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SPECIFICATION 

ELECTRICAL CONNECTOR WITH 
LOW-INDUCTANCE TERMINAL STRUCTURE 
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A0-065 SG 

5 Background of the Invention 

The present invention relates to the art of electrical connectors and particularly 

to the terminal structure of a card edge connector. 

Card edge connectors are widely used in electronic devices utilizing circuit 

board~. Typically, such connectors are used for mounting a daughter circuit board or 

10 an interface card to a primary circuit board. The connector includes an elongated 

insulative housing which forms a slot dimensioned to receive an edge of the daughter 

circuit board. The daughter circuit board may be, for example, a memory module, 

interface card, or some other auxiliary circuit card. 

The housing includes a plurality of conductive terminals with contact portions 

15 located in the slot for contacting correspondingly located contact pads on the daughter 

circuit board. The housing is mounted to the primary circuit board so that tail ends of 

the conductive terminals, which extend from a bottom of the housing, are held in 

electrical contact with respective electrical contacts on the primary circuit board. 

The terminals of such known connectors have been made from a sheet, 

20 whereby the contact portions are formed to have a V-shaped bend. Each of the 

terminals is intended to resiliently contact against a the circuit board at the apex of the 

V-shaped bend. Unfortunately, these conventional types of terminals in such 

connectors have exhibited high inductive reactance, especially for high signal 

frequencies. More specifically, this undesirable characteristic is attributable to the 

25 bent shape of the terminals, whereby each of the terminals has a greater total length 

than its height dimension within the slot. Connectors with such lmown terminal 

structures may be unsuitable for high frequency applications. 

30 

It is desirable to provide a connector that exhibits low inductance and which is 

suitable for high frequency applications. 
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The present invention provides an improved connector that has low inductance 

characteristics. As a result, a connector according to the invention can 

advantageously be used in high frequency applications. 

In an embodiment, an electrical connector is provided for connecting an 

electrical component to a primary circuit board. The connector includes a housing 

having a horizontal base, a plurality of walls extending from the base and defining a 

longitudinal slot for receiving the electrical component, the walls further defining a 

plurality of terminal cavities adjacent to the slot. The connector further includes a 

10 plurality of conductive terminals, each of the conductive terminals having a tail .. 
portion extending from the base and a resilient contact portion that generally resides 

in a respective one of the terminal cavities. According to an aspect of the invention, 

the contact portion has a generally planar body which, in an unmated condition, 

extends generally vertically within the terminal cavity. Also, the contact portion has a 

15 bump formed in the body that projects inwardly into the slot. 

In an embodiment, the bump is disposed near an upper end of the contact 

portion. In a related embodiment, the contact portion includes a vertical slit, the 

contact portion being bent on one side of the slit to form the bump. In one exemplary 

structure, the slit terminates below an upper end of the contact portion so that an 

20 upper end of the bump is unitarily connected to a flat side opposite the slit. In another 

exemplary structure, the slit extends to an upper end of the contact portion so that an 

upper end of the bump is free relative to the flat side opposite the slit. 

In an embodiment, the bump is press-formed with bend angles that provide a 

low moment arm from a crest or apex of the bump relative to a lower bend of the 

25 bump. As a result, the bump is relatively rigid, deflecting little relative to the 

remainder of the generally flat terminal during use. By comparison, the planar portion 

of the contact portion extending from the base of the terminal is relatively resilient 

and deflectable. When an electrical component such as an interface card is inserted 

into the connector slot, the bump engages the contact on the circuit card, and the 

30 contact portion deflects outwardly from the slot. The resilient contact portion exerts a 
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bias force against the card to ensure good contact and to secure the card in the slot. 

The planar, vertical configuration of the contact portion provides a shortened current 

path from the bump to the tail portion, thus reducing inductance. 

An advantage of the present invention is to provide an improved electrical 

5 connector for receiving an electrical component. 

10 

Another advantage of the present invention is to provide an electrical 

connector that has low inductance and high efficiency.· 

A further advantage of the present invention is to provide an electrical 

connector that can be used to transfer high frequency signals. 

Yet another advantage of the present invention is to provide an electrical 

connector that is simple and inexpensive to manufacture. 

A still further advantage of the present invention is to provide an electrical 

connector having conductive terminals with reduced amounts of material. 

Other features and advantages of the present invention are described in, and 

15 will be apparent from, the following description, the claims, and the Figures. 

