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A 54-lcbit dynamic llos RAyi, capable of 200 na acsess time and 150 urlf power dissipation, has been

ilevelopecl using a single transistor ceI} and a slngle-leveL N-channel nolysilioon gate process.

The 54K is orga,nized as a 16 kw x 4 bit RAM. A block d.iagram of the 16K is shorur in Fig. 1.

Figure 2 shows a ohotograph of the whol-e chin. A Eense circuit arnay is located 1n the center

of each l5K block. 64 rneuror.y cells are connected to each of two nocles in a sense circuit

syrmnetrically. A11 signals ancl cfocks are TTL conpatible. The refresh cycles are 128. Dimensions

of the single-poly cell and whol-e chip are 14 prn x 15 ;u0 and 6.f um x 5.8 nmr respectively.

fhe small memory cell and. the extreroely lor+ power dissipation a.re rnainly attributed to a novel

sense circuit. The proposed sense circuit, memorXr celfs and dwmy ce1ls a,re shown in tr'ig. J(a).

Figure ](b) shows the sirmrlated. wavefouls of internal clocks a.nd those at several nodes in the

sense circuit. lfhe sense circuit operates as foLlows: All bit lines are precharged. to the

reference 1eve1 ( 
=2V 

). The menory ceI1 signal is transrnitted to a flip-f1op circuit through

a srvitching transistor, insertecl between bit ]ine a.nd flip-flop circuitr by selecting a word

line. As the suitching tra,nsistor operates in the triode region, the signal is transnitted

rapidly. After the switching tra^nsistors turn off, the transnltted signal is anplified. in the

sense circuit, wh1le all bit lines are independ.ently charged up to a high level. T'hen, the

srtritchlng tra.nsistors turn on again and either nocle capaoitor on the bit line is d.ischargedt

accor''d.ing to the latched signal in the sense circuit.

This sense circuit is very sensitive, because the swltching tra.nsistors can cllsconnect the bit

line capacitor fron the flip-flop circuit at detecting time and elirnlnate the effect owing to

the bit line capacitor disperslon, ft has been verlfied that this sense circuit can detect a

signal sroaller than +JO mV. The signal transmitted frorn the ce11 to the bit llne ls designed

to be tlOO nV for the 64K in the worst case. As the static cument d.oes not flow in thi.s sense

circuit, 1ow power dissipationrSO uU/sense circuit, is realizect. DC supply voltages are 7 V a.nd

-2 V. The proposecl sense circuit, Low pol,rer peripheral clrcults a,nd low DC supply volta6es nake

oossible derreloping extrenely low power 5{l( device, ll0 ro}I at 500 ns cycle time.

Features of a MOS transistor are 2 lm effectlve ohannel lenpyth, 5OO I gate oxlde thiclotess,

9.25 F junction d.eoth and O,B V tlrreshold volta6e at I V draln voltage.

Figure 4 shor.rs 64K wavefo:ms. Key device characterietics are sumarizecl in Table 1.

The technologies employed in the 54ii fabrication a"re as follows: As-doped polysilicon gatet

selective oxidati.on, I.Io metallization, all ion implantation, flor,red phospho-siLicate glass a.ncl

fine pattern tecbnolcgy using photolithography ( 2 ) rninirrun pattern wldth ).
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BIT LINE LINE

(a)

Fi3.う    Sense Line Circuit and Simu■ ated 「ヽaveForms oF Clocks

and Sense CiК通t Nodes(■‐5)

(a) Sense Line Circuit (b) Silm■ 誠 ea lfavefOms
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TECHNOT,OGY SINGLE-POTT CET,L' N-.CEANNEL Si4ATE

ORGAfrZATION 15 kruord x 4 bit
CELI SIZII 14 fin x 15 iu
CHIP SIZE 5.1 m x 5.8 m
ACCESS TIME 20O ns

CyCLE TIME lO0 ns

SUPPLT VOLTAGE +l Y, -2 Y

OPffiATII{G POifER 150 rnl'I

STAI{D3T PO}IER L0 n}i

t/o rmmllc-e TTi, (rNclrlDrNc Ai;i, ciocKs)

Fig.ZL   64K RrAM TIming and llaveFom8

Vertical Sca■ e-2V/div.

Hottzontal Sca■ e-200n3/d市 .
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irig.2 54K Chip Photograph

T1ryica1 64tc Ctraracteristics


