2214335 | NTERFACE BOARD FOR COWPUTERS Description In an installation or
system wi'th ‘a nmedium' | arge conputer it is desirable to be able to use s
intelligent term nals. Wen such intelligent terni nazgqeétﬁﬁs he d'egr£F=

of interaction between the nediunilarge conputer 5 t'h nal- s i
governed to a large extent by the basic software of the conputer, to the
extent to which it is the latter which corkrols the channels of di al ogue to
the termnal. In this context the applicant has devel oped a 10 personal
conputer (PC)  capable of acting as an intelligent termnal in such a

way that it can use tPﬁTﬁﬁ?ﬂﬁﬁcﬁﬁ%ﬁﬁ pgg'EHMéEH ge conputer through a
comuni cati on channel? = ES1 shed ,format. 15

The set of fﬂﬁ%ﬁiﬂ%ﬁ%ﬂQﬁCh t he medi uni,l arge conputer offers are structured
i ke an intelTrgen ermnal for which the file server is called FSERV, but
it is not limted gl any iRsPARLadilkth a6eCEydemi ith | & infed i/ Patgéi cal
entity in that dialogue exists between the PC 20 and the mediun | arge
conputer. At ddmpuperntiticisiededddabld ayoobe ahliegtamusecdrmielligendbi ch
"the PC could substitute for non-intelligent termnals, as well as

intelligent therminals.25When sughvointelligenthi tedmigads tare mesedinthar ge
- conput er

deéree of interaction between the medium/large computer

5 and the terminalt-<is governed to a large extent by the
$§ basic software of the computer, to the extent to which it
is the latter which controls the channels of diaiogue to
the termina;. _
In this éonte#t the.épplicant has developed  a
10 personal computér (pC) Capéble of acting as an
intelligent terminal in such a way that it can use the
resources of a medium/large computer through a
communication channel, complying with a pre-established
, format. | _ |
15 The set of functions which the medium/large computer
offers are structured like an intelligent terminal for
which the file server is called FSERV, but it is not
limited solely to providing access to files. It is also
a logical entity in that dialogue exists between the PC
20 and the mediumllarge computer.

At this point we decided to 1lay out a diagram
according to which the PC could substitute fqr
non-intelligent terminals, as well as intelligent
terminalé. | : |

25 According to this diagram the medium/large computer



-2 - would consider the PCto be a set of three terminals, i.e: A logical
-t.rninal-(Fserv) - An interactive representational screen-type term nal '
¢Display). -- A non-interactive printing-type termnal (Printer). This set.
of three ternlnals conbined in a PC are what we shall call an O.fice Wrk
St af™n (O.WS.). Communication between a mediunilarge conputer and
terminals can .be established through a sefi&s .interface- type (SIF) -
communi cation channel , in such a way that all communications through the
channel are. available to all ternminals but, using a logical identification

system, only o f _themcan re | n the di ue t iLtiative '
beljohﬁs S?' el )F?‘gl‘? %o%%ﬂé?f)l'l"lfé? Spg%f’tl?ﬁ & seh a% B:r?ﬁ gf)rﬁ:fh gr
~an erefore ‘a pr | rrogation 'is establishe
bet ween the .l atter aﬁ% ﬂ%éf?%$n$% AQP ¢P$ that the line is shared by

various termnals ng ih't%tra'c‘t‘ivhoi- %ré&éﬁﬁatfoﬁafestréeﬂﬁtﬁpénﬁt&%i%ﬂ he

response speed of each ferm nal ject of this inventionis the

provi sion--of an |nter(p£§py§§ﬁble as an interface between a commruni cation
channel and a PC bus, which handl-és the communi.cation protocol with a work -
.stat ion (WS C.) as- desmn%&eim&,vsmn&hm-rwme terminal (Printer)

| This set of three terminals combined in a PC are what
o ~ we shall call an Office Work Station (0 w.s. ). _
: - Communication between ‘a medium/large computer and'
. terminals can -be established through a series'interface-“
_ type'(SIF) communicatiOn channel, in such a way.that all'
'communications through the channel are available to all
n"rterminals but, us1ng a logical 1dentification system, only
"~ one of them can respond. B | '
In the dialogue the initiative belongs solely to the:
controller, in this case the mediumllarge computer, and
. _'-therefore a procedure of periodic interrogation is
\J . established: between the latter and the terminals. -The fact.
" that- the line is shared by various terminals means that “the
.ltotal response speed is determined by the response speed of
: each terminal _
l An object of this invention is the provision of an
:interface useable as an interface between a communication'f-
channel and a PC bus, which handles' the communication
- protocol with a’ work station (W s.C. ) as described above,

 such that more



response tine is allowed for the PC, at the sane tinme naintaining the

i al ogue wit
rovi des an

h the nmediuni| arge conputer. An aspect:.of the invention

interface -board for conputers wuseable as an interface-

between a communi cations channel and the bus of a personal conputer

non-intel ligent termninals,

t he personal
i nteractive
conput er. for
functi onal

- .connected to a nedi-uni | ar ge -conput er repl aci ng intel I'i gent- and
such that tHé‘%ﬁHlUﬁ\large conputer consi ders -

"‘-:p.v'»v" .

ter to b hree t | ther =
SRAPRAER) LA Pt ebted o 205 S | B RS ﬁg%q‘i&‘eps%‘énafr. :

U A N

st orage area (2), | y: and e
for sending and rzé\ge?g?%gel?l or rratllxg’:lg a?#! ﬁ%%a%&ﬁme %Eybé’é}d .
i nformation ghgectidomputd® | GBelablle0! 248 22 (ihterfaceVi q;étv{gé}pesaor :

(6), of communicating with the other functional' blocks; the arrangement

'belng such t

bommuhecheaodsfuh@hmeﬂsamﬂétherﬁusfdteabpémedﬁalheomputer '

conmuni cations channel and the bus of a "personal conputer and handl es the .
connunlcatloqopnecbedltand maéiumﬁ&aageoqomputesnrepkachngeintemimgent

“devices of t

he work station.- The board nmay include: - a mcroprocessor

whi ch runs aaﬂ¢x§9“pﬁﬁﬁﬁé#ﬂ96ﬂthémmm#ﬂyhﬁua§9Qh(ﬁhﬂtItkﬁcmeﬂdunalnraenlng f'

a conmuni cat

.,rece|V|ng anBoppy Sﬁaﬁﬂﬂ

“three . terminals, one logical, another interactive and a

jcomputer form a working station charagggrised in tha; the .

i.on th t he - ﬁ sonal conputer circuitry:: for sendi ni

third non-interactive, which together with the personal

.,board includes functional blocks _comprising an input

' memory (3) and'a communication memory (4)'and for“sending

a processor (6), of communicating with the other functional_i;

storage area (1), a central- storage area (2), a_central,

and receiv1ng information a block (5)- capable of writing'

information directly to the input storage area (1), or, via »

blocks, the arrangement being such that the board functions

_ as an: interface between the communications channel and the-

bus of a personal computer and handles the communication:'

protocol and the separation between the three terminal

5-devices of the work station._zgif

The ‘board may include'-' .
- a microprocessor (6) which runs a fixed program for
handling the protocol logic and maintaining a
communication With the personal computer, circuitry;_"

for sending,dreceiving and pre—analysing

‘information,

ers tl personal computer ‘to- be a set of_'

* .



fnfornation static random access nenory (RAM and read only nenory
( EPROV) , each of elght ki l.obytes, together formng the central nenory

E&nctjonal bl ock (3), - random access nenory (RAM of one kilobyte, which ="

forgs . the functional comunication nenory block (4) with two sinultaneous’
acceds ports-which enables connunlcatloquetween the interface and the
personal conput er bus. Preferably t he i nplt Storage area functional bl ock
© (1) .is the first receptor of information and is operable to determ ne the
‘maxi mum | ength -of —asHaddie sRndemAeLeSsH MEFORY HEAM)e@andy TR PRAY f ace

board and is common to the three Iog| v formt
stati gln Desirably, t H@g\?&'ﬁt (P ]['aﬁ—?'cj’r é%ff?ﬂ?@ﬁm%\f%‘&% (g?g\?ﬂgﬁer
operabl e as an inter |ate Qre i.nf or nat i st.grhage -ar éa -
(1) to free the |np } ﬁ&& rP} -y o %& ggehat %ﬁ (359 |
comruni cati-on menor \@th Q:Pbﬁr%

3 rglﬁd%l%e ] nt er ace i')c} ro J%a%ntewﬂiﬂ o vhich

si nmul t aneous access m t he per sonal conputer S

operable to direct siggnalss thedFupdtibaal comnlfiehkebnsheliorPablobr (4)
interface generates interrupts. for the personal. conputer. The functi onal

block (5) for sendingiam ties @ivivle antloisTaidces sTRp e Mhich enabileact | onal
branches, one for sendi'ng and the other for receiving information, in each
oo - communication between the interface ‘and -the personal
| computer bus. | - _
d éreferably the input storage area- functional block (1)
"-_is the first receptor of information and is operable to
determine the maximum length of a block of 1nformation toiV
be handled by the 1nterface board and is common to thei
.three 1ogica1 dev1ces which form the work station.-' |
Des1rably, the central storage -area functional- block_"
(2) is operable as an intermediate store for- information in.
the input storage area (1) to free the input- storage area.
It may be prov1ded that the communication memory
2 | t-: 'functional block. (4) which has two ports with s1mu1taneous.
| access from the interface and from the personal computer is_
._,operable to direct s1gna1s from one port to the other such
that the interface generates 1nterrupts for the personal
_ computer. .
| _ The functional block (5) for sending and receiving
information_may comprise two functional branches, one for'
'isending.and.the other for receiving information; in.each_
one of which there is first a conditioning block (7) for
the signal _in. the branch, iand_ the. sending branch

additionally include a block (9) for the_Serialisation of



‘one of which there is first a conditioning block (7) for the signal in
‘the branch, and the sending branch additionally include a block (9)
- Kor the serialisation of ‘the words and a block (8) for parity bit
: -generatlon The receiving branch may additionally include a serlaI/paraIJel,
“converter block (10), a block (.11) for. ggfess and parity checking, an -&Z-
error checking bloeck (12),.and a pre-~deco®ng bl ock (13) of which an- EPROM"
-menory of four kil.obytes:- used as a decoder forns-part, such'that if the
“information ithecowmds and @ kidtoakn, (8) fior pessidhy \bit aenextatiampt bl ock (
14) to the processor and if it:is data it is passed via a wite block to -
the i nput storageTa'&eeé-'e(cB’Wi‘Hﬁ dranghi maH\A ionallapAnglude et ween the

t hree devi ces: of Wor K . |on WS.C) .in.s a way .that their_data is-
| {1088, Born iRk el RS ha S Rl b (e 2
:faﬁPgLaﬁﬁnslP L flxedap =1y @ fQr. handI| t.he r%%; q rIoglc
and nai nt ai.ni 8%%5‘%5’ c&?"%% af‘h(? IQE‘%% P@ 323' :
| dorking T equsrh Belbalodinld e 1195 L ik BB s3RRN MbnoriRR Y M0
cand an el ect o Imwwww@é@ é@a&l a&éaaafn?wmé%w thﬁmehale 'ﬁbyt es

used as a decoder
. - the information is control information, it is passed via an

interrupt block (14) to the.prégessor and if it is data, it
'rtis passed via a write block to the 1nput storage area (1)
| This board prov1des the separation between the three-f'”
'devices of the work station (W S .C) in such a way that'yy
'their data is. separated in the connection or’ interface to.
the PC. - - _ | o
"-The microprocessor-which runs: the fixed program (Firmware)"
kifor handling the protocol logic and maintaining the
'rcommunication with the Pc preferably has ‘a working
d'frequency of about 3.75 MHz.~ | |
~ The circuitry. for sending, ~receivingffand;>preéanalySing : &;d
”f-informationrmaY befimplementedbe“SSI'ananSifcircuits aﬂd;
an electrically programmable ‘read only memory (EPROM) of -

”dfour kilobytes used ds a. decoder.- X



A board enbodyi ng the invention offers the advantages of:- A . Fast _
apal ysis of the information and quick response tinme to fulfil the physical
gPecifications of the channel and to optinise’efficiency as regards line

utikisation (since we are dealing with a ugge_mhich'can be shared between

var i s termnals).. B. .Sufficient proc ing capacity to be able to
‘handl e t he connunlcatlon “protocol and to . disttibute the infornation_
bet ween the three constituent units which formthe work statl OWS.).

