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INTRODUCTION

1.1 Purpose

Testing was performed on the Tyco Electronics
New Metal-Shell Micro Circular Connector to
determine its conformance to the requirements of
Product Specification 108-78967 Revision A.

1.2. Scope

This report covers the electrical, mechanical, and
environmental performance of the New Metal-Shell
Micro Circular Connector.

1.3. Conclusion

The New Metal-Shell Micro Circular Connector
listed in paragraph 1.5., conformed to the electrical,
mechanical, and environmental performance
requirements of Product Specification 108-78967
Revision A.

1.4. Product Description

This system is used primarily in industrial,
commercial and military applications where
durability and reliability are of primary concern.
Shell size M15 accommodates 14 contacts
maximum while shell size M22 accommodates 30
contacts maximum. The configuration of contacts is
a hybrid of signal and power contacts.

The system is sealed to level IP67 and is available
in wire-to-wire, wire-to-panel, and wire-to-board
configurations.

Plugs incorporate solder cup terminals which will
accommodate as below.

14 contacts :  Signal=AWG24 (19 strands)
Power=AWG20 (19 strands)
30 contacts :  Signal=AWG24 (19 strands)
Power=AWG22 (19 strands)
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1.5 E# 1.5. Test Specimens

SEFEFOEEL AT LA EEAMEE(C LY Test Specimens were representative of normal

YHEhTz, UTOREMNHERICERSNT=.

production lots. Specimens identified with the
following part numbers were used for test:

nE A
Product Part No. Description
2201481-1, -2 Bayonet 14P Plug Pin Socket Connector / Solder Cup Cont KIT
2201482-1 Bayonet 14P Rece Pin Socket Connector / Solder Tail Cont KIT
2201712-1, -2 Thread 30P Plug Pin Socket Connector / Solder Cup Cont KIT
2201713-1 Thread 30P Rece Pin Socket Connector / Solder Tail Cont KIT

Mtzx 1/ Appendix 1

1.6 HERIREE 1.6. Environmental Conditions

BISEHERSLVBEETROMRBRBEEEELy  Unless otherwise  stated,

2o ® Temperature: 15 to 35°C

Y ;’E i3 ~ O . .
BE 15 ~ 35°C ® Relative Humidity: 25 to 75%

o EE 25~ 75%

the  following

Environmental Conditions prevailed during testing:
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1.7 8158

EAERDFAERIEF

1.7. Product Qualification Test Sequence

HE&Y -7/ Test Group

AERIEE Test Examination 1 2 3 4 5 6 7 8 9 10
RERIEFF (b) / Test Sequence (b)
HEDHEIRE Examination of Product | 1,8 | 1,4 1 1 1 1 1 1 1 1
AR
L) LLCR 2 2 | 24 24 2.4
EFIEm Insulation Resistance 2,6
it B IE Withstanding Voltage 3,7
R — - Shell to Shell
P ol
MESTILEIDEESE Conductivity 3,9
ERE Shielding Effectiveness 2
FHEFENE Solder ability 2
(TAvTTAR) (Dip Test)
EiRm AT Durability 6 3
ES%FEIRED Sinusoidal Vibration 4
HE Mechanical Shock 5
M E Cold Resistance 3
=E T Temperature Life
LR A (Heat Aging) 3
A Thermal Shock 4
R Humidity/Temperature
BREEYAIL Cycling 5
BhK 14 Water Proof 2.4
IEEEE Pressure Test 2
(REMH) (Sealing)
BEAR Mixed Flowing Gas 3
1B KIESE Salt Spray 7
BELER Temperature Rising 3
= Final Examination of
= Ul=]
IR MARER Product 10 5 5 8 3 3 5 5 3 5
Fig. 2

EEC /NOTE

(@) WA FIIRBREERT BIEF%ETT ./ Numbers indicate sequence in which tests are performed.
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2. HHEBROMBR

