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040 VY—R =N Fays-1/0 2274 MK-1I
040 Series Multi Lock I/O Connector MK-1I

1. A& 1. Scope

1.1 NE 1.1 Contents
AIRKEIL, 040 V)= e VFay)1/0 2x74 MK- 1 8L, This specification covers the requirements for
PERE. BBR H 1L SWEIRAED LSS A EL TD, product performance, test methods and quality
1 R4 R AT R 1 0@y Th D, assurance provisions of 040 Series Multi Lock /O

Connector MK-1I
Applicable product descriptions and part numbers
are as shown in Appendix 1.

2. BERKBE 2. Applicable Documents

PUT BRI IARHIS P CHUE T DR HNICRA W T, A The following documents form a part of this

B D2/ T D, T — K L85 X i O IR specification to the extent specified herein. In the

— B ECTRE L, WAKm AR GEH 528, event of conflict between the requirements of this

— A S B R OMIIA — AU, A specification and the product drawing, the product

AL Gl T 228, 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 ##& 2.1 AMP Specifications
A.109-5000 : RBRIEO—IRSEM: A.109-5000 Test Specification, General
B.114-5111 : Hufhii HIEEE 040 SV —X U7 H 1. Requirements for Test Methods
S N ZANDIE 551Y S

B.114-5111 Application Specification 040 Series
C.501-5043 : FRBRIREE Receptacle Contact Crimping

Specification
C.501-5043 Test Report:

2.2 BEIF&ERE 2.2 Commercial Standards and Specifications

A. JIS C3406 B B BB B A. JIS C3406  Low Voltage Cables for
Automobiles

240 ILYFAZHR FUTHASH (T213-8535 JIIEHEZRAK 3-5-8) 1 of 11
Tyco Electronics AMP K.K. (3-5-8 Hisamoto Takatsu-ku Kawasaki, 213-8535)
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Test Requirements and Procedures Summary

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:
Tab Contact: Pre—tinned brass, or Plain brass
with selective gold plating over nickel
underplate or Selective—Tin
Receptacle contact: Pre—tinned phosphor
bronze strip, or plain phosphor bronze strip
with selective gold plating over nickel
underplate

B. Housing:
Polybithylene: terephthalateresin(PBT)

3.3 Ratings:

A. 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.

HH Y FFE A R 15
Para. Test Items Requirements Procedures
3.5.1 | R OMER A L E AMP B A BUASE O | 5% 25 3 DA FHEFIZIE O W T H A,
BEMEIZAEL QWA LE, STE. ROBERERMR A 21T 720 28
Confirmation Product shall be conforming to the Visually, dimensionally and functionally
of Product requirements of applicable product inspected per applicable quality
drawing and Application inspection plan.
Specification.
Fig.1 (#t<) (To be continued)
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A RE
Electrical Requirements
TH H R IE H KA R 15
Para Test Items Requirements Procedures
3.5.2 | AT TEARFAR FRERE T BhuE A Liza k72O B O P E
L) wi (AWG)  7oNT(A)  mV/AMT | [ER FABIE. Fig.3 B,
0.5 (#20) 1 I 10 AMP /i\:ﬁ% 109-5311-2
#H1; 20
Termination Resistance Wire Size Test(A)  Resistance Measure initial millivolt drop of contact
(Specified Current) mV/A test circuit in mated connectors, Fig.3
mi (AWG) Current (m QMax.) AMP Spec. 109-5311-2
0.5 (#20) 1 Initial; 10
Final ;20

3.5.3 | BRAHHL

10mQ LLUF (1)34)
20mQ LLF ()

NGO TR ENRE LT 2
B EIE 20mV DL T . K E G
10mA LU F OGR4 THIET 5,

Fig.3 &M,

AMP #ik& 109-5311-1

Termination Resistance
(Low Level)

10mQ Max.(Initial)
20m Q Max.(final)

Subject mated contacts assembled in
housing to closed circuit current of
10mA Max. at open circuit voltage of
20mV Max.

Fig.3

AMP Spec. 109-5311-1

3.5.4 | ML

IR, 75 2 — W
W2k,

L.OKVAC 143 FEFELmM
AR HREHY

Bepzo s &7 M CHIE,
AMP #i#% 109-5301

Dielectric Strength

No creeping discharge nor flashover
shall occur.

