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. . Product Specificati
& Multi-interlock Conneetor
o Por Printed Cireuit Board
@ -
= L, Scope:

This specification covers product per formance requirements and test

methods of M&ﬁ?&w&ﬂt@ii@@k Compectors of the part numbers shown in Para.

it 2.1 and 2.2, {
2 §
2 2. Preoduct Part Numbers and Desgriptions:
2.1 Receptacle Contacte: (hereafter called "Contact")
170177, 170286,170307, 170189, 170487 and 170289
2.2 Housings:
o Number of ' Cap Housing
g Positions Plug Housing Vertical Type Horizontal Type {
O]
et
2o ] 5 172026 172037 172040
! 7 172025 172036 172039
z 8 9 171892 172035 171894
£ 7§
o 11 172024 172034 172038
@
o g 13 171358 171362 171882
o 15 172388 S 7 slofoic,
17 171354 171363 171366
21 171364 171457 171367
22— e 171896 )
3. Definitiong of Terms:

For the purpose of this specification, the following definitions shall

apply.

} Housing: Housing is an electrically insulating component member that
engapsulates contasis.

Contacty Contaect is an electrically conductive metallie component
member to complete electrical contact wnich is agcomnadated
in a housing block.

‘onnector: Connector is an assembly of wire crimped contacts and housing
oy an assembly of contact and hﬂg%;mg mountsd on printed
cireuit board.

4. Materials and Finish:
4.1 Contact:
Contact shall be made from pre-tinned brass strip conforming to Alloy
Ne, ZEQ of ASTH B Jb.
4.2 Houging:
Housing shall be mede of molded Hylon
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6.3

Froduct Peature, Construction and Dimensions:
Contact:

Product design feature, construction and dimensions shall be conforming
to the applicable customer product drawmmw(f); A1l tab contacts and
receptacle contacts shall be capable to mate interc lv, regeardless
of wire sizes applied.

Bousing:

Product design feature, construction and 4
to the applicable customer product drawing
with prevent mismating, and locking device
mated halves of connsctor.

imensions shall be conferming
(s). H@ﬁ sings shall be provided
% to ensure stable locking of

Ratings:

Temperature rating shall be within the range of mﬁ@ ~ +105YC, including
ambient temperature and temperature rising by enerpiged current load,

Thickness of Applicable Printed Gircuit Board:

Printed circuit board used for this application shall have thickness of
1.6 £0,15mm.

Applicable Wire Range:

For erimping contacts, the wires of the following sizes and applications
shall be used,

Contact Number Wire Size and Application Insulation Dis.(mm)
170177 0.5 - _ﬂu7mma (AWG #20-14), 1 wire
170189 only or Z-wire ﬁ?1m§§ﬁg uaiﬁ% two 2.1 - 3.4
170286 0.5 mm? (#20) wires or one 0. 5mme
170289 (#20) pilus one. O. bﬂ&mu (#18) wires
170307
170487 0,3 - 0,89 (#22-18), one wire 1.5 - 2.6

Performance Requirements and Test Methods:

Product performance shall be conforming te the requirements spacified in
Table 1, when tested in accordance with the test methods gpecified in Pars.
7.2, and test procedure specified in Para. 7.3.
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7.2.3

Test Method:

Examination of Froduct:

Vlbuallv and tactually inspect the products for evidence of abnormalities
such as cracks, breakage, damages, rattling and loose of parts, rust, fusion
and deformation that are detrimental to connector functions.

Insertion Forece (Contact or Connector):

Fasten a connector assembly on the head of tensile testing machine, and
operate the head to mate with the counterpart connector assembly by traveling
the head with the speed at a rate of 100mm a minute. For this test, logking
device of connector housing must not be set in effect.

Extraction Force (Contact or Connector):

Fasten one half of mated pair of connector assemblies on the head of tensile
testing machine, and operste the head to unmate the counterpart by traveling
the head with the speed at a rate of 100mm a minute. TFor this test, locking
desviee of housing must not be set in effect.

Termination Resistance (Low Level):

Mated pair of contacts or connectors shall be tested for low level termination
resistance by applying clozed cirecuit current of 50mA at open cireuwlit voltage
of 50mV DO flowing through the circuit across the parts. Measurement shall

be done scross the probing point of Y and Y' at the points Thmm apart from

the wire crimp. Low level resistance must be caleulated from the measured
value after deducting the resistance of the 75mm long wire crimped in the
cirouit., Measurement shall be done separately one after one on each circuit.

