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Solderability and Soldering Resistance of Pb-Free Axial Type Diodes

The solderability, the resistance of dip soldering and the resistance of iron soldering for axial lead
type diodes fimshed with Pb-free (Sn-Cu) solder are described. The test results of Pb-free products
show good performances and are also compared with those of Pb products.

I. Device Type

Axial lead type Diodes

1. Test a io

1, Selderability

Solder material: 1) Sn-3Ag-0.5Cu  2) Sn-37Fb

Soldering temperature: 1) 245:3°C  2) 230:2°C

Pre-treatment of device: PCT (105°C, 100%RH, 1.22x10°Pa for 8 hours)

Flax: Non-active flax of 25wt% Rosin in |PA solvent (SENJU KINZOKLU) is used.
Criteria: Zero-cross time of 3s by Meniscograph method

2. Resistance of Dip Scoldering

Soldering temperalure:; 260:5°C

Dip time: 5s, 2 times

Criteria: Electrical characteristics are fulfilled and the external appearance of device is good.

3. Resistance of Iron Soldering

Iron temperature: 390°C+10°C

Soldering time: 3s, 2 times

Criteria: Electrical characteristics are fulfilled and the external appearance of device is good.

££:22 | 1. Solderability
Both Pb-free products and Pb products fulfill the criteria (See Tables 1 and 2).
2. Hesistance of Dip Soldering
Both Pb-free products and Pb products fulfill the criteria (See Table 3},
3. Resistance of lron Soldering
Both Pb-free products and Ph products fulfill the criteria (See Table 4},
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IV. Test Results

1. Solderability
The test results for Sn-Ag-Cu and Pb-Sn solders are shown in Tables 1 and 2.
Both Pb-free products and Pb products fulfill the soldering time less than 3s.

Table 1 Solderability for Sn-3Ag-0.5Cu solder

REVISION

DWG.NO.

MTSD 8058

Test No. 1 2 3 4
Mold size (mm) f2.5x3.0L f3.0x5.0L f3.0x5.0L f4.0x7.5L
Lead dia. (mm) f0.56 f0.6 f0.8 f0.8
Device type ERA22-** ERA81-** ERB83-** ERB32-**
Finishing solder Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn
1 125 |056 125 |[049 |163 |0.64 |157 |0.75
ZEr0-CroSs 2 118 | 054 |154 |(0.74 |165 |0.74 |157 |0.66
time (s) 3 |129 |[058 |131 |060 |1.75 |0.75 |1.38 |0.65
4 1120 |054 |122 (052 |[158 |0.77 |[1.73 |0.76
5 [1.18 |[050 |123 |[058 |1.62 |0.66 |155 |0.78
Maximum value (s) | 1.29 | 058 (154 |0.74 |175 |0.77 |1.73 |0.78
Average value (s) |1.22 |054 |[131 |059 |165 |0.71 |156 |0.72
Test No. 5 6 7
Mold size (mm) f4.0x7.5L f6.4x7.5L f7.5x10L
Lead dia. (mm) f1.0 f1.2 f1.8
Device type ERC25-** ERDOQ7-** ERDQ9-**
Finishing solder Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn
1 165 |[0.74 200 |1.00 |1.95 |0.90
2 1202 |089 (207 |[091 |247 |1.19
tZir?]r:—(c;r)oss 3 [204 098 209 |0.90 |[1.88 |0.88
4 1234 |09 [1.75 (086 |220 |0.92
5 1181 (085 |1.73 |0.71 |222 |0.95
Maximum value (s) | 2.34 | 0.98 |2.09 |[100 [247 |1.19
Average value (s) |1.98 [0.88 |1.93 |0.88 |214 |O0.97
DATE NAME [APPROVED Fuji Electric Device Technology Co.,Ltd.
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Table 2 Solderability for Sn-37Pb solder

Test No. 1 2 3 4
Mold size (mm) f2.5x3.0L f3.0x5.0L f3.0x5.0L f4.0x7.5L
Lead dia. (mm) f0.56 f0.6 f0.8 f0.8
Device type ERA22-** ERA81-** ERB83-** ERB32-**
Finishing solder Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn
1 1.77 0.76 1.77 0.81 1.82 0.84 1.73 0.81
2 1.82 0.83 1.86 0.78 2.19 0.92 2.27 0.91
tzi;r:-(c;r)oss 3 |175 |072 |196 |0.82 |239 |098 |207 |102
4 1.92 0.83 1.93 0.87 1.90 0.87 2.02 0.85
5 |]190 /084 |1.80 |0.88 |1.62 |0.73 |1.92 |0.86
Maximum value (s) [1.92 |0.84 |196 |0.88 |239 |098 |227 |1.02
Average value(s) |183 |0.80 |1.86 |0.83 |[1.98 |0.87 |2.00 |O0.89
Test No. 5 6 7
Mold size (mm) f4.0x7.5L f6.4x7.5L f7.5x10L
Lead dia. (mm) f1.0 f1.2 f1.8
Device type ERC25-** ERDQ7-** ERDQ9-**
Finishing solder Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn
1 2.05 0.90 2.52 1.05 1.93 1.08
2 1.68 0.79 2.49 0.79 2.56 0.91
tzi;fg)oss 3 |256 [1.08 231 |0.74 |255 |092
4 1.93 1.04 1.72 1.16 2.14 0.99
5 2.53 0.86 1.68 1.04 2.19 1.07
Maximum value (s) | 258 |1.08 |231 |116 |256 |1.08
Average value (s) |2.15 |093 |214 [0.96 |259 |0.99
2. Resistance of dip soldering
The test results are shown in Table 3.
Both Pb-free products and Pb products fulfill the criteria.
Table 3 Resistance of dip soldering
Test No. 1 2 3 4
Mold size (mm) f2.5x3.0L f3.0x5.0L f3.0x5.0L f4.0x7.5L
Lead dia. (mm) f0.56 f0.6 f0.8 f0.8
Device type ERA22-** ERA81-** ERB83-** ERB32-**
Finishing solder Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn
Electrical 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
External appearance 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Test No. 5 6 7
Mold size (mm) f4.0x7.5L f6.4x7.5L f7.5x10L
Lead dia. (mm) f1.0 f1.2 f1.8
Device type ERC25-** ERDQ7-** ERDQ9-**
Finishing solder Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn| Sn-Cu| Pb-Sn
Electrical 0/5 0/5 0/5 0/5 0/5 0/5
External appearance 0/5 0/5 0/5 0/5 0/5 0/5

Note: 0/5 stands for the number of failure/tested samples.
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3. Resistance of iron soldering

The test results by soldering iron are shown in Table 4.
Both Pb-free products and Pb products fulfill the criteria.

Table 4 Resistance of iron soldering

Test No. 5
Mold size (mm) f4.0x7.5L
Lead dia. (mm) f1.0
Device type ERC04-**
Finishing solder Sn-Cu Pb-Sn
Electrical 0/25 0/25
External appearance 0/25 0/25

Note: 0/25 stands for the number of failure/tested samples.
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