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A 15 GHz Dynamic Binary Frequency Divider Fabricated

by GaAs ADVANCED SAINT with Asymmetric N+-Layers
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(ABSTMCT)

Ultra-high speed ICs are requlred in satellite cornmunicatLon and
microwave cornmunication systems etc.. An ADVANCED SAINT structure with
asynnetric source and draj.n o+-l-.y"r, was studied to f abricate 0.3 pxn

gate-length FETs wlthout short channeL effects in order to reallze
ultra-hlgh speed ICs. BFL dynamic binary frequency divlders fabricated
with ADVAI{CED SAINT operated up to 15 .2 GHz.

In conventj.onal BP(Burled P-layer)-SAINT structur"l), the spaces
between gate and ,r+-l"y"?" are Tlxed at 0.2-0.25 pm to reduce source
series resistance. So, the short channeL effects are striking at the
0.3 pn gate-length, because the space between o+-l-"y"rs(to+) decreases
less than I lt*. To overcome these disadvantages, Lo* was f ixed at 1.0
Fm, and the. spaces between the source n*-layer and- the gate, between
the drain n--layer and the gate were designed to be 0.25 and 0.45 Fm,respectlvely (ffg. 1(a)). This asynmetric o+-l.y"r structure was
fabricated by self-alignment technoloBy, that is, the oblique ion-
lnplantation with a T-shaped reslst mask(Fig. 2(b)), t"loreover, the gate
electrode rras formed by self-alignment technology on the schottky
contact region to reduce parasitic capacit"nc.sZ).

Table I surnmarlzes average DC characteristics of ADVAIICED SAINT
FETs with 0 . 3 pm gate-Length in 3-inch waf er. An i.ncrease in short
channel effects was not observed.

ADvAtlcED SAINT FETs with 0 . ], lrm gate-length rdere applied to BF!
dynamlc blnary frequency dlvldersJ/. Figure 2 shows a mLcrophotograph
of the f requency divlder, Chlp sLze ls lxl . I rrn2. Inpur p"a" (Cr, eicl
and output pad(Q) are connected to transfergat,e FETs and the buffer,
resPectively' with coplanar 50 ohm llnes. The input slgnal was
monltored by MCK or I[eR pads. I"leasurements are carried out on waf er by
uslng the high frequency probes. The Loss of the measurement system is
less than 8 dB up to 18 GHz. A maxlmum toggle frequency of !5.2 GHz,
the htghest freguency ln any semiconductor devlces r was obtained.
Figure 3 shows the operating waveforms at 15.0 GHz with power
dissipation of 673 mW. Frequency dependences of input sensitlvJ.ty and
outPut amplitude with 50 ohm l-oads are shown in Fig. 4. The hlghly
sensitive region was 9.5- L4 ,5 GHz.

In concluslon, frequency divider operation above 15 GITz has been
achieved wlth ADVAI.ICED SAINT, whlch is advantageous ln shortening gate-
length and fabricating ultra-high speed GaAs ICs.
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S.l. GaAs ni+'p

(a) Schematic cross-sectional view

Table 1 Average DC characLeristics
in 3-lnch wafer.

Lo 0.3pm
vnt -7.22t0.09 V

e -(V-= 0 V) 228t19 rnS/rnm

8.1(Vo= 0 V) 15t2 mS/rnm

Ro 0.55t0.08 Qmm

Fl-g. 3 . Operatlng wavef orm at 15 .0
GHz wlth po$rer dlsslpation of 673
mw' virr(p-p)=l'08v' vorra(p-p)=163mv
with 50 ohfi load. VDD= 4.75-V, VSS=

-4.5 V.
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(b) T-shape resist
Lon-lmp lantat ion.
Fig. 1 . Advanced SAINT.
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ELg.Z. Microphotograph of BFL

dynamic binary frequency divider.
Chip sLze is 1x1.1 mm'

Flg.4. TrequencY dePendences of

inlut sensitivity and outPut arnpli-

t,rd". VDD= 4'75 v' VSs= -4'5 v'
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