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CERTI FI CATI ON

This is to certify that the SEM TEM connector series eval uation
descri bed herein was desi gned and executed by personnel of
Contech Research, Inc. It was performed with the concurrence
of Santec, Inc. of New Al bany, IN 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,
ANSI / NCSL Z540-1 and M L- STD- 45662 as appl i cabl e.

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 performqualification testing on the SEM TEM seri es
connector as manufactured and submtted by the test sponsor
Sant ec, |nc.

APPLI CABLE DOCUMENTS

1. Unless otherw se specified, the foll ow ng docunents of
issue in effect at the tine of testing perfornmed form a
part of this report to the extent as specified herein. The
requi renents of sub-tier specifications and/ or standards
apply only when specifically referenced in this report.

2. Santec Specifications: TC0839-1980
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) Receptacle Connector SEM 125-02-03. 0-H D-Wr
b) Plug Connector TEM 125- 02—PH1- S-D- A- TR

2. Test sanples were supplied assenbled and term nated to test
boards by the test sponsor. Specific test boards were
designed for the follow ng tests:

- | R DWW/
- LLCR
- Nanosecond Event Detection

3. The test sanples for vibration and shock were prepared by
termnating all positions in series for nonitoring contact
events during vibration and/or shock.

4. Unless otherw se specified in the test procedures used, no
further preparati on was used.

TEST SELECTI ON

1. See Test Plan Flow Diagram Figure #1, for test sequences
used.
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TEST SELECTI ON —cont i nued

2.

SAMPLE CODI NG

Test set ups and/or

procedures which are standard or common
are not detailed or docunented herein provided they are
certified as being perforned in accordance with the
applicable (industry or mlitary) test methods,
and/ or drawi ngs as specified in the detail

st andar ds
speci fication.

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

2. The test sanples were coded in the foll ow ng manner:

Segq A° Goup A - AA1 AAZ2
Group Bl - A-Bl1-1, A-Bl1-2
Goup B2 - A-B2-1, A-B2-2
Group B3 - A-B3-1, A-B3-2
Seq B Goup AL - B-A-1, B-A2, B-A3 B-A4 B-AY5 B-AG6,
B-A-7, B-A-8
Seq C Goup A - CGAl CA2 CA3 CA4 CAS5 CAG6,
CA7, CA8
Seq DD Goup A - DAL, DA2 DA3
Sanpl e | D Key
Board nunber
G oup
Seq
ST
jnewss & R
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FI GURE #1

TEST PLAN FLOW DI AGRAM

SAMPLE PREPARATI ON

Seqg. A Seq. B  Seq. C Seq. D
— T

IR Thermal Humidity LLCR LLCR Mechani cal
| DW  Shock | Shock
| Dur ab. 50 Nanosecond
Ther mal Moni t ori ng
Shock DW/ | Mechani cal
| LL|CR Shock
IR DWW/ Ther nal | Random
Shock LLCR Vi bration

| | 50 Nanosecond
Humi dity | Moni t ori ng

| LLCR

| Random
IR Vi bration
Cyclic |
Hum dity
| LLCR
LLCR
Goup Goup Goup G oup G oup G oup G oup
A Bl B B3 A A A
IR . Insul ati on Resi stance

DW : Dielectric Wthstandi ng Vol tage
LLCR : Low Level Gircuit Resistance
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DATA SUMVARY

TEST REQUI RENVENT RESULTS
SEQUENCE A

GROUP A

I nsul ati on Resi stance 1000 Megohns M n. Passed

Ther mal Shock No Damage Passed

I nsul ati on Resi stance 1000 Megohns M n. Passed

Hum dity No Damage Passed

I nsul ati on Resi stance 1000 Megohns M n. Passed

GROUP Bl

DWW/ 900 VAC Passed

GROUP B2

Ther mal Shock No Damage Passed

DWW/ 900 VAC Passed

GROUP B3

Hum dity No Damage Passed

DWW/ 900 VAC Passed

SEQUENCE B

LLCR Record 14.5 mQ MAX
Durability No Damage Passed

LLCR +10. 0 mMQ Max. Chg. +1.3 mMQ MAX. CHG
Ther mal Shock No Damage Passed

LLCR +10. 0 mQ Max. Chg. +4.9 mQ MAX. CHG
Cyclic Hum dity No Damage Passed

LLCR +10. 0 mQ Max. Chg. +5.5 M MAX. CHG
SEQUENCE C

GROUP A

LLCR Record 14. 2 mQ MAX.
Mechani cal Shock No Damage Passed

LLCR +10. 0 mMQ Max. Chg. +3.4 mQ MAX. CHG
Random Vi brati on No Damage Passed

LLCR +10. 0 mQ Max. Chg. +4.5 M MAX. CHG
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DATA SUMVARY —conti nued
TEST REQUI REVENT RESULTS
SEQUENCE D
Mechani cal Shock No Damage Passed
50 Nanosecond Passed
Random Vi brati on No Damage Passed
50 Nanosecond Passed
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EQUI PMENT LI ST

ID# Next Cal Last Cal Equipment Name Manufacturer Model # Serial # Accuracy Freq.Cal
14 7/2/2009 7/2/2008 Accelerometer PCB Piezotronics 302A 7040 See Cal Cert 12mon
27 Temp. Humid. Chamber Blue M Co. FR-256PC-1 F2-249 See Cal Cert Ea Test
34 Shock Machine Avco SM110-3 1047 See ID# 14 & 117 | Ea Test
117 7/7/2009 7/7/2008 Digitizing Scope Hewlett Packard 54200 2445A 00127 See Cal Cert 12mon.
192 4/29/2009 | 4/29/2008 | Vertical Thermal Shock Cincinnati Sub-Zero | VTS-1-5-3 88-11094 See Cal Cert 12mon
282 Vibration Shaker Table Ling Dynamics V-730 163 N/A N/A
315 X-Y Table NE Affiliated Tech. | XY-6060 N/A N/A N/A
321 3/12/2009 | 3/12/2008 | AC-DC Hipot/Megometer | Hipotronics Co. H300B DS16-201 See Cal Cert 12 mon.
421 3/25/2009 | 3/25/2008 Megohmeter Hipotronics Co. HM3A 031423-00 See Cal Cert 12 mon.
553 2/11/2009 | 2/11/2008 12 channel Power Unit PCB Co. 483A 1303 See Cal Cert 12mon
570 12/27/2008 | 12/27/2007 | PCB Power Supply Piezotronics Co 482A 5260 See Manual 12mon
601 Computer AM.1. P111-450 082714 N/A N/A
614 Oven Tenney Co. TH Jr. 9712-510 See Manual Ea Test
677 10/9/2009 | 10/9/2008 Microohm Meter Keithley Co. 580 0685122 See Cal Cert 12 mon
1028 | 1/24/2009 | 1/24/2008 Event Detector Analysis Tech 32 EHD 981019 See Cal.Cert. 12mon
1032 Computer Magitronic 486DX4 100VL 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 EB8408A US39000357 N/A N/A
1231 Temp-humid-Chamber Blue M. FR-381B-MP | FL-520 See Manual Ea Test
1314 | 2/7/2009 2/7/2008 Multiplexer card Keithley Co. 7708 0862544 See CERT 12mon
1315 | 2/7/2009 2/7/2008 Data Aquisition Keithley Co. 2700 0862680 See CERT 12mon
Multimeter