1.0 KVAC for 1 minute.

Test between adjacent circuits of
mated/unmated connectors.
AMP Spec. 109-5301

3.5.5 | # % i 7

100MQ LAk (1]34)
100MQ DLk (GH&3t)

500V DC FIn,
aARIHREHY

Bepzo s 27 N CHRE
AMP #i#% 109-5302
Fig.5 M,

Insulation Resistance

100MQ Min.(Initial)
100M Q Min.(final)

Impressed voltage 500V DC.

Test between adjacent circuits of mated
connectors.

AMP Spec. 109-5302 Fig.5

3.5.6 U— 78t

ImA LA 12V DC 60°C L 90~95%1 KEfH
AMP Ji#% 109-5312
Fig.4 2R
Current Leakage ImA Max. 12V DC 60°C

Humidity 90~95% 1Hr
AMP Spec. 109-5312 Fig.4

Fig.1 (#¢<) (To be continued)
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HH N K& A R 15
Para. Test Items Requirements Procedures
3.5.7 | IRPEEF HEBMZBEEL C,IRE BRI | @EICIHEE EFEZNET LI,
30CLLF Fig.7 2/
AMP #ik& 109-5310
ik
Temperature Rising 30°C Max. under loaded specified Measure temperature rising by energized
current. current.
Fig.7
AMP Spec. 109-5310
method
3.5.8 | Bt AoL 20m Q LLT (441 B SA: Fig.7 B8
45 53FH1“ON” | 15 43 [#]“OFF”
200 A7 v
Current Cycling 20m Q Max.(Final) Applied current ; Fig.7
45minutes“ON”
15minutes “OFF”
FEAR A RE
Physical Requirements
3.5.9 | #i=Eh IRENH 1y sec. 2T DN EFEE @A | SRE)E S 1 20~200 Hz/ 1 4y
(= JE30) AR DNEEEE :44m/s%(4.5G)
20m Q PAF (H&H) REVTM X,Y,Z
PRENRFRH] 4% 8 IRffH]
AMP Hi# 109-5202
Fig.6 MR
Vibration No electrical discontinuity greater Vibration Frequency:
(High Frequency) than 1 u sec. shall occur. 20~200 Hz/1 min.
20m Q Max. (Final) Accelerated Velocity:
44m/s* (4.5G)
Vibration Direction: X,Y,Z
Duration: 8 hours each
AMP Spec. 109-5202
Fig. 6
3.5.10 | #i<H) WEhH 1 usec. 222 D MR @z | IRENE W EC :20~200 Hz./ 1 59
LA AN, IERE :44m/s%(4.5G)
20m Q LU (F&4) wRE5m XY, Z
IRENIFR 4% 200 IR
AfTEN  :4.4ADC
Fig.6 /& 45 4y ON,15 4y OFF
Vibration+Current Cycle | No electrical discontinuity greater Vibration Frequency:
than 1 u sec. shall occur. 20~200 Hz./1 min.
20m Q Max. (Final) Accelerated Velocity:
44m/s? (4.5G)
Vibration Direction: X,Y,Z
Duration : 200 hours each
Test Current : 4.4A DC
Fig. 6
45minutes“ON”,15minutes “OFF”
Fig.1 (¢<) (To be continued)
Rev. D1 4 of 11
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HH ARE H HRFE A AR 15
Para Test Items Requirements Procedures
3.5.11 | v UKNEAD 981mN~5.9N PRIEHEE 100mm/ %y
FACE T DN EWE
AMP £if& 109-5206
Contact Mating Force 981mN~5.9N Operation Speed: 100 mm/min.
Measure the force required to mate
connectors.
AMP Spec. 109-5206
3.5.12 | AU MBI T) 981mN~5.9N #EEE 100mm/ 5y
SR T2 2R E
AMP Fif& 109-5206
Contact 981mN~5.9N
Unmating Force
3.5.13 | AR AN 8 fi: 59N LA T FVERHEE 100mm/ 5y
12 #:68.6N LA T RANCES DN 2 ME
16 #iii: 88N LL T AMP £if& 109-5206
20 A :98N LLF
Connector 8 Pos. 59N Max.
Mating Force 12 Pos. 68.6N Max.
16 Pos. 88N Max.
20 Pos. 98N Max.
3.5.14 | =mxRr &5k 8 #i: 59N LA |- #VEEE 100mm/ 5y
12 #8:68.6N LA |- IS % % E
16 #iii: 88N LA AMP Bif& 109-5206
20 A :98N LI
Connector Unmating 8 Pos. 59N Min. Operation Speed: 100 mm/min.
Force 12 Pos. 68.6N Min. Measure the force required to unmate
16 Pos. 88N Min. connectors.
20 Pos. 98N Min. AMP Spec. 109-5206
3.5.16 | ARTH -y VIR 98N LA |k AT Z Oy 7R A E
FRVEBEEE £ 100 mm/ 5y
AMP Fif& 109-5210
Contact Locking Strength | 9.8N Min. Measure connector locking strength.
Operation Speed : 100mm/min.
AMP Spec. 109-5210
3.5.16 | arHIMEFEA 49N 2k ENC AT ki Dol i e | Nt
FRVEHE - 100mm/ 4y
AMP £if& 109-5212
Contact Retention Force | 49N Min. Apply an axial pull-off load to crimped
wire.
Operation Speed: 100mm/min.
AMP Spec. 109-5212
3.5.17 | a2 MEEEA 78.5N Ll |k CHER IR O 27 MR 2R E
(ZHRIE) #RVERE : 100mm/ %y
Contact Retention Force | 78.5N Min. Measure contact retention force with

