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CERTIFICATION

This is to certify that the evaluation described herein was
designed and executed by personnel of Contech Research, Inc. It
was performed with the concurrence of Samtec Corporation of New
Albany, IN, who was the test sponsor.

All equipment and measuring instruments used during testing were
calibrated and traceable to NIST according to MIL-STD-45662, as
applicable.

All data, raw and summarized, analysis and conclusions presented
herein are the property of the test sponsor. No copy of this
report, in part or in full, shall be forwarded to any agency,
customer, etc., by Contech Research without the written approval
of the sponsor.

et

Max Peel
President

MP/lo
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SCOPE

To perform verification testing on shunts as manufactured and
submitted by the test sponsor, Samtec Corporation.

TEST SAMPLES AND PREPARATION

1. The following test samples were submitted by the test
sponsor, Samtec Corporation, for the evaluation to be
performed by Contech Research, Inc.

a) Shunt, Part Number SNM~100-BK-T
b) Header, Part Number TMS-150

2. Unless otherwise indicated, all materials were certified by
the manufacturer to be in accordance with the applicable

1 4 3 A
product specification.

3. The test samples as submitted were certified by the
manufacturer as being fabricated and assembled utilizing
normal production techniques common for this type of product
and inspected in accordance with the quality criteria as
established for the product involved.

4. The test samples were tested not mounted to printed circuit
boards.

5. All test samples were coded and identified to maintain
continuity throughout the test sequences.

6. The test samples were not cleaned prior to testing.

7. Unless otherwise specified in the test procedures used, no
further preparation was used.

8. All equipment and measuring instruments used during testing
were calibrated and traceable to NIST according to
MIL~-STD-45662, as applicable.

TEST SELECTION

See Test Plan Flow Diagram, Figure #1, for test sequences used.
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FIGURE #1
SAMPLE PREPARATION
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DURABILITY

This is a preconditioning sequence which is used to induce the
type of wear on the contacting surfaces which may occur under
normal service conditions. The connectors are mated and unmated
a predetermined number of cycles. Upon completion, the units
being evaluated are exposed to the environments as specified to
assess any impact on electrical stability resulting from wear or
other wear dependent phenomenon.

This type of preconditioning sequence is also used to
mechanically stress the connector system as would normally occur
in actual service. This sequence in conjunction with other tests
is used to determine if a significant loss of pressure occurs
from said stresses, which in turn, may result in an unstable
electrical condition to exist.

LOW LEVEL CIRCUIT RESISTANCE

To evaluate contact resistance characteristics of the contact
systems under conditions where applied voltages and currents do
not alter the physical contact interface and will detect oxides
and films which degrade electrical stability.

This attribute was monitored after each preconditioning and/or
test exposure in order to determine said stability of the
connector material systems as they progress through the
applicable test sequences.

The electrical stability of the system is determined by comparing
the resistance value after a given test exposure to its initial
value (prior to any exposure). The difference is the change in
resistance occurring whose magnitude establishes the

stability of the interface being evaluated.

The test is performed with a four wire system. The test is
performed in accordance with MIL-STD-1344, Method 3002 with a 100
milliamp maximum test current and an open circuit voltage of 20
millivolts. Measurements are taken in the forward and reverse
direction and averaged. Voltage probes were placed on the header
pins approximately 0.075 inches from the housing.
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PART NO SNM~100-BK-T PART DESCRIPTION: Shunt

SMPLE SIZE: 20 shunts | TECENTCIMN: | sx
START DATE:  9/11/91  COMPLETE DATE: o230
ROOM AMBIENT:  22°C  RELATIVE AOMIDITY: | 6%
BQUIPMENT IDf: 27, 52, 114, 206, 233, 251, 266

HUMIDITY (THERMAL CYCLIING)

PURPOSE :

To evaluate the impact on electrical stability of the contact
system when exposed to any environment which may generate
thermal/moisture type failure mechanisms such as:

a) Fretting corrosion due to wear resulting from micromotion,
thermal cycling induces micromotion between contacting
surfaces and humidity accelerates the oxidation process.

b) Oxidation of wear debris resulting from induced micromotion
which may have become entrapped between the contacting
surfaces

¢) Failure mechanisms resulting from a wet oxidation process.

d) This test obtains added effectiveness in employment of
temperature cycling that provides a breathing action,
inducing corrosion processes, and the introduction of
moisture into partially sealed test samples. This condition
imposes a vapor pressure on the samples which constitutes the
major force behind the moisture migration and penetration.

