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1.0 SCOPE
This specification covers the mechanical, electrical and environmental performance of the .079” X 0.79”
(2 mm X 2 mm) grid dual row vertical receptacle connector series numbers 79107, 79108 & 79109. This
connector series is designed for through hole, flat flex cable and surface mount applications respectively as
described in section 2.1. Mating connectors shall have 0.20” (0.51 mm square) or round posts whose axes
are perpendicular to the plane of the PCB to which the 2 mm series receptacles are soldered.
2.0 PRODUCT DESCRIPTION
The dual row vertical receptacle series is designed to connect;
(1) PC board to PC board in parallel,
(2) PC board to PC board perpendicular.
The connector utilizes a dual beam female terminal designed to provide east-west mating and early entry
mating when mated from the top. This connector series is available in a range of circuit sizes from 4 circuits
(2 X 2) through 50 circuits (2 X 25) in 2 circuit increments.
2.1 DESCRIPTION, SERIES NUMBER, AND LINKS
DESCRIPTION SERIES NUMBER
Vertical Receptacle with 0.118” (3.00 mm)
and .075”(1.91 mm) long PC tails.
Receptacle has PC tails for solder termination to
either a 0.063” (1.57 mm) or 0.031” (0.79 mm) 79107
nominal thick PC board with 0.025” (0.64 mm)
minimum diameter holes (See Figure 8). The PC
tails have a tapered lead —in for
ease of insertion into the PC board.
Vertical receptacle with 0.050” (1.27 mm) 79108
long PC tails for FFC application. B
Vertical Receptacle with gullwing surface mount
tails for FFC or FPC application.
Surface mount version with pegs is also designed
to accommodate bottom entry mating through a 79109
PC board. See Figure 9 for suggested PC board -
layout. Performance of bottom entry is expected
to be similar to top entry; however, data is not
currently available.
2.2 DIMENSIONS, MATERIALS, PLATINGS
See sales drawings for details on dimensions, materials and platings.
Dbz 540
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23 ENVIRONMENTAL CONFORMANCE

To fine product compliance information:
a. Go to molex.com

b. Enter the part number in the search field.

c. At the bottom of the page go to “Environmental” to see compliance status.

24 SAFETY

AGENCY LISTINGS

UL File Number: UL E29179
CSA Number: LR19980

@

CSA approval meets following standards/test procedures:

a) CSA

std. C22.2 No. 182.3-M1987

b) UL-1977

*“C” and “US” mark adjacent to CSA signifies that the product has been evaluated to the
applicable CSA and ANSI/UL standards, for use in Canada and US respectively.

Series 79107, 79108, 79109, rated 1.0 A, 200 V
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3.0

4.0

APPLICABLE DOCUMENTS AND SPECIFICATION

3.1 MOLEX DOCUMENTS

MilliGrid BMI Connectors Test Summary
MilliGrid BMI Connectors Application Specification 50394-0001-AS

Molex Solderability Specification SMES-152

Molex Heat Resistance Specification AS-40000-5013

Molex Moisture Technical Advisory AS-45499-001

Molex Package Handling Specification 454990100-PK

3.2 INDUSTRY DOCUMENTS

MIL-STD-202 Test methods for elegérrzrggﬁeanr;dp:lr?;tronics and electrical
MIL-STD-1344 Test methods for electrical connectors.
ASTM-B103 Alloy 521.
QQ-N-290 Nickel plating.
MIL-G-45204 Gold plating.
MIL-T-10727 Tin plating.
MIL-M-24519 Molding plastics.
UL-94 Tests for flammability of plastic materials.
ES-88 Molex Finish Specification.
UL-60950-1
UL-1977
CSA STD. C22.2 NO. 182.3-M1987

ELECTRICAL PERFORMANCE RATINGS

4.1 VOLTAGE

125 Volts DC/AC (RMS) Max.
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4.2 CURRENT RATING (MAXIMUM AMPERES)

Current rating is application dependent and each application should be evaluated by the end user
for compliance to specific safety agency requirements. The ratings listed in the chart below are
per Molex test method based on a 30 °C maximum temperature rise over ambient temperature
and are provided as a guideline. Appropriate de-rating is required based on circuit size, ambient
temperature, copper trace size on the PCB, AWG WIRE, gross heating from adjacent
modules/components and other factors that influence connector performance. Wire size,
insulation thickness, stranding, tin coated or bare copper, wire length & crimp quality are other
factors that influence current rating.

