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CERTIFICATION

This is to certify that the evaluation described herein was

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

Al equipment and neasuring instruments used during testing were
caI;braﬁFd and traceable to N ST according to ML-STD- 45662, as
appl i cabl e.

Al 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,
custonmer, etc., by Contech Research w thout the witten approval
of the sponsor.

ax_Peel
Presi dent

MP/]s
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SCOPE

To perform qualification testing on TSM SSM 131 Series Connectors
as manufactured and subnmitted by the test sponsor, Santec
Cor poration.

IEST _SaMPTLES AND PREPARATION

1. The followi ng test sanples were submitted by the test
sponsor, Santec Corporation, for the evaluation to be
performed by Contech Research, Inc.

a) TSM-131-01-S-DV, 36 Posi tion
b) SSM-131-03-5-DV, 36 Posi tion

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

3. The test sanples as submtted were certified by the
manuf acturer as being fabricated and assenbled 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. Al test sanples were coded and identified to maintain
continuity throughout the test sequences.

5. The test sanples were not cleaned prior to testing.

6. Connectors were tested in an unmounted condition (not
termnated to test boards).

7. Unless otherwise specified in the test procedures used, in
further preparation was used.

8. Al equipment and neasuring instruments used during testing
were calibrated and traceable to N ST according to
M L- STD- 45662, as applicable.
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E S T

The follow ng test groups were established, see Test Plan
Flow Diagram Figure #1.

Goup 1 : Gas Tight Series

Goup 2 : Vibration/Shock Series (LLCR)

Goup 3 : Vibration/Shock Series (Contact Interruptions)
Goup 4 : Thermal Shock/Cyclic Humdity Series (LLCR)
Goup 5 : Thermal Shock/Cyclic Humdity Series (IR & DWV)
Goup 6 : Thermal Relaxation Series

Suppl enmental Tests:

a) Normal Force

: CXR—
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EIGURE #1

SAMPLE PREPARATI ON

LLCR MATING IF LLCR DWV
FORCE
GAS 1ST CYCLE 143 DURABILITY THERMAL  LLCR
TIGHT SHOCK NORMAL
LLCR MATING LLCR THERMAL FORCE
LLCR FORCE DWV AGE
UNMATING THERMAL
FORCE UNMATING SHOCK IR LLCR
1ST CYCLE FORCE
LLCR CYCLIC GAS
DURABILITY DURABILITY HUMIDITY TIGHT
MATING MATING HUMIDITY IR LLCR
FORCE FORCE
LLCR CAPACITANCE
UNMATING UNMATING
FORCE FORCE
LLCR VIBRATION
1.0 MICROSEC.
VIBRATION
SHOCK
LLCR 1.0 MICROSEC.
SHOCK
LLCR
Gr, 1 Gr, 2 Gr, 3 Gr. 4 Gr, 5 Gr. 6 Gr. 7
5 '(::::ZEEZiszgz -
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MONITORING TESTS

Throughout the test sequences selected for this evaluation one
test was perforned on a periodic basis. The following is the
rationale for this test which is significant and inportant in
evaluating the data in proper perspective.

LOW LEVEL CIRCUIT RESISTANCE

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 will detect
oxides and filnms which degrade electrical stability.

2. The test nethod is also sensitive to and may detect the
presence of fretting corrosion induced by mechanical or
thermal environnents and any significant |oss of contact
pressure.

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

4. The electrical stability of the systemis determned by
conmparing the resistance value after a given test exposure to
its initral value (prior to any exposure). The difference is
the change in resistance occurring whose magnitude
establishes the stability of the interface being eval uated.

5 The test is performed with a four wire system The test is
performed in accordance with ML-STD 1344, Method 3002 with a

100 mllianp maxi mum test current and an open circuit voltage
of 20 millivolts. Measurements are taken in the forward and
reverse direction and averaged.

6. In order to categorized the change occurring in the |ow |evel
circuit resistance in the test sequences perforned, the
foll owi ng guidelines are used:

a) <5.0mlliohmchange: Stable
b) 5.1to 10.0 . Stable with mnor changes

c) 10.1 to 15.0 . Stable with siPnificant change

d) 15.11t0 250 . Marginal stability in non-benign
appli cations.

e) 25.1to0 50.0 : Unstabl e in non-benign
applications. Mrginal in benign
appl i cations.

£} >50.1 . Unstabl e

1. voltage probes were placed within 0.050 inch of the plastic

housi ngs.
; CXR
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IEST REQUIREMENTS
Group 1
LLCR <10.0 mQ
Gas Tight No danmage
LLCR <20.0 mQ
Group 2
LLCR <10.0 mQ
Mating Force Record
Unmat 1 ng Force Record
Durability No damage
Mating Force Record
Unmat 1 ng Force Record
LLCR <20.0 mQ
Vi bration No danmage
LLCR <20.0 mQ
Shock No damage
LLCR <20.0
G oup 3
Engagenent Forces Record
Separation Forces Record
Mating Forces Recor d
Unmat I'ng For ces Record
Durability No damage
Mating Forces Record
Unmat 1 ng Forces Record
Vi bration No damage
1.0 mcrosecond
Shock No danmage
1.0 mcrosecond

Group 4
LICR 10. 0 mQ
Durability No danmage
LLCR 20.0 m
Ther mal Shock No damage
LLCR o 20.0 mQ
Cyclic Humdity No damage
LICR 20.0 mQ

/

<5.3 mQ
Passed
<5.1 mQ

<6.6 mk2
<14.5]1 bs.
>10.51 bs.
Passed
<13.3 1lbs.
>11.01bs.
<5.5 mQ2
Passed
<15.3 mQ2
Passed
<12.7 mQ

<2.00z.
>0.80z.
<20.01bs.
>12.51Dbs.
Passed
<16.51bs.
>11.51 bs.
Passed
Passed
Passed
Passed
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TEST
Group 5

[ nsul ati on Resi stance
DW
Thermal Shock

DW

Cyclic Humdity
Resi stance
Capaci tance
Group 6

LLCR

Thermal Age
LLCR

Gas Tight

LLCR

Supplemental Test

Nor mal Force

LLCR

>5000 megohns
1000 vac

No danmage
1000 vac

No danmage
>1000 megohns
<2.0 pF

<10.0 m&2
No damage
<20.0

No danmage
<20.0 m2

Pl ot

Low Level Grcuit Resistance
Dielectric Wthstanding Voltage

50,000 nmegohmns
Passed

Passed

Passed
PassedInsulation
50,000 megohns
CO.5 pF

5.9 mQ
Passed
5.7 mQ2
Passed
5.4 mQ2

20.0 gms/0.001"
+Pr el oad
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eg

Equipment List

ID#| Last Cal | Next Cal|Equipment Name Manufacturer Accuracy Model # Serial # Freq Cal
18 Bench Oven Blue M Company 10.5°C POM7-256C |P38-1452 Each Test
27  2/119/92 8/19/92 | Temp/Hum Cycle Blue M Company +1% of span FR-256PC-1 {F2-249 3 months
30] 1/16/92 7/16/92 | Discontinuity Monitor Associated Test Lab {t 50 ns DM-600-10  {382-1 6 months
34 Shock Machine Avco See ID# 14 & 117 |SM110-3 1047 Each Test
38 Universal Test Stand Chatillon N/A UTSM-SS 1030 N/A
45 Plotter Hewlett Packard N/A 72258 2106A03238 {N/A
99 117192 1/7/93| T/M Microscope Mitutoyo Corp. See specification | TM111 30046 12 months

1 15f 6/30/91 6/30/92 | Vibration Controller B&K +4% 1047 1162161 12 months

117 3/12/92} 9/12/92 | Oscilloscope Hewlett Packard | See specification | 54200 2445A 00127 | 6 months

157 3/5/92 9/5/92 Digibridge Genrad Inc. See specification 1657 7131004010 |6 months

159 11/21/91 | 5/21/92 |Force Gage (30 Ibs.) Chatillon 2.5% of full scale |DPP-30 3884 6 months

1924 10/10/91 § 10/10/92 | Vertical Thermal Shock Cincinnati Sub Zero {N/A VTS-1-5-3 88-11094 12 months

200 Power Supply PCB Piezotronics N/A 482A 4210 N/A

206 3/12/92 3/12/93 | Digital Force Gage Chatillon Company +.25% of full scale | DFGRS-10 2346 12 months

