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. 
Plastic Cased XC Card Adapter Assembly 

Background of the Invention 

The present invention relates generally to IC 

(integrated circuit} card assemblies and more 

particularly to an improved adapter card assembly, such 

as for CF (CompactFlash) and PCMCIA (Personal Computer 

Memory Card International Association) card assemblies. 

Small, lightweight and transportable computing 

10 devices are becoming ubiquitous. Such devices have a 

wide variety of functions, and it is often desired by 

the user to be able to adapt the· function of the 

computing device to serve varying needs. To 

acconnnodate the ability of a user to alter the 

15 capabilities of a computing device, many of today's 

personal computers, computer peripherals and other 

electronic products such as digital cameras, have 

receptacles or ports for receiving removable IC cards. 

Such IC cards augment or replace traditional immovable 

20 memory, mass storage and input/output devices with 

removable cards that contain one or more integrated 

circuits. The IC cards may feature on-card functions, 

or may provide interfaces to other external devices. 

Because they are removable, IC cards let the user 

25 expand the memory, storage, communications and other 

capabilities of a computer or other el,ectronic device 

without opening the case of the device. 

IC cards typically conform to software and 

hardware specifications, including form factor 

30 standards which cover physical dimensions, pin 

assignments, and so on. A popular standard is that 

established by the Personal Computer Memory Card 

International Association (PCMCIA) . Another standard 

with growing popularity is the CornpactFlash (CF) 

35 standard. As advances have been made which permit 
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smaller and more compact IC cards, new standards for IC 

cards have been introduced.to the market. 

Most electronic devices are capable of :r:eceiving 

IC cards of just one standard. For example, an older 

device may be able to receive only a PCMCIA card, while 

a newer device may be able·to receive only a'CF card. 

Obviously, this presents many compatibility 

difficulties. A user may own seve·ra:l devices which 

require different IC card standards, and thus will not 

10 be able to interchange a single IC card among all of 

the devices. A user may replace an older device that 

uses one standardwith a newer device that uses a 

different standard, thereby rendering the IC cards for 

the older device useless with the new device. As a 

15 result of these types of compatibility problems, 

adapters have been developed which allow an IC card of 

one standard to be used with a device which requires a 

card of another standard. 

Currently available IC card adapters are not 

20 without problems of their own. In particular, 

currently available adapters use materials and assembly 

techniques common to IC cards, and as a result have the 

same types of problems as IC cards. For example, the 

adapter connectors usually nest in plastic frames which 

25 are then joined to metal covers by complicated · 

manufacturing steps such as insert molding, ultrasonic 

welding, or thermoset adhesive, used alone or in 

combination. Usually, the connector bodies are bonded 

with adhesive to the metal covers to prevent the metal 

30 covers from flexing excessively and separating from the 

connector. However, under the stress of mechanical or 

thermal shock, vibration or flexure, present adapter 

assemblies.can fail; Common·modes of failure include 

fracturing of ultrasonic welds and adhesive separation. 
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Of course, it is readily apparent that each 

manufacturing ~~P adds cost to the a,~~embly. In IC .. . . \;'·.:· ·. 

cards, the material and assembly costs are low compared 
to the cost of the electronic components used in the IC 
card. However, the same is not true of adapter cards 
which contain few or no electronic devices other than 
connectors. Therefore, an adapter design utilizing 
less expensive components and simplifying the required 
assembly will provide a disproportionately large cost 

10 savings. 

In addition to the complicated assembly 

requirements of currently available IC card adapters, 
the metal covers currently used in such adapters create 
a host of problems. Metal covers on the adapters 

15 increase the incidence of host equipment damage and 
program execution errors associated with ESD 

(electrostatic discharge} through the metal covers. It 
is also known that EMI (electromagnetic interference} 
emissions from the assembly occur when the metal covers 

20 act as an antenna. Another limitation attributed to 
metal covers is that they can cause wearing or skiving 
of a host connector due to the typically sharp edges of 
the covers. When this occurs, insulative debris are 
produced which can interfere with electrical contact 

25 interfaces in the connectors. 

Unfortunately, a suitable solution to the problems 
associated with IC card adapter assemblies related to 
complicated assembly of excessive parts, bonding or 

welding requirements, electrostatic discharge, 

3 0 electromagnetic interference damage to host connectors 
and resulting debris, fracturing and separation 

failures and disassembly damage has not been 

satisfactorily addressed by the prior art. 