Cap Housing AN

Plug Housing,
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Cap Housing ~__ L 1 mn (max.)

Plug Housing ~\\\\\IWﬁ\§;wmmmmmw§

\‘FGB

Power Sourcs

Fig. 1 - B Resistance Testing Circuit for Horigontal Housing

5 Termination Resistance:

Mated pair of contacts or connector assemblies shall be tested for ftermination
resistance by applying closed circuit current of 1 A at open circuit voltage
of 12 V DO fleowing through the circuit. Measurement shsll be done at the
probing points of ¥ and Y' across the termination 75mm apart from the wire
crimp after temperature rising of the circuit becomes stabilised.

Termination resistance shall be ealeulsted from the measured value after
deducting resistance of the 75mm long wire crimped in the circuit.

7.2.6 Handling Touch of Contacts at Assembly:

Handling touch of contacts shall be tested by repeating insertion and extrac~-
tion by hand to inspect the feeling tactually at assembly.

7.2.7 Insulation Resistance:

Insulation resistance of the mated puir of conmsctor assemblies shall be
tested by applying test potential of 500V DC between the adjacent contacts
and between the contédcts and the ground as shown in Fig. 2.
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Between Adjacent (ontacts Insulation // Betwesn Contactes and the Ground
Ohmmeter /Wrapped with
“letallic Foil
(Foil must be kept apart more than
5 mm from the contacts.)

e, R A

Fig., 2 Insulation Resistance
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7.2.8

7.2.11

T.2.12

Dielectric Strength:

Dielectriec strength of mated pair of connector assemblies shall be tested

by applying test potential of 1,800 V AC with commercial frequencies belween
the adjacent contacts and between the contacts and the ground as shown in
Mg. 2.

Current Leakage:

Current leakage of mated pair of connector assemblies shall be tested by
applying test potentiaml of 12 V DC across the adjacent contacts, alter
conditioning in the test chamber where temperature of 60 £5°C with relative
humidity in the range of 90 - 95% im maintained for 1 hour, end reconditioned
in the room temperature before measurement, as shown in Pig. 3.
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Fig. 3 Current Leakage Test Circuit

Contact Retention Forcev

Fasten housing as§@mbiy that accommodates contacts crimped with approximately
100mm long 0.8%mm™ wire, on the tensile testing machine, and apply an axial
pull-off load to the end of erimped wire by operating the head to travel with
the speed at a rate of 100mm a minute. Measure the loaded force at which
contact is dislodged.

Crimp Tensile Strength:

Fasten an approximately 100mm long wire-crimped contact to the hesd of tensile
testing machine, and apply an axial load to pull=off the wire by operating
the head to travel with the speed at a rate of 100mm a minute. Measure the
Joaded force at which wire is broken or is pulled out of the wire crimp.

Housing Retention Force:

Mate a pair of commector assemblies with the locking device set in effect, and
secure one half of them on the tensile testing machine, and apply an axial
pull-off lsad to the counterpart connector assembly by operating the head

to trevel with the speed at a rate of 100mm & minute. Heasure the loaded
force at which connector halves are separated or locking device is broken or
unlocked.
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7@2014

7:2.15

Current Cyeling:

Mated pair of connector assemblies shall be tested by applying test current
obtained by celculation of totalized intensity as shown in Tables 2-1 and 2«2
for 200 cycles, --each cycle consisting of energizing for 45 minutes with 15
minutes intervals of off-load.

The total intensity is obtained by the caleulation that to each of 4 contacts
in centering positions the basic values as shown in Table 2-1 specified
according to the wire size used, is applied, and to each of the remainder
contacts, reduced intensity as shown in Table 2-2 by the coefficience speci-
fied according to the number of contact positions engaged for test, is used.
The test shall be performed in the draft-free test chamber.

Wire Size Basic Test Humber of Intensity Reduction
mm“(AWG) | Current DC (&) Positions Coefficience
0.5 (#20) 11.0 1 | 1
0.85(#18) 14.5 2 -3 0.75
1.25(#16) 18.5 4 -5 0.6
2.0 (#14) | 25.0 6 -8 W o550
9-12 | 05
Table 2-1 lﬁ&:@verb i 0.4
Table 2-~2

Temperature Hising:

Temperature rising of mated pair of connector assemblies shall be tested
by applying test current of specified intensity as shown in Tables 2-~1 and
2.2 galeulated in the same manner as used in Para. 7.2.13 except that the
contacts other than centering positions, a half value of basic intensity is
applied.

