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Revision History

Name Date Reason For Changes Version
Jeremy Buan 12-21-09 | First created 1.0
Jeremy Buan 01-27-10 | Updated FX10 dader and receptacle pictures 11

Modified FX10 headeland pattern
Added differential via example
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1. Overview

Hi r oFRX&0@amnnector is desigrd to providéhigh-speed differentiatonnections between
two parallé boards. Figurel and Figure 2 show the FX10 receptacle and FX10 header,
respectively.Careful pin assignment, footprint design and layout will ensure that thespéegd
signals caretransmitedfrom board to board succeshyju

Figurd FX10reeptacle

Figur@ FX10header
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2. Layout/design requirements

2.1 Connecta land pattern/ pin assignment

Figure3 shows thaecommended PCB land pattern for the FX&€eptaclevith 168 signal

Page 5

contacts Figure 4 shows therecommended PCB land patn for the FX10headerwith 168

signal contacts

HECOMMENDED LAND PATTEHAN DIMENSION OF PCB

(RECOMMENDED METAL MASK THICKNESS:Q. 15mm)
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Figurd FX10 header land paftiémensions in mm)
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The FX10 connectawith 168 contats does not have dedicated ground pins. This allows the
PCB designer to assign signal and ground pins howevelikkeeyFor highspeedlifferential
interfaces referenced to Ma GSGSG pin assignment is required for optimal impedance
matchingwithin the connectorlt is also recommended to stagger the signal pins from one row
to the next in order to reduce crosstalk between wtsn the connector This pin assignment
is shown inFigure5.

[Gls[G[slcs[G]s [[6]
T e — S [Signal
[GS|G|S|GIS[G|S|IG]| [G |Ground

Figur& Recommended pin assignment for higld#feredtizd@airs

2.2 Recommended ground plane cutouts

In many cases, the impedance controlled PCB traces will be narrower a1t
connector pads. If the 1@0differential traces are 0.165mmde while the connector padre
0.3mmwide, the impedance of the pads will be much lower thaM1d0is recommended to
have a cutout in the plane directly beneath the signal patimtoate this impedance mismatch.
Figure6 shows an example of cutouts that yield a goodAL@idferential impedancwith the
PCB stackup shown iRigure?.

1.6 (receptacle)
2.0 (header)

Ground
plane cutouts

Figuré Example of cutoutgdnnd plane underneathdeXdrint for impedance n{dict@éngianamm)
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Cu
Thick. Cu Foil Lam. Thick.
Layer (mils) wt (0z) DK (mils) Description
1 2.00 bz e Foil, 0.5 oz
N BRDOEODNOINN 4.00 375  Prepreg FR406 2113(57) 18x24G
2 060 0507 [ Heeemameee |
AT AN AR A 4.00 5.00  Core FR406 5mils 1-1652 0.5 0z / 0.5 oz 18x24G
3 0.60 050z pPErE-ETESry e
] 4.00 345  Prepreg FR406 2113(57) 18x24G
Pooosrosoroed 4.00 31.00  Core FR406 31mils 4-7628 1-1080 0.5 oz / 0.5 0z 18x24G
B e 4.00 3.45  Prepreg FR406 2113(57) 18x24G
4 060 050z |gaea g eaea
A 4.00 5.00  Core FR406 5mils 1-1652 0.5 0z / 0.5 oz 18x24G
5 0.0 0.50z [FrfEesaaaaaaaay :
s 4.00 3.75 Prepreq FR406 2113(57) 18x24G
6 2.00 0.50z gy gy gy e gy s | Foil, 0.5 oz
Figur@ Exampl®CB stackup

2.3 Recommended ground via locations

When grounding pins on the PCB,sthest to place the ground vias as close to the connector
pads as possibleThis will help ensure a goa@turn path for the higbpeed signalsFigure8
shows some example ground vias.

0.22
Solder dam

0.38
Soldermask diam.

Figur® Exanplevias for grounding FX1@piRE€Bdimensiananm)
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2.4 Routing suggestiong examples

Since FX10 is a dual row surface mount connettaces can be routed on the surface layer
directly out of the connectdootprint Differential pairs can be roed differentially with some
coupling between the traces, as showRigure9. Differentid pairs can also be routed as
uncoupled 5W/traces, as shown Figure10. The advantage of routing them this way is that the
traces can be routed straight out to vias with a 1mm pitch since theagitalsignalpadpitch
is also Imm.This eliminates the discontirtigs introduced by thearying tracepitch when
routing in and out of connector pads and vias.

® @ &

\w (/

Figur® Routing differential traces from the FX10 footprint

FigurdORouting a differential paiunsowpledi&tiaces from the FX10 footprint

Traces can also be routed on inner layers by platgr@glvias close to the FX1fdotprint.
Examples of differentiatias and their dimensions are showrrigurell These vias were
simulatedand optimized using a 3D field solveFhe model and setup is shownFigure12.
The FX10header footprint and PCB stackupFafure7 were used.nner layer traces were
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routed on layer 4 to keep tetub length shortSimulation results are shovimFigure13 and

Figurel4.
065 L
& Anti-pad
> © (o) (=) &5
075 o 0.562  ——
U [ = \ | viapad
A \\ G G G 0_61
0-75 el __‘
0.254
ks G
Via drill diameter
0254
(signal & ground)

Figurd1Example of differential vias for routing from top layedimens:oteyier im)

The lead-in trace (red)

Port on trace side

Figurd 2 Differential via model and setup for 3D simulation and optimization
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3. Current rating
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The FX10 connector can carry the current shownemdblel. Figurel5shows the cuent
rating per pin on the FX1@&ceptacle footprintThecurrent raing is determined byhe

temperature rise testvhichconforms toEIA-364-70A.

No. Pin No.

l1jalto 8, a//toad4d
[blto B, b77to b84 (32pins in total)

2 |a 9to ab
[b9to b7

Tabld FX10 current iagper pin

075AFIN 0.2APIN

Current
capacity
0.5 A/ Pin
0.3 A/Pin
a84d
g a4
0.75APIN

Figurd5 FX10 current irmgper pion FX1Receptacle footprint
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