Therefore, what is needed is an adapter apparatus 
35 for facilitating IC card adapter assembly. It is also 
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highly desirable to provide added structural integrity 

to limit failures and .. shortcomings associated with the 

use of such adapter assemblies. 

Summary of the Invention 

The present invention provides an apparatus and 

method of assembly of an IC.card adapter. The· 

apparatus comprises a printed circuit board having a 

first edge attached to solder tails extending from a 

10 back surface of a first connector and an opposing 

second edge attached to solder tails extending from a 

front surface of a second connector. The printed 

circuit board, first connector and second.connector 

form a subassembly which is provided with a first keyed 

15 interlock surface. A lower molded housing is adapted 

to receive the subassembly. The lower housing includes 

a second keyed interlock surface for oriented 

engagement with the first keyed interlock. surface of 

the subassembly. The keyed interlock surfaces of the 

2 O subassembly ··and lower housing provide proper 

orientation between the subassembly and the lower 

housing, and also secure the subassembly within the 

lower housing. The lower housing also includes a first 

latching member. An upper molded housing is provided 

25 with a second.latching member adapted for engagement 

with the first latching member of the lower housing, 

such that when engaged, the lower and upper housings 

define a cavity enclosing the printed circuit board. 

The primary advantage of the present invention is 

30 that it provides lower manufacturing and assembly costs 

by reducing the number of components in the apparatus 

and reducing number of operations required to assemble 

the apparatus. The invention also provides improved 

electrical performance, and improved resistance to 

3 5 mechanical f ai 1 ure. 
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Brief Description of the Drawings 

Figure 1 ·:i~ a crQss sectional vl!~W of a prior art 

IC card adapter assembly. 

Figure .2 illustrates a common failure mode of the 

IC card adapter assembly of Figure 1. 

Figure 3 is an isometric view of the inventive IC 

card adapter assembly. 

Figure 4a is an exploded view of the adapter 

assembly of Figure 3. 

Figure 4b is an isolated view of the lower housing 

shown in Figure 4a. 

Figure 5 is a cross sectional view of the latching 

means of the adapter assembly of Figure 3. 

Figures 6a and 6b are cross sectional views of 

15 latching means which introduce dimensional variance. 

20 

25 

Figure 7 is a cross sectional view of a portion of 

the adapter assembly of Figure 3. 

Figure 8 is a cross sectional view taken along 

line 8-8 of Figure 3 . 

Figure 9 is a cross sectional view taken along 

line 9-9 of Figure 3 . 

Figure 10 is a cross sectional view of a portion 

of an alternative configuration of the adapter 

assembly. 

Figure 11 is a schematic side view of an 

alternative configuration of the adapter assembly. 

Detailed Description of the Invention 

A portion of a common prior art construction for 

30 IC card and IC card adapter assemblies is shown in 

Figures 1 and 2. Figures 1 and 2 show connector 10, 

well known in the art, for connection to an external 

host connector 12 (shown in Figure 2). Front surface 

14 of connector 10 includes a plurality of pin 

35 receiving connections (not shown) for connection to 
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external host connector 12. Rear surface 16 of 

connector 10 is electrically connected to a circuit 
. . . . . 

board 18 by contacts 20. Circuit board 18 is protected 

by metal covers 22wliich are secured to upper and lo~er 

5 surfaces 24, 26 of connector 10 by an adhesive 28. The 

height H of connector 10 is controlled by form factor 

standards (e.g., PCMCIA and CF), and is 0.130 inches. 

Upper and lower surfaces 24, 26 include reduced 

thickness portions 30, 32, which re.duce the thickness. 

10 of connector 10 to approximately 0 .106 inches, which is 

the practical minimum thickness due to the required 

connector body wall thickness. The remaining space 

(0.024 inches) is all that remains to accommodate the 

thickness of covers 22 and adhesive 28, such that the 

15 completed assembly has a smooth and continuous outer 

surface. Metal covers ·22 usually have a thickness of 

about o. 008 inches, while adhesive 2s is about a·. 004 

inches thick. The objective of adhesively bonding 

metal covers 22 to connector 10 isto avoid bowing or 

20 lifting of covers 22 which would cause skiving or 

stubbing on pin header shroud 34 of external. host 

connector 12, as is illustrated in if igure 2. Such 

bowing or lifting can be caused by numerous factors, 

including mechanical and thermal shock, and poor 

2 5 adhesive bonding. 