Single Ckt (powered-up): 5.25 A
Maximum 50 Ckt (powered up): 1.6 A

Board to Board (79107* & 78264 Series)

& BY MEASUREMEN BY INTERPOLATION

FAAKINUN CURRENT RATING PER POLE, AMIPS

CURCUIT SIZE

4.3 TEMPERATURE

Operating Temperature Range :-55°Cto+125°C
Non-Operating Temperature Range: :-55°Cto+125°C

4.4 DURABILITY

Plating Type Number of Cycles
Gold Plated 50
Dl S AL
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5.0

QUALIFICATION

5.1 Ambient conditions for qualification shall be per Para. 4.3

5.2 Qualification testing shall be performed on samples taken from production lots.

5.3

Samples grouping
1.

Test group | shall consist of (20) A-79107-0024(50 circuit, 15u” gold, through
hole), (2) A-79109-0024 (50 ckt, 15u” gold, surface mount) connectors, and
(22) 87089-5013 headers.

Test group Il & Ill shall consist of (16) A-79107-0024, (2) A-79109-0024
connectors, and (18)87089-5013 headers each.

Test group IV shall consist of (4) A-79107-0024 connectors.

Test group V shall consist of (18) A-79107-0024 connectors mounted and
loose as needed.

Test group VI shall consist of (24) A-79109-0024 and (26) A-79109-0260
connectors.

1.

2.

5.4

Samples preparation

Through Hole: Four A- 79107-0024 connectors are to be wave soldered to
each through hole PC board.

Surface Mount: Solder paste consisting of metal alloy 63/37 eutectic tin-lead
and a rosin mildly activated (RMA) flux is to be stenciled onto the solder lands
of the surface mount boards in a layer no thicker that .010”(0.25 mm). The
surface mount connectors will then be vapor phase reflowed to the PC boards
in approved equipment. Fluorinert liquid FC-70 is to be used with a primary
vapor zone reflow time of 15 seconds and a secondary vapor zone dwell time
of 45 seconds. Each test board shall be cleaned immediately in a vapor
degreaser and cleaned with Freon TMS for at least 3 minutes.

5.5 Qualification testing shall be performed per the test sequence shown Figs. 1-7
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6.0 PERFORMANCE

6.1 ELECTRICAL PERFORMANCE

ITEM DESCRIPTION TEST METHODS AND REQUIREMENT
Defined as the normal bulk resistance plus constriction resistance. The
Contact . . . .
6.1.1 Resistance maximum value shall not exceed 15 milliohms total with a maximum
o (Low Level) change of 10 millichms from initial following all stress tests. The
method of measurement shall be per MIL-STD-1344A, Method 3002.1.
Insulation resistance when tested per MIL-STD-202, Method 302,
6.1.0 Insulation Condition B at ambient shall be as follows:
o Resistance 1. 5000 mega ohms minimum initially
2. 1000 mega ohms minimum following humidity.
Dielectric Dielectric withstanding voltage shall be 500 VAC minimum at sea level.
613 Withstandin There shall be no breakdown or flash-over between adjacent contacts
o Voltage 9 and leakage current shall not exceed 5.0 milliamps when unmated
9 connectors are tested per MIL-STD-202, Method 301.
Mate connectors and measure the temperature rise of contact when
the maximum DC rated current is passed.
_ No more than 30 °C temperature rise above ambient.
6.1.4 Current Rating All contacts wired in series.
1.0 Amp DC or AC RMS per contact at 70 °C with 30 °C maximum
temperature rise. All contacts wired in series.
Subject the mated connectors to 75% of the current necessary to yield
6.1.5 Current Cvelin a 30°C temperature rise (as found in para.5.1.4) in cycles of 45 minutes
o ycling on and 15 minutes off for 240 hours after which the conditions of
Para 5.1.3 are met.
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6.2 MECHANICAL PERFORMANCE

ITEM DESCRIPTION TEST METHODS AND REQUIREMENT

6.2.1

Mating Force- Entire
connector

The maximum force to mate a connector pair shall be 10 oz.
multiplied by the number of positions, excluding hardware, when
cycled per MIL-STD-1344, Method 2013 for the following conditions:
1. Ambient conditions.

