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PCN- 13 071

Issue Date: August 08 2013

Product Name:

PCI EXPRESS EDGE CARD Connector

PCl-e Through Hole & Press Fit type

Product Manager:

Jeff Wu

Subject:

Notification of Planned Change

Distribution:

General

Type of Change:

Materials Change

Change Description:

GXT plating process is to be applied on existing PCl-e Through Hole & Press Fit type connectors.
There will not be any change on product Form, Fit or Function and the PCl-e Through Hole & Press Fit
type connector will continue to meet the existing product specification.

Reason for Change:

While maintaining performance, changing to GXT as the preferred plating option strengthens FClI's
position in the markeplace by allowing continued competitive pricing in the wake of the highly volatile

precious metals market.

This change will not affect the product performance.

Affected Parts:

As attached.

Effective Date of Change: February 15 2014 . ) ) ) L
Special Note: For EOL PCN's, if no last time buy orders are received within 180 days after

. . issue date, FCI reserves the right to terminate production at any time at its discretion.

Last Time Buy Date: N/A N/A N/A MOQ and lead time will be negotiated at time of order placement and will be dependent
. X upon material availability. FCI will make every effort to meet customer order requests.

Last Disty Return Date: N/A N/A N/A Orders placed within the 180-day window, and susequently cancelled, will be subject to
) ) cancellation charges.

Last Time Shipment Date N/A N/A N/A

Datasheet Attached? N/A

Qual/Test Data Attached? Yes

Samples Availability Date: August 08 2013

Available Alternatives? N/A

Questions?

Contact your local FCI Representative, or

Jeff Wu / Product Manager

+86 769 88669322 / jeff.wu@fci.com
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AP Product Test Lab.

FCI Electronics Division F
Nanwei, Qisha, Shatian LABORATORY TEST REPORT

Town, Dongguan City,

Guangdong, PRC

©

REPORT NO. DATE OF REPORT DATES TESTED TESTED BY
PL-20IS DA DI-CR 1 2313u1/2013 15/Apr/2013-17/Jun/2013 Chao Li / Lily Yin
REQUESTOR TITLE Prepared By/Title Approved By/Title
WL Zhan PCI Express Press-fit Connector Lily Yin Gentle Zeng
9 Qualification Testing Lab Test Tech. | Asst. Lab Mgr.
1. PURPOSE

Qualification testing was conducted on PCl Express press-fit connector to assess the conformance to product
specification. Testing was performed in accordance with FCI product specification GS-12-584 (Rev. D, Mar-02, 2012).

2. CONCLUSION

The test results showed that the PCI Express press-fit connector met the specified requirements of FCI product
specification GS-12-584 (Rev. D, Mar-02, 2012).

3. SAMPLE DESCRIPTION

3.1 The samples were received at the [aboratory on 06 Mar 2013.

3.2 Prior to testing, the samples were examined at low magnification and judged to be acceptable for testing.
3.3 Test sample information:

Table 1 Identity of Submitted Test Samples

Item Description Part # Lot # Base Mat’l | Plating Type | Housing Mat’l | Quantity
. | POl Expresspress | 10082378 | |\ Copper 150" GXT fgrir%gnce -
fit Connector 11103TLF aloy per i e
2 | LLCRTestBoard | 10004372 | 1313 Cu Tin FR-4 40pcs

Vibration/Current

3 Rating Test Board 10123607 1313 Cu Tin FR-4 10pcs

4 | LLCRTestCard 10138"1342' 1309 Cu Au FR-4 50pcs
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Figurel: PCl Express Press-fit connector mounted on test board ahd‘mated with module card

4. TEST DESCRIPTIONS
Testing was conducted in accordance with the FCI product specification GS-12-584. The test items and sequencesllist in
the table bel ow.

o Test Group & Sequence
Test Description PAR
1 2 3 4 5 6
Visual Examination 311 18 111 18 1,12 17 | 13 1 1
Durability 3.1.2 4
Durahility(Pre-conditioning) 313 3 3 3 3
Reseating 314 6 8 10
Insertion/Withdrawal force 315 2
316
LLCR 321 | 257 | 25810 | 257 | 257911 | 35
Insulation resistance 322 7
Didlectric Withstanding Voltage 323 2,6
Current Rating 3.26 2
Vibration 331 6
Temperature Life 3.3.2 4
Temperature Life(pre-conditioning) | 3.3.3 4 4
Thermal Shock 334
Cycling temperature & Humidity 335 6
MFG 3.36
Thermal disturbance 3.3.7
EON insertion and retention force gig 2
Sample Quantity 5 10 10 5 10 5 5 5
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5. TEST METHODSREQUIREMENTS

Test Items Test method Condition Requirement
Visual Examination ElIA-364-18B 10x magnification No detrimental condition
Durability ElIA-364-09C B0cycles, 25.4mm/min No damage
Durability .
(Pre-conditioning) ElIA-364-09C 20cycles, 25.4mm/min No damage
. Item 3.1.4, Manually mated and
Reseating GS-12-584D unmated 3cycles No damage
Speed: 25.4mm/min Insertion force:
. . Insertion force with 1.70mm steel card | =1.15N*82pair =94.3N max
Insertion/Withdrawal force | EIA-364-13E Withdrawal force with 1.44mm steel Withdrawal force:
card =0.15¢*82pair=12.3N min
Initial: LLCR<30mQ
LLCR ElA-364-23C 20mV, 100mA Max After test: AR<10mQ
. . Unmated
Insulation resistance ElIA-364-21D 100V DC, 2minute, >1000MQ
Dielectric Withstanding EIA-364-20D Unmated No evidence of arc-over,
Voltage 300V AC, 1minute, insulation breakdown
Current Rating ElA-364-70B Method 2 AT<30°C@1.1A
Test condition VI, letter D, 5-500Hz, Nod o
Vibration ElIA-364-28F 3.10g RMS, 15minutes per axis No discontEi nu uEi tg > 1us
(45minutes total) s
Temperature Life EIA-364-17B Method A, 105°C, 168hours No damage
Temperature Life 0
(pre-conditioning) EIA-364-17B Method A, 105°C, 92hours No damage
-55 to +85°C lhour/cycle
Thermal Shock ElIA-364-32F total 10cycles No damage
EIA-364-1000, Test group 2
Cyclic Temp and Humidity | EIA-364-31C 25°C 80%RH~ 65°C 50%RH No damage
4hours/cycles, total 24cycles.
ClassllIA, 10days
MFG EIA-364-65B | unmated for 160hours, then mated for No damage
remaining 80hours
. EIA-364-1000 Group4, step 7
Thermal disturbance EIA-364-1000 15-85°C, 2hours/cycles, 10cycles No damage
. . PTH diameter: 0.62mm
EON insertion force ElIA-364-05B Speed: 25mm/min <4.54kgf
. PTH diameter: 0.78mm
EON retention force ElIA-364-05B Speed: 25mm/min >0.67kgf
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6. TEST RESULTS
GROUP#1 TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <16.5mQ Pass

Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperature Life No damage Temperature Life No damage Pass
5 LLCR AR<10mQ After Termperature <8.4mQ Pass
6 Reseating No damage Reseating No damage Pass
7 LLCR AR<I10mQ Final LLCR <7.8mQ Pass
8 Visual Examination | No detrimental condition Final No degradation Pass
GROUP#2TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <14.9mQ Pass

Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Thermal Shock No damage Thermal Shock No damage Pass
5 LLCR AR<10mQ After Thermdl <8.4mQ Pass
Shock
Cyclic Temp and Cyclic Temp and
6 Humidity No damage Humidity No damage Pass
7 IR >1000MQ After CyclicTemp | za5000M0 Pass
and Humidity
8 LLCR AR<10mQ After Cydlic Temp <8.0mQ Pass
and Humidity

9 Reseating No damage Reseating No damage Pass
10 LLCR AR<Z10mQ Final LLCR <7.9mQ Pass
11 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP#3TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Vl_sual_ No detrimental condition Initial No detriment Pass
Examination
2 LLCR <30mQ Initial LLCR <15.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
Temperature Life Temperature Life
4 (pre-conditioning) No damage (pre-conditioning) No damage Pass
5 LLCR AR<10mQ After <6.9mQ Pass
Pre-conditioning
I No damage A No damage
6 Vibration No discontinuity > 1js Vibration No discontinuity > 1js Pass
7 LLCR AR<I0mQ Final LLCR <7.2mQ Pass
Visual . o . .
8 Exarminati No detrimental condition Final No degradation Pass
Xamination
GROUP#4TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <16.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
Temperature Life Temperature Life
4 (pre-conditioning) No damage (pre-conditioning) No damage Pass
5 LLCR AR<10mQ After <6.2mQ Pass
Pre-conditioning
6 MFG No damage MFG No damage Pass
7 LLCR AR<I10mQ After MFG <9.8mQ Pass
' Thermal
8 Thermal disturbance No damage disturbance No damage Pass
9 LLCR AR<10mQ After Thermdl <8.9mQ Pass
disturbance
10 Reseating No damage Reseating No damage Pass
11 LLCR AR<Z10mQ Final LLCR <9.2mQ Pass
12 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP#5TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual No detrimental Initial No detriment Pass
Examination condition
No evidence of arc- No arc-over or
2 DWV over, breakdown Initial DWV insulation Pass
Leakage current:<5mA breakdown
3 LLCR <30mQ Initial LLCR <17.2mQ Pass
4 Durability No damage Durability No damage Pass
Final LLCR
5 LLCR AR<10mQ (After Durability) <7.7mQ Pass
No evidence of arc- . No arc-over or
6 DWV over, breakdown (A gg‘%&%l\n ty) insulation Pass
Leakage current:<5mA y breakdown
Visual No detrimental . .
! Examination condition Final No degradiation Pass
GROUP#6TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
. AT <30°C . Maximum AT
2 Current rating @L1A current Current rating 23 8°C@L1A Pass
3 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP#7 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination No detrimental condition Initial No detriment Pass
Insertion force <94.3N Insertion force <58.1N Pass
2
Withdrawal force >12.3N Withdrawal force >14.9N Pass
GROUP#8TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination No detrimental condition Initial No detriment Pass
EON . .
; ; 1 <4.54kgf EON insertion force <1.780kgf Pass
5 insertion force
EON .
>0.67kgf EON retention force >0.717kgf Pass

retention force *

“ EON insertion force tested with the PTH of diameter between 0.61~0.62mm.
> EON retention force tested with the PTH of diameter between 0.68~071mm.

Statistical summary of LLCR measurements are given in appendix A.

Detailed results of card insertion and retention force testing are given in appendix B.
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7. EQUIPMENT
Item M anufactur er ID Number Last Cal. Cal. Due
Microscope Nikon (SMZ645) 1019652 N/C N/A
Milliohmmeter Agilent (4338B) DG-Q-0268 04-Jan-2013 | 03-Jan-2014
Milliohmmeter Agilent (4338A) DG-Q-0026 04-Jan-2013 | 03-Jan-2014
Pin Gauge EISEN (EP-0B) DG-Q-0039 22-Aug-2012 | 21-Aug-2013
Dry heat oven Heraeus (UT6060) DG-Q-0053 04-Jan-2013 | 03-Jan-2014
Thermal shock chamber Weiss (TS120) DG-Q-0255 22-Aug-2012 | 21-Aug-2013
Climatic test chamber Weiss (C-180/40 Eco) DG-Q-0195 04-Jan-2013 | 03-Jan-2014
Universal force tester SE (1220HYS) DG-Q-0246 20-Aug-2012 | 19-Aug-2013
Hydra data logger Fluke (2625) DG-Q-0087 04-Jan-2013 03-Jan-2014
Regulated power supply Manson (SDP2210) DG-Q-0248 04-Jan-2013 03-Jan-2014
High pot tester GW instek (GPT-715) DG-Q-0218 20-Aug-2012 | 19-Aug-2013
High Resistance Meter Agilent (4339B) DG-Q-0029 04-Jan-2013 | 03-Jan-2014
H?ﬂ”;%?{fg;;%gr Votsch (VC4018) DG-Q-0045 04-Jan-2013 | 03-Jan-2014
Vibration testing system Shin Ken (G5150N) DG-Q-0166 20-Mar-2013 | 19-Mar-2015
Event detector NAC(NM11A) DG-Q-0311 13-May-2013 | 12-May-2014
MFG chamber Y amasaki (GH-180-VL) DG-Q-0097 13-May-2013 | 12-May-2014
Micro balance Mettler Toledo (XP26DR) DG-Q-0079 13-May-2013 | 12-May-2014

N/C=Not Calibrated
N/A=Not Applicable
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8. REVISION RECORD

Revision Affected — Revision
Level Pages e[ Date
A All Original Release 12/3ul-2013
B 1 Revised sampl es description 23/Jul-2013
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Appendix A: Statistical Summary of L L CR measur ements (Unit: mQ)
Group 1 Group 2
I
S hitial oRANE | ARAfter | nitial | ARATE | apatter | AR After
LLCR Pe Reseating | LLCR Humidity | Reseating
life shock
Min 115 -2.7 -0.9 115 -1.8 -1.2 -1.6
Max 16.5 8.4 7.8 14.9 8.4 8.0 7.9
Average 131 2.0 1.2 131 0.3 0.6 0.6
Stdev 0.7 13 0.8 0.6 0.7 0.7 0.6
Group 4 Group 5
ltems | jitigy ARAfter | aRAfter | TRATS AR after | initial | AR After
LLCR Pre-conditioning MFG . Reseating LLCR | Durability
Distur bance
Min 11.6 -24 -1.8 -1.9 21 12.0 -34
Max 16.5 6.2 9.8 8.9 9.2 17.2 7.7
Average 133 11 18 18 18 13.9 0.3
Stdev 0.7 1.0 1.6 15 1.6 0.8 0.9
Group 3
Items .
Initial AR After AR After
LLCR Pre-conditioning Vibration
Min 11.2 -1.8 -24
Max 155 6.9 7.2
Average 13.2 11 12
Stdev 0.6 1.0 0.9
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Appendix B: Insertion and Withdrawal force measur ements and curves (Unit: N)

Group 7 insertion and Withdrawal force
Sample 1.44mm steel gage 1.70mm steel gage
Insertion force Withdrawal force Insertion force Withdrawal force

1 40.7 14.9 58.1 20.7
2 455 15.7 544 20.1
3 424 16.3 56.2 18.3
4 415 15.0 56.5 19.2
5 40.8 15.0 57.8 18.7
Min 40.7 14.9 54.4 18.3
Max 455 16.3 58.1 20.7
Average 422 154 56.6 19.4
Stdev 2.0 0.6 15 1.0

[mm]. s, ], [, {mmj5.

