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Electronics

. Scope:
1.1 Contents

This specification covers the requirements for product performance, test methods and quality
assurance provisions of .070 SERIES MULTI LOCK | /O CONNECTOR (MLC) FOR P. C. B.
Applicable product descriptions and part numbers are as shown in Appendix 1.

2. Applicable Documents :
The following documents form a part of this specification to the extent specified herein. In the
event of conflict between the requirements of this specification and the product drawing, the
product drawing shall take precedence. In the event of conflict between the requirements of this
specification and the referenced documents, this specification shall take precedence.

2.1 AMP Specifications :

A. 109-5000 Test Specification, General Requirements for Test Methods

B. 114-5091 Application Specification .070 Series Receptacle Contact Crimping
Specification.

C.501-5052 Test Report :

2.2 Commercial Standards and Specifications :

JIS C 3406 Low Voltage Cables for Automobiles
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3. Requirements :

3.1 Design and Construction :
Product shall be of the design, construction and physical dimensions specified in the applicable
product drawing.

3.2  Materials :
A. Contact:

B. Tab contact :Pre-tinned brass, or Plain brass with selective gold plating over nickel underplate
Receptacle contact :Pre-tinned phosphor bronze and brass strip, or plain phosphor bronze and

brass strip with selective gold plating over nickel underplate

B. Housing :
Polybithylene :  terephthalateresin (PBT)
C. Others:
3.3 Ratings:

Temperature Rating : —30°C to 105°C

3.4  Performance and Test Descriptions :
The product shall be designed to meet the electrical, mechanical and environmental performance
requirements specified in Fig. 2. All tests shall be performed in the room temperature, unless

otherwise specified.
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3.5 Test Requirements and Procedures Summary 3.5  MEREMLEES: & B IEOE
* 1; In the event of conflict between the requirement of this specification and AMP Spec., this
specification shall talk precedence.

%1; ARNZE AMP Spec. (ZR—ENAE UL, KNEZERT 5,

Para. Test Items FRBRTEH Requirements HIF&{E Procedures #ER 7%
HH

*]1

3.5.1 | Confirmation of Product | Product shall be conforming to | Visually, dimensionally and

the requirements of applicable | functionally inspected per applicable
product drawing and Application | quality inspection plan.
Specification .

3.5.1 | M OMERME B XE S AMP B hE AR O | YT AmEEEEICE SV TR,
BERHCEHLTOB I8 | G b 2475 = &,

Electical Requirements &5 HMHERE
3.5.2 | Termination Resistance | Test Current Resistance Measure initial millivolt drop of
(Specified Current) (A) mV/A (max.) contact test circuit in mated
1 Initial : 3 connectors, Fig. 3
AMP Spec. 109-5311-2
Final : 10
3.5.2 | MO ABRE EHUE e Lizax s 2 ORBAEKOTHE
(BLEET) (4) mV/A BLF JERE T A#BIE, Fig. 3 M,
| o - 3 AMP JHFE  109-5311-2
BH o 10
3.5.3 | Termination Resistance |3 m Q Max. (Initial) Subject mated contacts assembled in
(Low Level) 10 mQ Max. (Final) housing to closed circuit current of
10 mA Max. at open circuit voltage of
20 mV Max.
Fig. 3
AMP Spec. 109-5311-1
3.5.3 | MBI 3mQ VT (FI1H) N TIRPIAENIRE LTz &
(m2—1LL) 10 mQ BT (FEH) 7 FNEBRBEE 20V LAT. BKER 10