2. Non rigid fixturing of connector pairs.
3. 10 inches /minute max. Cycling rate.
4. 50 mate/ unmate cycles.

6.2.2

Individual Insertion/
withdrawal force

The force to insert and withdraw a steel gauge pin shall be

8 ounces maximum and 1.5 ounces minimum respectively ,
excluding hardware, when tested per MIL-STD-1344,Method 2014

for the following conditions:
1. Polished steel gauge pins per Fig 10.
2. Insertion depth to be 0.060” from the point at which gauge makes
contact with the terminal beams.
3. Non rigid fixturing shall be used.
4. 3 cycles.

6.2.3 Normal Force When tested at minimum deflection as caused by a 0.020” +/- .001”

The minimum normal “force” shall be 100 grams following thermal
aging per para.9.4.1 and 50 mating / unmating cycles per Para. 8.4.1

square pin. Measurement shall be taken in a manner simulating
actual use.

6.2.4 Durability after the following sequential conditioning:

For the 15 micro inch gold over 50 micro- inch nickel plating option,
the connector shall meet the requirements of paras.5.1.3 and 5.2.2

1. 50 mate/ unmate cycles.
2. Seventeen hours of Flowers of Sulfur per Molex test procedure.

6.2.5 Terminal strength MIL-STD-202, Method 211A, condition “B” with no evidence of

Solder tails shall withstand two hand bending cycles per

breaking or cracking of the base metal at 20X magpnification.

6.2.6 Housing Retention

A tensile force is applied at a rate of 1 inch per minute to the housing
perpendicular to the test board. The force at which the housing
separates from the terminals is divided by the circuit size and
recorded. This force to be 8 ounces minimum per terminal.

6.2.7

Individual Tensile 1 inch per minute to individual surface mount terminal with housings.
(Surface Mount Only) The force at which the terminal separates from the board is to be

A tensile force perpendicular to the test board is applied at a rate of

greater than 3 lbs.
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6.2

MECHANICAL PERFORMANCE CONTINUED

ITEM

DESCRIPTION

TEST METHODS AND REQUIREMENT

6.2.8

Tensile (Surface

Full connector

mount Onl
ount Only) per terminal pair.

A tensile force perpendicular to the board is applied at a rate of 1
inch per minute to the entire connector. The force at which the
housing separates from the terminals should be greater than 1 Ib.

6.2.9

(Surface Mount Only)

Shear Test

A shear force parallel to the board and perpendicular to the lay of
the connector is applied at a rate of 1 inch per minute. The force at
which the connector distorts or shears off the board should be
greater than 2 Ibs. per terminal pair. See Fig 11.

6.2.10

Solder Joint Fatigue
(Surface Mount Only)

following tests:

Fig.15.

There shall be no evidence of physical damage and contact
resistance shall meet the condition of Para. 5.1.3 and there shall be
no loss of electrical continuity greater than 1 microsecond after the

1. Tension: Subject the test board, as shown in Fig. 12, to
.060” deflection perpendicular to the lay of the connector for
200 cycles. Repeat the above on a new sample except
deflect parallel to the lay of the connector as show in Fig.13.
2. Compression: Subject the test board as shown in Fig.14 to
.060” deflection perpendicular to the lay of the connector for
200 cycles. Repeat the above on a new sample except
deflect parallel to the lay of the connector as shown in

6.2.11

Vibration

Test Condition A.

There shall be no evidence of any physical damage, loosening of
parts or loss of electrical continuity greater than 1.0 microsecond
when mated connectors are tested per MIL-STD-202, Method 204,

6.2.12

Mechanical shock

1. % Sine Wave.

