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COMPONENT SPECIFICATION

M40 SERIES CONNECTORS

1. DESCRIPTION OF CONNECTOR AND INTENDED APPLICATION.

A selection of 1.00mm pitch connectors, comprising vertical board to board surface mount plugs and

sockets,

2. MARKING OF THE CONNECTOR AND/OR PACKAGE (ORDER CODE).
The marking (order code) shall appear on the package and shall be of the following style:

M40 - XXX XX XX X
Product Group
Connector Style
No. of Ways
Contact Finish
Packaging
Connector Style: No. of Ways, Finish & Packaging:
Surface Mount PlUg.......cccveemieecinreninnnns 600 See individual drawings
Surface Mount Socket .........ooveiereiennrennes 620
Susface Mount Socket .......cooeveeiiiieennne 310
Surface mount Pin Header ...................... 320
3. RATINGS.
3.1. MATERIAL & FINISH.
Materials:
Mouldings:
MA0-310/320 ...t ess s s sasesse e erasesensns Glass-Filled PA6T, UL94V-0
MAG-600/620 ...t besrss s srerneas LCP, UL94V-0
COMEACES. ettt ettt nt e st s b bt er s s r A s bbb nea s nnes Phosphor Bronze
RETAINET ... ..eseeseceec it tee st s e e s s et s s s n b et emanben et amensssnsanens Brass
T | OO See Individual Drawings
3.2. ENVIRONMENTAL CHARACTERISTICS.
Temperature Range:
MAD-310/320 ..o srsss s eseees s e mses st es e e se st se s s -40°( to +105°C
MAD-6007620 ..o ssrss et ss st sar s ess b mr e rasene -20°C to +125°C
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COMPONENT SPECIFICATION

M40 SERIES CONNECTORS (continued)

3. RATINGS (continued).

3.3. ELECTRICAL CHARACTERISTICS.
Current Rating:

PAG-3T0 et bbbttt es 1.0A AC/DC

MAD-320 .ttt st annns 1.0A AC/DC

MAD-G00/620 .....oorererereercieieceeere s sne e r e st sssnss s s ssseen e e s s sres 0.5A AC/DC
VOAGE RBUING: .ottt ss e s ra b s ra b b sae st anret s 150V AC/DC
Contact Resistance (initial):

MAD-3T0/320 ...ttt ea st eee 20 MmO max

MAD-600/620 .coveoriecreecreeereceere s sssesss s s e s st sas e sas st sarsss s nans 50 m max
Contact Resistance (after conditioning):

MAD-310/320 ...ttt s et na s 30 mf max

MAD-600/620 ..ottt st s bbb s e 75 mf max
Dielectric Withstanding Voltage:

MA0-310/320 ...t ae 500V AC for 1 minute

MAD-6007620 ....oereereeerereree e ettt st 250V AC for 1 minute
Insulation resistance:

MA0-310/320 ..ottt et ss s se s a e e bt sans 1,000 MQ min

MAO-600/620 ......oovvrerererreeerererireie e e sas s st mantssastesassssssrans 500 MQ min

3.4. MECHANICAL CHARACTERISTICS.
Contact Retention in moulding:

MADB-3Z0......coireir e 1.47N min

MAB-G00 ...ttt s s s s e ra e s e st e e e ba b s ensa e nee 4.9N min

MAD-620 ... ettt bbb ettt a e r et n e ear e 5.9N min
Retainer retention in moulding:

MAD-600/620 ....o.recrreerererieetie et s et be bbbt bbb bt mem et senensenensenenenens 7.8N min
Soldered retainer retention on PC Board:

MAD=B00/B20 ...t s et s st s sa st res st enensanas 29.4N min
Insertion force {per contact):

MAD-310/320 ..ottt ettt s s aaes 1.5N max

MAD-600/620 ...ooorrerereerereereieeseteeeeeesceensesemseeeesseessseess e s sessssesses s besassensssenassenaes 2.7N max
Withdrawal force (per contact):

MA0-310/320 coeoveoreeeeeeeees oo eeesseeeseeseeeseseseeseseesseeeseesseeees e seeeeseseseeseeenresmeseesese 0.1N min

MAD-BO0/620 ..ottt r st seb et eb st erst bt eraem s semsenensenenenenenens 0.4N min
Durability

MAD-310/320 ...t st s et s s 300 cycles

MAD=6007620 .....corererrreserreenisee e sees s ses s s aesssn st st essss b s s e sse s rens 30 cycles
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M40 SERIES CONNECTORS (continued)

APPENDIX A - TEST METHODS AND PERFORMANCE - M40-310/320.