1361 | 2/7/2009 2/7/2008 Multiplexer Card Keithley 7708 1067661 See Cal Cert 12mon
1382 Force Gage Stand Chatilon 20025 N/A N/A N/A
1474 Vib Pwr Amp tira A58312 003/06 N/A N/A
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

Y, Test Laborator @
“iriuaiask Targ — 62"
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S-D- A- TR Connect ors
SAVPLE SIZE: 2 Sanples TECHN G AN BE
START DATE: 11/6/08 1 COVPLETE DATE: 11/6/08
ROOM AMBI ENT: 23°C | RELATIVE HUM DI TY: 40%

| NSULATI ON RESI STANCE(I R)

PURPCSE:
To determine 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) Electrification Tine 2.0 Mnutes
f) Test Voltage . 500 VvDC

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

REQUI REVENTS:

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

RESULTS: See Next Page
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RESULTS:

| NSULATI ON RESI STANCE

Sanpl e | D# (Megohns)
A-A-1 >50, 000
A-A-2 >12, 000
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM
TEM 125- 02-PH1- S- D- A- TR Connect or

THERVAL SHOCK
PURPCOSE:

To determi 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, sinmulating the worst
probabl e conditions of storage, transportation and application.

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

2. Test Conditions:

g) Transfer Tine

3. The total

5 A

REQUI REMENTS: See Next Page

\\“l"l'/
\\\.../ ”
S

a) Nunber of Cycles 100 Cycl es

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

e) Mating Conditions Vat ed

f) Mounting CDndltlons Mount ed

| nst ant aneous

4. Prior to perform ng variabl e neasurenents,
were allowed to recover to room anbi ent conditions.
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REQUI REVENTS:

1. There shall be no evidence of physical damage or
deterioration of the test sanples so exposed.

2. The insulation resistance shall exceed 1,000 negohns.

RESULTS:

1. There was no evidence of visual or physical damage to the
test sanples as tested.

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

| NSULATI ON RESI STANCE
Sanpl e | D# ( Megohns)

A-A-1 >50, 000
A-A-2 >50, 000
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PROJECT NO.: 208684 SPECI FI CATI ON: TC073- 1549

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 2 Samples TECN O AN BE
START DATE: 11/20/08 COVPLETE DATE:  12/01/08
ROOM AMBIENT: 21°C RELATIVE HM DI TY: 23%

HUM DI TY (THERVMAL CYCLI NG
PURPCSE:

1. The purpose of this test is to pernmt 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 nmade under
high hum dity conditions may refl ect the peculiar
condi ti ons under which the readi ngs were nmade, and shoul d
be conpared only to initial readings when careful analysis
i ndi cates that such a conparison is valid and applicable.

2. This test obtains added effectiveness in enploynment of
tenperature cycling that provides a breathing action,
i nduci ng corrosion processes, and the introduction of
noi sture into partially sealed test sanples. This
condition inposes a vapor pressure on the sanples which
constitutes the najor force behind the noisture mgration
and penetration.

PROCEDURE
1. The test environnment was performed in accordance with
El A 364, Test Procedure 31, Method Il (omt Step 7a & 7b)

with the foll ow ng conditions:
2. Test Conditions:

a) Relative Humidity : 90%to 95%
b) Tenperature Conditions . 25°C to 65°C
c) Preconditioning . Yes

d) Pol arizing Vol tage - No

e) Mating Conditions . Mated

f) Mounting Conditions . Mount ed

g) Duration : 240 hours
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PROCEDURE: —-conti nued

3. Al subsequent variable testing was performed in accordance
with the procedures previously indicated.

4. Prior to perform ng variabl e neasurenents, the test sanples
were allowed to recover to room anbi ent conditions.

REQUI REMENTS:

1. There shal

be no evi dence of physical deterioration of

the test sanples as tested.

2. The final insulation resistance shall not be | ess than
1, 000 nmegohns.

RESULTS:

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

3. The following is a sutmmary of the observed dat a:

| NSULATI ON RESI STANCE

Sanpl e | D# ( Megohns)
A-A-1 >50, 000
A-A-2 >35, 000
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TEST RESULTS

SEQUENCE A
Group Bl

Y, Test Laborator @
“iriuaiask Targ — 62"
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 2 Samples TECN O AN BE
START DATE: 11/11/08 COVPLETE DATE: 11/11/08
ROOM AMBIENT: 22°C RELATIVE HMDITY: 31%

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

To determine if the connectors can operate at its rated voltage
and wi t hstand nonentary overpotentials due to swi tching, surges
and ot her 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

c) Mted Condition . Mated

d) Mounting Condition . Mount ed

e) Hold Tine . 60 Seconds

f) Rate of Application . 500 volts/sec.
g) Test Voltage : 900 VAC

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

REQUI REVENTS:

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

RESULTS:

S
S, o
ST

ook WA

Al'l test sanples as tested nmet the requirenents as
3': L |||.i1_”,|.\:

speci fi ed.
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TEST RESULTS

SEQUENCE A
Group B2

Y, Test Laborator @
“iriuaiask Targ — 62"
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 2 Samples TECN O AN BE
START DATE: 11/7/08 COVPLETE DATE: 11/11/08
ROOM AMVBIENT: 24°C RELATIVE HM DI TY: 40%

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, sinulating the worst
probabl e conditions of storage, transportation and application.