21 HEOHEDR (&R V-7)
2TOHRBPEEEEEZROOVMKYIREESh AT
[Tt ETOAFIIERICTHREIN. E R

AU RUVEETREEIHRSNGEN o= ;L
ELTRERZERYDOEZRETNRETINTLD,

2.2 EfUERE (O—LAR)L)
GRERY'IL-7"1,2,3,8)

2TOEFIZHLT 100mA, 20mV ZEIA0LT=FE. 3>
2 +DEAIRHEIL 30mQ LI FTH-T=,

2.3 fEgiEi GRERY V-7 4)
2TOHBITEVWTHERATDMEZIEIRES 5000M Q
LE. FRMEDBIFEIZT 1000MQ LL EH#FEZELT-,

24 TWEE GEI -7 4)
ETOEBICEVWTEERNMIZHLTILAIF D,
759 At —N—DBRITHERINGEI 1=,

25 BTBRIZEM (Ox)URE) GERIIL-71)

ETORBIZBEVWTEERTA 20mV L FTHoT=,

26 ERHE GEBRIN-76)

HEHE D FE L 30dB UL EEFER LT,

27 FHELE(TavyTTRE) GRERI -7 5)
FHENTHDITRIETE 5% UENFEEICFHEFN
LTlLV=,

2.8 IEIRMIAMSE GRERYL-771,7)

2000 EIDHEIRTALMEDFER. ETORBIZENTS
A= DRERIESNEMoT=,

2. SUMMARY OF TESTING

2.1 Examination of Product - All Test Groups

All specimens submitted for testing were
representative of normal production lots. A
Certificate of Conformance was issued by Product
Assurance. Specimens were visually examined

and no evidence of physical damage detrimental to
product performance was observed.

2.2. Contact Resistance (Low Level)
- Test Groups 1, 2 ,3 and 8

All specimens were measured LLCR, taken at
100mA maximum and 20mV Maximum open circuit
voltage were less than 30m (2 after testing.

2.3. Insulation Resistance - Test Group 4
All Insulation Resistance measurements were
greater than 5000M Q initially and 1000MQ after
testing.

2.4. Withstanding Voltage - Test Group 4

No dielectric breakdown or flashover occurred.

2.5. Shell to Shell Conductivity - Test Group 1
All Voltage drop measurements were less than
20mV.

2.6. Shielding Effectiveness - Test Group 6

Radiation was reduced a minimum of 30dB.

2.7. Solder ability (Dip Test) - Test Group 5

Solder able areas had a minimum of 95% solder
coverage.

2.8. Durability - Test Groups 1 and 7

No physical damage occurred as a result of mating
and un-matching for 2000 cycles.
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2.9 IEsKEIRE GRERINV-771)
FRHRBEDOEMBOAERTBRMEINEGENOT=,
REERBREZE OB ICBLTYSYY . B, SR DEH
BELERINLM T,

2.10 EE GREBIyL-71)
FEABRDOEMBOAEE TBRMEINENOT,
FERBREZEOFEBICBLNTISYY . i, SR DEH
BELFERINLE I o1,

2.11 THEME GBI I1L-778)

YA F A5 CHRRBICHEZDIER. ETOHEHIZH
WTEEERERonihoT=,

2.12 =SEMAE GERI V-7 2)
FMEDRKEEERRTEICHEL-HBDOHERE. £ TOH
HIZBWLWTEEIZRONE,I ST,

2.13 EMEZE GRERI -7 4)

BEHEHBR. 2TOHBICBOTERBEIRSEGE,
->1=,

2.14 BEEYA4IIL GEEIN-74)
BREEHAILEBROKER. 2 TORMICBLWTESRE
[ ZRY (WA oY =

2.15 BhKME GRERIL-7"7)

BKEBROKER. 2TOHBIZEVLWTRKDEBRIE
HERInLhot=,
2.16 MMEZFHE GBI IL-7°8)

VINWAICHENEREIRERALEER. 2TOH
HITBLWTRAEDRNIERoNGA T,

2.9. Sinusoidal Vibration - Test Group 1
No discontinuities were detected during vibration
testing. Following vibration testing, no cracks,
breaks, or loose parts on the specimens were
visible.

2.10. Mechanical Shock - Test Group 1
No discontinuities were  detected during
Mechanical Shock testing. Following Mechanical
Shock testing, no cracks, breaks, or loose parts on
the specimens were visible.

