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1. SCOPE OF APPLICATION
This specification covers 090 connectors to be used for low-tension c1rcu1t

for automobiles. As for the combination cg .O{Eg‘ 90 and PA, 250, etc.,
PA and 250 shall be in accord ${§?\ dﬂ“é;to duct Standard (YPSS-
t

3170-60) and 250 Connector r‘. gndarﬂ’(PSS -3170-73) respectively. -

2. TYPE AND PRODUCT WO.
Table-1 shows the types of connectors.
Table-1

Connector

Application
Hale - Female

for J/B Each J/B 2P to 22P (including the
: combination with PA, 250)

Accessory of J/B|8P to 22P (including the
‘ combination with PA, 250)

Vire to Vire 1P to 10P

Vire to PCB 6P, 10P

3. TERMINOLOGY
3.1 083 Connector
The connectors are called 090 connectors because their male terpinal
tab is 0.090 inches (2.3mm) in width.
3.2 PCB Connector
PCB represents Print Circuit Board. PCB connectors are solderable
directly to PCB.

revision career

approval |confirmaticn confirmzlionjeenfismation
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4. APPLICABLE WIRES
© Table-2

Type/Size [0.2H1{0.3{0.5(0.85(1.25

AN —|—] 0] 0 | X

s |ololo|lo |0

A terminal should be

5. MATERIALS
In accordance with each Parts Drawing.

6. CONSTRUCTION

In accordance with each Parts Drawing.

7. HANDLING METHOD

In accordance with "090 Connector Instruction Manual”.

&. TEST ITEMS
Unless otherwise specified, the tests shall be conducted at room
temperature.

8.1 Properties
8.1.1 090 Terminal

Table-3
Items Method & Judggment
1 |Appearance Visual Inspection 10-1
2 |Insertion Force 10-2
3 iRemoval force 10-3
4 |Insertion/Removal Feeling 10-4
5 {Pull Force (Terminal to Wire) | ™ 10-5




8.1.2 090 Connector Housing

[ax TN &y B L )

Table-4
Item Hethod & Judgement
Appearance Visual Inspection 10-1
Insertion Force 10-2
Removal Force 10-3

Insertion/Removal Feeling ”f”_ﬂ19:£~..__-\
ﬂQﬁ\pL*

Housing Retention Force P
Terminal Installatio @@N? i
_/"ﬂ

8.1.3 080 Connector A'ssy
Table-5

Itens

Method & Judgement

0 0 ~ G U s W N e

[
_ O

Appearance Visha] inspection
Insertion Force

Low Tension Current Resistance
Voltage Drop

Insulation Resistance
Dielectric Strength
Temperature Rise

Over Current

Removal Force
Insertion/Removal Feeling

Terminal Retention Force

10-1
10-2
10-9
10-10
10-7
10-8
10-11
10-12
10-3
10-4
10-13




8-2 Durability
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Table-6
Group Itens Method Measurement and Judgement
(1) Voltage Drop 10-10
A IVibration Test 9-1 [(2) Discontinuity 10-14
(3) Voltage Drop 10-10
Current Cycle Test g-2  |{(4) ”
(1) Voltage Drop ___ o— 10-10
Irop_4
(2 to7Tansion Guerahl A dsthnce 10-9
I

B |High Temp. Resistance| 9-3 |(3) n

Low-Temp. Resistance | 9-4  |(4) ”
(5) Removal Force 10-3
(6} Insertion Force 10~2
1(1) Insertion Force 10-2
(2) Low-tension Current Resistance 10-9

C |Terminal Shock Test g9-5 [(3) 2

Current Cycle Test 9-2 | (4) "
' (5) Removal Force 10-3
(8) Insertion Force 10-2

9, TESTING METHOD
9.1 Vibration Test

A connector shall be set on the vibration table as shown in Fig.l and

vibrated while applying the vibration test condition shown in Table 7

in three directions ; back and forth, side to side and up and down.

During the test, the circuit shall be monitored for occurrence of

electrical discontinuity.