&= FMiESRLE P SETRERIENERES -

Figure 2: Insertion and withdrawal force tested with 1.44mm steel gage

This Laboratory Test Report shall not be reproduced except in full unless written permission isreceived from the Lab oratory Manager
The contents are guaranteed to be originals (not modified) only if thisreport is received directly fromthe Test Laboratory Staff

Form E-3707 Rev. A Page 11 of 12



Report No. DL-2013-04-019-CR Rev. B F_g//

B wi
1THZ1E: m
T EIE: m

1],

[ & FhEEoELE W%ﬁwmsﬁsaﬁsaaﬂﬁ -
Figure 3: Insertion and withdrawal force tested with 1.70mm steel gage
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*** End of Report ***
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REPORT NO. DATE OF REPORT DATES TESTED TESTED BY
PL-20IS DA IECR 1 2313u1/2013 15/Apr/2013-17/Jun/2013 Chao Li / Lily Yin
REQUESTOR TITLE Prepared By/Title Approved By/Title
WL Zhan PCI Express STB Connector Lily Yin Gentle Zeng
9 Qualification Testing Lab Test Tech. | Asst. Lab Mgr.
1. PURPOSE

Qualification testing was conducted on PCl Express STB connector to assess the conformance to product specification.
Testing was performed in accordance with FCI product specification GS-12-233 (Rev. H, Jul-08, 2008).

2. CONCLUSION

The test results showed that the PCI Express STB Connector met the specified requirements of FCI product specification
GS-12-233 (Rev. H, Jul-08, 2008).

3. SAMPLE DESCRIPTION

3.1 The samples were received at the [aboratory on 05 Mar 2013.

3.2 Prior to testing, the samples were examined at low magnification and judged to be acceptable for testing.
3.3 Test sample information:

Table 1 Identity of Submitted Test Samples

ey , Plating Housing .
Item | Description Part # Lot # Base Mat’l Type Mat'] Quantity
PCI Express High
10018783- Copper "
1 STB 10103TLE N/A alloy 15u” GXT perforr_nance 45pcs
Connector resin
LLCR Test )
2 Board 10094372 1313 Cu Tin FR-4 21pcs
Vibration/Cur
3 rent Rating 10123607 1313 Cu Tin FR-4 7pcs
Test Board
4 LL%;J&“ 10123642-001 1309 Cu Au FR-4 42pcs
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Figurel: PCI Express STB connector soldered on test board and mated with module card

4. TEST DESCRIPTIONS
Testing was conducted in accordance with the FCI product specification GS-12-233H. The test items and sequences list
in the table below.

Test Description PAR Test Group & Sequence
1 2 3 4 5 7 8 9
Visual Examination 31 18 111 18 1,12 1 17 | 1,3 | 13
Insertion/Withdrawal force 32 3
Contact Retention 33 5
Board retention and insertion force 34 2
Solderability 35 4
LLCR 4.1 257 | 25810 | 257 | 257911 35
Insulation Resistance 4.2 7
Dielectric Withstanding Voltage 4.3 2,6
Contact Current Rating 4.4 2
Thermal Shock 51 4 8
Humidity 5.2 6
Temperature Life(pre-conditioning) 53 4 4
Temperature Life 54 4
Vibration 55 6
Durability(Pre-conditioning) 5.6 3 3 3 3
Durability 5.7 4
MFG 5.8 6
Reseating 5.9 6 9 10
Resistance to sol dering heat 5.10 2
Sample Quantity 5 8 8 5 7 6 3 3
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5. TEST METHODSREQUIREMENTS

Test Items Test method Condition Requirement
Visual Examination ElIA-364-18B 10x magnification No detrimental condition
Speed: 25.4mm/min Insertion force:
. . Insertion force with 1.70mm steel card [=1.15N*82pair =94.3N max
Insertion/Withdrawal force | EIA-364-13E Withdrawal force with 1.44mm steel Withdrawal force:
card =0.15g*82pair=12.3N min
Contact Retention ElIA-364-29C Speed: 1.27mm/min >5N per contact
Board insertion force ElIA-364-05B Speed: 25.4mm/min <7.45kgf
Test method A1
Solderability S-STD-0002 255+/-5°C, 5+/-0.55 Solder coverage>95%
Steam age for 1hour
Initial: LLCR<30mQ
LLCR ElA-364-23C 20mV, 100mA Max After test: AR<10mQ
. . Unmated
Insulation Resistance ElIA-364-21D 100V DC, 2minute >1000MQ
Dielectric Withstanding EIA-364-20D Unmated No evidence of arc-over,
Voltage 300V AC, 1minute insulation breakdown
Contact Current Rating ElA-364-70B Method 2 AT§30°C@1.1A
-55 to +85°C lhour/cycle
Thermal Shock ElIA-364-32F total 10cycles No damage
EIA-364-1000.01, Test group 2
Cyclic Temp and Humidity | EIA-364-31C 25°C 80%RH~ 65°C 50%RH No damage
4hours/cycles, total 24cycles.
Temperature Life 0
(pre-conditioning) EIA-364-17B Method A, 105°C, 92hours No damage
Temperature Life ElIA-364-17B Method A, 105°C, 168hours No damage
Test condition VI, |etter D, 20-500Hz, Nod o
Vibration ElIA-364-28F 3.10g RMS, 15minutes per axis No discontiE nu uEi tg > 1us
(45minutes total) y=
Durability
(Pre-conditioning) ElIA-364-09C 20cycles, 500cycles/Hour No damage
Durability EIA-364-09C 50cycles, 500cycles/Hour No damage
ClasslIA, 10days
MFG EIA-364-65B | unmated for 160hours, then mated for No damage
remaining 80hours
R ing GS-12-233H ltem 5.9, Manueél ly mated and unmated No damage
cycles
. . Procedure 3, test condition C
Resistanceto soldering heat | EIA-364-56D 260+/-5°C, 10+/-25 No damage
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6. TEST RESULTS
GROUP#1 TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <15.2mQ Pass

Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperature Life No damage Temperature Life No damage Pass
5 LLCR AR<10mQ After Termperature <95mQ Pass
6 Reseating No damage Reseating No damage Pass
7 LLCR AR<I10mQ Final LLCR <9.4mQ Pass
8 Visual Examination | No detrimental condition Final No degradation Pass
GROUP#2TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <16.5mQ Pass

Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Thermal Shock No damage Thermal Shock No damage Pass
5 LLCR AR<10mQ After Thermal <6.4mQ Pass
Shock
Cyclic Temp and Cyclic Temp and
6 Humidity No damage Humidity No damage Pass
7 IR >1000MQ After CydlicTemp | g70000m0) Pass
and Humidity
8 LLCR AR<10mQ After Cydlic Temp <7.6mQ Pass
and Humidity