207} 10/24/91 4/24/92 | Micro-ohm Meter Keithley Company See manual 580 438208 6 months

223 PCB Power Supply PCB Piezotronics N/A 482 4356 N/A

251 Computek Syétem Packard Bell N/A 286 105670 N/A

281 Vibration Power Supply Ling Dynamics See manual DPA 10K 156 N/A

282 Vibration Shaker Ling Dynamics N/A V-730 163 N/A

295| 2/20/92 8/20/92 | Micro Ohm Meter Keithley Company See manual 580 480781 6 months

315 X - Y Table N.E. Affiliated Tech. [N/A XY-6060 N/A N/A

321 2/13/92 2/13/93 } AC-DC Hipot/Megohmeter {Hipotronics Co. N/A H306B DS 16-201 12 months

323 Computer Legatech See manual 286-12 N/A N/A

398 2/4/92 8/4/92 500 Pound Force Gage Commercial Scale Co. +.15 % f.s. DFI-500 11792 6 months

CONTECH RESEARCH, INC.
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PROJECT NO. : 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-S-DV DESCRI PTION:  Receptacl e and Header

___________ ssM-131-03-sbv_ ________Connectors
SAMPLE SI ZE: Two Each TECHNI Cl AN: RO

START DNTE  317-92  COWLETE DNE 4722
ROOM AMBIENT: ~~ 22°¢ RELATIVE HMDITY: . 26%
EQU PMENT 1D 295, 323, Applicable Gassware
GAS TIGHT

PURPCSE:

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 contactinﬁ surfaces to
prevent harsh environnment from penetrating between them and
formng oxides and/or filnms which will degrade electrical

per f or mance.

L Thehtéast was performed in accordance with EIA RS-364, TP-36,
Met hod | .

2. Ntric acid was placed in the test chanber of a sufficient
volune to result in saturation of the test chanber. The
condi tions were room anbi ent.

3. The solution was allowed to saturate the test chanmber for a
m ni num of 15 m nutes.

4. The test sanples were placed in the test chanber and exposed
for one hour + 5.0 mnutes.

5. The test sanmples were placed in such a manner as not to be
closer than 1" (25mm) fromthe wall of the test chanber and
not closer than 3" (76mm) fromthe sol ution surfaces.

6. After exposure, the sanples were renmoved from the test
chanber and oven dried at s0°c for a mninumof one hour.

s CXR—
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PROCEDURE -- Conti nued:

8. Wthin 60 mnutes of drying, the final low level circuit
resistance was neasured and recorded. Measurenents were
performed with the test sanple at room amnbient.

9. Low level circuit resistance was neasured in accordance with

M L-STD- 1344, nethod 3002 with a 100 mllianp test current
and 20 mllivolt open circuit voltage.

REQUI REMENTS:

1. The initial low level circuit resistance shall not exceed
10.0 m ! li ohns.

2. The final low level circuit resistance shall not exceed 20.0
mlliohns.

RESWTS. T

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

LOV LEVEL CIRCUT RESI STANCE

Milliohms)
Avg. Max
Sample ID# Avg. Max M n. Change  Change
ID# |-1, Initial 4.6 5.3 4.2
Fi nal 4.4 50 4.1 -0.2 +0.2
ID# |-2, Initial 4.5 5.2 4.1
Fi nal 4.5 5.1 4.1 0.0 +0.7

2. See pages 11a thru 11p for individual data points.

CXR
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LOW-TEVEL CONTACT RESISTANCE Page 1

Project it $2117 Spec: MIL-STD-1344 METHOD 3002
Cuslomer: SAMTEC SubGroup: 1 [ IO# 1-1

Product: #2 POSITION CONMECTCR File #: 211701

Descripliion: TSM-121-01--%-DU/SSM-121- =3-3-0V Print Date: O7apr%2

Open circuit veltage: 2° willivolts Test current: 100 milliamps

Units: milliohms
Delta valees

Temp °C +22 +23
R.H.% 26 30

Dale 17Marsz 07AprSe
Pos ID INITI&L GASTIGHT
4,460 0.00

2

3 1,17 -0.02
‘ 4.87 -0.48
7 4.4¢ -0.12
11 4.72 +0.22
12 5.11 -0.73
14 5.22 -0.97
17 4.31 +0.22
21 4.28 -0.13
22 4.5¢% -0.04
26 4.58¢ ~0.2¢
27 4.5% -0.24
20 5.08 -0.2¢
24 4050 +0.17
28 4.09 g.0%
3% 422 -0.02
40 446 -0.1¢9
44 4.34 +0.07
A5 4.49 S 44
49 4.20 +0.192
50 4.52 D.00
4 450 10.01
55 1. 30 -0.75
40 4.3¢% ~0.10
41 5.08 ~0.51
HIGH .32 +0.270

.17 -0.3%7
AVEG L6l -0.1¢C
STD DEV .21 0.%1
OPENS 0 C

LOW

[u QS SO ]

1 Anoasterish (¥) indicates an open civoultl oy a valee
greater Lhan Doohmz.
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LA FUET

Project #: %2117
Customer: SAMTEC
Product: ¢2 POSITION FONHECTOR
Oescripiicn: ToH

Open civcult voltaoe: 20 millivolls

Temp ©C 422 423

R.H.% 26 20
Date l/”u /L. 7?’1,’"]92

Pos IO INITIAL GASTIGHT
Z 4.47 -0.25
: 4,10 +0.01

£ 1,29 b0 L 70
g +0.£0
11 b0 11
12 -0.10
16 -0.07
17 ‘ -0.23
21 4 0,12
22 41 0.0
RS 5,18 -0.54
27 4,37 -0.57
2C 4.51 +0.52
24 .40 0.11
25 4.10 +0.05
3% 4,43 +0.40
40 Y -0.27
44 4012 +0.31
45 d.44 +0.0%
49 4.36 +0.1%
50 4,28 -0.29
54 4.47 -0.07
55 4,68 -0.27
&0 4.7¢ +0.01
21 4.6G -0.20

-l

HIGH
LOW

AVG

STD DEV 27
CRENS O

“n

I
.
re
y O

9Oy N

J o

[}

O O T
) O (N

[ ]
(_‘)(l

IMITIALS il Vo

2 - fn oazterick

o
araauvd

CONTA

M-121-01-3-DVY/5SM-151-03-5-DV

\
oy
/

<.

11b

milliohms
 values

Page 1

Spec: MIL-STD-1244 METHOD 2002
SubGroup: 1 [ ID# 1-2

File #: 211702

Prini Date: 07Apr9o2

Test current: 100 milliamps

opren cilvecit or oa value



TEST RE T
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PRQJIECT NO. : 92117 SPEC! FI CATI ON: N A

PART NO.: TsSM-131-01-S-Dv DESCRI PTI O\ Receptacl e and Header

SSM-131-03-S-DV Connectors
SWPLE SZE  Two Each TEONOMY RO
ST DNE 32652 | COWLETE DNE 32692
ROOM AMBIENT: _ 22°C RELATIVE HUMIDITY: ... 8% ..
SQUPNENT Tof: 159, ms, s
MATING AND UNMATING FORCE

PURPCSE:

To determne the mechanical forces required to mate and unmate
the connector halves with all guiding and applicable hardware
assembled to the test sanples.

1. The test was performed in accordance with ML-STD 1344,
Met hod 2013.

2. The test sanples were fixtured to the base plate of the test
stand and applicable force gauge.

3. The fixturing was acconplished to assure axial alignment and
al l owed self centering nmovement to exist.

4, The test rate was 1.0 inch/m nute.

REQUI REMENTS

The force required to nmate and unmate the connector halves shall
be measured and recorded.

RESULTS

The following is a summary of the observed forces neasured and
recor ded.