mA LT OFEETRIET 5,
Fig. 3 &M,
AMP k& 109-5311-1

Fig. 2 (<) (To be continued)
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Para. Test Items FRBRTEH Requirements HIF&fE Procedures B2 F1E
HH
3.5.4 | Dielectric Strength No creeping discharge nor 1.8 kVAC for 1 min
flashover shall occur. Test between adjacent circuits of
mated connectors
AMP Spec. 109-5301
3.5.4 | MEE INHERE, 77 v ad—s—% | 1.8 kVAC 1 4yREFEIIN
NI & ax I EHREHY
sz o % 7 NRECHIE
AMP #it& 109-5301
3.5.5 [ Insulation Resistance | 100 MQ Min. (Initial) Impressed voltage 500 V DC.
100 MQ Min. (Final) Test between adjacent circuits of
mated connectors
AMP Sepc. 109-5302 Fig. 5
3.5.5 | Mkt 100 MQ VLR ()H) 500 VDC EIn,
100 MQ LUF (&) axT HEREHY
BB 5 7 MRCHIE
AMP JHFE 109-5302 Fig. 5
3.5.6 | Current Leakage 3 mA Max. 12 V DC impressed
60°C Humidity 90~95% 1h
AMP Spec. 109-5312 Fig. 4
3.5.6 | V—7%&ER 3 mA LAF 12 VDC EIfn
60°C BEE 90~95% 1 HEfH
AMP ##&  109-5312 Fig. 4
3.5.7 | Temperature Rising 60° C Max. under loaded Measure temperature rising by
specified current. energized current.
Fig. 7
AMP Spec. 109-5310
Method
3.5.7 | IRE LR HEBMZABEELC, RE LA | BEICLERELRZAET L &
60° C LLF, Fig. 7 &M,
AMP ##& 109-5310
3.5.8 | Current Cycling 10 mV / A Max. (Final) Applied corrent ; Fig. 7
10 mQ Max. (Final) 45 min “ON”
15 min “OFF”
200 cycles
3.5.8 | B A 7L 10mv / A LT (¥8) EISM © Fig. 7 W
10 mQ VT (K& 45 43 “ON” , 15 43fEl “OFF”
200 Y1 7w
Fig. 2 (t<) (To be continued)
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Para. Test Items FAGRIE H Requirements FFE{E Procedures #5R J7 1%
5 H
Physical Requirements HEMAEIIERE
3.5.9 | Vibration No electrical discontinuity Vibration Frequency :
(High Frequency) greater than 1 psec. shall 20~200-20 Hz / 1 min
occur. Accelerated Velocity @ 44 m / s* (4.5
10 mQ Max. (Final) G)
10 mV / A Max. (Final) Vibration Direction : X, Y, Z
Duration : 8 h each
AMP Spec. 109-5202
Fig. ©
3.5.9 | RE (FEK) WRESF 1 usec & Z 25 MEFHE |RENE S © 20~200 Hz / 1 47
BEAECRN L, PAJIPE Y2 A 44m/ s* (4.506)
10 mQ BT GEH) RENVHE © XV, Z
10 mV / A LI GEED RERERE @ & 8 K
AMP JRKE 109-5202 Fig. 6
3.5.10 | Contact Mating Force 2.9~7.8 N Operation Speed : 100 mm / min
Measure the force required to mate
connectors.
AMP Spec. 109-5206
3.5.10 | =% 7 MEASH 2.9~7.8 N BREEE 100 mm / 4y
fHEAICE S5 F7 % HE
AMP JRFE 109-5206
3.5.11 | Contact Unmating Force | 2~7.8 N Operation Speed : 100 mm / min
Measure the force required to mate
connectors.
AMP Spec. 109-5206
3.5.11 | > %7 FBlEkH 2~7.8 N BRUEEEEE 100 mm / 47
FAICE S5 %2 JIE
AMP & 109-5206
Fig. 2 (<) (To be continued)
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Para. Test Items FAGRIE H Requirements FFE{E Procedures #5R J7 1%
EHH
3.5.12 | Connector Mating Force | Number of Force Operation Speed : 100 mm / min.
Position (N) max. Measure the force required to mate
3 39 connectors.
4,6 64 AMP Spec. 109-5206
8 68
10 78
12 93
14 103
18 128
20 142
24 See 10pos & 14pos
30, 42 See 12pos & 18pos
3.5.12 | a7 ZHEATN 72 AT BfEEE 100 mm / 4y
(N) LR FAICET 5 5 BIE
3 39 AMP #KE 109-5206
4,6 64
8 68
10 78
12 93
14 103
18 128
20 142
24 10 BE O 14 HsHR
30, 42 12 RO 18 MEHR
3.5.13 | Connector Unmating Number of Force Operation Speed : 100 mm / min.
Force Position (N) max. Measure the force required to unmate
3 2. 9~39N connectors.
4,6 5. 9~49N AMP Spec. 109-5206
8 7. 8~5H9N
10 9. 8~69N
12 11.8~78N
14 13. 7~88N
18 17.6~118N
20 20~128N
24 See 10pos & 14pos
30, 42 See 12pos & 18pos
Fig. 2 (t<) (To be continued)
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Para. Test Items FAGRIE H Requirements FFE{E Procedures #5R J7 1%
5 H
3.5.13 | a7 X577 Tk B35 EREEE 100 mm / 4
N) LLF BI3RIZET 5 15 HIE
3 9 9~39N AMP ##% 109-5206
4,6 5. 9~49N
8 7. 8~59N
10 9. 8~69N
12 11.8~78N
14 13. 7~88N
18 17.6~118N
20 20~128N
24 10 ML Y 14 RS HR
30, 42 12 LT 18 MR
3.5.14 | Connector Locking 98 N Min. Measure connector locking strength.
Strength Operation Speed : 100 mm / min
AMP Spec. 109-5210
3.5.14 | ax s X 2 758 (98 N LIk axyBOa sy EEZRIE
BESEE 100 mm / 4
AMP #1#& 109-5210
3.5.15 | Contact Insertion Force | 14. 7 N Max. Measure the force required to insert

