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Ilpenp11HT E<l>Vl - 1230(16)- 90 

A. P . l,\ATEBOCHH 

OE OJJ,HOlii CXEME imoroKAHAJlhHOrO APJMTPA 

Qn11caHa npocTaH cxeMa MHor01wHaJ!nHOro ap611Tpa, 11cKmoqa10mero 

KOH(l,JIDll\Tbl Ila :BXOJl,8 np11eMHl1Ka rrplli o6pamemrn K H6MY H6CKOJ!l>Kl1X 

He3a:s11c111AO paooTai;JJ\l1X ycTno~1!cT1l . 

BpcrnaHc11:.1111 QJ11311qecR11tl 11HcT1tlTYT 

C: pe :BaH 1990 

In solving soae praotio-.1 probl ... in uhorld.D& of iater­

action between a few 1n4e,.nant17 rwm1Dg derto .. (ao\are .. ) 

with one .and the .... reoeiYer (apeo1.ticall.7t in d.esica1Dc tile 

multiprocessor s111te.a with OOl9:>n reeouro .. ), one enoount•1" 

the problem of ftmO'f.ing th• oolliaiou on the reoeber i.Dput. 

In thia case aolution _ i~ attained ~7 ua1- •erioUll arbit~ [1]. 

The e~ting aohemea of arbitrea an ra'ther c:Mplioated.. ~' 

in [2] the equipMt:l.t tor 1nterfac1DC two llloroCOlllpuhr. •Uh 
• I_ • .! 

cODIDOD memor'T is described wb.oil• arb:f.. tre ach ... oontaiJla bT 
'-• 

two NO and AND elements aa well u an R8-.tlip-tlop. Thia 

arbitre baa 2 inputs end 2 output., providin& connection of 

one of the mi.crocoaputera to the co_,n JHmOrT, interdictillg 

at the same time t~ ace••• ot the aecond ~· to the aaM 

memor'T cells. In increuil:lg the D\mber o:t uapuu the arbitrea 

scheme•. become eTen mo:re coaplicated [3] • 

'1'h1s paper is deToted to the description of a new, to our 

mind origiDal arbitre which differs from the well-tnowa. oua 

by maxi.mum simplicity. 

Th• mode ot operation of the augested arbitre :La bu•d on 

the RS-flip-flop coim.ction in in49teXWi.nat• beha'rtour [ 4] • 
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The functional scheme of the RS-flip-flop connection on the 

OR-NO elements as a two-channel arbitre for controlling the 

access of two sources s1 and s2 to the receiver R is s~own in 

Fig.1. 

In the initial state signals in logic-1 level come from the 

sources s1 and s2 on the RS-flip-flop inputs (elemen~s D1 and 

D
2

) (see the time diagram in Fig.2). Hence, flip-flop's Q and Q 
outputs have logic-0 levels, which interdicts information 

transmission from both sources to the receiver and back. Let 

now the source s1 requests work with the receiver (on flip­

flop•s R-input the sign.8.l level becomes equal to logic-0). 

Then, on the flip-flop Q-output the level-1 is set, which 

allows the information transmission from the first source to 

the receiver (through elements n4 and n7 ) as well as the answer 

of the receiver to this source (through element n3). This state 

of the RS-flip-flop retains all the time, until there is 

logic-0 level on its R-input irrespective of the signal's 

level changes on the S-input. On finishing the first source's 

work level-1 is recovering on flip-flop's R input. If at this 

time there was also level-1 on flip-flop's input, the flip-flop 

would return to its initial state. But if at this time the 

second source requested work with the receiver (on S-1nput 

there was "O"), then flip-flop's state would change to the 

opposite, and on Q-output "1 11 will be set. Thereby, the informa­

tion transmitting channels will open from the ueoond source to 

the receiver (through elements n5 and n7 ) and back (through 

element· n6). Thie state of the flip-flop will retain during all 
' the work-time of the second source wi.th the reoeiT•r irrespecti•• 

4 

of the changes in signal's level on R-input (irrespective of 

the requests of the first source). On finishing the second 

source work and lifting the level 11011 on S-input ·the flip.:..flop 's . . 
state is defined by the signal's level on R-input by analogy 

with described above. 

