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CERTI FI CATI ON

This is to certify that the evaluation described herein was

desi gned and executed by personnel of Contech Research, Inc.
It was perfornmed with the concurrence of Santec, Inc. of New
Al bany, I N who was the test sponsor.

Al l equi pnent and neasuring instrunments used during testing
were calibrated and traceable to NI ST according to | SO 10012-1
and ANSI/NCSL Z540-1 and M L- STD-45662 as applicable.

All data, raw and summari zed, anal ysis and concl usi ons
presented herein are the property of the test sponsor. No copy
of this report, except in full, shall be forwarded to any
agency, custoner, etc., without the witten approval of the
test sponsor and Contech Research
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SCOPE

To perform Qualificaiton testing on the ERF8/ ERMB connect or
series as manufactured and submtted by the test sponsor
Sant ec, |nc.

APPLI CABLE DOCUMENTS

1. Unless otherw se specified, the follow ng docunents of
issue in effect at the tine of testing perforned forma
part of this report to the extent as specified herein. The
requi renments of sub-tier specifications and/or standards
apply only when specifically referenced in this report.

2. Santec test plan: ERF8-RA Flow Chart

3. Standards: ElIA Publication 364

TEST SAMPLES AND PREPARATI ON

1. The follow ng test sanples were submtted by the test
sponsor, Samtec, Inc., for the evaluation to be perforned
by Contech Research, Inc.

Descri ption Part Nunber
a) Receptacl e Connector ERF8- 050- 01- S- D- RA
b) Pl ug Connector ERMB- 050- 05. 0- S-DV- L

2. Test sanples were supplied assenbled and term nated to test
boards by the test sponsor.

3. Test boards for nounting test sanples were supplied by the
test sponsor.

4. Figure #1 illustrates the connectors used for test.

5. Test |leads were attached to the appropriate neasurenent
areas of the test sanples and applicable mating el enents.

6. The mated test sanples were secured via a stabilizing
mediumto maintain mechanical stability during test.

-continued on next page.
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TEST SAMPLES AND PREPARATI ON —conti nued

7. Unless otherwi se specified in the test procedures used,
further preparati on was used.

no

TEST SELECTI ON

1. See Test Plan Flow D agram Figure #2,

for test sequences
used.

2. Test set ups and/or procedures which are standard or conmmon
are not detailed or docunented herein provided they are
certified as being perforned in accordance with the
applicable (industry or mlitary) test nethods, standards
and/or drawi ngs as specified in the detail specification.

SAVPLE CODI NG

1. Al sanples were coded. WMated test sanples renmained with
each ot her throughout the test group/sequences for which
they were designated. Coding was performed in a manner
whi ch remained | egible for the test duration.

2. The test sanples were coded in the foll owi ng manner:
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Goup A Goup A — AALl AA2
G oup Bl — A-Bl1-B, A-Bl1-2
Goup B2 — A-B2-1, A-B2-2
G oup B3 — A-B3-1, A-B3-2
Goup B Goup Al- B-A-1, B-A-2, B-A-3 BA4
B-A-5, B-A-6, B-A-7, B-A-8
Goup DD Goup A - DA1l, DA2, DA3
L Board Nunber
Goup ID
Sequence
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FI GURE #1

TYPI CAL MATED TEST SAMPLE
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FI GURE #2

TEST PLAN FLOW DI AGRAM

SAMPLE PREPARATI ON

SEQ A SEQ B SEQ C
1 b T
| | | | LLCR CHARACTER! ZATI ON

IR DWW/ TH. CyCLI C | |
| SHOCK HUM DI TY

| | DURABI LI TY MECH.
TH. SHOCK
SHOCK DW/ DW/ | |
| LLCR
RANDOM
IR | VI BRATI ON
| TH. SHOCK
CYCLI C |
HUMDI TY LLCR
| |
IR CYCLI C
HUM DI TY
|
LLCR
R A GRBlL R B2 GR B3 R A R A
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TEST
SEQUENCE A
GROUP_A

THERVAL SHOCK

CYCLIC HUM DI TY

GROUP_B1
DW/

GROUP_B2

THERVAL SHOCK
DWW/

GRCOUP B3

CYCLIC HUM DI TY
DWW/

SEQUENCE B

GROUP_A

LLCR
DURABI LI TY

LLCR
THERVAL SHOCK

LLCR
CYCLIC HUM DI TY

LLCR

SEQUENCE C

GROUP_A
MECHANI CAL SHOCK

RANDOM VI BRATI ON

o
N ALY

S s
oewes A

| NSULATI ON RESI STANCE
| NSULATI ON RESI STANCE
| NSULATI ON RESI STANCE

DATA SUMVARY
REQUI REMENTS

1000 MEGOHMS M N.
NO DANVAGE
1000 MEGOHMS M N.
NO DANVAGE
1000 MEGOHMS M N.

NO BREAKDOWN, ETC.

NO DAMAGE

NO BREAKDOWN, ETC.

NO DANVAGE

NO BREAKDOWN, ETC.

