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An electronic device adapted to be coupled to an informa 
tion transfer System by means of a conductor including a 
Standard connector having a translucent or transparent body 
insertable into a receptacle defined by the electronic device, 
the device including a housing, a Substrate carrying elec 
tronic components, a light Source mounted on the Substrate 
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CONNECTOR SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001) This application claims the benefit of U.S. Provi 
sional Application No. 60/101,678 filed Sep. 24, 1998. This 
application is also a continuation-in-part of application Ser. 
No. 08/971,501 filed Nov. 17, 1997 and a continuation-in 
part of application Ser. No. 09/048,143 filed Mar. 25, 1998, 
both of which applications are incorporated herein by ref 
CCCC. 

BACKGROUND OF THE INVENTION 

0002) 1. Area of the Art 
0003. The present invention relates to indicators for dis 
playing the Status and/or activity of an electronic device 
Such as a communications PC card providing phone line 
and/or LAN connections. 

0004 2. Description of the Prior Art 
0005 PC cards are devices inserted into slots in host 
electronic Systems. Such cards conform to various physical 
and electrical Standards according to the type of slot in the 
host System. One Such communications card conforming to 
the Type III PCMCIA PC card standard is disclosed in U.S. 
Pat. No. 5,773,332 issued Jun. 30, 1998. See, in particular, 
FIG. 21 and column 15, line 53 through column 16, line 11 
of the 332 patent, which patent is incorporated herein by 
reference. The communications card of the 332 patent is 
sold by Xircom, Inc., Thousand Oaks, Calif., under the 
trademark “RealPort.” PCMCIA cards used as communica 
tion links generally comprise a housing, a Substrate or 
printed circuit board within the housing, a 68-pin connector 
at the front end of the housing for connecting the card to the 
host System and at least one receptacle at the rear end of the 
card for connecting the card to an information transfer 
System Such as a phone line or LAN. A representation of 
such a prior art card 10 is shown in attached FIG. 1. In 
accordance with the prior art, mounted on the Substrate or 
PCB are a plurality of status or activity LEDs (for example, 
four in number) having different colors. A light pipe is 
associated with each LED and extends from one end of the 
light pipe adjacent to the LED to another, outer end 12 of the 
light pipe disposed in a longitudinal Slot 14 along the top 
exterior Surface of the card adjacent to the rear end thereof. 
The LEDs indicate the status and/or activity of the card 10 
and when illuminated, the light from these LEDs is visible 
to the user via the associated light pipes. The light pipe 
indicators 12 may be used to show Ethernet link and data 
flow as well as modem carrier and data transmit/receive 
activity that occur via the electrical connections provided 
using an electrical connector plug 16 received by to a 
receptacle 18 in the rear portion of the card 10. 

SUMMARY OF THE INVENTION 

0006 The present invention is directed to an improved 
Status and/or activity light arrangement for use with a PC 
card. An illumination Source, preferably an LED, is mounted 
on the PC card’s printed circuit board and connected to 
appropriate electrical circuit elements thereon So as to be 
energized and thereby illuminated in response to electrical 
Signals indicative of the Status/activity of the card. A light 
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pipe provides an optical coupling between the LED and at 
least one of the receptacles for receiving a Standard RJ-XX 
type communications plug, for example, an RJ-11 or RJ-45 
plug. The RJ-XX plug preferably includes an acrylic, trans 
lucent, e.g., transparent, body that transmits or conducts 
light from the receptacle end of the light pipe So as to 
become illuminated. So illuminated by the LED via the light 
pipe, the body of the RJ-XX plug thereby provides Status 
and/or activity information. Multiple LEDs having different 
colors together with a corresponding number of light pipes 
may be provided. 
0007. A connection system in conformance with the 
present invention for providing electrical connections 
between an electronic device and an external System and 
Visual indications of the Status/activity of the device may 
comprise: (1) a detachable electrical connector plug having 
one or more electrical contacts within a translucent body, (2) 
a light Source driven by the electronic device, the light 
Source being illuminated to indicate a status of the electronic 
device, (3) a light pipe having first and Second ends for 
directing illumination from its first end to its Second end, the 
first end of the light pipe being proximate to the light Source 
So as to be optically coupled thereto, (4) an electrical 
receptacle for providing one or more electrical Signals from 
the electronic device to the detachable electrical connector 
plug when the connector plug is mated to the receptacle, and 
wherein the Second end of the light pipe is coupled to the 
electrical receptacle to provide illumination from the light 
pipe to the translucent body of the electrical connector when 
the connector plug is mated to the receptacle. 
0008. In accordance with an alternative embodiment of 
the invention, the light pipe(s) may be eliminated and one or 
more light Sources may be mounted directly within corre 
sponding openings in a contact block associated with each 
receptacle. 
0009. In a further aspect of the present invention, the 
connectors and receptacles conform to Standards for an 
RJ-11 or RJ-45 connector. In a still further aspect of the 
present invention, a plurality of light Sources and light pipes 
are used to provide multiple indications of Status or activity 
in the electronic device which drives the light sources. Still 
further, the light sources are preferably in the form of LEDs. 
0010. The novel features of the invention are set forth 
with particularity in the appended claims. The invention will 
be best understood from the following description when read 
in conjunction with the accompanying drawings. 