Al1.

A1.2,

TEST CONDITIONS.

Unless otherwise specified, all tests and measurements shall be performed under the conditions and
in accordance with EiA 364.

TEST METHODS.
A1.2.1. Electrical,
i} Contact Resistance.

TSt METROM ...ttt s EIA 364-23
Solder a plug and a socket to PC Boards and mate them together. Measure the contact resistance
between the two mated boards. Apply the low-level condition of 20mV max. for the open circuit

voltage and 100mA max. for the closed circuit current. Contact resistance must not exceed the values
stated in section 3.3.

ii} Dielectric Withstanding Voltage.

Mate a plug and socket together (not soldered to a PC Board). Apply between neighbouring contacts
a 500V AC current for 1 minute in accordance with EIA 364-20. No creeping discharge, flash-over or
insulator break-down is allowed. Current leakage must be less than 0.5mA.

iii) Insulation Resistance.

Mate a plug and socket together {not soldered to a PC Board). Apply between neighbouring contacts
a 500V DC voltage for 1 minute. Measurement is taken in accordance with EIA 364-21. Insulation
resistance must not be less than the value stated in section 3.3.

A1.2.2. Mechanical.
i) Contact Retention Force.

TESEMETROU oot ettt et EIA 364-29
Place a connector on a push-on/pull-off machine. Apply force onto the contact head and push the
contact in the direction opposite to insertion. Measure the force when the contact dislodges from the
moulding. Contact retention must conform to the figure stated in section 3.4.

ii) Insertion/Withdrawal Force.

TESE METNOM ..ot er s EiIA 364-13
Place @ mated connector pair on a push-on/pull-off machine. Repeat insertion and withdrawal for 30
cycles, at a speed of 50mm/min. along the mating axis. Insertion and withdrawal forces before,
during and after the test must conform to those stated in section 3.4.

iii) Durability.

Place a mated connector pair on a push-on/pull-off machine. Repeat insertion and withdrawal for
300 cydles, at a speed of 200 cycles per hour, along the mating axis. Contact resistance before and
after the test must meet the values stated in section 3.3.
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M40 SERIES CONNECTORS (continued)

APPENDIX A - TEST METHODS AND PERFORMANCE - M40-310/320 (continued).

A1.2. TEST METHODS (continued).
A1.2.3. Environmental,
i) Solderability

TESTMELROG ...t ElA-364-52 Category 3
Steam AgQINg TEMPETATUIE .....ccovuvierres ettt et 90 to 96°C
STEAM AQING DUIALION .eoviireeeeet ettt et e 8 Hours 5 minuies
SOIAEring TEMPEIATUIE .........vveece e sttt enese e se e eseeensenenens 245°C z5°C
SOIARIING THTIE oot s mene e ne e ses st seeseeeee 4 to 5 seconds
Result: More than 95% of the surface must have continuous solder coating.
ii) Vibration.
TeST MO ..o EIA-364-28, Condition V, Test letter A
TESE CONAITION. ....ceniriretreieeieei st ss e bbb e Random
FTEQUEMCY ..ottt bsa bbbt r s nen e nons 50 -2000Hz
PSD VAIUE .ottt et s s e eea s s e s e s s eas s 3.13 G, tin
DINECHIONS ..ot Three mutually perpendicular directions
DUTBLION ... st s s s 15 minutes / axis.

Contact resistance before and after testing must meet the values specified in section 3.3. No
electrical discontinuity greater than 1ps must occur during testing. Looseness amengst parts,
chipping, breakage or other detrimenta! darage must not occur,

i) Shock.

TESTMETNOU ... e e r e, EIA-364-27, Condition H
WaAVE MM ettt et et e e e e s ese e s se e saraes st e saeen Half-sinusoidal
PEAK CCRIBIATION. ..ot e r et 306G (294m/s?)
SPOCK DUTALION ...ttt s en s e emses s e e e 11 milliseconds
DITECHIORS ettt ettt ettt eseeeeesenen Three mutually perpendicular directions
TeSt DUIALION ...t 3 shocks in each direction, totalling 18 shocks

Contact resistance before and after testing must meet the values specified in section 3.3. No
electrical discontinuity greater than 1ps must occur during testing. Looseness amongst parts,
chipping, breakage or other detrimental damage must not occur.

iv) Humidity.