Thi s enabl es  #hdqanst enhadyima Hhepdnventdony offexsy bhen agy 8 9Féri oad

?Edﬁég. g.V;’fnd E5 “r%aags Sé’%%rs?ééhgfﬂls e Yoy SRR %sig”‘%“ter

: : nt

ol uded 10 ¢ 0% MOFLT e pnfUFNE" SppB  IBREGRBE Kl Bhaity
intermediate daiq BhOGNELAAEL SbRETCTEREY Ad Ot Ogst tﬂné‘vﬁtiﬂisfa't‘IWn_

a consequence processing cap C|ty I n uced, flexibility to
adapt to vari néémwmapﬁlae;miﬁgow i §. Qe 'N1CKO calRatbé N shddied on

to the standard protocol required for the: ‘work. station (OWS.) it is:
p055|ble to mﬁgﬁwbéﬁtugrjuugcxaﬁmunamky the sanme. physi cal condltions
B. Suff1c1ent proce551ng capacity to be able to handle .
the - communication _ protocol and to _ distribute the .
1nformation between the three constituent units which form
the work station (O.W.s;).. This enables the processor of
the PC to be freed"from an excessiye OVerload'and to ayoid._
" a slowing down of the dialogue with the medium/large'_
computer. S ; I u
In addition, it enables part of the information
processing to be included in the'board itself. |
C. -TAdequate:_storage ‘capacity for the information__in.
ptransit to be ﬁretainedi'efficiently."_ fhe. fact that
.\;/ o :h-intermediate-data:storage recisters.exist allows a better
| | -average flow. | | | |
-:vag' 'a_ consequence of'_ the 'processing | capacity )
L introduced, flexibility to adapt to various. communication d
_protocols is obtained,_so-that_in.addition_to the standard
': protocolj-required 'for.'the work station (0.w.s.) ‘it is
:possible to handle other protocols under the same physical

onditions.-



The above and ‘ot her aspects features and advantages of the invention wll
becone apparent fromthe follow ng. description of one enbodi ment of the
“bnvention how nade with reference to the attached draw ngs which.
represent, merely by way of illustrative and non-restrictive exanple one
interface board enbodyi ng the invention In the-drawings:- Fig. 1

represents the functional block di agram off an interface board assenbly.

proposed. Fig. 2 i.;s-a functional .diagramof the send/receive. block of the__fu'

-

functi onal boar d : Sheecaboye Engsotﬁeroaspecesdfeatumes reapd exivarttages o t s
rical. di agram of the board. The Figures show .a board i nt ended -

-of the el ect

to be used at¥hen invention péilderbec

~a personal conputer: known:as a PC, .the said boar d bei ng consti-tuted

‘according to

| dpsciatrion of bebs, dReRAtamY, <oF cphesmeantipn: gowlmqqé S
“which th f. f | ded th .
oot or W ndRs "R 4B ik Al (et it R IER 3 Yannt

- Storage area %

central neno

- and receivin e bl e -of
-dlrectly |nt%nkﬂpgﬁtg?g?gggeg?ggg( %Méﬁdi?ﬂgsMﬁh iAvenRaBnG .

COI’TI’TUI’]I catl ng V\At t e rest'

drawings.

Fig. 1 represents the functional block diagram of an_

interface board assembly proposed

.Fig. 2 is a functional diagram of the send/receive.

. block of'the functional board assembly.

Figs{ 3 to 8 are distinct representative parts of thevj

electrical diagram of the board._

The Figures show a board intended to be used as an

interface between a communications channel ‘and the .bus of

a. personal computer known as a PC, the said board being

'represented-in Fig.~1,'in which there-are four functionaliz*

constituted according to a functional block diagram, as

T

sEzemnridie afllieing of |

R 5,48, SRS AR RSB iy

__blocks intended for the storage of information With various

purposes, the said blocks consisting of° an input storage

"area or buffer (1), a central storage ‘area or ‘buffer. (2),

a central_memory (3) and a double porticommunication memory;

(4).

For sending and receiving there is a special block

(5), which is capable of writing directly ‘into - input'

storage area (1) or even of communicating With the rest -



*of the functional blocks through a processor (6). In the installation _
mentioned, the i nput storage area (1) is the first receptor of information:
;and fixes the maxi mum | ength of the bl ock which can be handled by 5 the o
interface, - the said input storage area (1) being comon for the three
cons#ituent units which the systemincl udes,. being an intelligent

term nal .(Fserv), an interactive termn (Di spl ay) and a :
non- |nteract|ve termnal (Printer). Thes t hr ee units conbined in a PC 10: -
together forma work station (OWS.). The central storage area (2) is an
i nt er nedi-at.e store to prow de efficient retention in such a way that,

bearing in m neh gt I}_?kr e ﬂﬁ;ﬁ%lsmm% FhSdul Q€) he three

constituent units OWS it 1S ' c? nveni ent to have an area.

avai Fabl e for each um tth8 WhHsHalaidh oinehaasheat or gae amput Lstorade
madé to free it .quickly. The comunications nenory (4) possesses two ports

‘with sinul tanemaao(ae)ssié retie t Perstt eeteptoandf rindfratdonPand Fixds
constitutes the vehicle of interchange of information between the two, This
“.menory provi deshien maddimumnlengtbhafi hef dblowk iwlaie¢ngean ghel bandlede lyor t

fromthe . opposite.port, these signals being able to be used to carry out -
the 25 phﬁlc&h%o#mteréase@n bhet sedid itepuhastaraget areace( thnbgdmea at e

‘interrupts on the PC and this can in turn . indicate the necessity for
_ attentlon to t FOmmMGn, (fox: o th three constituent units which the system

- includes, being. an :_Lntelligent terminal .(F-serv), an ,'
~ interactive . term_inal (pisplay)'_ _ _and- a. non—int_eractiv.'e
_ terminal (Printer_) . These three units combined in a Pd,I
' .:10 : together form a work station' (b W's ). |
| | - The central storage area (2) is an intermediate
N store to provide efficient retention in such a way that,
bearing 1n mind that the input storage area (1) is common
to the three constituent units forming the 0.W.S.,. it is
: 15 convenient to have an area available for each unit in
- ,which a copy of input storage area (1) can be made to .
N - free it quickly. -
- 'I'he communications ‘memory (4) possesses two ports'
with s:.multaneous access from the interface and from the
'-__zo pc ~80 it constitutes the vehicle of interchange of
| information between the two. | ' o
| ' 'I'his memory prov:.des in addition a mechanism for
‘ activatin_g signals__ in .one port from the opposite _port,
'the__sle , .signa'ls- ._be'in'g able to be used to 'carry : out the_
2.5' phy'si'cal comm‘unication protocol, SO that the interface'

can’ generate interrupts on the PC and this can in turn.

‘indicate the nece_ssity for attention to the interf_ace. _



The central menmory (3) contains the program and the necessary'control
vari abl es, whilst the processor (6) pays attention to the |ine commands
{_ using interrupts generated by the send/receive block (5), . whilst the 5

. R .

- di-al ogue with the PC is maintained using pol l'ing-on the part of the = o4
“interface and by interrupts on the part of the PC.. The send/receive block
(5) i s. constituted according to a functi gagl dlagran1as represented in Fig.

2. the 10 ° said di agram showi ng two diffefent branches, one
corresponding to -'send (right hand br anch) and the other to receive (Ieft
hand branch), in each one of which there is a first condltlonlng bl ock (7)
‘of the si gnal between the line and.the_rest of--the circuits. - I n

" " the send branch tkhe ¢entrab Eeﬂ‘a}'l't)‘:’éeﬁ’@%i&? tﬁ kP’(%r%mdaaﬁthGr

‘bllock (9) for the serialis n of % mords &P | ock havi ng t __'f
charact er i st REVSED| G %fq x¥%8%F ﬁ ofhALEE’ Be PEORS ?ﬁé L
FRI e Mg

tOt al parl t case erne generate

- automatical | Ye ndrdtiéa’ P F‘S)b taﬁﬁh/%h%&vé hﬁioé][kp"f’ﬁi' at gw.lst 5ge

~serial/paral IFel conversi on e signal-is veritied a$ f

- Checki Bg. parﬂambgm@l wEehi Blel Pe did afdiita Dhedha st agTigiall wy C&aa{:ﬁe

carried out in block (11). - Checking, errors in transmssion, which is
'Cafr'ﬁd_.; part of the interface and by interrupts on the part of _
B the PC._ o | t SJ'

' The send/receive block (5) is constituted accord1ng=_i;_ﬁ
to a functional diagram as represented in Fig._é, the'.
"-10. . said diagram showing two different branches, ;Aﬁe_;
s.corresponding to send’ (right hand branch) and the other
. to receive (left hand branch), in each one of which there'i
'. is a first conditioning block (7) of the signal between
. the line and the rest of the circuits.- L
15'h f: In the send branch there is also a parity generation-'_
.block (8) and another ‘block (9) for the serialisation of -LQ'H
the words, this block having the characteristic of,' |
enabling a . fixed number of bits to be sent per line
_ -carrxrng-out one single instruction to the processor,
20 fwhilst'.the: total- parity (and in this case the'
| 'intermediate) are generated automatically._ |
. In the receive branch after-the appropriate
serial/parallel conversion (10) the signal is verified as -
follows._. - e IR |
25_[01- - Checking parity and testing ‘the direction of the' hwtb:t
o | terminal which are carried out in block (11).

--.Checkinggerrors in transmission,_which is carried '



‘out in block (12), and storing these so that the processor can take the
necessary actlons when interrupted. - Pre-decoding, which takes place in
Hlock (13), - carried out by an EPROM such that if the

i nformati on: |s control information it passes to block (14) to advise the
pro&éssor so that it carries out the apprg@riate operations, whereas if "
is data it passes to bl ock (15) to be witlggt 10 - ‘directly intO'fhe_ﬁ
i nput storage area or buffér In accordancé wi'th all .this -the- function - -
referred toin the electrical diagramrepresented by parts, in Fi-g.: 3 to 8
i.s. translated into the operations which are 15 s ecified as foll ows:

VALLES GF “BI'T Tho. <\ OPERCHT (Tade dpa AEg R%@’*&m%ﬁ@?aﬁt%@
perat onal 1 nput amieRe g B Tkalle®! G pdcedthry CdE G Dl

restored signal on pi3terudtiddlits (18 & 19) are connected together
formng a- shift register of 16 bits whose function consists of 25

~retrieving bit by bit gﬁ@.démaﬂhgyalmanetakegerpl@éet Hey sbloek o(e|I3)/,er ed

by the operational anplifier and which enters. in the said register by pins

(20 &21) (5f ~ carried out by -an EPROM, such that if the :
information is control information it passes to.

-'block_(14) to advise~the processon so that it

~ carries_out'the appropriate operations; ﬁhereas'if
it is data it p'asses_ tq "block (15) to be written
fio o directlv into the'inputistorage area or buffer
(1)€.;" g . | : E
In accordance with all this, the function referred
.to in the electrical diagram represented by parts, in
Fig. 3 to 8, is translated into the operations.which are
15  specified as follows.' |
| .1.. RE E ION RIAL PARALLEL CC RSION -
\f/ f'. _"_1;1, RETRIEVAL OF THE LOGICAL VALUES OF “BIT“l

i The 51gnal which arrives by the line, which'can be
very ‘attenuated if the source is at a great distance, is
.20 retrieved-bz-the_operational input amplifier (16) (seei.
' 'Fig- 3),_which'delivers-thelsaid restoredisignal_on pin
(17) : S _ | , |
Circuits (18 & 19) are connected together forming a
shift register of 16 bits whose function consists of
25 | retrieving bit by bit the logical value one or. zero of's
the signal delivered by the operational amplifier and

" which enters:in the said register by pins (20-& 21) of



circuit (19). Detection of t he | ogi cal val ues of t he, bits is done by
sanpling the input signal with a clock of 15 MH in 'such a way that the S
Asignal which arrives at pins (20 & 5 21) of (19) is copied. every 66..6 ns *
~in.the follow ng position of the shift register, and.a positive edge |anhe'
out put of the anpllfler generates an edge on pin (22) of (19) 399.6 +/-:=- '
66: 6 ns.later.  The said edge i's used as ul se or signal of bit
.val i dation or. strobe and the 10 val ue of n (23) - of- (19) at that nDnent
~determines the logical value of the bit. To make ‘the circuit
. connection, the line being active the correct value is retrieved fron1the :
“first conplete bi t rec%lved 1.2 COUNTI NG ZEROS 15 . According to - -
Fig. 3. C|rchF %%arged wi-th counting zeros in such a- way t hat

ach bt V&‘L: gﬁtégﬁbﬂ% ol 8" h87 B ehdohallat® o K pfth S ohl®
'COUNTI NG )b@ I%éi £he®hpdt Csi aﬂ' ith)a %iogﬁeb‘"ft |1c§1aljmz in
is a zer

anplifier (16 this |nd|ca es t at ‘the received I's a zero. .~

- LOADI NG I'f suQ!IP 4 255.?' %h%tt 2K, sighal Hlﬁ'd}ﬁt&sri@és hlee pids r €261 xed
is a one. 25 ong as ones are received before the counter has - .

