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HEADER ASSEMBLY HAVING POWER AND

SIGNAL CARTRIDGES

[0001] The subject matter herein relates generally to header

assemblies having power and signal cartridges. Automotive connector systems utilize

header connectors to convey both power and data signal. Existing header connector

designs utilize stamped blades with assembly stations to stitch and bend the blades in

an assembly operation. As the number of blades and the numbers or types of blades

increases, the capital investment increases and the assembly rate decreases. Another

problem with existing automotive header designs is that using compliant pins is very

challenging. For example, the variability of the assembly, such as the variability in

the true position of the compliant pins for mounting to a circuit board, causes

problems in mounting the header connector to the circuit board.

[0002] The solution is provided by a header connector as described

herein. The header assembly includes a header housing having a cavity configured to

receive a receptacle connector therein. The header housing has at least one cartridge

latch in the chamber. A signal header cartridge is received in the cavity and locked in

the header housing by the at least one cartridge latch. The signal header cartridge has

a plurality of signal contacts extending between mating portions and mounting

portions. The mating portions extend from the signal header cartridge into the cavity

and defining separable mating interfaces. A power header cartridge is received in the

cavity and locked in the header housing by the at least one cartridge latch. The power

header cartridge has a plurality of power contacts extending between mating portions

and mounting portions. The mating portions extend from the power header cartridge

into the cavity and defining separable mating interfaces.

[0003] The invention will now be described by way of example with

reference to the accompanying drawings in which:

[0004] Figure 1 illustrates a connector system formed in accordance

with an exemplary embodiment, showing a receptacle connector coupled to a

corresponding header connector of a header assembly.



[0005] Figure 2 is an exploded flont view of the header connector

formed in accordance with an exemplary embodiment.

[0006] Figure 3 is an exploded rear view of the header connector.

[0007] Figure 4 is a front perspective view of the header connector in

an assembled state.

[0008] Figures 5 and 6 are rear perspective views of the header

connector in an assembled state with header cartridges loaded into a header housing.

[0009] Figure 7 illustrates first and second header housings coupled

together.

[0010] Figure 8 illustrates a lead frame for a signal header cartridge.

[0011] Figure 9 is a side view of a signal header cartridge formed in

accordance with an exemplary embodiment.

[0012] Figure 10 illustrates a pair of signal header cartridges stacked

together.

[0013] Figure 11 is a front view of the pair of signal header

cartridges.

[0014] Figure 12 illustrates a lead frame for a power header

cartridge.

[0015] Figure 13 is a perspective view of a power header cartridge

formed in accordance with an exemplary embodiment.

[0016] Figure 14 illustrates a power header cartridge formed in

accordance with an exemplary embodiment.

[0017] Figure 15 illustrates a power header cartridge formed in

accordance with an exemplary embodiment.



[0018] Figure 16 illustrates a header connector formed in accordance

with an exemplary embodiment.

[0019] Embodiments described herein include a connector system

having right angle, board-mounted header connectors. The header connectors have

both a power interface and a signal interface for transmitting power and data signals,

respectively. It should be noted that although the embodiments described herein are

described with respect to right angle connectors, the embodiments may be used with

any suitable connectors.

[0020] Embodiments described herein have features that allow for a

modular design of the header connectors. The header connectors include cartridges

that may be interchanged within the header connector to change the interface of the

header connector. The cartridges may be dedicated signal cartridges and dedicated

power cartridges. The current carrying capacity of the header connector may be

changed by swapping out the power cartridge for a power cartridge having a different

current carrying capacity.

[0021] Embodiments described herein have features for retaining the

cartridges in the header housing. Embodiments described herein have features that

guide the cartridges into position within the header housing. Embodiments described

herein provide features that allow multiple header housings to be linked or joined

together as a unit for mounting to the circuit board as a unit.

