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New Metal-Shell Micro Circular Connector
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1. 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. Test Specimens

Test Specimens were representative of normal production lots. Specimens identified with the following part
numbers were used for test:

1.6. Environmental Conditions

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

Appendix 1

Unless otherwise stated, the following Environmental Conditions prevailed during testing:

® Temperature: 15 to 35°C

Relative Humidity: 25 to 75%
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1.7. Product Qualification Test Sequence
Test Group
Test Examination 1 2 3 4 5 6 7 8 10
Test Sequence (b)
Examination of Product 1,8 1,4 1 1 1 1 1 1 1
LLCR 2 2 2,4 2,4 2,4
Insulation Resistance 2,6
Withstanding Voltage 3,7
Shell to Shell Conductivity 3,9
Shielding Effectiveness 2
Solder ability (Dip Test) 2
Durability 6 3
Sinusoidal Vibration 4
Mechanical Shock 5
Cold Resistance 3
Temperature Life (Heat Aging) 3
Thermal Shock 4
Humidity / Temperature Cycling 5
Water Proof 2,4
Pressure Test (Sealing)
Mixed Flowing Gas 3
Salt Spray 7
Temperature Rising 3
Final Examination of Product 10 5 5 8 3 3 5 5 5
Fig. 2
NOTE
(a) Numbers indicate sequence in which tests are performed.
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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 30mQ after testing.
2.3. Insulation Resistance - Test Group 4

All Insulation Resistance measurements were greater than 5000M Q initially and 1000M Q 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.

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.
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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.

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.
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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.
3.4. Withstanding Voltage
A test potential of 500V AC was applied between the adjacent contacts of mated specimens. This
potential was applied for 1 minute and then returned to zero.
3.5. Shell to Shell Conductivity

Voltage drop across mated specimens was measured using 1.0 £ 0.1A DC at 1.5V.

3.6. Shielding Effectiveness

The radiated response from unshielded cable while conductors were excited between 200MHz and
1GHz, was measured. The procedure was repeated, using jacks and plugs terminated to shielded
cable.

The difference in response is the Shielding Effectiveness in dB.

3.7. Solder ability (Dip Test)

Specimens were steam aged for 8 hours suspended in a closed container 2 inches above boiling de-
ionized water. Specimens were immersed in a non-activated water white rosin maintained at room
ambient for 5 to 10 seconds and allowed to drain for 5 to 20 seconds. Specimens were attached to a
dipping machine and immersed at a rate of approximately 1 inch per second into a 60Sn/40Pb soldering
bath controlled at 245 + 5°C until the entire surface to be evaluated 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. Durability

Mated and unmated specimens for 2000 cycles for pin & socket products at a maximum rate of 500
cycles per hour.
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3.9. Sinusoidal Vibration
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 55Hz and returned to 10Hz in 1 minute. This cycle was performed 2 hours in each 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.

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.
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3.17. Mixed Flowing Gas, Class IIA

Mated specimens were exposed for 20 days to a Mixed Flowing Gas Class IIA 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, NOz2 at 200 ppm, H2S at 10 ppm and SO2 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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1. [EL®»Ic
1.1 B#
AREXE& (L New Metal-Shell Micro Circular Connector M & R#& 108-78967 Rev. A IZFRESN =1 REVLBE S
HIZEBLTWSHERT =017,
1.2 EREE
AR EZE (X New Metal-Shell Micro Circular Connector D ER Y. M R UTHRE SR EO ML ESEHEIZDLY
TIT>=HEBREETRL TS,
1.3 &
INST 5T 15128 E SN TLVS New Metal-Shell Micro Circular Connector (&, 5% 24 0D & 5 374& 108-78967
Rev. A DERH, WA, IREHREOVLEZHIZEBL TV,
14 DA

AMBIE, EICTHAEEBEBENERINIEE. —BER. EZRICERAINS, VI YA XL 14EY
MMI5. 30 EVA M22, ZNENETR. /NT—RDEEIVAIMER LD,

AR EDFEKMEREIL P67 LANILTHY ., BHEERIT. m—TILEr—T I =T ILENRRIL =T L
HEIRTHAT S,

TS5ELEDVYIVE—HyTIZIE, FTEREOT-7 VYA XD EHAIRETH D,
14EY  E5FR=24AWG (19 RFSUF)
INT—FR=20AWG (19 RFSUR)
Y : EBER=24AWG (19 RFSUK)
INTD—F%=22AWG (19 RRSUR)
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15 =H#
HEIIBITOEEATLNSEEARBBRICKYRYESh -, L TOREBNRERICERSINT-,

