
WO 01115498 PCT/US00120858  1 BIDIRECTIONAL INTERFACE TOOL FOR PWB
DEVELOPMENT  5 I. Technical Field This invention relates to printed wiring
boards (PWBs), and has  particular relation to apparatus and methods for
developing PWBs for systems.  10 II. Background Art A printed wiring board
(PWB) is generally part of a larger system.  Development of the PWB
generally runs concurrently with development of the  remainder of the
system. It often happens that a step in the development of the 15 system
does not require any change in the components or function of the PWB,  but
does require a change in the interface between the PWB and remainder of
the system. For example, the interface may be the terminal of a cable with
dozens of separate wires, each of which connects to a separate pin on the
PWB.  On the PWB, the component which used to connect with pin A now must
20 connect to pin B, another component which used to connect with pin B
must  now connect to pin C, and a third component which used to connect
with pin C  must now connect to pin A. This pin reconfiguration is required
by the  reconfiguration of whatever device the other end of the cable was
connected to. When the user makes the next iteration of the system under
25 development, he must prototype the entire system, and that means that he
must  prototype the PWB. The new prototype of the PWB has the same
components  and function as the previous prototype, and yet the (expensive)
old prototype  must be discarded and an (expensive) new prototype must be
built, even  though the only difference is a pin reconfiguration. This
seems wasteful, but  30 has been accepted as a necessary part of PWB
development. WO 01115498 PCTIUSOOt20858  2 



BRIEF DISCLOSURE OF THE INVENTION Applicant has eliminated this waste with
a bi-directional interface tool.  A first printed wiring board (PWB) has a
first set of parallel printed wires on  5 one face and a second set of
parallel printed wires on the other face. The second set is generally
orthogonal to the first set. The first set terminates in a first  adaptor,
which mates with an interface (such as the plug or socket, or other
terminal, of a cable) having many parallel channels (such as wires). The
second  set terminates in a second adaptor, which mates with a second PWB.
10 Alternatively, the first adaptor mates with a third adaptor on the
second PWB,  and the second adaptor mates with a fourth adaptor on the
second PWB.  Development of the second PWB is enhanced when any input or
output on the second PWB can be connected to any channel of the interface.
Thus, a  hole is drilled through the first PWB at the intersection of the
appropriate  15 printed wires of the first and second sets, and is plated.
The plated hole may be drilled out (rendering it non-conductive) and
effectively replated (or,  preferably, filled or refilled) many times.
Alternatively, the (inexpensive) first  PWB may be replaced. 20 BRIEF
DESCRIPTION OF THE DRAWINGS  FIG. 1 is a top perspective view of the
present invention.  FIG. 2 is a bottom perspective view of the present
invention.  FIG. 3 is a top plan view of the present invention. 25 FIG. 4
is a top plan view of the present invention, further showing a  connection
hole. FIG. 5 is a cross. section of the hole of FIG. 4, taken along lines
5-5 of  FIGS.1 and 2. FIG. 6 is a cross section view of the hole of FIG. 5,
made conductive by  30 plating. FIG. 7 is a cross section view of the hole
of FIG. 5, made conductive by  filling. 



FIG. 8 is a cross section view of the holes of FIGS. 6 or 7, made non-
conductive by drilling out. 35 FIG. 9 is a flow chart of a method for
customizing the invention of FIG. 1. WO 01/15498 PCTNSOO/20858  3 FIG. 10
is a perspective view of one embodiment of the present invention  in use.
FIG. 11 is a perspective view of a second embodiment of the present
invention in use. 5 FIG. 12 is a perspective view of the developed PWB
after the use of the  second embodiment has been completed. FIG. 13 shows
multiple versions of the interface tool.  DETAILED DESCRIPTION OF THE
PREFERRED  10 EMBODIMENT FIG. 1 is a top perspective view of the interface
tool (100) of the present  invention. A first printed wiring board (PWB)
(102) has a first (top) face (104)  and a second (bottom) face (106). A
first set of generally parallel printed wires 15 (108) on the top face
terminates into a first adaptor (110). The first adaptor is  constructed to
mate with an interface, such as the terminal of a cable (1034) (see  FIG.
10), or such as a third adaptor (1110) on the second PWB (1036) (see FIG.
11). The bottom face (106) supports a second adaptor (112), described in
greater  detail below. 20 FIG. 2 is a bottom perspective view of the
present invention. A second  set of generally parallel printed wires (214)
terminates into the second adaptor  (112). The second adaptor is
constructed to mate with a second PWB (1036) (see  FIG. 10). FIG. 3 is a
top plan view of the present invention. Both faces are shown.  25 FIG. 4 is
a top plan view of the present invention, further showing a  connection
hole (416). It is drilled through a first printed wire (108) on the top  