[0022] Figure 1 illustrates a connector system 100 formed in

accordance with an exemplary embodiment, showing a receptacle connector 102

coupled to a corresponding header connector 104 of a header assembly 106. The

header assembly 106 may include any number of header connectors 104. Each header

connector 104 is configured to be mated with a corresponding receptacle connector

102, although only one receptacle connector 102 is illustrated in Figure 1. The

receptacle connector 102 may be a cable connector with a plurality of cables (only

one shown in Figure 1) extending therefrom terminated to corresponding receptacle

contacts (not shown). Alternatively, the receptacle connector 102 may be terminated



to a circuit board (not shown), such as by terminating pins or tails of the receptacle

contacts to the circuit board. The header assembly 106 is mounted to a circuit board

108, however may alternatively be a cable connector terminated to ends of cables. In

an exemplary embodiment, each header connector 104 is terminated to the circuit

board 108, such as by press-fitting header contacts 110 of the header assembly 106

into corresponding plated vias (not shown) in the circuit board 108 or by soldering to

the circuit board 108. Optionally, the header connectors 104 may be coupled together

and then terminated to the circuit board 108 together as a unit. Alternatively, the

header connectors 104 may be individually terminated to the circuit board 108.

[0023] Figure 2 is an exploded front view of the header connector

104 formed in accordance with an exemplary embodiment. Figure 3 is an exploded

rear view of the header connector 104. The header connector 104 includes a header

housing 130 and a plurality of header cartridges 132, 134. The header cartridges 132,

134 hold a plurality of the header contacts 110, which are more specifically identified

as header signal contacts 142 and header power contacts 144 for transmitting data

signals and power, respectively, with the receptacle connector 102 (shown in Figure

1). Other types of header contacts 110 may be used in addition to the signal and

power contacts 142, 144, such as ground contacts (not shown). Optionally, each of

the power contacts 144 may be held together in a common header cartridge 134, also

referred to as a power header cartridge 134. The signal contacts 142 may be held

together in dedicated signal header cartridges, which may be referred to hereinafter as

signal header cartridges 132. Alternatively, any of the header cartridges 132 and/or

134 may have both signal and power contacts 142, 144, or other types of contacts.

[0024] The header housing 130 has a cavity 136 open at a front 138

of the header housing 130 to receive the receptacle connector 102. The cavity 136 is

open at a rear 140 of the header housing 130 for receiving the header cartridges 132,

134. Any number of signal header cartridges 132 may be loaded into the header

housing 130 depending on the particular application. Any number of power header

cartridges 134 may be loaded into the header housing 130 depending on the particular

application, although the embodiments illustrated herein show a single power header

cartridge 134. Having the header power contacts 144 and the header signal contacts



142 held by a common header housing 130 allows both the header power contacts 144

and the header signal contacts 142 to be mated during a common mating process to

tire receptacle connector 102. Having the header power contacts 144 and the header

signal contacts 142 held by a common header housing 130 allows the header power

contacts 144 and the header signal contacts 142 to be mounted to the circuit board 108

(shown in Figure 1) at the same time during a common assembly step.

[0025] In an exemplary embodiment, the header housing 130

includes guide features 150 that are used to guide alignment and mating with the

receptacle connector 102. In the illustrated embodiment, the guide features 150 are

defined by ribs or protrusions that extend into the cavity 136 near or at the front 138.

The number of guide features 150 and/or location of guide features 150 may provide

keying features for keyed mating with the corresponding receptacle connector 102.

For example, only one type of receptacle connector 102 may be received in the cavity

136 based on the positions of the guide features 150. The positions of the guide

features 150 may be different, such as when a different number of power contacts 144

and/or signal contacts 142 are used, which corresponds to a different type of

receptacle connector 102 that needs to be mated with the particular header connector

104.

[0026] The header housing 130 includes a receptacle latch 154 at the

front 138 that is used for securing the receptacle connector 102 in the cavity 136. The

receptacle latch 154 may be deflectable and releasable to allow the receptacle

connector 102 to be released from the cavity 136. Alternatively, the receptacle

connector 102 may include a deflectable latch, or other type of latch, to secure the

receptacle connector 102 to the header connector 104. Any type of latch, in various

locations, may be used to retain the receptacle connector 102 in the header housing

130.

