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Force vs Deflection graphs, simulation and measurements

Interposer example (Full vs Partially Mated)

Cable assembly example (Full vs Partially Mated)

Presented solutions, Documentation & Mitigation




Normal Forces on Single-Pin Geometries
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Figure 1 - Spreading Stage Figure 2 - Sliding Stage




Force and Deflection on Single-Pin Geometries
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1 42 0.10 mm
2 96 0.24 mm
3 126 0.37 mm
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Force vs Deflection Graphs

Force vs Deflection

0.000 0.002 0.004 0.008 0.008 0.010 o012 0.014 0.016

0.10mm deflection 0.24mm deflection 0.37mm deflection o
displacement (in) Force (g) displacement (in) Force (g) displacement (in) Force (g) oo et

0.0000 0.4 9.00E-05 9.08E-01 1.41E-04  1.42E+00

0.0001 0.7 1.84E-04 1.86E400 287E04  2.00E+00 i D

0.0001 13 3.26E-04 5.30E400 S.05E-04  S5.13E+00 -3 deflection

0.0002 2.2 5.38E-04 5.48E+00 836E-04  B.55E+00 - 4

0.0004 36 B.61E-04 B.81E+00 1.33E-03  1.37E+01 -

0.0005 5.6 1.35E-03 1.39E401 208E-03  2.16E+01 7 /

0.0009 88 2.07E-03 2.15F+01 321F-03  3.36FE+01 _f, b 2

0.0013 129 3.03E-03 3.17F+01 470E-03 4965852 g _

0.0017 171 4 DDE-03 4.21F+01 6.21F-03  65.72558 -

0.0021 213 497E-03 525732 7 71E-03 80.4715 50.000 /

0.0025 255 S.95E-03 63.0233 9.23E-03 93.58756 .

0.0029 293 6.92E-03 72.9437 1.08E-02 10453804

0.0033 341 7.90E-03 B82.2693 1.23E-02 11367252 40.000

0.0037 333 B.39E-03 90.83636 1.38E-02 121.18622 g

0.0040 419 9.70E-03 97.1373 151E-02 126.29826

0.0032 333 7.72E-03 75.3413 1.20E-02  91.48554 ik

0.0024 247 5.77E-03 54.1259 894E-03 57.62168

0.0012 121 2.86E-03 2.27E+01 4.44E-03  9.43E+00

0.0000 0.0 6.87E-04 B.06E-11 3.54E-03  -1.66E-11 o0

Deflection-Inches



Force, Deflection & Displacement

Bead displacement (in) Pad displacement (in) Reaction Force (1bf)
9.54 (double graph values for symmetry)

Original pilot, .003" gap

System displacement (in)
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Pad displacement (in)
8.26 (double graph values for symmetry)

Reduced pilot, .003" gap
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Force & Deflection % on Multiple Pins

Figure 5: Compression Contact With Solder Balls
(top), and Dual Compression Contacts (bottom)

Figure 6: Parallel Compression Connectors
(SamtecZ-Ray®)
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Nonlinear Response
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Figure 9: FEA Single Z-Ray Beam
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Figure 10: FEA Back-to-Back Z-Ray Beams
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Force & Deflection % on Multiple Pins

Base model parameter fully
mated distance Base = 0.3861
mm inner face pad vs 0.39 dwg
3 deflected models references
by % where each unit base
model is already deflected by
1% to ensure contact

1 4% 0.0154 mm
2 8% 0.0308 mm
3 12% 0.0463 mm




[ -

Dedsnia inches

A [ [# +] F G H i I K 1] Qmirial Defleiniens |n lnches Foroes: bn Grams
[ iial Deellectinmi in fnckeri Farces in Grami Diefll ar iy b1 L0028 RS RO4T 043 (ACTA]
LHIL QLN3E AT o Areragen 115 1 [ iR A
Aaerage (1% 5 et LM o Min| 114 134 F2) 211
Alia g 53 Mlax 143 13 2
day 313 B Dy 1063 L3155
Se. Daw 1 Count ] 3 5 3
Comnil 3 5 i 5
Iniral snn in inches, Farces
i Detec i [ | e | Sompis
Irni2 | BT | SO0 Sani D 1 12 pr 4.3 1
1 il 147 1 ] 145 178 24.4 23.7 2
1 101 13 z ] 124 15.4 ] L
3 83 12 E 4 143 13 i) 4
: i Lz : i 3 13 14.3 4.1 5
2 a3 - i el L) pak) 5
Homeal Force InRi - Aversge
Homal Force Ink@l - Averags
= o] - =
*
‘ - o
#
3 g '
. ‘
L]
-. 1




Interposer Example

il Picoprobe

DUT under Probing |




Interposer Example Measurements

(TDR, S11, S21)
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Adding Shim

With 60um shim,

+ Impedance would get better matched at interposer
« S$11 would be improved

« S21 would have better ripples and slopes
* All 4 channels would get similar performance

Shim

Thickness: 60.00um
ID: 2.00mm
OD: 3.00mm !