DESCRIPTION OF THE FIGURES 

0011 FIG. 1 is a perspective view of a prior art PCMCIA 
card having visual indicators mounted on the body of the 
PCMCIA card; 
0012 FIG. 2 is perspective view of a PCMCIA card 
incorporating an embodiment of the present invention by 
having illumination from Status/activity indicators directed 
into its receptacles for Viewing through the translucent body 
of a RJ-XX plug when inserted into the receptacle, 
0013 FIG. 3 is a cross sectional view of the rear portion 
of a Type III PCMCIA communications card which shows 
an exemplary embodiment of the invention; 
0014 FIG. 4 is a perspective view of a pair of RJ-XX 
contact blocks, mounted on a rear edge of a printed circuit 
board, having illumination Sources of the present invention 
incorporated therein; and 
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0015 FIG. 5 is a perspective view of the front of the 
contact blocks of FIG. 4 which shows two alternative, 
exemplary couplings of the illumination Sources to the 
receptacles. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0016. The present invention is directed to an improved 
Status and/or activity light arrangement for use with an 
electronic device, e.g., a PCMCIAType III PC card 100, that 
is plugged into a host system 102 (see FIG. 2). An illumi 
nation Source, preferably an LED, is mounted on a printed 
circuit board within the housing of the PC card and con 
nected to appropriate electrical circuit elements thereon So 
as to be energized and thereby illuminated in response to 
electrical Signals indicative of the Status/activity of the card. 
Preferably, a light guide, e.g., a light pipe, provides an 
optical coupling between the LED and at least one recep 
tacle for receiving a Standard RJ-XX type communications 
plug, for example, an RJ-11 or RJ-45 plug. FIG.2 shows, by 
way of example, three receptacles 104, 106 and 108. The 
receptacle 104 may be configured to receive an RJ-11 plug 
110 for connecting the card 100 to a telephone line; the 
receptacle 106 may be an RJ-11 receptacle for providing a 
telephone handset passthrough, and the receptacle 108 may 
be configured to receive an RJ-45 plug for connecting the 
card 100 to an Ethernet LAN. As is known, an RJ-XX plug 
typically includes an acrylic, translucent, e.g., transparent, 
body 112 and this property is used in the present invention 
to transmit or conduct light from the receptacle end of the 
light pipe to illuminate the body 112 for observation by the 
user. So illuminated by the LED via the light pipe, the body 
112 of the RJ-XX plug 110 thereby provides status and/or 
activity information. Multiple LEDs having different colors 
together with a corresponding number of light pipes may be 
provided. 
0017 FIG. 3 is a longitudinal cross section view of the 
rear portion of the Type III PCMCIA communications card 
of FIG. 2 and shows in greater detail an exemplary embodi 
ment of the invention. The connector plug 110 is shown 
inserted in the receptacle 104. The rear portion 114 of the 
RJ-XX plug body 112 projects from the rear face 116 of the 
communication card housing 118. The card 100 encloses a 
printed circuit board 120 upon which is mounted a contact 
block 122 carrying a plurality of conductive wire contacts 
124 for connecting circuitry on the printed circuit board 120 
with a plurality of electrical terminals 125 of the RJ-XX plug 
110. Mounted on the printed circuit board 120 is at least one 
illumination source 126, preferably an LED, electrically 
coupled to circuitry on the printed circuit board 120 so as to 
be energized and thereby illuminated in response to electri 
cal Signals indicative of the Status and/or activity of the 
circuits on the printed circuit board 120. A light pipe 128 
carried, for example, by the contact block 122 has a forward 
end 130 adjacent to the LED 126 and a rear end 132 
projecting into the RJ-XX plug receptacle 104. The light pipe 
128 may be made of any translucent or transparent light 
conducting or guiding material Such as "Lexan,” a trade 
mark of General Electric for a translucent polycarbonate. 
Light transmitted by the light pipe 128 from the LED 126 to 
the receptacle 104 is incident upon the RJ-XX plug body 112 
thereby illuminating the plug body 112. Such illumination of 
the plug body 112 is observable by the card user and displays 
to the user the status and/or activity of the card 100. 
0018 FIGS. 4 and 5 show an RJ-11 contact block 134 
along with an RJ-45 contact block 136 mounted on a rear 
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margin 138 of the printed circuit board 120. Each contact 
block 134,136 is associated with a receptacle in the manner 
illustrated in FIG. 3. Portions of the contact blocks 134 and 
136, preferably at their peripheries and unobstructed by the 
contact wires 140, 142, define feed through holes 144 for 
accepting the Second end of the light pipes. FIG. 5 is a rear 
view of the contact blocks 134 and 136 showing an example 
of how light pipes 146 can be used to direct illumination 
from printed circuit board mounted LEDs 148 to the recep 
tacle associated with the contact block 134. Each light pipe 
146 includes a first end 150 positioned proximate one of the 
LEDs 148 and a second end 152 projecting through a hole 
144 in the contact block 143 into the associated connector 
plug receptacle. Optionally, a mating sleeve (not shown) 
may surround the first end 150 of the light pipe 146 and the 
LED 148 to enhance coupling of the light from the LED 148 
to the light pipe 146. Accordingly, when circuitry on the 
printed circuit board 120 detects a particular status/activity 
condition, e.g., Ethernet link and data flow or modem carrier 
and data transmit/receive activity, the LED 148 associated 
with this status can be driven and this will be visually 
provided through the light pipe 146 into the translucent body 
112 of the connector plug 110. 
0019 Preferably, multiple illumination sources 148 are 
used to provide Status/activity indications at each connector 
plug. Furthermore, it is preferable that different color illu 
mination Sources be used to indicate different Status/activity 
information. This task can be accomplished with discrete 
LED devices that illuminate with different colors. Alterna 
tively, individual LED devices are known that can be driven 
differently, e.g., in polarity, to generate different colors and 
thus indicate a different status. Still further, it will be evident 
that besides different colors, the LEDs can be operated 
Steady State or in a pulse mode to provide Still further Status 
indications. 