9 Reseating No damage Reseating No damage Pass
10 LLCR AR<Z10mQ Final LLCR <7.9mQ Pass
11 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP#3TEST RESULTS

Step Test Requirement Step Description Results Comment

1 Vl_sual_ No detrimental condition Initial No detriment Pass
Examination
2 LLCR <30mQ Initial LLCR <15.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
Temperature Life Temperature Life
4 (pre-conditioning) No damage (pre-conditioning) No damage Pass
5 LLCR ARS10mQ After <8.8mQ Pass
pre-conditioning
I No damage A No damage
6 Vibration No discontinuity > 1js Vibration No discontinuity > 1js Pass
7 LLCR AR<I0mQ Final LLCR <9.8mQ Pass
Visual . o . .
8 Exarminati No detrimental condition Final No degradation Pass
Xamination
GROUP#4TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <15.6mQ Pass

Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
Temperature Life Temperature Life
4 (pre-conditioning) No damage (pre-conditioning) No damage Pass
5 LLCR AR<10mQ After <7.6mQ Pass
pre-conditioning
6 MFG No damage MFG No damage Pass
7 LLCR AR<I10mQ After MFG <9.5mQ Pass
8 Thermal Shock No damage Thermal Shock No damage Pass
9 LLCR AR<10mQ After Thermal <9.5mQ Pass
Shock

10 Reseating No damage Reseating No damage Pass
11 LLCR AR<Z10mQ Final LLCR <9.4mQ Pass
12 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP#5TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual Examination No detrimental condition Initial No detriment Pass
2 Board insertion force <7.45kgf Boarcfjolrr::seertl on <0.14kgf Pass

Insertion force <94.3N Insertion force <50.4N Pass
3
Withdrawal force >12.3N Withdrawal force >17.2N Pass
4 Solderability Solder coverage=95% Solderability Solder Pass
- coverage >95%
5 Contact Retention >5N per contact Contact Retention >10.4N per contact Pass
GROUP#7TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Vl_sual_ No detr!r_nental Initial No detriment Pass
Examination condition
No evidence of arc- No arc-over or
2 DWV over, breakdown Initial DWV insulation Pass
Leakage current:<5mA breakdown
3 LLCR <30mQ Initial LLCR <18.7mQ Pass
4 Durability No damage Durability No damage Pass
Final LLCR
5 LLCR AR<10mQ (After Durability) <8.8mQ Pass
No evidence of arc- ) No arc-over or
6 DWV over, breakdown ( AftFeIrn%L[Jigi\I/i ty) insulation Pass
Leakage current:<5mA y breakdown
Visual No detrimental ) .
! Examination condition Final No degragation Pass
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GROUP#8TEST RESULTS

Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
. AT <30°C . Maximum AT
2 Current rating @L1A current Current rating 24.6°C@1.1A Pass
3 Visual Examination | No detrimental condition Final No degradation Pass
GROUP#9TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
Resistanceto Resistanceto
2 soldering heat No damage soldering heat No damage Pass
3 Visual Examination | No detrimental condition Final No degradation Pass

Statistical summaries of LLCR measurements are given in appendix A.

Detailed results of card insertion and retention force testing are given in appendix B.
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7. EQUIPMENT
Item M anufactur er ID Number Last Cal. Cal. Due
Microscope Nikon (SMZ645) 1019652 N/C N/A
Milliohmmeter Agilent (4338B) DG-Q-0268 04-Jan-2013 | 03-Jan-2014
Milliohmmeter Agilent (4338A) DG-Q-0026 04-Jan-2013 | 03-Jan-2014
Dry heat oven Heraeus (UT6060) DG-Q-0053 04-Jan-2013 | 03-Jan-2014
Thermal shock chamber Weiss (TS120) DG-Q-0255 22-Aug-2012 | 21-Aug-2013
Climatic test chamber Weiss (C-180/40 Eco) DG-Q-0195 04-Jan-2013 | 03-Jan-2014
Universal force tester SE (1220HYS) DG-Q-0246 20-Aug-2012 | 19-Aug-2013
Hydra data logger Fluke (2625) DG-Q-0087 04-Jan-2013 03-Jan-2014
Digital DC power supply DaXian (DX3005DS) DG-Q-0071 20-Aug-2012 | 19-Aug-2013
High pot tester GW instek (GPT-715) DG-Q-0218 20-Aug-2012 | 19-Aug-2013
High Resistance Meter Agilent (4339B) DG-Q-0029 04-Jan-2013 | 03-Jan-2014
Steam aging chamber Adli (AS-9728) DG-Q-0259 04-Jan-2013 | 03-Jan-2014
Wetting bal ance tester Multi Coresf\loé‘ig;('v' usTil DG-Q-0310 13-May-2013 | 12-May-2014
Solder dip pot HANSTAR (CM-141) DG-Q-0004 13-May-2013 | 12-May-2014
Thermal shock chamber Votsch (VT 7012 S2) DG-Q-0190 13-May-2013 | 12-May-2014
Vibration testing system Shin Ken (G5150N) DG-Q-0166 20-Mar-2013 | 19-Mar-2015
Event detector NAC(NM11A) DG-Q-0311 13-May-2013 | 12-May-2014
MFG chamber Y amasaki (GH-180-VL) DG-Q-0097 13-May-2013 | 12-May-2014
Micro balance Mettler Toledo (XP26DR) DG-Q-0079 13-May-2013 | 12-May-2014

N/C=Not Calibrated
N/A=Not Applicable
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8. REVISION RECORD

Revision Affected — Revision
Level Pages e[ Date
A All Original Release 12/3ul/2013
B Page 1 Revised sampl e description 23/Jul/2013
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Appendix A: Statistical Summary of LL CR measurements (Unit: mQ)
Group 1 Group 2
It
T nital | ARATE ) amatter | nitia | ARATS ] AR After | AR After
LLCR pe Reseating | LLCR Humidity | Reseating
life shock
Min 10.2 -0.5 -1.1 9.6 -15 -1.6 -1.9
Max 15.2 9.5 9.4 16.5 6.4 7.6 7.9
Average 12.2 2.8 2.3 12.2 0.5 0.7 0.7
Stdev 0.7 17 1.6 0.8 0.9 11 11
Group 4 Group 7
AR After
Items I nitial temperaturelife | AR After _AI_F;;::: AR After I nitial AR After
LLCR (Pre- MFG Reseating LLCR Dur ability
il shock
conditioning)
Min 10.2 -1.7 -15 -1.7 21 10.1 -1.2
Max 15.6 7.6 9.5 9.5 9.4 18.7 8.8
Average 12.0 21 3.2 25 2.3 118 1.0
Stdev 0.8 14 1.9 15 1.6 0.7 14
Group 3
Items
Iifize! tem erAaFt{u?étl?;e(Pre- BRI
LLCR perature Vibration
conditioning)
Min 10.2 -1.0 -1.3
Max 155 8.8 9.8
Average 11.7 20 2.3
Stdev 0.7 14 18
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Appendix B: Insertion and Withdrawal force measur ements and cur ves (Unit: N)