As discussed above, there are a host of 

disadvantages associated with metal covers. As a 

result, there have been attemp.ts to substitute molded 

plastic covers for the metal covers of Figures 1 and 2, 

30 and thereby overcome many of the disadvantages of metal 

covers. However, such attempts have not been entirely 

successful. As noted above, the height H of connectors 

is limited by the appropriate standard (e.g., PCMCIA 

and CF), and it has proven extremely difficult to 

35 successfully mold a plastic cover which is thin enough 
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(approximately 0.008 inches) to work with.the 
construction shG>wn in.Figures 1 and ~i). Accordingly, a 
novel and inventive construction is required._ 

Referring to Figure 3, illustrated is an isometric 
5 view of the inventive IC card adapter assembly 40. The 

components of adapter assembly 40 are best seen in 
Figure 4a, which shows an exploded view of the adapter 
assembly 40 of Figure 3. Adapter assembly 40 includes 
molded lower housing 42 and upper housing 44, both 

10 formed of a dielectric material, first connector 46, 
second connector 48, and circuit board 50. First 
connector 46 and second connector 48 are adapted to 
conform, for example, to PCMCIA and CF standards, 
respectively, while circuit board SO functions to 

15 translate signals from one connector to the other. Of 
course, first and second connectors 46, 48 may be 
selected to conform to any other desired standards, 
depending upon the user's preference . 

. First connector 46 and second connector 48 are 
20 well known in the art. First connector 46 includes a 

frontal surface 52, a rear surface 54, a pair of spaced 
apart connector surfaces including an upper surface 56 
and a lower surface 58, and opposed side surfaces 60. 
Frontal surface 52 includes a plurality of pin 

25 receiving connections 62, well known in the art, for 
connection to an external host connector device. Rear 
surface 54 includes a plurality of solder tails 64 for 
making electrical contact with circuit board 50. Side 
surfaces 60 each include a guide rail 66. A latching 

30 mechanism 67 is incorporated into side surfaces 60 for 
securing first connector 46 within the assembly. 

Second connector 48 includes a frontal surface 68, 
a rear surface 70, and opposed side surfaces 72. 
Frontal surface 68 includes a plurality of solder tails 

35 74 for making electrical contact with circuit board 50. 
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Rear surface 70 includes a plurality of pln connections 

76, well known in the.art, for connection to· an IC 

card. Side surfaces 72 each include a locki:qgtab 78. 

Together, first connector 46, · second connector 48 

S and circuit board SO form a subassembly 80 which is 

enclosed by lower housing 4·2 and upper housing 44. 

Lower housing 42 (seen unobstructed in Figure 4b) 

and upper housing 44 both include thin walls 82 which 

extend between side rails· 84 and serve to protect 

10 circuit board 50. As best seen in Figure 4b, side rails· 

84 of lower housing 42· include recesses 86, which are· 

sized to capture locking tabs 78 of second connector 

48. Side rails 84 als.o include detents 87 for· 

cooperating with latching mechanisms 67 on first 

15 connector 46. When locking tabs 7 8 of second connector · 

48 are captured within recesses 86 ·and latching 

mechanism 67 of first connector 46 engage·detents 87 in. 

side rails 84, ·the subassembly 80 consisting of first 

and second connectors 46, 48, respectively, and circuit 

20 board 50 is prevented from moving within adapter 

assembly 40 as adapter assembly 40 is inserted into a 

host device, or as IC cards are inserted to adapter 

assembly 40. 

Lower housing 42 and upper housing 44 further 

25 include ribs 88 which extend across wall 82. Ribs 88 

function to stiffen wall 82 so that wall 82 does not· 

give or feel flimsy to the touch. Ribs 88 may be 

arranged such that they contact circuit board SO 

without detrimental effect, thereby imparting 

30 additional support to circuit board 50 and wall 82. 