1. Initial mating force was performed at a mating rate of 1.0
inch per minute.

2. Initial low level circuit resistance was performed.

3. Initial unmating force was performed.

4. The test samples were mated and unmated five times on‘half of
the sample group and 25 times on the balance of the samples.

Cycle rate was one cycle/eight seconds.

5. The mating and unmating forces were measured on the final

cycle of durability.
CXR—
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6. Low level circui

—_ - A WA~
MIL-STD-1344, Me

conditions.

ct ot
H

7. Test Conditions:

a) Relative Humidity

b) Temperature Conditions
c) Mating Conditions

e) Duration

f) Cycle Duration

90% to 95%
25°C to 65°C
Mated

+an
Unmounted

240 hours
24 hours

8. Final low level circuit resistance was performed.

REQUIREMENTS:

1. There shall be no evidence of physical deterioration of the
test samples as tested.

2. The low level circuit resistance shall be measured and
recorded.

3. Mating and unmating forces shall be measured and recorded.

1. The test samples as tested showed no evidence of physical
deterioration.

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

LOW LEVEL CIRCUIT RESISTANCE

(Milliohms)

Durability: Avg. Max Std.

Avg Max Min Change Change Dey
Initial 11.0 11.6 10.6 - - -
After Durability 10.6 11.4 10.2 - 0.4 + 0.1 0.3
After Humidity 12.7 16.3 10.8 + 1.7 + 5.2 1.8
Durability:
23 Cycles
Initial 11.4 12.1 10.7 - - -
After Durability 11.4 12.0 10.6 0.0 + 0.8 0.0
After Humidity 15.4 18.3 11.9 + 4.0 + 7.5 2.2

3. See pages 9a thru 9b for individual data points.
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RESULTS -- Continued:

4.

The following

Initial
After 5 Cycles

Initial
After 25 Cycle

See page 9Sc

is a summary of the data observed:

MAX MATING FORCE
{Kg).

0.261 (9.2 oz)
0.280 (9.9 oz)

0.266 (9.4 oz)
s 0.262 (9.2 oz)

MIN. UNMATING FORCE
0.139 (4.9 oz)
0.187 (6.6 oz)

0.130 (4.6 oz)
0.187 (6.6 ©z)

for individual data points.

CXR—

Contech Research




Project #: 91427

Customer:

SAMTEC

LOW-LEVEL CONTACT RESISTANCE

Product: SHU.SNM-100-BK-T/HEAD.TMS~150

Description: 10 POS.DUR.SX/HUMIDITY CYCL.

Open circuit voltage: 20

millivolts

Units:
Delta values

Temp ©C +22 +22 +2Q
R.H.% 65 57 60
Date 11Sep91 12Sep9l1 23Sep9l
Pos ID INITIAL DUR.5X  HUMIDITY
1-1 11.1 -0.6 +0.2
1-2 11.0 -0.6 -0.2
1-3 11.1 -0.5 -0.2
1-4 11.5 -0.1 +2.5
1-5 10.6 +0.1 +0.6
1-6 11.1 -0.3 +5.2
1-7 10.6 -0.4 +1.2
1-8 10.8 ~-0.4 +4.2
1-9 10.7 -0.5 +1.4
1-10 11.6 -0.8 +2.5
HIGH 11.6 +0.1 +5.2
LOoW 10.6 -0.8 -0.2
AVG 11.0 -0.4 +1.7
STQ DEV 0.3 0.3 1.8
OPENS 0 0 0
INITIALS S-R S-R S-R
NOTES:

milliohms

Page 1

Spec: MIL-SDT-1344-3002

SubGroup: #1
File #: 142701

Print Date: 235ep9l

Test current:

100

milliamps

1 - An asterisk (%) indicates an open circuit or a value

greater than 2 ohms.
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Project #: 91427

Customer:
Product:

SAMTEC
SHU.SNM-100-BK-T/HEAD.TNMS~-150
Description: 10 POS.DUR.2Z25X HUMIDITY CYCL.