1. The test environnment 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°C +3°C/ -0°C
c) Cold Extrene . -55°C +0°C/ -3°C
d) Tinme at Tenperature . 30 Mnutes

e) Mating Conditions . Mated

f) Mounting Conditions . Mount ed

g) Transfer Tine . I nstantaneous

3. The total nunber of cycles was 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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TEST RESULTS

SEQUENCE A
Group B3

Y, Test Laborator @
“iriuaiask Targ — 62"
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 2 Samples TECN O AN BE
START DATE: 11/20/08 COVPLETE DATE: 12/1/08
ROOM AMBIENT: 21°C RELATIVE HMDITY: 31%

HUM DI TY (THERVMAL CYCLI NG

PURPGCSE:

1. The purpose of this test is to pernmt 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 nmade under
high hum dity conditions may refl ect the peculiar
condi ti ons under which the readi ngs were made, and shoul d
be conpared only to initial readings when careful analysis
i ndi cates that such a conparison is valid and applicable.

2. This test obtains added effectiveness in enploynment of
tenperature cycling that provides a breathing action,
i nduci ng corrosion processes, and the introduction of
noi sture into partially sealed test sanples. This
condition inposes a vapor pressure on the sanples which
constitutes the najor force behind the noisture mgration
and penetration.

1. The test environnment was performed in accordance with
El A 364, Test Procedure 31 Method |1l (omt Step 7a & 7b),
with the foll owi ng conditions.

-conti nued on next page.
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PROCEDURE: —-conti nued
2. Test Conditions:

a) Relative Humdity

b) Tenperature Conditions
c) Preconditioning

d) Pol arizing Vol tage

e) Mating Conditions

f) Mounting Conditions

g) Duration

boar d.
REQUI REMENTS:

the test sanples as tested.

RESULTS:

deterioration.

S\ D

SN, 178 - 0

AN

ek &
]

Joswes

90% to 95%
25°C to 65°C
Yes

No

vat ed

Mount ed

240 hours

3. The final dielectric wthstandi ng voltage test was
performed in accordance with ElI A 364, Test Procedure 20
and the procedures as previously indicated.

4. The voltage was applied to specific test points on the

1. There shall be no evidence of physical deterioration of

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

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

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

SEQUENCE B
Group A

Y, Test Laborator @
“iriuaiask Targ — 62"
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 8 Samples TECN O AN BE
START DATE: 11/6/08 COVPLETE DATE: 11/6/08
ROOM AMBIENT: 23°C RELATIVE HM DI TY: 40%

LOWLEVEL C 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

i n 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 follow ng conditions.

-conti nued on next page.
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PROCEDURE: —-conti nued

2. Test Conditions:

a) Test Current 10 mllianps
b) Open G rcuit Voltage : 20 mllivolts
REQUI REMENTS:

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

RESULTS:

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

LOWLEVEL CI RCU T RESI STANCE

(M11iohns)

Sanpl e | D# Avg. Max. M n.
B-A-1 11.1 12. 4 9.7
B- A-2 11.6 12. 7 9.6
B- A-3 12.1 14. 2 10.3
B-A-4 11.9 14. 1 9.3
B-A-5 11. 4 13.1 10.1
B-A-6 11.2 13. 4 9.7
B-A-7 12.0 14.5 10.8
B-A-8 12.0 14. 3 10. 8

2. See data files 20786401 through 20786408 for i ndi vi dual
dat a points.
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 8 Samples TECN O AN BE
START DATE: 11/06/08 COVPLETE DATE: 11/06/08
ROOM AVBIENT:  23°C RELATIVE HM DI TY: 40%

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 : 500 cycl es per hour

3. The test sanples were cycled manually using a fixture and
an XY table for alignnent.
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PROCEDURE: —-conti nued

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

5. Al subsequent variable testing was performed in accordance
with the procedures previously indicated.

REQUI REVENTS:

1. There shall be no evidence of physical damage to the test
sanpl es so 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 data observed:

CHANGE I N
LOW LEVEL CI RCU T RESI STANCE

(M11iohmns)

Avg. Max.
Sanpl e | D# Change Change

B-A-1 +0.1 +1.3
B- A- 2 -0.3 +0.5
B- A- 3 -0.4 +0.9
B- A-4 -0.4 +0. 4
B-A-5 -0.3 +0. 6
B-A-6 +0.1 +0. 8
B-A-7 -0.9 +0.1
B- A- 8 +0. 0 +0. 9

3. See data files 20868401 t hrough 20868408 for i ndivi dual
dat a points.
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PROJECT NO.: 208684 SPECI FI CATI ON: TC073- 1549

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 8 Samples TECN O AN BE
START DATE. 11/7/08 COVPLETE DATE: 11/14/08
ROOM AMVBIENT: 24°C RELATIVE HM DI TY: 30%

THERVAL SHOCK

PURPGCSE:

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, simulating the worst
probabl e conditions of storage, transportation and application.

1. The test environnment 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°C +3°C/ -0°C
c) Cold Extrene :  -55°C +0°C - 3°C
d) Tine at Tenperature : 30 Mnutes

e) Mating Conditions . Mated

f) Mounting Conditions : Munted

g) Transfer Tine . I nstant aneous

3. The total nunber of cycles were perforned continuously.

4. Al subsequent variable testing was perforned in accordance
Wi th 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.

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

CHANGE | N
LOW LEVEL ClI RCU T RESI STANCE

(M11iohns)

Avg. Max.
Sanpl e | D# Change Change

B-A-1 -0.4 +0. 2
B-A-2 -0.3 +4.3
B-A-3 -0.6 +1.0
B-A-4 -0.2 +4.9
B-A-5 -0.6 +0. 0
B-A-6 -0.3 +0. 7
B-A-7 -1.0 -0.1
B-A-8 -0.3 +0. 6

3. See data files 20868401 t hrough 20868408 for i ndividual
dat a points.
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 8 Samples TECN O AN BE
START DATE.  11/20/08 COVPLETE DATE: 12/1/08
ROOM AVBIENT:  21°C RELATIVE HM DI TY: 23%

HUM DI TY (THERVMAL CYCLI NG

PURPGCSE:

To eval uate the inpact on electrical stability of the contact
system when exposed to any environnent which may generate
t hermal / 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 which nay have becone entrapped
bet ween the contacting surfaces.

c) Failure mechanisnms resulting froma wet oxidation
process.