MATING FORCE UNMATI NG FORCE
Sampl e ID# (Pounds) {Pounds)
2-1 12.0 10.5
2-2 14.5 12.5

13 Cm——
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PROJECT NO: 92117 SPEC! FI CATI ON: N A

PART NO.: TsM-131-01-s-Dv DESCRI PTI ON:  Receptacle and Header

Ce......58M-131-03-S-DV .. Connectors .
SAVPLE SI ZE: Two Each TECHNI Cl AN: RO

ST BE 169 GREE DR R
ROOM AMBIENT. ~~ 22°¢c RELATIVE HMDITY.  26%
EQUPMENT 1Dw 295, 3823 ..
Low LEVEL Cl RCUI T RESISTANCE (LLCR)

PURPCSE:

To evaluate contact resistance characteristics of the contact
systens under conditions where applied voltages and currents do
not alter the physical contact interface and will detect oxides
and filnms which degrade electrical stability. It is also
sensitive to and may detect the presence of fretting corrosion
i nduced by mechanical or thermal environments as well as any
significant |loss of pressure.

1. This test was perforned in accordance with M L-STD 1344,
Method 3002 with a 100 millianp maxi mum test current and an
open circuit voltage of 20 millivolts (four wire technique).

2. The voltage probes were attached to the contact termnations
on the solder side of the test board w thin 0.060" of the
board surface.

3. The voltage probes were attached to the contact term nations
within 0.060" of the connector housing.

REQUI REMENTS

The low level circuit resistance as neasured shall not exceed
10.0 mQ.

: (XR—
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RESULTS:

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

LOW LEVEL CIRCUIT RESISTANCE

Milliohms)
std.
2-1 5.2 =6 4.8 0.4
2-2 5.3 =4 4.8 0.4

3. See pages 21a thru 21b for individual data points.

Contech Research
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PART NO.: TSM-131-01-s-Dv DESCRI PTI ON:  Receptacl e and Header

___________ SSM-131-03-s-Dv______..........Connectors .
SMPLE SIZE Qe Bach TEONOAN RO .
START DATE:  3-27-92  COMWPLETE DATE 3-27-92

ROOM AVBIENT:  26°c  RELATIVE HMDITY: 2%
EQUPMENT D¢ 205 323, 38, 398, 315, Manual
_________________________________________________________________
PURPCSE:

1. To determine the effects of subjecting the test sanples to a
predeterm ned nunber of mating and unmating cycles simulating
t he expi?ted mechanical life of the of the product being
eval uat ed.

2. 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 predetermned number of cycles.  Upon
conpletion, the units being evaluated are exposed to the
environnents as specified to asses any inpact on electrica
stability resulting fromwear or other wear dependent
phenonenon.

3. This type of preconditioning sequence is also used to
nechani cally stress the connector system as would normal |y
occur in actual service. This sequence in conjunction with
other tests is used to determne 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 perfornmed in accordance with M L-STD 1344,
Met hod 2016.

2. Test Conditions:

a) No. of Cycles : 50
b) Rate : 500 cycles/hr

3. The test sanples were axially aligned to acconplish the
mating and unmating function allowi ng for self-centering

movement .
« CXR—
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PROCEDURE - Conti nued

4, Low level circuit resistance was performed in accordance with
M L- STD- 1344, Method 3002 using a 100 mllianp nmaxi num test
voltage and a 20.0 mllivolt open circuit voltage.

REQUI REMENTS:
1. There shall be no evidence of physical damage to the test
sanpl es so tested.

2. The force required to mate and unmate the connector hal ves
shal | be neasured and recorded.

3. The LLCR shall not exceed 20.0 mQ.

RESULTS:
1. There was no evidence of physical damage to the test sanples
as tested.

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

LOVLEVEL CIRCUT RESI STANCE

Milliohms)
Avg. Max Std.
2.2 5.1 5.5 4.8 -0.2 +0.7 0.4
3. See pages thru for individual data points.

4, The following is a sunmary of the data observed:

MATI NG FORCE  UNMATI NG FORCE
Sample ID# {Pounds) (Pounds)

2.2 13.3 11.0

YR
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PRQJECT NO.: 92117 SPEC! FI CATI ON: N A

PART NO: TSM-131-01-5-DV DESCRI PTI ON:  Receptacl e and Header

... SsMe131-03-s-DV. Connectors .
SAVPLE SIZE: ~ Two Each TEGNOAN. RO
START DATE. = 4 -%9%2 COMPLETE DATE: ~~ 4-14-92
ROOM AMBI ENT: 20°C RELATI VE HUM DI TY: 24%

EQUPMENT ID# 281, 115, 223, 282, 323, 295
VIBRATION, SINUSOIDAL

PURPCSE:

1. To evaluate the test sanples to determne if fretting
corrosion occurs due to nechanical notion. To evaluate the
integrity of the test sanples relative to a severe nechani cal
envi ronment .

2. To determine the effects of vibration within the predom nant
vibration frequency ranF_e and magni tudes that may be
encountered during the life of the product being eval uated.

1. Low level circuit resistance was nmeasured and recorded in
accordance with ML-STD 1344, Method 3002, with a 100
mllianp maximum test current and a 20.0 mllivolt open
circuit voltage.

2. Vibration was performed in accordance with M L-STD 1344,
Met hod 2005, Test Condition I11.

3. Test Conditions:

a) Frequency : 10 to 2000 to 10 Hz
b) Amplitude : 0.06" da or 15 Gs
c) Duration . 4.0 hrs/axis, 3 axis total
d) Test Current : 100 ma
e) Sweep Tinme : 20 mnutes
REQUI REMENTS:

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

2. The lowlevel circuit resistance shall not exceed 20.0 mQ.

Contech Research




RESULTS:

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

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

LOV LEVEL G RCU T RESI STANCE
Milliol

Avg. Max Std.
Sample ID#  Avg. MaxX M n. Change Change Dev.

5.6 8.5 4.9 +0.5 +2.9 0.9
6.1 4.7

2-1 .
2-2 15.3 +0.8  +10.23 2.3

3. See pages o215 thru 3qp for individual data points.
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PRQJIECT NO. : 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-S-DV DESCRI PTI ON: Receptacle and Header

SSM-131-03-S-DV Connectors
SWPLE SIZE  Two Each TECNCAN RO
START DATE  4-14-92  OCOVPLETE DATE . 41492
ROOM AVBIENT:  20°C  RELATIVEHMDITY: 2%
ECUPWENT D 34, 117, 45, 200, 323, 295
MECHANICAL SHOCK (SPECIFIED PULSE)

PURPOSE:
To determne the nechanical and electrical integrity of the test

sanples for use with electronic equipment subjected to shocks
such as those expected from handling, transportation, etc.

1. The shock test was perfornmed in accordance with M L-STD 1344,
Met hod 2004, Test Condition A

2. Test Conditions:

a) Peak val ue 50.0 G

b) Duration 11.0 mlliseconds

c) Wave form Hal f Sine

d) Velocity : 11.3 feet per second

e) No. of shocks : 3 shocks/direction, 3 axis (18 total)

3. Final low level circuit resistance was measured in accordance
with ML-STD- 1344, nethod 3002 with a 100 millianmp naxinmm
test current and a 20.0 mllivolt open circuit voltage.

REQUI REMENTS:

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

2. The low level circuit resistance shall not exceed 20.0
m | |iohns.

Contech Research




RESULTS

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

2. The following is a summary of the data observed

LOVLEVEL CIRCUT RESI STANCE

AMilliohms)
Avg. Max  Std.
Sample ID# Avg. Max M n. Change Change Dev.
2- | 5.3 7.3 4.8 +0.2 +2.3 0.8
2-2 6.0 12.7 4.8 +0.7 +7.6 1.8
3. See pages thru for individual data points.

