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B - 5 - 2 Arr IvISI GaAs Irrtegrated Circuit. using Ti/W Silicide Gate Techrrology

K. Suyama, H. Shimizu, S. Yokogawa, Y. Nakayama drrd A. Shibatomi

Fuj itsu Limited

1015 Karnikodanaka, Nakahara-ku, Kawasaki, Japan

Di rect-coupled FET 1og ic ( DCFL) circuits with self-al"iqned

errhancement/depletion GaAs MESFETs tll are the most promising canctiriate for
developing GaAs l4SI/LSI circuits. A 4 x 4-bit paral1e1 multiplier was fabri-
cated as arr example to demonstrate high-speed , 1-ow-power c i rcui t perforrnanee.

A logic diagram of the 4 x 4-bit paralle1 rnultiplier eonsisting of R full
adders' 4 half adders, 16 NOR gates and L6 input/output buffers, is given in
Fig.1. The IC was fabricated with a process that includes: (a) two seleetive
implarrtation for FET charrrrels, (b) sputtered Ti/W silicide gates, (c) high

dosage implantation orr both sides of the gates, (d) AuGe-Au ohmic contacts,
(e) CVD Si02 between the first arrd secorrd metal layers, and (f) Ti-Au irrter-
conrlects. The circuit chip, shown irr the microphotograph of Fig. 2t measures

1.5 mm x 1.3 mm in size irrcluding the contact pads, and contains 168 NOR gates

with 2 P* gate lerrgth enharrcement/depletion FETs. The mean values of the

FETrs threshold voltage were a.r7 v and -a.85 v, respectivery.
The correct operation of the multiplier is demonstrated in Fiq. 3, where

S is a square wave pulse applied to the Yt input, and Prs are the produet out-
puts . To evaluate the operating speed , a f ul"L adder implemente<l rinq ose i11a-
tor was fabricated and tested. The propagation delay per gate (tp6) whieh

depended on the other input eode (8, c) was in the range between zIfi ps and

26A ps wi th the po$/er dissipation o f A.36 mW,/gate arrd the supp}y voltage of
1.5 V' as shown in Fig. 4. The maximum delay of 14 tpa is expected for the yl

to Pg data path' so that 4 x 4-bit multiplication will be perforned irr 3.5 rrs,

with the power dissipatiorr of 54 mw at the supply voltage of r.5 v.

Irr corrclusiorr' the GaAs 4 x 4-bit parallel multiplier \4ras fabricated
usirig Ti/W silicide gate technology and was successfuLly tested. This indica-
tes that more complex LSI circuits can be easily built by usirig the self-
al ig ried FETs

This work was partially supported by the Mirristry of International Tracie and

Industry of Japan.
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Fig. 1 logic diagram of 4 x 4-bit
para11eI multiplier containing 168

NOR gates.

Flg, 2 Microphotograph of 4 x 4-bit
multlplier. The ehlp size is 1.5 mm x

1.5 mm.
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Fig. 3 low-frequency operating waveform

of the mul-tiplier. The input code is

1111 x 1o0S = SSSSSSSS, where S 1s a

square-wave input,
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Fig. 4 Propagation delay time and

power dissipatlon per gate as a
function of the supply voltage.
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