reached tie end,) tde qagy eiswddpmrebeaﬁectmcnswa Rhe I£oiTowifg |
p05|t|on of counting equal to-two; ~and o
position of the- shift register, and.a positive edgerin; '
. the output of the-amplifier generates'an edge_on-bin (22) o/
.7of (19) 399 6 +/— 66.6 ns later. 'fhe"said edge is used
- as a pulse or signal of bit validation or strobe and the.
.io _'value of pin (23) of (19) at that moment determines the“tx"
| _ logical_ value of the bit. To make the circuit
1connection, the 1ine being active, the correct value isc
retrieved from the first complete bit received

1. 2 COUNTING ZEROS '_ o _ _
15 According to Fig. 3; circuit (24)1is;charged mithi::

-

countinghzerosfinrsucb_aTWay'thatﬁeadﬁfbitfvalidation_'“;J :
‘pulse'in'pin_(22)3ofd(19) giveS“a_clock”bulsebto the |
_go_u_nter, _._'._wbich' ca'rries out one of the two 'following
20 '_comms,-_ If ‘pin (25) is at '6x;e,"'-"'i.e.'- ._i'f__:'P'_in. (17) of
operational-amplifier”(TG)'is aﬁlzefo, tbis indicatesl
~that the bit received is a zero. ,. _ : - |
| LOADING~ If pin (25) is at zero, this.indicates_tbat j.tlf
| the bit received is a one."- f o .
25 o As long .as ones are received before the counter has'
reached_theiend, ‘the counter will be reloaded which w1ll ;ﬂi_'

_thiitJin%the_p051tion of counting“equal to-two, and o



‘insofar as fourteen consecutive zeros are received, the counter will arrive_
at . the fifteen state, when it will pull up pin (26) and generate a -CYO

signal which will bl ock the counter until the arrival of a one which will 5
reload it. The -CYO signal remains active after the arrival of fourteen
zerd€ until a one arrives, i.e. a nmininumof fourteen zeros -are counted-

this being necessary to anticipate cases qnﬁ%yich the fourteen zeros have -

~ been 10 preceded by a wrd with zeros at end. 1.3 COUNTING THE BI TS
'OF WORDS - As can ‘be appreciated in Fig. 3 circuit (27) is used for
counting the bits of each mord follomnng fourteen zeros, in such a may t hat
the clock puls th nter he bit valldatlo -

(22) of (18) aning*f?fégugés R “S'#V?Oaarna 57e ecetyed; the” "
NGR gat o (26)  garepEs il N 2?;\% #‘Ee?a%d@ Herd = £8HR: Chmied)s E5g1 101 O
And Trom (e mbigt ' 4B R, CAFTT4RE BepSEatAOn RERS B 1thAY WiELAH fRpLYO
vord st rone valTaads 3?“3%?2“?%%‘&*5’%&‘2% AL be Sl HOYEE Wi
sane si gnalscamadalmﬁl ng of the counter to initiate counti ng t he bItS
.of the- follomnng -‘word, when
- : The - -CYO signal remains active after the arrival of
U o | _fourteen zerosluntil a one arrives, i.e. a minimum of Co
| fourteen'reros are counted;.- this being necessary to -';'
anticipate cases in. which the fourteen zeros have been..l
10 preceded by a word with zeros at the end.~
| 1.3 CO_UNTING 'I'HE BITS OF WORDS -
' As can be appreciatedﬁin Fig;n3;fcirCuit:(2§)dis
used for. counting .the_ bits of each word .. following
o '-fourteen.zeros, in such a:way that'the'clock pulses.ofh
-::i"1$ . the counter give us the bit validation pulse on pin (22)
- .of (19) and it causes. either counting or loading of the
counter according to the state of pin (28) | H
When Pin (26) of counter (24) goes high NOR gate
(29) generates a zero at the load input of counter . (27),
_fzd'j which on receiv1ng the corresponding clock edge reloads
:'with the state two, and from theumoment;when the output’
 of (24) goes low, counter (27) will count'fourteen bits
© and will authorise the possibility of producing the word -
| "strobe.validation pulse iniNAND.gateu(30); ;At the same - .
25_. time this same signal causes reloadinglof_the counter to.
:initiate counting'the bits of the.followingiword,dwhen

the_signalrcfw is activated,fwhich will_placesajaero in.



T -

the signal CYWis activated,, which will place a zero in L3 the |oad
i nput through gate (29). Supposing that the word strobe validation pulse is
{ authorised at pin (31) of NOR gate (30) t he edge which affects outputs. (32 *

.& 33) .of (18) using inverter (34).5 causes a pulse on pin (35) of . 'ft4
bistable (36) which toggles it . Innedlately on.the following shift in:
(18) pin (37) resets the bistable via i rter-gate (34). In this way . a ..

word val i dat.i on pul.se 132 ns wide i's obt ed. 1.4 CHECKING. PARITY 10

- Checking the parlty of- the word which is arriving is carried out by

‘bi'stabl e (38), which appears in Fiig. 3, in such a way that the clock of .

this bistable is obtained fromthe bit strobe- val i dati on si gnal on pin (22)

of (19) via |hherleadgﬂhputSﬁhroughpgate(409& 41) -of the said 15 bi st abl e

© (38) are connected -at pin (23) of" (19) which holds the. | ogi cal val ue of -
the bit.. Wen the Suppasiog dhak sthe wovdestiobe sxaaudaationbpugse tis -

t-oggl e: mhereas when it is a zero there is no change, and since the nunber

of ones .nust #ethariged at min h?é)seft NOB @rte rGIR Ler bhet rdggeyhdiche

output (42) of-histable (3 one | f. there has -been ‘no error The. -

si gnal PRVTl?Eﬁ%ﬁF?SQﬂ?QHg%n?S? )aQQMJ ?&s@?ﬁﬂ%;tﬂv?ﬁteﬁa @ﬁ)

check bl of bl ) 208" b§11s8"bn" 5 &Bs) e B aRnYIP 8 Sl e

_5iit, Immediately on the following shift in (18), pin (37) -
resets the bistable via inverter gate (34) ‘In this way
a word validation pulse 132 ns wide is obtained. L
1.4 CHECKING PARITY | ' |
16'-7-_ _ Checking the parity of the word which is arriving is .
carried out by bistable (38), which appears in Fig..3,.in-u
such a=way that the-clock of this bistable is obtained _
from the bit strobe validation signal on pin (22) of €19)
_via inverter gate (39). Inputs (40 & 41) of the said "
15 bistable (38) are connécted at pin (23) of (19) which
" .holds the’ logical value of the bit | f' . _ J_ S U |
_ _ When the bit which enters is a one the bistable is
o obliged to toggle whereas when it is a zero there is no o
change, and since the number of‘ones must be odd and we'
- 20, - are-setting~off-from zZero, the negative output (42) of
- bistable: (38) must be a one if there ‘has been no error."
N The signala-PRIT indicates an’ error if it is a one.
Resetting of the parity check bistable is carried'
out when the output of ‘NAND gate (43) is zero, and this
25: occurs when it is ready to initiate counting of the bits'
o -of a new word, the output of (29) being zero. In this

case outputs.(44 and 45) of;(19) and gate (45) provide



‘25 -occurs when it- is ready to initiate counting of the bits of a new word,
the output of (29) being zero. |In this case outputs (44 -and 45) of (19)
and gate (46) provide the clearing pul se of the bistable via NAND .gate
(43 ,. see Fig.- 3. 1.5 | ND CATION OF ZERCS Once nore referring to Fig. 3,

on 3foring the 5 information that fourteen zeros have arrived, the output -

of gate (43)- being the input of this blsta$ie and the pul se edge whi ch -
resets the parity check bistable, serve J store in blstable (47) the

output state of counter (24) which enters by pin (48). The

i ndi cati on.of fourteen zeros renmins actlve from when |t starts to receive -
the first bit- t he, wor after the glnnl o] lowing -
word. 1 :6 SER %./%?&Eg {BiFE Pﬁ& f-’? 49))‘1 |

(50) constitutgfﬁ | ft reglster of 16 bits, mhose clock provi des a
bit ‘strobe valida |o§jujse frontpln (22) of (19) its input being by pins

(51 & 52) of (305 fﬁﬁﬁtﬁl #BRrdsl9) - In this way the | ogi cal contents.~

of the fourteen bits of ‘are stored. - 20 The bits A
corresponding to th@tﬁi@'rﬁ%&ee“referﬁiﬁ rrpeéatnqr {53, tooﬁor@@éﬂﬁeemw&th |

the signal selection in output (54) at ND gate (55) whose out put
corr esponds toi&im:‘ﬁﬁﬂiﬂh stigatal £odtden Szaﬂbs VRéed ubelivehe & eastput
of gate. (43) being the input of - this bistable) and. the
pulse edge which resets the parity check histable, serve
to store in bistable (47) the output state of counter
(24) which. enters by pin (48). ' -
10 The indication of fourteen zeros remains active-fron_
- when it;starts;to receive the first bit.offthe-WOrd afterr '
_them, until the heginnin'g of - th'e'"-:follot?cing?_v:word'. '
1.6 SERIAL/PARALLEL CONVERSION | s
- Also in Fig. '3, circuits (49) and (50) constitute a
..15_ shift register of 16 bits, whose clock provides a bit
| H“t . strobe validation pulse from pin (22) of (19), its input
. \/ _.'“- being by pins. (51 & 52) of (50),. from pin (23) of (19).
| “h In this way the logical contents- of the fourteen bits of
the word are stored. | |
_20 ' f The ‘bits corresponding to _the address enter in
| comparator (53). to compare them with the s;gnal selection_a'
‘in output (54) at NAND gate (55) whose output corresponds'.-
'1 to the SELESP signal which is activated when the address
is one—one-one. _ _' .
25.. The bits corresponding to outputs (56) of (50) and
| '(55) of (49) are combined in NOR'gate (58),.Since for,all_

. the control words (CW) these two bits are zero, and for.



i s one-one-one. 25 ' ‘The bits corresponding to outputs (56) of (50) and
(57) of (49) are conbined in NOR gate (58), since for all the control words

(CNV these two.bits are zero, and for their later decoding it is

‘1rre|evant which of the two is one, to avoid the correspondi ng error. 'I%Z_;

SI GNAL OF CO NCI DENCE . ( MATCH) - Thi.s. signal | |nd|cates t hat. t he address

~~contained in 5 a control word CWcoincid hat sel ected by the
- mi'niature switches. and:i.s obtained at thiig

~able-to:be actuated either starting from out put (54) of conparator -(53) or .
“when there |s a speC|aI selectlon of the output -of (55). 10 - o

ormarater | (Senes oo g ot hand e Bl colrpoaetding, prihe Ao
S ctes by e laties 3!%*‘%“%%%3%%?5% H5Bf) @ g eners by

utput of NOR gate (59), belng

aut hori sed by 4p fE% een-zeros .arrives, and in
this way the Nﬁ?EH S|ggﬁ? can onl- éi e actlv svvhen words whi ch have been

) preceded by fOUfte%ﬁfﬁgﬁ@ﬂ !ﬂ&i&ahé&etﬂatp%'et Yadtirels dSntLLRda CEn 20
- Anot her. ‘means of "activation of the MATCH 'signal is by special address, in

-whi ch case__r, al Ia t&@nﬁréll T @' ewaldoiticiesNHieR rﬁhang Qéiectba qsyrpeheson

i's not.
miniature switches and is obtained at the output of NOR'

gate (59), being able to be actuated either starting from'
output (54) of comparator (53) or when there is a special

selection of the output of (55)

10 f_ _-_ COmparator' (53) has on’ the one hand ‘the bits ;.

corresponding to the address of: the cw coming from (49),b
and on. the other hand the values one or zero selected by
- the miniature switches., | _ | |

The -PRIT Signal also enters by pin (60) of the

15 comparator to ensure that it is zero.- _Comparison is

;yauthorised by pin-(61) where the Signalfof"fourteen.zeros ' W)

arrives,,and in this way the MATCH signal can only be
activated when words which have been preceded by fourteen |
:_zeros and which have no parity error are received. _
©. .20 '.] Another means- of activation of the MATCH signal isf"

' by special address, in which case all the stations are_

af.fected and carrying out'-_--th_e- ; comparison _is not

necessary._:;
1.8 SPECIAL SELECTION | o
25 . The SELESP s1gna1 is activated when a control word
o CW has as 1ts address one-one-one, the signal of four,

inputssbeing obtained from-NANDvgate~(55),'three of which'

.

