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Abstract Compared with the traditionally manufacture of single mesa diode wafer which has some disadvantages

OCIS codes

such as low speed and high chipping rate of blade-sawing. laser scribing is of high yield rate because of non-contact
eligible electrical properties attain 100% . Research shows that ablation depth can influence the chipping rate and

processing. According to the properties of crystal silicon (Si) . the direction of the scribing and its mechanism of Si

1

processed by infrared (IR) laser are discussed. On the base of approximate analytical solution derived from one-

5l

140.3390; 140.3510; 350.3390; 350.3850

dimensional heat conduction equation, the ablation depth influenced by laser power and scanning speed is calculated.
Key words
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7.62 cm wafer scribed under the condition of 1064 nm pulsed fiber laser shows that chipping rate is less than 1% and
defocusing amount can influence the electrical properties of the chip. High yield rate can be achieved by controlling
the ablation depth and defocusing amount during the scribing.

ablation depth

optical fabrication; laser technique; single mesa diode wafer; infrared laser scribing; pulsed fiber laser;
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Fig. 1 Structure and crystal planes of silicon crystallizes crystal (diamond cubic)

(a) crystal structure, (b) (100) plane, (¢) (110) plane, (d) (111) plane
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Fig.2 7.62 cm wafer (a) and its vertical section (b)
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Fig. 3 Calculated value of ablation depth influenced by

power and speed
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Table 1 Device parameters

Parameter Value
Wavelength /nm 106441
Max output power /W 20
Frequency /kHz 20~80
Pulse width /ns <100
Beam quality M <1.2
Gas pressure /MPa 0.3
Cutting speed /(mm/s) <200
Focal length /mm 45
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Fig. 5 Ablation depth versus laser power
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Fig. 6 Photos of vertical section of samples (200X). (a) sample A, (b) sample B, (¢) sample C
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Table 2 Electrical testing

o Sample A Sample B Sample C
Test Conditions - - -
Min Max Avg Min Max Avg Min Max Avg

VB 0~2000 V,

I,=0.01 mA 1309 1535 1416 1258 1637 1534 1043 1528 1412
DVRI1 <50 V, I,=0.01 mA;

I[,=0.01 mA 0 8 .24 0 32 2.46 0 393 17.6
DVR2 <100 V, I, =0.01 mA;

I,=0.1 mA 0 29 9.4 3 70 19. 85 0 329 33.97
IR <0.5 pA,

VR=1150 V 0.120 0. 237 . 163 0. 090 0.403 0. 147 0.121 2.409 0. 813
HTIR <120 pA, VR=1000 V,

T=150 C 20 35 .6 20 50 28.6 20 35 26.4
Yield rate 100 % 100 % 51%
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