If both sources simultaneously request work with the re­

ceiver (simultaneously move 11 011 levels on flip-flop• s inputs) 1. 

then on one flip-flop's output "1" will be set in, and on the 

other "O" will remain. And besides, level "1" will be set in 

precisely on that of elements D1 and n2 output which has the 

least delay of signal's passage from input to output (in view 

of inabaolute identity of these elements because of technolo­

gical spread of parameters in manufacturing). Proceeding from 

the condition of aouroea independence, no supernumerary situ­

ations will appear in that case, as long as the receiver will 

work with only one of them in any case. To signal the sources 

about the receiver's availability, the signals from flip-flop•~ 

output may be put into the corresponding sources (see Fig.1, 

dotted), or we may judge about it analyzing the coming ACK­

signal (off-hook signal from the receiver). 

All afore-said is correct also in the case when RS-flip-flop 

is realized on AND-BO elements, but in this caae the levels of 

all mentioned signal.a will be chqed to the contr&rT• Such 

realization of RS-flip-flop may be used, for example, to con­

trol the joining of analogous signals through the analogy 

switches K590 KH2. 

Thus, RS-flip-flop's ability to work in indeteJ.'ml.nate mode 

~rovides the possibility to control the work of two independent .. 
5 



I 
aources with one receiver without any collisions, and in this 

ou• the priorit7 of the firat reque•t•d source is ensured for 

sll the time of it• work with the receiver. Obviously, , the 

RS-flip-flop'• work ea a two-channel arbitre doesn't depend on 

•electing the baae of elements. 

In practice often more than 2 source• are used. In that case 

the described effect on the example of RS-flip-flop may be 

applied to any number of source•. So, in Fig.J the functional 

acheme of connection of four-channel arbitre is presented 

which provides control of switohi:og four independently running 

sourcH s1-s4 ·to one receiver R. At initial time moment from 

all the sources to the input request of the correspondi:og ele­

ments OR-NO the logic-1 level signals come, i.e. none of the 

aources request work with the receiver. Then the receiver is 

•witched off from all the sources. A8 soon as one of the 

source• requeats work with the receiver (it will set "O" on 

input of the correspondi:og OR-NO element), on the correspondi:og 

OR-NO elements output "1" will be set and information trans­

mitti:og channels will be opened from that source to the 

receiver. Simultaneously level "1" from this OR-NO element 

output will come to all other OR-NO elements inputs, which 

will not al.low the other source• to work with the receiver, even 

in the presence of requests from them. This state of arbi tre 

will retain for all the work-time of the first requested 

aource with the receiver. The release of the receiver from this 

aource is realized by setting "1" on OR-NO element'• request­

input. The arbitre•a atate is defined with request inputs 

status of the rest of the •ource•: if there are not requests, 

6 

the arbitre will return to its initial state, but if there are 

requests, then on only one of the OR-NO elements output "1" 

will be set (namely of the one whose delay of signal's passage 

from input to output is analogous to the RS-flip-flops because 

the technological. spread is most minimal). The same state of 

arbitre will be aet in the case of simultaneous receiving of 

requests from several source• in the initial state. 

Thus, in ongoi:og moment level "1" may be on only one of the 

arbitre•s outputs even in the preaence of several requests, 

and on the rest of its outputs "O" levels· will be, i.e. in 

every instant only one source can work with the receiver. The 

above-described four-channel arbitre is put in the acheme of 

controlli:og the switching of four computers of different types 

to one printer. 

It's obvious that increasing the number of OR-NO elements 

and their inputs it is possible to obtain the arbitre for 

controlling any number of channels. 

7 
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