4, The following are the shock characteristics as shown in
Figures # 1 (calibration pulse), and # 2 (test pul se) :

Calibration Test
—AX] ration
Delay 1 to 1: Duration time 10.96 ns 11.05 ns
M1 I1seconds per division 5.00 ms 5.00 ns
Y-Axis (G Level)
MV/div X 0.1 G G's/division 10.0 Gs 10.0G's
Vamp 1 x 0.1 : Glevel 51.6 Gs 51.6G's

- CXR—
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LOW-LEVEL CONTACT RESISTANCE Page 1

Project #: 92117 Spec: MIL-STD-1344 METHOD 3002
Customer: SAMTEC SubGroup: 2 [ ID# 2-1 ]
Product: 62 POSITION CONNECTOR File #: 211703

Description: TSM-131-01-5-0V/55M-131-03-5-0V Print Date: 14Apro92

Open circuit voltage: 20 millivolts Test current: 100 milliamps

Units: milliohms
Delta values

Temp ©C +26 +16 +20
R.H.% 30 24 24
Date 24Har92 14apr92 l4apr92
Pos ID 1stMATE VIBR. M. SHOCK
2 4.87 +0.35  +1.30
3 4.82 to.34 t0.42
4 5.01 +0.9¢ +0.10
7 4.90 0.00 -0.04
11 4.82 +0.03 +0.24
12 4.94 to.07 to.20
14 5.22 -0.28 -0.22
17 5.41 -0.05 -0.37
21 5.21 -0.20 -0.22
22 5.39 -0.24 -0.40
24 5.24 -0.13 -0.08
27 5.13 to.37 to.49
28 4.95 to.23 to.50
34 5.10 to.12 to.12
35 5.04 +0.32 -0.20
39 4.94 +1.09 to.04
40 6.58 -0.43 -1.47
44 4.84 tl.22 t1.13
45 5.19 -0.01 +0.28
49 5.47 -0.30 -0.39
50 5.92 +2.58 +0.0¢
54 4.94 +2.86 +2.33
55 5.25 to.12 +0.21
40 5.52 +1.82 +1.68
41. 5.50 +1.34 -0.24
HIGH 4.58 +2.86 t2.33
LOW 4.82 -0.43 -1.47
AVG 5.21 +0.48 to.22
STD DEV 0.39 0.09 0.7¢
OPENS 0 0 0
INITIALS RVD RVO RVO
NOTES:

1 - An asterisk (x) indicates an cpen circuit or a value
qreater than 2 ohms. PRI



LOW-LEVEL CONTACT RESTISTANCE
Project #: 92117
Customer: SAMTEC
Product: 42 POSITION CONNECTOR
Description: TSM-131-01-5-DV/5SM-131-03-5-DV

Open circuit voltage: 20 millivolts

Units: milliohms
Delta values

Temp ©C +2¢ +26 +1¢ +20
R.H.% 30 32 24 24
Date 26Marg2 27Mar92 14Apr92 14Apr9z
Pos 1D 1stMATE DURAR VIBR. tl.SHOCK
2 5.02 to.10 +1.87 +2.76
C! 5.02 to.03 +1 .67 +3.84
4 4.94 to.14 +0.47 to.27
7 £.18 -1.02 +0.37 -0.75
11 5.03 +0.13 +1.55 +1.75
12 5.08 to.07 -0.05 +0.05
16 5.04 to. 04 -0.03 t0.07
17 5.02 -0.12 +0.21 +0.20
2 4.27 +0.33 +0.36 tcl.37
22 5.00 -0.06 +0.4¢ +0.21
24 5.52 -0.44 -0.24 -0.43
27 4.83 +0 .49 +0.47 +0.22
28 .14 -0.32 -0.04 -0.26
24 5.2% -0.31 +5 .14 t0.92
35 5.24 -0.22 +1.18 +1.9%9¢
39 4.93 -0.12 +1.11 +1.27
40 5.37 -0.27 -0.03 to.24
44 4.00 -1.04 -1.17 -0.91
45 h.4d -0.94 -1.42 -1.21
49 5.45 -0.20 +0.31 to0.27
50 5.14 -0.22 -0.50 -0.34
54 5.1¢ -0.21 -0.24 -0.14
55 5.74 -0.88 -0.91 -0.42
40 4.85 -0.02 +0.10 +0.19
41 5.12 +0.04 t10.25 +7.57
HIGH 4.44 +0.69 +10.23 +7.57
LOW 4.83 -1.04 -1.42 -1.21
AVG 5.2¢% -0.20 to.33 +0.70
STD DEV Cl.42 0.42 2.33 1.84
OPENS 0 0 0 0
INITIALS Ry RVD RVO RVD
NOTES:

Page 1

Spec: HIL-STD-1344 METHOD 3002
SubGroup: 2 [ ID# 2-2 ]

File #: 211704

Print Date: 16Apr92

Test current: 100 milliamps

1 - fAn asterisk (%) indicates an open circult or a value

grezter than 2 ohms.
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PRAJECT NO.: 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-S-DvV DESCRI PTI ON:  Receptacle and Header

... . SsM-131-03-s-Dv Connectors .
SAMPLE SI ZE: Two Each TECHNI Cl AN: RO

START DATE.  3-20-92 COWLETE DATE 3-20-92
ROOM AVBIENT.  22°c  RELATIVE HMDITY.  28%
EQUI PNVENT | D#: 38, 206

ENGAGEMENT AND SEPARAT| ON FORCE

PURPOSE:
To determne the magnitude of nechanical forces required to mate

and unmate the a test pin to and from an individual socket
cont act .

1.  The test was perfornmed in accordance with M L-STD 1344,
Met hod 2014, Procedure 1.

2. Test Conditions:

a) Test Pin D aneter : 0.025 £ 0.0001 inches
b) No. of Cbservations : 25
c) Rate - 1.0 inch/ mnute

3. The test pin was cleaned with isopropyl alcohol after every
ten neasurenents.

REQUI REMENTS:

1. The force required to insert and wthdraw the test pin shall
be neasured and recorded.

YR
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RESULTS:

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

ENGAGEMENT FORCE SEPARATION FORCE
{Qunces) {Ounces)
3-1 1.5 2.0 1.2 1.1 1.6 0.8
3-2 1.3 2.0 1.0 1.0 1.3 0.8

2. See pages 24a thru 244 for individual data points.

Contech Research

CXR_



INSERTION/WITHORAWAL FORCE Page 1

Project #: 92117 Spec: MIL-STD-1344 METHOD 2014
Customer: SAMTEC SubGroup: 3 [ ID# 3-1 ]
product: 62 POSITION CONNCTOR File #: 211711

Description: TSM-131-01-S-DV/SSM-131-03-5-DV Print Date: 20Mar9z

Units: OUNCES
Delta values

Temp ©C +22

R.H.% 28
Date 20Mar92
ID # INSERTIO
4 1.50
5 1.98
8 1.92
9 1.68
13 1.41
14 1.30
18 1.34
19 1.33
23 1.41
24 1.22
29 1.34
30 1.30
36 1.62
37 1.39
41 1.42
42 1.54
46 1.62
47 1.33
48 1.60
51 1.22
52 1.58
53 1.17
55 1.30
56 1.74
57 1.30
HIGH 1.98
Low 1.17
AVG 1.47
STD DEV 0.21
OPENS 0
INITIALS RVO

24a



IMSERTION/WITHDRAWAL FORCE _Page 1

Project #: 92117 Spec: MIL-STD-1344 METHOD 2014
Customer: SAMTEC SubGroup: 3 [ ID# 3-2

Product: 62 POSITION CONNCTOR File #: 211714

Description: COPY Print Date: 20Mar9z

Units: OUNCES
Delta values

Temp ©C +22

R.H.% 28
Date 20Mar9g2
ID # WITHDRAW
4 1.26
5 1.04
8 1.17
9 1.01
13 0.98
14 1.23
10 1.23
19 1.06
23 1.17
24 1.10
29 0.94
30 1.15
36 1.01
37 1.02
41 1.01
42 1.01
46 0.85
47 1.01
48 0.91
51 0.98
52 0.90
53 0.78
55 0.98
56 0.90
57 1.04
HIGH 1.26
LOW 0.70
AVG 1.03
STD DEV 0.12
OPENS 0
INITIALS RVO

24Db



INSERTION/WITHDRAWAL FORCE

Project #: 92117

Customer: SAMTEC

Product: 62 POSITION CONNCTOR

Description: TSM-131-01-5-DV/SSH-131-03-S-0V

Units: OUNCES
Delta values

Temp ©C +22

R.H.% 29
Date 20Mar92
1D # WITHDRAW
4 1.44
5 1.55
8 1.07
9 1.14
13 1.06
14 1.06
18 1.07
19 1.01
23 0.98
24 1.07
29 1.07
30 0.99
36 1.36
37 1.04
41 1.33
42 1.46
46 1.04
47 0.98
48 1.52
51 1.07
52 1.23
53 0.83
55 1.01
56 1.14
57 1.02
HIGH 1.55
LOwW 0.83
AVG 1.14
STD DEV 0.19
OPENS 0
INITIALS RVO

24c

Page 1

Spec: MIL-STD-1344 METHOD 2014
SubGroup: 3 [ ID# 3-1

File #: 211712

Print Date: 20Mar92



INSERTION/WITHDRAWAL FORCE Page 1

Project #: 92117 Spec: MIL-STO-1344 METHOD 2014
Customer: SAMTEC SubGroup: 3 [ 10# 3-2