RECORD

NO DAMAGE

+10. 0 mQ2 MAX. CHG
NO DAMAGE

+10. 0 mQ2 MAX. CHG
NO DAMAGE

+10. 0 mQ2 MAX. CHG

NO DAMAGE
1.0 M CRCSECOND
NO DAMAGE
1.0 M CRCSECOND

RESULTS

>50, 000 MEGOHVS
PASSED
>50, 000 MEGOHVS
PASSED
>50, 000 MEGOHVS

PASSED

PASSED
PASSED

PASSED
PASSED

24.1 nmQ MAX
PASSED

+2.2 n) MAX. CHG
PASSED

+2. 0 n) MAX. CHG
PASSED

+3.4 n) MAX. CHG

PASSED
PASSED
PASSED
PASSED
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EQUI PMENT LI ST

ID# | Next Cal Last Cal Equipment Name Manufacturer Model # Serial # Accuracy Freq.Cal
52 Drill Press Stand Craftsman 25921 4001-2 N/A N/A
192 | 4/29/2009 | 4/29/2008 Vertical Thermal Shock Cincinnati Sub-Zero | VTS-1-5-3 88-11094 See Cal Cert | 12mon
321 | 3/12/2009 | 3/12/2008 AC-DC Hipot/Megometer Hipotronics Co. H300B DS16-201 See Cal Cert | 12 mon.
488 X-Y Table N.E.Affiliated Tech. | N/A 932021 N/A N/A
547 | 6/12/2009 | 6/12/2008 Temp Humid Chamber Csz ZH-8-1-H-AC | ZG9442057 See Cal Cert | 12mon
553 2/11/2009 | 2/11/2008 12 channel Power Unit PCB Co. 483A 1303 See Cal Cert | 12mon
601 Computer AM.I. P111-450 082714 N/A N/A
673 | 8/12/2009 | 8/12/2008 Microohm Meter Keithley Co. 580 0681911 See Cal Cert | 12 mon.
677 10/5/2008 | 10/5/2007 Microohm Meter Keithley Co. 580 0685122 See Cal Cert | 12 mon
681 Computer ARC Co. P166 N/A N/A N/A
1166 | 7/17/2009 | 7/17/2008 Sine/Rndm Vib Control Hewlett Packard E1432A US39342279 See Cal Cert | 12mon
Digitizer
1167 Interface Hewlett Packard E8491B US390100753 | N/A N/A
1168 Mainframe Hewlett Packard E8408A US39000357 N/A N/A
1169 Computer ARC PC133 none N/A N/A
1271 Amplifier Unholtz Dickie SA15 3483 N/A N/A
1272 Shaker Table Unholtz Dickie S202PB 263 N/A N/A
1315 | 2/7/2009 2/7/2008 Data Aquisition Multimeter Keithley Co. 2700 0862680 See CERT 12mon
1549 | 12/15/2008 | 12/15/2007 | Multiplexer Card Keithley 7708 171629 See Cert See Cert
1550 | 12/14/2008 | 12/14/2007 | Multiplexer Card Keithley 7708 171626 See Cert See Cert
1556 | 2/5/2009 2/5/2008 Accelerometer PCB 353B04 122769 See Cal Cert | 12mon
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TEST RESULTS

SEQUENCE A
GROUP A
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 2 Samples - TECH(NO AN BE
START DATE: 7/10/08 COWPLETE DATE: 7/10/08
ROOM AMBI ENT 23°C RELATI VE HUM DI TY: 42%

| NSULATI ON RESI STANCE(I R)
PURPCSE:

To determi ne the resistance of insulation materials to | eakage
of current through or on the surface of these materials when a
DC potential is applied.

1. The test was perforned in accordance with EI A 364, Test
Procedure 21.

2. Test Conditions:

a) Between Adjacent Contacts . Yes

b) Between Rows : Yes

c) Mated Condition . Mated
d) Mounting Condition . Mounted
e) Test Voltage . 500 VvDC

3. The test voltage was applied to specific test points on the
test board.

REQUI REMENTS:

When the specified test voltage is applied, the insulation
resi stance shall not be less than 1,000 negohns.

RESULTS:

The insul ation resistance exceeded 50, 000 nmegohns.
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO. : ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 2 Samples - TECH(NO AN BE
START DATE: 7/10/08 COWPLETE DATE: 7/16/08
ROOM AMBI ENT: 22 °C RELATI VE HUM DI TY: 42%

THERVAL SHOCK
PURPCSE:

To determ ne the resistance of a given electrical connector to
exposure at extrenes of high and | ow tenperatures and the shock
of alternate exposures to these extrenes, simulating the worst
probabl e conditions of storage, transportation and application.

1. The test environment was performed in accordance with El A
364, Test Procedure 32, with the follow ng conditions:

2. Test Conditions:

a) Nunber of Cycles . 100 Cycles

b) Hot Extrene . +85 +3°C/-0°C
c) Cold Extrene . -55 +0°C/ -3°C
d) Tinme at Tenperature : 30 M nutes

e) Mating Conditions . Mated

f) Mounting Conditions :  Mounted

g) Transfer Tine . I nstant aneous

3. The total nunber of cycles were perfornmed continuously.

4. Al subsequent variable testing was perforned in accordance
Wi th the procedures as previously indicated.

5. Prior to performng variable neasurenents, the test sanples
were allowed to recover to room anbi ent conditions.

REQUI REMENTS: See Next Page

‘n[llfl,
\ ‘\\\“y" v, 1478 - 03

o WA

'-L“lll.'l 141)

572:?

\v.\“‘

fn luln\ o Telst Laborgtory

TR#208315A, REV. 1.0 12 of 50 Contech Research

An Independent Test and Research Laboratory




REQUI REVENTS:

1. There shal
sanpl es as tested.

2. The insul ati on resi stance shal
1, 000 negohns.

RESULTS:

1. There was no evidence of physica

sanpl es as tested.

be no evidence of physica

damage to the test

not be | ess than

damage to the test

2. The insulation resistance exceeded 50, 000 nmegohns.
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 2 Sanples ~ TECHNGAN BE
START DATE: 7/18/08 COWPLETE DATE: 7/29/08
ROOM AMBI ENT 23°C RELATI VE HUM DI TY 48%

HUM DI TY (THERVMAL CYCLI NG
PURPCSE:

The purpose of this test is to permt evaluation of the
properties of materials used in connectors as they are

i nfluenced or deteriorated by the effects of high humdity and
heat conditions. Measurenents made under high humdity
conditions may reflect the peculiar conditions under which the
readi ngs were made, and shoul d be conpared only to initial

readi ngs when careful analysis indicates that such a conparison
is valid and applicable.