# CH1, RX1

A CH2, RX2
B CH3, RX3

A CH4, RX3

¥ CH5, TX4, MZ4
A CH6, TX3, MZ3
i CH7, TX2, MZ2

B CHs, TX1, MZ1




ZTDR [Ohm]

15

15

ZTDR PO3_F01_PB_FA_40Z_00um

PO3_FO1_PB_FA_40F_0Oum (M1
PO3_FO_PB_FA_40F_0Oum CH2
PO3_FO_PB_FA_40Z_DOum CH3

——— POI_FOL_PB_FA_40F_00um OH4
| = == POI_FO1_PB_FA_40Z_00um OHS
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= = = PO3_FO1_PB_FA_40F_00um CHE
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Added Deflection % on Contacts Results

Return loss - Differential
0 Insertion loss - Differential 0 ] I |
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Added Deflection % on Contacts Results

Impedance (£1)

Impedance - Differential
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Cable Assembly Example

SAMPLE TEST PIN MAPPING

3 - terminal 3/ SE1 Daff 1 4- terminal 4 /SE3 Dhff 2
5- terminal 5/ SE2 6- terminal 6 / SE4
9- terminal 9 /SE5 Daff 3 10- terminal 10/ SE7 Daff 4

11 terminal 11/SE6 12- terminal 12 /SES8




Fully Mated & Partially Mated Results

SINGLE ENDED TDR

58.0000 —1term3 - - —partial 3
term 5 partial 5

—term 4 - - -partial 4

—term6 - - -partial 6

—term?9 - - -partial 9

42,0000 term 11 partial 11

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv



Fully Mated & Partially Mated Results

DIFFERENTIAL TDR
—diff 1
o
s diff 2
—diff 3
85.0000 —diff 4

B0.0000

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

- - —partial diff 1

partial diff 2

- - —partial diff 3

- — —partial diff 4



Fully Mated & Partially Mated Results

DIFFERENTIAL TDR




Cable Assembly Example

SIDE 1

1 Pin Mappin;

existing cables in lab]

SIDE 2
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3D SI Models with Proper Deflection

@ Configure Your Product Using the Options Belo

& Generale CAD
‘ ERM8-005-02.0-L-DV-FR
Ansys 3D Components from Samtec
Part Number ERM3-005-02.0-L-DV-FR.
Series ERMS n
Mumber of Positions 005 3 o a
Samtec has partnered with Ansys to offer 3D simulation-ready components of
Lead Style | - = " o’
020 = 2mm = = some of our most popular interconnect solutions. Ansys HFSS users can now
Lead Style Mote For EGPS-K-TR combinations leave the zero off the - o
front of the lead style callout Frony | o download and import encrypted connector and break out region (BOR) models

Plating

directly into the Ansys HFSS tool flow. Ansys 3D Componéents from Samtec

-L: 10 p" Light Selective Gold in Contact Area
Matte Tin on Tail

Number of Rows -DV: Double Vertical simplifies system-level simulation and offers convenient design re-use.
Differential Pair (Hot Swap,
Evtondsd Guide. Posts For assistance, e-mail our technical experts at &

Differential Pair with
Extended Guide Post

Shield Option

Extended Guide Posis

Extended Guide Post

Shigld
Polyimide Film Pad Mot Selected
Packaging Option -FR: Full Reel

%) ) 0 ™0 &))@ Samtec & Ansys 3D S| Models

your preferred CAD Download type in your user profile.
v may not be representative of the configured product. Please see 3D preview or CAD download for actual representation.

2D Vi
MNeed help choosing your options? Vie

Please confirm configuration with the S De;fcgre final design in. h tt R // t /l / . _ d I
For assistance with 3D Models, please contact e3DMode ¥ ps . WWW-Sa m eC-CO m p SI mo e S
For 3D Models suitable for EM Field Solvers, please contact Samtec’s Signal Integrity Group.




Recommended Documentation

REVISION A APF6-APMé6 Misalignment Document -
REVISION A APF6-APMé Misalignment Document

DESIGNED & DIMENSIONED
IN MILLIMETERS[INCHES]