per contact.

contact into housing.
AMP Spec. 109-5211

3.5.15 | a7 XN 14.7 N LIF aALHT NEANTD U TICEET DI
1 227 47D EIHNERETH &
AMP #it& 109-5211
3.5.16 | Contact Retention Force | 78.5 N Min. Apply an axial pull-off load to
crimped wire.
Operation Speed : 100 mm / min
AMP Spec. 109-5212
3.5.16 | 2> &7 NMERS 78.5 N LI E ay B2y NEIRDAEA RSN D 2
(I:o
BEEE 0 100 mm / 4y
AMP & 109-5212
3.5.17 | Contact Retention Force | 98 N Min. Measure contact retention force with
(secondary lock) secondary lock set in effect.
Operation Speed : 100 mm / min
3.5.17 | @& 7 MERES 98 N LIk TERIEEOa 27 MERNEBIE
(ZEfRIE) ERVEEEE @ 100 mm / 4y
Fig. 2 (<) (To be continued)
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Para. Test Items FAGRIE H Requirements FFE{E Procedures #5R J7 1%
EHH
. . Wire Size Crimp Tensile .
3.5.18 | Crimp Tensile Strength ) . Apply an axial pull-off load to
mm (AWG) N (min.) ] .
0.9 94 69 crimped wire of contact secured on the
0.3 #22 78 tester,
0.5 #20 88 Operation Speed : 100 mm / min
0.85 #18 128 AMP Spec. 109-5205
1.25 #16 177
3.5. 18 | [EEH S BRIRE BT A X 5 BRI JEE Lo 27 N BgICEE L,
[ ERR o TF 25 7 M5 8RS A AN Z D,
ERVEEEEE @ 100 om / 4y
AMP #i#&  109-5205
3.5.19 | Durability 10 mQ Max. (Final) Operation Speed : 100 mm / min
(Repeated Mate / 10 mV / A Max. (Final) No. of Cycles : 30 cycles
Unmating) AMP Spec. 109-5213
3.5.19 | MHAME (#V R LK) |10 mQ AT (EH) ERYEEEEL100 mm / 4y
10 mV / A LUF (¥ HREE 30 [
AMP #iF& 109-5213
3.5.20 | Resistance to “Kojiri” | 10 mQ Max. (Final) Repeated mating / unmating by hand, 30
10 mV / A Max. (Final) cycles
AMP Spec. 109-5215
3.5.20 | = U WA 10 mQ LIF (FRBa%) FHET 30 EOFEHEIT I,
10 mV / A LI (GRBRTR) AMP #i#&  109-5215
3.5.21 | Solderability Wet Solder Coverage - Solder Temperature : 230+5 C
95 % Min. Immersion Duration : 3=%£0.5 s
(Plating area only) Flux : Alpha 100
AMP Spec. 109-5203
Matte Tin plating only
Solder Temperature : 235%5 C
Immersion Duration : 3%+0.5 s
Flux : Alpha 100
AMP Spec. 109-5203
3.5. 21 | IZA AT T 95 % LB TWnbHZ &, ILATSIRE 230+5 °C
(T 2 BR <) XA TIRIERE] 3+20.5 7
ERZZ 7 A © T7 57— 100
AMP #if&  109-5203
~ v hHO o X FHDIH
LA TSR E 235+5 °C
IFATERER 3+£0.5 ®
EH7I v %2 1 77 57— 100
AMP HiF&  109-5203

