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1. Introduction

While all available scientific evidence indicates that the lead used in electronic
products manufacturing and el ectronic assembly produces no significant environmental
or hedth hazards, we believes the pressure to eliminate lead in eectronic
interconnections will continue in the future from both the legidative and competitive
sides. The European Community has established a July 1, 2006 phase-out date for lead
in electronic products, with some exceptions. As a result, HOLTEK has initiated a
lead-free research and development program, and is working with suppliers and other
companies to establish lead-free standards and testing requirements and to identify
possible substitutes. 3

There are several competing options available for lead-free finishes. Working with
our assembly subcontractors, HOLTEK has chosen packages with Matte Sn for our
products. Pure Sn plating is used on standard lead-frames. 3

2. Qualification plan

Requirements for assembly level reliability qualification of lead-free packages follow
HOLTEK'sreliability specification. A detailed qualification plan islisted below: 3

Precondition — Surface mount devices would be subjected to precondition stress
before Temperature Cycle Test and Pressure Cook Test. 3

Temperature Cycle Test — Temperature cycling is performed to evauate the
mechanical integrity of the device when exposed to temperature extremes.
Mechanical failure mechanisms such as package cracking ” die cracking ” thin film
cracking , bond wire lifting and die attach problems are accelerated by this stress.
Temperature cycling also checks for changes in electrical characteristics due to
mechanical displacement rupture of conductors and insulating material. Devices
would be subjected to 100 temperature cycles. 3

Pressure Cook Test — Pressure Cook Test is performed to evaluate the moisture
resistance of the non-hermetic packaged devices. It employs severe conditions of
pressure, humidity, and temperature, not typical of actual operating environments,
which accel erate the penetration of moisture through the plastic package. 3

Solderability — The purpose of solderability is to verify that the treatment used to
facilitate soldering, in the manufacturing process, is satisfactory and it has been
applied to the required portion of the part which is designed to hold a solder
connection. An accelerated aging test isincluded in this test method. 3

Whisker 2 Thistest method eval uate whisker formation from tin plating used in
el ectronic/mechanical components, in order to prevent short-circuit and mechanical
malfunction by such whiskers and to improve and maintain the quality of electronic
products.



3. Qualification test conditions
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4. Reliability test result 3

4.1 Precondition

Type Lot number Sa;r;gle Acc./Rqj. |#of regect | PasyFail
SOT893 B3C25R30 3 553 1/2 03 Pass 3
TO92 3 B3C25R30 3 553 1/2 03 Pass 3
TO252 A6726402-5-D 553 1/2 03 Pass 3
SOT25 KB4331T05-1-4 55 12 0 Pass
SOT223 A5706095-2~4 55 12 0 Pass
18DIP F496C-1 55 12 0 Pass
32DIP UNO0Q79-5 55 12 0 Pass
8SOP 577240 55 12 0 Pass
10M SOP F3454-A 55 1/2 0 Pass
18WSOP(Dual Die) |FTT72-1-D 55 1/2 0 Pass
28SOP F5RPY-2-1 55 12 0 Pass
24SSOP F6KPA-1-B 55 1/2 0 Pass
28SSOP FYNP1-3-A*~B* 55 1/2 0 Pass
48SSOP 55 12 0 Pass
32QFN 5C9340.4-1~3 55 12 0 Pass
520QFP FYG78.52-A~B 55 1/2 0 Pass
100QFP KFFP37 55 12 0 Pass
128QFP UF123F-1~2 55 12 0 Pass
160QFP B3B20D68-1 55 1/2 0 Pass

4.2. PCT 3
Type L ot number Sas?;gle Acc./Re. |#of rgect | Pass/Fail
SOT893 B3C25R30 3 553 1/2 03 Pass 3
TO923 B3C25R30 3 553 1/2 03 Pass 3
TO252 A6726402-5-D 553 1/2 03 Pass 3
SOT25 KB4331T05-1-4 55 1/2 0 Pass
SOT223 A5706095-2~4 55 12 0 Pass
18DIP F496C-1 55 12 0 Pass
32DIP UNO0079-5 55 12 0 Pass
8S0OP 577240 55 1/2 0 Pass
10M SOP F3454-A 55 12 0 Pass
18WSOP(Dual Die) [FTT72-1-D 55 12 0 Pass
28SOP F5RPY-2-1 55 12 0 Pass
24SSOP F6KPA-1~-B 55 1/2 0 Pass
28SSOP FYNP1-3-A*~B* 55 1/2 0 Pass
48SSOP 55 12 0 Pass
32QFN 5C9340.4-1~3 55 12 0 Pass
520QFP FYG78.52-A~B 55 1/2 0 Pass
100QFP KFFP37 55 1/2 0 Pass
128QFP UF123F-1~2 55 12 0 Pass
160QFP B3B20D68-1 55 12 0 Pass




