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A high speed, fully staticf 4096 word by one bit Random Access Memory has been developed, using

short channel MOS FETs with PtSi coated polysilicon gates as active devices anct PtSi coated n+

diffusion layer as low resistive wlring. The present R,N{ was operated on a single 5 tl volt power

suPPly. Its tlpical perfornancea are 20 neec address access tine, 22 nsec chip select access time,

500 mW operating power and 50 mW stand-by power.

Figure I shows nain fabrication proqess for an E/D inverter with a power reduction switch

integrated in the RAM as a basic circuit. High resistive P tlrtle substrate (40 f,l cn) was chosen to

reduce junction capaoitances. Enhancenent tlT)e short channel MOS FEtrs with L.rr=1.3 pn were used

as drivers. Their threshold voltages nere appropriately adjusted by double boron-ion inrpJ-antation

without enphasizing short channel effects. Threshold voltages for depletion type load MOS FEf,, 0

volt threshold power reduction switch and cell load !1OS FET were individually adjusted by arsenic

channel implant doses.

As is shotrn in Figs. t (a) and (b), PtSi fitun coated on gate polysilicon and n+ wiring region is

self-aligned by using Si3N4 nask without any additional phototnasks. Therefore, the PtSi coating

process is fundanentally conpatible with the conventional silicon gate MOS technology. Sufficiently

low sheet resistivity (2 rv 3 Q/Et ) tas achieved. As PtSi coating processes are carried out at less

than 600 oc annealing temperature, the shallow arsenic inplanted layer for source and drain

electrodes is not influenced. MOS FET reliability with PtSi coated polysilican gate nas confirned

by a BT test (V"=Io V, 150 oC) for a period of 1000 hours.

In addition to the above mentioned optinizations on fabrication process and devices for high

speed operation, follovring inprovenents in circuit design were also deternined; (1) Address inverter

circuit with E,/E push-pult output stage for low power operation, (2) f,ow Power dualized nain sense

anplifiers, (3) Output buffer with boot-strap drive stage for fast pull up and (4) On chip substrate

bias generator.

Figure 2 is a mierophotograph of the present RAM. Chip size and cell size are 2.35 nn x 4.3 mt

and 23 pn x 42 pn, respectively. Figure 3 shows the address input and data output waveforms.

Dleasured address access tine was 20 nsec. It nas also confirmed that the address access tirne

dependencl' on physical address along a w,orcl line was negligible.

grpical characteristics for 4 k RAM are sumnarized on Table 1.

The authors are grateful to Drs. S. Asanabe, D. Shinoda and N. Kawanura for their continuous

encouragetnent during this work, and to ltlessrs. I. Nagashima, T. Takegawa, Y. Kurogi, and K. Kaninura

for their assistance in tbe fabrication process.
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Technology: N-channel Si gate !tOS,

double boron -ion inPlanted

short channel l{OS FEI'

PtSi coated low resistive PolY

silicon and n+ laYer wiring

Pins: 18 Pins

Chip size: 2.35 mn x 4.3 mn

CelI size: 23 Um x 42 Urn

organization: 4096 vprd by one bit' fully static

Cell structure: 5 Tr. static cell
Porirer Supply: 5 volt single,

on chiP substrate bias generator

(Vru"= -2V)

Signal level: TTL conPatible

Address access tine: 20 nsec

Chip select access tine: 22 nsec

Power dissipation: 500 rn!{ operation

50 nVl stand-bY

Main fabrication process

for an E/D inverter

Figure 3

Table I 4 k RAM typical characteristics

sutnnary
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