Group 5 insertion and Withdrawal force
Sample 1.44mm steel gage 1.70mm steel gage
insertion force Withdrawal force insertion force Withdrawal force
1 33.8 18.2 48.3 245
2 34.3 185 47.8 234
3 34.2 17.2 49.7 233
4 35.3 21.9 50.4 26
5 32.8 17.3 46.6 211
Min 32.8 17.2 46.6 211
Max 35.3 21.9 50.4 26.0
Average 34.1 18.6 48.6 23.7
Stdev 0.9 1.9 15 18
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PCN Iltem Number |change | Effective Date | Last Time Buy Date | Last Disty return date |Replacement Part |Alternate Part [Comments
PCN13071 10018783-00002MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00101TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00103TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00111TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00112TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00113TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00200MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00200TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00201TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-00203TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-02201TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10000MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10000TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10001MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10001TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10002MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10002TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10003MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10003TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10010MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10010TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10011MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10011TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10012TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10013TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10021TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10022TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10023TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10030TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10033ZLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10100MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10100TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10101MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10101TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10102MLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10102TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10103TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10103ZLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10110TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10111TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10112TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10113TLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10113YLF MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10120TLF  MATERIALS CHANGE 15-Feb-14
PCN13071 10018783-10122TLF  MATERIALS CHANGE 15-Feb-14
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1. PURPOSE

Qualification testing was conducted on PCIl Express press-fit connector to assess the conformance to product

specification. Testing was performed in accordance with FCI product specification GS-12-584 (Rev. D, Mar-02, 2012).

2. CONCLUSION

The test results showed that the PCI Express press-fit connector met the specified requirements of FCI product
specification GS-12-584 (Rev. D, Mar-02, 2012).

3. SAMPLE DESCRIPTION

3.1 The samples were received at the laboratory on 06 Mar 2013.

3.2 Prior to testing, the samples were examined at low magnification and judged to be acceptable for testing.

3.3 Test sample information:

Table 1 Identity of Submitted Test Samples

Item Description Part # Lot # Base Mat’l | Plating Type | Housing Mat’l | Quantity
1 PCI Express press- | 10082378- N/A Copper 150° GXT erfgrir?wgnce 55pcs
fit Connector 11103TLF alloy P resin P
2 LLCR Test Board 10094372 1313 Cu Tin FR-4 40pcs
Vibration/Current .
3 Rating Test Board 10123607 1313 Cu Tin FR-4 10pcs
4 LLCR Test Card 101ggf 42- 1309 Cu Au FR-4 50pcs
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Figurel: PCI Express Press-fit connector mounted on test board and mated with module card

4. TEST DESCRIPTIONS

Testing was conducted in accordance with the FCI product specification GS-12-584. The test items and sequences list in

the table below.

L Test Group & Sequence
Test Description PAR
1 2 3 4 5 6
Visual Examination 311 1,8 1,11 1,8 1,12 1,7 1,3
Durability 3.1.2 4
Durability(Pre-conditioning) 3.1.3 3 3 3 3
Reseating 3.14 6 8 10
Insertion/Withdrawal force 3.15 2
3.1.6
LLCR 321 | 257 | 25810 | 257 |257911| 35
Insulation resistance 3.2.2 7
Dielectric Withstanding Voltage 3.2.3 2,6
Current Rating 3.2.6 2
Vibration 3.3.1 6
Temperature Life 3.3.2 4
Temperature Life(pre-conditioning) | 3.3.3 4 4
Thermal Shock 3.34
Cycling temperature & Humidity 3.35
MFG 3.3.6
Thermal disturbance 3.3.7 8
EON insertion and retention force gig 2
Sample Quantity 5 10 10 5 10 5 5 5
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5. TEST METHODS/REQUIREMENTS

Speed: 25mm/min

Test Items Test method Condition Requirement
Visual Examination ElIA-364-18B 10x magnification No detrimental condition
Durability EIA-364-09C 50cycles, 25.4mm/min No damage
Durab_ll_lty_ EIA-364-09C 20cycles, 25.4mm/min No damage
(Pre-conditioning)
Reseating GS-12-584D Item 3.1.4, Manually mated and No damage
unmated 3cycles
Speed: 25.4mm/min Insertion force:
. . Insertion force with 1.70mm steel card | =1.15N*82pair =94.3N max
Insertion/Withdrawal force | BIA-364-138 | \yiinirawal force with 1.44mm steel Withdrawal force:
card =0.15g*82pair=12.3N min
Initial: LLCR<30mQ
LLCR EIA-364-23C 20mV, 100mA Max After test: AR<10mQ
. . Unmated
Insulation resistance ElIA-364-21D 100V DC, 2minute, >1000MQ
Dielectric Withstanding Unmated No evidence of arc-over,
Voltage EIA-364-20D 300V AC, 1minute, insulation breakdown
Current Rating EIA-364-70B Method 2 AT§30°C@1.1A
Test condition VI, letter D, 5-500Hz, No damage
Vibration EIA-364-28F 3.10g RMS, 15minutes per axis . Amag
; No discontinuity > 1ps
(45minutes total)
Temperature Life EIA-364-17B Method A, 105°C, 168hours No damage
Temperature Life EIA-364-17B Method A, 105°C, 92hours No damage
(pre-conditioning)
0
Thermal Shock EIA-364-32F -5510 +85°C Lhour/cycle No damage
total 10cycles
EIA-364-1000, Test group 2
Cyclic Temp and Humidity | EIA-364-31C 25°C 80%RH~ 65°C 50%RH No damage
4hours/cycles, total 24cycles.
Class l1A, 10days
MFG EIA-364-65B | unmated for 160hours, then mated for No damage
remaining 80hours
. aps. EIA-364-1000 Group4, step 7
Thermal disturbance E1A-364-1000 15-85°C, 2hours/cycles, 10cycles No damage
EON insertion force EI1A-364-058B PTH diameter: 0.62mm <4.54kgf
Speed: 25mm/min
EON retention force EIA-364-05B PTH diameter: 0.78mm >0.67kgf
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6. TEST RESULTS