[0027] In an exemplary embodiment, the header housing 130

includes a separating wall 156 (shown in Figure 3) in the cavity 136, such as adjacent

the rear 140. The separating wall 156 divides the cavity 136 into one or more signal

cartridge slots 158 and one or more power cartridge slots 160. The signal cartridge



slot(s) 158 receive corresponding signal header cartridges 132. The power cartridge

slot(s) 160 receive corresponding power header cartridges 134. In an exemplary

embodiment, the header housing 130 includes one or more guide channels 162 in the

signal cartridge slot(s) 158 and one or more guide channels 164 in the power cartridge

slots 160. The guide channels 162 are provided along a top of the cavity 136 and

receive corresponding guide features of the signal header cartridges 132. The guide

channels 164 are provided along a top of the cavity 136 and receive corresponding

guide features of the power header cartridges 134. The guide channels 162, 164

position the header cartridges 132, 134 relative to one another. The guide channels

162, 164 may hold side-to-side positions of the header cartridges 132, 134.

Optionally, the guide channels 162, 164 may have a dovetail shape.

[0028] The header housing 130 includes a mid-wall 165 (better

shown in Figure 4) within the cavity 136. The mid-wall 165 extends from side wall to

side wall and may be parallel to the front 138 and rear 140. The mid-wall 165 is

positioned between the front 138 and the rear 140. The mid-wall 165 may be

approximately centered between the front 138 and the rear 140. The mid-wall 165

divides the cavity 136 into a front cavity 166 (shown in Figure 2 and Figure 4) and a

rear cavity 168 (shown in Figure 3). The receptacle connector 102 is configured to be

received in the front cavity 166. The header cartridges 132, 134 are configured to be

received in the rear cavity 168.

[0029] The header housing 130 has a plurality of walls 170 defining

an exterior of the header housing 130 and interior surfaces of portions of the header

housing 130, such as the cavity 136. In an exemplary embodiment, the header

housing 130 includes walls 170 that define a top 172, a bottom 174, a fust side 176,

and a second side 178 of the header housing 130. Optionally, the header housing 130

may be generally rectangular in shape, however other shapes are possible in

alternative embodiments. The walls 170 may define a generally rectangular cavity

136 that receives the receptacle connector 102.

[0030] The separating wall 156 is oriented generally parallel to and

positioned between the first and second sides 176, 178. The power cartridge slot 160



is defined between the separating wall 156 and the first side 176. The signal cartridge

slot 158 is defined between the separating wall 156 and the second side 178. When

the power header cartridge 134 is loaded in the power cartridge slot 160, the power

header cartridge 134 may engage the separating wall 156 and/or the first side 176,

such as to hold the power header cartridge 134. The guide channel 164 may secure

the power header cartridge 134.

[0031] Figure 4 is a front perspective view of the header connector

104 in an assembled state. Figure 4 shows the signal and power contacts 142, 144

extending into the front cavity 166. In an exemplary embodiment, the header housing

130 may include a platform 180 extending forward of the mid-wall 165 into the front

cavity 166. The platform 180 may be used to position the receptacle connector 102

within the cavity 136, such as to align corresponding receptacles in the receptacle

connector 102 with the header contacts 110. The platform 180 may extend beyond

the forward ends of the header contacts 110 to ensure that the receptacle connector

102 is aligned within the cavity 136 prior to mating with the header contacts 110.

Damage to the header contacts 110 may be avoided by such arrangement.

[0032] The mid-wall 165 includes a plurality of signal contact

openings 182 therethrough. The signal contacts 142 pass through corresponding

signal contact openings 182 into the front cavity 166. The signal contact openings

182 may be used to position the signal contacts 142, such as by supporting the signal

contacts 142 at predetermined locations relative to one another and relative to the

front cavity 166 for mating with the receptacle connector 102.

[0033] The mid-wall 165 includes a power contact opening 184

therethrough that receives the power contacts 144. Optionally, the power contact

opening 184 is an elongated slot that receives each of the power contacts 144. The

elongated power contact opening 184 is able to receive the power contacts 144

irrespective of the location (e.g. vertical position) of the power contacts 144. The

power contact opening 184 is configured to receive each of the corresponding power

contacts 144 irrespective of the size and position of the power contacts 144. As such,

when different types of power header cartridges 134 are vised, each having a different



arrangement (e.g. number size, position) of power contacts 144, the power contact

opening 184 is able to accommodate any of the different types of power header

cartridges 134. As will be further described below, the same header housing 130 is

able to accommodate different types of power header cartridges 134, such as low

power cartridges, medium power cartridges, or high power cartridges having relative

low, medium, and high current carrying capabilities, respectively.