Fig. 2 (f:<) (To be continued)
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Para. Test Items FABRIAH Requirements Hit&fE Procedures FABRTI%
THH
3.5.22 | Handling Ergonomics No abnormalities allowed in Manually operated
manual mating / unmating
handling.
3.5.22 | ¥k 74—V 7 a7 A IRICB W CTREN |#E © FEE
AN
Environmental Requirements BREEAJIERE
3.5.23 | Thermal Shock 10 mQ Max. (Final) —30C / 120 min. 80°C / 120 min
10 mV / A Max. (Final) Making this a cycle, repeat 5 cycles
AMP Spec. 109-5103
3.5.23 | BAEE 10 mQ DIF (FER{%) —30 ‘C/ 120 43, 80°C/ 120 43
10 mV / A LT GRERER) IhE 1Y AT EL 5L T MT,
AMP #4% 109-5103
3.5.24 |Humidity, Steady State | Termination resistance (Final) |Mated Connector,
10 mV / A Max. (Final) 90~95 % R.H. 60C 48 h
Low Level 10 mQ Max. AMP Spec. 109-5105-2
Current Lekege 3 mA Max.
3.5.24 | MHEME GEFKEE) REHEH 10 mV / A LIT (B [#kE Licaxs
P—Ll~UL 10 mQ AT (]&H#)  [90~95 % R.H. 60°C 48 FffH
U— 27 & 3 mA LT (F) AMP A& 109-5105-2
3.5.25 | Salt Spray 10 mQ Max. (Final) Subject mated connectors to 5 % salt
10 mV / A Max. (Final) concentration for 24 hours :
MIL-STD-202, Method 101
AMP Spec. 109-5101
3.5.25 | HEKEE 10 mQ LAF (R#A) 5% DOHKEFZIC 24 BREISLT L,
10 mV / A LAT (F&H0) AMP #if&  109-5101
3.5.26 | Industrial Gas (S0,) 10 mQ Max. (Final) S0, Gas : 10 ppm, 95 % R. H.
10 mV / A Max. (Final) namaltenperature 24 h
AMP Spec. 109-5107
3.5.26 | TEH A (S0,) 10 mQ BT (EH) S0, #'A 10 ppm. 95 % R.H.
10 mV / A LAT (F&H0) HiE 24 KRR
AMP #iFg  109-5107
Fig. 2 (<) (To be continued)
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Para. Test Items FAGRIE H Requirements FE(E Procedures #ERJ7iE
15 H
3.5.27 | Temperature Life 10 mQ Max. (Final) 120°C, Duration : 120 h
(Heat Aging) 10 mV / A Max. (Final) AMP Spec. 109-5104
3.5.27 | IREFHm (MHEY 10 mQ BUF (F&H1) 120°C, #AR 120 KA
10 mV / A LUT (R&H) AMP ##&  109-5104
3.5.28 | Resistance to Cold 10 mQ Max. (Final) —50C+5C, 120 h
10 mV / A Max. (Final) AMP Spec. 109-5108
3.5.28 | MifFEME 10 mQ BT (FH) —50°C*=5°C, 120 FEfH
10 mV / A LT (&) AMP #iKE  109-5108
3.5.29 | Icing 10 mQ Max. (Final) Immerse in boiling water for 60
10 mV / A Max. (Final) minutes, freeze at —30°C
3.5.29 | TA VT 10 mQ BAT GREH) HIgKIZIRIEL 60 4
10 mv / A LI (F&HD) OKAEIRE —30°C
3.5.30 | Resistance to 0il 10 mQ Max. (Final) Immerse mated connector in oil.
10 mV / A Max. (Final) 50°C
See Fig. 8.
3.5. 30 | Mt 10 mQ BT (EHR) B IR T X EHPICRE
10 mV / A LU (&) 50°C
Fig. 8 &g
3.5.31 | Dust Bombardment 10 mQ Max. (Final) Subject JIS R5210 cement blow 1.5 kg
10 mV / A Max. (Final) per 10 seconds in 15 minutes intervals
for 90 minutes.
AMP Spec. 109-5110
3.5.31 | MtEEME 10 mQ BT (FH) JIS R 5210 A2 b 1.5 kg & 15 4
10mV / ALIT (RHD I 10 FPREEST 90 4y
AMP #HFE  109-5110
Fig. 2 (%4 V) End
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3.6 Product Qualification Test Sequence
Test Intems Test Group FABRZ /L—7 (a)