(Secondary Lock)

secondary lock set in effect.
Operation Speed: 100mm,/min.

Fig.1 (<) (To be continued)
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HH R H P [A R 15
Para. Test Items Requirements Procedures
3.5.18 | JEAEHRSHRTHREE R AX SIREMREE (BL L) | IEF Lo 27 MBI [ E L, il
mm? (AWG) N FasE ) BRI Z D,
0.3 (#22) 59 PRVERE . 100mm/ 4y
0.5 (#22) 88 AMP }i#% 109-5205
Crimp Tensile trength Wire Size Crimp Tensile(min.) | Apply an axial pull-off load to crimped
mm? (AWG) N wire of contact secured on the tester.
0.3(#22) 59 Operation Speed: 100mm/min.
0.5(#22) 88 AMP Spec. 109-5205
3.5.19 | MAME 20m Q LA (&) PR 100mm/ 4y
(R0 UItER) itk 30 =
AMP £if& 109-5213
Durability 20m Q Max. (Final) Operation Speed: 100mm/min.
(Repeated Mate/ No. of Cycles: 30 cycles.
Unmating) AMP Spec. 109-5213
3.5.20 | ZUWiit A 20m Q LAF (&441) FHET 30 [ OFFH AT
AMP £if& 109-5215
Resistance to “Kojiri” 20m Q Max. (Final) Repeated mating/unmating by hand, 30
cycles
AMP Spec. 109-5215
3.5.21 [ IXATAF T AYFENZOZE T2 95%LL Lo | IFATZHE :230+5C
sz, (TATERERE (5~10F)
(AL, THIAYFHD) 75727 V7 7—100
50%LL E¥adt TnHZE, AMP £if& 109-5203
(fHL., THEAYFZ2L) <y ME D > D I
IXA 7R . Sn—3Ag—0.5Cu
I ZATZIRE :250+5°C
ITATZIRIERFH :5+0.5 7
fifi =77+ 2 : ULF-300R
Solderability Wet Solder Coverage: Solder Temperature: 230+5C
Plated area only Immersion Duration: 5~10 seconds
95% Min. Flux: Alpha 100
(With substrate area) AMP Spec. 109-5203
50% Min. Matte Tin plating only
(Without substrate area) Solder bath : Sn—3Ag-0.5Cu
Solder Temperature :250+5C
Immersion Duration :5%*0.5sec.
Flux :ULF-300R
BREEHIPERE
Environmental Requirements
3.5.22 | EhfETEE 20m Q LLF Gr& ) -30°C/120 %7, 80°C/120 43
a1 AT NEL b AT VAT,
AMP Fif& 109-5103
Thermal Shock 20m Q Max.(Final) -30°C/120min. 80°C/120min.
Making this a cycle, repeat 5 cycles.
AMP Spec. 109-5103
Fig.1 (#¢<) (To be continued)
Rev. D1 6 of 11
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THH S & A R 15
Para. Test Items Requirements Procedures
3.5.23 | Mt E U—27 % ImA LLF e LlcaxsH
(E H R RE) el 100M Q LA 1 90~95% R.H.60°C
BAEHL 20mQLLF 96 HEfH]
GER2) AMP £if& 109-5105
Humidity, Current Leaking 1mA max.(Final) Mated/Unmated Connector, 90~95%
Steady State Insulation Resistance(Final) R.H.60°C 96hours
100M Q Min. AMP Spec. 109-5105
Termination Resistance
20mQ Max.(Final)
3.5.24 | TEHNA 20mQ LA (#d9) SO2 &4 10ppm, 95%R.H.
(SO2) R 24 FERH
AMP £if& 109-5107
Industrial Gas 20m Q Max.(Final) SO2 GAS : 10ppm, 95% R.H.
(SO2) namaltenperature 24hours
AMP Spec. 109-5107
3.5.25 | M FFdn 20mQ LU (#39) 120°C, i 120 KFlH]
(it ) AMP Bit% 109-5104
Temperature Life 20m Q Max.(Final) 120°C, Duration : 120 hours
(Heat Aging) AMP Spec. 109-5104
3.5.26 | MiZEME 20mQ LUF (F&480) -50°C£=5°C, 120 FRFfH]
AMP Fif& 109-5108
Resistance 20mQ Max.(Final) -50°C£5%C : 120 hours
to Cold AMP Spec. 109-5108
3.5.27 | MHEEME 20mQ LU (Fd) JIS R 5210 ™ Ab 1.5kg % 15 /3R
10 FOHEHOE S 60 27
AMP £if& 109-5110
Dust Bombardment 20m Q Max.(Final) Subject JIS R 5210 cement blow 1.5kg
per 10 seconds in 15minutes intervals for
60 minutes.
AMP Spec. 109-5110
Fig.1 (}&30)(end)
Rev. D1 7 of 11
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3.6 PR E A BR O ERNEF /Product Qualification Test Sequence