[0034] Figures 5 and 6 are rear perspective views of the header

connector 104 in an assembled state with the header cartridges 132, 134 loaded into

the header housing 130. The header housing 130 includes one or more cartridge

latches 200 (shown in Figure 5) that are used to lock the header cartridges 132, 134 in

the cavity 136. The cartridge latch(s) 200 hold front-to-back positions of the signal

header cartridge 132 and power header cartridge 134. Optionally, the cartridge

latch(s) 200 may be provided in the rear cavity 168 along the bottom 174. The

cartridge latch(s) 200 may be deflectable to release the header cartridges 132, 134

from the header housing 130. A single cartridge latch 200 is illustrated in Figure 5,

however in alternative embodiments multiple cartridge latches 200 may be used. For

example, a first cartridge latch may engage one or more of the signal header

cartridges 132 and a second cartridge latch may engage the power header cartridge

134.

[0035] The header connector 104 includes housing locks 202, 204

(shown in Figures 5 and 6, respectively) along the first and second sides 176, 178 of

the header housing 130. The housing locks 202, 204 are used to lock the header

housing 130 to an adjacent header connector 104 within the header assembly 106

(shown in Figure 1). The housing locks 202, 204 allow the header connectors 104 to

be stacked and secured together such that the header assembly 106 may be coupled to

the circuit board 108 (shown in Figure 1) as a unit.

[0036] The housing lock 202 is configured to interact with a housing

lock 204 of an adjacent header connector 104 to lock the header connectors 104

together. The housing lock 202 includes a pocket 206 formed in the side 176 and a

latch 208 in the pocket 206. The pocket 206 includes first and second channels or



rails 210, 212 on opposite sides of the pocket 206. Optionally, the rails 210, 212 may

be angled transverse to one another. For example, the rails 210, 212 may be angled

inward toward one another to decrease the size of the pocket 206. In the illustrated

embodiment, the pocket 206 is open at the rear 140. The pocket 206 is wider at the

rear 140 and narrower at the front of the pocket 206. The latch 208 includes a catch

surface 214 that is front facing. The latch 208 may have a ramped surface 216

rearward of the catch surface 214. Optionally, the latch 208 may be deflectable.

[0037] The housing lock 204 is configured to interact with a housing

lock 202 of an adjacent header connector 104 to lock the header connectors 104

together. The housing lock 204 includes a latch 218 configured to latchably couple to

the latch 208. In the illustrated embodiment, the latch 218 is deflectable. The

housing lock 204 includes first and second tabs 220, 222 that extend outward from the

side 178. Optionally, the tabs 220, 222 may be angled transverse to one another at a

complementary angle to the rails 210, 212. The tabs 220, 222 are configured to be

received in corresponding rails 210, 212.

[0038] During assembly of the header assembly 106, the housing

lock 204 is loaded into the housing lock 202 of an adjacent header connector 104

from the rear of the housing lock 202. The header connector 104 is thus forward

loaded or forward locked in a forward direction. The tabs 220, 222 are loaded into the

pocket 206 of the corresponding housing lock 202. The tabs 220, 222 engage the rails

210, 212 of the corresponding housing lock 202 to align the header housings 130.

The latch 218 engages the latch 208 of the corresponding housing lock 202 to lock the

header connectors 104 together. The latch 218 includes a catch surface 224. The

catch surface 224 is configured to engage the catch surface 214 of the adjacent header

connector 104 to lock the header connectors 104 together. The latch 218 may have a

ramped surface 226 leading to the catch surface 224. The ramped surface 226 may

ride along the ramped surface 216 to deflect the latch 218 during locking of the

header connectors 104.