There shall be no evidence of any physical damage or loosening of
parts. Nor shall there be any interruption of electrical continuity per
MIL-STD-202F, Method 213B, condition A: longer than one
microsecond when tested

2. 50G, 11 millisecond pulse.
3 shocks each along 3 mutually perpendicular axis, 18 shocks total.
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6.3

ENVIRONMENTAL PERFORMANCE

ITEM

DESCRIPTION

TEST CONDITION & REQUIREMENT

6.3.1

Temperatures

The product is designed to operate at -55 °C to 125 °C continuous
and withstand +219 °C during vapor soldering without any
deterioration of performance or physical damage.

6.3.2

Thermal shock

There shall be no evidence of any physical damage. Connectors
shall meet the dimensional requirements of the product drawings and
contact resistance of para. 5.1.3 When tested per MIL-STD-202,
Method 107, Condition A-1.

6.3.3

Temperature Life

The requirements of the Para. 5.1.3 and 5.2.2 shall be met following
thermal life per MIL-STD-202,Method 108, Test Condition “C” (500
hours at 105 °C).Connectors shall remain in initial mated or unmated
condition throughout thermal exposure.

6.3.4

Resistance to
Cleaning Solvents

Any markings shall remain legible and no damage or deterioration
of the connector shall occur when tested per MIL-STD-202,
Method 215. The following solvents shall be used:

1. I-I-I Trichloroethane
2. Freon TMS and TMC

6.3.5

Humidity (Cyclical)

There shall be no evidence of physical damage, or discoloration and
the requirements of Paras. 5.1.1, 5.1.2 and 5.1.3 shall be met
following testing per MIL-STD-1344, Method 1002, Type II; 96 hours
(omit steps 7A and 7B). The connectors shall be mated during
exposure.

6.3.6

Humidity (Steady
State)

There shall be no evidence of physical damage, discoloration, or
corrosion and the requirements of Para 5.1.1, 5.1.2 and 5.1.3 shall
be met following testing per MIL-STD-202 Method 103, Condition A.
No polarizing voltage measurement shall be taken.

6.3.7

Resistance to Solder
Heat

There shall be no evidence of any physical damage and connectors
shall meet the dimensional requirements of the product drawings
following:

1. MIL-STD-202, Method 210, Test Condition C
(260 °C 10 seconds).

Reflow Temperature Profile

Temp

i

Peak Temp

Prehegt———

Reaclion Time
RT [

Y

2. Standard wave soldering process.
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6.3 ENVIRONMENTAL PERFORMANCE CONTINUED
ITEM DESCRIPTION

TEST METHODS AND REQUIREMENT

6.3.8 Corrosive Connectors shall meet the requirements of Para. 5.1.3 When
e Atmosphere exposed to Flowers of Sulfur following conditioning per Para.5.2.3.

For SMT
Solder paste is deposited on a ceramic plate via stencil. The
connectors are steam aged & placed onto the solder paste print.
The substrate is processed through a forced convection oven.
Inspect the connector after removal from ceramic plate and should
have 95% MIN. continuous solder coating coverage
6.3.9 Solderability Steam Aging : 8 hours
For Through Hole
Solder Time: 5 + 0.5 secs
Solder Temperature: 260 + 5 °C
Steam age for 8 hours £ 15minutes
Dipped portion should have 95% MIN. continuous solder
coating coverage
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7.

0 TEST SEQUENCE GROUPS

MASTER GROUP

VISUAL INSPECTION
PER PARA 5.1

PLATING THICKNESS

PER PARA 5.4
I
SOLDERABILITY
PER PARA 8.6
[
SAMPLE PREPARATION
PER PARA 125.2
SAMPLE PREPARATION
PER PARA 12.5.1
CLEAN BOARDS
PER PARA 10.3.2
[
GROUP | GROUP I GROUP 1l GROUP IV GROUP V GROUP VI
FIGURE 1
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GROUP |
MATED ENVIRONMENT

