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Abstract

A new process is developed to improve the electrical characteristics of high A and low saturation
voltage power transistor for lamp solenoid driver application. To prevent punch-through breakdown,
appropriate combination of base doping and base width is necessary in the range of operating voltage
of the circuit. The optimun values of base doping and sheet resistance are Qp=1.5*10" atoms/cm?® and
Rs=350 £/0, base width We=2.5 m respectively. Under this condition it is possible to control 8 of
the transistor to 1500, maintaining BVcgo=200 V. To reduce scattered distribution of 8 of the devices
on the wafer, it is necessary to improve emitter predeposition process. As a result, scattered
distribution of B of the devices on the wafer was reduced to 1/6 by using the new process. To
improve collector to emitter forward voltage drop, Vecr, of damper diode, an additional silicon etching
process is used, which resulted in improving the value of Vecr from 2.8 V to 1.8 V. With the suggested
process, superior device performances and higher vield are achieved.
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Table 1. Design data of the device rated at

80V/3A and 80V/5A.

. Design data .
Design factor Symbol S0V/3A | OV/EA Un‘1t
Emitter area Ag | 2420836 | 6069508 |

Emitter periphery Lz 24311 45328 | m
Ratio of emitter . o
perirhery to emitter | Le/As | 10%107 | 74107 | ™
area
Ratio of emitter area _
to base area Ar/As | 0738 0.742
Ratio of emitter area _
to chip area Ag/Ac | 0538 0.593
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Fig. 2. Fabrication flow chart of high 8 and low
saturation voltage transistor.
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Table 4. Rs scattered distribution of emitter

predeposition unit process.

X
ar

. Rs scattered
Process Process conditions distribution
1050C 25min. no slump
Conventional Rs=651052/0 1.8%
wafer loading width 4.8mm
960C 25min. no slum
Ne"&?”“ﬁ? Rs-752050/a 13%
condition wafer loading width 4.8mm
9%60°C 25min. slump
Nevgjgrgceéﬁ Rs=65=052/0 09%
conaitio wafer loading width 4.8mm
960C 25min. slum
Ne“&?”“?;? RS-65£050/0 0.4%
condition wafer loading width 9.6mm
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Table 5. Hartley test for scattered distribu-
tion result of Rs according to
various conditions.

. | Alternative Test . .
Null hypothesis hypothesis | statistics Reject region
. 4 V3 - 4
B g1 g2e g3 |1 0L 02> | HE 0w/ 0| p s p (K, 0, @)
03 MIN
Result of test

014012, 02 0026, 03 0052, nl:50, n2=50, :1%
Hom o vnx/ 6w © 213, Fmad349000) : 725
Result of test accepts alternative hypothesis(Hi)
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