
D
R
A
W
I
N
G
 
F
O
R
 
R
E
F
E
R
E
N
C
E
:
T
h
i
s
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
c
h
a
n
g
e
 
w
i
t
h
o
u
t
 
n
o
t
i
c
e

2
0
1
6
/
0
8
/
1
1
 
2
3
:
5
9
:
5
0
(
J
S
T
)
 
R
a
c
h
e
l
l
e
 
S
h
e
f
f
e
r



D
R
A
W
I
N
G
 
F
O
R
 
R
E
F
E
R
E
N
C
E
:
T
h
i
s
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
c
h
a
n
g
e
 
w
i
t
h
o
u
t
 
n
o
t
i
c
e

2
0
1
6
/
0
8
/
1
1
 
2
3
:
5
9
:
5
1
(
J
S
T
)
 
R
a
c
h
e
l
l
e
 
S
h
e
f
f
e
r



D
R
A
W
I
N
G
 
F
O
R
 
R
E
F
E
R
E
N
C
E
:
T
h
i
s
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
c
h
a
n
g
e
 
w
i
t
h
o
u
t
 
n
o
t
i
c
e

2
0
1
6
/
0
8
/
1
1
 
2
3
:
5
9
:
5
1
(
J
S
T
)
 
R
a
c
h
e
l
l
e
 
S
h
e
f
f
e
r



(1/23) 

 

 

TR543E-10319 

 

 

 

 

 

QUALITY EVALUATION TEST REPORT ON DF11 SERIES 
(LEAD-FREE PRODUCT) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPROVED SI.TOMIOKA 

CHECKED SI.TOMIOKA 

CHARGED HT.SAKATA 

 

 

 
HIROSE ELECTRIC CO.,LTD. 
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[1] Objective: 

To evaluate the performance and quality of DF11 Series (lead-free product). 

 

[2] Specimens: 

DF11Z-32DP-2V(27) 

DF11Z-32DS-2V(22) 

 

[Above test specimens were tested in the condition as it is received from the client.] 

 

[3] Test period: 

From: 2004-06-09 

To: 2004-06-24 

 

[4] Test temperature: 

18 °C to 28 °C 

 

[5] Test humidity: 

25 %RH to 75 %RH 
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[6] Test item, Number of specimens, Page No. 

Test item Test item/ Group Number of Page 

No. (Applicable standard) A B C D E Specimens No. 

1 
Appearance, Construction 

 (JIS C 5402 4.1 4.3) 
     20 sets 9 

2 
Contact resistance 

 (JIS C 5402 5.4) 
     16 sets 10 

3 
Insulation resistance 

 (JIS C 5402 5.2) 
     8 sets 11 

4 
Voltage proof 

 (JIS C 5402 5.1) 
     8 sets 12 

5 

Contact's gauge insertion and extraction 

forces 

 (JIS C 5402 6.4) 

     4 pcs 13 

6 
Vibration 

 (JIS C 5402 6.1) 
     4 sets 14 

7 
Shock 

 (JIS C 5402 6.2) 
     4 sets 15 

8 
Mechanical operation, 30 times 

 (JIS C 5402 6.3) 
     4 sets 16 

9 
Change of temperature 

 (JIS C 5402 7.2) 
     4 sets 17 

10 
Dry heat 

 (JIS C 5402 7.8) 
     4 sets 18 

11 
Cold 

 (JIS C 5402 7.9) 
     4 sets 19 

12 
Damp heat 

 (JIS C 5402 7.3) 
     4 sets 20 

13 Corrosion, salt mist      4 sets 21 

14 
Mechanical operation, 30 times 

 (JIS C 5402 6.3) 
     4 sets 22 

15 
Corrosion, H2S gas 

 (JIS C 0092) 
     4 sets 23 

Note 1) Different specimens (in a condition that the specimens are not mounted on a 

board) are used for [Insulation resistance] and [Voltage proof] from those for 

[Contact resistance]. 

Note 2) All tests except Test item Nos. 1, 3, 4, 5, 8, and 14 and measurements are 

conducted in a condition that boards on the header side and the socket side are 

fixed (with screws and spacers). 

 * Refer to the figure of measuring points in [Contact resistance] in page 10. 