43.TCT?3

Type L ot number Sa;r_r;gl € Acc./Reg. |[#of rgect | Pass/Falil
SOT893 B3C25R30 3 553 1/2 03 Pass 3
TO92 3 B3C25R30 3 553 1/2 03 Pass 3
TO252 A6726402-5-D 553 1/2 03 Pass 3
SOT25 KB4331T05-1-4 55 12 0 Pass
SOT223 A5706095-2~4 55 12 0 Pass
18DIP F496C-1 55 12 0 Pass
32DIP UNO0079-5 55 12 0 Pass
8SOP 577240 55 12 0 Pass
10M SOP F3454-A 55 12 0 Pass
18WSOP(Dual Die) |FTT72-1-D 55 12 0 Pass
28S0P F5RPY-2-1 55 12 0 Pass
24SSOP F6KPA-1-B 55 12 0 Pass
28SSOP FYNP1-3-A*~B* 55 12 0 Pass
48SSOP 55 12 0 Pass
32QFN 5C9340.4-1~3 55 12 0 Pass
52QFP FYG78.52-A~B 55 12 0 Pass
100QFP KFFP37 55 12 0 Pass
128QFP UF123F-1~2 55 12 0 Pass
160QFP B3B20D68-1 55 12 0 Pass

4.4. Solder ability 3
Type Lot number Sagr_r;gle Acc./Re. |#of rgect |PasyFalil
SOT893 B3C25R303 103 0/13 03 Pass 3
TO92 3 B3C25R30 3 103 0/13 03 Pass 3
SOT25 KB4331T05-1-4 10 0/1 0 Pass
SOT223 A5706095-2~4 10 0/1 0 Pass
18DIP F496C-1 10 0/1 0 Pass
32DIP UNO0079-5 10 0/1 0 Pass
8SOP 577240 10 0/1 0 Pass
28S0P F5RPY-2-1 10 0/1 0 Pass
32QFN 5C9340.4-1~3 10 0/1 0 Pass
48SSOP FAFCC-7-1~2 10 0/1 0 Pass
100QFP KFFP37 10 0/1 0 Pass
4.5. Whisker
Type L ot number Sz(rzlgl € Acc./Reg. |#of rgect | Pass/Falil
SOT25 KB4331T05-1-4 10 0/1 0 Pass
S0T223 A5706095-2~4 10 0/1 0 Pass
18DIP F496C-1 10 0/1 0 Pass
32DIP UNO0Q79-5 10 0/1 0 Pass
48SSOP FAFCC-7-1~-2 10 0/1 0 Pass




5. Verification of productsto 260 : Reflow

5.1 IR reflow temperature profile
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Test Condition:

Profile Feature Convection
Average ramp-up rate(2007C to Peak) 3C/second
Preheat temperature 175 (+25) C 60-120 seconds.
Temperature maintained above 217°C 60-150 seconds
Time within 5°C of actual peak temperature 30 seconds min.
Peak temperature range (260 +2/-2)°C
Ramp-down rate 6°C/second max.
Time 25°C to peak temperature 8 minutes max.

Reflow Cycle : 3 cycles

The devices shall be allowed to cool at room ambient condition for five minutes minimum between reflow

cycles.



5.2. SAT pictures (after precondition)
5.2.1. SOT25
(1-55) C-scan focus on die surface (56-110) C-scan focus on die surface

(1-55) C-scan focus on die paddle (56-110) C-scan focus on die paddle



5.2.2. 18WSOP
(1-55) C-scan focus on die surface

(56-110) C-scan focus on die surface

(1-55) C-scan focus on die paddle

(56-110) C-scan focus on die paddle



5.2.3. 48SSOP
(1-110) C-scan focus on die surface

(1-110) C-scan focus on die paddle



5.2.4. 160QFP

(1-24) C-scan focus on die surface (1-24) C-scan focus on die paddle
(25-48) C-scan focus on die surface (25-48) C-scan focus on die paddle
(49-72) C-scan focus on die surface (49-72) C-scan focus on die paddle
(73-96) C-scan focus on die surface (73-96) C-scan focus on die paddle

(97-120) C-scan focus on die surface (97-120) C-scan focus on die paddle