Measurement of temperature shall be done after energizing for 2 hours, by
probing at the centering part and at the outside surface of the housing.
Risen amount of temperature must be calculated by deducting the ambient
temperature from the measured value.

The risen temperature shall not exceed 65DQ when tested in a draft-free test
chamber.

Repeated Imsertion/Extraction:

Secure one half of mated pair of connector assemblies on the testing mschine,
and repeat insertion and extraction into and from the counterpart connector
by operating the machine hesd to travel with the speed at a vate of 100mm

a minute in the axial direction for & total of 50 cycles.

For Printed Circuit Board

AP 1528
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7.2.16 "Kojiri" Resistibility:

Mated pair of connector assemblies shull be tested for "Kojiri” resistibility.
After having one half of them secured on a stable bench as shown in Plg. 4,
apply reciprocating twisting force of 19&N.an (T) in front-rear direction of
the connector assembly at every depth of 1 mm graduation along the total
excursion of contact extraction, until the connectors are completely separated.
One extraction makes a cycle and & total of 50 cycles shall be applied to

the said divection.

After completion of front-rear reciprocation cycles, apply to the left-right
direction another 50 cycles of reciprocating foree in the aforementioned

same manner. ‘

Note: "Kojiri" is a Japanese term, meaning the motions to give forcing stress
to the connector halves or & pair of contacts when mating end unmating
in such manners as twisting, bending snd rolling etc., in the direction
amiss to the contact axis, resulting detrimental effects to the parts
enpuged, especially deformation of female contucts.

~5mm{max. ) — Som(max. )

I e M

e
e
~Plug Housing™

I

Tightly

¥ig. 4 "Kojiri" Resistibility Test

7.2.17 Heat Resistibility:

Mated pair of connector assemblies shall be exposed under elevated tempsrature
in the test oven for 2 hours whers 100°C ig maintained. After conditioning,
the sample connectors shall be removed from the oven, and-resonditioned in

the room temperature.

7.2.18 Gold Resistibility:

Mated pair of connector assemblies shall be exposed under the freezing
temperature in the test chamber for 2 hours where ~50°7 ig maintained. After
conditioning the sample connector shall be removed from the test chamber and
reconditionsd in the room temperature.

SHEET % tllca Tyco Electronics AMP K.K.
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7.2,19 Thermal Shock:

7.2.20

7.2.21

T.2.22

Mated peir of comnector assemblies shall be tested for thermal shock for
5 cycles of test procedure, each cycle consisting as described in Table 3.
After conditioning, the sample commectors shall be reconditioned in the
room temperature.

Test Procedurs Test Conditions
| l}v_*‘ﬂ”;_§§39§§munde§780ﬁ566 in the oven for 2 hours »
\“‘¥‘5<‘7 ~ Reconditioned in the room temperature within 5 minutes
5 Bapose under -30£°C in the test chamber for 2 hours.
4 | Reconditioned in the room temperature vithin 5 mimutes
Table 3

Humidity(Steady State):

Mated pair of connector assemblies shall be exposed under temperature~humidity

test atmosphere in the test chamber where tempergture of 60 +500 in relative
humidity range of 90-95% is maintained. While testing, test current of 28Y
DC shall be energized through the circuit as shown in Mig. 3. After test
duration of 48 hours, the sample connectors shall be removed from the chamber
and reconditioned in the room temperature.

Salt Spray:

Mated pair of connector assemblies shall be tested for salt spray resisti-
bility in acecordance with JIS C 5028 by using solution, having 5 % salt
concentration for 2 cycles of salt spray exposure, each cycle consisting of
24 hours exposure with ome hour interval of off-load set betwesn the oycles,
4fter completion of test cycles, the sample connectors shall be linsed in
the tap water, and dried for 1 hour in the room temperature.

0il Resistibility:

Mated pair of connector assemblies shall be dipped in the specified kinds
of 0il as shown in Table 4 for the test duration specified, therein. The
0il must be maintained at 50 *2°C.

Names of 0il Time of Immersion Sequence
Tquue Converter 0il | ~ lhowr 1} o
Trenemission lwbricant 0il | lhewr | 3|
Bngine il Cimowr |5
Gluteh 01l ; i 1 hour o
Hydraulie Qiimgggwﬁfékéﬁéfséég - ”‘i ﬁéur“ - S
Kerosene R AS minﬁtéa . 77?,4,6,8 & 10
Table 4

tl[l:u Tyco Electronics AMP K.K.
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7.2.23% Dust and Sand Bombardment:

Hang mated pair of connector assemblies in the middle of closed test chamber,
that structures in three dimensions renging 900-1,200 mm each size, where the
connector assemblies are subject to undergo dusting test by ejecting Portland
cement conforming to JIS R 5210, gushed by the sid of compressed air and
blown uniformly by powered fan, at a rate of 1.5 kg per ten seconds, once
every 15 minutes for 1 hour. After test duratiom, the sample connectors
shall be removed out of the test chamber and tested for the items specified
in Table 6.

