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B――― :1-4 早igh― Speed Enhancement― Mode GaAs MESFET Integrated Circuits
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rrlra narrnnnance of enhaneement-mode GaAs MESFET logics w111 be described.

A minlmum propagation delay tlme as low as tpd = 77 ps was obtained with power

dlsslpation of p = 977 VW. The speed is the highest ever reported among the

enhancement-mode GaAs FET logics. A liquid nitrogen temperature operation was

also performed and the delay tlme of 51 ps was obtalned.

Experiments An epi-taxial1y grown n-1ayer wlth carrler concentratlon of
1'7 -?I.2xl-0-'' cm ' was mesa etched for electrical- lsol-ation. Ohmlc contacts were

AuGe-Ni a1loys. A1 and Ti-Au were util-ized for Schottky-barriers and lnter-

connects, respectively. The gate pattern was dellneated by an electron beam

dlrect writing. 4 x projection mask allgner was employed for the other pattern

del-lneatlon. The gate length was 0.8 p* and the gate width(Wg) was 20 pm or 40

Fm. tr'lgure 1 shows a mlcrophotograph of a test inverter which conslsts of a

15-stage rlng oscillator(RO), a monitoring FET and a 2-stage inverter for a

transfer characteristlc measurement.

Figure 2 shows a waveform of a l5-stage RO with Inl., = 40 l.in at supply voltage
o

( v | = ') \/ 'l'he propagatlon delay time 1s cafculated from the period to be 77T 'DD'

ps at the power' dlsslpation of 977 1tW. Dependence of to. and power-delay product

tD-+ \ ^- \r is shown in FJs- ? Thp minjmrrnl p"f . is 3.3 fJ (163 ps) at V^ =r. - ,Dd/ vrr v 
DD -" rrr r 16. J. rrrs ilrrrrlrrrurr 
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For the reduction of P.tp6: measurements were also made on a slmilar f5-

stage ring oscil-lator with smaller W* of 20 pm. The achieved minimum P. tpd ra"
1.6 fJ with t-^ = 200 ps. The minlmum t^^ was 110 ps. The decrease in speedpo'pu
wlth decreasing the gate width was caused by parastlc capacltance and twlce

larger lead reslstance.

A llquld nitrogen temperature (77 K) operation on the WU = 20 pm RO was

performed to improve the tO., taking advantage of hlgh electron mobility. Twice

higher speed than that at 300 K was attalned. The mlnlrnum tp6 was 51 ps at VOO =

3 V with P = 1.9 nW. The disslpatlon power al-so increased due to the current

lncrease.

The above resul-ts are summarized in Fig. 4 as 
" 

tpO versus P

comparing them with those of other reports. The results obtalned

the bottom left of the chart. The depletion mode GaAs MESFETshave

hlghest speed of 34 p"r(1) or:t wlth nearly two orders of magnltude

no'i ql-i nn

here stand at

shown the

higher power
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speed attalned in thls report ls
loglcs. By reductlon of the gate

w111 be possible.
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Flg. 2 Output waveform of
osctl-l-ator
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Flg. J Propagatlon delay
power-de1ay produet as
of a supply voltage
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Flg. 4 Pnopagatlon deLay tlne versus
power disslpatlon comparlng the result
presented here wlth those of other
reports, so11d l1ne:W_=20 pm, broken
11ne:W*=40 Fm 6
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