LOW-LEVEL CONTACT RESISTANCE

Open circult voltage: 20

millivolts

Units:
Delta values

Temp ©C +22 +22 +20Q
R.H.% 65 57 60
Date 11Sep%9l 12Sep9l1 23Sepsl
Pos 1D INITIAL DUR.25X HUMIDITY
2-1 11.0 +0.8 +4.8
2-2 11.5 -0.1 +3.1
2-3 10.7 +0.2 +3.5
2-4 11.5 ~-0.8 +0.4
2-5 1.2 +0.2 +6.6
2-6 12.1 -0.6 +1.3
2-7 11.4 +0.4 +3.1
2-8 11.5 -0.9 +5.0
2-9 10.8 +0.5 +7.5
2-10 11.9 +0.1 +4.4
HIGH 12.1 +0.8 +7.5
LOW 10.7 -0.9 +0.4
AVG 11.4 -0.0 +4.0
STD DEV 0.4 0.6 2.2
OPENS 0 0 0
INITIALS S-R S-R S-R
NOTES:

milliohms

Page

Spec: MIL-5D0T7-1344-3002
SubGroup: #1

File #: 142702

Print Date: 23Sep9l

Test current: 100 aillianps

1 - An asterisk (%) indicates an open circuit or a value

greater than 2 ohms.
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HATING AND UMMATING FORCE

(MIL-STD-1344, METIIOD 2013)

PROJECT WO, 1442 7 SPEC —

PAR, HO, —

CUSTOMER _SAMTEC

EQUIP, ID, 52— /14 —Z06
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CR T.P, —

TECH

S- R
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PROJECT NO. : 81427 SPECIFICATION: N/A

PART NO SNM-100-BK-T PART DESCRIPTION: Shunt

SAMPLE SIZE: 20 Shunts TECENICIAN: s
START DATE:  9/13/91  COMPLETE DATE: o/8/91
ROOM AMBIENT:  22°C  RELATIVE HOMIDITY:  56%
RQUIPMENT IDf: 52, 114, 233, 251, 280, Applicable Glassware
PURPOSE :

To evaluate the integrity of the contact interface by assessment
of the gas tight characteristics of the contacting surfaces. The
gas tight characteristic is the ability of contacting surfaces to
prevent harsh environment from penetrating between them and
forming oxides and/or films which will degrade electrical
performance.

PROCEDURE::

1. Initial mating force was performed at a mating rate of 1.0
inch per minute.

2. Initial low level circuit resistance was performed.

3. Initial unmating force was performed.

4. The test samples were mated and unmated five times on half of
the sample group and 25 times on the balance of the samples.

Cycle rate was one cycle/eight seconds.

5. The mating and unmating forces were measured on the final
cycle of durability.

6. Low level circuit resistance was performed in accordance with
MIL-STD-1344, Method 1002, Procedure II with the following
conditions.

7. The test was performed in accordance with EIA RS-364, TP-36,
Method I.

8. Test Conditions:

a) Concentration : Nitric acid vapors
b) Duration : 1.0 hour

(CXR—
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9. Nitric acid was placed in the test chamber of a sufficient
volume to result in saturation of the test chamber. The
conditions were room ambient.

10. The test samples were placed in such a manner as not to be
closer than 1" (25mm) from the wall of the test chamber and
not closer than 3" (76mm) from the solution surfaces.

11. After exposure, the samples were removed from the test
chamber and oven dried at 50°C for a minimum of one hour.

12. Within 60 minutes of drying, the final low level circuit
resistance was measured and recorded. Measurements were
performed with the test sample at room ambient.

13. Final low level circuit resistance was performed,

REQUIREMENTS :

1. The low level circuit resistance shall be measured and
recorded.

2. Mating and unmating forces shall be measured and recorded.

RESULTS

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

LOW LEVEL CIRCUIT RESISTANCE

(Milliohms)
Durability: Avg. Max Std.
Avg. Max Min. Change Change Dev.
Initial 11.1  12.5 10.0 - —— -
After Durability 11.8 13.6 10.6 + 0.7 + 1.8 1.1
After Humidity 18.8 22.7 15.1 + 7.7 +11.1 1.8
Durability:

Initial 10.5  11.2  10.0 —— - —
After Durability 11.6 13.5 10.3 + 1.1 + 2.9 1.1
After Humidity 24.5 35.5 13.7 +14.0 +25.4 7.7

2. See pages 13a thru 13b for individual data points.
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RESULTS -- Contined:

3. The following is a

Initial
After 5 Cycles

Initial
After 25 Cycles

summary of the data cbserved:

MAX MATING FORCE

{Kg).

