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1. Scope

1.1 Purpose

Thepurposeof this technical bulletin is tdescribethe various required and recommended features of the printed
circuit board footprintlesignand traceescapeaoutingfor optimal use of the PaladHiD connector.This document
is intendedto be used in conjunction witipecified customer use drawings as called out below.

1.2 Printed Circuit Board Design Rules Reflect Available Printed Circuit Board Fabrication Capabilities
The technical capabilities of each individual printed circuit board manufacturer will determine the printed circuit
design rules that are appropriate for acceptable yield manufacturing of a given size and complexity of printed
circuit board utilizing a given insulating laminate material system. This docuirstiyt outlines Amphenol rules

that apply to all board designsing the PaladifiD interconnect. Secondly Amphertmard recommendations are
intended to make designs morei@ént for a given set of rules. Finallyetailedexamples are shown, each of
which proceeds from a particular set of technical PCB fabrication capalalitieslectronic system performance
requirements
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2. Important Considerations for Optimal Utilization of Paladin HD Connector
1 Note: Corresponding pipair designations ruA-B, C-D, E-F, G-H, etc on theright angleconnector

footprint, and AB, C-D, E-F, G-H, etc. on the BMAconnector footprint (where applicable) of the mated
connector.

1 Pin-pair designations for direct ortho configurations are detailed H23%.

1 Provide for arexposed conductive surface ground layetayer 1 free from solder mastr other
insulating coatingas detailed in sectidh This will improve crosstalk isolation between signal pairs

1 Theright angle connectdootprint provides differential pair routing channels in both X and Y directions,
i.e. it provides secondary differential pair routing chann&lsese secondary routing channels exist
between pairs 4 and 5 and between pairs 8 and 9.

1 Note:Since the electrical function, routing, and drdtinnerlayer registration impact of all signal, ground,
and ground shadow vias depends upon their outer conductive diameter, it is highly recommended that a
specific metric or number drill be called out in the PCB fabrication documentatidinef drilling of each
platedpressfit holeor plated shadow viem the PaladirHD footprint.

9 Backdrilling is recommended on signéhs to reducephysical stub and extend signal transmission
bandwidth

9 Because Paladin HD uses compression signal springs to contact only the top surface of the PCB, there is ng
requirement on compliant pin working zone (and associateddritikg) on signal vias. With the
exception of the top (surface) layer of the board, all internal layers are available for high speed routing.

1 Thefinished hole inner diametei the pressit groundholesneed be controlled only for the t6p70mm
(0.028 jrom the layer Side (PaladitHD Connector mounting side) of the PCleeError! Reference
source not found.andFigure?2.

1 The indicatedyround shadow viaare important for the electrical performance of the Pala@in
Connector System. Unlike the prdisholes thespecifiedpositiors and drilled diametes of these shadow
vias may be adjusted to some degree to accommodate the particular fabrication and electrical requirements
of a given application scenariBee sectiof

1 Ground shadow viaareallowed tobe plated shut. Thelocation anddrill diameterdetermineconnector
performance.

1 Signal vias are allowed to plated shut.
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Design Rules and Manufacturability Guidelines for Press-it Holes

3.1.1 PresskFit Hole Locations
Reference the customer use drawings.
3.1.2 PressFit Finished Hole Diameter Requirements

3.1.3 Description of Paladin HD pressfit pin (13.7 mil or 14.5mil drill)
piOn 3i5s mdre 4 iI087MAB.0ER) J oer i | |
(0.02250)

T h éttod

hole (PTHWi t h 0.

compl i ant
57 mm

hol e

fabricator orATCS Application EngineeringThis applies to signal and ground PTHSs.

