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Abstract

JFET’s with gate lengths ranging from 1.m to 8.3.m are successfully fabricated on InP substrate
where the long haul(1.3m~8.3xm) OEIC’s(OptoElectronic Integrated Circuits) have been made.
The pn junction of InP JFET’s is made by co-implantation and RTA process. JFET's have
etched-mesa-gate structure and the maximum gm larger than 90mS /mm was measured and this is
the highest record in JFET’s of such structure without $/D n* ion implantation. To maintain maxi-
mum g, should be well controlled the overetch of n-layer which inevitably occurs during etching off
the unused player, The I-V characteristic is checked during p-layer etch, for this purpose. A
dc voltage gain of 11 is obtained from a preamplifier circuit thus fabricated.
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Fig. 1. The structure of InP JFET’s fabricated.
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Table 1. The comparision of P /Be Coimplantation
with Be Sngle Implantation .
The Comparision of P /Be Coimplantation

with Ar /Be Coimplantion in which Stoi-

chiometry Effect is not expected.

Be P Ar activation mobility
dose | dose | dose (%) (cm? /V-s)
1014 / / 31.7 71.0
1014 1013 / 75.0 67.2
1014 101+ / 61.0 63.6
1014 10'S / 23.0 47.2
104 / 1013 69.5 65.0
104 / 1014 54.2 62.4
1014 / 1015 22.2 45.2
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Table 2. Em. max and IDSAT(ngZOV) of InP JFET'S

gate G-S G-D miximum Ipsar
length spcing spacing gm (Vgs=0V)
pm pm #m mS/mm | mA/mm
Wafer A
8.3 1.6 1.6 #E 43 | HT 15
3.3 1.6 1.6 64 240
1.3 0.9 14 71 300
1.1 0.9 14 70 298
1.0 0.25 0.8 88 349
1.0 1.0 1.0 73 307
1.0 2.5 2.5 67 282
Wafer B
8.3 1.6 1.6 BE50 | HE19
3.3 1.6 1.6 62 284
1.3 0.9 14 65 346
1.1 0.9 14 67 349
1.0 0.25 0.8 79 431
1.0 1.0 1.0 76 369
1.0 2.5 2.5 63 341
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Table 3. Effective electron saturation velocity.

AelE 24 k| AAFEESEE
At Ipsar Vgssar Vs
[-V] [mA] [V] [ 107 cm /sec ]
0 26 4 2.27
1 19 3 1.76
2 12.4 2.5 1.62
3 6.99 2 1.43
4 3.4 1.2 0.98
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