1. The test environment was performed in accordance with El A
364, Test Procedure 31, with the follow ng conditions:

2. Test Conditions:

a) Preconditioning (24 hours) : 50°C = 5°C
b) Relative Humidity : 90%to 95%
c) Tenperature Conditions . 25°C to 65°C
d) Cold Cycle - No

e) Pol arizing Vol tage : No

f) Mating Conditions : Mated

g) Mounting Conditions . Mount ed

h) Duration : 240 hours

3. Prior to perform ng variable neasurenents, the test sanples
were allowed to recover to room anbi ent conditions.

4. Al subsequent variable testing was perforned in accordance
Wi th the procedures previously indicated.

REQUI REMENTS: See Next Page
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REQUI REMENTS:
test sanples as tested.
1, 000 negohns.

RESULTS:
deterioration.

after air dry of 2 hours.

[llgy
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1. There shall be no evidence of physical deterioration of the

2. The final insulation resistance shall not be |ess than

1. The test sanples as tested showed no evidence of physica

2. The final insulation resistance exceeded 50, 000 negohmns
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TEST RESULTS

SEQUENCE A
GROUP Bl
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 2 Sanples ~ TECHNGAN DH
START DATE: 7/14/08 COWPLETE DATE: 7/14/08
ROOM AMBI ENT 23°C RELATI VE HUM DI TY: 46%

DI ELECTRI C W THSTANDI NG VOLTAGE ( SEA LEVEL)
PURPCSE:

To determne if the connectors can operate at its rated voltage
and wi thstand nonentary overpotentials due to switching, surges
and other simlar phenonenon.

1. The test was perforned in accordance with EI A 364, Test
Procedure 20.

2. Test Conditions:

a) Between Adjacent Contacts . Yes

b) Between Rows . Yes

e) Mated Condition . Mated

f) Mounting Condition . Mount ed

i) Hold Tine : 60 seconds

j) Rate of Application . 500 volts/sec.
k) Test Voltage : 900 VAC

3. The test voltage was applied to specific test points on the
test board.

REQUI REVENTS:

When the specified test voltage is applied, there shall be no
evi dence of breakdown, arcing, etc.

RESULTS:

Al test sanples as tested net the requirenents as specified.
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 2 Samples - TECH(NO AN BE
START DATE: 7/10/08 COWPLETE DATE: 7/16/08
ROOM AMBI ENT 22°C RELATI VE HUM DI TY: 32%

THERVAL SHOCK
PURPCSE:

To determ ne the resistance of a given electrical connector to
exposure at extrenes of high and | ow tenperatures and the shock
of alternate exposures to these extrenes, simulating the worst
probabl e conditions of storage, transportation and application.

1. The test environment was performed in accordance with ElIA
364, Test Procedure 32, wth the follow ng conditions:

2. Test Conditions:

a) Nunber of Cycles : 100 Cycles

b) Hot Extrene . +85 +3°C/-0°C
c) Cold Extrene . -55 +0°C/ -3°C
d) Tine at Tenperature . 30 Mnutes

e) Mating Conditions . Mated

f) Mounting Conditions . Mount ed

g) Transfer Tine . I nstantaneous

3. The total nunber of cycles were perforned continuously.

4. Al subsequent variable testing was perforned in accordance
with the procedures as previously indicated.

5. Prior to perform ng variable neasurenents, the test sanples
were allowed to recover to room anbi ent conditions.

REQUI REMENTS: See Next Page
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REQUI REVENTS:

1. There shall be no evidence of physical damage to the test
sanpl es as tested.

2. Wien a 900 VAC test voltage is applied, there shall be no
evi dence of arcing, breakdown, etc.

RESULTS:

1. There was no evidence of physical damage to the test
sanpl es as tested.

2. There was no evidence of arcing, breakdown, etc., when a
900 VAC vol tage was appli ed.
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 2 Sanples ~ TECHNGAN BE
START DATE: 7/18/08 COWPLETE DATE: 7/29/08
ROOM AMBI ENT 22°C RELATI VE HUM DI TY: 48%

HUM DI TY (THERVMAL CYCLI NG
PURPCOSE:

The purpose of this test is to permt evaluation of the
properties of materials used in connectors as they are

i nfluenced or deteriorated by the effects of high humdity and
heat conditions. Measurenents made under high humdity
conditions may reflect the peculiar conditions under which the
readi ngs were made, and shoul d be conpared only to initial

readi ngs when careful analysis indicates that such a conparison
is valid and applicable.

1. The test environment was performed in accordance with El A
364, Test Procedure 31, with the follow ng conditions:

2. Test Conditions:

a) Preconditioning (24 hours) : 50°C = 5°C
b) Relative Humidity : 90%to 95%
c) Tenperature Conditions . 25°C to 65°C
d) Cold Cycle . No

e) Pol arizing Vol tage - No

f) Mating Conditions : Mated

g) Mounting Conditions . Mount ed

h) Duration : 240 hours

3. Prior to perform ng variable neasurenents, the test sanples
were allowed to recover to room anbi ent conditions.

4. Al subsequent variable testing was perforned in accordance
Wi th the procedures previously indicated.

REQUI REMENTS: See Next Page

‘n[llfl,
\ ‘\\\“y" v, 1478 - 03

o WA

'-L“lll.'l 141)

f“‘/—:l?