BE m
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
Mgk 1

1.6 HERIREE

BICEHEZRESBVGESIITREDORRIRIEEIZELT S,
e B 15~ 35°C
o BE 25~ 75%
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2. £ERBOHER
21 RBOHESE (&FEBIIL-7)
ETOHBIBEEEEROOVIYRBHREN-ERICTITHON -, 2TORBFBERIZTRESN, &GRS
A—URUVEGETIREERIIEEINGI - IELLTRERELIVDHEZRZEEMNHEITINATINS,
2.2 EMIERE (O—LAR)L)

(GRE&V—7"1,2,3,8)

2TOHRBITHET100mA, 20mV ZENMNLTFE. 3227 OEMEREIE 30mQ LT TH 1=,

2.3 iR GRERY V-7 4)

2TOHBIZBOTHEBRITDIEZIETEA 5000MQ LIE . FAMEDBIFEIZT 1000MQ LI EEFERLT-,

24 THEE GBI L7 4)

2TORBIZEVTEENMIZHLTILAIF D IS5 a4 —N—DBRIIERSIh G o1,

25 BRIEEM (ILR) GRERIIL-771)

ETOHABICENWTEERTA 20mV UL FTHoT=,

26 EBMR GBI L-76)

MAHRDIBE T 30dB LI EZEFERLT-,

27 FHELE(TavTTRR) GERY -7 5)

FHFNIBS THRIETE 95% L ENBEIEIZFAFZNAL T,

2.8 1EIRmAM GBI L-71,7)

2000 B D#FEHRTAMEDFER . E TORHMIZENTH A—C OHERIFShE, o=,

29 IEKRIRE GIERI L7 1)

REBFHBRPOEMBOTEEIRMINGN oz, RIFHBRROAMICENTISVY . BHIE. BRDEH
REBHR SN o1,
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2.10 BHE GREBIyIL-771)

FEABRPOEMIBOFERIRMSINGN oz, FEABREZOHABICEVLWTIS Y. BiE. RDEHS
BEBERINLG M-I,

211 TEM GLE&YI-7°8)

YAFT A5 COBREBEICHEZDER. 2 TORBIZEVLWTERIXIROA G, ST=,

2.12 EEMAH GBI -7 2)

FENEEEERREICHELHBROBR. ETOHMBELWTERRXRohGEM o1,

2.13 EEZE GRERI -7 4)

AEHEHRBR. 2TORBITBVTEE RO GA ST,

2.14 BBEY AL GBI IN-7 )

BIEEYMILEBROBR. ETORMIBVLWTERRZXRohG M o1,

2.15 BHKME GRERYL-7"T7)

RKAROER. 2TORMIBVTRKOERBIIHERSNGEL o=,

2.16 MMEZEME GRERI V-7 8)

VIWAICAHEDERESERALEZHER . ETORMICEVTRAEDORNER oGm0,

217 BEHRTFAL GRERY -7 3)

MENDREANRAPICHERDHER. 2TOHBITEVLWTERRE I RohGM T,

2.18 BE/KIEZ GRERY V-7 1)

B 5%DIRBICHERDIER. 2 TORMENWTEEDRIIIEN 1=,

2.19 BEEFETX GBI V-7 10)

NI —RIFFICREBRERLUEE LFZAELGER BEEIRBELATH =,
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2.20 ERBEEEDR (25

ETOHBRRER. AHERERBHEERELEAS. WThORBITLHGET A—D DRIITER SN 1=,
X, L E TEENEESINT-,

SHER A
31 HEADHEDRRE
ARBRICHEIN B BIIAHAOEREFRICEDVTEE . BENTEbONECENERSIN-YT. BF
DNDSAVTEESIN-DDTHD,
32 EfiEH (O—LAN)L)
LLCR MEHAlF4iHFETOEAITH S,
HEREMEIXER K 100mA, 3K 20mV O EIANIZTETAI,
33 ERiER
EBIERIEORE THREREICTHELTWSAV 2V MNEOEBREDAIE TH 5., SHEREE(X 500V DC %
2 S HENMLTEIREZRIET 5.
34 TERE