Preferably,·ribs of lower housing 42 and upper housing 

44 oppose one another to better support lower and upper 

housings 42, 44 and circuit board 50. Another.benefit 

of. ribs 88 is that they function as flow enhancers 

35 during the molding process. 
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Lower housing 42 and upper housing 44 are secured 

together by la,~t'ching pieans 90 which ;>C:i±:e integrally . ·~ . ,. . : 

molded into the side rails 84 of lower housi~g 42 and 

·upper housing 44. Latching means 90 extend along the 

5 length of side rails 84 and are best seen in cross 

section in Figure 5. It should be noted that Figure 5 

is greatly simplified to clearly illustrate the 

latching means and other structures. To prevent 

separation of lower housing 42 and upper housing 44, 

10 lower housing 42 is provided with angled engaging 

surface 92, while upper housing 44 is provided with 

mating angled engaging surface 94 and tensioning member 

96. It is conunon for latches to have such angled 

engaging surfaces to prevent separation caused by 
15 flexure, physical impact, and material creep. However, 

the angled engaging surfaces 92, 94 usually result in 

undesired "play" between assembled parts. As 

20 

illustrated in Figures 6a and 6b, if clearance "A II is 
provided to allow latching of the two members, the 
resulting assembly thickness will vary, with the 

thickness ranging from "B" to "A+B". In the case of IC 
cards or IC adapter assemblies, even small variations 

in thickness can result in out-of-spec products, which 

is not acceptable. 

25 The latching.means 90 of the present invention 
overcomes the above described difficulty by providing 

tensioning member 96 on upper housing 44. Tensioning 

member 96 is formed so as to contact lower housing 42 

and keep angled engaging surfaces 92, 94 in constant 

30 contact, such that there is no "play" between lower 

housing 42 and upper housing 44. Tensioning member 96 

effectively creates a cantilever arm 98 on upper 

housing 44 that may be flexed to latch engaging 

surfaces 92, 94, but which does not allow any play 

35 between the components. Tensioning member 96 must be 

9 



W0-99/08232 PCTIUS97/22122 

positioned a suitable distance from engaging surface 94 

such that the material. of upper housing 44 is not over­

stressed when it is flexed to engage the lower and 

upper housings 42, · 44. It is· expected that those . 

5 skilled in the art will recognize a number of possible 

variations of the latching means of Figure 5, but which 

provide the same function. Such variations are 

contemplated to be within the. scope of the present 

invention. 

10 Ihtegrally molded into side rails 84 of lower 

housing 42 are channels 100. Channels 100 are sized to 

slidably receive guide rails 66 of first connector 46. 

Because first connector 46 is not adhesively bonded to 

lower housing 42 and upper housing 44, channels 100 aid 

15 in aligning arid securing first connector 46 within 

adapter assembly 40. First connector 46 is further 

secured in lower housing 42 by cooperative engagement 

of latching mechanism 67 on first connector 46 and 

detents 87 onside rails 84. If desired, cooperating 

20 guide rails 66 and channels 100, · as well as latching 

mechanisms 67 and detents 87, may be made asyminetrical 

such that the components can engage in only the desired 

orientation. 

To further aid in securely holding first connector 

25 46 within adapter assembly. 40, the portion of lower 

housing 42 and upper housing ·44 which is adjacent first 

connector 46 is provided with a unique structure. As 

best seen in Figure 7, and contrasted to the prior art 

adapter shown in Figures 1 and 2, upper housing 44 and 

30 lower housing 42 stop behind the body of first 

connector 46 ~·· It is thus not necessary for lower 

housing 42 and upper housing 44 to overlap the body of 

first connector 46, and the previously discussed 

problems related to the difficulty of molding suitably 

35 thin plastic covers are avoided. The body of first 

10 
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connector 46 may thus be the full thickness required by 
the appropriab~:,:standard {such as PC~~·IA or CF) and no 

allowance needs to.be made for the thickness .of the 

side walls and adhesive, as in the prior art. 

5 Lower housing 42 anq upper housing 44 are provided 

. with a thickened lip_ 102 which may rest on contacts 64. 

-Lips 102 provides additional support to front edges 104 

of lower and upper housings 42, 44 and provide a solid 

tactile feel. Lip 102 also straightens any inward bow 

10 of molded upper and lower housings 42, 44, helps resist 

warping of lower housing 42 and upper housing 44, and 

discourages tampering with the assembly by blocking any 

tools attempting to pry under the housings. A lead-in 

radius or chamfer 106 is provided adjacent first 

15 connector 46, thereby reducing the possibility of lower 

or upper housing 42, 44, catching on any surface during 

use. Preferably, ribs 88 which contact circuit board 

50 are located as close as possible to front edges 104 
to further support and stiffen lower housing 42 and 

20 upper housing 44. 