\v.\“‘

fn luln\ o Telst Laborgtory

TR#208315A, REV. 1.0 22 of 50 Contech Research

An Independent Test and Research Laboratory




REQUI REVENTS:

test sanples as tested.

2. There shall be no evidence of arcing or breakdown when
a 900 VAC test voltage is applied.

RESULTS:

1. The test sanples as tested showed no evidence of physica
deterioration.

2. There was no evidence of breakdown, arcing, etc., when a
900 VAC test voltage was appli ed.

maany
SO 118 - g

3 z
] -_JI

HaNRA

sl TN G m
"‘4rlnln\“\‘ Tels4t 7I§alior€'tlory

TR#208315A, REV. 1.0 23 of 50 Contech Research

SN

1. There shall be no evidence of physical deterioration of the

An Independent Test and Research Laboratory



"'y
\\\\/"/ 1478 - 07

Sk WA

TEST RESULTS

SEQUENCE B
GROUP A

— ///;-\‘_:\\\ I.l. EATEL
/ est Laboratory
’l‘ 147-02

CXR

TR#208315A, REV. 1.0 24 of 50 Contech Research

An Independent Test and Research Laboratory



PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 8 Samples - TECHN G AN BE DH
START DATE: 7/10/08 COWPLETE DATE: 7/10/08
ROOM AMBI ENT 23°C RELATI VE HUM DI TY: 42%

LOWLEVEL Cl RCU T RESI STANCE (LLCR)

PURPGCSE:

1. To evaluate contact resistance characteristics of the
contact systens under conditions where applied voltages and
currents do not alter the physical contact interface and
wi Il detect oxides and filns which degrade el ectrica
stability. It is also sensitive to and may detect the
presence of fretting corrosion induced by nechanical or
thermal environnents as well as any significant | oss of
contact pressure.

2. This attribute was nonitored after each preconditioning
and/ or test exposure in order to deternmine said stability
of the contact systens as they progress through the
appl i cabl e test sequences.

3. The electrical stability of the systemis determ ned by
conparing the initial resistance value to that observed
after a given test exposure. The difference is the change
in resistance occurring whose nmagni tude establishes the
stability of the interface being eval uated.

1. The test was perforned in accordance with EI A 364, Test
Procedure 23 with the foll ow ng conditions:

-continued on next page.
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PROCEDURE: - conti nued

2. Test Conditions:
a) Test Current 10 mllianps maxi num
b) Open G rcuit Voltage : 20 m nutes
c) No. of Positions Tested : 23 per test sanple

3. The points of application are shown in Figure #3.

REQUI REMENTS:

Low |l evel circuit resistance shall be nmeasured and recorded.

RESULTS:
1. The followng is a sunmary of the data observed:

LOW LEVEL CI RCU T RESI STANCE

(M 11iohns)
Sanpl e | D# Avg. MBX. M n
B-A-1 19.7 20. 8 17.1
B- A-2 19. 7 23. 2 16.9
B- A-3 20. 3 24. 1 17.2
B-A-4 19.6 22.3 16. 3
B-A-5 20.0 22.2 17.1
B- A-6 19.5 21.0 17.3
B-A-7 20.0 24.0 17.0
B-A-8 19.6 22.8 17.2

2. See data files 20831501 through 20831508 for i ndi vi dual
dat a points.
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FI GURE #3

TYPI CAL LLCR SET- UP

= oo

Y[R
S,

1478 - oz
3:\\"._—..///

18 *

R

o
W

)

'/,

> |ll.| HEMTELY
Test Laboratory
1478 - 02

TR#208315A, REV. 1.0

%,

'F,,' f lﬁ:\- o

CXR—

Contech Research

An Independent Test and Research Laboratory

27 of 50



PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 8 Sanples ~ TECHNGIAN BE DH
START DATE: 7/10/08 COWPLETE DATE: 7/10/08
ROOM AMBI ENT 23°C RELATI VE HUM DI TY 42%

DURABI LI TY

PURPGCSE:

1. This is a conditioning sequence which is used to induce the
type of wear on the contacting surfaces which may occur
under nornmal service conditions. The connectors are nated
and unmated a predeterm ned nunber of cycles. Upon
conpl etion, the units being evaluated are exposed to the
environnents as specified to assess any inpact on
el ectrical stability resulting fromwear or other wear
dependent phenonenon.

2. This type of conditioning sequence is also used to
nmechani cal ly stress the connector systemas would nornmally
occur in actual service. This sequence in conjunction with
other tests is used to determine if a significant |oss of
contact pressure occurs fromsaid stresses which in turn,
may result in an unstable electrical condition to exist.

1. The test was perforned in accordance with EI A 364, Test
Procedure 09.

2. Test Conditions:

a) No. of Cycles . 100
b) Rate 1.0 inch per mnute

3. The test sanples were assenbled to special holding devices
and attached to the manual cycling equi pnent.
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PROCEDURE: -conti nued

4. The test sanples were axially aligned to acconplish the
mating and unmating function allowng for self-centering
novenent .