1111u1ri1nr 
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Brief Description of the Drawings 

FIGS. 1 and 2 illustrate a prior art connector. 
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FIG. 1 is a perspective view of a prior art connector illustrating in section a 

portion of the connector with terminals exploded therefrom, a remainder of a housing 

5 of the connector being illustrated in phantom. The terminals are shown prior to 

removal from a strip that remains of a blank from which the terminals may be 

manufactured. 

FIG. 2 is a sectional view of the prior art connector of FIG. 1. 

FIGS. 3-5 illustrate a connector and terminals according to an embodiment of 

10 the invention. 

FIG. 3 is a perspective view of a connector according to an embodiment of the 

invention illustrating in section a portion of the connector with terminals exploded 

therefrom, a remainder of a housing of the connector being illustrated in phantom. 

The terminals are shown prior to removal from a strip that remains of a blank from 

15 which the terminals may be manufactured. 

FIG. 4 is a perspective view of an individual terminal according to an 

embodiment of the present invention. 

FIG. 5 is a side view of the terminal of FIG. 4. 

FIG. 6 is a sectional view of a connector.according to an embodiment. of the 

20 present invention wherein terminals of the type illustrated in FIGS. 3-5 are installed. 

FIGS. 7-10 illustrate a connector and terminals according to another 

embodiment of the invention. 

FIG. 7 is a perspective view of a connector according to an embodiment of the 

invention illustrating, in section, an end portion of the connector with terminals 

25 exploded therefrom, a remainder of a housing of the connector being illustrated in 

phantom. The terminals are shown prior to removal from a strip that remains of a 

blank from which the terminals may be manufactured. 

30 

FIG. 8 is a perspective view of an individual termiiial according to an 

embodiment of the present invention. 

FIG. 9 is a side view of the terminal of FIG. 8. 
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FIG. 10 is a sectional view of a connector according to an embodiment of the 

present invention wherein terminals of the type illustrated in FIGS. 7._9 are installed. 

5 
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Turning to the Figures, wherein like numerals designate like components, 

FIGS. 1 and 2 illustrate a conventional card edge connector 20 configured to receive a 

daughter circuit board (not shown), otherwise refe:i;red to herein as a circuit card or 

5 interface card. As is known, such a card has a plurality of contact pads disposed along 

both sides of an edge thereof. Although the embodiments herein are directed to a card 

edge connector, it is contemplated that the same terminal structure can be applied to 

other types of electrical connectors such as a connector that receives a portion of a 

second connector therein. The conventional connector 20 includes a housing 22, a 

10 base 24, a plurality of upright walls 26 forming a central insertion slot 28 extending 
.. 

lengthwise in the housing 22, and a plurality of evenly-spaced terminal cavities 30 

recessed into the walls 28 along both sides of the central insertion slot 28. 

The conventional connector 20 includes a plurality of conductive terminals 32. 

To accommodate the terminals 32, the connector 20 has a plurality of through holes 

15 34 extending through the base 24 from a bottom of the housing 22. Each of the 

terminal cavities 30 and through holes 34 is shaped to receive a respective one of the 

terminals 32, as shown in FIG. 2. 

The conventional conductive terminals 32 are made from a metal sheet. The 

illustration in FIG. 2 shows a plurality of the terminals 32 still unitarily attached to a 

20 strip 37 remaining from original metal sheet stock. As illustrated in FIGS. 1 and 2, 

each of the terminals is formed to include a resilient contact portion 36 shaped with a 

V-shaped bend 40. The terminals 32 are cut free of the strip 37 when mounted to the 

housing 22. The contact portion 36 extends from a tail portion 38 fixedly mounted to 

the base 24 and extending through the hole 34. The V-shaped bend 40 is 

25 conventionally formed in the contact portion 36 to define a lower, angled leg 42 so 

that the terminal 32 provides desired_ resilient contact behavior. Particularly, when the 

tail portion 38 of the terminal 32 is mounted, as shown in FIG. 2, the V-shaped 

contact portion 36 assumes an inner position away from an inner wall of the slot 28. 

When an interface card is inserted into the slot 28, the lower angled leg 42 of the 

30 resilient contact portion 36 deflects to accommodate the interface card, creating a 
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torque around the vertical part 44 of the tail portion 38 mounted to the base 24. The 

inwardly projecting end 40 of the V-shaped contact portion 36 contacts the 

corresponding contact pads on the circuit card. 

