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Abstract In LED chip packaging, die bonding is a very important process which fixes the LED chip on the
lead frame to provide enough strength for the next process. This paper focuses on the process optimization of a
LED die bonding, which attaches small zener diode chip on PLCC LED package frame, using response surface
analysis. Design of experiment (DOE) of 5 factors, 3 levels and 5 responses are considered, and the results are
investigated. As the results, optimal conditions those satisfy all response objects can be derived.
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[Fig. 1] Typical LED die bonding process
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[Table 1] Important process control parameters for die
attach stamping

No Parameter Unit | Min | Max | Used value
1 |Epoxy load level um 90 150 120
2 |Epoxy load delay ms 30 30 30
3 |PR delay ms 30 30 30
4 |Disc up level um 0 | 1200 1200
5 |Disc up delay ms 0 50 30
6 |Disc up speed % 0 80 80
7 |Break tail level um 0 1200

8 |Break tail delay ms 0 50

9 |Break tail speed % 0 80 0
10 |Stamp level um 0 100 50
11 [Stamp delay ms 0 50 20
12 |Frame up level um 0 90 0
13 |Frame up delay ms 0 50 0
14 |Frame up speed % 0 60 0
15 |Break tail level um 0 600 0
16 |Break tail delay ms 0 30 0
17 |Break tail speed % 0 60 0

E3} die pick-up and place 57%-& die pick-up and
place collet®] £240 2 TLAE, T 20| Liehdl ufs} 2
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[Table 2] Important process control parameters for d1e
pick-up and place

Pick-up
No Parameter Min Max Used
value

1 |Pick-up force 5¢g 100g 40g
2 |Chip touch level Z Oum +100um | 40pum
3 |Tape stickiness unmeasurable

4 |Blue tape expending unmeasurable
5 |Pressure -100kPa | -10kPa | -40kPa
6 |Eject pin 2nd up level | 0.22mm | 0.32mm | 0.26mm

Place

No parameter Min Max \I/Jasli(i
1 Bond force 20g 120g 60g
2 Bond speed Imm/s | 50mm/s | 4mm/s
3 Bond delay Oms 50ms 20ms
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[Table 3] Important process control parameters for die
attach stamping

No Parameter Unit | Min | Ave | Max
1 |Epoxy load level(ELL) pm | 90 | 120 | 150
2 |Stamp level(SL) um | 25 50 | 75
3 |Pickup force(PF) g 20 40 60
4 |Eject pin 2nd up level(EP) | mm | 0.24 | 0.26 | 0.28
5 |Bond force(BF) g 40 60 80
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[Table 4] Response and target values of die bonding process
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[Fig. 2] Used work materials for LED package die bonding
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[Fig. 6] Response distributions at provisional optimal
conditions
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[Table 5] Derived optimal conditions for die bonding

Factors Optimal values
Epoxy load level (ELL) 150 pm
Stamp level (SL) 34 pm
Pick-up force (PF) 60 g

Eject pin 2nd up level (EP) 0.28 mm
Bond force (BF) 41 g
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[Fig. 7] Process capabilities of die shear test strength and
AXx at provisional optimal conditions
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