5. Care was taken to prevent the mating faces of the test
sanpl es from contacti ng each ot her.

6. Al subsequent variable testing was perforned in accordance
Wi th the procedures previously indicated.

REQUI REMENTS:

1. There shall be no evidence of physical danage to the test
sanpl es so tested.

2. The change in low level circuit resistance shall not
exceed +10.0 m | liohns.

RESULTS:

1. There was no evidence of physical danage to the test
sanpl es as tested.

2. The following is a summary of the data observed:

LOWLEVEL CI RCU T RESI STANCE

(M11iohns)
Avg. Max.
Sanpl e | D# Change Change
B-A-1 +0.1 +1.7
B- A-2 +0. 0 +2. 2
B-A-3 -0.7 +1. 2
B-A-4 +0. 0 +0. 6
B-A-5 -0.3 +0. 7
B- A-6 +0. 0 +0. 8
B-A-7 -0.4 +0. 9
B-A-8 +0.1 +1. 4

2. See data files 20831501 through 20831508 for i ndi vi dual
dat a points.
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 8 Sanples ~ TECHNGIAN BE
START DATE: 7/10/08 COWPLETE DATE: 7/16/08
ROOM AMBI ENT 22°C RELATI VE HUM DI TY: 32%

THERVAL SHOCK
PURPCOSE:

To determ ne the resistance of a given electrical connector to
exposure at extrenmes of high and | ow tenperatures and the shock
of alternate exposures to these extrenes, sinmulating the worst
probabl e conditions of storage, transportation and application.

1. The test environment was performed in accordance with EIA
364, Test Procedure 32, wth the follow ng conditions:

2. Test Conditions:

a) Nunber of Cycles : 100 Cycles

b) Hot Extrene . +85 +3°C/-0°C
c) Cold Extrene . -55 +0°C/ -3°C
d) Tine at Tenperature . 30 Mnutes

e) Mating Conditions . Mated

f) Mounting Conditions . Mount ed

h) Transfer Tine . I nstantaneous

3. The total nunber of cycles were perforned continuously.

4. Al subsequent variable testing was perforned in accordance
with the procedures as previously indicated.

5. Prior to perform ng variable neasurenents, the test sanples
were allowed to recover to room anbi ent conditions.

REQUI REMENTS: See Next Page
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REQUI REVENTS:

1. There shall be no evidence of physical damage to the test
sanpl es as tested.

2. The change in low level circuit resistance shall not exceed
+10.0 m |1 ohmns.

RESULTS:

1. There was no evidence of physical damage to the test
sanpl es as tested.

2. The following is a summary of the observed dat a:

CHANGE | N
LOW LEVEL ClI RCU T RESI STANCE
(M11iohns)
Avg. Max.
Sanpl e | D# Change Change
B-A-1 +0. 2 +2.0
B- A-2 -0.2 +1.0
B-A-3 -1.0 +0. 8
B-A-4 -0.5 +0. 4
B-A-5 -0.4 +0. 5
B- A-6 +0.1 +1.3
B-A-7 -0.2 +1.1
B- A-8 +0.1 +1.3

3. See data files 20831501 t hrough 20831508 for i ndivi dual
dat a points.
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 8 Sanples ~ TECHNGIAN BE DH
START DATE: 7/18/08 COWPLETE DATE: 7/20/08
ROOM AMBI ENT 23°C RELATI VE HUM DI TY: 43%

HUM DI TY (THERVMAL CYCLI NG
PURPCOSE:

To eval uate the inpact on electrical stability of the contact
syst em when exposed to any environnent which nay generate
thermal / noi sture type failure nechani sns such as:

a) Fretting corrosion due to wear resulting from
m cronotion, induced by thermal cycling. Humdity
accel erates the oxidation process.

b) Oxidation of wear debris or fromparticulates fromthe
surroundi ng at nosphere whi ch may have becone entrapped
bet ween the contacting surfaces.

c) Failure mechanisnms resulting froma wet oxidation
process.

1. The test environment was performed in accordance with EIA
364, Test Procedure 31, wth the follow ng conditions:

2. Test Conditions:

a) Preconditioning (24 hours) : 50°C £ 5°C
b) Relative Hum dity : 90%to 95%
c) Tenperature Conditions . 25°C to 65°C
d) Cold Cycle : No

e) Pol arizing Vol tage . No

f) Mating Conditions . Mated

g) Mounting Conditions . Mount ed

h) Duration . 240 hours

-continued on next page.
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PROCEDURE: -conti nued

3. Prior to performng variable neasurenents, the test sanples
were allowed to recover to room anbi ent conditions.
4. Al subsequent variable testing was perforned in accordance
Wi th the procedures previously indicated.
REQUI REMENTS:
1. There shall be no evidence of physical deterioration of the
test sanples as tested.
2. The change in low level circuit resistance shall not exceed
+10.0 m Il iohms.
RESULTS:
1. The test sanples as tested showed no evidence of physical
deterioration.
2. The following is a summary of the data observed:
CHANGE I N
LOW LEVEL CI RCU T RESI STANCE
(M11iohns)
Avg. Max.
Sanpl e | D# Change Change
B-A-1 +0. 2 +3. 4
B- A-2 -0.2 +2.2
B-A-3 -1.1 +0. 8
B-A-4 -0.9 +0. 6
B-A-5 -0.8 +0. 8
B-A-6 -0.3 +0. 7
B-A-7 -0.9 +0. 2
B-A-8 -0.3 +1.0
3. See data files 20831501 t hrough 20831508 for i ndivi dual

dat a points.
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LLCR DATA FI LES