[0039] Figure 7 illustrates first and second header housings 130

coupled together. The header housings 130 illustrated in Figure 7 includes the



housing locks 202, 204 to secure the header housings 130 together. The housing

locks 202, 204 in the embodiment shown in Figure 7 are oriented vertically, as

opposed to horizontally (as shown in Figures 5 and 6). The housing lock 202 is open

at the top 172. During mating, the housing lock 204 is loaded into the pocket 206

(better shown in Figure 5) of the housing lock 202 of the adjacent header connector

104 from the top of the housing lock 202. The header connector 104 is thus top

loaded in a downward direction.

[0040] Figure 8 illustrates a lead frame 300 for the signal header

cartridge 132 (shown in Figure 9). Figure 9 is a side view of the signal header

cartridge 132. The signal header cartridge 132 includes a dielectric frame 302 holding

the lead frame 300. The lead frame 300 includes a plurality of the header signal

contacts 142, which are initially held together by carrier segments 304 that are later

removed to electrically separate the header signal contacts 142. Optionally, a ground

shield (not shown) may be coupled to one or both sides of the dielectric frame 302 to

provide electrical shielding for the header signal contacts 142.

[0041] The header signal contacts 142 have mating portions 306 and

mounting portions 308 with transition portions 310 extending between the mating

portions 306 and the mounting portions 308. The transition portions 310 are the

portions of the header signal contacts 142 that are encased in, loaded in, or otherwise

surrounded by the dielectric frame 302. The mating portions 306 and mounting

portions 308 extend from the dielectric frame 302. In an exemplary embodiment, the

header signal contacts 142 are right angle contacts. The right angle contacts have the

mating portions 306 and the mounting portions 308 orientated generally perpendicular

with respect to one another. The mating portions 306 extend forward from a mating

edge 312 of the dielectric frame 302 and define separable mating interfaces. The

mounting portions 308 extend from a mounting edge 314 of the dielectric frame 302.

In the illustrated embodiment, the mating edge 312 defines a front edge of the

dielectric frame 302 (may be referred to hereinafter as front edge 312) while the

mounting edge 314 defines a bottom edge of the dielectric frame 302 (may be referred

to hereinafter as bottom edge 314). The mating edge 312 and the mounting edge 314

may be orientated generally perpendicular with respect to one another. The mounting



portions 308 may be compliant pins (and may be referred to hereinafter as compliant

pins 308) extending from the bottom edge 314 configured to be press fit in

corresponding plated vias in the circuit board 108 (shown in Figure 1). In alternative

embodiments, the mounting portions may be terminated to wires or cables, such as by

soldering, crimping or otherwise terminating the wires or cables to the mounting

portions.

[0042] The dielectric frame 302 includes a rear edge 316 opposite the

mating edge 312 and a top edge 318 opposite the mounting edge 314. In an

exemplary embodiment, the dielectric frame 302 generally defines a rectangular

structure bounded by the edges 312, 314, 316, 318. The edges 312, 314, 316, 318

may include bump outs, notch outs, protrusions, tabs, lugs, projections or other

features that create non planar edges, however the overall structure may be generally

rectangular. Other shapes are possible in alternative embodiments. The mating edge

312 and the mounting edge 314 generally meet at an intersection area, such as a

corner, and extend radially out therefrom. The header signal contacts 142 are stacked

outward from the corner. In an exemplary embodiment, the dielectric frame 302

includes a pocket 320 in the corner at or near the intersection area of the mating edge

312 and the mounting edge 314. The pocket 320 includes a catch surface 322. In an

exemplary embodiment, the pocket 320 receives the cartridge latch 200 (shown in

Figure 5) to lock the header cartridge 132 in the header housing 130.

[0043] The dielectric frame 302 holds the header signal contacts 142.

In an exemplary embodiment, the dielectric frame 302 is manufactured using an over-

molding process. During the over-molding process, the lead frame 300 is encased in a

dielectric material, which forms the dielectric frame 302. Prior to over-molding, the

lead frame 300 may be stabilized by a carrier strip (not shown) which is removed and

discarded with the carrier segments 304 after the over-molding process that creates

the dielectric frame 302. The dielectric frame 302 may be manufactured by other

processes in alternative embodiments. The lead frame 300 may be loaded into the

dielectric frame 302 through a side of the dielectric frame 302 rather than being

overmolded in alternative embodiments.