The sample comnector shall be hung in orientation as shown in Fig. 5.

Connector

PCB

Pig. 5

7.2.24 Icing:

After immersing mated pair of connector assemblies in the boiling hot water
for 1 hour, expose under -30 I5°C in the test chamber, until laden water

im frozen to ice completely. Then remove out of the test chanber, and
recondition in the room temperaturé, wntil ice turns to water again.

7.2.25 Sulfurocus Acid Gas Resistibility:

Mated connector assemblies shall be exposed under the sulfurous acid gas
having specified concentration of 100 p.p.m., with relative humidity not
less than 90% in room temperature for 24 hours, in the test chamber.
After test duration, the sample connector shsall be removed from the test
chumber and reconditioned in the voom temperature.

7.2.26 Vibration(High Frequency):

Contact loaded and mated pair of connector assemblies shall be tested for
vibration stability performance with all contacte series wired, by having
assemblies securely fastened on the plate of vibration testing pachine being
arranged as shown in Fig. 6. Applied vibration shall be such that accele~
rated velocity is 44m/s? (4.5G) with sweeping frequencies reciprocating from 20 to
200Hz turning one cycle a minute. Vibration shall be given for B hours,

and during the test, the test circuit shall be energized with the test
current of 0.1A at 12V DC, and monitored for the loss of electrical dis-
continuity greater than 1 microsecond taking place im the eircuit.

tlll:ﬂ Tyco Electronics AMP K.K.
Elactronics Kawasaki,Japon
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7.2.27

7.2.28

Wire Length .~ - ke

150mm (4pprox.)

Connector

Wire ends shall be

held loosely. Secured

ﬁ/Tightly

o

-~ PCB

Fp e o

“ff!fw

Ear

Vibration Plute

Fig. 6

Vibration (Low Frequency):

Contact loaded and mated pair of connector assemblies shall be tested for
vibration stability at low frequeney with all contacits series wired and ensr~
gized with closed circult test curvent &l 0:14 at open circuit voltage of

12V DC flowing through the circuit on the vibration testing machine conform=
ing to SAE J 577 as shown in Yig. 6. Applied vibration shall be such that
connectors are shaken by cam drop rotation whose stroke is 5.20m at 750 Hz
with the vibration plate supported by the spring tention of -264-314N
Vibration shall be given for 1 hour and during the test, the test circuit
shall be monitored for the loss of electrical discontinuity greater than 1
micresecond taking place in the circuilt.

Current Overload:

Apply overload test current specified in Table 5 to ramdomly selected
contact in mated and horizentally supported connector assemblies for 1
minute, and carefully observe if housing starts combustion by the heat of
overloaded current.

Wire Sige Overload Test
o | (AWG) Current (DC 4)
0.5 j(#0) 50
o.85i(#18) 7% |
1.25 {(#6) 1 100
2.0 | (#14) 200

Table 5

tlll'.'li_" Tyco Electronics AMP K.K.

Electronics  KawasokiJapon
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8.2
8.2.1

8.2.2

8.2.3

w
[ie]

2.4

Quality Assurance Provisions:
Test Conditieons:

Unless otherwise specified, all the tests shall be conducted in any
combination of the following test conditions.

Temperature: 15 - 3506 (59 95°F)

Rel@tlve Humidlty 45 - 75%

g P i o e e e e i

&tmmgpherlﬁ Prepsure: 86.7 -10%@3(6&)- BOOanHg)

Sample Preparation:
Specimens:

The sample pieces used for the performance tests in accordance with this
specification shall be prepared by using the wires specified in Table 7
and by the procedure conforming to 114-5004, Application Specification,
Crimping Multi-interlock Connector. No sample piece is allowed for use of
test other than specified.

Number of Specimens:

Each sample group used for the specified performance tests, shall consists
of not less than 10 sets of contacts and not less than 2 sets of connector
assemblies,

Printed Circuit Board:

Printed circuit boards used for the tests shall be conforming to the
drawing specified in Table 7.