RNV —7F / Test Group

ABRIE H Test Items 1 | 2 [ 3| 4] 5|6 [ 7] 8] 910
RABRIER / Test Sequence
B OfETR R A Confirmation of Product 1 1 1 1 1,8 1,11 | 1,11 | 1,13 | 1,15 | 1,11
BARHT Termination Resistance 4
(HLE &) (Rated Current)
WA Termination Resistance 3 3,5,713,6,813,6,8] 3,6, | 2,7, | 3,6,8
(B—L~L) (Low Level) 8,10 | 9,14
[DEAES Dielectric Strength 3 4,12
fafx st Insulation Resistance 2 3,11
U— 7B Current Leakage 4 5,10
R F& Temperature Rising 5
B AT Current Cycling 9
PEEh (5837 Vibration (High Frequency) 7
IRk HFEAT] Connector Mating Force 2 2,10 | 2,10 | 2,12 2,10
ax 7 X257 Connector Unmating Force 6 4,9 4,9 4,11 4,9
ORI HT Y RE Connector Locking Strength 2
BT MREER Contact Retension Force 7
AT MERET) Contact Retention Force 8
(ZHEfRLL) (Double Lock)
aVHINEANT] Contact Mating Force 2
=NE VAL VA Contact Unmating Force 3
JH 55 5 5 | B R Crimp Tensile Strength 4
i AP Durability 6
(103 Uik (Repeated Mating/Unmating)
Z Ui /A M Resistance to “Kojiri” 5 5 5
FATAT T Solderability 2
P+ Vibration And 7
LN A TV Current Cycling
ENETEE Thermal Shock 4
A (8 5 IR RE) Humidity (Steady State) 6 8
(SO2) LHEHA Industrial SO2 Gas 13
IR FE Temperature Life 5
(M2 (Heat Aging)
(e Resistance to Cold 7
it EE T Dust Bombardment 7
(@) AN 27T
Numbers indicate the sequence in which the tests are performed.
Fig.2
Rev. D1 8 of 11
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TIT NG T

Plug Housing

B VAV AN/ R )|

Cap Housing Assembly

1mm PLN

1mm max.