Product: 62 POSITION CONNCTOR File #: 211713

Description: COPY Print Date: 20Mar92

Units: OUNCES
Delta values

Temp ©C +22

R.H.% 28
Date 20Marsg2
10 # INSERTI10
4 1.36
5 1.33
8 1.98
9 1.20
13 1.26
14 1.58
18 1.60
19 1.33
23 1.76
24 1.74
29 1.18
30 1.41
36 1.14
37 1.07
41 1.14
42 1.02
46 1. 06
47 1.06
48 1.10
51 1.07
52 [.J.7
53 1.18
55 1.04
56 1.02
57 1.10
HIGH 1.90
LOW 1.02
AVG 1.28
€7D DEV 0. 26
OPENS 0
INITIALS RO

24d



PROJECT NO: 92117 SPECI FI CATI ON: N A

PART NO.: TSM-131-01-S-DVDESCRI PTION:  Receptacle and Header

..., SSM-131-03-8-DV . Connectors ...
SAWPLE SIZE  Two Each ~TEGNQGAN RO ...
START DATE __: 3-26-92 COMPLETE DATE: . 3:26:92 .
ROOM AMBIENT. __ 26°C RELATIVE HMDITY.  30% ..
EQUIPNENT 1D#: 388, 159, 315 ..
MATING AND UNMATING FORCE

PURPOSE

To determne the nechanical forces required to mate and unnate
the test sanples with all guiding and applicable hardware
assenbl ed to the Connector Hal ves.

1. The test was performed in accordance with M L-STD 1344,
Met hod 2013.

2. The test sanples were fixtured to the base plate of the test
stand and applicable force gauge.

3. The fixturing was acconplished to assure axial alignnent and
al  oned self centering nmovenent to exist.

4, The test rate was 1.0inch/minute.

REQUI REMENTS

The force required to mate and unmate the Connector Halves shal
be measured and recorded.

RESULTS

The following is a sunmary of the observed forces neasured and
recor ded.

MATI NG FORCE UNVATI NG FORCE
Sample ID# {Pounds) {Pounds)
3-1 17.5 12.5
3-2 20.0 13.0

Contech Research




PRAJECT NO.: 92117 SPEC! FI CATI ON: N A

PART NO.: TsM-131-01-S-DvV DESCRI PTI ON:  Receptacl e and Header

SSM-131-03-S~-DV Connectors
SMPLE SIZE Qe Each TEGNCAV RO
START DATE _3-27-92  COWPLETE DATE  3:21:92 .
ROOM AMBIENT: . 26%C ... RELATIVE HMDITY: 2% .
EQUIPNENT 1D#: 38, 398, 815 Manual .
DURABILITY

PURPCSE:

To determne the effects of subjecting the test sanples to a
predet erm ned nunber of rratmg and unmating cycles sinulating the
expected nmechanical life of the of the product being eval uated.

1. The test was perfornmed in accordance with M L-STD 1344,
Met hod 2016.

2.  Test Conditions:

a) No. of Cycles : 50
b) Rate . 500 cycles/hr

3. The test sanples were axially aligned to acconplish the
mating and unmating function allowing for self-centering
movenent .

REQUI REMENTS:

1. There shall be no evidence of physical damage to the
Connect or Hal ves so tested.

2. The force required to mate and unmate the test sanples shall
be measured and recorded.

: CXR—
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RESULTS:

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

MATING FORCE  UNMATING FORCE

Sampl e ID# (Pounds) {Pounds)
3-2 16.5 11.5
2. There was no evidence of physical damage to the connector
as tested.

- CXR—
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PROJECT NO.: 92117 SPEC! FI CATI ON: N A

PART NO.: TsM-131-01-s-Dv DESCRI PTI O\ Receptacle and Header

SSM-131-03-S-DV Connectors
SWPLE SIZE  Two Each TECNGAX RO
STWT DNTE 4992 COPLETE DNE 41492
ROOM AMBI ENT: 20°C RELATI VE HUM DI TY: 24%
EQU PVENT IDé: 30, 281, 115, 223, 282
VIBRAT| ON. SINUSOIDAL

PURPCSE:
To determne the effects of vibration within the predom nant

vibration frequency range and magnitudes that my be encountered
during the life of the product being eval uated.

1. Vibration was performed in accordance with M L-STD 1344,
Met hod 2005, Test Condition I11I.

2. Test Conditions:

a) Frequency : 10 to 2000 to 10 Hz
b) Anmplitude : o0.06"da or 15 Gs
c) Duration 4.0 hrs/axis, 3 axis total
d) Test Current : 100 na
e) Sweep Tinme : 20 nminutes
REQUI REMENTS:

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 crosecond.

RESULTS:

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

2. There was no interruption greater than 1.0 m crosecond.

: CXR—
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PROJECT NO: 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-S-DV DESCRI PTI ON.  Receptacle and Header

SSM-131-03-5-DV Connectors
SRESZE  Tw Bch TEOMOAY R
START DATE: 4-14-92 COVPLETE DATE: 4-14-92
o e aoe e o
s o s s 1, s T

PURPOSE:
To determne the nmechanical and electrical integrity of the test

sanples for use with electronic equi pment subjected to shocks
such as those expected from handling, transportation, etc.

1. The shock test was performed in accordance with M L-STD 1344,
Met hod 2004, Test Condition A

2. Test Conditions:

a) Peak value : 50.0G

b) Duration :11.0 mlliseconds

c) Wave form - Half Sine

d) Velocity : 11.3 feet per second

e) No. of shocks : 3 shocks/direction, 3 axis (18 total)

REQUI REMENTS:

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 crosecond.

Contech Research




RESULTS:

1. There was no evidence of physical.

as tested..

danage to the test sanples;

2.. There was no contact. interruption greater than 1.0

m crosecond. .

3. The following are the shock characteristics as shown in

Figures # 1 (calibration pulse),,

and # 2 (test pulse) :

Calibration Test
X-Pxis (T ,
Delay 1 to 1: Duration time 10. 96 ns 11.05 s
M1 I1seconds per division 5.00 ns 5.00 ns
X-2Axis (G Level)
Mv/div X 0.1 G G's/division 10.0 Gs 10.0 Gs
Vamp 1 x 0.1 G leve 51.6 G s 51.6 Gs

CXR
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PROQJIECT NO : 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-s-DV DESCRI PTI ON:  Receptacle and Header

SSM-131-03~-8-DV Connectors
SWPLE SIZE  Two Each TEONOAN RO
START DTE 31192 OMPLETE DNTE  31se
ROOM AMBI ENT: 22°C RELATI VE HUM DI TY: 26% _“_-
EQUIPMENT ID# 192, 159, 315, 323, 205
THERMAL SHOCK

PURPCSE:

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

1. Initial and all subsequent readings of low level circuit
resi stance was measured and recorded in accordance with
M L- STD- 1344, Method 3002, with a 100 mllianmp maxi num test
current and a 20.0 nmillivolt open circuit voltage. Voltage
prg_be plaelcerrent was in accordance with that previously
| nail cat ea.

2. Sanple ID# 4-3 and 4-4 were cycled 50 tines.

3. The test was performed in accordance with ML-STD 1344,
Met hod 1003, Test Condition A except as noted.

4,  Test Conditions:

a) Number of Cycles - 5 cycles

b) Hot Extrene . +105°C +3°Cc/-0°C
c) Cold Extrene . =55°C +0°C/-3°C
d) Tinme at Tenperature : 30 ninutes

e) Mated Condition : nated

5. The total nunber of cycles were performed continuously.

2 CXR—
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REQUI REMENTS:

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

2. The low level circuit resistance shall not exceed 20.0mQ.

RESULTS:
1. There was no evidence of physical damage to the test sanples
as tested.