5/17
Table-7

1

Acceleration Time Vibration Frequency

4.5 G 2 hrs. each Total 9 hrs. {20 to 200Hz (G constant)
Time ¢ 3 mins.

Fig.1
Wire to Wire Connector PCB Connector

+3

Uu

i —

2
Appro» 1 O N
50
PPTOX.
Secured QXQJ”4 "E%:

Connector

T i Sl
| T,

9.2 Current Cycle Test
A connector shall be loaded with the test current i for 200 cycles,

each cycle consisting of loading for 45 mins. with an interval of 15
wins taken after this. Then the connector shall be loaded on adjacent
electrode with 10A for 100 cycles. The measurements shall be taken
after the completion of 50, 100, 150, 200, 250, and 300 eycles.
The test shall be conducted in a draft free test chamber vhile
applying the vibration test condition shown in Table-7.

Table-8 | '

Poles| kd
1 1

2-3 [0.75 Test Current i = kd x 10A

4-5 0.6 -> Allowable current for 090 terminal

6-8 10.55

§-1210.5

13- (0.4




0.3 High Temperature Resistance Test. 65/17
A test specimen.shal] be heated in a test oven at 80+1°C for 120 hrs.

Taken out and let it cooled down to room temperature.

9.4 Low Temperature resistance Test
A test piece shall be cooled in a test oven at -30°C for 120 hrs.

Taken it out and left at room temperature.

9.5 Thermal Shock Test
A test piece shall be exposed in the test oven under 100 cyeles of
heat-cold thermal impact, each cycle consisting as follows. Taken it

out and left at room temperature for more than 2 hours.
Fig.2

1 Cycle
rﬁigh Temp. 80°C 1Hr.

Normal Temp. I

10. MEASUREMENTS AND JUDGEHENT

10.1 Appearance Visual Inspection .
The appearance shall be inspected visually or by touch.

No detrimental crack, rust, looseness, Tlaw, and deformation.

10.2 Insertion Force _
The male side shall be fixed and the female side shall be pushed in

the axial direction at a speed of about 100mn/min.

Table-9
Insertion Force
Terminal 0.3-1.0kaf
Housing Hax. 3ksf
1P Max. 4kef

2-7P | Max. Bkef
8-14P | Max. 12kgf
15-22P| Max. 15kef

Connector
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10.3 Removal Force
The male side shall be fixed and the female other side shall be
pulled in the aixal direction at a speed of about 100mm/min. with
the locking mechanism set in effect.

Table-10

Insertion Force

Terminal 0.15-0. 8kef
Housing Max. 0.5kefl
1P Max. 2kgf

2-7P Max. 6kgf
Connector i
8-14P | Max. 12ke /6\

10.4 Pull Force (Terminal to Wire)
A terminal shall be crimped with about 300mm long wire. The wire
shall be pulled in the axial direction at a constant speed of about
100mm/min. The load shall be measured when the vire is brcken or
disconnected from the crimp.
For wires of 0.5mm? or over, the insulation barrel shall not be
crimped. ’ '

Table-11

Wire Size(Pull Force
0.2 Min. 7kef
0.3 Min. 8kgf
0.5 Min. Okef
0.85 |[Min. 13kef
1.25 |[Min. 18ksef




10.5

10.6

10.7

8717
Insertion/Romoval Feeling, Terminal Installation Feeling

Insertion/Removal or Fitting shall be conducted.

Insertion/Removal or fitting shall be smooth.

Housing Retention Force
A mated pair of connector assembly shall be fixed at one side with
the lock set in effect. The other shall be pulled in the axjal
direction at a speed of about 100mm/min.

Table-12

Retention Force

Full lock|{ Min. 10kgf

Semi~lock! Min. bkef

Insulation Resistance /,/’/i:f\

As shown in Fig.3. the insulation resistance of;z” 56 I oi
connector assembly shall be measured betwe gquygéf;‘ erminals and
betveen terminal and earth by 500VDC Qﬁﬁhnc/,m”?er

Fig.3

The surface shall be
-wrapped with metallic
x’j foil.

| -
Measuring

(] e —— - f—
65 Measuring il ) e s
Equipment { Equipment

Between terminals Between terminal and ground

Betveen terminals Between terminal and ground

Insulation Resistance : Min. 100HQ




a9/17

10.8 Dilectric Strength
With connectors properly mated, 1000VAC of commercial frequency

10.9

shall be applied for 1 min. as shown in Fig.3 between adjacent

terminals and between terminal and earth.