The V-shaped contact portion 36 of the conventional terminal 32 has a longer 

5 total current path length than its height dimension due in part to the relatively large 

height H1 and depth D1 of the displacement of the angled leg 42 between the apex of 

the projecting bend 40 and the vertical part 44 of the tail portion 38. This total current 

path length increases the inductance and signal delay through the terminal 32. It has 

been found that the inductive reactance is particularly large at high signal 

10 transmission speeds. Therefore, the connector having thi~ conventional type of 

terminal structure can be unsuitable for high frequency applications. 

Referring now to FIGS. 3 to 10, two exemplary embodiments of the present 

inventionwill be described. A first embodiment is shown in FIGS. 3-6, and a second 

embodiment is illustrated in FIGS. 7-10. 

15 First referring to FIGS. 3, 6, 7 and 10, a connector 100, 200 is illustrated 

having a terminal structure according to a preferred embodiment of the present 

invention. The connector 100 includes an elongate housing 102 having a base 104 

and a plurality of walls 106 exten4iflg upwardly from the base 104. The walls 106 

define a central insertion slot 108 extending longitudinally in the housing 102, the slot 

20 108 being shaped to receive an electrical component such as an edge of the circuit 

card or daughter circuit board. The housing 102 further has a plurality of terminal 

cavities 110 defined by recesses in the walls 106 along both sides of the interior of the 

slot 108. 

The connector 100 shown in FIGS. 3-6 includes a plurality of conductive 

25 terminals 112. Each of the conductive terminals 112 has a respective upper contact 

portion 114 and a lower tail portion 116. The contact portion 114 is generally flat or 

planar in shape. Each of the terminals 112 is mounted to the housing 102. In the 

illustrated embodiment, the terminals 112 may include a pair of oppositely-extending 

projections 134 forming a downwardly-facing edge to securely retain the terminal 112 

30 in the housing 102. 
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More particularly, as shown in FIG. 6, the tail portion 116 extends through a 

through hole 120 in the base 104 of the housing 102, the tail portion 116 being 

securely fixed therein. Furthermore, in the illustrated embodiment, each of the tail 

portions 116 is bent outwardly to extend in a generally right angle for connection to 

5 the surface of a primary circuit board (not shown) such as by soldering. However, the 

tail portion may also have a through-hole configuration. Each of the contact portions 

114 resides generally vertically within a respective one of the terminal cavities 110. 

In an embodiment, the conductive terminals 112 are stamped and formed from 

a metal sheet. The illustration in FIG. 3 shows a plurality of the terminals 112 still 

10 unitarily attached to a strip 118 remaining from an original metal sheet. The terminals 

112 are cut free of the strip 118 prior to assembly with the housing 102. As shown in· 

FIGS. 5 and 6, the contact portion 114 extends generally vertically from the tail 

portion 116. 

For contacting a corresponding contact on the electrical device, each of the 

15 terminals 112 includes a bump 122 formed in an upper part of the generally planar 

contact portion 114. The bump 122 projects inwardly such that, when the terminal 

112 is in an undeflected condition, the bump 122 resides slightly within the slot 108, 

as shown in FIG. 6. 

In the exemplary embodiment of FIGS. 3-6, a vertical slit.124 is formed in the 

20 contact portion 114. A curved bend is pressed in the contact portion 114 on one side 

of the slit 124 to form the bump 122. The bump inch.ides a lower leg 125 and an 

upper leg 127. Opposite the slit 124 from the bump 122, the contact portion 114 has a 

planar side 126. The slit 124 terminates below an upper end of the contact portion 

114 so that an upper end of the bump 122 is integral with the upper end of the planar 

25 side 126 of the contact portion 114 opposite the slit 124. The terminal 112 provides a 

primary current path "A" which goes down the lower leg 125 of the bump 122, 

through the contact portion 114 and down the tail portion 116. The unitary 

connection at the upper end of the terminal 112 between the bump 122 and the planar 

side 126 provides a secondary current path "B" up the upper leg 127 of the bump 122, 
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down the planar side 126, through the contact portion 114 and down the tail portion 

116. The secondary current path operates to reduce the inductance of the terminal. 

Upon insertion of an interface card or other electrical component into the 

central slot 108, the resilient contact portions 114 deflect outwardly within the 