Fl LE NUMBERS

20831501
20831502
20831503
20831504
20831505
20831506
20831507
20831508
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-1
Product: Series ERF8-RA Conn. File No: 20831501
Description: B-A-1 - B-A-8
Open circuit voltage: 20mv Current; 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 18.5 0.2 0.0 -0.7
3 18.1 -0.7 -1.1 -1.2
4 184 -0.5 -0.3 -0.7
5 17.1 0.0 -0.1 -0.5
6 20.3 1.7 0.7 1.6
7 20.3 0.2 1.0 0.9
8 20.2 1.0 0.9 0.4
9 20.1 0.0 -0.1 1.0
10 20.6 -0.1 0.2 3.4
11 19.9 0.5 0.4 0.5
12 20.8 -0.2 0.4 14
13 20.0 0.5 0.3 1.1
14 20.1 11 2.0 1.0
15 20.1 0.2 0.9 0.4
16 20.6 0.2 1.0 1.3
17 20.2 0.0 0.3 0.0
18 20.2 0.3 0.6 0.6
19 19.8 0.1 1.6 0.1
20 20.1 0.3 0.6 0.1
21 19.6 -0.6 -1.1 -1.5
22 194 -2.2 -2.3 -2.4
23 20.7 -1.3 -2.5 -2.7
24 17.2 0.7 0.1 -0.3
MAX 20.8 1.7 2.0 3.4
MIN 17.1 -2.2 -2.5 -2.7
AVG 19.7 0.1 0.2 0.2
STD 1.1 0.8 11 14
Open 0 0 0 0
Tech BE BE BE DH
Equip ID 601 601 601 236
677 677 677 681
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-2
Product: Series ERF8-RA Conn. File No: 20831502
Description: B-A-1 - B-A-8
Open circuit voltage: 20mv Current; 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 17.7 1.2 0.4 -0.1
3 17.2 -0.5 -0.6 0.3
4 18.6 0.1 -0.8 -1.0
5 16.9 0.6 -0.1 -0.4
6 20.4 -0.4 -0.1 -0.2
7 19.5 0.3 0.4 0.6
8 20.9 -0.2 -0.2 -0.2
9 19.9 -0.1 0.4 0.0
10 20.2 -0.4 -0.3 -0.3
11 19.9 0.1 0.4 2.2
12 20.4 0.7 1.0 14
13 23.2 -3.4 -2.5 -1.1
14 21.1 -0.3 -0.1 -0.2
15 20.5 0.0 0.9 -0.4
16 20.8 0.8 -0.2 -0.2
17 20.0 -0.1 0.0 -0.4
18 20.1 0.3 1.0 0.0
19 20.2 -0.3 -0.3 -0.6
20 20.5 -0.4 -0.2 -0.4
21 18.7 0.7 -0.7 -0.9
22 17.7 -0.2 -0.6 -1.0
23 21.3 -0.5 -2.3 -2.6
24 17.3 2.2 0.3 0.2
MAX 23.2 2.2 1.0 2.2
MIN 16.9 -3.4 -2.5 -2.6
AVG 19.7 0.0 -0.2 -0.2
STD 1.6 1.0 0.9 0.9
Open 0 0 0 0
Tech BE BE BE DH
Equip ID 601 601 601 236
677 677 677 681
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-3
Product: Series ERF8-RA Conn. File No: 20831503
Description: B-A-1 - B-A-8
Open circuit voltage: 20mv Current; 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 18.8 -0.2 -0.9 -14
3 18.7 -14 -1.6 -1.9
4 19.5 -1.0 -1.9 -2.3
5 17.2 0.0 -0.4 -0.5
6 20.9 -0.7 -0.7 -0.8
7 19.9 -0.3 -0.4 -0.4
8 20.5 1.0 0.4 0.8
9 19.8 0.1 0.2 0.0
10 21.4 0.1 -0.1 -0.3
11 21.9 -1.3 -0.8 -0.8
12 23.3 -2.0 -2.4 -2.2
13 19.9 1.2 0.8 0.1
14 21.3 -0.3 -0.7 -0.9
15 20.5 0.2 -0.5 -0.6
16 23.1 -2.4 -2.9 -2.1
17 24.1 -4.4 -4.1 -4.4
18 22.1 -15 -1.6 -1.6
19 20.6 -0.7 -1.0 -0.6
20 22.0 -0.8 -0.8 -0.9
21 17.8 0.0 -0.7 -0.7
22 17.7 -0.5 -1.2 -1.2
23 18.5 -0.4 -1.0 -1.2
24 17.7 -0.6 -1.2 -1.3
MAX 24.1 1.2 0.8 0.8
MIN 17.2 -4.4 -4.1 -4.4
AVG 20.3 -0.7 -1.0 -1.1
STD 1.9 1.2 11 1.1
Open 0 0 0 0
Tech BE BE BE DH
Equip ID 601 601 601 236
677 677 677 681
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-4
Product: Series ERF8-RA Conn. File No: 20831504
Description: B-A-1 - B-A-8
Open circuit voltage: 20mv Current; 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 18.0 0.6 0.4 0.2
3 16.6 0.3 -0.2 -0.3
4 17.9 0.2 -0.7 -0.7
5 16.8 0.1 -0.8 -0.6
6 20.6 0.2 0.3 -0.9
7 20.0 0.5 -0.4 -0.3
8 20.4 -0.3 -0.5 -0.8
9 20.4 0.1 -0.5 -1.3
10 20.8 -0.1 -1.0 -1.5
11 19.5 0.5 0.4 -0.3
12 20.8 -0.6 -0.8 -1.2
13 20.0 0.4 0.0 -0.9
14 21.3 0.3 -0.9 -14
15 21.1 -0.2 -14 -1.8
16 20.9 -0.3 0.0 -1.2
17 20.5 0.2 -0.9 -1.4
18 215 -0.4 -0.6 -1.5
19 22.2 -1.2 -1.6 -2.4
20 22.3 -1.3 -15 -1.9
21 18.4 -0.4 -15 -0.7
22 17.3 0.1 -0.6 -0.5
23 174 0.3 0.1 0.3
24 16.3 0.2 0.4 0.6
MAX 22.3 0.6 0.4 0.6
MIN 16.3 -1.3 -1.6 -2.4
AVG 19.6 0.0 -0.5 -0.9
STD 1.9 0.5 0.6 0.7
Open 0 0 0 0
Tech BE BE BE DH
Equip ID 601 601 601 236
677 677 677 681
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-5
Product: Series ERF8-RA Conn. File No: 20831505
Description: B-A-1 - B-A-8
Open circuit voltage: 20mv Current; 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 17.87 0.2 0.0 -0.4