.
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Table for each test item to be measured 

Test item 

No. 
Test item (1) (2) (3) (4) (5) (6) 

6 Vibration       

7 Shock       

8 Mechanical operation, 30 times       

9 Change of temperature       

10 Dry heat       

11 Cold       

12 Damp heat       

13 Corrosion, salt mist       

14 Mechanical operation, 30 times       

15 Corrosion, H2S gas       

Remarks: (1)  Appearance, Construction 

(2)  Contact resistance 

(3)  Insulation resistance 

(4)  Voltage proof 

(5)  Contact's gauge insertion and extraction forces 

(6)  Electrical discontinuity 

 

[7] Test results 

See the page which describes each test item. 

See the pages shown below for variation graphs and result data. 

 

Contact resistance, variation graphs and result data 

See page 5 for Groups B and C. 

See page 6 for Groups D and E. 

 

Insulation resistance, result data 

See page 7 for Groups C and D. 

 

Contact's gauge insertion and extraction forces, variation graph and result data 

See page 8 for Group B. 
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Insulation resistance 

Requirements: 

1000 M or more 

Group C 

Between adjacent contacts Unit: [ 10
4
 M 

 Initial 
Change of 

temperature 
Dry heat Cold 

Max 100 100 100 100 

Min 100 100 100 100 

 

 

Requirements: 

Initial: 1000 M or more 

Damp heat: 500 Mor more 

Group D 

Between adjacent contacts Unit: [ 10
4
 M 

 Initial Damp heat 

Max 100 0.3 

Min 100 0.2 
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1. Appearance, Construction 

 

 

1.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Intermateability: No defect in mating. 

 

1.2 Test method 

Appearance, Construction: Check visually with a magnifying glass for existence of 

breakage, crack or looseness on the component. 

Intermateability: Check for existence of any defect when specimens 

are mated with the applicable connector. 

 

1.3 Test results 

Appearance, Construction: 

No breakage, crack or looseness on the component was found. 

 

Intermateability: 

No defect in mating was found. 
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2. Contact resistance 

 

 

2.1 Requirements 

30 m or less. 

 

2.2 Test method 

Contact resistance is measured according to the conditions specified in the table 

below: 

Open circuit voltage 20 mV a.c. or less, 1 kHz 

Test current 1 mA a.c. 

Measuring method: Measured by milliohm-meter at the points shown in the 

following figure. 
 

 

 

 

 

 

 

 

 

Figure:  Measuring points 

 

2.3 Test equipment 

Test equipment Model Manufacturer 

Milliohm-meter 2420 NF Corporation 

 

2.4 Test results 

(Groups B to E) Unit: [m 

Max 6.2 

Min 5.5 

Avg 5.81 


n-1

 0.12 

R 8 mm 
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3. Insulation resistance 

 

 

3.1 Requirements 

1000 M or more. 

 

3.2 Test method 

Insulation resistance is measured according to the conditions specified in the table 

below: 

Test voltage 500 V d.c. 

Duration For 1 min ± 5 s.  However, if the results are 

verified as the required value or more during the 

testing, the measurement can be terminated. 

Measuring point: Between adjacent contacts. (Measured for each 1 pin.) 

Mated/Unmated: Mated. 

 

3.3 Test equipment 

Test equipment Model Manufacturer 

Super Megohm-meter SM-8210 Toa Electronics 

 

3.4 Test results 

(Groups C and D) Unit: [ 10
4
 M

 Between adjacent contacts 

Max 100 

Min 100 
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4. Voltage proof 

 

 

4.1 Requirements 

No flashover or dielectric breakdown. 

 

4.2 Test method 

Voltage proof is checked according to the conditions specified in the table below: 

Test voltage 650 V a.c. 

Duration For 1 min ± 5 s 

Imposing method: Test voltage is raised in a rate of 500 V/s or less until it 

reaches to the value listed above. 

Leak current: Judged flashover or dielectric breakdown at 2 mA. 

Measuring point:  Between adjacent contacts. 

Mated/Unmated: Mated. 

 

4.3 Test equipment 

Test equipment Model Manufacturer 

Voltage proof tester TOS8750 Kikusui Electronics 

 

4.4 Test results 

(Groups C and D) 

No flashover or dielectric breakdown was found. 
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5. Contact's gauge insertion and extraction forces 

 

 

5.1 Requirements 

0.5 N to 4.4 N. 

 

5.2 Test method 

Measured by means of that the following sized steel gauge is inserted/extracted 

to/from the female contact at normally applied depth. 

Contact gauge dimension ☐  0.5 mm ± 0.002 mm 

 

5.3 Test equipment 

Test equipment Model Manufacturer 

Insertion and extraction tester 1840 Aikoh Engineering 

 

5.4 Test results 

See page 8 for variation graph and result data. 
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6. Vibration 

 

 

6.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Electrical discontinuity: No electrical discontinuity of 1 s or more. 

