 9 and the strip contacts. 3 will not be 

detected using the prior art flexible strip test cable 8. 

With reference nqw to Fig. 4, there is shown a first embodiment of the elongated 

flexible strip cable 1 according to this invention. This embodiment includes the strip 

traces 2 with the strip contacts 3. The minimum distance between two successive strip 

contacts 3 is the strip trace pitch. This strip trace pitch may be on the order of 0.5 mm; 

or approximately 20 mils. 
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A flexible strip test cable 12 has a first end~which is attached to or integral with the 

flexible strip cable 1 near the strip contacts 3. A second end of the flexible strip test 

cable 12 is wider than the end of the flexible strip cable 1 near the strip contacts 3. 

A series oftest traces 13 extend from the first end to the second end of the. flexible 

strip test cable 12. Each oHhe test traces 13 is electrically connected to one of th~ strip 

traces 2 riear the strip contacts 3. Near the second end of the flexible strip test cable 

12, the test traces 13 have test contacts· 14. Similarly to the strip contacts 3 in the 

.flexible strip cable 1, the test contacts 14 have an electrically conductive coating, such 

as tin or·gold. 

There is a d1stance 15 measured between the centers of each of the test contacts 

14. The minimum such distance 15 is the test trace pitch. The test trace pitch is greater 

than the strip trace pitch, and may be on the order of 1.25 mm, or 50" mils. 

The flexible strip test cable 12 may have a cover layer (not shown). The test 

contacts 14 may extend through the cover layer (not shown), or may be covered by the 

cover layer (not shown). In the instance where the cover layer (not shown) covers the 

test contacts 14, electrical connection is made with the test contacts 14 by pins 

punching through the cover layer (not shown). 

In operation, electrica~ connection is made with the test contacts 14. Tests of the 

strip traces 2 are then .made by testing the electrical signals carried through the strip 

traces 2 and the test traces 13 to the test contacts 14. After testing, the flexible strip test 
0 

cable 12 is removed from the flexible strip cable 1 .. 

Referring now to Fig. 5, there is shown a second embodiment of the elongated 

flexible strip cable 1 according to this invention. This embodiment of the flexible strip 

cable 1 similarly includes the strip traces 2 with strip contacts 3. The minimum distance 

between two successive strip contacts 3 is the strip trace pitch. This strip trace pitch 

may be.on the order of 0.5 mm, or approximately 20 mils. 

A flexible strip test cable 16 has a first end which is attached to or integral with the 

flexible strip cable 1 near the strip contacts 3. A second end of the flexible strip test 

cable 16 is wider than the end of the flexible strip cable 1 near the strip contacts 3 .. 

A series of test traces 17 extend from _the first end substantially toward the second 

end ot"the flexible strip test cabfe 16. Each of the test traces 17 is electrically connected 

to o.ne of the strip traces 2 near the _strip contacts 3. At the end of each test trace 17 

remote from the flexible strip cable 16 is an electrically accessible point or test contact 

18. Similarly to the strip contacts 3 in the flexible strip· cable 1, the test contacts 18 have 

an electrically conductive coating, such as tin or gold. 

The test contacts 18 are arranged in a pattern such that there is a distance 19 
measured ·between the centers of each of the test contacts 18. The minimum such 
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distance 19 is the test trace pitch. The test trace pitch is greater than the strip trace 

pitch, and may be on the order of 1.25 mm, or 50 mils. 

The flexible strip test cable 16 may have ·a cover layer (not shown). ·The test· 

contacts 18 may extend through the cover layer (not shown), or may be covered by the 

cover layer (not shown). In the instance where the cover layer (not sho~n) covers the 

~est contacts 18, electrical connection is made with the test contacts 18 by pins 

. punching through the cover layer (not shown). 

In operation, electrical connection is made wit~ the test contacts 18. Tests of the 

strip traces 2 are then made by testing the electrical signals carried through the strip· 

traces 2 and the test traces 17 to the test contacts 18. After testing, the flexible strip test 

cable 16 is removed from the flexible strip cable 1. 