No dielectric breakdown

Low-tensien Current Resistance
1) A mated maid of connector assembly shall be energized with 20+5mV

open-circuit voltage and 10+0.5mA short-circuit current. The low-
tension current resistance shall be measured at the points 100mm

apart from the wire crimped contacts as shown in Fig.4. Then, the
conductor resistance shown in Table 13 shall be deducted from the

measurements,

A mated maid of connector assembly shall be energized g’,b| 0+5mV
open-circuit voltage and lmA short-circuit curreqpr*ﬂua hok-
tension current resistance shall be measg;ﬂd' g:ﬁhg‘§2;955'100mm
hdﬁﬁ?iui*f’ 4. Then. the
I"be deducted from the

apart from the wire crimped contac
conducter resistance shown in Table ﬂ;

measurements. ;
Table-13
Vire Size (mm2)|Conductor Resistance (mQ/100nm)
0.2 8.87
0.3 5.22
0.5 3.27
0.85 2.08
1.25 1.43 .
Fig.4
| | o
T | F——= AT )
fe— | =
100 -—f“L ["9‘“ = Printed
N A— >Vf/C1rculu
Judgemen= == | 5 Boztd
1 S

Smzll z2s possible
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Table-14

Low-Yoltage Current resistance

Initial Hax. 3nQ

AMter Test Max. 10nQ

10.10 Voltage Drop
A connector assy shall be loaded with 12#1V at open ci \\§
1+0.05A at short-circuit. When the temperature i ;;w
shal] be measured at the point 100mm apari AT q@:e’wwe‘-crlmped

Eﬁ(gﬁbwh sntabfe-13 shall be

contacts. Then, the conductor resis
deducted from the measurements.
Table-15

Voltage Drop

Initial Max. 3 mV/A

After Test|Max. 10 m¥/A

10.11 Temperature Rise
A connector assy shall be loaded with 10A. Yhen the temperature is

stabilized, it shall be measured at the surface of the terminal
grip. The test shall be conducted in a draft-free chanmber.

Temperature RiseiMax. 50 deg.




10.12

10.13

10.14
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Over Current
A connector assy shall be set horizontally and a circuit shall be
loaded in accordance with Table~16. The test shall be conducted in
a draft-free chanber.

Table-16

Wire size|Current| Time

Test 1 JAVS 1.25 458 |5 min.

Test Il 1704 |5 sec.

The housing shall not catch on fire.

Termina)l Retention Force (between terminal and housing)
A terminal crimped or soldered with about 300mm long wir

fixed to a housing assy. The wire shall be pullig }

direction at a constant speed of about 100mm QLQQﬁ§jpﬁd”shall be

measured when the terminal is pulled o h 'ﬁﬁ%iﬂﬁ’éssy.
R

Terminal Retention Force |[Min. Gkgf

Discontinuity
Therpurrent shown in Table-17 shall be applied during the vibration
test. The circuit shall be monitored for discontinuity by the

frequency counter. )
Table-17

Open Circuit Voltage |Short Circuit Current

Vibration Test 12v 1A

No discontinuity exceeding 20ms




Endurance Test (ex 10P)

1217

Test Heasuring ltem Standard Result Eva]uatioﬂ
Initial Voltage Drop Hax. 3mv/A 1.38~1.92nv/A @]
Pinch Endurance [Voltage Drop Hax. 10mv/A 1.46-1.93mv/A O