5 terminal cavities to accommodate the thickness of the card or component. More 

specifically, the resilient contact 114 portion of each terminal 112 deflects upon 

insertion of the electrical component, biasing the bump 122 in engagement against the 

corresponding contact. The terminal cavities 110 have a predetermined lateral depth 

such that a gap 128 {FIG. 6) is formed between the terminal 112 and the inlier surface 

10 107 of the housing wall 106 to permit deflection of the contact portion 114 of the 

terminal 112 in an outward direction, away from the slot 108. The height H2 and 

depth D2 of the lower leg 125 between an apex 130 of the bump 122 and a lower bend 

132 at the vertical planar region of the contact portion 114 is significantly less than 

height H1 and depth Di.respectively, of the angled leg 42 in Figure 2. 

15 In order to concentrate the resilient bending on the planar portion of the 

terminal, it is noted that the apex 130 of the bump 122 is close to the lower bend 132 

at a junction of the bump 122 and the planar region of the contact portion 114. The 

lower bend 132 preferably has an angle such that the apex 130 exerts a low moment 

arm around the lower bend 132, thereby avoiding much deflection of the bump 122 

20 relative to the planar region of the contact portion 114. Accordingly, the bump 122 

will not undesirably deflect, thereby ensuring that the terminal 112 contacts the 

electrical component at the bump 122. Moreover, the biased contact force of the 

collective bumps 122 against the circuit card exert a retaining force on the card in the 

slot 108. 

25 Another exemplary embodiment is illustrated in FIGS. 7-10. As shown in 

FIGS. 7 and 10, a connector 200 is provided which includes a housing 102 that is 

substantially as described above in connection with housing 102 of FIGS. 3-6. The 

connector 200 also includes a plurality of conductive terminals 212, which have many 

features similar to the terminal 112 described above. Each of the conductive terminals 

30 212 has a respective upper contact portion 214 and a lower tail portion 216. The 
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contact portion 214 is generally flat or planar in shape. Each of the terminals 212 is 

mounted to the housing 102. 

In the illustrated embodiment, the terminal 212 may include a pair of 

oppositely-extending projections 234 forming a downwardly-facing edge to securely 

5 retain the terminal 212 in the housing 102. More particularly, as shown in FIG. 10, 

the tail portion 216 extends through the hole 120 in the base 104 and is securely fixed 

in the housing 102. Furthermore, in the illustrated embodiment, each of the tail 

portions 216 is bent outwardly to extend in a generally right angle for connection to 

the surface of the primary circuit board (not shown), for example by soldering. 

10 However, the tail portions 216 could have a through-hole configuration. Each of the 

contact portions 214 resides generally vertically within a respective one of the 

terminal cavities 110. 

In an embodiment, the conductive terminals 212 are stamped and formed from 

a metal sheet. The illustration in FIG. 7 shows a plurality of the terminals 212 still 

15 unitarily attached to a strip 218 remaining from the original metal sheet. The 

terminals are cut free of the strip 218 prior to assembly with the housing 102.. As 

shown in FIGS. 9 and 10, the contact portion 214 extends generally vertically from 

the tail portion 216. 

For contacting a corresponding contact on the electrical device, each of the 

20 terminals 212 includes a bump 222 formed in an upper part of the generally planar 

contact portion 214. The bump 222 projects inwardly such that, when the terminal 

212 is in an undeflected condition, the bump 222 resides slightly within the slot 208, 

as shown in FIG. 10. The bump includes lower leg 225 and upper leg 227. 

The terminal 212 of FIGS. 7-10 operates in generally the same manner as the 

25 terminal 112 of FIGS. 3-6. The main difference between the terminal 212 from 

terminal 112 is that terminal 212 includes a slit 224 which extends to the upper end of 

the terminal 212. More particularly, the slit 224 separates free upper ends of the 

bump 222 and planar side 226 of the contact portion 214 opposite the slit 222. 

Upon insertion of an interface card or other electrical component into the 

30 central slot 108, the resilient contact portions 214 deflect outwardly within the 
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terminal cavities to accommodate the thickness of the card or component. More 

specifically, the resilient contact 214 portion of each terminal 212 deflects upon 

insertion of the electrical component, biasing the bump 222 in contact against t~e 

corresponding contact. The terminal cavities 110 have a predetermined lateral depth 

5 such that a gap 128 (FIG. 10) is formed between the terminal 212 and the inner 

surface 107 of the housing wall 106 to permit deflection of the contact portion 214 of 

the terminal 212 in an outward direction, away from the slot 108. The height H3 and 

depth D3 of the lower leg 125 between an apex 230 of the bump 222 and a lower bend 

232 at the vertical planar region of the contact portion 214 is significantly less than 

10 height H1 and depth Dh respectively, of the angled leg 42 in Figure 2. 