3 17.07 -0.1 -0.5 -0.4
4 17.72 0.3 0.1 0.8
5 17.06 0.1 -0.4 -0.6
6 21.01 0.2 0.5 -0.5
7 20.24 0.2 0.4 0.2
8 20.67 0.0 -0.1 -0.1
9 20.23 -0.2 -0.2 -0.5
10 20.83 0.0 -0.1 -0.6
11 20.48 -0.1 -0.6 -0.6
12 21.57 0.7 -0.6 -0.8
13 20.78 -0.2 0.2 -0.8
14 21.38 -0.1 -0.2 -1.1
15 21.49 -1.3 -1.3 -1.8
16 22.17 -14 -0.2 -1.5
17 21.99 -1.2 -1.2 -2.1
18 21.45 -0.3 -0.5 -14
19 21.13 -0.8 0.2 -0.1
20 21.40 -14 -1.1 -1.1
21 19.04 0.0 -14 -15
22 18.11 -0.3 -1.0 -15
23 18.49 0.1 -0.7 -0.6
24 17.88 -0.4 -1.0 -1.3
MAX 22.2 0.7 0.5 0.8
MIN 171 -14 -14 -2.1
AVG 20.0 -0.3 -0.4 -0.8
STD 17 0.6 0.5 0.7
Open 0 0 0 0
Tech DH DH BE DH
Equip ID 673 673 601 673
681 681 677 681
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-6
Product: Series ERF8-RA Conn. File No: 20831506
Description: B-A-1 - B-A-8
Open circuit voltage: 20mV Current: 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 17.3 0.8 0.5 0.2
3 17.8 -1.0 -1.2 -1.0
4 18.9 -04 -1.3 -1.2
5 17.4 -0.1 -0.4 -0.6
6 20.7 04 0.1 -0.1
7 20.2 0.6 0.6 0.3
8 21.0 -0.2 -0.2 -0.4
9 21.0 0.4 0.3 -0.5
10 20.5 0.8 0.2 -0.2
11 20.2 0.4 0.1 -0.3
12 20.3 0.1 0.5 0.0
13 19.8 -0.1 0.9 0.0
14 204 0.0 1.3 0.6
15 20.0 0.3 1.2 -0.1
16 20.5 -0.3 0.8 -0.2
17 19.7 0.5 1.2 0.7
18 20.0 0.0 0.3 -0.2
19 20.1 -0.2 0.7 -0.4
20 19.9 0.1 0.2 0.1
21 17.7 0.4 -0.4 -0.8
22 18.0 -0.1 -0.9 -1.1
23 18.5 -0.5 -0.8 -1.1
24 18.7 -1.6 -1.9 -1.7
MAX 21.0 0.8 1.3 0.7
MIN 17.3 -1.6 -1.9 -1.7
AVG 19.5 0.0 0.1 -0.3
STD 1.2 0.6 0.9 0.6
Open 0 0 0 0
Tech DH DH BE DH
Equip ID 673 673 601 673
681 681 677 681
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-7
Product: Series ERF8-RA Conn. File No: 20831507
Description: B-A-1 - B-A-8
Open circuit voltage: 20mv Current; 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 18.1 0.8 0.2 -0.3
3 175 0.2 -0.4 -0.6
4 17.9 0.0 11 -0.4
5 17.0 0.3 -0.4 -0.6
6 215 -0.8 0.0 -1.2
7 20.3 0.4 0.8 0.2
8 21.2 0.5 0.7 -0.3
9 20.9 -0.8 -0.8 -14
10 20.7 0.4 0.2 -0.3
11 20.2 0.0 -0.2 -0.7
12 215 -1.0 -0.1 -1.9
13 21.4 -15 -0.9 -2.1
14 21.8 -0.4 -0.7 -1.2
15 24.0 -3.1 -3.1 -4.1
16 22.0 -0.5 0.3 -14
17 20.8 -0.5 -0.1 -1.2
18 21.3 0.9 -0.1 -0.4
19 20.6 -0.7 0.1 -0.4
20 215 -15 -0.8 -0.7
21 18.0 -0.1 -0.3 -0.6
22 17.7 -0.8 -0.6 -1.1
23 17.6 -0.1 0.5 -0.2
24 17.2 -0.4 -0.5 -0.8
MAX 24.0 0.9 1.1 0.2
MIN 17.0 -3.1 -3.1 -4.1
AVG 20.0 -0.4 -0.2 -0.9
STD 2.0 0.9 0.8 0.9
Open 0 0 0 0
Tech DH DH BE DH
Equip ID 673 673 601 673
681 681 677 681
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Low Level Contact Resistance
Project: 208315A Spec: EIA 364, TP 23
Customer: Samtec Subgroup: B-A-8
Product: Series ERF8-RA Conn. File No: 20831508
Description: B-A-1 - B-A-8
Open circuit voltage: 20mv Current; 10mA
Delta Values
Units: Milliohms
Temp °C 23 23 23 23
R.H. % 42 42 42 48
Date: 10Jul08 10Jul08 16Jul08 29Jul08
Pos. ID Initial Durability Thermal Cyclic
100X Shock Humidity
2 17.8 0.8 1.0 0.2
3 17.8 -1.0 -1.2 -1.6
4 18.0 -0.2 -0.5 -1.0
5 17.2 0.6 -0.4 -0.6
6 20.3 0.1 0.2 0.1
7 19.8 -0.2 0.4 -0.2
8 20.5 1.0 0.4 0.1
9 19.9 0.0 0.8 0.0
10 21.7 0.1 0.1 -0.8
11 20.1 0.5 0.7 -0.1
12 21.1 -0.6 -0.2 0.1
13 20.2 0.3 0.7 0.0
14 22.8 -1.7 -1.7 -2.3
15 20.3 14 1.3 0.2
16 20.8 -0.1 1.0 -0.3
17 19.9 0.7 1.0 -0.1
18 20.1 0.5 0.5 0.4
19 20.6 -0.6 -0.3 -0.8
20 21.1 -0.2 0.0 -0.7
21 17.8 0.7 -0.4 -0.2
22 174 -0.2 -1.1 -1.0
23 175 1.3 0.1 0.0
24 17.3 -0.4 -0.9 1.0
MAX 22.8 14 1.3 1.0
MIN 17.2 -1.7 -1.7 -2.3
AVG 19.6 0.1 0.1 -0.3
STD 1.6 0.7 0.8 0.7
Open 0 0 0 0
Tech DH DH BE DH
Equip ID 673 673 601 673
681 681 677 681
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO. : ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 8 Sanples TECHNI O AN BE, DH MD
START DATE: 7/24/08  CONPLETE DATE: 7/25/08
ROOM AMBI ENT 22°C RELATI VE HUM DI TY: 48%

