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Charge tranEfer devioes a,re on tbe verge of beirg put use in a nurnber of analog signal

processing e5rstems euoh as TV gbost oanoellore, vicleo time base error conectors a.nd go oa.

llhe performanoe of the d.orioes, however, iE severe].y limitecl by interferenoe tlue to bigher

barnonip freguenoy oomponents railiated from erternal clock pulse gerreratorg aad. output. voltage

fluctuation in varylng the olook pulee fregueuoy. Beoause unbalaaced crosstatkirg arrdfox'

ringing of external olook pulaes modul.ate the channel potentlal of the 4evioe; tbe oonveation^al
(1) ( 2)

ttlffereutiaL anay oonfiguratioa is not a solution to these problems.
(3)

Figure 1 ehorrs the nioropbotograph of a 64 sta€e BCD(3ulk Cbarge-tra^nsfer Devioe) rith a new

dlfferentlaL iategrated. olook pulse generator that bas been d.eveloped. to eliminate these

problems. Fig.2 sbows the sahematio, Layout ctia€ra,m of the devioe. Tbe key to the clesigrl ie

the methotl of laying out tbe peripheral oirouits. As shorm ln Fig.L and.2; ttlo clook pulse

ojroults are laid out at the upper and lowor parts symmetrically. fheEe circuits tlrive tbe

two separate BCD artra3ra.

The featuree of this butlt-in itifferentlal Bulge generator are as follorn;

(t) fnere is no oross point between the pulse linesl whioh elininates orossta.Lking and. ringrng

of the pulses. Fig.3 shows the pulse wave forms of the d.ifferentiaL i:rtegrated pulse generator

aB oomparett with the ones of the conventional external oircuit.

(Z) fUe built-tn olock pulees can etrrmnetrioally f,i: the ohanael potentlal of the two ana;rs

substautlally deoreaeing voltage fluctuation and. radiated. noise.

(3) femperature balance along the two arays is quite well beoause the two anays aooept. tbe

same tbermal inf,luenoe from t:he two pulee olrouitE that dieEipate the equal powolo

The SCDg with the peripberal oircuitg rere fabrioated by n-ohanrrel double poly-eilioon

gate teohnology. Another featr:re in process is the introduation of d.ouble lmplantatlon of P+

and, B+ under transfer gates to nake the potential grartlent in the cbannel. The clevioe runs

fron 4 kIIs to 28 l{fls wl.th a wide range of output eignal band.sitlth,. A dlmamio range of, 1.1 volts

nag obtained andl tbe matohing of the voltage traasfer cbaracteristlos of the two ana5ns ls ag

sbown in FiB.4r resulttrgtl$differential output fLustuation of the two arralrs nas observed

less tben rZ B in tbe ra$ge of beLgw 1l lfiEzp that le, 23 dB improvenent. In Frg.5r obarge

transfer cbaraotenlatios ehon tbe total losE of less tban 10$ antt the good. natobing of the

two ana5nsr a8 weIl. This ne$ BCD ena,log menory requires oaly oue TTL level nagter pulse and

two power eupplies, wbioh can gave some 6OF of perlpberal oomponents.

The autborc a,re gfateful to D:r.M.lta6atal l,tr.I.Takenoto antl lilr.H.Nahamura for tlreir

"osgpsagenents 
arral. oo-openat ioni
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Fig.l Microphotogtaph of 64 Stage
3CD Analog Memory

tr'i€.z Layout of BCD Analog Meraory
and DifferentlaL Pulse Circuits

Fis.3(a) clocb Pulses of
Iategratett Cirauite

Fr€.1(b) Clock Pulses of
External Glrouits
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