[0044] The lead frame 300 may include any number of header signal

contacts 142. Optionally, rather than being all signal contacts, the header contacts

may be ground contacts, power contacts, sense contacts or other types of contacts.

Optionally, adjacent signal contacts 142 may function as differential pairs, and each

differential pair may be separated by a ground contact. Optionally, the contacts may

have different widths along the entire lengths, or portions of the lengths, thereof, such

as to control spacing or gaps between the contacts, to achieve a target impedance, to

increase the current carrying capability of the contacts, and the like.

[0045] Figure 10 illustrates a pair of signal header cartridges 132

stacked together. Figure 11 is a front view of the pair of signal header cartridges 132.

Any number of signal header cartridges 132 may be stacked together and loaded into

the header housing 130 (shown in Figure 2). The signal header cartridges 132 are

arranged side-by-side. Optionally, the signal header cartridges 132 may directly

engage one another. The signal header cartridges 132 may include ribs 330 extending

from one or both sides. The ribs 330 may be received in corresponding slots 332 in

the adjacent signal header cartridge 132. The ribs 330 may be held in the slots by an

interference fit. The ribs 330 may be used to secure the signal header cartridges 132

together.

[0046] In an exemplary embodiment, the dielectric frame 302

includes a rail 334 along the top edge 3 18 of the dielectric frame 302. The rails 334

are received in corresponding guide channels 162 (shown in Figure 3) to position the

signal header cartridges 132 relative to one another and relative to the header housing

130 (shown in Figure 3). The rails 334 may have a dovetail shape.

[0047] Figure 12 illustrates a lead frame 400 for the power header

cartridge 134 (shown in Figure 13). Figure 13 is a perspective view of the power

header cartridge 134. The lead frame 400 may be similar to the lead frame 300

(shown in Figure 8) and the power header cartridge 134 may be similar to the signal

header cartridge 132 (shown in Figure 9).



[0048] The power header cartridge 134 includes a dielectric frame

402 holding the lead frame 400. The lead frame 400 includes a plurality of the header

power contacts 144, which are held together by carrier segments 404. The carrier

segments 404 may or may not be removed depending on the particular application.

[0049] The header power contacts 144 have mating portions 406 and

mounting portions 408 with transition portions 410 extending between the mating

portions 406 and the mounting portions 408. The transition portions 410 are the

portions of the header power contacts 144 that are encased in, loaded in, or otherwise

surrounded by the dielectric frame 402. The mating portions 406 and mounting

portions 408 extend from the dielectric frame 402. In an exemplary embodiment, the

header power contacts 144 are right angle contacts. The right angle contacts have the

mating portions 406 and the mounting portions 408 orientated generally perpendicular

with respect to one another. The mating portions 406 extend forward from a mating

edge 412 of the dielectric frame 402 and define separable mating interfaces. The

mounting portions 408 extend from a mounting edge 414 of the dielectric frame 402.

in the illustrated embodiment, the mating edge 412 defines a front edge of the

dielectric frame 402 (may be referred to hereinafter as front edge 412) while the

mounting edge 414 defines a bottom edge of the dielectric frame 402 (may be referred

to herein after as bottom edge 414). The mating edge 412 and the mounting edge 414

may be orientated generally perpendicular with respect to one another. The dielectric

frame 402 includes a rear edge 416 opposite the mating edge 412 and a top edge 418

opposite the mounting edge 414. The mounting portions 408 may be compliant pins

(and may be referred to hereinafter as compliant pins 408) extending from the bottom

edge 414 configured to be press fit in corresponding plated vias in the circuit board

108 (shown in Figure 1). In alternative embodiments, the mounting portions may be

terminated to wires or cables, such as by soldering, crimping or otherwise terminating

the wires or cables to the mounting portions.

[0050] The mating edge 412 and the mounting edge 414 generally

meet at an intersection area, such as a corner, and extend radially out therefrom. The

header power contacts 144 are stacked outward from the corner. In an exemplary

embodiment, the dielectric frame 402 includes a pocket 420 in the corner at or near



the intersection area of the mating edge 412 and the mounting edge 414. The pocket

420 includes a catch surface 422. In an exemplary embodiment, the pocket 420

receives the cartridge latch 200 (shown in Figure 5) to position and/or lock the header

cartridge 134 in the header housing 130 (shown in Figure 5).

