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Avoiding Bus Contention in Fast Access

RAM Designs

INTRQDRUCTION

‘When designing a hos gricnted system b possihilite ol
hys sortention musi be daken enbn congideration, Bas cnn
12 SeCw S wabien bwd of marg daweas thy 3 autpur Dppaste
Iqic Wwets on the same cammeon lues Dine,

TFs gpphcalan <ale poenls ol 2emmion caus2s o' bus
conicmsicr whan dosiqnirg with fast stasic random acsess
s and cescribies oweays o elioogale oo e
COnTEnLior,

WHAT CAUSES BUS CONTENTIONT

Tre meost cormmean form of bue conteston oocurs when
e dewice has nob cnmpletedy oerseel ol (ouljaat inoa highe
mpadance 3tatel befora another oavice is urned on [puiput
achivgl . Rasicislly, corderition s a tirming ouverlan prublem that
sagu | i |ﬂn[gE'. AnsEnt cuffent spakas, Thaga |-ETQE Current
spikes nnd only generate: sysem noise, bul can also aifect the
lang form relishilivy of b oweices on the: bas e Figure 1)

BUS CONTENTION AND FAST STATIC RANS

Sirce mmamony devices are priranly ased n bus oriented
wpshiems, rare: msk e iken 1o auaid sy goetentinn inomem
oy designs. Fest stane BaMs with common 1*10 date lnes e
ary righ requency device wiln commee 10O ping; are the
et likely carcdedales 1o sncounier Bus contentinn, This s
rue to the fight Ziming requaments thar are raaded o acmewe
high sz | apesrainan W Fming sootenl e rgb sell mere ke,
bus comentan vall oczur, Tha mesr comman farm af bus
veprber binn dgr memorics acrurs wher switching from a reac
a1 g wnte de or g versa.

10k 3 NATA BLE LINES

SWITCHING FROM A READ TO WRITE MODE

Wth B Law dekevice selantedy, oo the Falling adge of Wi
3zsertech 1he RAM outpui driver Bagne to turn off Thigh
impecas e starel, Depencheg on D ot aed outpol loaire
levels, f suthicen rime & nat allowed far e ourpul o fally
turn aH hefora an inpur drivar zurns Gn, bus conbention gill
uLiun 1see Figure 23l

Fiqure 23 shows 30 exampla of 3 RAM tnann 1o drive 3 bus
e Iezaw bl dninpul chrer s evina o drise the es high.
H the situation wers revarsad [A&M cutput high and the inpui
driver avel, Ts conlenlinn weoenld sl esest.

Of course the obwedls way [0 3vond 2ms wpe of bus con-
werrinn g roomike sune thist the inpot buffes s eat enabled
il thees sriter e b oodgaut highe nnpeclanee g o) tirme is
tatefied |sea Fiqure 2b: The specibaation is usually gren on
el A P urers” ddala shess,

Anoner method o ehironate bus comanton wauld Be 10
e T e diesidect thee RAK hefrre asyerting w ileww;  This
Allewya the RAM oulpur exira time 12 go e hgh-mpedances
stute bplore the input driver is anahlad E il W ey Lfer
aszanad 10w 10 Degin a wita cycle fsae Figuere 2o,

SWITCHING FROM A WHRITE TO A READ M{ODE

Wik E set low idewica selacred), on 1ha rising edge of W
Sweritr irrminatedy thay address or dida in charges before the
device has hed & charkes 1o tarmnnate the whie node, 1 this
shauld occur, and depending an tha input ang cuiput logic
lowpds, & hus contenlicn siwatian coald pxisy 1soe Figure 3)
To gemd address changing type Bus conienmon requiles that
the address not change Ll the write recgeeny specification
iy Haxhis satistisd. To avod bus contention caused by daia
changing requires 1hil thre data in remaing stable For {kae dy
rati of whe darsd hold specdecanon Imyppx!. Most of
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Figure 1. Common /0 Bus Contention
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Figure 2a. Input Driver Enabled Prior to Disabling
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Figure 2b. Input Driver Disabled Prior to Enabling
RAM Output
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Figure 2c. Using E to Avoid Bus Contention

Motorola’s fast static RAMs specify write recovery and data
hold times of 0 ns. However, it is always a good practice to
allow some margin to take care of possible race conditions.