.



necessary. 1.8 SPECI AL SELECTI ON 25 The SELESP signal is activated
when a control word CWhas as its address one-one-one, the signal of four -
,dputs bei ng obtained from NAND gate (55), three of which correspond to
“t-he lgree bits of address of the CM/conrng from (49), and the 'other
correésponding . the-authorisation given by NAND.gat e (62). -Speci al.
seleetion is onIy pOSSIb|e when t he signal |pf fourteen zeros is 5-
~actitvated and there is no parity error. 2. DECODI NG AND CHECKI NG ERRCRS
2.1 EPRONIDECODER Passing on to Fig. 4, decoding of the control words is
carried out using an EPROM (63), (see F|g 4), at 10 whose address

i nput s the follow ng si aIs arrlve Cutputs corresponding-to the shift:
regi ster. formed SRF% %&Cg} fehe threedits mf a@dre%s(cp dFhg FWo§é’méF19

%?SLS?%?;& he( et %rfb' Qﬂ%'eﬁ”- % --?oef&?ﬁét%mﬁ baiRE) thockbs
are data ESCR | Shthgheidacinecillyedhioial SEVEST2]e QbRb10baIaR Lo

signals - with- SPQQfﬂnifnﬁbsgﬂﬁléﬂwheKGQh& Eanarﬂé%afsaEQQQ%<¥e£5§0&s
code whi ch i's

..5_' activated and there is no parity error.“
o - 2. 'DECDIGAND- CKING E )R
o d_- 2.1 EPROM DECODER .
o | - - Passing on to Fig. 4, decoding-of:theﬁcontrol_words.
~ is carried out using an EPROM (63), (see Fign 4), at
;19;- whose address inputs the following 'signals arrive°"
: | Outputs corresponding.to.the_shift-register formed
by circuits (49) and (50), (Fig. 2), excluding those of
- addressfand_taking the combination-of-(se'& 65) -by NOR
gate (58). . | S |
.15 o signal on pin (66) of (63), which indicates that the
:::words to be decoded are data- ESCR.
| signal of special selection SELESP .
L ’I'he output of “data - from the said EPROM can be_‘
div1ded into two groups._ o . | |
;i;20i_ a): (67 & 68) are signals w1th special functions.
o b)_ (69 & 70). form a command or error code which is
| “memorised in (71). | |
2. 2. CHECKING ERRORS L
COntinuing with Fig. 4,.1ue-be1ieve that in the
25 process of decoding it. is necessary to carry ‘out a check
.for.any type of-error,_there being two types. of error.

_.'deteqtion:; .



menori sed in (71). 2.2 CHECKING ERRORS Continuing with Fig. 4, we
in the 25 process of decoding it is necessary to carry out "a
;check for any type of -error, there being two types of error detectlon '
a) The first. type are those whi ch "when detected are stored "in (72)
~and which can be read by the processor. when it is |nterrupted b) The
second type are those-which at the tine gf 5 ~ occurring generate an
|nierrupt and are coded in data outputs ‘6P & 70) of EPROM (63).. The

“bel i eve that

setting and resetting of ‘errors:

" fromthe 10

following signals enter (72) gi-ving a deflned-val ue of zero or one, . .
-TCKl whi ch enters by pin (73) and cones

out put of .NAND gate (74) . This si.gnal i-s generated in output
(68) of: EPRONMY) . 63Thearfiirdts Eybeecraate byhose SHRh swgeal detecitedl acke | on

- pul se) and the MATCH si gnal (coi nci dence of ‘addresses), and is-.used to

-guar d. agar nst the sterpd onnof (ZR)i nandr eehichnt con whed teadisby the
-TCK2, -whi ch enters. by pin.(75) and comes_fromthe output of NAND gate j,;
(76). This S|gnaJP¥%°3§ﬁ%FaY€Gn|ﬁtoﬁ?pﬁPt?V?YPBF EPROM (63) and is

filtered by t ST B signal_ an |s used t uard ceptio of
an ‘i ncorrect %ﬁm}g % | a’l';EKF!B'l ?cl’i’ Fne'ilf% Hfd __

CO"?S fr%nthe. occurring generate an interrupt and are coded 1n 7;-'

data outputs (69 & 70) of EPRQM (63).
The following signals-enter-(72) giving a defined_

_:value of zero or one, ‘setting and resetting of errorS°

0

'foutputr(68)=of_EPROM (63l'and”iS“filtered'by the_STﬁB-
risignalf (word“ validation.'pulse) and theerATCH signal_

15

-TCK1, which ‘enters by pin- (73) and comes from thef
outputmof NAND.gate-(74).-.This signal.is generated-in.f

'(coincidence of addresses), and is used to guard against

Y

the reception of an incorrect control word CW.

au-TCKZ, which enters by pin (75) and comes from the._

output of NAND gate (76) This s1gnal 'is generated in.:
output (77) of EPROM (63) and is filtered by the STRB,;

'signal and’ is used to guard against the reception of an_

'fincorrect data word DW.

20 .

‘the -PRIT parity signal, filtered by the strobe STRB

g--TCKP, whtich enters by pin’ (78) and comes from the

output of NAND gate (79) This signal is generated by.

validation signals or pulses and whether either fourteen

. .zeros havefbeen_received (in the case of a CW)_or.it-is

25

- data (indthercaSe'of-a DW) asigiven*byiﬁoﬁ_gatef(SO);

- This Signal”istused to_guardgagainst.the'reception of a

word with'a_parity error, which naturally'couldfnot be



output of NAND gate (79). This signal is generated by the -PRIT parity
signal, filtered by the strobe STRB validation signals or pulses and

wﬁether ei ther fourteen zeros have been received (in the -case of a CW.or -
it is:25 data (in the case of a DW as-given by NOR gate (80). This signal
i's U§%d to guard agai nst the reception of a word with a parity error, which -
naturally could not be - attributed to a articular station. -AUCK

which enters by pin (81) and conmes fromt circuitry which constitutes the -

direct menory access (D.N.A). 5 - -BUCK,- which enters by pin (82) and
is used to erase the error witten by AUCK. "Address decoder (83) in Fig.. 7

t t 4) wh t put “ent -
gener ales i sy Sl oo olhy Saft1 SN GRALAG) vhose output enters in:
-TCK2 and - TCKP and igyeRpewmtiof Ratdid o5 ﬁ'f‘&oéﬂ E(ﬁﬁh tBmeisY efgc%n t-[rheT he

errors in transm ssion are al so erased by S|gnal SELES gener at

“input of a witdErcePEFRNvh Lol \YenEHE ¥ dEVANRS 1§irect m&ﬂé%ynlad&é'&th

"Fig. 4, when a witten command i s recogni sed the necessary actions nust be
carried out on @mauhmnﬂ to -enabl e the successive words to request DMVA SO .
they can- be witten i'n the menory and-on the other hand to give an

i ndi cat iongo the EPM@Khathim m&yvepin (82) and is used to erase

the error written by AUCK _ Address decoder (83) in Fig. S

7 generates it.

U
-BTCK, which enters at NAND gate (84) whose output
enters_in pins.(ss_& 86) of (72) It is used to erase-'
'_uiig_ errors-written by -TCi1-_-TCK2 and -TCKP and is generated _
by address decoder (83) in Fig.: 7. The errors in
transmission are also erased by signal BSELES generated'
by the input of a written command. |
2.3. WRITTEN COMMANDS
| 'P15 - Continuing with Fig. 4, when a written command is"
_ .,j' crecognised the necessary actions must be carried out on
o

-one hand to.enable thessuccessive.words-to request DMA so
| 'thev can he written'in the memory and on the other hand-
' to- give an indication to the EPROM that the successive
i 20 words must be analysed as data.- _
| Output (67) of EPROM (63) will be activated with
written commands, and, conveniently filtered by signaIS'
STRB and MATCH, generates the signal -SELES at pin (87)
| of (88) | S _ |
_'25 'f_" This Signal is held in’ (72) when it enters by pins
_ (89 & 90). To erase. this indication the BSELES 51gnal is - -
| used which is generated in decoder (83) of Fig. 7.



20 words nust be anal ysed as data. Qutput (67) of . EPROM (63) will be
activated with witten commands, and, conveniently filtered by signals STRB
iand MATCH, gener at es the signal -SELES at pin (87) of (88). 25 Thi s s
. signal is held in (72) when it enters by pins (89.& 90). To erase this- s

i ndication the BSELES signal is used, which is generated in decoder (83). of
' -_--Flg 7.+ On the other- hand, signal SELE,qcts as a clock on pins (93 & 94)
~of "two bistables (91 & 92), whi ch act i vatle?si gnal's WR and ESCR when .t he

i nputs are held to.ground. The WR signal. is used to enable the DVA request
via 5 NAND gate (95) of Fig. 6, and the ESCR signal .enters in EPROM (63)
by pin-(66) of the. latter: and -condi tions jit. for. anal ysis of the word-as a’

data word DW Thi ORj §he| otdex | @%@acﬁﬁ-ﬁ'&?&d SHidh 26ESa@s i checkogn: ecen
R eSO P Sy 3k b s S g 8835, BASh, SOt
R T S S T
2, O e e 7 L, SO
~there are_; tW(Nl{lm'tgate (95) of Fig. 6, and the ESCR s:Lgnal enters in
' EPROM (63) by pin (66) of the latter and conditions it

| for analysis of ‘the word as a data word DW. e v

| 'I'his signal ESCR is deactivated when the arrival of_ -

- fourteen zeros ‘or resetting occurs, o us:.ng the CY,ORES:.

10 signal which comes from NAND gate (96) in Fig. 63_._ 'The' WR
signal is also deactivated by this signal, ‘but it can be
deactivated in turn by any error in transmission via NAND_
gate (97) |
2. 4 INTERRUPT REQUEST )

. 15 . To adv;se the processor of the input ‘of a new

'.command, or even: to inform it of a spec1f1c error code, U
-EPROM- (63) activa-tes output (98)r see-Fig._4, and for the -
. interrupt request to proceed there are two routes. . |
o a_-)_';;: .-"'rhe first route is v:.a gate (99) and is. filtered by
20 - .signals STRB and MATCH, this route being the normal
. one to inform the - processor of the arrival of a new
,command or of a specific error in the reception of a
_ _ '_'control word cw. _ _ . N | '_
b) ..The second route is via gate (100) and 18 '£iltered '.
i .. 25 - by signals ESCR and S'I‘RB, this route being used to
| inform the. processor of any specific error code 1n.-

~ the reception of a data word DW. .



5) The first route is via gate (99) and is filtered by 20 signal s
STRB and MATCH, this route belng the normal one to informthe processor of
the arrival of a new comand or of a speC|f|c error in the reception of a

contrel word CW b) The second route is-via gate (100) and is filtered 25 -

by s‘ﬁnals ESCR and STRB, this route being. used to informthe processor of
any- ﬁpeCIfIC error code |n the reception cé? data word DW  Signal
-INTEWon pin (101) of (102) corresponds t e interrupt line, and this
signal is activated by the output of NAND gate (103) which conbi nes the

i nputs of gates (99 & 100). This signal ‘is deactivated by the -LEST signal

generat ed by address, de er_(104)-.in Flg 7 The ou ut .of NAND gate (103),
in: addition to act ﬁ/iaﬁri‘?rg é CW> n‘a\oualﬁgs ?H@’I SoxTeFRIngs; o

o' ot oo ol At EEYAREY) prid i Siin't seal tace vatsn ot
(71) 15 aut hor | sef‘?’ﬁ "Bl S 018 WE&?RSL’%%L‘%}i far ' Eaf dRRs 2"

3. . LINE QUTP ggBT‘AI d\;G THE FQJRTEEN BI TS OF A V\D?D G ven that
t he protocol enan s that the _ _ _
This 51gnal is deactivated by the -LEST. signal

. generated by address decoder'(104) in Fig. 7.
' . 'The output of NAND gate (103), in.addition to
| “ activating thez-INTCW_signalhcauses'the loading of (71)
. with a code generated by -spno_m (63) in its outputs (69 &
10 70) '-and. with ‘the inforhlation held in (72). At this; when
.. the processor recognises the interrupt and activates the -
.'-LEST signal, the:output_of_infornation fromr(71) is -
authorised so that it.can_be,read at the_computer
'_:iconnection.; | | | |

45 3. LINE P

-

3.1. OBTAINING THE FOURTEEN BITS OF A WORD
| Given that the protocol demands ‘that the "
| "-communication is carried out with words of fourteen bits':
o and the processor has a bus of eight bits, some address
20 lines in the decoding “of the terms must be used to
',generate all . the bits with one ‘single instruction of
V-t'input-output. In addition, the equipment itself carries
'b.out the calculation of parity. '
For the serialisation of the fourteen bits of the
25 . :word, they are loaded in a shift register w1th parallel
~ input and series output formed by circuits (105 & 106),

see Fig. 5.



comuni cation is carried out with words of fourteen bits and the processor

has a bus-of eight bits, sone address 20 |ines in the decoding of the
(terns nmust be used to generate all the bits with one single. instruction of .
input-output. |n addition, the equipnment itself carries out the - QJ-

- calculation of parity. For the serialisation of the fourteen bits of the -

- 25, ~wor d, they are |oaded in a shift register with parallel -input and -°
setles out put fornmed by circuits (105 & @D see Fi.g. 5. The first bit - .
is-the start one; it will always be one and has been: aSS|gned address l'ine .
(1 34), whereas the second bit indicates if we are dealing with adevice
status word (DSW or .a data word DW and has been aSS|gned 5 _.address |ine

(133). Bits three Thet €irgd HEWONS the!Seagesend; a SWID1t hewagd aes of
the station and to the state, and i.n the case of. a. DWto.the ei ght bits of -

data. ' These onesahdvhaalbeeheassagnegnaddresshaidet41343 f whexidas . the _
- processor 10 _ The-el eventh bit corresponds.i-n.the case.of a DSWto =~
- the devi ce typecondi kit odnddcates hif wescare deadding wikh \wedeadden
" “the case of. a DWit corresponds to the parity bit. of the eight data bits.