Referring to FIG. 9, to provide the desired rigidity to the bump 222, and in 

order to concentrate the resilient bending on the planar portion of the terminal 212, it 

is noted that an apex 230 of the bump 222 is close to the lower bend 232 at a junction 

of the bump 122 and the planar region of the contact portion 214. The lower bend 

15 232 preferably has an angle such that the apex 230 exerts a low moment arm. around 

the lower bend 232, thereby avoiding much deflection of the bump 222 relative to the 

planar region of the contact portion 214. Accordingly, the bump 222 will not 

undesirably deflect, thereby ensuring that the terminal 212 contacts the card at the 

bump 222. Moreover, the biased contact force of the collective bumps 222 against the 

20 circuit card exert a retaining force on the component in the slot 108 (FIGS. 7, 10). 

According to the invention, the generally planar configuration of the contact 

portion 114 (FIGS. 3-6), 214 (FIGS. 7-10) of the terminal 112 (FIGS. 306), 212 

(FIGS. 7-10) has less total length in comparison to the conventional terminal 32 that 

has a long angled contact portion, as described in connection with FIGS. 1 and 2 

25 above (for a given vertical height dimension). This reduction in total length provides 

a shorter current path for a signal transmission, resulting in a lower inductance 

through the terminal 112, 212 constructed in accordance with the invention. Any 

additional length of the horizontal section of the tail portions 116, 216 need not affect 

the current path length because the innermost point of the junction between the solder 

30 joint (not shown) and the tail portion 116, 216 may be moved inwardly. Therefore, 
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the improved terminal 112, 114 results in improved performance, and results in a 

connector 100 (FIGS. 3, 6), 200 (FIGS. 7, 10) that is more suitable for high frequency 

applications. 

Although the present invention has been described with specific reference to 

5 preferred embodiments thereof, it will be understood that the invention is not limited 

to the specific features of those particular embodiments. Various substitutions and 

modifications to the present invention will be apparent to those skilled in the art. 

Such substitutions and modifications may be made without departing from the spirit 

and scope of the invention. Accordingly, all such substitutions and modifications are 

10 intended to be embraced within the scope of the invention as defined in the appended 

claims. 

This Sheet Has Been Replaced 

1111111111111111111111111. 
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1. An electrical connector (100, 200) for connecting an electrical 

component to a primary circuit board, the connector (100, 200) comprising: 

a housing (102) having a horizontal base (104), a plurality of walls (106) 

5 extending from said base (104) and defining a longitudinal slot (108) for receiving the 

electrical component, the walls (106) further defining a plurality of terminal cavities 

(110) adjacent to said slot (108); 

a plurality of conductive terminals (112, 212), each of the conductive 

terminals (112, 212) having a tail portion (116) extending from said base (104) and a 

10 resilient contact portion (114, 214) residing generally within a respective one of said 

terminal cavities (110), wherein the contact portion (114, 214) has a generally planar 

body which, in an unmated condition, extends generally vertically within said 

terminal cavity, the contact portion (114, 214) including a bump (122, 222) formed in 

said body which projects into said slot (108). 

· 15 2. An electrical connector (100, 200) according to claim 1, wherein said 

bump (122, 222) is disposed near an upper end of said contact portion (114, 214). 

3. An electrical connector (100, 200) according to claim 1, wherein a 

vertical slit (124, 224) is formed in said contact portion (114, 214), the contact portion 

(114, 214) being bent on one side of said slit (124, 224) to form said bump (122, 222), 

20 the contact portion (114, 214) having a planar side (126, 226) opposite said slit (124, 

224) relative to said bump (122, 222). 

4. An electrical connector (100) according to claim 3, wherein the slit 

(124) terminates below an upper end of the contact portion (114) so that an upper end 

of said bump (122) is integral with a side of the contact portion (114) opposite the 

25 split, the contact portion (114) having a planar side (126) opposite said slit (124) 

relative to said bump (122). 