ABRIEE 1 |2 | 3| 4 |5 | 6| 7
Test Sequence FEAIEF (c)

Confirmation of Product HiLDFEERME 1 1 1 1 1 1 1,13
(b) 22

Termination Resistance (Specified 4, 12 3.6 9 3 6 (309 12

LA s
Current) AT HEER) 4 ;g’ ;g 12, 16 9 16, 19

Termination Resistance (Low Level) 3, 11 9.5 8 2 5|28 11

(YA — N
BAHEH (B — L) 3 ;T’ ;1 11, 15| 8 |15, 18

Dielectric Strength [itEE 7 6, 20
Insulation Resistance #ERFHEHT 6 5
Current Leakage YV —7 & 5 191 13 4, 21
Temperature Rising V& 5 23
Current Cycling TV A 7 L 20
Vibration (High Frequency) ¥R ()& ) 7
Connector Mating Force =% Z{E A} 2 2
Connector Unmating Force =t x 7 ¥ 3l Fi| 5 8
Connector Locking Strength 27 11
ORI K 1y JERE
Contact Insertion Force 2
oAy NEED
Contact Retention Force 28 12
aUHy NMERED
Crimp Tensile Strength JEFEHRS|5EGHE 2
Resistance to “Kojiri” Z UV /AME 10 4 7
Handling Ergonomics fH{R~7 4 — 1V 7 6 9, 26 10 23
Thermal Shock ZAfEfE 14
Humidity (Steady State) 10
MR CE &R R
Salt Spray M/K'EZE 10
Industrial SO, Gas T.3E7 A 14
Temperture life (Heat Aging) 4
1B T (MHEY
Resistance to Cold MMiHFEME 7
Icing 7TA ¥/ 16
Resistance to O0il TtjHf4 17
Dust Bombardment ifitEE {4 13
(a)See Para 4.1

(b)Numbers indicate scquence in which tests are performed.
(c)Discontinuities shall not take place in this test group, during tests.
(a)%8 4.1 THAZSH

(b) Z OFER 7L — IR BR T RS @A A L TR B 720,

(c) A DOEFITRAER L ES§ D IEFZ LT,
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Print Circuit Board

oy Measuring Wrap housing surfaces
7V v N ER Apparatus with metallic foil
B E VAT AN (R 2

Cap Housing Assembly
R AAVA

—»i € 1 mm max. 6 ‘
Plug Housing . x
777/\¢‘//7\ 7 5 1]
N N

l . A
= Between contacts Between
% =47 NHAH contacts  and
. housing
Measuring
. ay BT by
A Power Flg g

G0
O
S,
-

k.
'

Apparatus o
Source {EIJ'_'_'EE U
Fig. 3 Fig. 5
Screw-on
F VIR
\ 60 mm
T e ry oy
cold 3 Vibration Table
oldere GRS
(TR
Fig.6
Wire Size Current Max. No. of Pos. Reduction
TR A K EIE Fiite Coefficiency
(mm?) (A) TR %
0.2 mm? DC 6 A 1 1
0.3 mm’ DC 8 A 2~3 0.75
0.5 mm” DC 11 A 4~5 0.6
0.85 mm’ DC 15 A 6~8 0.55
1.25 mm? DC 19 A 9~12 0.5
13 & Over 0.4

BEER = EinfE X BUREK

Loaded Current = Current Max. X Recuction coefficiency

Note : The acceptable current carrying capacity is obtained by the specified maximum
coefficiency obtained by the number of contacts above table.