GROUP #1 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <16.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperature Life No damage Temperature Life No damage Pass
5 LLCR AR<10mQ After Tiri?serat“re <8.4mQ Pass
6 Reseating No damage Reseating No damage Pass
7 LLCR AR<10mQ Final LLCR <7.8mQ Pass
8 Visual Examination | No detrimental condition Final No degradation Pass
GROUP #2 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <14.9mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Thermal Shock No damage Thermal Shock No damage Pass
5 LLCR AR<10mQ After Thermal <8.4mQ Pass
Shock
Cyclic Temp and Cyclic Temp and
6 Humidity No damage Humidity No damage Pass
7 IR >1000MQ After Cyclic Temp | 735500M0 Pass
and Humidity
8 LLCR AR<10mQ After Cyclic Temp <8.0mQ Pass
and Humidity
9 Reseating No damage Reseating No damage Pass
10 LLCR AR<10mQ Final LLCR <7.9mQ Pass
11 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP # 3 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 £ Vlgual_ No detrimental condition Initial No detriment Pass
Xamination
2 LLCR <30mQ Initial LLCR <15.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperat_u_re I__|fe No damage Temperat_u_re I__|fe No damage Pass
(pre-conditioning) (pre-conditioning)
5 LLCR AR<10mQ After <6.9mQ Pass
Pre-conditioning
I No damage I No damage
6 Vibration No discontinuity > 1us Vibration No discontinuity > 1us Pass
7 LLCR AR<10mQ Final LLCR <7.2mQ Pass
8 E Vlgual_ No detrimental condition Final No degradation Pass
Xamination
GROUP #4 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <16.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperat_u_re I__|fe No damage Temperat_u_re I__|fe No damage Pass
(pre-conditioning) (pre-conditioning)
5 LLCR AR<10mQ After <6.2mQ Pass
Pre-conditioning
6 MFG No damage MFG No damage Pass
7 LLCR AR<10mQ After MFG <9.8mQ Pass
8 Thermal disturbance No damage _Thermal No damage Pass
disturbance
9 LLCR AR<10mQ After Thermal <8.9m0 Pass
disturbance
10 Reseating No damage Reseating No damage Pass
11 LLCR AR<10mQ Final LLCR <9.2mQ Pass
12 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP #5 TEST RESULTS
Step Test Requirement Step Description Results Comment
Visual No detrimental . .
1 Examination condition Initial No detriment Pass
No evidence of arc- No arc-over or
2 DWvV over, breakdown Initial DWV insulation Pass
Leakage current:<5mA breakdown
3 LLCR <30mQ Initial LLCR <17.2mQ Pass
4 Durability No damage Durability No damage Pass
Final LLCR
5 LLCR AR<10mQ (After Durability) <7.7mQ Pass
No evidence of arc- . No arc-over or
6 DwWvV over, breakdown ( Aflt:tl?%tﬁzgi\l/i ty) insulation Pass
Leakage current:<5mA y breakdown
7 V|§ual_ No detr!mental Final No degradation Pass
Examination condition
GROUP # 6 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
. AT <30°C . Maximum AT
2 Current rating @1.1A current Current rating 23.8°C@1L.1A Pass
3 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP #7 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination No detrimental condition Initial No detriment Pass
Insertion force <94.3N Insertion force <58.1N Pass
2
Withdrawal force >12.3N Withdrawal force >149N Pass
GROUP # 8 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination No detrimental condition Initial No detriment Pass
EON . .
; ; 1 <4.54kgf EON insertion force <1.780kgf Pass
5 insertion force
EON .
>0.67kgf EON retention force >0.717kgf Pass

retention force *

“ EON insertion force tested with the PTH of diameter between 0.61~0.62mm.
> EON retention force tested with the PTH of diameter between 0.68~071mm.

Statistical summary of LLCR measurements are given in appendix A.

Detailed results of card insertion and retention force testing are given in appendix B.
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7. EQUIPMENT
Item Manufacturer ID Number Last Cal. Cal. Due
Microscope Nikon (SMZ645) 1019652 N/C N/A
Millichmmeter Agilent (4338B) DG-Q-0268 04-Jan-2013 03-Jan-2014
Millichmmeter Agilent (4338A) DG-Q-0026 04-Jan-2013 03-Jan-2014
Pin Gauge EISEN (EP-0B) DG-Q-0039 22-Aug-2012 | 21-Aug-2013
Dry heat oven Heraeus (UT6060) DG-Q-0053 04-Jan-2013 03-Jan-2014
Thermal shock chamber Weiss (TS120) DG-Q-0255 22-Aug-2012 | 21-Aug-2013
Climatic test chamber Weiss (C-180/40 Eco) DG-Q-0195 04-Jan-2013 | 03-Jan-2014
Universal force tester SE (1220HS) DG-Q-0246 20-Aug-2012 | 19-Aug-2013
Hydra data logger Fluke (2625) DG-Q-0087 04-Jan-2013 03-Jan-2014
Regulated power supply Manson (SDP2210) DG-Q-0248 04-Jan-2013 03-Jan-2014
High pot tester GW instek (GPT-715) DG-Q-0218 20-Aug-2012 | 19-Aug-2013
High Resistance Meter Agilent (4339B) DG-Q-0029 04-Jan-2013 03-Jan-2014
HTuerm?sté‘;z gggr Votsch (VC4018) DG-Q-0045 04-Jan-2013 | 03-Jan-2014
Vibration testing system Shin Ken (G5150N) DG-Q-0166 20-Mar-2013 | 19-Mar-2015
Event detector NAC(NM11A) DG-Q-0311 13-May-2013 | 12-May-2014
MFG chamber Yamasaki (GH-180-VL) DG-Q-0097 13-May-2013 | 12-May-2014
Micro balance Mettler Toledo (XP26DR) DG-Q-0079 13-May-2013 | 12-May-2014

N/C=Not Calibrated
N/A=Not Applicable
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8. REVISION RECORD

Revision Affected — Revision
Level Pages RLEdl Uil Date
A All Original Release 12/Jul-2013
B 1 Revised samples description 23/Jul-2013
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Appendix A: Statistical Summary of LLCR measurements (Unit: mQ)

Group 1 Group 2
|
tems Initial te?n%gztteJre AR After Initial érﬁeégz AR After | AR After
LLCR life Reseating LLCR shock Humidity | Reseating
Min 115 -2.7 -0.9 11.5 -1.8 -1.2 -1.6
Max 16.5 8.4 7.8 14.9 8.4 8.0 7.9
Average 131 2.0 12 131 0.3 0.6 0.6
Stdev 0.7 1.3 0.8 0.6 0.7 0.7 0.6
Group 4 Group 5
Items Initial AR After AR After #ﬁeﬁgg{ AR After | Initial | AR After
LLCR Pre-conditioning MFG . Reseating LLCR | Durability
Disturbance
Min 11.6 -2.4 -1.8 -1.9 -2.1 12.0 -34
Max 16.5 6.2 9.8 8.9 9.2 17.2 7.7
Average 133 11 1.8 1.8 1.8 13.9 0.3
Stdev 0.7 1.0 1.6 15 1.6 0.8 0.9
Group 3
Items .
Initial AR After AR After
LLCR Pre-conditioning Vibration
Min 11.2 -1.8 -2.4
Max 15.5 6.9 7.2
Average 13.2 11 1.2
Stdev 0.6 1.0 0.9
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Appendix B: Insertion and Withdrawal force measurements and curves (Unit: N)
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Figure 2: Insertion and withdrawal force tested with 1.44mm steel gage

Group 7 insertion and Withdrawal force
Sample 1.44mm steel gage 1.70mm steel gage
Insertion force Withdrawal force Insertion force Withdrawal force
1 40.7 14.9 58.1 20.7
2 455 15.7 54.4 20.1
3 42.4 16.3 56.2 18.3
4 415 15.0 56.5 19.2
5 40.8 15.0 57.8 18.7
Min 40.7 14.9 54.4 18.3
Max 45.5 16.3 58.1 20.7
Average 42.2 154 56.6 194
Stdev 2.0 0.6 1.5 1.0
1 B35 EEN] IR3E
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Figure 3: Insertion and withdrawal force tested with 1.70mm steel gage

*** End of Report ***
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AP Product Test Lab.
FCI Electronics Division
Nanwei, Qisha, Shatian
Town, Dongguan City,
Guangdong, PRC

9

LABORATORY TEST REPORT

REPORT NO. DATE OF REPORT DATES TESTED TESTED BY
PL201S 04 DISCR | 2313uli2013 15/Apr/2013-17/3un/2013 Chao Li / Lily Yin
REQUESTOR TITLE Prepared By/Title Approved By/Title
WL Zhan PCI Express STB Connector Lily Yin Gentle Zeng
9 Qualification Testing Lab Test Tech. | Asst. Lab Mgr.
1. PURPOSE

Qualification testing was conducted on PCI Express STB connector to assess the conformance to product specification.
Testing was performed in accordance with FCI product specification GS-12-233 (Rev. H, Jul-08, 2008).