2.11. Cold resistance — Test Group 8

No evidence of physical damage was visible as a
result of Cold Testing.

2.12. Temperature Life - Test Group 2

No evidence of physical damage was visible as a
result of temperature life testing.

2.13. Thermal Shock - Test Group 4

No evidence of physical damage was visible as a
result of Thermal Shock testing.

2.14. Humidity/temperature Cycling - Test Group 4

No evidence of physical damage was visible as a
result of Humidity/Temperature Cycling.

2.15. Water Proof - Test Group 7

There was no evidence of water leakage as a
result of immersion testing.

2.16. Pressure Test - Test Group 8

There was no evidence of air leakage as a result of
blow compressed air testing.
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217 BEHRTFAL GRERY -7 3)
FTEDNEAHAPICHERDER. 2 TOREIZHL
TEEIROnEM o=,

2.18 BE/KIEZE GRERI V-7 1)

B 5%DIRBICKEZDER. 2 TOHEBIZENT
[EEORERIEN T,

2.19 BEEETFTXN GEERI V-7 10)
NI)—RIEFICHEEERERLEELRZRAELEE
B OEBEIIHRBELRTH =,

2.20 RBEER (E5H)
2TORBERER. SHERKREREZELEAS. LWThD

AHCLRE BRI A—DDRMITHERSNGE,N o1,
X, L2 TEENEESINT,

3. HEAE
31 HROHEIRE
ARHERICHEIN A BHEI AR GO EREHRICE DL

THE. RENMTEDOAIENERSNI-YT. BE
DAV THEESN=LDTH S,

32 EfEHR (A—LAL)

LLCR MEHAlIX 4 FETHDEHAITH S,
HERERIETRAK 100mA, &KX 20mV OENNIZTEH
Al

33 {#fEZIER
EBIEREORE RS KEICTHIELTLSIVS

JEDESUEDRIETHS . AEREBEIL 500V DC %
2 ZEENMLTEEZRET 5.

2.17. Mixed Flowing Gas - Test Group 3
No evidence of physical damage was visible as a

result of exposure to the pollutants of Mixed
Flowing Gas.

2.18. Salt Spray - Test Group 1

There was no evidence of corrosion as a result of
exposure to a 5% salt atmosphere.

2.19. Temperature Rising - Test Group 10

Differential temperature were less than 30°C as a
result of energized specified current.

2.20. Final Examination of Product - All Test Groups

Specimens were visually examined and no
evidence of physical damage detrimental to
product performance was observed.

3 TEST METHODS

3.1 Initial Examination of Product

A Certificate of Conformance was issued stating
that all specimens in this test package were
produced, inspected, and accepted as conforming
to product drawing requirements, and were
manufactured using the same core manufacturing
processes and technologies as production parts.

3.2. Contact Resistance (Low Level)

LLCR measurements were made using a 4
terminal measuring technique. The test current was
maintained at 100mA maximum with a 20mV
maximum open circuit voltage.

3.3. Insulation Resistance

Insulation resistance was measured between
adjacent contacts of mated specimens. A test
voltage of 500V DC was applied for 2 minutes
before the resistance was measured.

Rev A

6 of 9



Qualification Test Report
- TE RERBRBLE

connectivity 501'78526
34 MERE 3.4. Withstanding Voltage
THEEREO T (LR KEICTHRIELEIVAYR A test potential of 500V AC was applied between
RSIZ 500V AC % 1 S FSEIL CRIE T2 the adjacent contacts of mated specimens. This
-~ s o

potential was applied for 1 minute and then
returned to zero.

35 WMEVIIMEOE@EMSE 3.5. Shell to Shell Conductivity
BREL-REDIARIALIILBOEER FTEIE Voltage drop across mated specimens was
z - RUIREE AT measured using 1.0 £ 0.1A DC at 1.5V.