Applicable Wire Sizes:

The wires used for the tests shall be denforming to the specification as
shown in Table 7.

"%*?é“S*”@ [ Strand Composition | Caloulated Cross-
Nomingl) P Otemeter s [ Number of Lo o oo 2Te8
gwg)@ A Strand(mm)| Strands ng? CMA
0.5 ((#22) 0.18 12 0,31 602
0.5 (#22, 0.26 0.37 733
0.5 |(#20) 0.32 0.51 1,113
o.85 (#18) | 0,32 11 0.88 1,746
1.25 ((#16) | 0.32 16 1.28 2,540
2.0 |(#14) 0,32 = 26 2.09 4,128
| Table 7
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7+2.29 Contact Mounting Force:

Insert the wire-crimped contact into the contact cavity of housing, and
measure the force required to be rightly seated in position with the
locking lance engaged. The contact must be inserted along the contact
axis by operating the head of inserting machine at a rate of 100mm
approximately a minute.

7.2.30 Solder ability

Solder Temperature: 235+5C
Immersion Duration: 5+0.5 seconds
Flux: Alpha 100

AMP Spec.109-5203
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by the sample groups specified in

Table 6.
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ATION

-AMP NO. TB - 004
MULTI INTERLOCK CONNECTOR

2 TYP 550 (5_
IS Collwiath (4 P1a) .28 (25 Pis.)
£ /
S 30 (25 P1s.)
< ‘ sl
[ T S
N m &
~ T P
%F ey ™~
by $ ' -
B 3
(s 1 .
T \6;@ (4 Pls.)
- Canter ..
5 Line B .20 (7 Pls.)
F 104 5 R Tk 515 T 7ok 545 a7 45 101
51%,% o
fg%ﬂfl 57
6120. 1 7
7520.1 22,5
100 * ) (e
120%0.5
Pig. 7
Unit: mm
Notes:
1. Material: Phenolic Laminated Paperboard, Board Thickness, 1@6f0£15mm
Conforming to XPC, NEMA Specification, T7Op Copper Conductor
Clad One Side Only
2, Center Line Tolerance: *0.1 Non-accumulative
3. Unless otherwise specified, tolerance shall be within #0.2mm.
4, Finish: Tin-plated, and flux procsssed
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Workmanship at Assembly:
Crimping Contact:

Crimped contact shall have optimum performence characteristica, performed
in accorvdancs with the procedurs specified in 114-5004, Application
Specification for crimping Multi-interleeck Contacts.

Soldering Cap Housing:

When to mount cap housing cnto printed cirewii board, use tapping screws
fonforming to W3, Clags 1 of JIZS B 1115, and solder to terminate after
secured by the serews., Within & months after delivery, the printed cireuit
board shall be soldered in order to assure optimum solderability of the
products.

Wire Bundling at Harness Assembly:

In brder to prevent the connector from damages by excessive tension to
wire orimp of coutact applied by chance, avoid bundle ftaping within the
area 50 mm next to lead entry on the wirves into housing.

S 1¢] — ) i b .
Zﬁégmﬁ Wire bundle in this pertion
e _otust have proper slack for
movensnt.
“ Taping
Mating i
e

Interface. ¥
with Cap g XWMLWEM

Houwging

- Electronics Kawasaki,Japan
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100

Application Tooling:

For crimping contacts and extraction of contacts from housing, AMP specified

appropreate application tooling shall be used in accordance with proper
ingtruction sheets attached to the hand tools.

(Instruction Sheet IS-03%4J shall apply for extraction procedure of contact.)

Applicable Documentsz for specification:

The following specifications and standards effectively applicable to the

date of lssuance shall form part of this specification to the extent specified,

herein.
JASO D6QS
(7002)
JASO T101
JIS © 3406
JIS D Q203
JIS D 0204
JIS D 1601
JIs R 5210
JIS £ 5028
JIS D 5500
MIL=-8TD~202

Automotive Multi-peois Connector

Teat Methods for Molded Plastic Parts
Low Voltuge Cables for Automobiles

Method of Moisture, Rein and Spray Test for Automobile Paris
Method of High and Low Temperature Test for idutomobile Parts

Vibratile Testing Method for Automobile Paris

Portland Cement

Salt Mist Testing Method for Electronie Component
Lighting and Signalling Eguipment for Automobiles

Test Methods for Electroniec and Electric “omponent Parts
Test Method 208 Solderability Test Method

AMP Specification:

114-5004

Application Specifigation, Crimping Multi-interlock Contacts

tyco
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