ERL . BEERIIEERT A KIS T 2ERME S . BTN 2R L OFN ORI D
Fig. 7
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Type of oil Time of immersion Segeunce of immersion
TEH RiE R REIEF
T/C oil 1 h 1
A=
T/M oil 1 h 3
h7 U AIvarF AN
engine oil 1 h 5
VA
cluten oil 1 h 7
7T T A A
brake oil 1 h 9
T L—X%F A )L
white kerodsene 5 min 2, 4, o, 8, 10
H AT
Fig.8

4. Quality Assurance Provisions :

4.1. Sample Preparation
The test samples to be used for the tests shall be prepared by randomly selected from the
current production, and terminated in accordance with 114-5091, Application Specification
Termination of 070 Series Receptacle Contacts.
No sample shall be reused, unless otherwise specified

4.2. Test Conditions :
All the tests shall be performed under any combination of the following test conditions,
unless otherwise specified.
Temperature : 15~35 C
Relative Humidity : 45~75 %
Atmospheric Pressure : 86.7~107 kPa (650~800 mmHg)

4. SWERIES
4.1. 3
PERERBRICHWARENT 1.070 V=XV T X Va7 NOEEFESRME 114-5091] ([2HD
WTESLEEHORB THD Z L,

4.2. REBSM
FRCHEDO R WS ITITRIORTIRESGO b & THREREBRZ1TH 2 &,
R B 156~35C
FEXHEEE ; 45~75%
B JE ; 86.7~107kpa (650~800mmHg)
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The applicable product descriptions and part numbers are as shown in Appendix

AL L RRIISR 1 0@y ThD,

Appendix 1 f+5% 1

Part Number * Description
Tk 2L
174921 3 Pos. Plug Housing. I/ o7
174922 4 Pos. Plug Housing
174923 6 Pos. Plug Housing
173850 8 Pos. Plug Housing
174464 10 Pos. Plug Housing
173851 12 Pos. Plug Housing
174481 12 Pos. Plug Housing (Combination Type for 42P) i b x— a4 A7
173852 14 Pos. Plug Housing
173853 18 Pos. Plug Housing
174952 20 Pos. Plug Housing
175781 3 Pos. Cap Housing Horizontal Type
175783 6 Pos. Cap Housing Horizontal Type
175785 20 Pos. Cap Housing Horizontal Type
173856 8 Pos. Cap Housing Horizontal Type
174467 10 Pos. Cap Housing Horizontal Type
173858 12 Pos. Cap Housing Horizontal Type
173860 14 Pos. Cap Housing Horizontal Type
173862 18 Pos. Cap Housing Horizontal Type
173864 24 Pos. Cap Housing Horizontal Type
173866 30 Pos. Cap Housing Horizontal Type
174458 30 Pos. Cap Housing Horizontal Type (Stand Off Type)
174480 42 Pos. Cap Housing Horizontal Type (Stand Off Type) AX L KA 7 XA
174953 3 Pos. Cap Housing Vertical Type IEEAY
171581 4 Pos. Cap Housing Vertical Type
174954 6 Pos. Cap Housing Vertical Type
174955 8 Pos. Cap Housing Vertical Type
174957 12 Pos. Cap Housing Vertical Type
174960 20 Pos. Cap Housing Vertical Type
174961 30 Pos. Cap Housing Vertical Type
5175781 3 Pos. Cap Housing Horizontal Type

* Note : Part number is consisted from listed base number and 1 digit numeric prefix and suffix with dash. Refer to
catalog or customer drawing for specific part numbers for each base number. When prefix is zero,

are omitted.

HERE - BE (N uN—) 1 VR MROBEESIIY vV a SO ORFE L o TR S ET, &8
FBEHIHTHH v v a2 EREOFMIBEANEE2IIIZ a7 2SRT I, B, BEOBEFRErORE

I, PrROY v o 3B SnET,

WwETREE: (Revision Record)

Rev. EC#
D5 FJA0-0111-04

Add 175785 Appendix.1

Fff51 1757851800

Description Date
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Please see EC No.FJA0-0111-04 details.
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