face of the first printed wiring board (PWB) (102) and a second printed
wire  (214) on the bottom face of the PWB. FIG. 5 is a cross section of the
hole (416) of FIG. 4, taken along lines 5-5 of  30 FIGS. 1 and 2. The hole
is made narrower that either the first or second printed  wires (108) (
214), so that it can make good electrical contact with both of them. FIG. 6
is a cross section view of the hole of FIG. 5, made conductive by  plating
the hole with a conductive material (618). FIG. 7 is a cross section view
of the hole of FIG. 5, made conductive by  35 filling the hole with a
conductive material (720).  i WO 01/15498 PCT/USOO/20858  4  FIG. 8 is a
cross section view of the holes of FIGS. 6 or 7, made non conductive by
drilling out. The resulting hole (822) is wider than the original  hole
(416), but is also made narrower that either the first or second printed
wires (108, 214). Thus, it also can make good electrical contact with both
5 printed wires if the resulting hole (822) is re-plated or re-filled.
Alternatively,  the first PWB (102) may be discarded and replaced. FIG. 9
is a flow chart (900) of a method for customizing the invention of  FIG. 1.
A hole is drilled (924) through the first printed wiring board (PWB, 102)
at the intersection of the first printed wire (108) and the second printed
wire 10 (214). Rendering the hole conductive, as by plating (926), filling
(928), or any  other convenient method (930), connects the two printed
wires. Drilling out  (932) the conductive hole may disconnect the two
printed wires. FIG. 10 is a perspective view of one embodiment of the
present invention  in use. The tool (100) has its first adaptor (110) mated
onto a cable (1034), which  15 is the preferred form of interface to the
remainder of the system. It has its second adaptor (112) mated onto a
second printed wiring board (PWB, 1036).  In FIG. 10, there are an equal
number of printed wires in the first set of printed  



wires (108) as in the second set of printed wires (214). Moreover, each
printed  wire in the first set of printed wires is connected to exactly one
printed wire in 20 the second set of printed wires. Thus, each pin on the
second PWB (1036) may  be connected with any wire in the cable (1034). When
it becomes necessary to  re-prototype, it is not necessary to build an
entire new second PWB (1036), but  only a new (and much less expensive)
tool (100). Indeed, the old tool may be  re-used through the simple
expedient of drilling out the unwanted connections 25 and plating or
filling in new connections. Further, the tool is truly bi- directional,
which has not been the case with prior devices. FIG. 11 is a perspective
view of a second embodiment of the present  invention in use. Both the
first adaptor (110) and the second adaptor (112) are  shown on the bottom
face (106) of the first PWB (102). The first adaptor (110) 30 mates with a
third adaptor (1110) on the second printed wiring board (PWB,  1036), and
the third adaptor is connected to the cable (or other interface) (1034).
The second adaptor (112) mates with a fourth adaptor (1112) on the second
PWB (1036), and the fourth adaptor (1112) is connected to printed wires
(1138)  on the second PWB (1036). WO 01/15498 PCT/USOO/20858  5 FIG. 12 is
a perspective view of the developed second printed wiring  board (PWB,
1036) after the use of the second embodiment of the present  invention has
been completed. Once several iterations of the tool (100) have  been used,
and development of the remainder of the system is complete, the 5
assignment of wires within the cable (1034) is fixed. A final prototype of
the  second PWB (1236) is made, with the printed wires (1138) being
finalized as  finalized printed wires (1238). The finalized printed wires
(1238) go directly to  the third adaptor (1110). The fourth adaptor (1112)
of FIG. 11 is not carried  forward into FIG. 12. The tool (100) is also
omitted, it having served its purpose 10 in the development of the
developed second printed wiring board (PWB, 1036).  



Thus, only two versions of the second PWB (1036) need be prototyped: the
version of FIG. 11 and the version of FIG. 12. It is often more convenient
not to make a developed second printed  wiring board (PWB, 1236), and
simply to use the tool (100) in conjunction with  15 the undeveloped second
PWB (1036) on a long-term basis. This is an especially productive strategy
when several related systems are to be used, and the same  second PWB
(1036) can be used in all of them -- except for the fact that pin
assignments are different. In this case, a single version of the
(expensive)  second PWB is manufactured in a long production run. Multiple
versions of 20 the (inexpensive) tool are manufactured, in shorter
production runs. In this  way, the fixed costs of the second PWB are spread
out over larger quantities of  the system(s) as finally sold. FIG. 13 shows
multiple versions of the interface tool. The interface tool  (100) is now a
first interface tool, and there is a second interface tool (1300)  25
associated with it. The second interface tool has a
first-printed-wire/second printed-wire pair which differs from the
first-printed-wire/second-printed-wire  pair of the first interface tool.
The first interface tool (100) is mated with the  second PWB (1036). The
second interface tool (1300) is mated with a third PWB  (1336) of the same
design as the second PWB (1036). 30 Industrial Application My invention is
capable of exploitation in industry, and can be made and  used, whenever it
is desired to rapidly prototype a printed wiring board. The WO 01/15498
PCT/US00/20858  6 individual components of the apparatus and method shown
herein, taken  separate and apart from one another, may be entirely
conventional, it being  their combination which I claim as my invention.
While I have described various modes of apparatus and method, the true  