~To generate t%%3559r89¥¢a{ Sy e Foﬁatﬁ|§°5 t DY éaﬁlh?sg@ﬁﬁpaﬁﬁsﬂgﬂﬂq 15 B
,.?ggSa&ngg%;pégﬁﬁé?é glﬂ f?358¥|?ﬁg I n such a: naylthat u3|ng address Ilnes _
~ Bits. three to ten correspond in the ‘case of a DSW to
' the address of the 'station and to the state, and in’ the -\FJ-'
case of a DW to the eight bits of data.' These bits have'g
also been assigned to the data bus from the processor.
. io o The eleventh bit. corresponds in the case of a DSW to':"
“the device type indication and in this case is fixed at
| ' .one, whereas in the case of a Dw it corresponds to the
parity bit of the eight data bits. " Po generate thef_
appropriate value for this bit a parity generator (107)

15 ) and a multiplexer (108) are prov1ded in such a way that :
,using address lines (135 & 136)- either the parity of the ';;)-ﬁ
--eight bits of data which enter at (107) or-a one aregpf:

selected. R A | |
' Bits twelve and thirteen correspond in the case of a
© 20 'fDSW to identification.of the device and are always one,
j'whereas in the .case of a DW. they are always ‘zero. Both
are combined andtaseigned tO-address line_(133), see Fig..f
5. | L - :e¢~ S '. . :
The fourteenth blt always corresponds to the total_l

25 lparity of the word and in the case of a DW, its value is |

| always fixed although the data has-its:own parity7bit and-j,id

the rest of the values are CQnSEantf' whereas in the case



eight bits of data which enter at(107) or a one are selected. Bits twelve
and thirteen correspond in the case of a 20 DSWto identification of the
gdevi ce and are al ways one, whereas in the case of a DWthey are al ways

zero, ;. Both. .are conbi ned andtasigned to address line (133), see Fig. 5. The
fourteenth bit always corresponds to the total 25 parity of the word and
in the case of a DW its valueis almays§9§§ed al though the data has its
own-parity bit and the rest of the val ue e constant;. whereas in the
case of a DSWits val ue depends on the parity of blts three to ten..
Using lines (135 & 136), which correspond to the selection inputs of

mul ti pl exer (108) it is possible to obtain an appropriate value in both
cases. 5. = '~ OfFar DfWe ithsavadiuesidepesdsy opsihe paridyr efehitpdhnee tia

has to be zero |f bits three to ten have pari.t and one i hei.r
parity’is odd, t€8rr es%‘ﬁﬁ?ngif‘@so HFI 183??&" °°‘iﬁ?§98?% B:F?attlhﬁ i S

e T i Tk 01 N

. BITS.  For trag %:j_;lgp‘%%%?_o?ﬁat %q_watid?,%ﬁ,flev Ws. The timng of the - =

start of the b| 'S TiIXxe starts ‘and goes |ow after
atime depgnd'ng 15 porOtnd ¢radismilssidn? ot"a Dswd Eﬁkpfourteenth parity

| . ' bit has to be zero if bits three to ten have even parity,
&c/: oo and one if their parity is odd, corresponding_to output
(108) of (107). This affirmation. is based dn the fact
that the remainder of the bits which do not enter into “
" 410 the parity generating circuit are all ones. -
3.2 .AMPLITUDE CODING OF THE BITS o
'. For transmis31on each bit is modulated as follows.
The timing of the start of the bit is fixed. The bitl
starts at high~level andﬂgoes low after a time depending_'_
15 ' on whether it is a one or a zere. -
. To obtain ‘the above type of modulation a bistable
7(110) is used,'see Fig‘ 5, whose direct output by pin'
_(111) goes to the line exciter, ‘and’ which is in three
'f'distinct success1ve pOSitions'--*' | .. L |
lizd_ -a)f-jFirstly it will be- at high level, being‘the'part
| _' { common to the transmission both of one and of zero.
b)  Secondly the output will depend on the value to be
R transmitted. ' | | - |
. c) | Thirdly it will be at low level, corresponding to
;'_25 : -the final. part common to all bits. -
To generate times appropriate for each state of”

bistable (110) represented in Fig. 5, a shift register of.



To obtain the above type of nodul ation a bistable (110) is used, see Fig.

5, whose direct output by pin (111) goes to the line exciter, and which is
i in three distinct successive positions: 20 a) Firstly it mnll be at hjgh -

|.evel , being the part comon to the transmi ssi on both of one and of zerap

b) Secondly the output will depend on the value to be transmtted. c).

Thirdly-it will be at |ow |evel, corresp ng to 25 - - " the final part. _
-common to all bits. ‘To -generate tines a riate for.- each state of L
bi stabl € (110) represented in Fig.-'5 a shift register of si xteen bits:

with series input and paraIIeI output is used,. fornmed.by circuits (112-&
)L SRS e B S50 JRIERLO LAY Bl paTlS odoc pILED o ° g
correspond! g IRTERhqql G heeusta! 1722 B2, 0 %%gase%%fr% _
LS Y Y BuiBhos sl lefebl B suite o S5 SRl Wi Dol Hrdh of

~ shift regist en fhis one reaches pin ) the.
out put of NANE %Héfuééﬁhugoéﬁﬂphﬁgﬂof theé. sﬁgftoHégﬁéEbf|eﬁﬁsb“%ﬁ@”()'S

|ntroduced into -the shift registéer and the output of gate (115) goes to .
One -seesFi gcoErelspohauagvvaeha&gber dnpithee statel BE threcuﬂﬁuame n the.
| . ,Initially, before starting transmission, the shiftdf
- registers ii12 & 113) are cleared.---In this way, via' NS
gates (114 & 115) a one is present at inputs (116 & 117)"
) of shift register (113), and-when-this one: reaches pin:'
10 (118) of (112) the output of NAND. gate (115) goes to
| zero. In the following clock the zero. is introduced 1nto
the shift register and the output of gate (115) goes to
one, see’ Fig. 5..._' | | | '
In this way a. zero pulse remains circulating in the
ﬁ15f c1rcu1t formed by the shift registers and“gates.(114 &
Coms). R |
When the -ZeYo pulse passes by outputs (119 & 120) of
(113), a negative pulse is caused by gates (124 & 125)
which operates on the input of the bistable, giv1ng it a“.'“
20 defined value bf zero or one.' | | |
. When the zero pulse reaches output (121) of.- (113),
| it gives a clock pulse to bistable (110) which copies to
the output the value which the output of shift register
_ (106) shows at that moment, which will correspond to the.p
- 25 bit which is gOing to be transmitted at that moment. |
- When the zero pulse reaches outputs (122 & 123) of
(112), a negative pulse is produced via gates (126, 127 &_



15 ~-circuit formed by the shift registers and gates (114 & ,115). Wen the
zero pul se passes by outputs (119 & 120) of (113) a negative pulse is
caused by gates (124 & 125) which operates on the input of the bistable,
givipg it a 20... defined value of zero or one. Wien the zero pul se reaches

out ptt (121) of (113), it gives a clock p to bistable (110) which
copi es to-the output the val ue whi-ch the’ t ~of shift register (106)

shows at that -nonent, which will correspo to'the 25 bit. which is going
to be transnltted at .that nonent. Wen the zero pul.se reaches out puts (122
&:123) of (112),. a negative pulse is produced via gates (126, 127 &

ahi ph o ?Eﬁ{z?ﬁzg"ﬁ#?éé@ghﬁ%) thl_bigal! shakkoor 088 BIBLLEIR.PYI ST
a negative pul se is gRERCENE T Y Buldd WRidhdOLs. b&ﬁ!ﬁ%@n@yﬁhﬁi 35 &

this causes the zero pulse to start to Introduce itself 1nt he s

register on onet3ndredtthes CoAEHutBPY 1SS L@ bev)gld@n(ﬂsﬂoea &né&éh%
t he. ot her. hand, which causes the value of the follow.ng bit-

transmtted prepuDSengsltaasédlﬂiaugaués((?9l &f1ﬂ5®5)in19uch3a3way that
- COVMMENCEMENT  OF TRANSM SSI ON The first step i'n-initiating transm ssion :
consi sts ofSprephlsngauBeslhhg adndﬁpuksorbcgstaahowblinﬁinduceﬂiwselgna

mhlch cones fromthe address decoder of -
_ into the shift register on one hand, and a clock impulse
to be given at (106 & 105) on the other . hand, whichl-
causes the value of the following bit to be transmitted
o presenting itself in output (129) of (106) |
10 3. 3.  COMMENCEMENT OF Tmsmssmn
lﬂ | The first step in, initiating transmission consists'_
..'tr°f preparing the line, which is brought about by the )
.-INTRA signal which comes . from the address decoder of |
L terminals (104) in Fig. 6._; This signal initialises
'15 pbistable (130),. the output of which operates the input ofi'

line driver (131)

' The next operation;consists-of executing a.write_

instructiongto a terminal,:with_thegaddress-bits'being
.. redundant .for terminal 's'e.'lection,. with an appropriate '
izqf value according to the type of. word which is required to
| be transmitted. This instruction will-activate the -CSRS
_ _s:.gnal by ‘gate ( 132), which on one. hand causes the
. loading of shift registers (106 & 105) acting on their__s
input (137) and on the other hand puts into operation the_'
'25 synchronisation circuit of the transmission clock

| The train_of_impulses from_the_transmiSSion clock is

‘that which enters by inputs (138) of (112 & 113) which



_terminals .(104) in Fig. 6. This signal initialises 15 -bistable

‘be transmtted.- This instruction-wll.
- (132), " which on one hand causes the |oa
~105) acting on their input (137) and on the ot her hand puts into operation.

(130), the output of which operates the input of line driver (131). The '

.next operatlon consi sts of executi ng a wite instruction to a termnal, _a

,’g

with the address bits being redundant for termnal selection, wth aniJ
appropriate 20 - value according to the t:pe of word which is required-to

ate 't he -CSRS S|gnal by gate.

t he 25 synchroni sation circuit of the transmission clock. The train of -

- inpul ses fromthe transm ssion clock is .thhat which enters by inputs (138)
of (112.& 113fowm clhe ‘fshiftt heeghistier r dgi swivichn tiké cleerbe pudse
pul se circul ates. NAND gat e 139) is that which pernits the passage o
“Phis train of CLrpULaEes. THNBND:gake-(12) bis aEhakedich PepBiEs: thes -

“activation of2

_ subsequent - O"$hould 'be guaranteed that’ the input of the train of

f.
nnnent so that a jitteri canno r-in the Iock I.nput of (112 &
Tosy o0 | (PangabE BE Shke Ak (Gh HHRLLsefy: TripnBassaBR RSt BS sos

i o AR SR o, LS sl

%2332.52 e e A R N e S R R AR TR

impulses of the clock should be allowed when the latterf"

is at: low- level.

The activation of the signal CSRS causes inputs (140,f“

10 & 141) of bistable (142) to take the value zero and oned{

-~respectively.- At the following negative edge of CK15M--

: '-this bistable will reset.itself and at the subsequent one

L bistable (143) w111 reset itself." NAND gate (144) will

_ :not have changed its output since at no time has it held:_.