3.1.4 Dimensional Requirements for Press-it Holes in Compliant Pin Critical Working Zone

si ze

¢ o n dRorcdatingvcensiqeatibns aansuleRCB r y

Finish Type C(z&pn?; ggft?:j(% " Dr(ﬁ;n}z)egz,)m T%’E;SEL;Z'@P Finished Hole Size, in (mm})*
3 micro inches
, 0.0137 (0.35) Immersion gold
ENIG g'ggzlg ((8'8535,;)) mg( OR min over 50 to 0.0106£0.00L5 (0.27+0.04)
' ' 0.0145(0.37) |150 electroless
nickel
1 to 2 micre
inches immersio
gold over 2 to 4
, 0.0137 (0.35) | microinches of
ENEPIG 006%()2()7%(85%%3(2)ng OR electroless 0.0106+0.0015 (0.27+0.04)
' ' 0.0145(0.37) | Palladium over
50 to 150
microinches
Nickel
30 micraeinches
: . hard gold plating
Ni Aé(N'Cke" 0.0008 (0.020) min | 2-0137.(0-35) 1"\ i vers3 to
old) 0.00275(0.069) max OR 210 micro inche 0.0106: 0.0015 (0.2%0.04)
' ' 0.0145(0.37) Ni
i-Au
composition

Table 1: Copper Thickness Requirement and Finished Hole Inner Diameter

Notes(Error! Reference source not found):
1. Copper thickness per side is an Amphenol requirement. The copper plating must be within specified range

in Error! Reference source not found.according to the specific Finish Type selected by the end user.

Copper plating at the knee of the hole is limited to a maximum of 10% above the average copper wall
thickness measured in the working zone,Kgare2 below, of the plated thru hole, and cannot exceed the
MAX copper plating thickness specifiedError! Reference source not found.

2. Dirill size is an Amphenol requirement. Amphenol requéigiserdrill to be used as outlined Error!
Reference source not found. The drill size should be selected by the Fi@Bricatorto reach the Finished
Hole Size as outlined in Table The drill size specified does not include a tolerance nor does it include a
drilled hole tolerance. These tolerance allowances are included in the overall tolerance outlined in the
Finish Hole Size tolerance reference range.

3. Typical Finish Thickness is an Amphenol reference value of all finishes except ENIG (Nickel plating

thickness for ENIG finish is a requirement). Amphenol highlights the reference values on these finishes as
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a guideline for processing and inspection of PCB holes. Actual finish thicknesses will vary depending on
the finish type selected by the end used design guidelines.

4. Finish Hole Size is an Amphenol nominal value. The Finish Hole Size tolerance for each finish type
accounts for the accumulation of tolerances in the actual Drill Hole Diameter as a result dieising
specified drils noted in the table above and Finish Thickness over the range of holes in a cehakector
pattern on a PCB. Cu thickness, finish plating thickness, and Drill Size must be adhered to per Amphenol's
requirements in this document, but not cumulatively exceeded where these tolerance buildups exceed the
finish hole requirements called out.

SEE Table 1
DRILL SIZE

- #110.0106:0.0015 (0.2%0.04)
FINISHED HOLE SIZE

L "l.-'-"""-ﬂ-‘-ﬂ e
\x\

t )
i 11
f \
f ¥
J 4
y 1

i .

e SEEError! Reference source not found

COPPER THICKNESS

Figure 1: Paladin HD Drill and Finished Hole Size

3.1.4.1 Compliant Pin Critical Working Zone

The ACritical Wo Figuredigdefihad mstie canplianvwmorkingzone where the plated

through hole requirements must meet the specificati
Zoneodo, the plated through hole is all owedmidplanego bel
applications. Back d@rmiiltliicmag izon&lol owédg .in the HAnon
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-
0.028" (0.7 mm) MINIMUM
1 O CRITICAL WORKING ZONE

NON CRITICAL ZONE

— -
J L MINIMUM FINISHED HOLE SIZE DIAMETER
Less than 0.0102" FHS Allowed

Figure2: 0. 01 30004500 rCompl i ant Pin Critical Wc

4. Signal Drills and Signal Surface Pads conventional 2.4mm x 2.4mm foeprint
Please refer to customer drawings for relative size and placement of signal drills, signal pads and ground vias.

Signal drill vias are specified at 0.23mm drill (0.0091inches). Because the signal vias do not accept a press fit pin,
the vias can be plated shut. Signal vias are designated@sotilaces per differential pair)

Signal surface padswhere the connector signal sprimgetsthe PCB is labeled a#two places per differential

pair). These signal surface pads reqgeim noble metal platingvith geometries and locational tolerances specified

in Paladin HD Customer Use drawings.