2. CONCLUSION

The test results showed that the PCI Express STB Connector met the specified requirements of FCI product specification
GS-12-233 (Rev. H, Jul-08, 2008).

3. SAMPLE DESCRIPTION

3.1 The samples were received at the laboratory on 05 Mar 2013.
3.2 Prior to testing, the samples were examined at low magnification and judged to be acceptable for testing.

3.3 Test sample information:

Table 1 Identity of Submitted Test Samples

I , Plating Housing .
Item | Description Part # Lot # Base Mat’l Type Mat’] Quantity
PCI Express High
10018783- Copper »
STB 10103TLE N/A alloy 15u” GXT performance 45pcs
Connector resin
LLCR Test 10094372 1313 Cu Tin FR-4 21pcs
Board
Vibration/Cur
rent Rating 10123607 1313 Cu Tin FR-4 7pcs
Test Board
LL(C”;JES‘ 10123642-001 1309 Cu Al FR-4 42pcs
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Figurel: PCI Express STB connector soldered on test board and mated with module card

4. TEST DESCRIPTIONS

Testing was conducted in accordance with the FCI product specification GS-12-233H. The test items and sequences list

in the table below.

Test Description PAR UGS E©Ielp & SGSnEs
1 2 3 4 5 7 8 9
Visual Examination 3.1 1,8 1,11 1,8 1,12 1 1,7 1,3 1,3
Insertion/Withdrawal force 3.2 3
Contact Retention 3.3 5
Board retention and insertion force 34 2
Solderability 35 4
LLCR 4.1 257 258,10 | 25,7 | 25,7911 3,5
Insulation Resistance 4.2 7
Dielectric Withstanding Voltage 4.3 2,6
Contact Current Rating 4.4 2
Thermal Shock 5.1 4 8
Humidity 5.2 6
Temperature Life(pre-conditioning) 5.3 4 4
Temperature Life 54 4
Vibration 55 6
Durability(Pre-conditioning) 5.6 3 3 3 3
Durability 5.7 4
MFG 5.8 6
Reseating 5.9 6 9 10
Resistance to soldering heat 5.10
Sample Quantity 5 8 8 5 7 6 3
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5. TEST METHODS/REQUIREMENTS

Test Items Test method Condition Requirement
Visual Examination ElIA-364-18B 10x magnification No detrimental condition
Speed: 25.4mm/min Insertion force:
. . Insertion force with 1.70mm steel card |=1.15N*82pair =94.3N max
Insertion/Withdrawal force | BIA-364-13F | *\\ i yrawal force with 1.44mm steel Withdrawal force:
card =0.15g*82pair=12.3N min
Contact Retention EIA-364-29C Speed: 1.27mm/min >5N per contact
Board insertion force ElIA-364-05B Speed: 25.4mm/min <7.45kgf
Test method Al
Solderability S-STD-0002 255+/-5°C, 5+/-0.5s Solder coverage>95%
Steam age for Lhour
Initial: LLCR<30mQ
LLCR ElIA-364-23C 20mV, 100mA Max After test: AR<10mQ
. . Unmated
Insulation Resistance EIA-364-21D 100V DC, 2minute >1000MQ
Dielectric Withstanding Unmated No evidence of arc-over,
Voltage EIA-364-20D 300V AC, 1minute insulation breakdown
Contact Current Rating EIA-364-70B Method 2 AT§30°C@1.1A
0
Thermal Shock EIA-364-32F -5510 +85°C hour/cycle No damage
total 10cycles
EIA-364-1000.01, Test group 2
Cyclic Temp and Humidity | EIA-364-31C 25°C 80%RH~ 65°C 50%RH No damage
4hours/cycles, total 24cycles.
Temperature Life EIA-364-17B Method A, 105°C, 92hours No damage
(pre-conditioning)
Temperature Life EIA-364-17B Method A, 105°C, 168hours No damage
Test condition VI, letter D, 20-500Hz, No damage
Vibration EIA-364-28F 3.10g RMS, 15minutes per axis . amag
. No discontinuity > 1us
(45minutes total)
Durability
(Pre-conditioning) EIA-364-09C 20cycles, 500cycles/Hour No damage
Durability EIA-364-09C 50cycles, 500cycles/Hour No damage
Class 1A, 10days
MFG EIA-364-65B | unmated for 160hours, then mated for No damage
remaining 80hours
Reseating GS-12-233H Item 5.9, Manually mated and unmated No damage
3cycles
Resistance to soldering heat | EIA-364-56D Procedure 3, test condition C No damage

260+/-5°C, 10+/-2s
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6. TEST RESULTS