-15'~3its two-inputs.at one. Enabling gate (139) 1s closed |
. both by pin (145) and by pin (146).

-

_ - When. the deactivation of CSRS occurs, inputs'(14b &
141) of bistable (142) take the value zero and. one
f-respectively. At the following negative edge of CK15M.:
20 - this bistable initialises and the reset input ' 'bf'*- .
| bistable (147) is activated via gate (144) at the -

g following negative edge of-CK15M, bistable (143) will

.'.'set, and the transmission clock will enable itself
- As soon as the clock enahles itself at (112 & 113),
"25' the one which was - on the input of pins (116 & 117) of

;(113), given by gate (115), starts to advance until on o

- arrival at outputs (118 & 148) of (112) it ‘causes a-

of shift registers (106 & =



bi st abl e (143) wll reset itself . NAND gate (144) will not have changed
Its output since at no tinme has it held 15 its two i nputs at one. '
Foabling gate (139) is closed both by pin (145) and by pin (146). Wen the
deactivation of CSRS occurs, inputs (140 & 141) of bistable (142) take the
valuﬁ’zero and. one respectlvely. At the follow ng negative edge of CK15N
.20 i this bistable initialises and the r I nput . of bistable (147) is
activated via gate (144). At the follo negative edge of CK15M

bi stable (143) will 'set, and the transm ssion clock will enable itself. As
soon as the.clock: enabl es itsel f .at (112 & 113), 25 the one which was on

the input of pins (116 & 117) of (113), given by gate (115), starts to. _
advance, until. oregativel pulset pmhsctxljﬁx&:ddﬁ):esf tt&2lfi t inaubts3d to26

negatlve pul se which introduces itself 113) to continue circul ating
in-the shift r&ptinue ciradating dn I‘F’IR\G&!@ Feadakexr he i nstruction of

hgﬁﬁéﬁfikpéipf 6 Yndte® m ERERARE 00 s o ?532%' Ghe e
'hzm "9 or e BRSES R, Ikl i GEL TGRS | BRI
U %%'“ﬁeén éfe&ﬁéaé”hhh'&%e Egnthelsigﬁgiaﬁéh§at%he mechanism
| | explained in the previous paragraph starts.' To transmit
U ‘pp-'.the following word the processor gives ‘a. new instruction
.' input/output terminal,_.Without knowing whether 'the;
_ J_-previous word has been totally transmitted._
_10_ K Whilst it is transmitting a word, it nay actiwate
- 'the WAIT signal via output (149) of NAND gate (150).
o Moreover, the ability to load shift registers (106 & 105)_
via NAND gate (151) is inhibited. '
| When signal CSRS is activated with the 11ne-
_15 condition prepared by the" signal ENLIN of pin (152) of
'b.;'bistable (130), and a word is being transmitted, with the
';clock enabled by (139), the WAIT signal is activated'
“g'until the transmission process has finished. |
_ The input circuit checks the end of word utilising
frZO_.the same bits counter as is. used to give the strobe
ivalidation pulse. of a word received.- This counter will
-__al_waylsl star_t- from_ _s_tate two, - given--. that -for each
'..transmission'a reception has.had to precede,.the'last bit.
 of _which.will have loaded it to cause it to pull up.
25 When the fourteenth bit of the word is- transmitting,
. before the zero which is circulating by (112 & -113)
_arrives at output (148) of_(112),_the.input circuit will



¢

the WAIT signal via output (149) of NAND gate (150). Moreover, the ability
to load shift registers (106 & 105) via NAND gate (151) is |nh| bi ted.- Wen
signal CSRS is activated with the line 15 condi ti on prepared by t,he

s gnal ENLIN of pin (152) of bistable (130), and a word is being

transmitted, wi-th the. clock enabled by (139), the WAIT signal is act l'vated

: ~untif the transmi ssion process has fi ni sﬁd} The i nput circuit checks the

erid of word utilising-20 ° the same bjt nter as, 'is used to give the
strobe validation: puI se of a word received. This counter w.ll always .-
start fromstate two, .given that for each transmission a reception has: had

to precede,' the last bit of ‘which will have. | oaded it to cause it to puII
up. 25 . MhoR bRAivHELECERE Q!i?nﬁfl Ot Waid! vied ' BRSH i Brodiiey
.the zero which is circulating by (1IZ & 113) arrives at output (148) of

(112), the inget waildc it vl bne ihadapad |(EY éHebsstableC(Ma2)d Whan
this is produced it- will put-a one in input (140) of bistable (142). At t he -

| followi ng negthevefelibewbhgChedaive edge) of| Crel bSegate i (130) | windbl G

itself to initi-ate the process 5 .for the follow ng transni ssion

" i'nhibiting tholeaeT asidik whiileenbbleg ﬂﬁs@lréltradimgtbatelhhe&pr@&)esﬂ\ce

all the words of a-nessage 'have been transm.tted and .it has been ensured

that the $astf95rHhﬁagoﬁééﬂiﬂﬂaﬁﬁiﬂﬁﬂ&?ﬂé@ﬁpi§h¥§}tipﬂéﬁ&%yﬂﬂIﬂHsNQQElMII
. and enabling the: reloading ‘of (105 & 105) “

. Once a11 the words ‘of a- message have been..__'-_-
"-transmitted and it has been ensured that the last word-'
“has been. transmitted completely, the’ signal FITRAS will

"1_-_0 -_activate which comes from the. circuit of the address '.
decoder of terminals (83) in Fig. 7, which will clear the
line and- will initialise the bistables of the clock.

synchronisation circuit and the shift registers. '

15 4 REQUEST FOR DIRECT MEMDRY ACCESS (DMA)

. : Requests for DMA w:.ll be produced when write : U |

. comands-:are _received over _the-line,_. ‘In this- case the WR
signa‘l-' "will- "activate" as' expla'-ined k in the'w-te—xt on
B :-.decoding. DMA is carried out by stealing of cycles, i e.
20 ‘ __DMA is requested for each word which enters and the |
request is cancelled each time it is written. | _' _
| The -BUSRQ signal requesting ‘DMA leaves pin (153) of '_
| '--"bistable-----(1-54) (see Fig.- 6). On receiving 1t, a :
' resetting of the bistable by pin (155) via NAND gate (95)_
| 25 1is activated..- B ) e | ”
| : To have available sufficient time for the prooessor' )

--to recognise it, _ the request for DMA :.s carried out when

K

2



10 activate which conmes fromthe circui.t of the address decoder - of
termnals (83) in Fig. 7, which will clear the line and wll initialise the.
pbilst abl es of the clock synchronisation circuit ‘and the shift registers. 4.

DI RECT. MEMORY ACCESS (DMA) - OF LINE INPUT 15 4.1. REQUEST FOR DI RECT MEMORY
ACCESZ (DMA) Requests for DVA will be prddiced when wite commands are

recegi ved over the line. In this case the ignal - wll activate as
- explained in the text on.decoding.  DVA is ried out by stealing of
cycles, i.e. 20 DMA is requested for each word which enters and the

request is cancelled each time it is witten. The -BUSRQ signal requesting
DNA | eaves pin (153) of bistable (154) (see Fig. 6). On receiving it,
a resetting of the wiandbitdycpuntetsSwhicha iSAND gating 953 2A thes state
activated. To have available sufficient time for the processor to recogni se
it, the request elevepvn Thecsignad BITX\Hengenernsedofaom tthec omtpartsnifch

oot ot o o1 counPBrEer GRS Blana 4 and cren (28bp 16K Ghobhe gane
MR st gnai 1o actEbat & ndofe! FdeR b Liéafrmé“eé’ﬁgﬁrgsé Lot ASF POA omrim,
Siccessive Prietrs; SRR MR haonR bGRRLCE Rentldell 10
o - - When the processor recognises the request for DMa,
K,)" S activating signal -BUSAK. the following actions occur: |
| ) | via the two successive inverters (157) (Fig. 5),
used to strengthen this signal, the processing of theh
f10. bits corresponding to data via (158) (Fig. S) is enabled'
" on the common data connection of the outputs of shift
register (156) (Fig. 2) |
Likewise the outputs of - the multiplexer-decoder
(159) circuit (Fig. 5) are enabled which generate the'
- 15 | control signals of the rest of the circuits ‘which form.
. the DMA. | I |
The signal BUSACK in pin (160) of (157) 1s used also
to separate from the. common connection of addresses the'
| lines which are used to form the words of fourteen bits,
'.20' using (161) of the detail in Fig. 5, with the ‘sole aim of.'
| reducing n01se.=
4.2 DIFFERENT 'I'YPES OF DA'I'A
. The’ data words sent by the 1ine can be classified_f"
into two distinct types according to the place where the
25 - information ‘which they contain must be stored, those.
 which go to the register and those which go to the input.

'h storage.area gsuffer)n -The-registers areia memory area



used to strengthen this sighal, the processing of the 10 bits
corresponding to data via (158)  (Fig. 5) is enabled on the cormon data

¢onnection of the outputs of shift register (156) (Fig. 2). Likewise. the
-outputs of the nultlplexer-decoder (159) circuit
whi ch generate the 15 control - signal s -ef ~the rest of the. circuits mhlc

form the. DVA.- The si gnal’ BUSACK i:n pin (160) of (157) is used also to
separate from the conmon connecti on of sses.the lines which are used

to formthe words of fourteen bits, 20 - §ing (161) of the detail in Fig.

(Fig. 5) are. enabl ed :~¥

r,

. 5, with the sole aim of reducing noise. 4.2 DI FFERENT TYPES OF DATA The =
"“data words sent by the line can be classified into tw distinct types .

.according to ﬁhethghathﬂﬂhosheceﬁtroadbmwwﬁiteschnbrbmein@mﬁmaﬁidﬂBf ,
t hose - whi ch %o to the regi ster and those. mhlch go to the |nput_ o

be stored,

‘storage area- FB&#FGﬂ)tO

he dagaswhichyfeldomsyory area. "+ in which the

“host controller mﬁlhes control information related. to the data whi ch

fol |l ows.. The .data z

them 5

-~ 15

.20

'-t25-

PB-can be witten partially, but al ways

registers and then - the data. . . The - registers can be

| written partially, but always consecutively.. ‘To indicate.,

which register is required a special ‘data word 1s sent

-whose contents is not for storage but to 1ndicate which

register number has to be. used for writing the following

data words DW._

In addition there ‘are a pair of registers in which

“the starting address is written, at which the data which ”

then arrives must be stored. The process of writing from
the host . controller can be summed ‘up thus in’ the

follow1ng operations.

A write command is sent from ‘the- host controller.-i

The interface recognises it and activates the: WR signal.

‘The following . word 18 a Dw which indicates which'

register is going to be written.from.-f

& data repdsithe regisgerso must nenortp athe Mame.d. to |
The_writi na_ roggss .al ways starts by witing the registers
and. then the aﬁea.assiﬁge eSPs

conseoutlg@ly To Tﬂg“wgfting process always ‘starts by writing the

‘The following DW are registers and -are” stored

successzvely starting with that indicated above.g When

data address registers are written the corresponding ;

;initialisations are carried out for the reception of |

data.'