Test Method ... EIA-364-31, Method (i, Test Condition A
TEMPEIATUTE ...ttt ettt e e erererenereeneneaes 25°C 10 65°C
HURIQITY 1ot ettt s s s e ssnee e e senenenas 90% to 95% RH
DUFBLION co.e vttt et se ettt st st ss s s s e et ene s et sennsaaenerasanens 96 Hours

Contact resistance before and after the test must meet the values stated in section 3.3. There must
be no evidence of damage.

v) Therma! Shock.

TESt METNOT ...ttt EIA 364-32, Test Condition |
TEMPEIATUNE ..ottt a e et e es s b n e b ns e -55°C Lo +85°C
QYES ..ot eesr ettt bttt e s e e b s et bt sesreennne 5

Exposure times at temperature eXtremes ...........co.oveeeveeecrceecrceecveeecreeesenssenanns 30 Minutes

Contact resistance before and after the test must meet the values stated in section 3.3. There must
be no evidence of damage.

-5-
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COMPONENT SPECIFICATION

M40 SERIES CONNECTORS (continued)

APPENDIX A - TEST METHODS AND PERFORMANCE - M40-310/320 (continued).

A1.2. TEST METHODS (continued).
A1.2.3. Environmental (continued).
vi) Salt Spray.

TESE METNOM ..ot EIA364-26, Test Condition A
TEMIPETAIUI......iiiicti ettt sn e s ettt ee et eneenns 35°C £1.1°C
HUMBGITY coooeoeec s enies st en s e s s s e ees oo 95 to 98% RH

PH VAIUG ottt see s s e esssees s s st eeeeeees s 6.5t0 7.2
DUFBLION ...ttt ettt ettt s et et eee e s e e ene e 8 Hours

Contact resistance before and after the test must meet the values stated in section 3.3. There must
be no evidence of damage.

vii) Heat Resistant.

TeSt MEthod ... EiA-364-17, Test Condition 3, Method A
TEMIPLIATUIE. ....c.ehieiieeei sttt ettt er s bt e r et et eeeetem s raeeens 85°C £2°C
DUTATION ..ottt et e e en e s et s s e e aesesete st emmssee e s s eeesssenen 96 Hours

Contact resistance before and after the test must meet the values stated in section 3.3. There must
be no evidence of damage.

viii) Resistance to Soldering Heat

TESTMEENOU oo e EIA-364-56, Procedure 3, Test Condition C
TEIMIPEIBIUTE ...ttt ettt et r et er et se e e s anemreseseasns e 260 £5°C
THTIE oot ettt se e e e ansaaeae e et e e ss et eretee s e e e s et 5 to 10 seconds

Contact resistance before and after the test must meet the values stated in section 3.3. There must
be no evidence of damage. Mechanical performance before and after the test must meet the values
stated in section 3.4.

IR Reflow Temperature profile.........cccoceeeevveveieicscrcorneees 220°C, 225°C, 230°C, 240°C, 265°C

SPEEA oottt sttt s e et en e es et e s e e st een 8mm/second

At 217°C, the connector needs to stay in the IR Reflow oven for 90 seconds min,

At 260°C, the connector needs {o stay in the IR Reflow oven for 5 seconds min.
Contact resistance before and after the test must meet the values stated in section 3.3. There must
be no evidence of damage. Mechanical performance before and after the test must meet the values
stated in section 3.4,
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M40 SERIES CONNECTORS

APPENDIX B - TEST METHODS AND PERFORMANCE - M40-600/620.

B1.1.

B1.2.

TEST CONDITIONS,
Unless otherwise specified, all tests and measurements shall be performed under the following
conditions in accordance with FIA-364 Standards:

TEMPEIATUIE ...ttt e et bbb s r st sa b s b easaras 15°C 1o 35°C
HUIMEGITY oottt s 45% to 75% RH
AUMIOSPRETIC PIESSUIE.......vvcrveceiventcecre ettt b b s bbb sttt em e rasnons 650 to 850mmHg

TEST METHODS.

B1.2.1. Electrical,

i} Contact Resistance.