To assemble adapter assembly 40, subassembly 80 

(consisting of first connector 46, second connector 48, 

and circuit board 50) is positioned such that guide 

rails 66 of first connector 46 are aligned with 

25 . channels 100 in lower housing 42. Guide rails 66 are 

slid into channels 100 until locking tabs 78 on second 

connector 48 are captured by recesses 86 of lower 

housing 42 and latching mechanisms 67 of first 

connector 46 are engaged with detents 87. Upper 

30 housing 44 is then snapped onto lower housing 42 and 

secured by latching means 90. Cross-sectional views of 

the assembled adapter assembly 40 are shown in Figures 

8 and 9, taken along lines 8-8 and 9-9, respectively, 

of Figure 3. 

11 
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It will be appreciated by those skilled in the art 

that variations may be. made to the assembly described 

herein. An alternate connector and housing 

configuration is shown in Figure 10. Figure 10.shows a 

5 connector 110 connected to circuit board 112 by solder 

tails 114. Upper and lower surfaces 116, 118, 

respectively, of connector liO are provided with· 

protr'!-lding tongues 120 which engage with grooves 122 on 

upper and lower housings 124, 126, respectively. The 

10 engagement of tongues 12·0 with grooves 122 provides a 

barrier to debris which could otherwise enter the· 

interior of the assembly, prevents outward bowing of 

housings 124, 126. To assemble connector 110 and 

housings 124, 126,· connector 110 and circuit board 112 

15 are slidably engaged with lower housing 126 in the 

direction of arrow 128, as described above with·respect 

to the configuration of Figures 1-9. Groove 122 of 

upper housing 124 is then engaged under mating tongue 

120 of connector 110 and upper housing 124 is rotated 

20 in the direction of arrow 130 to engage lower housing 

126 in the manner described with respect to the 

configuration of Figu_res 1-9. 

The preferred emboQ.iment describes a snap-fitting 

engagement between the Upper and lower housings. 

25 However, those skilled in the art will recognize that 

other types of engagement between upper and lower 

housings could also work. For example, the upper and 

lower housings could be secured together by press 

fitting, ultrasonic welding, or chemical bonding, 

30 depending upon the reqliirements of the user. Such 

techniques are considered within the scope of the 

present invention. 

An alternate configuration for·securing the 

connector and housings is shown in Figure 11. A 

35 connector 140 is provided with tongues 142 for engaging 

12 
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grooves 143 of upper and lower housings 144, 146. 

Upper and lower>housings 144, 146 ar,~'f;t>rovided with 

interlock tabs 148, 150, respectively, which are 

designed for cooperative engagement with each other. 

5 After connector 140 and lower housing 146 are engaged 

with each other in the manner described above, upper 

housing 144 is positioned relative to lower housing 146 

as shown in Figure 11 and slid axially in the direction 

of arrow 152. As upper housing 144 approaches 

10 connector 140, interlock tabs 148 of upper housing 144 

slide under interlock tabs 150 of lower housing 146. 

At the same time, groove 143 of upper housing 144 

engages tongue 142 on connector 140. Upon full 

engagement of interlock tabs 148, 150, upper and lower 

15 housings 144, 146 are locked together. Upper and lower 

housings 144, 146 may additionally be provided with a 

latching means 154 at back end 156 of the assembly. 

Latching means 154 can be configured to interact with 

and secure a second connector(not shown) within the 

20 assembly, or may also extend across back end 156 of the 

assembly to provide a closed end if no second connector 

is used. The second connector may bean input/output 

(I/O) device such as a CF or PCMCIA connector, as 

described above, or could alternatively be any other 

25 type of signal communication device, such as an 

infrared transceiver or a telephone jack. It should be 

noted that Figure 11 is intended to schematically 

illustrate the interlock tabs 148, 150 of the alternate 

configuration, and does not show all features of the 

30 assembly. 

As it can be seen, there are many advantages to 

the present invention. One advantage is lower 

manufacturing cost. There is no need for insert 

molding, and the need for metal cover tooling, 

35 stamping, and forming is eliminated. 

13 
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Another advantage is lower assembly cost. The 

inventive assembly disclosed herein reduces assembly 

steps and time. For example, there is no adhesive 

bonding of covers to connectors, no ultrasonic welding 

5 of molded components, no sheet insulator material 

needed under metal covers to reduce component shorting, 

·and to need for ground contacts between covers and the 

circuit board. 