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

LOVLEVEL CRCU T RESI STANCE

Milliohms)
Avg. VB
ID# 4-1, Initial 4.7 5.6 4.0
Fi nal 4.6 5.1 4.1 -0.1 +0.5
ID# 4-2, Initial 4.7 5.3 4.3
Fi nal 4.4 5.0 4.1 -0.3 +0.3
ID# 4-3, Initial 5.3 6.0 4.7
After Dur. 5.4 11.5 4.7 +0.1 +6.3
Fi nal 6.2 13.3 4.8 +0. 9 +8.1
ID# 4-4, Initial 5.2 7.0 4.2
After Dur. 5.7 12. 4 4.6 +0.5 +5.5
Fi nal 5.6 9.9 4.4 +0.4 +3.0

3. See pages 355 thru 35d for individual data points.
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PROJECT NO. : 92117 SPECI FI CATI ON: N A

PART NO.: TSM-131-01-S-DV DESCRI PTI ON:  Receptacle and Header

......_.5sM-131-03-s-DV Connectors
SAVPLE S| ZE: Two Each TECHN Cl AN: RO

START DATE  3-20-92  COVPLETE DATE  3.30.92
ROOM AMBI ENT: 22°C RELATI VE HUM DI TY: 28%

PURPCSE:

To evaluate the inpact on electrical stability of the contact
sgsten1mhen exposed to any environment which nay generate
thermal / noi sture type failure mechani sms such as:

a)

b)

Fretting corrosion due to wear resulting from mcronotion,
thermal cycling induces micronotion between contacting
surfaces and humdity accel erates the oxidation process.

Oxidation of wear debris resulting from induced m cronotion
mh|$h may have becone entrapped between the contacting
surfaces

Oxi dation of particulates Which may have been deposited on
the contacting surfaces from the surrounding atnosphere which
may have been entrapped between them due to induce

ni cromoti on.

Fai lure mechanisns resulting froma wet oxidation process.

This test obtains added effectiveness in enploynent of
tenperature cycling that provides a breathing action,

i nduci ng corrosion processes, and the introduction of

moi sture into partially sealed test samples. This condition
i nposes a vapor pressure on the sanples which constitutes the
maj or force behind the noisture mgration and penetration.

The test was perforned in accordance with M L-STD 1344,
Met hod 1002, Procedure Il with the follow ng conditions.

= CXR—

Contech Research




PROCEDURE -- Conti nued:
2. Test Conditions:

a) Preconditioning (24 hours) : 50°C x 2°C
b) Relative Humdity 90% to 95%
c) Tenperature Conditions : 25°C to 65°C
d) Mating Conditions . Mated
e) Munting Conditions .~ Mounted
f) Duration . 240 hours
3. Initial and all subsequent readings of |ow level circuit

resi stance was measured and recorded in accordance wth

M L- STD- 1344, Method 3002, with a 100 mllianp maxi mum test
current and a 20.0 mllivolt open circuit voltage. Voltage
pr(cj)_be plé';tcement was in accordance with that previously

| nai cat ed.

4. Measurenents after conpletion of the exposure was perforned
when the test sanples recovered to room anbient conditions.

REQUI REMENTS:

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

2. The low level circuit resistance shall not exceed 20.0
m || iohns.

RESULTS:

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

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

LON LEVEL G RCUT RESI STANCE

AMilliohms)
Avg. VB
Sample ID# Avg. Max Min Change  Change
ID# 4-1 (Uncycled 4.2 4.9 3.6 -0.5 +0.5
ID# 4-2 (Uncycled 4.3 5.0 3.5 -0.4 +0.5
|D# 4-3 (Qyc ed; 5.3 6.6 4.8 0.0 +0.7
|D# 4-4 (Cycled 5.3 5.8 5.0 +0.1 +1.4

3. See pages 35a thru 359 for individual data points.
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LOW-LEVEL CONTACT RESISTANCE Page 1

Project #: 52117 Spec: MIL-STD-1344 METHOD 3002
Customer: SAMTEC SubGroup: 4 [ ID# 4-1 ]
Product: 62 POSITION CONNECTOR File #: 211705

Description: TSM-131-01-5-DV/SSM-131-03-5-0DV Print Date: 30Mar92

@pen circuit voltage: 20 millivolts Test current: 100 milliamps

Units: milliohms
Delta values

Temp ©C +22 +22 +20
R.H.% 30 28 32
Date 13Mar92 20Mar%z2 30Har52

Pos 1D INITIAL T.SHOCK HUMIDITY

2 4.30 +0.05 -0.74
3 4.67 to.41 -0.84
6 4.37 +0.36 -0.15
7 4.31 +0.34 -0.65
11 4.97 +0.07 -0.81
12 4.32 +0.18 -0.45
16 4.75 +0.02 -0.91
17 4.68 -0.06 -0.89
21 5.57 -0.60 -0.80
22 4.71 -0.42 -0.27
26 4.03 +0.40 +0.1¢é
27 4.36 +0.52 +0.54
28 4.32 +0.25 -0.39
34 4.40 -0.14 -0.29
35 4.24 -0.06 +0.14
35 4.569 -0.44 -0.90
40 4.63 -0.57 -0.48
44 5.04 -0.57 -0.50
45 5.04 -0.85 -0.46
49 5.27 -0.48 -0.54
50 5.29 -0.16 -0.51
54 5.31 -0.64 -0.83
55 4.81 -0.05 -0.11
60 4.46 -0.15 -0.31
61 4.53 -0.40 -0.60
HIGH 5.57 +0.52 +0.54
LOwW 4.03 -0.85 -0.91
AVG 4.70 -0.12 -0.48
STD DEV 0.40 0.35 0.38
OPENS 0 0 0
INITIALS LL RVO RVO
NOTES:

1 - An asterisk (x) indicates an open circuit or a value
greater than 2 ohms.
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LOW-LEVEL LONTACT RESISTANCE Page 1

Project #: 92117 Spec: HIL-STD-1344 METHOD 3002
Customer: SAHTEC SubGroup: 4 [ ID# 4-2 ]
Product: 62 POSITION CONNECTOR File #: 211706

Description: TSM-131-01-5-DV/SSM-131-03-5-DV Print Date: 30Mar92

Open circuit voltage: 20 millivolts Test current: 100 milliamps

Units: milliohms
Delta values

Temp ©C 422 +22 +20
R.H.% 30 28 32
Date 13Mar92 20Marge 30Mar92

Pos 1D INITIAL T.SHOCK HUMIDITY

2 4.59 +0.05 -0.53
3 4.66 -0.43 -0.51
6 4.36 +0.12 10.54
7 4.50 -0.02 -0.50
11 4.28 -0.06 -0.15
12 4.68 -0.36 -0.69
16 5.29 -0.33 -1.06
17 4.77 -0.20 -0.47
21 4.84 -0.37 -1.08
22 4.65 -0.40 -0.64
26 4.57 +0.23 -0.13
27 4.55 to-29 -0.29
28 4.71 -0.29 -0.10
34 4.25 to.07 -0.72
35 4.75 -0.16 -0.44
35 4.83 -0.53 -0.28
40 4.73 -0.68 -0.60
44 4.49 -0.30 +0.16
45 4.88 -0.48 -0.22
49 4.89 -0.66 +0.12
50 4.60 -0.48 -0.66
54 4.87 -0.47 -0.85
55 4.58 -0.13 -0.34
60 4.26 -0.10 -0.12
61 5.15 -0.53 -0.50
HIGH 5.29 10.29 10.54
LOw 4.25 -0.68 -1.08
AVG 4.67 -0.25 -0.40
STD DEV 0.25 0.27 0.37
OPENS G 0 0
INITIALS LL RVO RUG
NOTES:

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 #: 92117 Spec: NIL-STD-1344 METHOD 3002
Customer: SAMTEC SubGroup: 4 [ ID# 4-3 ]
Product: 62 POSITION CONNECTOR File #: 211707