 

6.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Frequency range 10 Hz to 55 Hz 

Single amplitude 0.75 mm 

Time for one cycle 10 Hz to 55 Hz to 10 Hz, for approx. 5 min 

Number of cycles 3 axial directions, 10 cycles each, 30 cycles in total 

Connection method: Series connection for all contacts 

Test voltage: 5 V d.c. 

Test current: 100 mA d.c. 

 

Note) [Electrical discontinuity] is checked continuously during the test. 

 

6.3 Test equipment 

Test equipment Model Manufacturer 

Vibration machine 

Digital oscilloscope 

Variable constant dc volt and ampere generator 

F-300BM/A-E78 

9362 

PAC35-3 

Emic 

Lecroy 

Kikusui Electronics 

 

6.4 Test results 

Appearance, Construction: 

No breakage, crack or looseness on the component was found. 

Electrical discontinuity: 

No electrical discontinuity of 1 s or more was found. 
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7. Shock 

 

 

7.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Electrical discontinuity: No electrical discontinuity of 1 s or more. 

 

7.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Acceleration 490 m/s2 

Duration 11 ms 

Wave form Half-sine wave 

Number of shocks 3 both axial directions, 3 times each, 18 times in total 

Connection method: Series connection for all contacts 

Test voltage: 5 V d.c. 

Test current: 100 mA d.c. 

 

Note) [Electrical discontinuity] is checked during the test. 

 

7.3 Test equipment 

Test equipment Model Manufacturer 

Shock testing machine PEP-250MR Itoh Seiki 

Digital oscilloscope 9362 Lecroy 

Variable constant dc volt and ampere generator PAC35-3 Kikusui Electronics 

 

7.4 Test results 

Appearance, Construction: 

No breakage, crack or looseness on the component was found. 

Electrical discontinuity: 

No electrical discontinuity of 1 s or more was found. 
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8. Mechanical operation, 30 times 

 

 

8.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Contact resistance: 30 m or less. 

Contact's gauge insertion and extraction forces: 0.5 N to 4.4 N 

 

8.2 Test method 

30 times of insertions and withdrawals are conducted at a rate of 600 times/h or 

less. 

 

8.3 Test results 

Appearance, Construction: No breakage, crack or looseness on the component 

was found. 

Contact resistance: See page 5 for variation graph and result data. 

Contact's gauge insertion and extraction forces: 

 See page 8 for variation graph and result data. 

 

D
R
A
W
I
N
G
 
F
O
R
 
R
E
F
E
R
E
N
C
E
:
T
h
i
s
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
c
h
a
n
g
e
 
w
i
t
h
o
u
t
 
n
o
t
i
c
e

2
0
1
6
/
0
8
/
1
1
 
2
3
:
5
9
:
5
2
(
J
S
T
)
 
R
a
c
h
e
l
l
e
 
S
h
e
f
f
e
r



(17/23) 
TR543E-10319 

9. Change of temperature 

 

 

9.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Contact resistance: 30 m or less. 

Insulation resistance: 1000 M or more. 

Voltage proof: No flashover or dielectric breakdown. 

 

9.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Step 1 2 

Temperature (C) -55 ± 3 85 ± 2 

Duration (min) 30 30 

Note)  Chamber transfer time is 2 min to 3 min. 

 

Number of cycles: 5 cycles are conducted with the above condition as 1 cycle. 

Mated/Unmated: Mated. 

Recovery: After completion of the test, let the specimens rest in ambient 

temperature for 1 h to 2 h. 

 

9.3 Test equipment 

Test equipment Model Manufacturer 

Constant low temperature chamber TSV-40S Espec 

 

9.4 Test results 

Appearance, Construction: No breakage, crack or looseness on the component 

was found. 

Contact resistance: See page 5 for variation graph and result data. 

Insulation resistance: See page 7 for result data. 

Voltage proof: No flashover or dielectric breakdown was found. 
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10. Dry heat 

 

 

10.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Contact resistance: 30 m or less. 

Insulation resistance: 1000 M or more. 

Voltage proof: No flashover or dielectric breakdown. 

 

10.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Temperature 85 C ± 2 °C 

Duration 96 h 

Mated/Unmated: Mated. 

Recovery: After completion of the test, let the specimens rest in ambient 

temperature for 1 h to 2 h. 