Solder a plug and a socket to PC Boards and mate them together. Measure the contact resistance
using the 4-terminal method as shown in Figure 1. Apply 10mV DC max. at a current of 10mA in
accordance with EIA-364-06B. for the closed circuit current. Contact resistance must not exceed the
values stated in section 3.3.
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Figure 1: Contact Resistance

Note: Contact resistance is defined as Ry, i.e. the electrical resistance from point A on th.e back face
of the lower PCB, through contact point B, to point € on the back face of the upper PCB. ¥ =2.7mm
on the next line,

i) Dielectric Withstanding Voltage.

Mate a plug and socket together (not soldered to a PC Board). Apply between neighbouring contacts
a 250V AC rms current for 1 minute in accordance with EIA-364-20B. No creeping discharge, flash-
over or insulator break-down is allowed.

iii) Insulation Resistance.

Mate a plug and socket together (not soldered to a PC Board). Apply between neighbouring contacts
a 100V DC voliage. Measurement is taken in accordance with EtA-364-21C. insulation resistance must
not be less than the value stated in section 3.3.

-7-
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M40 SERIES CONNECTORS (continued)

APPENDIX B - TEST METHODS AND PERFORMANCE - M40-600/620 (continued).

B1.2. TEST METHODS (continued).
B1.2.2. Environmental.
i) Heat Resistant.
Solder a plug and a socket to PC Boards and mate them together. Expose the mated connectors to
the following environment:
TEIMIPEIATUTC ...ttt e st es s s et et amsntsnntann +80° +3°C
DUFATION ..ottt e s ena s enaeas 500 +12 hours
Contact resistance before and after the test must meet the values stated in section 3.3.

if) Cold Resistant.
Solder a plug and a socket to PC Boards and mate them together. Expose the mated connectors to
the following environment:
TEAIPEIBLUIE ..ottt sttt et b st sen s sees s sase s et rns -30° 23°C
DUTATION ...ttt st a sttt e s bt sns s s s tes s 500 +12 hours
Contact resistance before and after the test must meet the values stated in section 3.3.

iii) Thermal Shock.
Solder a plug and a sacket to PC Boards and mate them together. Expose the mated connectors to
the following environment:

TeMPETAtUFE. ... s -30° (30 min.) Normal temp. (5 min.)

+70°C (30 min.) Normal temp. {5 min.)
TEANSIION HMIE vttt es st s st s bbb st 5 minutes max.
NUMIDET OF CYCIES ...ttt sttt sn s e 5

Contact resistance before and after the test must meet the values stated in section 3.3. Detrimental
damage affecting the performance must not occur.

iv) Humidity.
Solder a plug and a socket to PC Boards and mate them together. Expose the mated connectors to
the following environment in accordance with MIL-STD-202, Method 103 Condition B:

TRMIPETATUTE. ...ttt bbbt b e ems et b e reseremsane 40° £2°C
HUMIGAITY oo ettt sr sttt n s s eons 90% to 95% RH
DUFBTION ..ottt ettt ettt st st sssar s ebe st s s st s nsnen 500 %12 hours

Contact resistance before and after the test must meet the values stated in section 3.3.

v) Salt Spray.
Solder a plug and a socket to PC Boards and mate them together. Expose the mated connectors to
the following environment in accordance with MiL-STD-202, Method 101 Condition B:

TRIMIPEIAIUTR oot sae e s st r e b e st sere s e e s e s e s ereeseebesnesbabesbessersabers 35°C
SAlt WALET ABNSItY ...ttt s 5% (by weight)
DUIBLION ..ttt sa b e st be s s bbb bt bbb ensstmsm e e et smons 48 hours

Coniact resistance before and after the test must meet the values stated in section 3.3. Detrimental
damage affecting the performance must not occur.
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M40 SERIES CONNECTORS (continued)

APPENDIX B - TEST METHODS AND PERFORMANCE - M40-600/620 (continued).

B1.2. TEST METHODS (continued).
B1.2.2. Environmental {continued).
vi) Gas.
Solder a plug and a socket to PC Boards and mate them together. Expose the mated connectors to
the following environment:

Chamber T1EMIPEIATUIE ...ttt es st s s es s eeme s e s s 25° £2°C
GBS ettt bt s e bt e et e e e e et eeeeeaee H,S, 10ppm
DUTAIOM ...ttt e et ettt st s eeseneer s s 24 hours

Contact resistance before and after the test must meet the values stated in section 3.3. Detrimental
damage affecting the performance must not occur.

vii) Vibration.