INITIAL CONTACT

RESISTANCE PER

PARA 7.3

2 SAMPLES AS
RECVD.

CONTACT
RESISTANCE
PER PARA 7.3

2 SAMPLES AS
MATE/UNMATE
PARA 8.1

|
INSULATION
RESISTANCE

(INITIAL)
PER PARA 7.4

THERMAL SHOCK
PER PARA 9.3

THERMAL AGE
PER PARA 9.4

CYCLIC HUMIDITY

CONTACT RESISTANCE
PER PARA 7.3

MATE/UNMATE
PER PARA 8.1

CONTACT RESISTANCE
PER PARA 7.3

SOLDERABILITY
PER PARA 8.6

RESISTANCE TO
CLEANING SOLVENTS
PER PARA 9.1

PER PARA 9.5
I
CONTACT RESISTANCE
PER PARA 7.3 INSULATION RESISTANCE
[ PER PARA 7.1
FLOWERS OF SULFUR
PER PARA 9.10
DIELECTRIC
WITHSTANDING
VOLTAGE
PER PARA 7.2
FIGURE 2
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GROUP I
MATED ENVIRONMENTAL
MECHANICAL

|
INITIAL CONTACT

RESISTANCE PER
PARA 7.3

GROUP Il
MATED ENVIRONMENTAL
ELECTRICAL

INITIAL CONTACT

RESISTANCE PER

PARA 7.3 _‘

2 SAMPLES AS
RECVD.

Y2 SAMPLES AS
MATE/UNMATE PARA 8.1

Y2 SAMPLES AS
RECVD.

Y2 SAMPLES AS
MATE/UNMATE PARA 8.1

CONTACT RESISTANCE
PER PARA 7.3

CONTACT RESISTANCE
PER PARA 7.3

STEADY STATE
HUMIDITY
PER PARA 9.6

CONTACT
RESISTANCE
PER PARA 7.3

MECHANICAL SHOCK
PER PARA 9.9

CONTACT
RESISTANCE
PER PARA 7.3

VIBRATION
PER PARA 9.8

CONTACT
RESISTANCE
PER PARA 7.3

FIGURE 3

RESISTANCE TO
SOLDER HEAT
PER PARA 9.7

TEMPERATURE RISE
PER PARA 7.4

CURRENT CYCLING
PER PARA 7.5

TEMPERATURE RISE
PER PARA 7.4

CONTACT
RESISTANCE
PER PARA 7.3

FIGURE 4
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GROUP IV
UNMATED
ENVIRONMENTAL

THERMAL SHOCK
PER PARA 9.3

THERMAL AGE
PER PARA 9.4

STEADY STATE
HUMIDITY
PER PARA 9.6

FLOWERS OF
SULPHUR
PER PARA 9.10

MATE ONCE

CONTACT
RESISTANCE
PER PARA 7.3

FIGURE 5
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GROUP V
MECHANICAL

INITIAL MATE FORCE

INDIVIDUAL CIRCUIT NORMAL FORCE
INSERTION/WITHDRAWAL
FORCES
PER PARA 8.2
[ | [ |
15 SAMPLES AS % SAMPLES THERMAL 1/3 SAMPLES 1/3 SAMPLES
RECEIVED AGE MATE/UNMATE CYCLING THERMAL AGE WITH
PER PARA 9.4 PER PARA 8.1 STRESS
| | | PER PARA 9.4
INITIAL UNMATE
1/3 SAMPLES AS
|
|
MULT. MATE/UNMATE VEAS NORMAL
: FORCE
| PER PARA 8.3

CONTACT RETENTION

PER PARA 8.7

|

CONTACT STRENGTH

PER PARA 8.5

FIGURE 6
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GROUP VI
SURFACE MOUNT

SOLDER JOINT
VISUAL INSPECTION

PER PARA 6.3
I
CONTINUITY TEST
PER PARA 7.3
| |
s SAMPLES AS 2 SAMPLES
RECEIVED THERMAL SHOCK
PER PARA 9.3

TENSILE PULL
TERMINALS ONLY
PER PARA 8.8

FULL CONNECTOR
TENSILE
PER PARA 8.9

SHEAR TESTING
PER PARA 8.10

BEND RADIUS
TESTING
PER PARA 8.11

MECHANICAL SHOCK
PER PARA 9.9

VIBRATION
PER PARA 9.8

FIGURE 7
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PRODUCT SPECIFICATION

8.