Description: TSM-131-01-5-DV/S5M-131-03-5-DV Print Date: 16Apr92

Gpen circuit voltage: 20 millivolts Test current: 100 milliamps

Units: milliohms
Delta values

Temp ©C +22 +22 422 +20
R.H.% 26 27 28 32
Date 17Mar92 18Mar92 20Mar9z 30Mar92
Pos 1D INITIAL DURAB. T.SHOCK HUMIDITY
2 5.42 -0.52 -0.28 +0.5¢6
3 5.68 -0.58 -0.32 10.23
6 5.84 +0.5¢ t2.13 -0.79
7 5.12 -0.12 +0.10 to.72
11 5.70 -0.70 -0.76 -0.39
12 5.90 +1.30 +2.48 +0.67
16 5.18 -0.38 +2.02 +0.08
17 5.73 -0.63 -0.51 -0.57
21 5.22 +6.28 +8.06 +0.20
22 5.51 -0.21 -0.40 -0.25
26 5.18 +0.62 +2.67 +0.19
27 5.29 -0.49 -0.13 -0.31
28 5.05 to.15 +0.1¢ -0.08
34 4.74 +0.76 +2.64 t0.17
35 4.77 -0.07 +2.29 +0.33
39 5.17 -0.47 -0.31 10.05
40 4 .57 -0.17 +2.51 -0.10
44 5.41 -0.71 -0.24 -0.53
45 5.00 -0.20 il.g84 -0.11
49 6.04 -1.24 -1.26 -1.28
50 4.95 -0.15 12.71 +0.50
54 4.95 -0.05 +2.59 10.39
55 5.19 -0.15, +0.0¢ -0.10
60 5.39 +0.01 -4.60 -0.16
61 5.14 -0.14 -0.07 -0.01
HIGH 6.04 +46.28 18.06 to.72
LOW 4.74 -1.24 -4.60 -1.28
AVG 5.30 +0.11 10.94 -0.02
STD DEV 0.35 1.35 2.28 0.46
0 PENS 0 0 0 0
INITIALS LL RVG RV VO
NOTES:

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 1t: 92117 Spec: NIL-STD-1344 METHOD 3002
Customer: SAHTEC SubGroup: 4 [ ID# 4-4 ]
Product: 62 POSITION CONNECTOR File #: 211708

Description: TSM-131-01-5-DV/S5M~-131-03-5-0V Print Date: 16Apr92

Open circuit voltage: 20 mi.llivolts Test current: 100 milliamps

Units: milliohms
Delta values

Temp ©C +22 +22 +22 +20
R.H.% 26 27 28 32
Date 17Mar9z 18Mar9%2 20Mar92 30Mar9g2

Pos 1D INITIAL DURAB. T.SHOCK HUMIDITY

2 4.99 +0.01 -0.12 +0.10
3 4._58 to.22 +1.98 +0.62
6 4.91 -0.01 +0.26 +0.17
7 4.71 -0.01 t2.54 to.29
11 4.71 to.09 t0.39 10.62
12 4.20 +4.40 +0.97 +1.44
16 5.21 -0.31 -0.26 to.31
17 5.18 to.22 -0.42 to.03
21 4.71 -0.01 to.31 +0.29
22 7.00 +1.10 +1.55% -1.44
26 5.39 -0.59 -0.52 -0.21
27 4.65 to.05 to.19 +0.50
28 6.95 +5.45 +2.97 -1.71
34 5.38 +1.32 to.04 -0.12
35 4.99 to.1l1 +0.2¢6 +0.60
39 5.54 -0.44 -0.09 to.31
40 5.38 -0.58 -0.42 -0.21
44 5.39 -0.59 -0.50 -0.34
45 4.93 -0.03 to.02 t0.35
49 5.30 -0.20 -0.04 to.44
50 5.36 -0.36 -0.14 +0.44
54 5.25 +1.45 -0.14 -0.04
55 5.05 to.15 +0.06 +0.08
60 5.16 to.54 +0.16 -0.08
61 5.11 to.49 to.55 +0.60
HIGH 7.00 +5.45 +2.97 +1.44
LOw 4.20 -0.59 -0.52 -1.71
AVG 5.20 +0.50 +0.38 to.12
STD DEV 0.62 1.44 0.93 0.63
OPENS 0 0 0 0
INITIALS LL RVG RUG RVO
NOTES:

1 - An asterisk (¥) indicates an open circuit or a value
greater than 2 ohms.
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TEST T

Thermal Shock/Cyclic Humidityv (IR & DWV)

Group S

- CXR
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PRQJIECT NO : 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-S-DV DESCRI PTI ON:  Receptacle and Header

___________ SSM-131-03-sbv . Connectors .
SAMPLE SIZE Two Each TECNCAN | RO .

START DATE. ~~ 3-19-92 COMLETE DATE . 319-92 .

ROOM AMBIENT. 22°c . RELATIVE HMDITY. . 2% .

B PMENT IDd: 82l

DIELECTRC WITHSTANDING VOLTAGE (SEA LEVEL)

PURPCSE:

To determine if the connector can operate at its rated voltage
and withstand monentary overpotentials due to swtching, surges
and other simlar phenonenon.

PROCEDURE
1.  The test was perfornmed in accordance with M L-STD 1344,
Met hod 3001.

2.  Test Conditions:

a) Between adjacent contacts : Yes

b) Mated condition . Unmat ed

c) Munting condition : Unnount ed

d) Hold time : 60 seconds

e) Rate of application . 500 volts/sec.
REQUI REVENTS

When a 1000 VAC test voltage is applied, there shall be no
evi dence of breakdown, arcing, etc.

RESULTS:

Al'l test sanples as tested nmet the requirenents as specified.

- CXR—
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PRQJIECT NO : 92117 SPEC! FI CATI ON: N A

PART NO: TsM-131-01-s-Dv DESCRI PTI ON:  Receptacl e and Header

... SSMAR3LT03SSDV L Connectors
SMPLE SIZE  Two Bach ~TEGNOAN RO ...
START DATE:  3-1r-82 COWLETE DATE ~  3:1892 .
ROOM AMBIENT.  22°C RELATIVE AMDITY: 2%
EQUIPMENT 1D 192 32 .
JTHERMAL SHQCK

PURPCSE:

To determne the resistance of a given Connector to exposure at
extremes of high and |ow tenperatures and the shock of alternate
exposures to these extremes, sinulating the worst probable
conditions of storage, transportation, and application.

1. The test was performed in accordance with M L-STD- 1344,
Met hod 1003, Test Condition A except as indicated.

2. Test Conditions:

a) Nunmber of Cycles : 5 cycles

b) Hot Extrene . +105°C +3°C/-0°C
c) Cold Extreme . =55°C +0°C/-3°C
d) Tine at Tenperature : 30 ninutes

e) Mating Conditions : Unmated
f) Munting Conditions :  Unnounted

3. The total number of cycles were performed continuously.

REQUI REMENTS:

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

2. Wen a 1000 VAC test voltage is applied, there shall be no
evi dence of arcing, breakdown, etc.

RESULTS:

1. Al test sanples so tested net the requirements as specified.

38 Cm
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PRAJECT NO: 92117 SPECI FI CATI ON: N A

PART NO.: TSM-131-01-s-Dv DESCRI PTION:  Receptacle and Header

... SSMRL31-03-8DV L Connectors_ ...
SAVPLE SIZE:  Two Each TEGNQAN RO .
START DATE.  3-20-92  COWPLETE DATE  3-20-92

ROOM AMBIENT:  22°C  RELATIVE HMDITY: 2%

PURPCSE:

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

PROCEDURE
1. The test was performed in accordance with M L-STD 1344,
Met hod 3003.
2. Test Conditions:
a) Between adjacent contacts ~ Yes
b) Mated condition - Unnat ed
c) Munting condition . Unnount ed
d) Electrification time : 2.0 mnutes
REQUIREMENTS: T

Wien the specified test voltage is applied (500 vbC), the
insul ation resistance shall not be less than 5000 megohns.

RESULTS:

The insul ation resistance exceeded 50, 000megohms.

xR
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REQUI REMENTS -- Conti nued:

2. WWen the specified test voltage is applied (500 vDC), the
insul ation resistance shall exceed 1000 nmegohns.

L Thereo| was no evidence of physical danage to the connectors as
t est ed.

2. The insulation resistance exceeded 50,000 megohns.
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PROQJIECT NO : 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-S-DV DESCRI PTI ON:  Receptacle and Header

___________ SSM-131-03-s-bv .. Commectors .
SAMPLE SIZE  Two Fach TEGNGAN RO
START DATE: = 3-30-92 COWLETE DATE  3:-30:%2
ROOM AMBIENT. 20 RELATIVE HMOITY: 32%
B PMENT D% ST
CAPACITANCE

PURPCSE:

To determne the capacitance characteristic between contacts
and/ or ot her metallic conponents assenbled to their housings.

PROCEDURE
1. The test was performed in accordance with ML-STD 202, Method
305.