[0051] In an exemplary embodiment, the dielectric frame 402

includes a rail 434 along the top edge 418 of the dielectric name 402. The rails 434

are received in corresponding guide channels 162 (shown in Figure 4) to position the

signal header cartridges 132 relative to one another and relative to the header housing

130 (shown in Figure 3). The rails 434 may have a dovetail shape.

[0052] The lead frame 400 may include any number of header power

contacts 144. The header power contacts 144 may all have equal widths, or

alternatively may have different widths. The widths of the header power contacts 144

may control the current carrying capacity of such header power contacts 144. For

example, wider header power contacts 144 may have a higher current carrying

capacity as compared to narrower header power contacts 144. In an exemplary

embodiment, different types of power header cartridges 134 may be manufactured

rated based on the cumulative current carrying capacity of the header power contacts

144.

[0053] Figure 14 illustrates a power header cartridge 134' formed in

accordance with an exemplary embodiment. Figure 15 illustrates a power header

cartridge 134" formed in accordance with an exemplary embodiment. With additional

reference back to Figure 13, a group of power header cartridges 134, 134', 134" are

shown.

[0054] Each of the power header cartridges 134, 134', 134" have

different current carrying capacities. For example, the power header cartridge 134'

(Figure 14) may have a high current carrying capacity, the power header cartridge 134

(Figure 13) may have a medium current carrying capacity and the power header

cartridge 134 (Figure 15) may have a low current carrying capacity compared to the

other power header cartridges, respectively. For example, the power header cartridges



134, 134', 134" may have different combinations of wide header power contacts 144'

and narrow header power contacts 144".

[0055] In the illustrated embodiments, the high current power header

cartridge 134' (Figure 14) includes three wide header power contacts 144' and zero

narrow header power contacts 144". The medium current power header cartridge 134

(Figure 13) includes two wide header power contacts 144' and two narrow header

power contacts 144". The low current power header cartridge 134" (Figure 15)

includes zero wide header power contacts 144' and six narrow header power contacts

144". Other combinations of wide and narrow header power contacts 144 may be

used in other embodiments. Header power contacts 144 having other widths than the

two widths illustrated in Figure 13-15 may be used in other embodiments.

[0056] Each of the power header cartridges 134, 134', 134" have an

identical, or substantially similar, dielectric frame 402. For example, the edges are all

sized and shaped the same such that any of the power header cartridges 134, 134',

134" may be alternately or selectively loaded into the power cartridge slot 160 (shown

in Figure 3). With reference to Figure 3, it is clear that any of the power header

cartridges 134, 134', 134" may be loaded into the power cartridge slot 160. As such,

the current carrying capacity of the header connector 104 may be changed by

swapping out any power header cartridge 134, 134', 134" for a different type of

power header cartridge 134, 134', 134". For example, the power cartridge slot 160

selectively receives either the low power header cartridge 134", the medium power

header cartridge 134 or the high power header cartridge 134" to change the current

carrying capacity of the header assembly 104. With reference to Figure 4, the

elongated power contact opening 184 is able to receive any combination of the header

power contacts 144. For example, in the illustrated embodiment, the header

connector 104 is holding the low current power header cartridge 134" (Figure 15) and

includes six narrow header power contacts 144. However, when the medium or high

current power header cartridges 134, 134' (Figures 13, 14, respectively) are loaded

into the header housing 130, the elongated power contact opening 184 accommodates

the wide header power contacts 144, irrespective of their size or position.



[0057] Figure 16 illustrates a header connector 504 that is similar to

the header connector 104. The header connector 504 includes a different type of

header cartridge 506 than the header connector 104. The header connector 504

includes an array of header contacts 508. The header connector 504 includes a shroud

guide 510 supporting mating ends 512 of the header contacts 508 and a pin guide 514

supporting mounting ends 516 of the header contacts 508. The shroud guide 510 and

pin guide 514 may hold both signal and power header contacts. The shroud guide 5 10

and pin guide 514, together with the header contacts 508 define the header cartridge

506. The header cartridge 506 may be loaded into a header housing 520 for mating

with a receptacle connector 522. Optionally, multiple header housings 520 may be

joined together using housing locks.