The . following DW ‘are data which are - written'

succeSSively up to- the arrival of the fourteen zeros_



which register-is required a special data word is sent, whose contents is

not . for storage but to indicate which 1.0 register nunber has to be used
fbr witinng the follow ng data words DW - In addition there are a pair
of rsegisters in which the starting address is witten, at which the data
~ whi cﬁ‘then arrives nust be stored The process of witing from15 the host
contirol |l er ‘can be summed up thus. in the-eollowing operations: A wite
command is sent fromthe host controller. '@i nterface recogni ses it and
-activates the WR signal. The followng -word i's a.DWwhich indicates which
20 register is going to.be witten from The following DWare registers
‘and are stored successively starting with that'indicated above. Wen data .
addr ess regi st ewsicheannouhtenanbtheer compandi.ng i nitialisations are
carried out for the reception of 25 data. The-. following DW are data
which are witten sUbgesthreley ppassihhe diypeal af tDW f(meleebioa oof -
whi ch announce anot her command. The three possible t pes of DW (selection
of register, reﬁ?gfﬁFeEnd regasterc andidata) siaxe 4 shénguésheﬁ dw the

-ng;t ggm Ihegl E)St elftA:'h3an¥\RLhr.Lul\'ltc:;eent§E§|igs“.ERS nee the request for DNA has_-

5. 4.3 WRITING OF REGISTERS
Once ‘the request for DMA. has been carried out, ;
: \/’ - -activating the,.-BUSRQ _si_gnal in (154) (Fig'. -6), the_-.
| processor' iwill -:re'cognise : it:, activating the signal
BUSACK, which via two inverters (157) will allow the
10 " turning over to the data bus of the eight hits of data of- :
. the DW wvia. (158) Thus. ‘the outputs of"
: multiplexer-decoder (159) will set themselves. The -
twelfth and thirteenth bits of the DW, which identify its:' 3
- S type, enter into this circuit by (162 & 163) and the STPR -
15 ' 'of the ‘word also. enters._-
-The- arrival of a Dw'correpon'ding to 'the selection
__'of register causes. the selection of output (164) of
‘(159), which on production of a. strobe validation pulse
'_'_will cause a pulse in input (165) of (166) which will
Ny 20 load the said counter w1th the value of - the four least'- |
- significant bits of the Dw (only sixteen registers are |
_ permitted) | ' “
The arrival 'of- th'e'--'following DW -correspOndi'ng to
| . information for the register, _wi11 cause the selection of '
"-25 'output (167) of (159) . This activation enables the_.
-outputs of circuits (168 & 169) to pass to the . address.
bus. (169) sets :.tself via gate (170). o



activating the -BUSRQ si gnal in (154) (Fig 6), the processor\MII
recognise it, activating the signal BUSACK, which via two inverters (157)
Awi | allom/the 10 turning over to the data bus of the eight bits of data
of the DW via (158 ). Thus the outputs  of nultlplexer-decq
(159) will set themselves. | The twelfth and thirteenth bits of the DW
““which identify its type, . enter into this CIrCUIt by. (162 & 163) and the

5 -

"STPR 15 of the word-al-so enters. The arr4 a DWcorresponding to thet'

sel ection of register causes the selectio of output (164) of (159), mhich :

on production of a strobe validation pulse wi'll cause a pulse in input

(165) of (166) which will 20 load the said counter with the val ue of the. -

four | east S|guuf|Qx£uuitt@ﬂGB)tp&ndiﬁ(hstweenxoﬁtputsg($79r& ‘A72) the
permtted). The arrival of the followi ng DWcorresponding to information
for the regi sontenks| ofaceunbersd|i6h) ovhbeh25is obheutn@iibéy off €REY) .
This activation enables the outputs: of circuits (168" & 169) to pass to-

t he address FRILgLED) t?et’@-"t‘i‘ke?ﬂev?’ésé’tﬁse to7write, cwhidist (dsepupsaces E

"bet ween .out p (171 72) th ontents of counter (166), which is the-
nunber of thBH%EB|§¥%A%t aﬁwﬂﬁﬁPto write, whilst outputs (173)

given that NAND gates (177) have a ‘zero at their 1nput.

The signal at (178) is a. . one s1nce it is. an inactive” _“J_f

output from - (159) _ Outpnts.(179n&1180)-are-fixed at
zero.. o - o .
.jb.l" The strobe validation pulse causes a.pulse at. outpnt_
| (181) of (159) which has two objectives° _
ha) 'To activate the s1gnal -SELD via gate (182) which on;
| the one hand provides selection to the memory (183)h
_ ._g.of Fig.. 7, via gate (184) of the same Fig. 7 and on'l
15 ~ the other hand gives a clock pulse to bistable (154)

' - (see Fig. 6) which deactivates the -BUSRQ signal .(_J

..-b) '_Via inverters (185 & 186) (ng. 6), to cause a
-_1counting pulse by pin (187) of (166), which will
":-_-cause the DMA - writing pointer to pass . to the .
20 :g'i:"following register. .
o ;Although the DMA can write sixteen registers, in
reality the prc scol spec1fies that it is possible to
write only up to register number seven
| When. one . attempts to ‘load. counter (166) w1th a
25 number 1arger than seven, the signal -AUCK is activated_-
via gates (188, 189° 2 190) which it will keep in error =
" store (72) in. Fig.;4;~' |

to (174) 5are put ¢ A ?169) p&sc%utéu]@sg) (q"}tss BUH%) s:¢1:752e&rc%,76) to-."_.,

- zero,



glven that NAND gat es (17 7) have a zero at their |nput The S|gnal at

178) is a one since it is. an inactive output from (159). Qutputs (179

'180) are fixed at zero. 10 The strobe validation pul se causes a
pul sg .at output (181) of (159) which has two objectives: a) To activate

t he ETgnaI'-SELD via.gate (182) which on the one hand provides sel ection to
they memory (. 183) of Fig. 7, via gate (18 f the sane Fig. 7, and on the

ot her hand gives a clock pulse to bistabl 54) (see Fig. 6) whi ch
deactivates the -BUSRQ signal. b) ~ Via inverters (185 & 186) (Fig. 6),
to cause a counting pulse by pin (187) of (166), which will cause the DVA
witing pointer to pass to the 20 - following register. Although the
DVA can wite sixteankewiséewhern nduealtiol ya t BRopkotimphl s@cthle aSolumbéri t

i s possible to wite only up to register nunber. seven. Wen one attenpts to B

| oad counter (IG8chestbhe 98lueueight artdes +ABCKssignalt weildl grotivableX .
is activated via gates (188, 189 & 190) which it will keep in error store
(72). i'n Fig. 4"'1'-a 9§ﬂ§§m@%§&%ﬁwﬂ%&b~to a cl.ock ‘i npul se the counter reaches
the val ue ei ght, "t he - AUCK S|Ag1(1al_ will act |_vat_e Vi a gates (188 & 190). 4.4.
VR TING DATA  4-4. WRITING D | |

5. j"' As soon as the register counter (166) passes through
_ N the state of three the set: of gates (191, 192 & 193)
\g/ e ;.enable the 'DARL signal which, when a strobe validation .
pulse is given and output (181) of'(159)'is-activated;
; 'will cause a.pulse“in inputs-(i94)'of counters (195 &f
10  196) which. will load awith the eight bits of data
- proceeding from the DW which indicate the low part of the
-address to which the data has to be written.
Similarly, when the register counter passes'through'
the state of four, the activation'of .the DARH siénal is

115~ enabled and, with the strobe validation pulse counter

(197), will. 1oad with the four least significant bits of
"theDW._ G .
When a Dw is- received, output (198) of (159) will
activate which will cause the outputs of circuits (169 &
1;2Q_3¢199) to pass to the_nominated.address bus. ?he signals
L on,outputs (200. to 201) will be the contents of counters
(195 & 196), the signals on outputs (175 & 176) will be
- the two last bits offcounter (197) since.gates (177) hold
o a'one_inetheir'other input:when"an output of (159)  is
_25'f inactive. ‘The s1gnal in. output (178) will ‘be zero for-
" output (198) of (159) to be active.

_When a word strobe"validation pulSe-occurs, output'



" bus. The signals on out puts (200 to 201) wi'll be the contéents o

5 As soon as the register counter (166) passes through the state of

~three the set of gates (191, 192 & 193) enable the DARL signal which, when-

- & strobe validation pulse is given and output (181) of (159) is actlvated
w || cause a pulse in inputs (194) of counters (195 & 10 196) which mntt

l.-oad -with the eight -bits of data proceeding fromthe DWwhich-indicate:

-l ofv part -of the address to which the data has to be witten. Slntlarly '

when t he. reglster count er .passes through st.ate of four, the activation - -
of the DARH signal is 15 enabled and, "w e strobe valldatlon pulse e
counter (197) wll load with the four Ieast S|gn|f|cant bits-of the.. DW

VWen a DWis received, output (198) of (159) will activate which will cause
the outputs of(20Z)kubles (189)& 29 actiVatied pa%i&tﬁlﬁonbi‘adﬁé]ead@ﬁgss

counters

(195 & 196), wlekisiadiain af the meledtiiin &gl WIELHandctRaOihassadets
- of counter (197) since gates (177) hold a one in their other input when an .
out put of (159F icourskexrnkt9p eandﬂﬁnsﬁhﬁsucaseoofpﬂﬂSGl]BﬁSMNIbﬁmtﬂ@ro
for output (198) of (159) to be active.  Wien a word strobe validation pul'se -
occurs, out puPr°P ation,of (the)pylling jumt-ed,  which will produce the

actlvatlo%(ﬁ t ction S|gnal -SELD and . the increase of counter (196)-
and in thl 35 % NTERS OF THE DIRECT MEMORY ACCESS

""DMA" . o
_ For the'processor-to he able to considerdthe.numher"}sg
- of data which has been written by the DMA,= it is
necessary for it to carry out readings of the final state'
.jo of the pcinters. - |
' For this, circuits (203 & 204) can pass onto the.;
nominated data bus - the state of the counters of the DMA
_ activating signals -PNTO and -PNT1.__=- o |
Circuit (204) is then used for: the processor to be.ff
':15t. able to carry out readings of the signals - which arrive by'
,(205, 206 & 207), which indicate the address selected in 't&_j _-
miniature switches mSW and of,the -INHC signal which -
‘comes from communication memory (4) with the BC bus.

5. THE

‘_20;-t'ii:fAiprocessor'(208)wconstitute3'the central.proceSSing'
| .-unit CPU of: the installation (see Fig. 7) The memory';
| consists of an EPROM chip (209) and a RAM chip (183).
Memory selection is. carried out by decoder (210),_..';}:
and to enable selection, signals -RD" -WR-and_-MRQ are
25 used, as-well as the three'ﬁost significant.address.‘
1inésf , S _ oo S . _

The:signalsrwhich'the processor generates executing



- propagation of the pulling up. 5 4.5 READ NG THE PO NTERS CF THE DI RECT
MEMORY ACCESS "DMA" For the processor to be able to consider .the nunber of

gdata which has been written by the DMA, it is necessary for it to carry

out i éadings of the final state 10  of the pointers. For this, circuits

(205”& 204) can pass ‘onto the nominated data bus the state of .the counters. I

of the DVA activating signals -PNTO and - . Circuit (204) .is then used
for the processor to be 15 able to carry “readi ngs of the signals which
“arrive by , (205, 206 & 207), which indicate the address sel ected in

m ni ature smﬁtches nBW and of the -1 NHC signal which comes from
connunication menory (4) with the PC bus. 5. THE CENTRAL PROCESSI NG UNI T
"CPU' 20 = instructions(2f8)inpatsbutputs ticharicdie raar peadetermgnads) -
CPU of the installation (see Fig. 7). The menory consists of .an EPROM. chi p
(209) and- a RANMxé@i phelestputisnes) @emitonﬂe‘l afpnred:hwt"i;;" crnddés3)
(210), and to enable selectlon signals -RD - MRQ are 25 wused, as

vel | as the thrERrnbbe Siapk'ty ca'ﬁp mlbég qemti%esispgﬁa sRhieF rWR

processor generates ex CUtI

ct ' t t t
read terninals, ATF UER §15$ :hﬁﬁg€€§54# ‘Lqééh fn‘é%uF%%%?g
' 5 . ~IORQ, as well as the lines of (211 to 212). '

- The address which is used ¢to activate the
A h i;;“j.corresponding_signal is.irrelevant, excepting.in the case .
~ of signal -CSRS;-as_it-canses a data-word or a statusl
. -word to be transmitted-from the"device, dependinglon-the
,'10 haddress lines not. used in decoding..( ' |
' 6. mmm;g TION WITH THE PC BUS
' The communication of. the interface with the PC is
carried- out via memory, (4), which _counts with two
'terminais or data'ports and.two address,ports; and which '
15 can be accessed Simultaneonsly-from_bothgi J | -
A Likewise (2i3)'(Fig.;8) has thelcharacteristicsthat
“when it is written in one position, output INTL activates
“and when it is written in another position output INTR
| activates. | S
20 f -f 81gna1 INTR is inverted by (214) and combines with
one of the PC bus interrupt lines. _In-this way, when the
_?interface wishes_to communicate,- an interrupt-may be
a-generated._ N |
- Signal INTL goes to input (215) of (204) in Fig. 6,
iZS.,with which it can be passed to the data bus if the
processor activates the PNT1- signal

1__A1though access to -the. common ‘- Memory can be



for the "out". To enable selection signals -RD or -WR are used according”
to how they correspond and signal 5 -10RQ as well as the lines of (211
address: which is wused to activate the - correspondl ng_.
signal is irrelevant, excepting in . the case of signal -CSRS, as it causes ‘a
: a status word to be transmtted fromthe device, depending.”
the 10 .address linés not -used in decodi ~'6. COVMUNI CATI ON W TH THE PC
BUS. The conmuni cation. of the i nterface w he PC is carried out via -+ °

“menory - (4),.