In Fig. 6,_ there is shown a flexible strip cable 1 with a flexible strip test cable 20. 

The flexible strip test cable 20 may be either the flexible strip test cable 12 or the flexible 

strip fest cable 16. Tooling guides 21 are shown attached to or integral with the flexible 

strip test cable 20. There may be one or more tooling guides 21, and the tooling guides 

21 may be attached to or integral with either the flexible strip test cable 20 or the flexible 

strip cable 1 or both. 

The tooling guides 21 may be any configuration. which allows a cutting tool (not 

shown) to align with a eonnection 22 between the flexible strip cable 1 and the flexible 

strip test cable 20, such that the cables 1 and 20 may be severed or removed from each 

other at the connection 22. In the embodiment specifically shown in Fig. 6, the to·oling 

guides 21 include a tab 23 having a tooling alignment hole 24. A guide pin (not shown) 

of the cutting tool (not shown) aligns within the tooling alignment hole 24. The guide pin 

(not shown) will be in fixed relationship with the blade (not shown) of the cutting tool (not · 

shown), su·ch that the blade (not shown) will be aligned with the connection 22. 

While this invention ha~ been described in detail with reference.to certain preferred 

embodiments, it should be appreciated that the present invention is not limited to those 

precise embodiments. Rather, in view ·of the present disclosure which describes the 

current best mode for practicing the invention, many modifications and variations would 

present themselves to those of skill in the art without departing from the scope and spirit 

of this invention. The scope of the invention is, therefore, indi~ted by the following 

· claims rather than by the foregoing description. All changes, modifications, and 

variations coming within the meaning and range of equivalency of the_ Claims are to be 

considered within their scope. 
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What is claimed is: 

1. A flexibie strip test cable comprising: 

an elongated flexible strip cable having a first end; 

a series of strip traces for carrying electrical current, said strip traces di.sposed 

lengthwise on said flexible strip cable, each of said strip traces having electrical strip 

contacts near said first end of said 1!exible strip cable, a minimum distance between two . 

said strip contacts defining a stri_p trace pitch; 

· an extension cable having a first end and a second end, said extension cable being 

integral with said flexible strip cable, said first end of said extension cable being 

conne_cted to said first end of said flexible strip cable, and said second end of said 

exte~sion cable having a width greater than the width of said' first end of said flexible 

. strip cable; and 

a series of test traces for carrying electrical current, said test traces extending from . 

said first end of said extension cable to said second end of said extension cable, each 

of said test traces being electrically connected to one of said strip traces, each of said 

test traces having a corresponding electrical test contact near said -second end of said 

e~ension cable, a minimum distance between two of the test contacts de~ning a test 

trace pitch, said test trace pitch being greater than said strip trace pitch. 

2. A flexible strip test cable comprising: 

a·n elongated flexible strip cable having a first-end; 

a series of strip traces for carrying electrical current, said strip traces disposed 

lengthwise on said flexible strip cable, each of said strip traces having an electrical strip 

contact near said first end of said flexible strip cable, a minimum distance between two 

successive said strip contacts defining a strip trace pitch; 

an extension cable having a first end and a second end, said extension cable being 

integral with said flexible strip cabJe, said ·first end of said extension cable being 

connected to said first end of said flexible strip cable, and sai_d second end of said 

extension cable having a width greater than the width of said first end of said flexible 

strip cable; and 

a series of test traces for carrying electrical current, said test traces extending from 

said first end of said extension cable substantially toward said second end of said 

extension cable, each of said test traces being electrically connected to a corresponding 

one of said strip traces, each of said test traces having an electriC?al test contact at an 

end remote from said strip traces, a minimum distance between two said test cont~cts 

defining a test trace pitch, said test trace pitch being g·reater than said strip trace pitch. 