ENANEFIL 1.0+:0.1ADC @1.5V

36 EmUE 3.6. Shielding Effectiveness
ERISNTUOEL—TILIZ 200MHz M5 1GHz Z [l The radiated response from unshielded cable while
HELMEHRENEL . ZORERORBES vk conductors were excited between 200MHz and

N ) — . Z 1GHz, was measured. The procedure was
S, _ -yt S NI <4 [}
SRR =TI ET ST IR LIRR THT repeated, using jacks and plugs terminated to

W, FDOELZERMEEL dB THOHT, shielded cable.

The difference in response is the Shielding
Effectiveness in dB.

37 FHFLAE(T1vITTRE) 3.7. Solder ability (Dip Test)
BEANF-OVTFFRICTEAA LS N HEKD Specimens were steam aged for 8 hours
Tt 508mm (= 8 BSRIESICED LTI, =B REEICT Eu'_slpendeg in a clgsed ctontalneszr 2 _mches above
s e g L g~ R oilin e-ionize water. ecimens  were
JF;ETE;&“:DVJJ“ ?~10 WERTBENLLIFT 5~ imme?sed in a non-activated Wr;ter white rosin
20 BRARDEOADREELET maintained at room ambient for 5 to 10 seconds
AMETAVTIIUITIYATI, 245°CE5CIZR =N and allowed to drain for 5 to 20 seconds.
f=F HFE (60Sn X (& 40Pb) IZERFBDLEMNENSET Specimens were attached to a dipping machine
# 25cm/1 BEIDEETE2/KESES, SAB+x=FAED and immersed at a rate of approximately 1 inch per
(2 4~5 FRSEITE 2.5cm/1 EIQOEETEMNSH second into a 60Sn/40Pb soldering bath controlled
T ENEDOREL IPA 125 RSB THRLT-%. at 245 + 5°C until the entire surface to be evaluated
= 10 fE D EBMEEIZ TS, was coated. Specimens were held in the solder

bath for 4 to 5 seconds, then removed at a rate of
approximately 1 inch per second and cleaned for 5
minutes using isopropyl alcohol before being
examined using 10X magnification.

3.8 fRIRMI A 3.8. Durability

2000 B DIEHRERYET Mated and unmated specimens for 2000 cycles for

ERDSERE L 500 @/B &S5 pin & socket products at a maximum rate of 500
ORI v o

cycles per hour.

39 IESKKIRE 3.9. Sinusoidal Vibration
BRELIZaRIAIT 1.52mm OIRIET, 10-55-10Hz [ Mated specimens were subjected to sinusoidal
B9 1 1L OEETELT IRIESEETTD vibration, having a simple harmonic motion with an

amplitude of 0.06 inch double amplitude. The

E_ﬁﬁim: 2HHTO5R5E, o - vibration frequency was varied uniformly between
IRE)F 100mA DC ZEIAIL 0.1 4t sec ZTA DT ERE the limits of 10 and 55Hz and returned to 10Hz in 1

BZEAELENIE, minute. This cycle was performed 2 hours in each
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BMTFRANEDY YRV BIRE4TDH)ELT,
1.52mm DIRIET. 10-2000-10Hz [ZEH 1 AL D
B ETEILTIFEIIIRBZETTSI=ARE#MIC 4 BF
M >252562¢,

310 fFHE

RELEORVAICERERDODBEBE/NNILAEMEE
490m/F> (50G) FEZL 34m/F RERR 11m B
TXYZBHEFARIZE 3 @, At 18 ADEEREZS
Z. &%t 100mA DC ZHIML 0.1 4 sec.EZZ B E
BEBEEECHNIE,

311 TiHEM

#ih%E 10 EfTo1=%. RE L= ¥ %E-55°CHIRFIC
96 FFRIINE S 5.

312 EEMAMN

iRz 10 EfTo1=1&. RE L= ¥ % 150°CDIRE(C
500 BEEIRD,

313 ENEZEE

BEL=-axr44212-55°C/30 4. 120°C/30 9% 1 HA
JILEL. S ATILITS, M. IBESERDOUVEZ(X 1
PLLRIZITS,

314 RiIZEYAUIL

HEL-ORI2EERE (80-98%) DIRIFIZ 24 FFE
WET 5. MEFREEZTIRE 25°CEER 65°CLICE
fbSE. CORELELE 2 BT, 20 24 BfEE 1 Y
A7ILEL 0 HATILITS,

of 3 mutually perpendicular planes for a total
vibration time of 6 hours. Specimens were
monitored for discontinuities of 1 microsecond or
greater using a current of 100mA DC.