Homent Cutting Shouid not be moment cutting |Ho moment cutting O
Group |Vibration
A Voltage Drop Hax. 10mv/A 1.56-2.55mv/A O
50 hour [Max. 10=v/A 1.99-3.69mv/A O
100 hour |Hax. 10nv/A 2.2.~4.80nmv/A O
i P Voltage [150 hour |Hax. 10mv/A 2.43~5.24mv /A O
MUESDE "H=tE Drop 200 hour |Hax. 100v/A 2.71-6. 83av/A 6)
250 hour [Hax. 10av/A 2.72~6.98mv/A O
300 hour [Hax. 10mv/A 3.03-7.48mv/A (9]
Insertion Force Max. 12 kef 4.3~5.5 kef O
; Low Voltage Current
Initial . Hax. 3 mQ 1.39~1.89 nQ) O
Resistance
Removal / Force Hax. 12 kef 2.7-3.5 kel @]
Low Valtage C t
ow Toltage MAMTERY fiax. 10 0@ 1.71-3.15 2 Q o)
Group{High Temperature |Resistance
B |Shelf Remgval / Force Hax. 12 kgf 2.2-2.4 kel O
Insertion Force Max. 12 ksf 2.0-3.7 kef O
Low Velt C t
ov ToTase LATTE lhax. 10 nQ 1.96~3.10 5 o
Lov Tewperature |[Resistance
Shelf Removal / Force Hax. 12 kef 1.4~1.6 kef ~" N\ O
Insertion Force Hax. 12 kgf M{-\t‘&\/ ) O
Insertion Force Hax. 12 kel ' f‘ﬂf]\ﬁm - C
Low Voltage C t AV
Initial ov TOlREe MITEN |hax, 3 80 ‘ |1‘}5-1/31/mfz o
Resistance ™ A
Removal / Force |Fax. 12 kef \ - 12.5-2.9 kef | ©
Low Voltage Current
Hax. 10 aQ 1.76-2.69 e} O
Resistance
Thermal Shock -
Removal / Force Max. 12 kef 1.4-1.8 kef | ©
Insertion Force Hax. 12 kef |2.3-3.0 kef [ ©
Leak Current Hax. 3 mh |1.T-2.2 uh o
Lov Veoltage Current
Group . . Hay. 10 nQ2 2.06~4.34 nQ O
c Fuwidity Proof [Resistance
Removal / Force Max. 12 kef |2.4-3.2 kef O
insertion Force Hax. 12 kef 2.3~3.8 kei o
50 hour{Hax. 10 mnQ 2.54~4.96 e O 0]
100 hour [Max. 10 n§} |2.85-5.23 nQ | 0
Low Valtage
N 150 hour |Hax. 10 nQ 3.06-6.44 £ Q i O
Vibration Current :
. 200 howr [Hax. 10 aQ 3.20-6.97 e 2 | o
Current Cycle Resistance
250 hour |Hax. 10 @ 3.38-7.5e@ | O
300 hour [Hax. 10 a2 3.54~7.8]1 00 | O
Reroval / Force Hax. 12 kef 1.5-2.1 kef | O
insertion Force Hax. 12 kef 2.2-3.8 kel i @)




Characteristic Test

Terminal
Test Iten Standard Result Evaluation
Appearance No detrimental crack and so on. |Hormal o
Insertion Force 0.3~1.0 kef 0.39~0.60 kef O
Removal Force 0.15-0.8 kef 0.21~0.52 kgf O
Insertion 7 Removal Feeling |No detrimented catch and so on. [Hormal O
[ AVS 0.2 M Win. 7 kef 7.7-9.7 kef 6]
F Hin. 7 kef 8.2~10.0 kef O

AVS 0.3 H Hin. 8 kef 8.3-9.7 kef 0]
Terminal F Hin. 8 kel 8.3-9.8 ksl o
Crimping [AVS 0.5 N Hin. 9 kef 12.1-14.0 kef &)
Strength F Hin. 9 kgf 13.9-14.4 kef o}

AVS 0.85 M Hin. 13 kef 16.0-21.1" kel 0]

F Hin. 13 ksf 15.8~22.4 ksf O

AVS 1.25 N Hin. 18 kef 24.2-30.3 kel O

F Hin. 18 kef 21.5-24.5 kef @)
Housing (ex 10P)

Test ltem Standard Result Evaluation
Appearance No detrimental crack and so on. (Hormal o
Insertion Force Hax. 3kef 0.48-0.64 ksf | .~"T\
Removal Force Max. 0.5 kef 0.03-0.10);3(‘:,‘ i;,«:D\
Insertion Removal Feeling No detrimental catch and so on. HOEQ}’)::.,:‘\‘\«I.&‘\ ‘/‘,@"
Retention Force Hin. 10 kef Ad?ﬂ—ﬂ?}E*q%}ﬁ“ﬁgif"r O
Insertion Feeling Ho detrimental catch and ﬁ.(ﬁ%&ba'ﬂ' O

Connector Assy (ex 10F) "