0020. As shown in FIG. 5, of the two contact blocks 134 
and 136, only one block 134 has light pipes associated with 
it. Alternatively, it will be evident that each of the two 
contact blocks 134 and 136 may carry one or more light 
pipes for illuminating an RJ-XX type plug inserted in the 
asSociated receptacle. 
0021 FIG. 5 illustrates an alternative embodiment of the 
invention eliminating the need for light pipes. Thus, in FIG. 
5 contact block 136 carries at least one and preferably two 
LEDs 154 each mounted in a through hole 156 formed in the 
block 136. Each LED 154 includes leads 158 coupled to 
traces on the circuit board 120. Thus, each LED 154 operates 
to directly illuminate an RJ-type connector plug inserted in 
the associated receptacle in response to Status/activity Sig 
nals generated by the PCB circuitry. 
0022. Although the present invention has been described 
in detail with reference only to the presently-preferred 
embodiments, those of ordinary skill in the art will appre 
ciate that various modifications can be made without depart 
ing from the invention. For example, while the description 
has been directed toward the use of the invention on a 
PCMCIA card using LEDs as light sources, the use of other 
types of light Sources are also considered to be within the 
Scope of the present invention. Accordingly, the invention is 
limited only by the scope of the following claims. 

We claim: 
1. A visual indicator for indicating the Status of an 

electronic device in a detachable translucent electrical con 
nector plug, Said indicator comprising: 
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a light Source driven by Said electronic device, Said light 
Source being illuminated to indicate a Status of Said 
electronic device; 

a light pipe having first and Second ends for directing 
illumination from its first end to its Second end, Said 
light pipe optically coupled at its first end to Said light 
SOurce, 

an electrical receptacle for receiving Said connector plug 
and for providing one or more electrical Signals from 
Said electronic device to the connector plug when the 
connector plug is mated to Said receptacle, and wherein 
Said Second end of Said light pipe is coupled to Said 
electrical receptacle to provide illumination from Said 
light pipe to Said translucent electrical connector plug 
when the connector plug is mated to Said receptacle. 