Solder a plug and a socket to PC Boards and mate them together. Place the mated connectors on a
vibrator machine, and apply the following vibration in accordance with EIA-364-28D. Care should be
taken to fix the boards firmly to the vibrator machine to avoid any unnecessary resonance of the
boards. During the testing, run a 100mA DC current to check for any electrical discontinuity. The test
cycle must cover the following parameters:

a)  FFEQUENCY covveeeeeeetteee e se s 10Hz - 55Hz - 10Hz over T minute approx.
D) DIifeCtiONS...comreeeeetet et Three mutually perpendicular directions
O TOLA] AMPIULR ..ottt s eneeon 1.50mm
d) Sweep duration...........coceoevreieeceereennen, Two hours for each direction, totalling 6 hours.

Contact resistance before and after testing must meet the values specified in section 3.3. No
electrical discontinuity greater than 10ps must occur during testing. Looseness amongst parts,
chipping, breakage or other detrimental damage must not occur.

viii) Shock.

Solder a plug and a socket to PC Boards and mate them together. Place the mated connectors on a
shock machine, and apply the following shock in accordance with EIA-364-278. Care should be taken
to fix the boards firmly to the shock machine to avoid any unnecessary resonance of the boards.
During the testing, run a 100mA DC current to check for any electrical discontinuity. The test cycle
must cover the following parameters:

@) MAXIMUIM SNOCK ..ooveeeecieeceeeces s cee e eeseseneessesesseesres s saenes 50g (490m/s?)
D) Standard dUrAtion ........o.covecvueeeeeece et et 11 milliseconds
©) WAVE FOMM oottt ss s s ss st erene Half-sinusoidal

No electrical discontinuity greater than 10ps must occur during testing. Looseness amongst parts,
chipping, breakage or other detrimental damage must not occur.

ix) Solderability.

Dip the solder tine of a plug and socket connector in a flux of RMA or R type for 5 to 10 seconds. Then
dip the tine into a solder bath (210°C 5°C) for 5 £0.5 seconds. This test is in accordance with MiL-
STD-202, Method 208. More than 90% of the dipped surface must be evenly wet.
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M40 SERIES CONNECTORS (continued)

APPENDIX B - TEST METHODS AND PERFORMANCE - M40-600/620 (continued).

B1.2. TEST METHODS (continued).
B1.2.2. Environmental (continued).
X} Soldering Heat Resistance (Surface Mount).
Subject a surface mount connector to the following reflow soldering profile, no more than twice:
PIE-REAL.. ..ottt ser s e e st 150-216°C for 30-90 seconds
REFOW SOIBT ..ot es e 235° #5°C
220°C min. within 20 seconds
240°C max. within 5 seconds
Detrimental damage affecting the performance of the connector must not occur.

xi) Soldering Heat Resistance (Hand-soldered).
Hand-solder a plug and a socket connector to a PC Board, using a temperature of 350°C for no more
than 3 seconds. Detrimental damage affecting the performance of the connector must not occur.

B1.2.3. Mechanical.

i) Contact Retention Force.

Place a connector on a push-on/pull-off machine. Apply force onto the contact head and push the
contact in the direction opposite to insertion, at a speed of 25 £3mm/min. Measure the force when

the contact dislodges from the moulding. Plug and socket contact retention must conform to the
figures stated in section 3.4.

ii) Retainer Retention Force.

Place a connector on a push-on/pull-off machine. Apply force onto the retainer in the direction
opposite to insertion, at a speed of 25 £t3mm/min. Measure the force when the retainer dislodges
from the connector. Retainer retention must conform to the figure stated in section 3.4.

iii} Soldered Retainer Retention Force.
Solder a connector to a PC Board, using only the retainers. Place the board onto a push-on/pull-off
machine. Pull the connector at a speed of 25 +3mm/min. Measure the force when the retainer

breaks away from the board. Soldered retainer retention must conform to the figure stated in section
3.4,

iv) Repeated Insertion/Withdrawal Force.

Solder a plug and a socket to PC Boards. Place the boards onto a push-on/pull-off machine. Repeat

insertion and withdrawal for 30 cycles, at a speed of 25 +3mm/min. along the mating axis. Insertion
and withdrawal forces before, during and after the test must conform to those stated in section 3.4.

v) Electrical Continuity Durability.

Solder a plug and a socket to PC Boards. Place the boards onto a push-on/pull-off machine. Repeat
insertion and withdrawal for 30 cycles, at a speed of 25 +3mm/min. along the mating axis. Contact
resistance before and after the test must meet the values stated in section 3.3.

..10-