2. Test Conditions:

a) Frequency © 1 KHz

b) Pol ari zati on : NA

c) Munting Conditions :  Unmount ed

d) Adjacent Contacts : Yes

e) Mating Conditions : Unnated

£) No. of Cbservations : Eight adjacent positions/
connect or

REQUI REMENTS:

The capacitance shall not exceed 2.0 pr at the specified
frequency.

RESULTS:

The capacitance was less than 0.5 pF.

7 CXR—
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PROJECT NO: 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-s-Dv DESCRI PTI ON:  Receptacle and Header

SSM-131-03-S-DV Connectors
SWPE SZE Two mon TEOWOAL R0
ST DNE 31302 CameE e are
ROV AVBIENT 22 RELATIVE MDITY a0
EQUIPMENT 1D 25L, 207, Applicable Gassware, 18
THERMAL RELAXATION
PURPCSE:

1. Contacts in their operating node are normally subjected to
mechani cal stresses and exposure to operational tenperatures.
The operational tenperatures are generated from adjacent
power sources and/or conponents as well as current flow ng
through the connector system Contact naterials under such
conditions will tend to relax which results in a permanent
|l oss of normal force. Contingent on the magnitude of this
relaxation with its resultant |oss of normal force,
potentially unstable electrical condition nay be created.
Al contact materials exhibit sone degree of relaxation.

2. To evaluate the magnitude of permanent set beyond that
i nduced by nechanical stresses of contact materials when
expgst to a thermal environnment which may inpact electrica
stability.

1. The mated systemwas exposed to 105°C for 300 hours.

2. Initial and subsequent low |evel circuit resistance was
measured and recorded in accordance with ML-STD 1344, Method
3002 with a 100 mllianp test current and a 20 mllivolt open
circuit voltage. Voltage probe placenent was in accordance
with that previously indicated.

3. Upon conpletion of the exposure,the sanples were exposed to a
gas tight environment as described in Goup 1 and |ow |evel
circuit resistance recorded.

Note: The final step (item#3) was performed to determne if
thermal relaxation resulted in the |oss of the gas

tight interface.
44 CXR—
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REQUI REMENTS:

1. The low level circuit resistance shall not exceed 20.0
m | |iohnms.

RESULTS :

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

LOV LEVEL G RCUIT RESI STANCE

AMilliohms)
Avg. VB
Sampl e ID# Avg. Max Min. Change Change
ID# 6-1, Initial 4.8 5.9 4.2
After Thernal 4.7 5.7 4.0 -0.1 +0.9
After Gas Tight 4.6 5.4 40 -0.2 +0.7
ID# 6-2, Initial 4.5 5.0 4.1 --
After Thermal 4,3 5.1 3.9 -0.2 +0.7
After Gas Tight 4.3 4.8 3.9 -0.2 +0.4

2 See pages 45a thru 45b for individual data points.
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LOW-LEVEL CONTACT RESISTANCE Page 1

Project #: 92117 Spec: MIL-STD-1344 METHOD 3002
Customer: SAMTEC SubGroup: 6 [ ID# 4-1 ]
Product: 62 POSITION COMMECTOR File #: 211709

Description: T53M-131-01~5-DV/5351M-131-03-5-DV Print Date: 07AaprS2

Open circuit voltage: 20 millivolts Test current: 100 milliamps

Units: milliohms
Delta values

Temp ©C +22 +22 +23
R.H.% 30 34 30
Date 13Marez 01Apv92 07aprec
Poz 1D INITIAL T.AGE GASTIGHT
2 4.53 +0.21 -0.24
3 4.39 +0.13 +0.04
é 4.29 +0.86 +0.24
7 4.74 to.24 +0.70
11 5.08 -0.52 -0.54
12 4.62 -0.12 ~-0.07
14 4.22 -0.24 +0.42
17 4.7% ~-0.39 -0.52
21 5.04 -0.72 -0.73
22 5.29 +0.47 -0.10
26 4.41 t0.01 -0.14
27 4.76 +0.41 -0.283
28 4.85 +0.81 ~-0.50
34 5.38 ~-0.%97 -0.22
25 4.52 t0.04 +0.20
39 4.74 -0.34 -0.59
40 4.85 ~0.43 -0.41
44 4.95 ~0.47 -0.49
45 4.52 -0.21 -0.13
49 5,30 -1.32 -1.22
S0 4.44 10.14 +0.34
54 4,64 -0.10 +0.22
55 4.4 4 -0.20 -0.19
60 4.75 +0.17 +0.17
61 4.72 -0.13 -0.71
HIGH 5.90 +0.04 +0.70
LOow 4.22 -1.322 -1.28
AVG 4.76 -0.12 -0.22
ST0 DEV 0D.327 0.5l 0.4¢
OPENS 0] 0 ¢
INITIALS LL RO RVO

NOTES

I - AN &

slerisk (%) indicates an open circult or a walue
= dhan 2 chins.



LOW-LEVEL CONTACT RECIZTAMCE

Project #: 92117

Customer: SAMTEC

Product: 62 POSITION CONNECTOR

Description: T5M-131-01-3-DV/33M-131-03-5-0V

Open circuit voltage: 20

Units:

milliveclts

millichms

Delta values

Temp ©OC +22 +22 +23
R.H.% 30 24 30

Date 13Mair%2 0lapr92 074apr$2
Pos IO INTITIAL T.AGE SHSTIGHT
2z 4.33 +0.05% +0.02

3 4.1 -0 +0.0
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44 4.70 -0 65
45 4.43 -0.22 -2 21
4% 4.84 -0.51 ~0.54
59 1.51 -0.2%0 -0.42
54 4.53 -0.28 -0.2

55 4.4¢ -0.36 -0.54
60 1.1¢ te 72 +0.30
=l 4,38 to. 52 +0.1%
HIGH 4.95 +< 72 +0.35
LOW 4.12 -o 81 -0.8¢
AVG 4.51 °.2° -0.323
STD oLV 0.24 o I, 0.724
OPENS ¢ S 0
INITIALS LL SV0 nua

Page 1

Spec: MIL-STD-1244 HETHCOD 3002
SubGroup: & [ ID# 4-2 ]

File #: 211710

Print Date: Q7Ap192

milliamps

Test current: 100

Arocctorivk (0] Indicates an open circult or a walue

GQiUrlanor

than 2

n

shms .
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PROJECT NO: 92117 SPEC! FI CATI ON: N A

PART NO.: TSM-131-01-s-pv DESCRI PTI ON:  Receptacle and Header

ce.... . SSM-A31-03-SDv . Connectors .
SWPLE SIZE  Two Bach TEGNOAN RO .
START DATE  4-16-92 COMPLETE DATE 4-16-92
ROOM AMBIENT:  22c RELATI VE HUM DI TY: 48%

PURPOSE

1. To determne the magnitude of normal force generated at any
given deflection level within the normal operating |evels of
the contact system To determine the magnitude of pernanent
set, if any, and its inpact on loss of normal force. This
data and its relationship to contact interface is then
evalugted in proper perspective when reviewed wth other
attributes.

2. Nornmal force is one of the basic attributes of a contact
system It is a direct indication of contact pressure as
wel| as contact integrity. The magnitude of said force can
establish the gas tight condition between contacting
surfaces. A gas tight interface prevents harsh environments

and oxide or filmgrowh from penetrating between surfaces
mh|ch.nar cause degradation of electrical stability. It wll
al so influence fretting motion and wear.

1. The prepared sanple was placed in a special holding fixture
on a X-Y moveable tabl e.

2. The sanple was positioned in such a manner so as to allow a
special probe attached to a force transducer to deflect the
contact element to a given distance as specified.

3. The probe/force transducer is interconnected with a |inear
tranﬁgucer, anplifier, data acquisition/conputer system and
recorder.

4, As the contact element is deflected to the level desired, the
normal force characteristic is plotted directly and

si mul t aneousl y.
o CXR—
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PROCEDURE -- Conti nued:

5. Ehe_test was performed with the contacts assenbled in their
ousi ng.

REQUI REMENTS

The force/deflection characteristic shall be plotted.

RESULTS
1. The force/deflection characteristic is shown in Figure 1.

2. The s ring rate of the contact systemtested is 20.0
grans/ O 001 deflection

3. The system has a preload feature resulting in 55 to 80 grans
of normal force.

4. The initial contact gaps as neasured ranged between 0.017 to
0.018 inches. The projected nornmal force is 125 to 150
grans.
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