2. The visual indicator of claim 1 comprising two or more 
of Said illumination Sources and Said light pipes for provid 
ing a plurality of Status indicators. 

3. The visual indicator of claim 2 wherein at least one of 
Said illumination Sources emits illumination of a different 
color to indicate a different Status of Said electronic device. 

4. The visual indicator of claim 2 wherein at least one of 
Said illumination Sources emits illumination of a different 
color from another one of Said illumination Sources. 

5. The visual indicator of claim 1 wherein said light 
Source is an LED. 

6. The visual indicator of claim 1 wherein said light pipe 
is comprised of Lexan. 

7. The visual indicator of claim 1 wherein said receptacle 
is configured to accept an RJ-45 connector plug. 

8. The visual indicator of claim 1 wherein said receptacle 
is configured to accept an RJ-11 connector plug. 

9. The visual indicator of claim 1 wherein said electronic 
device is a PCMCIA type card. 

10. A System for providing electrical connections to an 
electronic device and visual indications of the Status or 
activity of Said device, Said System comprising: 

a detachable electrical connector plug having one or more 
electrical contacts within a translucent body; 

a light Source driven by Said electronic device, Said light 
Source being illuminated to indicate a Status of Said 
electronic device; 

a light pipe having first and Second ends, Said light pipe 
directing illumination from its first end to its Second 
end, the first end of Said light pipe being optically 
coupled to Said light Source; 

an electrical receptacle for providing one or more elec 
trical Signals between Said electronic device and the 
detachable electrical connector plug when Said connec 
tor plug is mated to Said receptacle, and wherein 

Said Second end of Said light pipe is coupled to Said 
electrical receptacle to provide illumination from Said 
light pipe to Said translucent body of Said electrical 
connector plug when Said connector plug is mated to 
Said receptacle. 

11. The system of claim 10 comprising two or more of 
Said illumination Sources and Said light pipes for providing 
a plurality of Status indicators. 

12. The system of claim 11 wherein at least one of said 
illumination Sources emits illumination of a different color 
to indicate a different Status of Said electronic device. 
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13. The system of claim 11 wherein at least one of said 
illumination Sources emits illumination of a different color 
from another one of Said illumination Sources. 

14. The system of claim 10 wherein said light source is an 
LED. 

15. The system of claim 10 wherein said light pipe is 
comprised of Lexan. 

16. The system of claim 10 wherein said receptacle is 
configured to accept an RJ-45 connector plug. 

17. The system of claim 10 wherein said receptacle is 
configured to accept an RJ-11 connector plug. 

18. The system of claim 10 wherein said electronic device 
is a PCMCIA type card. 

19. A visual indicator for indicating the status of an 
electronic device in a detachable translucent electrical con 
nector plug, Said indicator comprising: 

an electrical receptacle for coupling electrical signals 
between Said electronic device and the detachable 
electrical connector plug when the connector plug is 
mated to Said receptacle, 

a light Source driven by Said electronic device, Said light 
Source being illuminated to indicate a Status of Said 
electronic device, Said light Source being adapted to 
illuminate at least a portion of Said electrical receptacle; 
and wherein 

Said illumination is provided to Said translucent electrical 
connector plug when Said plug is mated to Said recep 
tacle. 

20. The visual indicator of claim 19 additionally com 
prising: 

a light pipe having first and Second ends, Said light pipe 
directing illumination from its first end to its Second 
end, the first end of Said light pipe being proximate Said 
light Source; and wherein 

Said Second end of Said light pipe is coupled to Said 
electrical receptacle to provide illumination from Said 
light pipe to Said translucent electrical connector plug 
when the connector plug is mated to Said receptacle. 

21. The visual indicator of claim 20 wherein said light 
pipe is comprised of Lexan. 

22. The visual indicator of claim 20 comprising two or 
more of Said illumination Sources for providing a plurality of 
Status indicators. 

23. The visual indicator of claim 22 wherein at least one 
of Said illumination Sources emits illumination of a different 
color to indicate different Status from Said electronic device. 

24. The visual indicator of claim 22 wherein at least one 
of Said illumination Sources emits illumination of a different 
color from another one of Said illumination Sources. 

25. The visual indicator of claim 19 wherein said light 
Source is an LED. 

26. The visual indicator of claim 19 wherein said recep 
tacle is configured to accept an RJ-45 connector plug. 

27. The visual indicator of claim 19 wherein said recep 
tacle is configured to accept an RJ-11 connector plug. 

28. The visual indicator of claim 19 wherein said elec 
tronic device is a PCMCIA PC card. 