Both of these types of contention could also be avoided by
taking E high prior to taking W high. This will give the RAM
output driver time to go to a high-impedance state before W
goes high. In this case E is used to terminate the write cycle
instead of W {see Figure 3c).
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Figure 3c. Using E to Avoid Bus Contention

OTHER WAYS TO ELIMINATE BUS CONTENTION

If the RAM has an output enable pin (G), synchronizing
schemes can be incorporated to help eliminate bus contention
Taking G high will ensure that even when the RAM is in a reac
mode the output will be in a high-impedance state. This wil
allow the input driver to be enabled longer.
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Figura 4a. Uslng G 1o Avsid Bus Contention

Mock advancad micreprocesser Rave asynchrenous bos-
comiral 3ignals that kake adwantage of 1ast mamory dev.ces
with quipul gnalde pins. Figure 4 shond one vy bk aedhid
bus coniention wsing 8 micraprecessor intarlaced o a
sdatorala 15-ns MCGME20E:S.

A mora chwvious way 1o eliminata bus contention is to use
slev memory davices. Slow mamories nawe lonss timing
requirerments that allow devices 1o fully 1arn off pafore
angther devicd turns o, O course this de'eals he whole
pJrpoEe of fast static memory devices

Another obvicos way to eliminala bus contantian is to use
mermory dennces Ihal have separate data 'O pins. In this
way the W signal frorn the miciopareesgor can conlral 2
buffer davice to sliminate bus conftenlon [sem Figurd &)
Howewer, the industry is demanding Ra&M with commeon 152
berause hese devicas cost less and save sysiem rem,
gslide

Commeon |0 davicas reduce package size since fewar ping
are neadad. Smalkar packagae result in less PCE spece re-
quergment. Lommen 17O devices asn sliminate the read for
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Flgure 4k, TimIng Dlagram of MPL

an axtra buffer with its associated axperae and speca require-
et In Gerweral Past s1atic; Akt conligureld greatar than a
1 will have comman daea 170 pins.

Ancther popular way o reduce bt conantn is (o gk @
currant limiting series resishor on aach kg line {zea Figure £1.
The arias resmeor de|d 1ot elinknets bus conianlicn, Bt it
helps reduca tha largs trAneisnl currants assomatad watl bus
CONEENEIa . Howeuar, Saries résslors incmase acoass fime as
wall a5 ingcraasing compeoenant counl. The addad acoeax e
depends an the 1k bus capacitlance lincluding the capaci-
tancae of tha devicea on the busl Bnd the tors Bus registance.
The added delay shoukd be added on to tha point ac which
QUE Contentian cedssd. The jokowing loeemoles can b used
1 determing the added access dalay,
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Flgura 5. Saparate 1/0 Butfer Figure B, Using Series Terminating Resitora
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Sarnarally 1he value of Lhe resislor shoutd be argund 50
ohms. The larger the resisier the lass tha transienl suvrent
genearated, Lul the greaier the delay. Uszing a 150-0hm
resistar wall limit the cureend How te less than 20 mil-
liarmpares whike adding appresimately 3 nancsaconds edra,
accwss lwnd. Howewsr. nele that eeen thé series rezislods
bus eamianiicn duby cycle musl ba minimized 1o reduce EMI
and bus nnging.

Abhough in il very important to reduce bet conisnieon,
CMOS momories can tolerste mors bus noise generated by
bua contartion then can blpodar rreronss, due 1w e aacallane
npeps immnity achenpnings of CHHIS over bipolar technology.
Howenagr, mann wieen peirng CMOE memearins, lange destructive
Iraneiand cumrants genedatad by bus contentson can Bl oceur.

CONCLUSION

Ewt combéntion mus bo taken info consideration in meoak
bus-oriented Systermn deaign. Tha accurrence ol bt coedentian
penevatgd Brgd Tnsent currmnts that produce syelem noisa
amd could alea affact tha sysern's Jang wrerm raliabilisg.

Fasl random accass memonas with common dats 10/ pars
ara wary suscapbbde to bus contantion dus o light fiming
rquiremants, Altiough vio simost shposalble o oy slim:
inate bus camention, it meest be 1 goal of the systern designer
to minimize bus cowtention.
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