[0058] It is to be understood that the above description is intended to

be illustrative, and not restrictive. For example, the above-described embodiments

(and/or aspects thereof) may be used in combination with each other. In addition,

many modifications may be made to adapt a particular situation or material to the

teachings of the invention without departing from its scope. Dimensions, types of

materials, orientations of the various components, and the number and positions of the

various components described herein are intended to define parameters of certain

embodiments, and are by no means limiting and are merely exemplary embodiments.

Many other embodiments and modifications within the spirit and scope of the claims

will be apparent to those of skill in the art upon reviewing the above description. The

scope of the invention should, therefore, be determined with reference to the

appended claims, along with the full scope of equivalents to which such claims are

entitled.



WHAT IS CLAIMED IS:

1. A header assembly (106) comprising:

a header connector (104) having a header housing (130) having a

cavity (136) configured to receive a receptacle connector (102) therein, the header

housing having at least one cartridge latch (200);

a signal header cartridge (132) received in the cavity and locked in the

header housing by the at least one cartridge latch, the signal header cartridge having a

plurality of signal contacts (142) extending between mating portions (306) and

mounting portions (308), the mating portions extending from the signal header

cartridge into the cavity and defining separable mating interfaces; and

a power header cartridge (134) received in the cavity and locked in the

header housing by the at least one cartridge latch, the power header cartridge having a

plurality of power contacts (144) extending between mating portions (406) and

mounting portions (408), the mating portions extending from the power header

cartridge into the cavity and defining separable mating interfaces.

2. The header assembly (106) of claim 1, wherein the signal

header cartridge (132) includes a pocket (320) receiving the at least one cartridge

latch (200) and wherein the power header cartridge (134) includes a pocket (420)

receiving the at least one cartridge latch.

3 . The header assembly (106) of claim 1, wherein the signal

header cartridge (132) includes a dielectric frame (302) holding the signal contacts

(142), the dielectric frame having a bottom edge (314), the mounting portions (308) of

the signal contacts extending from the bottom edge, the dielectric frame including a

pocket (320) along the bottom edge receiving the at least one cartridge latch (200),

and wherein the power header cartridge (134) includes a dielectric frame (402)

holding the power contacts (144), the dielectric frame having a bottom edge (414), the

mounting portions (408) of the power contacts extending from the bottom edge, the



dielectric frame including a pocket (420) along the bottom edge receiving the at least

one cartridge latch.

4. The header assembly (106) of claim 3, wherein the mounting

portions (308) comprise compliant pins extending from the bottom edge (314)

configured to be press fit in corresponding plated vias in a circuit board (108).

5. The header assembly (106) of claim 1, wherein the at least one

cartridge latch is deflectable and releasable from the signal header cartridge (132) to

remove the signal header cartridge from the header housing.

6. The header assembly (106) of claim 1, wherein the at least one

cartridge latch (200) comprises the first cartridge latch and a second cartridge latch

independent from the first cartridge latch, the first cartridge latch engaging the signal

header cartridge (132), the second cartridge latch engaging the power header cartridge

(134).

7. The header assembly (106) of claim 1, wherein the header

housing (130) includes a plurality of guide channels (162) along a top of the cavity

(136), the signal header cartridge (132) comprising a dielectric frame (302) having a

rail (334) along a top edge (318) of the dielectric frame, the power header cartridge

(134) comprising a dielectric frame (402) having a rail (434) along a top edge (418) of

the dielectric frame, the rails being received in corresponding guide channels to

position the power header cartridge relative to the signal header cartridge.

8. The header assembly (106) of claim 7, wherein the at least one

cartridge latch (200) is provided at a bottom (174) of the header housing (130)

opposite the guide channels (162), the guide channels holding side-to-side positions of

the signal header cartridge (132) and power header cartridge (134), the at least one

cartridge latch (200) holding front-to-back positions of the signal header cartridge and

power header cartridge.
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