5 spirit and scope of my invention are not limited thereto, but are limited
only by  the following claims and their equivalents, and I claim such as my
invention- We claim: WO 01/15498 PCT/US00/20858  7 CLAIMS  1. An interface
tool (100), wherein: 2 (a) the interface tool includes a first printed
wiring board (PWB, 102)  having a first face (104) and a second face (106);
and 4 (b) the interface tool is characterized in that it includes: (1) a
first set of generally parallel printed wires (108) on the  6 first face of
the first PWB; (2) a second set of generally parallel printed wires (214)
on the  8 second face of the first PWB, the second set of printed wires
being generally orthogonal to the first set of printed wires;  10 (3) a
first adaptor (110), (A) into which the first set of printed wires
terminates,  12 and (B) which is constructed to mate with an interface  14
(1034); and (4) a second adaptor (112), 16 (A) into which the second set of
printed wires  terminates, and 18 (B) which is constructed to mate with a
second PWB  (1036). 2. The interface tool of Claim 1, further characterized
in that the interface  2 (1034) is a terminal of a cable. 3. The interface
tool of Claim 1, further characterized in that the interface  2 (1034) is a
third adaptor (1110) on the second PWB (1036). 



4. The interface tool of Claim 1, further characterized in that the
interface  2 tool includes a conductive hole (416) through the first PWB
connecting  one of the first set of printed wires (108) and one of the
second set of  4 printed wires (214). I If~l'~I iii11'i'll Iii i iI I"I M S
WO 01/15498 PMUSO /20858  8 5. The interface tool of Claim 4, further
characterized in that.  2 (a) the interface tool (100) is a first interface
tool; (b) the first interface tool (100) is associated with a second
interface  4 tool (1300) having a first-printed-wire/second-printed-wire
pair  which differs from the first-printed-wire/second-printed-wire  6 pair
of the first interface tool; (c) the first interface tool (100) is mated
with the second PWB (1036);  8 and (d) the second interface tool (1300) is
mated with a third PWB (1336)  10 of the same design as the second PWB
(1036). 6. A method for customizing an interface tool (100), wherein: 2 (a)
the interface tool includes a first printed wiring board (PWB, 102)  having
a first face (104) and a second face (106); and 4 (b) the interface tool is
characterized in that it includes: (1) a first set of generally parallel
printed wires (108) on the  6 first face of the first PWB; (2) a second set
of generally parallel printed wires (214) on the  8 second face of the
first PWB, the second set of printed wires  being generally orthogonal to
the first set of printed wires;  10 (3) a first adaptor (110), (A) into
which the first set of printed wires terminates,  



12 and (B) which is constructed to mate with an interface  14 (1034); and
(4) a second adaptor (112), 16 (A) into which the second set of printed
wires  terminates, and 18 (B) which is constructed to mate with a second
PWB  (1036); and 20 (c) the method is characterized in that it includes
connecting a first  printed wire in the first set of printed wires to a
second printed  22 wire in the second set of printed wires byr. II!i1fi
111111!1 i111Iii11I i H s WO 01/15498 PCT/US40/20858  9 (1) drilling (924)
a hole through the first PWB at an intersection  24 of a first printed wire
and the second printed wire; and .(2) rendering the hole conductive
(926-930). 7. The method of Claim 6, further characterized in that the hole
is rendered  2 conductive by plating (926) the hole with a conductive
material. 8. The method of Claim 6, further characterized in that the hole
is rendered  2 conductive by filling (928) the hole with a conductive
material. 9. The method of Claim 6, further characterized in that: 2 (a)
there are unequal number of printed wires in the first set of  printed
wires as in the second set of printed wires; and 4 (b) at least one printed
wire in the first set of printed wires is  connected to at least one
printed wire in the second set of printed  6 wires. 10. The method of Claim
6, further characterized in that 



2 (a) there are equal number of printed wires in the first set of printed
wires as in the second set of printed wires; and 4 (b) each printed wire in
the first set of printed wires is connected to  exactly one printed wire in
the second set of printed wires. 11. The method of Claim 6, further
characterized in that the method  2 includes disconnecting the first
printed wire from the second printed  wire by drilling out (932) the hole.
12. The method of Claim 6, further characterized in that  2 (a) the
interface tool (100) is a first interface tool;  (b) the method further
includes: 4 (1) customizing a second interface tool (1300) by connecting a
first-printed-wire/second-printed-wire pair which differs  6 from the
first-printed-wire/second-printed-wire pair of the  first interface tool;
ii" LM 111f* WO 01/15498 PCT/US00W20858  10 8 (2) mating the first
interface tool (100) with the second PWB  (1036); and 10 (3) mating the
second interface tool (1300) with a third PWB  (1336) of the same design as
the second PWB (1036). 11111111 hut! 111111111111111 14 S 