And as reference, ground vias (accepting press fit pins) are designated as #3 (four places per differential pair)
Ground fadow vias are designated. #4
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O

9.0

Figure 3: Paladin HD Signal Drills, Surface Pads, Ground Pin Accepting PTHand Ground Shadow Vias
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4.1 Minimum PCB Thickness
Minimum PCB thickness is 1ndm (0.039 inches). Note that for boards less than 1.25mm (0.049 inches) thick the
pressfit pins may protrude from the reaide of the board.

4.2 Conductive Surface Layeri conventional 2.4mm x 2.4mm fooprint
It is required that the top surface layer which the Pald@irconnector is pressed into has a conductive ground
layer free from insulating coating the connector footprint region. SEmgure4.

4.3 Surface Flatness of Connector Pattern
It is required that each individual connector footprint pattern maintain a maximum flatness of 0.08 mm. Each
connector footprint pattern is defined as an individual module connector with guide endcaps at each end, or
multiple module connectors with middle joining guides and guide endcaps on each end.

4.3.1 Surfacé&latnesof Signal Pad
It is required that each individual signal pad have a flatness within 0.025 mm (max dimple of 0.025).

Figure 4: Conductive Ground Layer Example on Connector Footprint
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44 Anti-pad Considerationsi conventional 2.4mm x 2.4mm fooprint
The Paladin HD interconnect has four grad shapes utilized on specified layers for intended functions.

44.1 Layer 1 (Surface Anti-pad)i conventional 2.4mm x 2.4mm fooeprint

Figure 5: Paladin HD Footprint Layer 1 Anti -pad Shape
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44.2 Layer 2 (Depth Controlled) i conventional 2.4mm x 2.4mm foeprint

00
NG

Figure 6: Paladin HD Footprint Layer 2 Anti -pad Shape
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433 4.4.3 Open Anti-padi conventional 2.4mm x 2.4mm fooprint
The open artpad shape is rectangular and is used ogralindlayers that are not otherwise specified. This-anti
pad shape should be used on egrundlayer betweemplaneLayer?2, two layers above the breakout layer, two
groundlayers below the breakoutylar, and eachroundplanelayer deeper into the PCB until the bottom layer.

0°0

O

0,0

Figure 7: Paladin HD Footprint Open Anti-pad
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443.4 Breakout Coupling Anti-padi conventional 2.4mm x 2.4mm foaprint
The breakout coupling arpiad shape is specifid¢dr the ground planes above and below the breakout layer.

0°0
00

Figure 8: Paladin HD Footprint Breakout Coupling Anti -pad
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45 Trace Routing - Paladin HD2, 2.4mm x 2.4 version
The PHD2 footprint has been designed for a 15 mil wide routing channel, based on via location ane@gical
DFM guidelines. Larger routing channels may be possible with slight changes to via locations and DFM guidelines.

5-5-5 mil diff pairs

Maintain 8mil min D2M

Maintain 23.7mil pair to pair space
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5. Signal Drills and Signal Surface Pads, Paladin HD2, 2.4mm x 2.8minl-Ini nwergion.

Signal vias are designated as #1 (two places per differential pair). Signal drill vias are specified at 0.20mm drill
(0.0079inches). Larger dill sizes may be possible when evaluatingteoffsbetween routing channel needs
andPCBDFM (design for manufacturability) requirements. These vias are intended to be via(\fipRAD).

Signal surface padswhere the connector signal sprimgetsthe PCB is labeled as #2 (two places per differential
pair). These signal surface pads require a noble metal plating with geometries and locational tolerances specified
in Paladin HD Customer Use drawings.

Ground vias (accepting press fit pins) are designated as #3 (four places per differential pair). The drill size and
finished hole size requirements are listed in table 1, and on the applicable customer use.drawings

Ground shadow vias are designated #4. Ground shadow via drills are specified at 0.20mm drill (0.0079inches).
Larger dill sizes may be possible when evaluating the ¢féslleetween routing channel needs &€BDFM
(design for manufacturability) requirements. These vias may be through vias or via in pad (VIPPO).