0.254
0.275

0.258
0.241

(9.0 oz2)
(9.7 oz)

(9.1 oz)
(8.5 oz)

MIN. UNMATING FORCE
0.134 (5.0 oz)
0.150 (5.3 oz)

0.142 (5.0 oz)
0.195 (6.9 oz)

4. See page 13c for individual data points.
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Project #: 91427
Customer: SAMTEC

LOW-LEVEL CONTACT RESISTANCE

Product: SHU.SNM-100-BK-T/HEAD-TMS-150
Description: 10 POS.DUR.BX/GAS TIGHT

Open circuit voltage: 20

millivolts

Units: milliohms
Delta values

Temp ©C +22 +22 +22
R.H.% 56 66 65
Date 13Sep%l 175ep9l 18Sep9l
Pos 1D INITIAL DUR.S5X GAS TIGT
1-1 11.2 +1.4 +7.4
1-2 10.2 +0.8 +4.9
1-3 11.¢6 +0.0 +11.1
1-4 10.6 +1.8 +8.0
1-5 10.0 +1.7 +10.4
1-6 10.4 +1.2 +7.5
1-7 11.0 +1.0 +7.2
1-8 12.5 -1.8 +7.1
1-9 10.8 -0.2 +7.7
1-10 12.5 +1.1 +6.0
HIGH 12.5  +1.8  +11.1
LOW 10.0 -1.8 +4.9
AVG 11.1 +0.7 +7.7
STD DEV 0.9 1.1 1.8
OPENS 0 0 0
INITIALS 5-R S-R S-R
NOTES:

Page 1

Spec: MIL-SDT-1344-3002
SubGroup: 2 CONN.#1
File #: 142703

Print Date: 18Sep91

Test current: 100 milliamps

1 - An asterisk (x) indicates an open circuit or a value

greater than 2 ohms.
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LOW-LEVEL CONTACT RESISTANCE Page 1

Project #: 91427 Spec: MIL-SDT-1344-3002
Customer: SAMTEC SubGroup: 2 CONN.#2

Product: SHU.SNM-100-8K-T/HEAD.TMS-150 File #: 142704

Description: 10 POS.DUR.Z25X/GAS TIGHT Print Date: 18Sep9l

Open circuit voltage: 20 millivolts Test current: 100 milliamps

Units: milliohms
Delta values

Temp OC +22 +22 +22
R.H.% 56 66 65
Date 13Sep91 17S5ep91 18SepS%l
Pos 1D INITIAL BUR.Z25X GAS TIGT
2-1 10.4 +2.3 +16.6
2-2 10.9 +1.6 +18.2
2-3 10.3 +0.4 +8.9
2-4 10.0 +1.1 +23.4
2-5 10.6 +1.9 +13.8
2-6 10.1 +1.3 +25.4
2-7 10.9 +0.6 +17.9
2-8 11.2 -0.9 +2.5
2-9 10.4 +0.1 +8.1
2-10 10.6 +2.9 +4.7
HIGH 11.2 +2.9 +25.4
LowW 10.0 -0.9 +2.5
AVG 10.5 +1.1 +14.0
STD DEV 0.4 1.1 7.7
OPENS 0 0 0
INITIALS S5-R S-R S-R
NOTES: :

1 - An asterisk (x) indicates an open circuit or a value
greater than 2 ohms.
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PROJECT W0, 91y 2 7

MATING AND UNMATING FORCE

(MIL-STD-1344, NETIOD 2013)

SPEC PAR., HO, ———
CUSTOMER SAMTEC CR T.P. —— TECH 5 -%%
EQUIP, ID, S Z- 114 - SAMPLE SIZE MEASURE Zo /asiTion €
REQUIREMENT REcorD UNiT: KGrAMS
START /13 |\SEFP| 9/
eisy |16 PEP |7/
FEIIP 22¢
R, Ser
sup_Gp Z _
MAT | NG PAMATINGIATING JuvRATING SAMPLE {MATIN G [WVAATING mATIN & lovmAl inky
SA(!:E&&I/D IN[TIAL w//—mz,@'(#_b SX fayjz witAL | iNmiAc] z5x |20 x
Pos# | lLezs |igy6 |.222|. (173 Pesolf.2z2al. 155 |.226|.224
2 |l.zsal-i6s|.z73.236 2(.zo00 |- 171 |.204|.21C
3 219 (.134}-260}.(57 3240 146]-237].250
ul.zoyl-130(.-275|.22¢ ul.z2sgl. 1581 224 ]| 2¢y
S2iz|-168).225.204 sl.zovl.103].226|-239
¢ |.252|.1511.243|.19% Cl. 197 |-loul-213]-23%
T 1961161 |.z35].217 71. 2121067 |.2021- 195
§|-2481.16G(-265|. 162 __Y|-21s|.170|-241).20/
9 |.z22 :_/55’ 25k 178 91.237|.152).2251-257
(0 |.zes1.[67.213 .50 10l.z0¢|.192|.19¢|-220
COMHENTS
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