0 SOLDER INFORMATION

Per SMES-152 and AS-40000-5013
*These specifications establish standard solderability test methods used to evaluate a products ability to
accept molten solder. Solder Process Temperatures and Reflow Solder Profiles will vary based on

application, equipment, solder paste, PCB thickness, etc.

8.1 SOLDER PROCESS TEMPERATURE

Reflow Solder: 260°C Max for Through Hole

Molex Solderability Specification

8.2 REFLOW SOLDERING PROFILE
(This profile is per AS-40000-5013 and is provided as a guideline only. Please see notes for
additional information)

Temperature

Peak Temperature

Liquidus Temperature

Preheat Temperature

Room Temperature

SMES-152
(Click Here)

Molex Connector Heat Resistance Specification

AS-40000-5013
(Click Here)

Time to Peak
Temperature

Time at Peak Temperature

Peak Temperature Ramp Rate

Cool Down Ramp Rate

T
Preheat Temperature Ramp Rate
Time at Preheat Temperature

H Time
i 1 Withins°Cc i :

! of Peak
q Time

Time Above

iq— Liquidus — i
Temperature
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PRODUCT SPECIFICATION

Description

Requirement

Average Ramp Rate

3°C/sec Max

Preheat Temperature

150°C Min to 200°C Max

Preheat Time

60 to 180 sec

Ramp to Peak

3°C/sec Max

Time over Liquidus (217°C)

60 to 150 sec

Peak Temperature 260 +0/-5°C
Time within 5°C of Peak 20 to 40 sec

Ramp - Cool Down 6°C/sec Max

Time 25°C to Peak 8 min Max

9.0 PACKAGING

10.0 APPENDIX

FIGURE &

Parts shall be packaging to protect the parts from damage during standard shipping, storage, and handling.
Refer to Packaging Specification, PK-151013-0001 and PK-151014-0001 for packaging details.

& ;
D D '
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O“B’

%Eﬁéﬂ HHE

RECOMMENDED
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[6].225@)]
NON-PLATED !

035200 < l
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@[ 005 | ‘
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.075? 3.?4’C‘.C‘8
2.000|
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= (¢]. 0060]Y]
N =1 . .0442,003
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M = L
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(\, 3
L0005 (312060
PC BOARD LAND LAYOUT
FIGURE 9
P.C. BOARD LAND LAYOUTS
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COllA
SUUAR!

| 209 /27
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v VER 0" DIMENS
FIGURE 10
GAUGE PIN
pd
\d
I - 11 =
FIGURE 11
PERPENDICULAR SHEAR

[AL: TOOL STEEL.
FINISH: 4 MICROINCH MAX
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FIGURE 14

PERPENDICULAR SOLDER JOINT FATIGUE (COMPRESSION)

= APPROX. 3.5'

FIGURE 15
PARALLEL SOLDER JOINT FATIGUE (COMPRESSION)
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11.0 QUALITY ASSURANCE PROVISIONS

Material inspection shall consist of certification, supported by verifying data. Mechanical, chemical and
electrical testing shall be done on a random basis.
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12.0 POLARIZATION AND KEYING OPTIONS

121  VERTICAL RECEPTACLE (Series: 79107)

LAST CKT

CKT 1 7 LAST CKT
- L
ROW A S
RO\N B —
I
CKT 1~ LAST CKT
12.2 VERTICAL RECEPTACLE DUAL ROW (Series: 79108)
CKT 1 - LAST CKT
1,
ROW A A
ROW B —o
, I
CKT 1 LAST CKT
12.3 VERTICAL RECEPTACLE, SURFACE MOUNT (Series: 79109)
ROW A ‘s ROW A
CKT 1 \ / LAST CKT
u U U u U g U U n
ROW B~ - ROW B
CKT 1
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