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

2. Test Conditions:

a) Preconditioning (24 hours)
b) Relative Humdity

50°C + 5°C
90% to 95%

c) Tenperature Conditions
d) Preconditioning

e) Pol arizing Vol tage

f) Mating Conditions

g) Mounting Conditions

h) Duration

S
S, o
ST

ook WA

25°C to 65°C
Yes

No

vat ed
Mount ed

240 hours

X

= - — R
T \:? W LHEMFELY
L’

""}:ﬂh\“‘\“ Tels4l7|§alzorg'50ry

TR#207864, REV.1.0

>

32 of 69

CIR—

Contech Research

An Independent Test and Research Laboratory




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 ClI RCU T RESI STANCE

(M11iohmns)

Avg. Max.
Sanpl e | D# Change Change

B-A-1 -0.3 +0. 6
B- A- 2 -0.5 +5.5
B- A- 3 -0.9 +0. 3
B- A-4 -0.2 +4.7
B-A-5 -0.4 +1. 4
B- A-6 -0.2 +1.3
B-A-7 -0.6 +1.6
B- A- 8 -0.8 +0. 3

3. See data files 20868401 t hrough 20868408 for i ndivi dual
dat a points.
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LLCR DATA FI LES

DATA FI LE NUMBERS

20868401
20868402
20868403
20868404
20868405
20868406
20868407
20868408
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868401
Description: ID # b-A-1
Open circuit voltage: 20mvV Current: 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 11.4 -0.2 -0.3 -0.6
2 12.4 -0.7 -0.8 -0.9
3 11.9 0.1 -0.2 -0.4
4 12.4 -0.3 -0.7 -0.8
5 11.4 0.2 0.0 0.3
6 11.5 0.3 -0.3 -0.1
7 10.6 0.1 -0.7 -0.9
8 10.5 0.6 0.0 0.1
9 10.5 0.6 -0.1 -0.2
10 11.0 -0.5 -0.7 -0.3
11 10.9 -0.1 -0.6 0.2
12 10.8 -0.1 -0.7 -0.7
13 10.1 0.4 -0.3 0.4
14 9.9 1.3 0.2 0.6
15 11.0 -0.1 -0.9 -0.5
16 9.7 0.8 0.0 0.0
17 10.2 -0.3 -0.3 -0.3
18 10.3 -0.4 -0.7 -0.1
19 10.7 0.1 -0.3 0.3
20 12.1 -0.3 -0.6 -0.8
21 11.7 0.4 -0.3 -0.3
22 12.2 0.4 -0.4 -0.4
23 11.9 0.1 -0.2 -0.3
24 11.6 -0.1 -0.3 -0.5
25 11.7 0.0 -0.3 -0.5
MAX 12.4 1.3 0.2 0.6
MIN 9.7 -0.7 -0.9 -0.9
AVG 11.1 0.1 -0.4 -0.3
STD 0.8 0.4 0.3 0.4
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868402
Description: ID # b-A-2
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 11.4 0.5 0.0 -0.7
2 11.6 0.0 0.4 -0.7
3 12.2 -0.3 -0.2 -1.4
4 12.4 -0.4 0.2 -1.5
5 12.0 -0.1 -0.2 -0.6
6 12.7 -0.5 -0.7 -1.1
7 10.6 -0.4 -0.2 -0.4
8 11.1 -0.7 -0.8 -1.0
9 12.6 -1.2 -2.3 -2.7
10 11.3 -0.8 -0.9 -1.5
11 11.3 -0.1 -0.7 -1.3
12 12.2 -1.0 -1.5 -1.9
13 12.6 -1.3 -0.5 -2.0
14 10.5 0.5 -0.2 -0.7
15 10.7 0.3 -0.3 -0.9
16 9.6 0.0 0.0 -0.1
17 10.8 -0.3 -1.0 0.9
18 10.7 -0.5 -0.8 0.3
19 11.0 -0.9 -1.0 -0.9
20 11.3 -0.1 4.3 55
21 12.5 -0.5 -0.4 -0.5
22 11.6 0.0 0.3 0.0
23 12.2 -0.1 0.1 0.2
24 12.2 -0.3 -0.2 1.0
25 11.9 -0.1 -0.4 0.0
MAX 12.7 0.5 4.3 5.5
MIN 9.6 -1.3 -2.3 -2.7
AVG 11.6 -0.3 -0.3 -0.5
STD 0.8 0.5 1.1 1.5
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
677 677 677 677
\o\"\::';"'f’p,f 1478 - o
— LT D ‘ ! % _—
ﬁdﬁ_\-\q‘\‘w\:\“ T%§7|§Ie:l;:)ré;6ry
TR#207864, REV. 1.0 36 of 69 Contech Research