EQUI PMENT | D#: 553, 1166, 1167, 1168, 1169, 1271, 1272,
1556

MECHANI CAL SHOCK ( SPECI FI ED PULSE)

PURPCOSE:

To determ ne the nechanical and electrical integrity

of connectors for use with electronic equi pnent subjected to
shocks such as those expected from handling, transportation,
etc.

1. The test was perforned in accordance EIA 364, Test
Procedure 27.

2. Test Conditions:

a) Peak Val ue : 100 G

b) Duration : 6 MIIliseconds

c) Wave Form . Half-Sine

d) Velocity . 9.7 feet Per Second

e) No. of Shocks : 3 Shocks/Direction, 3 Axis (18 Total)

3. A stabilizing nmediumwas used to naintain nechanica
stability throughout testing.

4. Figure #4 illustrates the test sanple fixturing utilized
during the test.

5. Al subsequent variable testing was perforned in accordance

Wi th the procedures previously indicated.

REQUI REMENTS: See Next Page
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REQUI REVENTS:

1. There shall be no evidence of axia
sanples relative to each other

nmovenent of the test

2. There shall be no contact interruption greater than

1.0 m crosecond.

RESULTS:

1. There was no evidence of physica

sanpl es as tested.

damage to the test

2. There was no contact interruption greater than

1.0 m crosecond.

3. The Mechani cal Shock characteristics are shown in Figures
#5 (Cal i bration Pulse) and #6 (Test Pulse). Each figure
di spl ays the shock pul se contained wthin the upper and
lower limts as defined by the appropriate test

speci fication.
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FI GURE #4

TYPI CAL MECHANI CAL SHOCK / RANDOM VI BRATI ON FI XTURE
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FI GURE #6

Cl assi cal Shock Channel 1
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PROJIECT NO.: 208315A SPECI FI CATI ON:  ERF8- RA Fl ow Chart

PART NO.: ERF8-050-01-S-D-RA PART DESCRI PTI ON: Pl ug/ Recept acl e

ERMB- 050- 05. 0- S- DV- L Connect or
SAVPLE SIZE: 8 Sanples ~ TECHNGIAN DH
START DATE: 7/25/08 COWPLETE DATE: 7/28/08
ROOM AMBI ENT 22°C RELATI VE HUM DI TY 45%

VI BRATI ON, RANDOM
PURPCSE:

1. To establish the nmechanical integrity of the test sanples
exposed to external mechanical stresses.

2. To determine if the contact systemis susceptible to
fretting corrosion.

3. To determine if the electrical stability of the system has
degraded when exposed to a vibratory environnent.

1. The test was perforned in accordance with EI A 364, Test
Procedure 28.

2. Test Conditions:
a) Power Spectral Density: 0.01 G/ Hz

b) G'RW : 7.56
c) Frequency : 50 to 2000 Hz
d) Duration : 2.0 hour per axis (3 axis total)

3. A stabilizing nmediumwas used to naintain nechanica
stability throughout testing.

4. Figure #4 illustrates the test sanple fixturing utilized
during the test.

5. Al subsequent variable testing was perforned in accordance
wi th procedures previously indicated.

REQUI REMENTS: See Next Page
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REQUI REVENTS:

1. There shall be no evidence of physical damage to the test
sanpl es as tested.

2. There shall be no contact interruption greater than 1.0
m cr osecond.

RESULTS:

1. There was no evidence of physical damage to the test
sanpl es as tested.

2. There was no contact interruption greater than 1.0
m cr osecond.
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