Figure 9: Paladin HD Signal Drills, Surface Pads, Ground Pin Accepting PTH, and Ground Shadow Vias
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5.1 Conductive Surface LayerPal adi n HD2, 2.-Bimmea veBsmmoiml n

It is required that the top surface layer which the Paladin HD connector is pressed into has a conductive ground
layer free from insulating coating in the connector footprint region. See Figure 4

Figure 10: Conductive Ground Layer Example onfi |-Ini n@onnector Footprint
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52Anti-pad Considerations Pal adliinnetD2v,e r2s.idoormm x 2. 8 mm
The Paladin HD2 interconnect has goeid shapes utilized on specified layers for intended functions.

5.3 Layer 1 (Surface Anti-pad)Pal adin HD2, 2.-Bimmea&a ReBsmimofil n
The top layer antipad is constructed with two overlapping shapes. The first shape is an oval antipad centered on the
through viads. The size of this shape should be con:
(0.69mm) oval. The second shape is a circle centered on the pressure mount landing pad. The size of this shape is
36mil (0.91mm). The last step in the addition of a 4mil (0.10mm) wide copper strip place in the center of the shape
as shown in figure 5.

@@@ ©@©@

© ©) w@
o ©

<

%136.00 [20.91]

(727.00 [D0.69]
Oval shape

Figure 11: Paladin HD2 Footprint Layer 1 Anti-pad Shape

5.4 Open Anti-pad-Pal adi n HD2, 2.-Bmme&@ YeBmmonfl n
The open antpad shape can be round or oval and is used on all ground layers that are not otherwise specified. The
exact size to be determined based on material choice and impedance requirements.

Figure 12: Paladin HD Footprint Open Anti-pad
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5.5 Breakout Coupling Anti-pad-Pal adi n HD2, 2.-Ammed& YeBsmmohl n
The breakout coupling arpiad shape is specified for the one ground plane above and the one ground plane below
the breakout layer. The exact size to be determined based on material choice and impedance requirements. A 4 mil
(0.12mm) wide copper strip is added to the center of the shidps.strip is critical to high speed applications.

Figure 13: Paladin HD Footprint Breakout Coupling Anti -pad

5.6 Trace Routing-Pal adin HD2, 2.-Bimme& ReBsmimohfl n
The PHD2 footprint has been designed for a 15 mil wide routing channel, based on via location ard@ical
DFM guidelines. Larger routing channels may be possible with slight changes to via locations and DFM guidelines.

Assumptions:

5-5-5mil max diff pair geometry
g‘é u- e e 7.9mil drill signals and shadow vias
13.8mil ground vias

8 mil drill to metal keep out

8mil max via stubs

15 mil min CAF space.

A
iz %
Q %‘6@% @ -.. 2.8mm pitch

CE®

Figure 14: Paladin HD2 Trace Routing
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5.7 Trace routing breakout example Pal adi n HD2, 2.-Bmmea 2eBsmmonfl n
Using the routing gap, located between pairs 4 & 5 and pairs 8 & 9, the total number of routing layers needed can
be reduced. Refer to the below example.

Figure 15: Paladin HD2 Trace Routing Example

6.  Signal Drills and Signal Surface Pads, Paladin HD2, 2.4mm x 2.8mm Male Header Backplane
version.

Signal vias are designated as #1 (two places per differential pair). Signal drill vias are specified at 0.20mm drill
(0.0079inches). Larger dill sizes may be possible when evaluatingtesffsbetween routing channel needs and
PCBDFM requirements. These vias are intended to be via in pad (VIPPO)

Signal surface padswhere the connector signal sprimgetsthe PCB is labeled as #2 (two places per differential
pair). These signal surface pads require a noble metal plating with geometries and locational tolerances specified
in Paladin HD Customer Use drawings.

Ground vias (accepting press fit pins) are designated as #3 (four places per differential pair). The drill size and
finished hole size requirements are listed in table 1, and on the applicable customer use.drawings

Ground shadow vias are designated #4. Ground shadow via drills are specified at 0.20mm drill (0.0079inches).
Larger dill sizes may be possible when evaluatingradmeoffsbetween routing channel needs &€B DFM
requirements. These vias may be through viads or vi.
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