An Independent Test and Research Laboratory




Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868403
Description: ID # b-A-3
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 12.6 -1.9 -14 -2.1
2 13.2 -1.0 -1.1 -1.6
3 12.6 0.0 -0.3 -0.6
4 14.2 -1.6 -2.7 -2.7
5 13.7 -1.6 -2.2 -2.6
6 134 -0.8 -0.6 -2.0
7 12.3 -2.0 -0.2 0.3
8 14.1 -15 -1.5 -2.1
9 13.2 -0.1 -14 -14
10 10.9 0.9 0.1 0.0
11 14.2 -0.1 -1.2 -2.1
12 12.0 0.6 1.0 -1.0
13 124 0.0 -0.5 -1.3
14 10.6 0.6 -0.4 -0.5
15 10.3 0.4 -0.3 -0.4
16 10.3 -0.2 0.1 -0.2
17 10.5 -0.1 -0.2 -0.2
18 10.8 -0.2 -0.4 -0.2
19 11.0 0.0 -04 -0.5
20 11.3 0.0 -0.2 -0.5
21 11.0 0.0 0.7 0.3
22 115 -0.3 -0.2 -0.3
23 11.8 -0.6 -0.3 -0.5
24 12.8 0.1 -0.7 -0.9
25 12.3 -0.1 -0.2 -0.3
MAX 14.2 0.9 1.0 0.3
MIN 10.3 -2.0 -2.7 -2.7
AVG 12.1 -0.4 -0.6 -0.9
STD 1.3 0.8 0.8 0.9
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
677 677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868404
Description: ID # b-A-4
Open circuit voltage: 20mvV Current: 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 12.3 -0.5 -0.7 -0.4
2 12.5 -0.1 -0.3 -0.5
3 11.7 0.1 0.0 -0.2
4 12.1 -0.5 0.0 1.8
5 13.6 -0.9 -0.2 -1.7
6 13.3 -0.5 -04 -14
7 10.8 0.3 0.1 -0.7
8 10.8 0.0 0.0 4.4
9 10.9 0.2 -0.1 -0.4
10 10.9 0.4 -0.3 -0.8
11 10.7 0.1 -0.3 -0.5
12 114 -0.3 -0.4 -0.4
13 11.3 -0.2 -0.5 -0.5
14 11.2 -0.6 -0.5 0.6
15 9.3 0.0 4.9 4.7
16 11.8 -0.6 -0.9 -1.0
17 114 -0.9 -0.1 0.0
18 11.1 -0.7 -0.7 1.0
19 10.7 -0.1 0.0 0.4
20 14.1 -14 -1.6 -2.3
21 14.1 -1.3 -1.2 -2.6
22 12.9 -14 -0.6 -1.5
23 13.1 0.1 -0.8 -1.0
24 124 -1.0 -1.0 -0.7
25 124 -0.7 -0.6 -0.8
MAX 14.1 0.4 4.9 4.7
MIN 9.3 -1.4 -1.6 -2.6
AVG 11.9 -0.4 -0.2 -0.2
STD 1.2 0.5 1.2 1.7
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
677 677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868405
Description: ID # b-A-5
Open circuit voltage: 20mvV Current: 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 10.7 -0.2 -0.2 0.1
2 11.3 0.0 -0.5 -0.3
3 12.1 -0.4 -0.5 -0.7
4 115 0.0 -0.2 -0.2
5 114 0.4 -0.8 -1.0
6 12.2 -0.8 -1.0 -1.1
7 10.1 -0.4 -0.5 -0.2
8 11.2 0.2 -0.5 0.1
9 124 -1.2 -1.7 -1.7
10 10.8 0.3 0.0 1.2
11 11.8 -0.4 -1.3 -14
12 10.7 -0.3 -0.9 -0.7
13 13.1 -0.9 -2.6 -2.4
14 11.1 -0.5 -0.5 -0.1
15 10.9 0.0 -0.6 -0.4
16 11.0 0.5 -0.3 0.3
17 10.6 0.0 -0.1 0.0
18 10.7 -0.6 -1.1 -0.8
19 10.7 -0.9 -0.6 14
20 11.2 -0.5 -0.4 -0.4
21 12.6 -0.5 -0.5 -0.9
22 11.8 -0.2 0.0 -0.2
23 115 0.6 -0.2 -0.4
24 11.7 -0.4 -0.5 -0.7
25 11.9 -0.4 -0.4 -0.4
MAX 13.1 0.6 0.0 14
MIN 10.1 -1.2 -2.6 -2.4
AVG 11.4 -0.3 -0.6 -0.4
STD 0.7 0.5 0.6 0.8
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
677 677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868406
Description: ID # b-A-6
Open circuit voltage: 20mvV Current: 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 134 0.1 -0.7 1.3
2 12.5 0.0 0.2 0.0
3 114 0.2 0.7 0.2
4 11.6 -0.2 0.0 -0.2
5 12.1 0.1 -0.2 -0.7
6 11.6 0.1 0.0 -0.2
7 9.7 0.1 0.4 1.2
8 104 0.1 -0.3 -0.4
9 10.6 0.1 -0.5 0.0
10 10.6 0.2 -0.6 -0.2
11 10.8 0.2 -0.3 -1.0
12 10.6 0.3 -0.6 -0.8
13 104 0.6 -0.1 -0.3
14 10.7 0.6 -0.1 -0.2
15 10.5 0.5 -0.1 -0.3
16 104 -0.1 -0.8 -0.9
17 10.8 0.4 -0.5 -0.6
18 10.7 -0.1 -0.3 -0.3
19 111 -0.2 -0.6 1.3
20 11.7 0.6 -0.3 -0.4
21 11.7 0.8 -0.1 0.0
22 114 0.1 -0.6 -0.4
23 11.8 -1.0 -1.1 -1.2
24 12.5 -0.8 -1.5 -14
25 11.8 -0.3 -0.2 -0.1
MAX 134 0.8 0.7 1.3
MIN 9.7 -1.0 -1.5 -14
AVG 11.2 0.1 -0.3 -0.2
STD 0.8 0.4 0.5 0.7
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
677 677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868407
Description: ID # b-A-7
Open circuit voltage: 20mvV Current: 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 14.5 -1.8 -2.7 -2.2
2 13.1 -1.8 -14 -14
3 12.9 -15 -1.2 -1.1
4 12.9 -1.3 -1.2 -1.1
5 13.1 -1.3 -1.0 -0.8
6 13.0 -1.7 -1.2 -1.8
7 114 -1.1 -1.4 -14
8 11.3 -1.1 -1.3 -0.1
9 111 -0.4 -0.8 -0.4
10 114 -1.0 -1.2 -0.8
11 11.0 -0.8 -1.1 -0.3
12 10.8 -1.0 -0.9 -0.4
13 114 -14 -1.1 1.6
14 11.7 0.1 -0.7 -0.9
15 11.6 -0.8 -1.1 -0.5
16 11.0 -0.4 -04 0.3
17 10.8 -0.9 -1.0 -0.4
18 10.9 -0.7 -0.9 -0.5
19 10.9 -0.5 -0.5 0.2
20 124 -1.1 -0.8 -1.0
21 12.7 -0.8 -0.8 -0.9
22 13.0 -0.7 -0.7 -0.4
23 12.6 -0.6 -0.9 -0.9
24 12.7 -0.2 -0.1 -0.3
25 124 -0.8 -0.4 -0.6
MAX 14.5 0.1 -0.1 1.6
MIN 10.8 -1.8 -2.7 -2.2
AVG 12.0 -0.9 -1.0 -0.6
STD 1.0 0.5 0.5 0.7
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
677 677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seq. B
Product: Series SEM/TEM-DH Connector File No: 20868408
Description: ID # b-A-8
Open circuit voltage: 20mvV Current: 10ma
Delta Values
Units: Milliohms
Temp °C 23 23 22 20
R.H. % 40 40 36 49
Date: 06Nov08 06Nov08 17Nov08 01Dec08
Pos. ID Initial Durability T-Shock Humidity
1 11.6 0.2 -0.2 -0.8
2 12.9 -0.3 -1.0 -14
3 12.3 -0.3 -0.4 -1.0
4 14.3 -0.1 -0.5 -0.7
5 12.3 -0.3 -0.8 -1.2
6 12.7 0.0 0.6 -1.1
7 114 0.9 -0.2 -0.5
8 11.9 0.2 -0.7 -1.6
9 11.7 0.0 0.2 -0.9
10 13.8 -0.8 -0.7 -2.9
11 12.1 0.6 0.4 -0.5
12 12.9 -1.0 -1.3 -2.2
13 10.8 -0.2 0.3 -0.4
14 10.8 0.8 0.2 -0.2
15 10.9 0.3 0.3 0.3
16 11.7 -0.2 -0.2 -0.5
17 11.2 0.5 0.3 -0.1
18 11.1 -0.5 -0.6 -0.4
19 11.0 0.1 -1.0 -0.8
20 11.9 -0.5 -0.4 -0.8
21 12.1 0.3 -0.1 -0.3
22 13.0 0.2 -0.7 -0.9
23 12.3 0.2 0.3 -0.2
24 11.8 0.1 0.1 0.0
25 11.9 0.0 -0.7 -0.6
MAX 14.3 0.9 0.6 0.3
MIN 10.8 -1.0 -1.3 -2.9
AVG 12.0 0.0 -0.3 -0.8
STD 0.9 0.4 0.5 0.7
Open 0 0 0 0
Tech BE BE BE BE
Equip ID 601 601 601 601
677 677 677 677
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 8 Samples TECN O AN BE
START DATE: 11/10/08 COVPLETE DATE: 11/10/08
ROOM AMBIENT: 22°C RELATIVE HM DI TY: 38%