I If fil~ HI~ lqf 1~1111f1J 
13 



Patent 
A0-065 SG 

5. An electrical connector (200) according to claim 3, wherein the slit 

(224) extends to an upper end of the contact portion (214) so that an upper end of said 

bump (222) is free relative to said planar side (226). 

6. An electrical connector (100, 200) according to claim 1, wherein each 

5 of the terminals (112, 212) includes a pair of oppositely extending projections forming 

downwardly-facing edges to retain the respective termin3.l in the base (104) of the 

housing (102). 

7. An electrical connector (100, 200) according to claim 1, wherein the 

contact portion (114, 214) is spaced apart from an adjacent one of said plurality of 

10 walls (106) of the housing (102). 

111111111111111111111111111111 
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8. An electrical connector (100, 200) for connecting an electrical 

component to a primary circuit board, the connector (100," 200) comprising: 

a housing (102) including a plurality of walls (106) defining a longitudinal slot 

(108) for receiving a portion of the component, the walls (106) further defining a 

5 plurality of terminal cavities (110) adjacent to said slot (108); and 

a plurality of generally planar, resilient conductive terminals (112, 212), ea~h 

of the conductive terminals (112, 212) having a resilient contact portion (114, 214) 

and an opposite tail portion (116); 

wherein the tail portion (116) of each of the terminals (112, 212) extends from 

10 to the housing (102) and the corresponding contact portions (114, 214) are mounted in 

respective terminal cavities (110), and wherein the contact portion (114, 214) is 

spaced apart from the wall of the housing (102) and in unmated condition, extends 

generally vertically within said terminal cavity. 

9. An electrical connector (100, 200) according to claim 8, wherein each 

15 of the terminals (112, 212) includes a bump (122, 222) formed in said contact portion 

(114, 214) which projects into said slot (108). 

10. An electrical connector (100, 200) according to claim 9, wherein said 

bump (122, 222) is disposed near an upper end of said contact portion (114, 214). 

11. An electrical connector (100, 200) according to claim 9, wherein a 

20 vertical slit (124, 224) is formed in said contact portion (114, 214), the contact portion 

(114, 214) being bent on one side of said slit (124, 224) to form said bump (122, 222), 

the contact portion (114, 214) having a planar side (126, 226) opposite said slit (124, 

224) relative to said bump (122, 222) . 

. This.BheetHas Been Re . • 
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12. An electrical connector (100) according to claim 10, wherein the slit 

(124) terminates below an upper end of the contact portion (114) so that an upper end 

of said bump (122) is integral with a side of the contact portion (114) opposite the 

split, the contact portion (114) having a planar side (126) opposite said slit (124) 

5 relative to said bump (122). 

13. An electrical connector (200) according to claim 10, wh~rein the slit 

(224) extends to an upper end of the contact portion (214) so that an upper end of said 

bump (222) is free relative to said planar side (226). 

111111111111111111111111111111 
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14. An electrical connector (100, 200) for connecting an electrical 

component to a primary circuit board, the connector (100, 200) comprising: 

a housing (102) having a horizontal base (104), a plurality of walls (106) 

extending from said base (104) and defining a longitudinal slot (108) for receiving the 

5 electrical component, the walls (106) further defining a plurality of terminal cavities 

(110) adjacent to said slot (108); 

a plurality of conductive terminals (112, 212), each of the conductive 

terminals (112, 212) having a tail portion (116) extending from said base (104) and a 

resilient contact portion (114, 214) residing generally within a respective one of said 

10 terminal cavities (110), wherein the contact portion (114, 214) has a generally planar 

body which, in an unmated condition, extends generally vertically within said 

terminal cavity, the contact portion (114, 214) including a bump (122, 222) formed in 

· said body which projects into said slot (108) wherein a vertical slit (124, 224) is 

formed in said contact portion (114, 214), the contact portion (114, 214) being bent on 

15 one side of said slit (124, 224) to form said bump (122, 222), the contact portion (114, 

214) havirig a planar side (126, 226) opposite said slit (124, 224) relative to said bump 

(122, 222). 

15. An electrical connector (100, 200) according to clai,m 14, wherein the· 

contact portion (114, 214) is spaced apart from an adjacent one of said plurality of 

20 walls (106) of the housing (102). 

16. An electrical connector (100, 200) according to claim 14, wherein the 

electrical component is circuit card. 

ii1iiiilDiiF, 11111111111111 1111111111111111 · 
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