And additional test : Mated specimens were
subjected to sinusoidal vibration, having a simple
harmonic motion with an amplitude of 0.06 inch
double amplitude. The vibration frequency was
varied uniformly between the limits of 10 and
2000Hz and returned to 10Hz in 1 minute. This
cycle was performed 4 hours in each of 3 mutually
perpendicular planes for a total vibration time of 12
hours. (only Pin Socket products)

3.10. Mechanical Shock

Mated specimens were subjected to a Mechanical
Shock test having a half-sine waveform of 50
gravity units (g peak) and a duration of 11
milliseconds. Three shocks in each direction were
applied along the 3 mutually perpendicular planes
for a total of 18 shocks. Specimens were monitored
for discontinuities of 0.1 microsecond or greater
using a current of 100mA DC.

3.11. Cold Resistance

Mated specimens were subjected at -55 °C
environment for 96 hours.

3.12. Temperature Life (Heat Aging)

Mated specimens were exposed to a temperature
of 150 °C for 500 hours. Specimens were
preconditioned with 10 cycles of durability.

3.13. Thermal Shock

Mated specimens were subjected to 5 cycles of
Thermal Shock with each cycle consisting of 30
minute dwells at -55 and 150°C. The transition
between temperatures was less than 1 minute.

3.14. Humidity/Temperature Cycling

Mated specimens were exposed to 10
Humidity/Temperature Cycles. Each cycle lasted
24 hours and consisted of cycling the temperature
between 25 and 65°C twice while maintaining high
humidity.
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3.15 [HKM4E

BRERERUVFRGREDOHAMEKR
DRIKURKDRBEHEZT D,

1 A—kJLIZ

3.16 MEZFEHAME (REFME)

ERABREBOaORIEAy—TIILimE &Y 147kPa
(0.15kgf/ cm?) DIEHEZERIE 30 EIEAL TILADS
DEARDRENEHERT S,

317 BREHR VSAITAAGEERS

mELEERBE 10 EiERL-&. V5RTA OFREL
TWAEEHRAHIZ 20 HREKRET 5.

BEARIZEE 30°C. iZE 75%&L Cl2 AY 10ppm,

NO2 A% 200ppm, H2S HY 10ppm, SO2 H¥ 100ppm ZF A
EHRTH 5B,

318 1E/KIEE
BELEHAE 5%DIENKEEFZEL-IREEIC 120 B

R, IBIERRE L 35°C +2/-3°CEL. BN BB DEE
1 6.5~7.2 pH &9 5,

319 BRELRTRE

HEXIIEREREZBEELTC. BEELRFRATET S,
T EEEFX30CULTET S,

320 IRHAHER

BLERIZH A—U DD, HERE
RICTIRET D,

[CTEENENLEE

3.15. Water Proof

Mated and Unmated specimens were immersed in
water to a depth of 1 meter for 30 minutes.

3.16. Pressure Test (Sealing)

Blow compressed air at 14.7kPa (0.15kgf/ cm?) into
cable end for 30 sec.

3.17. Mixed Flowing Gas, Class IIA

Mated specimens were exposed for 20 days to a
Mixed Flowing Gas Class IlIA exposure. Class IIA
exposure is defined as a temperature of 30°C and
a relative humidity of 75% with the pollutants of Cl2
at 10 ppm, NO2 at 200 ppm, H2S at 10 ppm and
S0O2 at 100 ppm. Specimens were preconditioned
with 10 cycles of durability.

3.18. Salt Spray

Mated specimens were subjected to a 5% salt
spray environment for 120 hours. The temperature
of the box was maintained at 35°C +2/-3°C, while
the pH of the salt solution was between 6.5 and
7.2.

3.19. Temperature Rising test

Temperature rising was measured by energized
specified current.

3.20. Final Examination of Product

Specimens were visually examined for evidence of
physical damage detrimental to  product
performance.
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