LOWLEVEL C RCU T RESI STANCE (LLCR)
PURPCSE:

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 follow ng conditions.

2. Test Conditions:

a) Test Current 10 mllianps
b) Open Circuit Voltage 20 mllivolts

REQUI REMENTS: See Next Page
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REQUI REVENTS:

Low | evel circuit resistance shall be neasured and recorded.

RESULTS:

1. The following is a sunmary of the data observed:

LOW LEVEL CI RCU T RESI STANCE

(M11iohns)
Sanpl e | D# Avg. Max. M n.
CA1 11.6 13.0 10. 3
C A2 11.8 14. 2 8.9
C A3 11. 4 13.0 10.0
C A4 10.9 12.3 8.7
C A5 10. 8 12.1 8.2
CA-6 11.1 12.3 10.0
CA7 10. 8 12.8 8.9
C- A-8 11.3 13.1 10.0

2. See data files 20868409 through 20868416 for i ndi vi dual
data points.
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 8 Samples TECN O AN BE
START DATE 11/12/08 COVPLETE DATE: 11/12/08
ROOM AMBIENT: 22°C RELATIVE HM DI TY: 30%

MECHANI CAL SHOCK ( SPECI FI ED PULSE)

PURPCSE:

To determ ne the mechanical 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 with EI A 364, Test
Procedure 27.

2. Test Conditions:

a) Peak Val ue . 100 G

b) Duration : 6 MIIliseconds

c) Wave Form . Half-Sine

d) Velocity : 11.3 feet per second

e) No. of Shocks : 3 Shocks/Direction, 3 Axis (18 Total)
3. Figure #2 illustrates the test sanple fixturing utilized

during the test.

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

REQUI REVENTS:

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

-continued on next page.
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REQUI REMENTS: -conti nued

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:

CHANGE I N
LOW LEVEL CI RCU T RESI STANCE
(M11iohmns)
Avg. Max.
Sanpl e | D# Change Change

CA1 -0.2 +0.1
CA2 -0.1 +0.9
CA-3 +0. 0 +2.5
CA4 -0.1 +0. 6
G A5 +0.1 +2. 4
C A6 +0.1 +3. 4
CA7 -0.2 +0.1
C A8 -0.2 +0.5

3. See data files 20868409 t hrough 20868416 for i ndivi dual
dat a points.

4. The Mechani cal Shock characteristics are shown in Figures
#4 (Calibration Pulse) and #5 (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 #3
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 8 Samples TECN O AN BE
START DATE: 11/13/08 COVPLETE DATE: 11/14/08
ROOM AMBIENT:  22°C RELATIVE HM DI TY: 30%

VI BRATI ON, RANDOM

PURPGCSE:

1. To establish the nechanical integrity of the test sanples
exposed to external nechanical 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, Test Condition V, Letter B

2. Test Conditions:

a) G’ RWw ; 7.56
b) Frequency 50 to 2000 Hz
c) Duration : 2.0 hours per axis, 3 axis total
3. Figure #6 illustrates the test sanple fixturing utilized

during the test.

4. 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 danage to the test

sanpl es as tested.

2. The change in low level circuit

+10.0 mlliohns.

RESULTS:

1. There was no evidence of physical

sanpl es as tested.

resi stance shall not exceed

damage to the test

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

CHANGE I N
LOW LEVEL CI RCU T RESI STANCE
(M11iohmns)
Avg. Max.
Sanpl e | D# Change Change

CA1 -0.4 +0.1
CA2 -1.1 +4.5
C A3 -0.3 +4.2
CA4 -0.5 +0. 6
C A5 -0.2 +2.0
C A6 -0.1 +4.3
CA7 -0.5 +0. 3
C A8 -0.4 +3.6

3. See data files 20868409 t hrough 20868416 for i ndivi dual

dat a points.