 

10.3 Test equipment 

Test equipment Model Manufacturer 

Constant high temperature chamber PVH-220 Espec 

 

10.4 Test results 

Appearance, Construction: No breakage, crack or looseness on the component 

was found. 

Contact resistance: See page 5 for variation graph and result data. 

Insulation resistance: See page 7 for result data. 

Voltage proof: No flashover or dielectric breakdown was found. 
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11. Cold 

 

 

11.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Contact resistance: 30 m or less. 

Insulation resistance: 1000 M or more. 

Voltage proof: No flashover or dielectric breakdown. 

 

11.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Temperature -55 C ± 3 C 

Duration 96 h 

Mated/Unmated: Mated. 

Recovery: After completion of the test, let the specimens rest in ambient 

temperature for 1 h to 2 h. 

 

11.3 Test equipment 

Test equipment Model Manufacturer 

Constant low temperature chamber MC-810 Espec 

 

11.4 Test results 

Appearance, Construction: No breakage, crack or looseness on the component 

was found. 

Contact resistance: See page 5 for variation graph and result data. 

Insulation resistance: See page 7 for result data. 

Voltage proof: No flashover or dielectric breakdown was found. 
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12. Damp heat 

 

 

12.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Contact resistance: 30 m or less. 

Insulation resistance: 500 M or more. 

Voltage proof: No flashover or dielectric breakdown. 

 

12.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Temperature 40 C ± 2 C 

Humidity 90 %RH to 95 %RH 

Duration 96 h 

Mated/Unmated: Mated. 

Recovery: After completion of the test, let the specimens rest in ambient 

temperature for 1 h to 2 h. 

 

12.3 Test equipment 

Test equipment Model Manufacturer 

Constant temperature and humidity chamber LHL-111 Espec 

 

12.4 Test results 

Appearance, Construction: No breakage, crack or looseness on the component 

was found. 

Contact resistance: See page 6 for variation graph and result data. 

Insulation resistance: See page 7 for result data. 

Voltage proof: No flashover or dielectric breakdown was found. 

 

D
R
A
W
I
N
G
 
F
O
R
 
R
E
F
E
R
E
N
C
E
:
T
h
i
s
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
c
h
a
n
g
e
 
w
i
t
h
o
u
t
 
n
o
t
i
c
e

2
0
1
6
/
0
8
/
1
1
 
2
3
:
5
9
:
5
2
(
J
S
T
)
 
R
a
c
h
e
l
l
e
 
S
h
e
f
f
e
r



(21/23) 
TR543E-10319 

13. Corrosion, salt mist 

 

 

13.1 Requirements 

Appearance, Construction: No excessive corrosion. 

Contact resistance: 30 m or less. 

 

13.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Concentration 5 wt% ± 1 wt% 

Temperature 35 C ± 2 °C 

pH value 6.5 to 7.2 

Duration 48 h 

Mated/Unmated: Mated. 

Recovery: After completion of the test, let the specimens rest in ambient 

temperature for 24 h. 

 

13.3 Test equipment 

Test equipment Model Manufacturer 

CASS tester CASSER-ISO-3 Suga Test Instrument 

 

13.4 Test results 

Appearance, Construction: No excessive corrosion was found. 

Contact resistance: See page 6 for variation graph and result data. 
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14. Mechanical operation, 30 times 

 

 

14.1 Requirements 

Appearance, Construction: No breakage, crack or looseness on the component. 

Contact resistance: 30 m or less. 

 

14.2 Test method 

30 times of insertions and withdrawals are conducted at a rate of 600 times/h or 

less. 

 

14.3 Test results 

Appearance, Construction: No breakage, crack or looseness on the component 

was found. 

Contact resistance: See page 6 for variation graph and result data. 
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15. Corrosion, H2S gas 

 

 

15.1 Requirements 

Appearance, Construction: No excessive corrosion. 

Contact resistance: 30 m or less. 

 

15.2 Test method 

The test is conducted according to the conditions specified in the table below: 

Concentration 10 ppm to 15 ppm 

Temperature 25 C ± 2 °C 

Humidity 75 %RH ± 5 %RH 

Duration 96 h 

Mated/Unmated: Mated. 

Recovery: After completion of the test, let the specimens rest in ambient 

temperature for 1 h to 2 h. 

 

15.3 Test equipment 

Test equipment Model Manufacturer 

Gas corrosion tester GH-180MT Yamazaki Seiki 

 

15.4 Test results 

Appearance, Construction: No excessive corrosion was found. 

Contact resistance: See page 6 for variation graph and result data. 
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