A further advantage is improved electricals. 

10 Dielectric covers, a feature of the device described 

herein, are known to reduce the incidence of host 

equipment damage or program ex.ecution errors associated 

with ESD through metal covers. It is also known the 

EMI emissions from the card can occur when the metal 

15 cover acts as an antenna. The antenna effect is 

reduced by substituting plastic covers, with the best 

attenuation of EMI occurring with the use of materials 

with the highest practical dielectric constant. 

A still further advantage is improved mechanicals. 

20 Under mechanical or thermal stress or shock, vibration 

or flexure, assemblies can sometimes fail due to 

fracturing of ultrasonic welds, and adhesive 

separa.tion. ·The inventive assembly described herein 

avoids these assembly methods and thus the associated 

25 failures. Another failure mode is caused by movement 

of the circuit board away from the connector body, 

taking the soldered.contacts with it. In the present 

invention, the use of molded ribs to support the 

circuit board and locking· mechanisms to prevent 

30 movement of the connectors avoid separation of contacts 

from the connector body. The elimination of metal 

covers also eliminates the potential for wearing or 

skiving of the host connector by the typically sharp · 

edges of metal covers. A further.advantage gained by 

35 eliminating metal covers is weight reduction, which is 

14 
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very important for manufacturers of hand-held portable 

devices such as'.· digital cameras and palmtop computers. . . ......... . 

Yet another advantage of the inventive adapt.er is its 

ease of distinctive coloration for product 

5 differentiation or brand identification. 

Although illustrative embodiments of the invention 

have been shown and described herein, a wide range of 

modifications, change and substitution is contemplated 

in the foregoing disclosure and in some instances, some 

10 features of the present invention may be employed 

without a corresponding use of the other features. For 

example, although the invention has been shown and 

described in connection with an IC card adapter 

assembly, many of the features described herein are 

15 equally applicable to and useful in IC cards 

themselves. Accordingly, it is appropriate that the 

appended claims be construed broadly and in a manner 

consistent with the scope of the invention. 

20 
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What is claimed is: * C L M S * 

1. An IC card adapter assembly comprising: 

a printed· circuit board having a first edge 

attached to solder tails extending.from a 

· back surface of a first connector and an 

opposing second edge attached to solder tails 

extending from a front surface of a second 

connector, wherein the printed circuit boarq, 

flrst connector and second connector form a 

subassembly., the subassembly including a 

first keyed interlock surface; 

a lower moided housing adapted to receive the· 

subassembly, the lower housing including a 

second keyed interlock surface for oriented 

engagement with the first keyed interlock 

surface of the subassei:nbly, and a first 

latching member; 

an upper molded housing having a second latching 

member adapted for engagement with the first 

latching member of the lower housing, wherein 

the engaged lower and upper housings define a 

cavity enclosing the printed circuit board. 

2. The adapter assembly of claim 1, wher.ein the first 

and second latching members are adapted for snap­

fi tting engagement with each other. 

3. The adapter assembly of claim 1, wherein the first 

and second latching members are adapted for press­

f itting engagement with each other. 

4. The adapter assembly of claim 1, wherein the upper 

housing and the lower housing are molded of a 

dielectric material. 
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5. The adaptai¥r. assembly of claim lJ'.i;~herein the lower 
housing and the upper housing each include 
integrally molded side rails. 

6. The adapter assembly of claim 5, wherein the first 
keyed interlock surface compris~s a locking tab 
extending from the second connector, and wherein 
the second keyed interlock surface comprises a 
recess in the side rails of the lower housing. 

7. The adapter assembly of claim 5, wherein the first 
keyed interlock surf ace comprises a guide rail 
extending from the first connector, and wherein 
the second keyed interlock surf ace comprises a 
channel in the side rails of the lower housing. 

8. The adapter assembly of claim 5, wherein the first 
keyed interlock surface comprises a latching tab 
extending from the first connector, and wherein 
the second keyed interlock surf ace comprises a 
detent in the side rails of the lower housing. 

9. The adapter assembly of claim 5, wherein the first 
latching member is integrally molded into the side 
rails of the lower housing and the second latching 
member is integrally molded into the side rails of 
the upper housing. 