«‘ —0.88[.035]
TFU. 10[.004] 4‘ +—0.10[.004]
NON APPLICABLE v ;
|
| =0y i HJ SEE MATED DOCUMENT
|
INITIAL X AXIS LINEAR MISALIGNMENT INITIAL Y AXIS LINEAR MISALIGNMENT INITIAL 7 AXIS LINEAR MISALIGNMENT
FINAL X AXIS LINEAR MISALIGNMENT FINAL Y AXIS LINEAR MISALIGNMENT FINAL Z AXIS LINEAR MISALIGMMENT
TABLE 1 TABLE 2 TABLE 3
ROW |"A"=DEG NO OF POS |"B"=DEG|NO OF POS|"B"=DEG NOD OF POS |"C"=DEG|NO OF POS|"C"=DEG
4 9.05 10 11.97 60 237 10 3.69 60 1.45 = TEEG ELES
5 584 20 6.88 70 2.00 20 282 70 1.30
ROW |"D"=DEG NO OF POS|"E"=DEG|NO OF POS ["E"=DEG NO OF POS|"F'=DEG |NO OF POS | "F"=DEG
8 163 a0 4.82 80 1.7 30 2.29 80 147
10 356 40 3.63 90 149 2 102 % To7 4 3.95 10 330 60 0.79 10 112 80 0.27
16 2.22 50 288 100 131 50 166 100 0.98 6 298 2 202 70 0.68 2 0.69 70 0.23
8 1.89 30 146 80 0561 30 050 80 021
) ) 10 1.50 4 1.14 ] 40 039 80 0.19
/- L A (SEE TABLE 1) — =~ "B MAX (SEE TABLE 2) =~ "C" MAX (SEE TABLE 3 ’ % 0%
/ / % | 082 50 0.93 10 049 50 0.32 100 0.17
- I =~ "F' MAX (SEE TABLE &)
— T (SEETABLE 4 [~ < "E" MAX (SEE TABLE 5) /
/ ‘ /
/ |
| |
1 |
INITIAL X AXIS ANGULAR MISALIGNMENT IMITIAL Y AXIS ANGULAR MISALIGNMENT — {
I .
NOTES:
1. ALL DIMENSIONS BASED ON NOMINAL VALUES.
2. SAMTEC RECOMMENDS FULLY MATING COMPONENTS : :
3. MAXIMUM ALLOWABLE ANGLE AT FULLY MATED NOMINAL CONDITIONS. e P T T T
B PHONE BIZDMACTES | FAC SI2M8-5047 FINAL X AXIS ANGULAR MISALIGNMENT FINAL Y AXIS ANGULAR MISALIGNMENT FINAL 7 AXIS ANGULAR MISALIGNMENT

Y et At Bt S MBI DO SR | vt o o eMail infoSSAMIECcom  code 55322
FADWC\SW Bxdspeod AMated Docs APFE-APME Misolignment Document SLDDREW SHEET 1 OF 5



Mating and Unmating Testing on 10, 30, & 75 Position Assemblies with and without Latches.

PART DESCRIPTION

ERXS Series

Supplemental Test Reports & Qualification Reports

RESULTS

Mating — Unmating Forces 10 Position (without latches)

Initial
o Mating
*  Min

*  Max
o Unmating
*  Min

= Max
After 25 Cycles
o Mating

= Min

= Max
o Unmating
= Min

*  Max
After 50 Cycles
o Mating

=  Min

*  Max
o Unmating
= Min

= Max
After 100 Cyeles
o Mating
*  Min

*  Max
o Unmating
*  Min

= Max
After 200 Cycles
o Mating
= Min

= Max
o Unmating
*  Min

= Max

1.1 Lbs.
1.8 Lbs.

0.6 Lbs.
1.5 Lbs.
1.1 Lbs.

1.7 Lbs.

0.5 Lbs.
1.4 Lbs.

1.0 Lbs.

1.8 Lbs.

0.6 Lbs.
1.4 Lbs.

1.0 Lbs.
1.9 Lbs.

0.6 Lbs.
1.5 Lbs.

1.1 Lbs.

2.1 Lbs.

0.7 Lbs.
1.6 Lbs.

Mating — Unmating Forces 10 Position (with latches)

gEEk spEEk

¢ [Initial
o Mating
= Min 3.5 Lbs.
= Max 4.2 Lbs.
o Unmating
= Min 7.3 Lbs.
*  Max 10.7 Lbs.
+  Afiter 25 Cycles
o Mating
= Min 3.4 Lbs.
= Max 4.1 Lbs.
o Unmating
= Min 9.0 Lbs.
= Max 11.1 Lbs.
o Afiter 50 Cycles
o Mating
= Min 3.3 Lbs.
= Max 4.1 Lbs.
o Unmating
= Min 9.3 Lbs.
= Max 13.8 Lbs.
¢ Afiter 100 Cycles
o Mating
= Min 3.4 Lbs.
= Max 4.1 Lbs.
o Unmating
= Min 12.3 Lbs.
= Max 13.1 Lbs.
o Afiter 200 Cycles
o Mating
= Min 3.5 Lbs.
= Max 4.5 Lbs.
o Unmating
= Min 11.1 Lbs.
= Max 12.5 Lbs.



Mitigation

e

Check your results Revised recommended Use of additional Placement & fixturing
documentation mechanical retention location
features
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