TVUNEER
/ Printed Circuit board
_DJ

i /Power Source
Fig.3
NTY LT RENERTEZ 5L,
Wrap metallic foil to cover the connector surface.
+ - 1 3
W |+ +]
CD/ Measuring Apparatus i _"_ ."_ |
1+ +]|
! |
1+ +]
T ¥+ BIESR | |
Fig.4 Measuring Apparatus :7 777777777 Jl
=4 N AR ENT AR VA
Between the Adjacent Contacts Between the Contacts and Housing
Fig.5
300mm - BEE: IMAX -Kd
NI
. 270mm ‘ \ (IMAX) B0 (7% (Kd) ‘
Screw—on 60mm ERRT AR EAE e B RER
Wire Size (mi) | Current Max.(A) No. of Pos Reduction Coefficient
] 0.3 mi DC 8A 1 1
L g L crr rr
0.5 mi DC 11A 2~3 0.75
R T s e A - iy 4~5 0.6
RES 6~8 0.55
Vibration Table 9~12 0.5
WXATERT 13 LA _E(&Over) 0.4
Soldered R EERIIE BRI AR T DERAMEE.
Fig. g . " i -
ig.6 RS T B IR OB BB S,

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

Fig.7
Rev. D1 9 of 11
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s B RAESR M

1. kb
PERERRBR I WD N 040 Y)-A VBT Z L a
AINDEHESM 114-5111 IS TEE L IES
OREITHDHZL,

. REBRS
FRIZHEDOR WAL TR T BRESGOLET
PERERBRZ1THZ L,

W FE; 15~35C
FHXHEEE ;. 45~T75%
K JE; 86.7~107kPa(650~800mmHg)

Quality Assurance Provisions

1.

Sample Preparation

The test sample to be used for the tests shall be
prepared by randomly selected from the current
production, and terminated in accordance with
114-5111, Application Specification, Termination of 040
Series Receptacle Contacts.

No sample shall be reused, unless otherwise specified.

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%

Atmospherics Pressure: 86.7~107kPa(650~800mmHg)

Rev. D1
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AU wndh
Part Number Description
X-173716-X | V7% a%227k(0.3~0.5 mi) Receptacle Contact (0.3~0.5 mif)
X-173681-X | V7% 7227k (0.3~0.5 mif) Receptacle Contact (0.3~0.5 mif)
X=175964-X | FZ7 77 8 iz 8Pos. Plug Housing
X-1759656—-X | 7\ 7 12 fi 12Pos. Plug Housing
X-175966-X | FZ7 7 16 i 16Pos. Plug Housing
X=175967-X | FZ7 77 20 fi 20Pos. Plug Housing
X=175973-X | Fxy I Ngr 7 8 OKFEHAT) 8Pos. Cap Housing (Horizontal Type)
X=175974-X | ¥ T \gI 7 12 GKEHXAT) 12Pos. Cap Housing (Horizontal Type)
X-1123865-X | F¥y I o7 124 (EESIAT) 12Pos. Cap Housing (Vertical Type)
X 1756157 X Xy I\ 16 W KEXAT) 16Pos. Cap Housing (Horizontal Type)
X—=5175615-X
X=175975-X | Fxw I Ng 7 20 g OKEZAT) 20Pos. Cap Housing (Horizontal Type)
X=175976-X | I T 28 fn KEZAT) 28Pos. Cap Housing (Horizontal Type)
X-174912-X | Fxoy I g7 36 ik OKEZAT)
X-17597T-X | F*xy T r 7 36 iz (FEESAT)
X-1TAT211=-X | F X T N\TTVLTHRNE-36 fik (EEZAT)
X —1565542-X
X —-1565543-X

XYoo I NV T SR (EEZAT)

36Pos. Cap Housing (Horizontal Type)

Xy TS 12 K0 (FREXAT)

36Pos. Cap Housing (Vertical Type)

36Pos. Cap Housing Holder (Vertical Type)

2% 1/Appendix1

8Pos. Cap Housing (Vertical Type)

12Pos. Cap Housing (Vertical Type)

and dash are omitted.

¥ Note: Parts 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, zero

XOHERD: MR OX—=F R =) 1 VAN OBIEICS v a & DI O T EL > TR SV E T,
BB kT DH oy a2t &FK T OFEMIBE AR EI I A7 25 /TR,
7B HREHOE TR DA, Euk OF vy ol IE S ET,

Rev. D1
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