W[y
AN
s glic-) J I

X

3 [

et NN Test Laborat
"‘4rlnln\“\‘ els4 78a -Org'Lory

TR#207864, REV.1.0

\

52 of 69

CIR—

Contech Research

An Independent Test and Research Laboratory




FI GURE #6
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LLCR DATA FI LES

DATA FI LE NUMBERS

20868409
20868410
20868411
20868412
20868413
20868414
20868415
20868416
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868409
Description: ID # c-A-1
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 12.0 -0.3 -0.8
2 13.0 -0.4 -1.4
3 12.2 0.0 -0.3
4 12.5 0.1 -0.8
5 12.2 -0.3 -0.6
6 12.9 -0.3 -1.0
7 10.6 0.0 -0.3
8 11.0 0.1 -0.5
9 11.5 -0.4 -0.3
10 11.4 -0.4 -0.3
11 11.3 -0.4 0.1
12 11.5 0.1 -0.1
13 11.8 -0.5 -0.2
14 11.1 -0.3 0.1
15 10.3 -0.1 0.1
16 10.9 -0.2 -0.3
17 10.6 -0.1 -0.5
18 11.0 -0.3 -1.0
19 11.4 -0.4 -1.0
20 12.3 -0.1 -0.7
21 12.3 -0.1 -0.7
22 11.8 -0.3 0.1
23 11.9 0.0 -0.2
24 12.2 -0.3 -0.6
25 11.4 -0.2 0.0
MAX 13.0 0.1 0.1
MIN 10.3 -0.5 -1.4
AVG 11.6 -0.2 -0.4
STD 0.7 0.2 0.4
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868410
Description: ID # c-A-2
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 11.5 -0.3 -1.4
2 11.5 -0.2 -0.7
3 12.6 0.0 -1.6
4 14.2 0.7 -2.6
5 11.9 -0.1 -1.2
6 11.8 0.0 -0.9
7 11.1 -0.2 -1.5
8 11.2 -0.3 -1.3
9 11.4 -0.2 -1.3
10 12.8 0.1 -2.8
11 11.5 -0.1 -1.0
12 13.4 -0.3 -3.6
13 11.1 -0.1 -0.7
14 11.1 0.0 -0.7
15 11.6 0.0 -1.0
16 8.9 0.9 45
17 10.6 -0.2 -0.9
18 11.6 -0.3 -0.8
19 10.8 -0.5 -0.6
20 11.8 -0.1 -0.7
21 13.4 -0.4 -1.8
22 12.8 -0.1 -1.6
23 12.6 0.3 -0.9
24 12.6 -0.3 -0.7
25 11.8 -0.6 -0.8
MAX 14.2 0.9 45
MIN 8.9 -0.6 -3.6
AVG 11.8 -0.1 -1.1
STD 1.1 0.3 1.4
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868411
Description: ID # c-A-3
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 11.9 -0.3 0.1
2 12.0 0.0 0.0
3 11.9 0.0 -0.6
4 12.0 0.2 -0.6
5 13.0 -0.7 -1.5
6 12.2 -0.1 -0.6
7 10.5 -0.1 -1.0
8 10.9 -0.2 -0.9
9 10.5 0.1 -0.4
10 11.1 0.0 -0.5
11 11.5 0.4 -0.2
12 11.2 0.0 -0.3
13 11.1 -0.1 -0.3
14 10.9 0.0 -0.2
15 11.1 -0.1 -0.5
16 10.6 0.0 -0.6
17 10.4 -0.1 -0.7
18 10.0 2.5 4.2
19 10.9 -0.3 -1.1
20 12.5 0.9 -0.6
21 12.0 -0.3 -0.8
22 11.9 0.2 0.1
23 11.7 0.0 -0.1
24 12.5 -0.3 -0.8
25 11.7 -0.5 0.0
MAX 13.0 2.5 4.2
MIN 10.0 -0.7 -1.5
AVG 11.4 0.0 -0.3
STD 0.8 0.6 1.0
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868412
Description: ID # c-A-4
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 12.1 -0.2 -0.8
2 12.0 -0.4 -0.5
3 12.3 -0.4 -0.9
4 11.5 -0.1 -0.5
5 11.6 -0.1 -0.4
6 11.9 -0.1 -0.7
7 11.0 -0.3 -1.0
8 11.3 -0.1 -1.2
9 11.1 0.0 -0.4
10 11.3 -0.1 -0.6
11 11.5 -0.1 -0.7
12 11.1 -0.1 -0.2
13 11.0 -0.1 -0.3
14 9.7 0.0 -0.1
15 9.7 -0.2 -0.4
16 9.7 -0.2 -0.3
17 9.8 0.0 0.1
18 8.7 0.6 0.1
19 9.5 -0.1 -0.3
20 11.7 -0.1 -0.6
21 11.1 -0.2 -0.5
22 9.8 0.0 0.6
23 11.3 -0.2 -0.7
24 11.2 -0.1 -0.4
25 10.9 0.0 -0.5
MAX 12.3 0.6 0.6
MIN 8.7 -0.4 -1.2
AVG 10.9 -0.1 -0.5
STD 1.0 0.2 0.4
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868413
Description: ID # c-A-5
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 11.5 -0.2 -0.3
2 11.9 -0.4 -0.6
3 11.6 0.0 -0.5
4 11.1 0.1 -0.6
5 9.1 0.1 0.3
6 11.9 -0.1 -0.5
7 8.7 2.0 1.0
8 11.3 -0.3 -0.7
9 11.1 -0.2 -0.6
10 8.2 0.7 0.4
11 9.2 1.5 2.0
12 10.5 0.0 -0.6
13 11.0 0.1 -0.5
14 10.5 0.0 -0.1
15 10.7 -0.1 -0.1
16 10.2 0.0 0.0
17 10.2 -0.3 -0.1
18 10.3 -0.4 -0.2
19 10.7 -0.2 -0.6
20 12.1 -0.1 -0.7
21 11.9 -0.2 -0.5
22 11.7 -0.2 -0.5
23 10.5 2.4 1.1
24 11.9 -0.3 -0.6
25 11.8 -0.4 -0.5
MAX 12.1 2.4 2.0
MIN 8.2 -0.4 -0.7
AVG 10.8 0.1 -0.2
STD 1.1 0.7 0.7
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868414
Description: ID # c-A-6
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 11.4 0.1 -0.3
2 11.7 -0.2 -0.4
3 11.9 -0.2 -0.7
4 10.8 3.4 4.3
5 12.3 0.7 -0.8
6 11.9 -0.2 -0.3
7 10.6 0.0 -0.8
8 10.4 -0.1 -0.4
9 10.5 0.2 -0.2
10 10.9 0.2 -0.5
11 10.9 0.1 -0.2
12 11.1 0.2 -0.8
13 11.0 -0.2 -0.3
14 10.0 0.2 0.0
15 10.6 0.1 -0.1
16 10.6 0.0 -0.5
17 10.4 -0.2 -0.5
18 10.6 -0.3 -0.7
19 10.4 0.0 -0.5
20 11.9 -0.2 -0.7
21 11.1 -0.2 0.0
22 11.5 0.0 -0.2
23 11.0 -0.1 0.7
24 11.5 -0.1 0.3
25 11.1 -0.3 0.9
MAX 12.3 3.4 4.3
MIN 10.0 -0.3 -0.8
AVG 11.1 0.1 -0.1
STD 0.6 0.7 1.0
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868415
Description: ID # c-A-7
Open circuit voltage: 20mvVv Current; 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 12.8 -0.2 -1.4
2 11.8 -0.4 -0.7
3 11.3 -0.2 -0.3
4 12.4 -0.2 -0.9
5 12.3 0.1 -0.6
6 11.6 -0.2 -0.4
7 10.3 0.0 -0.8
8 10.5 -0.1 -0.4
9 10.6 -0.1 -0.3
10 10.6 -0.2 -0.3
11 10.7 -0.1 -0.2
12 10.6 -0.1 -0.1
13 10.0 -0.1 -0.1
14 10.0 -0.3 -0.3
15 9.8 -0.2 -0.3
16 9.0 0.0 0.3
17 9.2 -0.1 -0.2
18 9.2 0.1 0.0
19 8.9 -0.3 -0.4
20 11.0 -0.1 -0.5
21 11.0 -0.4 -0.5
22 11.6 -0.4 -0.9
23 11.1 -0.2 -0.7
24 11.2 -0.3 -0.7
25 11.2 -0.2 -0.7
MAX 12.8 0.1 0.3
MIN 8.9 -0.4 -1.4
AVG 10.8 -0.2 -0.5
STD 1.0 0.1 0.4
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
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Low Level Circuit Resistance
Project No: 208684 Spec: EIA 364 TP 23
Customer: Samtec Group: Seqc
Product: Series SEM/TEM-DH Connector File No: 20868416
Description: ID # c-A-8
Open circuit voltage: 20mV Current: 10ma
Delta Values
Units: Milliohms
Temp °C 22 22 22
R.H. % 38 30 36
Date: 10Nov08 13Nov08 17Nov08
Pos. ID Initial M-Shock Vibration
1 12.4 -0.7 -1.4
2 12.0 -0.3 -0.8
3 12.5 -0.3 -0.8
4 12.6 0.0 -0.8
5 12.1 -0.2 2.3
6 12.9 -0.3 -1.3
7 13.1 -1.6 -3.1
8 11.2 -0.1 -1.1
9 10.3 0.1 -0.3
10 10.5 0.5 -0.1
11 10.7 -0.2 -0.3
12 10.9 -0.2 -0.3
13 11.2 -0.2 -0.7
14 10.8 -0.2 -0.7
15 10.1 0.0 -0.3
16 10.5 0.2 -0.7
17 10.6 -0.1 -0.7
18 11.2 -0.1 -0.5
19 10.6 -0.4 -0.3
20 11.5 0.0 -0.6
21 11.5 -0.5 -0.9
22 11.5 -0.5 -0.5
23 10.0 0.4 3.6
24 11.4 -0.1 0.0
25 11.5 -0.2 -0.2
MAX 13.1 0.5 3.6
MIN 10.0 -1.6 -3.1
AVG 11.3 -0.2 -0.4
STD 0.9 0.4 1.2
Open 0 0 0
Tech BE BE BE
Equip ID 601 601 601
677 677 677
ALy, -
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TEST RESULTS