“{to 212). The

- data word or

addr ess port

Li kewi se (213) (Fig:  8) has the characteristic that when it i's witten in

whi ch counts.with two 'términal's ‘or datd ports and two
s, and which 15 can be accessed: sinmul taneously fr.om bot h.

one positi on simiXtdnddds, ast confticendraes iilf iacaddd LHY 4t ROt Bshe

posi ti.on -out

I nterface w

put I NTR activates. 20 - Signal INTR: is.inverted by (214)
~and conbi nes bdith ode (:I:Ihltshecﬁbblignaﬂ.ermnlms-BUSURt s (293) When the

shes to communi-cate, an interrupt nmay be generated. Signal

I-NTL goes toaiqﬁixateés) dQPepm-ﬂ)g ion Whp " Ias 28equieskedhiativess cim the

assed to the data s i'f the rocessor actjvates the PNT1 signal. Al though
: nﬂgﬁcﬁermry"r e figpal s?%ﬂaﬁéiﬁjs”a%ﬁs cShel |%-ig!aalses

access "to t

it accesss | S-%f’lh via g gate (216)

- side of the interface by means of signal -SEI.MC and input )

The selection of memory (4) - is ‘carried out from the o

' -_R/WR is activated by signal -WRC.

10

. ‘one side of the ~comparator  ( 217) and the:.r value must o

_ From the side of the 'PC 'bus’” the memory may be

relocated depending on the pos:.tion of the links. '_I'he. -

'four most significant bits of the pc address bus enter in |

coincide with that programmed via the two links for

15

. memory selection to be enabled

7. ~RESET AND CLOCK -

" The- outp'ut of comparator (218) P'ro"vi'de"s ‘reset. One .

‘of. the inputs of the- said comparator maintains a'

'reference voltage given by the: ‘divider (219 & 220) which-

T2

via resi-stor- (223) '_ The collector of (221) remains ‘at a
- voltage close to five volts. and (224) is - saturated,'

' putting a voltage of .approximat_ely --1,3 - volt_s on the-,

maintains a medium voltage on the positive input.

When ‘an 1ncrease 1n potential ‘occurs’ transistor

(221) -is saturated by the load current of capacitor (222) o |

negative i'np_ut ‘of ' the-_-c'ompar'a'to:.',"_ thus generating a .

o reset..

When capacitor (22) has charged to a voltage which _



‘bit . Inthis case signal -BUSYL or -BUSYR in (213) is activated,
dependlng on who has requested access in the first place. The si gnal
USYL activates the signal 5 -WAILT vi-a gate (216). The sel ection of
marfy. (4) is carried out fromthe side of the interface by neans of signal
-SEENB and input RIMR is .activated by signal -WRC. Fromthe side of the PC
bus{the nenory nay be 10 relocated depending on the p05|t|on of the links..
The four nost significant bits of the chégegess bus enter i-n.one side of
t he . conparator (217) and their val ue. nust ncide with that programed via
the twolinks for: nenDry sel ection to be enabled 15 7. RESET AND CLOCK
The output of conparator (218) provides reset..: One of the inputs of the

sai d conparatoriﬁﬁrmgtng lawreb?ﬁen%g cgahhgge q@ga)taaggmbﬁtglggf £339 &

220) whi ch nain alns a ne I um voltage on the p03|t|ve I nput .

an increase i n gk epé a{iogcgﬁguhraasmﬁbohdhﬁaﬁaﬂdrfﬂﬁlpuﬁrehtmbtbfohﬁdd
current of capacitor ?222) via resistor (223). The collector of (221)

remai ns. at a vori@igresiotors o(225e&Vv226%. and (224) is saturated, putting ap
~vol tage of approximately 1,3 volts on the 25 negative input of the
conparator, . thus gemaemtangoueréngt of\/\bortetndndad-l QECUIZD)) h%tz;7):ha¢géucta a
voltage mhlgh with the discharge of capacitor (228) via resistor (229),
- which saturates (224) a reset is generated.
When connection-occurs followed by rapid
”disconnection and reconnection, capacitor (230) allows -
l(227) to conduct so generating a reset.__ o
.'f;1o N For an external reset, it is sufficient to discharge
_capacitor (222), either via a switch, or via gate (231).
The transmitting and receiving clock is obtained
,:from oscillator (232) via gate (233) which is held by-.
_ input (234) connected to five volts via resistor (235) so
.f15 _that the clock can be. disabled by grounding if required.
\J | . ' The processor clock is obtained by dividing the
| 't previous signal by bistables (236) of the detail in Fiq.

6,_and via exciter circuit (237) of this same detail




“will not al

of the conparator is pulled to ground via resistors (225 & 226). \Wen a
potential occurs, (227) conducts 5 wth the discharge of

| owering of
capacitor (2

generated. Wien connection occurs followed -'by .rapid disconnection-aﬂﬁ‘
reconnecti on, '

reset. 10
‘capaci tor (2
and. recei vin

that: the clo

ow (221) to conduct, (224) also cuts off and the negative inpuf

28) via resistor (229), which saturates (224) a reset -is

. capacttor (230) allows (2 to conduct so generating a
For an .external reset, s sufficient to discharge

22), either via a switch, %%gate(wl) The transmitting
or (232) via gate (233) which .

is held by input (1234) mpnistépfate bodedvEdrs cbmputest$! @5eaBEE) as0 ald

g clock is obtained fron1o

ck can be .di sabl ed by grounding. if required. The processor

-

= -
<

‘clock-is obtammarﬂapehhetkegntmecommunﬁuatSogsachbunélshﬁblthe(%&@ o the

~detail in. Fi

g. 6, . and.via-exciter circuit (237) of this sane detai

CLAMS 1 A® ipRxsdnak tomputenr conmecteds t;seabtnedauma{ﬂtargeerdommﬂw ween
ions channel and the bus of a personal. computer -connected to a. -

a conmmuni cat
medi un | arge
such that-th
set of .three
non- |nteract

replasing Bpﬁ%ﬂal#sgenﬁtend. penrinkelibgentt Sermjoadl sy, esvichal s,

di | -ar ut.er consi ders ‘the personal. conputer to be a
%Pg?‘m ErgiF gﬁé RGP, %'l?n'BPWé?rl RAgtdess the ap[qrs,qna

'bﬁpu\t@r to be a set of three terminals, :_ one logical,

another 1nteractive and a third non-interactive, which'

"together with the personal computer form a working station

'ghgrag; §gg in thgt the board includes functional blocks.b"

";darea (2), a central memory (3) and a communication memoryi
~.(4), and for sending and receivzng informationiuamblock (5)':

l'capable of writing information directly to the input'

comprising an input storage area (1), a central storagef

: storage area (1), or, via a processor (6), of communicating

"'such that the board functions as ‘an interface between the
: communications channel and ‘the bus of a personal computer, t

'-and handles the communication protocol and the separation :

with the other functional blocks," the arrangement being

'between the three terminal devxces of the work station.

B 2:f jhn--interface board according to claim 1,

szha__ap_t_e_s.e.d_in_that 1t includes :

N M



,fogether with the personal conputer- forma working station: characterised in
that the board includes functional bl ocks .conprising an input storage area -
(4), a central storage area (2), a central nenory (3) and a conmunication
nmenary. (4) ; and for sending and receiving i nformation a bl ock (5) capabl e of.
‘writ¥rg information directl'y to the |npg55§$orage area (1), or, via-a
proecessor (6), of comrunicating with th er functional bIocks t he
arrarigenent bei ng such that the board functions as an interface bet ween t he
comuni cat i ons chamnel mdcaoprecessost (§)pwhisharunsnpufiredapyoasaml €8Tt he
comuni cati on protocol and the separatlon bhet ween the three term nal

devi ces of the work hendldng the pxetoceledogis aﬁ@aﬂﬂi“§@&8F&ﬁh€ to

claim 1, characterised in that, it croprocessor (6).
which runs a fixed pCOHHRIC i&%b%gﬁbpﬁﬁﬁﬂﬁéi qQ&E ©Xtd mai nt ai ni ng
a communi cation with the SO r o] e

recei ving and pre- an: %ﬁﬁ ﬁ¥#§§ﬁnﬁé$#:ng'sf%§+%&#%%d%ﬂéa Eésgghgggﬁvg
(RAM and read only QEP , each of eight- kllobytes t oget her

.fornlng the central. nenonyﬁtwm i onal bl ock (3),.- random access nenory

(RAM of one ki | oby! gy athict i dflici aldifed Al (RAMMaN dieiad GHATOT Y
bl ock (:4) mnth two sinul taneous access ports which enabl es :

memory (EPROM), each of eight kilobytes, together

forming the central memory functional block (3),
_ -_random access memory (RAM) of one_kilobyte, which
forms the functional communication memory h10ck (4)
‘with two simultaneous access ports. which enables':
_communication between the interface and the personal'
computer bus. . | _
3... An interface board according to claim 1 or claim
g ar gg; rised in that the 1nput storage area functional
" block (1) is the ‘first receptor of information and is

operable to determine the maximum

AT



communi cation between the interface and the personal conputer bus. 3. An
interface board according to claim1l or claim2, characterised in that the
{ nput storage -area functional block (1) is the first .receptor of
-information and is operable to determne the maxi mum l ength of" a bIoCk =
of information to.be handl ed by the |ntcE§ e baard,. and Is-common to t“ef
three | ogical devices which formthe wor dTatlon : An’ |nterface board. -
‘according.to claim1l-or claim?2,. characterised -|n that the central B
storage areaehgthl iopakh BI6dk ( BE | £nEPEEROLGn LA b nhaherdiaatsy Skgee for
information in-the input storage area (1) to free the input storage area 5,
~ An |nterfaceih&erdanecbodrdg andcisicormon td dihe lhrechabgdbenlaedicea '
“that ‘the conmmunication - menory- functional block (4) which has two ports: .

wi t h si mul t awbdgh fozes &her workhstiationf.ace and f'romt he personal conputer
i s operable to direct signals fron1one port. to the other such that the -
interface generat8s i nf®r intexrfage Pﬁ@rﬂeﬁ§§ﬁaﬂiésn§9t§iaiﬂ 1597 flaimace.
board accor dj ng to_cLa|n1 ) cla|n1 ~_characterised in that t he functlonal

bl ock = (5). f Nk Rkor oFUHAE scAteTRIe UndErBNal -
br anches, %Hngp:iiéﬁﬁg' g‘io?l‘f' (rzts)t eiaso%‘;?éribofe S5 Eﬂté%&’&?ﬁ‘téogto&

: each one of

for information in the input storage area (1) to free the
input storage area.: o . - 3;2
© s, . An interface board according to claim 1 or claim '
:-.ghgfgctg;iged - that the communication memory .d*f.
“‘functional ‘block (4) which has two ports with Simultaneous,flfﬁ
L access from the :|.nterface and from the personal computer is
-operable to direct s1gna1s from one port to the other such “1:
”'that the interface generates interrupts for the. personal |
'fcomputer.,,J - | .
“-6; ] ‘An’ interface board according to claim 1 or claim
'2, chargg;grised, in tha the functional block (5) for
sensing and rece1v1ng information comprises two functional : &./_
' branches, 'one for sending and the other for receiving .
information,1 in ‘each one of which there is first a
_ onditioning_block (7 for the signal in the]branch_and'in'
.that'the sending branch-additionally'includes-a block'(9)'-
for the serialisation of the words and a block (8) for

parity bit

I



_%onditioning block (7) for the signal in the branch and in that the
sendi ng branch additionally includes a block (9) for the serialisation of
;ge,mords and a block (8) for parity bit  generation. 7. An interface
bOaid ,according to :claim 6, characterised in that the receiving branch
addieonadl |y includes a serial/parallel ,converter block (10), a bl ock
(11-) for address .and parity checking, Afeyror checking block (12), and a
pre-decodi ng bl ock (13), of which an EP menory of four kil obytes used as
a decoder for ggrki ?PCh that if the information is control information
it is passed- 9|3 AR T errupt bl ock (14) to the processor and. if it is

data, it is passedquia gupvi SHfal NABbosli9ha0e t& eacXddm 86, A
conputer interface board gﬁ%stantlao? as here|nbe?ore described wth.

reference togha®adte?ddeld Ui’ &hat Itfhetbecaﬁomﬁgarnuargztdraaaﬂgson811y A
conputer conprising. an-interface board as clained in any preceding claim
: o includes a serial/parallel converter block (10), a block
(11) for address and parity checking, an error checking
block (12), and .a pre-decoding block (13), of which an
EPROM.memory of four kilobytes used asla aeCoder forns

part,isuch tnat if the.information is control information,

it is passed via an interrupt block (14) to the_processor
- and if itlis data, it is passed via a ﬁrite block to the
input.stOregeiarea'(1). |
8. A computer Iinrerface board substantially as
hereinbefore ' described with reference | to, and as
illustrated 1n, the accompanying drawzngs._ |
| 9. A computer comprising ‘an ~interface board as -
claimed in any-preceding claim.l_' |
1_/'

U