10. The adapter of claim 9, wherein the interacting 
first and second latching members include an 
integrally molded tensioning member for removing 
free play between the lower and upper housings. 
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. 
11. The adapter assembly of claim 1, wherein the lower 

housing and the upper ·housing each have a first 

end, the first end of·the lower housing.and the 

first end of the upper housing abutting the back 

surface of the first connector. 

12. The adapter assembly of claim 11, wherein an outer 

surface of the· lower housing and an outer surface 

of the upper housing are coplanar with a lower 

surface and an upper surface, respectively, of the 

first connector. 

13. The adapter assembly of claim 11, wherein the 

first end of the lower housing.and the.first end 

of the upper housings each include a lip. 

14. The adapter assembly of claim 13, wherein the lips 

of the. lower and upper housings rest on the solder 

tails extendirtg from the back of the first 

connector. 

15. The ·adapter of claim 11, wherein the first end of 

the lower housing and the first end of the upper 

housing include a groove for engaging mating 

tongues extending from the back surf ace of the 

first connector. 

16. The adapter assembly of claim 1, further 

comprising means for maintaining spacing between 

the upper artd lower.housings and opposed surfaces 

of the printed circuit board. 

17. The adapter ass~ly of claim 16, wherein the 

means for maintaining spacing includes ribs 

18 
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connected to opposed planar surf aces of the lower 

and uppe:ir-{housings within the C?iY:ity . 
. -~.-· .... :'; 

The adapter assembly of claim l, wherein the first 

connector is a PCMCIA connector and the second 

connector is a CF connector. 

19. The adapter assembly of claim 1, wherein the first 

connector is a CF connector and the second 

connector is a PCMCIA connector. 

20. The adapter assembly of claim 1, wherein the 

engaged lower and upper housings enclose the 

printed circuit board and the second connector. 

21. An IC card assembly comprising: 

a printed circuit board attached to solder tails 

extending from a back surface of a first I/O 

device, wherein the printed circuit board and 

first I/O device form a subassembly, the 

subassembly including a first keyed interlock 

surface; 

a lower molded housing adapted to receive the 

subassembly, the lower housing including a 

second keyed interlock surface for oriented 

engagement with the first keyed interlock 

surface of the subassembly, and a first 

latching member; 

an upper molded housing having a second latching 

member adapted· for engagement with the first 

latching member of the lower housing, wherein 

the engaged lower and upper housings define a 

cavity enclosing the printed circuit board. 
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22. The adapter assembly of claim 21, wherein the 

first and second latching members are adapted for 

snap-fitting engagement with each other .. 

23. The adapter assembly of claim 21, wherein the 

first and second latching members are adapted for 

press~fitting engagement with each other. 

24. The adapter assembly of claim 21, further 

comprising a second I/O device. 

25. The adapter assembly of claim 24, wherein the 

second I/0 device is a telephone jack. 

26. The adapter assembly of claim 24, wherein the 

second I/O device is an infrared transceiver. 

27. The adapter assembly of claim 21, wherein the 

lower housing and the upper housing each have a 

first end, the first end of the lower housing and 

the first end of the upper housing abutting the 

back surface of the first connector. 

28. The adapter of claim 27, wherein the first end of 

the lower housing and the first end.of the upper 

housing include a groove for engaging mating 

tongues extending from the back surface of the 

first connector. 

29. The adapter assembly of claim 27, wherein an outer 

surface of the ·1ower housing and an outer surface 

of the upper housing are coplanar with a lower 

surface and an upper surface, respectively, of the 

connector. 
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30. The adapter assembly of claim 27, wherein the 

first end,of the lower housing a,n~ the first end 
. ·l·. '. ~: . ·. 

of the upper housings each include a lip·which 

rests on the solder tails extending from the back 

of the first connector. 

31. A method of assembling an IC card adapter 

comprising the steps of: 

connecting a printed circuit board to a first 

connector and a second connector to form. a 

subassembly including a first keyed interlock 

surface; 

inserting the subassembly into a lower molded 

housing having a second keyed interlock 

surface for engagement with the first keyed 

interlock surface, and a first latching 

member; 

advancing the first keyed interlock surface of the 

subassembly into mating engagement with the 

second keyed interlock surf ace of the lower 

housing; 

positioning an upper molded housing having a 

second latching member over the lower molded 

housing and subassembly; and 

latching the upper housing to the lower housing by 

means of the first and second latching 

members. 
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