Test Iten Standard Result Evaluation
Appearance No detrimental crack and so on. |Hormal O
Insertion Forece Hax. 12 kef 4.0-5.2 kel o
Low Voltage Current Resistance {Hax. 3Q 1.50-2.06 nQ @]
Voltage Drop Hax. 3 mv/A 1.65~2.10 nv/4 C
Insulation Resistanca Hin. 100 nQ o O
Dielectric Strength No inmsuration damage lormal C
Overeurrent No ignition on housing No ignite C
Removal Force Hin. 12 kef 2.6~3.6 kgrf O
Insertion Removal Feeling Ko detrimental catch and so on. |Homal O

) Hin. 6 kef 11.5-13.8 kef O
Retention Force

Hin. 6 kgf 0,.8-12.0 kef O

Temparature rise KAX. 50 deg 17.9~20.7 deg Q
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090 Connector Characteristic Test

Terminal

Appearance (Iinsertion Force

Removal Force

Insertion/Removal Feeling [Crimp Force

O O

o)

O

O

Connector llousing

Appearance (Insertion Force|Removal Force|Insertion/Removal [Retention|Insention
Feeling Force Feeling
Semi Lock 2P O O O ¢ O O
Semi Lock 3P O O &) = o] €
Semi Lock 6P| O O O o280 O 0
6P o O o x| o o
8P O O O o ! @ O
10P o) O e} 1O o) o)
12p O O O j O] O 0
13p O o O g O O
18P € @ O 2 O O
; [ — |
—

14/17



Connector Assy W5
Insertion il,ow Voltiage |Voltageilnsulation|Dielectric {Temperature |Over Removal |Insertion {Terminal
Appearance aurrent _ ] éem val getentxon
‘orce Kesistance |Drop Resistance [Strength |[Rise Current |Force eling orce
Semi Lock2P O O O £ O O @] @} O O O
Semi Lock3P O O O @] & O O O O C O
Semi Lock6P O O O O Q Q O O O O O |
6P O O O O O Q . O 8 O O
g P O O QO @) Q O O O O O O
0P O O R ® & O O @) O O @] C
12 P O O G G C Q C O Q O G
13 P O O G O O O O O O O O
13 P O @ O O O O O O O O O
‘ 090 Connector Endurance Test
Semi Lock 2P {Group Alliroup Bilrous © r -‘!
Semi Lock 3P| C O £ il
Semi Lock 6P| O G O Group A * Yl élon Test - Current Cycle Test
p’ % @ O Group B - i‘lcﬁ I!‘semper ture Shelf Test - Low Temperature Shelf Test
87 C O o | Group C - "i‘.hé’i?mai; Shock Test — Current Cycle Test
107 o | o | o | = \
127 0 O 0 b
13 o 0 O = |
18 P o O o it



Highbrid Connector Characteristic Test 18/17

Connector llousing

Appearance {Insertion Force{Removal Force|Insertion/Removal [Retention{Insention

_ ' Feeling Force Feeling
Highbrid 2P o [~ © O O o «
Highorid 37| O \K)X\ o O O O O
flighbrid 6P o \Iz\o0 O O O o
6P o {=m\o O O O O
8P 0 o \0 O O O O
10P o N\%p O S o e
12p O - O O O o
13p o | \\:;X O o o )
TS 0 \ Oy O O O O



Connector Assy

| 17/17
Insertion gow Voltage {Voltage |Insulation|Dielectric |Temperature {Over  {Removal énsert'on germinal
Appearance urrent : . amgya etention
Force esistance [Drop Resistance [Strength |[Rise Current [Force eellng orce
Nighbrid 2P O O O 0 -0 O O @] O Q O
Highbrid 3P £ O O O O (® O 1 O O O O
Highbrid 6P O _-n O O O Q O O O O O O
6 P o\'U\o O O 0 O O O O O O
8 P O \B Y 0 O O O O O O o) O
10 P O \[Q O O 0 O O 0 O O 9
12 P o \0Oqg O O O 0 o . O O O ¢)
B3R o N\ O O O o S Q O O O
18 P o |\&\| .o O O O O 0 O o O
! Y;Q |
Highbrid Connector Enduranc %
|Highbrid 2P {Group Ajlroup BiGroup C
Highbrid 3P| O O O
Highbrid 6P| O O O Group A +++ Vibration Test - Current Cycle Test
6P O O O Group B +»+ Hligh Temperature Shelf Test - Low Temperature Shelf Test
g P O O o Group C *++ Thermal Shock Test -» Current Cycle Test
10P O O S
1Zp O @) O
13 P ¢ O O
18P O O O
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