THEERERDBIE (FERSIREECTHELI=a 2 MREZ 500V AC % 1 HSBIENIILTRIES 5,

35 ®WmAETIIBnE&EMSE

BEL-REQaRIFVIIILBEIOEEBRTZAET 5.
ENINEFIL 1.0+:0.1ADC @1.5V

36 ERE

ERSN TV —T LIS 200MHz 75 1GHz ZRIELESHAREREL . 2 DR REORBRES v vk
. S— LR =T LETS T IR KR TR, ZOEEERMEL BB THHHT,

37 HHENE(TovTTAE)

BEAIN-OVTFRICTRAA AL SN T=3EKD L 508mm [ 8 BrfEIZAKICEL L%, ERIKREIZTF
EHERIEODUIZ5~10 EBITEIS EIFT5~20 BERSHODVEREERET .
HEETyTIDUICEYS T, 245°CE5CICR =N - F A (60Sn XIE 40Ph) ISR B D LBEMN RN D E
T 25cm/1 BBIDERETRKSED, BHEEFAEDODRI(Z 4~5 FEETH 250cm/1 FEOEE TEIDS
HE ENEDRET IPA 125 BT TEREL-E., ER 10 ZE0BEMEIZTITS,
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3.8 IEIRMAM

2000 B DFRERYIRT

EHRDSEEE (L 500 El/B5&d 5,

39 IFiXKIRSE

BRAELaRIEIZ 1.52mm DOIRIET, 10-55-10Hz 2B 1 YA DE|ETEIL T DIFSIREIZETI S

=AHMEHIC 2 BFRT 2525,

#RENH 100mA DC ZENANL 0.1 t sec.ECAATEREBELELAIN &,
EBIMTFANEDYr YRV RIRNATDH) ELT, 1.52mm DIRIET. 10-2000-10Hz 285 1 HA4IILD

BETEILTARIREZETI A= ARG 4 BEBTOE5EZSTE,

310 f&EE

RELF-aRI R IZIERFEFDOERE/NLRAENEE 490m/F) (50G) EEZLT L 3.4m/F) SEEERRT 11m BT

XY,ZEHIEFEARIZE 3 B, 55 18 AIDEHEEXS5 X . HZES 100mA DC ZEIHIL 0.1 4 sec.ZE R DA EHE

BREEFELLNTE,

311 MHEM

&R 10 [1To7=1&k. BRAE LM Z-55"COIREIC 96 KRBT 5.

312 EHEMAM

fHih%E 10 EfTo1=1% . BRE L= % 150°CDIREEIT 500 BFREIHRE D,

313 E\EZEE

BRAELI=aRI42(2-55°C/30 43, 120°C/30 0% 1 YA UILEL. 5 A UILITS, RIEESREDUIVERIE 1
SLRAIZITS,
314 BiREHYAIIL

REL-ORV2EEEE (80-98%) DIRIEIC 24 BREIMET 5. HETREZ TR 25°C& LR 65°CEIZE 1L
SH.COEELEILE 2EITI. CD 24 BflZE 1 A49)LEL 10 HA4DILITS,

3.15 [HKME

BRAEKRERUVIEREREBOREBEKE 1 A—FILIZ 30 D BKURKORMBEERT S,

316 MMEZRAM (KEMH)

EHRBREDARIET—T JLIRE &Y 14.7kPa(0.15kgf/ cm?) DEMEZE(E 30 FEEALS TILALD KA
DR/NEMHERT S,
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317 BEBHR VZRAITAUEES

mAELERZ 10 BEFERLE=%. VSATA DHRHLTLSEAARAHBIZ 20 BREKET S,

IBREHRILBE 30°C, SEBE 75%&EL Cl2 A% 10ppm, NO2 A 200ppm, H2S A% 10ppm, SO2 A% 100ppm & AT
HATHS,

3.18 1E/KIEFE

BMELEEAE 5% NDIES KEEZLIRIEIC 120 BREMET, IRIERE (L 35°C +2/-3°CéL. BEHERDE
(% 6.5~7.2 pH &35,

319 BELRTRE

MENXTEHRERZEELTC.RELFERET S, LFBREIIZOCTUTET D,

320 RBESHER

BAITEA—TONEND BEEICT RSN EVLEZBERICTIRET 5,
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