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Abstract

This paper describes the fabrication process and electrical characteristics of PSA
(Polysilicon Self-Align) bipolar transistors with a thin base width of 1100A. To realize this
shallow junction depth, one-step rapid thermal annealing(RTA) technology has been
applied instead of conventional furnace annealing process. It has been shown that the
series resistances and parasitic capacitances are significantly reduced in the device with
emitter area of 1.0x4, 0um®. The switching speed of 2.3ns/gate was obtained by measuring
the minimum propagation delay time in the I’L ring oscillator with 31 stages.
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Mask Description, Remark | Laver Number | Polanity _
Fiducial ‘ FID 1 P
Trench ‘ TIS 2 P
Active ACT 3 N
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Base BAS 5 P
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Emitter NPP 7 N
Gound | GRD 8 P
P-Resistor PMP 9 N
Extrinsic Base PPP ‘ 10 N
Contact CON | 11 p
Metal MET |12 N
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Table 2, Main process parameters.
Process Parameters Measured Value
Burled layer sheet res1stance 270/0
Epi. resistivity 0.24 2-cm
Epi. thiekness 1.51lum
Trench width/depth 1.4um/4.5 um
Collector sheet resistance 18-20 £/o
Emitter peak concentration 5E20 atoms/cm’
Emitter junction depth 1100A
Base peak concentration 1E18 atoms/cm’
Base junction depth 22004
n+ polysilicon sheet resistance 240/0
n+ polysilicon contact resistance 250
(Ac=2x2um2) i )
pt polysilicon contact resistance | 570
(Ac=2x2um?2) i -
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Fig. 19, Output waveform of 121, ring oscillator.
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