SEQUENCE D
Group A
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 3 Samples TECN O AN BE
START DATE: 11/12/08 COVPLETE DATE: 11/12/08
ROOM AMBIENT: 22°C RELATIVE HM DI TY: 30%

MECHANI CAL SHOCK ( SPECI FI ED PULSE)
PURPCSE:

To determ ne the nechanical and electrical integrity of
connectors for use with el ectronic equi pnent subjected to
shocks such as those expected from handling, transportation,
etc.

PROCEDURE:

1. The test was perfornmed in accordance wth El A 364, Test
Procedure 27.

2. Test Conditions:

a) Peak Val ue ;100 G

b) Duration : 6 MIIliseconds

c) Wave Form : Half-Sine

d) Velocity : 12.3 feet Per Second

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

3. A stabilizing nmediumwas used such that the mated test
sanples did not separate during the test.

4. Figure #6 illustrates the test sanple fixturing utilized
during the test.

5. The sanples were characterized to determ ne nanosecond
event requirenent. Follow ng characterization the
requi renent | evel was established at 50 nanoseconds.

6. The | ow nanosecond nonitoring was perforned in accordance
with EIA 364, Test Procedure 87.

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 | ow nanosecond event detected greater
t han 50 nanoseconds.

RESULTS:

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

2. There was no | ow nanosecond event detected greater than 50
nanoseconds.

3. The Mechani cal Shock characteristics are shown in Figures
#7 (Calibration Pulse) and #8 (Test Pulse). Each figure
di spl ays the shock pul se contained within the upper and
lower Iimts as defined by the appropriate test
speci fication.
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FI GURE #7
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PROJECT NO.: 208684 SPECI FI CATI ON: TC0839- 1980

PART NO. : SEM 125-02-03.0-H D-W PART DESCRI PTI ON: SEM TEM

TEM 125- 02-PH1- S- D- A- TR Connect or
SAVPLE SIZE: 3 Samples TECN O AN BE
START DATE: 11/17/08 COWPLETE DATE: 11/17/08
ROOM AMBIENT: 22°C RELATIVE HMDITY: 30%

VI BRATI ON, RANDOM
PURPCOSE:

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 electrical discontinuities at the | evel
speci fied exist.

1. The test was perforned in accordance with Specification
El A 364, Test Procedure 28, Test Condition V, Letter B

2. Test Conditions:

a) G’ RwW . 7.56

b) Frequency : 50 to 2000 Hz

c) Duration . 2.0 Hours per Axis, 3 Axis Total
d) Test Current : 100 mA

3. A stabilizing nmediumwas used such that the mated test
sanpl es did not separate during the test.

4. Figure #6 illustrates the test sanple fixturing utilized
during the test.

5. The sanples were characterized prior to test to determ ne
nanosecond event requirenent. Follow ng characterization
the requirenent |evel was established at 50 nanoseconds.
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PROCEDURE: -conti nued

6. The | ow nanosecond nonitoring was perforned in accordance
with EIA 364, Test Procedure 87.

REQUI REVENTS:

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

2. There shall be no | ow nanosecond event detected greater
t han 50 nanoseconds.

RESULTS:

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

2. There was no | ow nanosecond event detected greater than
50 nanoseconds.
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