GROUP #1 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <15.2mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperature Life No damage Temperature Life No damage Pass
5 LLCR AR<10mQ After Tiri?serat“re <9.5mQ Pass
6 Reseating No damage Reseating No damage Pass
7 LLCR AR<10mQ Final LLCR <9.4mQ Pass
8 Visual Examination | No detrimental condition Final No degradation Pass
GROUP #2 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <16.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Thermal Shock No damage Thermal Shock No damage Pass
5 LLCR AR<10mQ After Thermal <6.4mQ) Pass
Shock
Cyclic Temp and Cyclic Temp and
6 Humidity No damage Humidity No damage Pass
7 IR >1000MQ After Cyclic Temp | g75000ma Pass
and Humidity
8 LLCR AR<10mQ After Cyclic Temp <7.6mQ Pass
and Humidity
9 Reseating No damage Reseating No damage Pass
10 LLCR AR<10mQ Final LLCR <7.9mQ Pass
11 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP # 3 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 £ Vlgual_ No detrimental condition Initial No detriment Pass
Xamination
2 LLCR <30mQ Initial LLCR <15.5mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperat_u_re I__|fe No damage Temperat_u_re I__|fe No damage Pass
(pre-conditioning) (pre-conditioning)
5 LLCR AR<10mQ After <8.8mQ Pass
pre-conditioning
I No damage I No damage
6 Vibration No discontinuity > 1us Vibration No discontinuity > 1us Pass
7 LLCR AR<10mQ Final LLCR <9.8mQ Pass
8 E Vlgual_ No detrimental condition Final No degradation Pass
Xamination
GROUP #4 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 LLCR <30mQ Initial LLCR <15.6mQ Pass
Durability Durability
3 (pre-conditioning) No damage (pre-conditioning) No damage Pass
4 Temperat_u_re I__|fe No damage Temperat_u_re I__|fe No damage Pass
(pre-conditioning) (pre-conditioning)
5 LLCR AR<10mQ After <7.6mQ Pass
pre-conditioning
6 MFG No damage MFG No damage Pass
7 LLCR AR<10mQ After MFG <9.5mQ Pass
8 Thermal Shock No damage Thermal Shock No damage Pass
9 LLCR AR<10mQ After Thermal <9.5mQ Pass
Shock
10 Reseating No damage Reseating No damage Pass
11 LLCR AR<10mQ Final LLCR <9.4mQ Pass
12 Visual Examination | No detrimental condition Final No degradation Pass
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GROUP #5 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
2 Board insertion force <7.45kgf Boarilolrr:;s:rtlon <0.14kgf Pass
Insertion force <94.3N Insertion force <50.4N Pass
3
Withdrawal force >12.3N Withdrawal force >17.2N Pass
4 Solderability Solder coverage>95% Solderability Solder Pass
- coverage >95%
5 Contact Retention >5N per contact Contact Retention >10.4N per contact Pass
GROUP #7 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Vlgual_ No detr!mental Initial No detriment Pass
Examination condition
No evidence of arc- No arc-over or
2 DWvV over, breakdown Initial DWV insulation Pass
Leakage current:<5mA breakdown
3 LLCR <30mQ Initial LLCR <18.7mQ Pass
4 Durability No damage Durability No damage Pass
Final LLCR
5 LLCR AR<10mQ (After Durability) <8.8mQ Pass
No evidence of arc- . No arc-over or
6 DwWvV over, breakdown ( Aﬁz:’nellDluDngi\ﬁ ty) insulation Pass
Leakage current:<5mA y breakdown
7 V|§ual. No detr!mental Final No degradation Pass
Examination condition
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GROUP #8 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
. AT <30°C . Maximum AT
2 Current rating @1.1A current Current rating 24.6°C@L.1A Pass
3 Visual Examination | No detrimental condition Final No degradation Pass
GROUP # 9 TEST RESULTS
Step Test Requirement Step Description Results Comment
1 Visual Examination | No detrimental condition Initial No detriment Pass
Resistance to Resistance to
2 soldering heat No damage soldering heat No damage Pass
3 Visual Examination | No detrimental condition Final No degradation Pass

Statistical summaries of LLCR measurements are given in appendix A.

Detailed results of card insertion and retention force testing are given in appendix B.
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7. EQUIPMENT
Item Manufacturer ID Number Last Cal. Cal. Due
Microscope Nikon (SMZ645) 1019652 N/C N/A
Milliohmmeter Agilent (4338B) DG-Q-0268 04-Jan-2013 | 03-Jan-2014
Millichmmeter Agilent (4338A) DG-Q-0026 04-Jan-2013 03-Jan-2014
Dry heat oven Heraeus (UT6060) DG-Q-0053 04-Jan-2013 03-Jan-2014
Thermal shock chamber Weiss (TS120) DG-Q-0255 22-Aug-2012 | 21-Aug-2013
Climatic test chamber Weiss (C-180/40 Eco) DG-Q-0195 04-Jan-2013 | 03-Jan-2014
Universal force tester SE (1220HS) DG-Q-0246 20-Aug-2012 | 19-Aug-2013
Hydra data logger Fluke (2625) DG-Q-0087 04-Jan-2013 03-Jan-2014
Digital DC power supply DaXian (DX3005DS) DG-Q-0071 20-Aug-2012 | 19-Aug-2013
High pot tester GW instek (GPT-715) DG-Q-0218 20-Aug-2012 | 19-Aug-2013
High Resistance Meter Agilent (4339B) DG-Q-0029 04-Jan-2013 03-Jan-2014
Steam aging chamber Asli (AS-9728) DG-Q-0259 04-Jan-2013 03-Jan-2014
Wetting balance tester M“'ticoressl\j’z'cljgg)(MUST” DG-Q-0310 13-May-2013 | 12-May-2014
Solder dip pot HANSTAR (CM-141) DG-Q-0004 13-May-2013 | 12-May-2014
Thermal shock chamber Votsch (VT 7012 S2) DG-Q-0190 13-May-2013 | 12-May-2014
Vibration testing system Shin Ken (G5150N) DG-Q-0166 20-Mar-2013 | 19-Mar-2015
Event detector NAC(NM11A) DG-Q-0311 13-May-2013 | 12-May-2014
MFG chamber Yamasaki (GH-180-VL) DG-Q-0097 13-May-2013 | 12-May-2014
Micro balance Mettler Toledo (XP26DR) DG-Q-0079 13-May-2013 | 12-May-2014

N/C=Not Calibrated
N/A=Not Applicable
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8. REVISION RECORD

Revision Affected — Revision
Level Pages RLEdl Uil Date
A All Original Release 12/Jul/2013
B Page 1 Revised sample description 23/Jul/2013
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Appendix A: Statistical Summary of LLCR measurements (Unit: mQ)

Group 1 Group 2
Items - o
Initial te?nF;eAr;thre AR After Initial #F;e'?gg AR After | AR After
LLCR life Reseating LLCR shock Humidity | Reseating
Min 10.2 -0.5 -11 9.6 -15 -1.6 -1.9
Max 15.2 9.5 9.4 16.5 6.4 7.6 7.9
Average 12.2 2.8 2.3 12.2 0.5 0.7 0.7
Stdev 0.7 1.7 1.6 0.8 0.9 11 11
Group 4 Group 7
AR After
Items Initial temperature life | AR After %’ﬁeﬁgg AR After Initial AR After
LLCR (Pre- MFG Reseating LLCR Durability
il shock
conditioning)
Min 10.2 -1.7 -15 -1.7 -2.1 10.1 -1.2
Max 15.6 7.6 9.5 9.5 9.4 18.7 8.8
Average 12.0 2.1 3.2 2.5 2.3 11.8 1.0
Stdev 0.8 1.4 1.9 15 1.6 0.7 1.4
Group 3
Items
Lalisrsy tem eélzteuégtﬁlre (Pre- I
LLCR perature i Vibration
conditioning)
Min 10.2 -1.0 -1.3
Max 15.5 8.8 9.8
Average 11.7 2.0 2.3
Stdev 0.7 1.4 1.8
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Appendix B: Insertion and Withdrawal force measurements and curves (Unit: N)

Group 5 insertion and Withdrawal force
Sample 1.44mm steel gage 1.70mm steel gage
insertion force Withdrawal force insertion force Withdrawal force

1 33.8 18.2 48.3 24.5
2 34.3 18.5 47.8 23.4
3 34.2 17.2 49.7 23.3

4 35.3 21.9 50.4 26
5 32.8 17.3 46.6 21.1
Min 32.8 17.2 46.6 21.1
Max 35.3 21.9 50.4 26.0
Average 34.1 18.6 48.6 23.7
Stdev 0.9 1.9 1.5 1.8
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Insertion and withdrawal force tested with 1.44mm steel gage
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Insertion and withdrawal force tested with 1.70mm steel gage

*** End of Report ***
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