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[&rr] Plaza - 12000023 EP M nneapol i s,
MN 25488 USA * - HP /ep TRANSCEI VER Thi s invention

to transceivers, and nore particul arly- ... to a OL8H332
which §s used to drive substantially square wave form signals having a high
frequegcy onto a transmission line through a coupling transfornmer and of 5
recei ving through the transformer such high frequency signals transmtted
by ano herﬁgglgch transceiver and a | ower frequency signal havin

a
quasi - §i nBOSEIEFLHtE £ or m which signals are concurren??‘iﬁ‘@érrrﬁéd b98% he

transm s%’?tmmehrhakl Plaza Transcei vers whi ch tranztido23ndpr ecei ve
si gnal | @gﬁ;mgﬁ%{,gpglmbﬁ@imolsi peaare vell-known in thezarpd Wiere signals
fromt or re sources are to be transmtted, 'orp-carried

concurfently over a single conductor, - this is typically _
acconp}i shed by sone form of nultimRagsCBEVER nodul ati on system 5 using a
carrie} signal. 2000023 0185332 The -environnent in - which the
transckiver of this invention is to be used is a token passing |ocal area

network in which a.limted punper, sixt our being the, naxi num nunber [n
the prgferred enbodi nent?dhlﬁo’rﬁﬁﬁﬂtéé’f’e eg\FFT‘uS The anofﬁ%’?sc%éfs'tt@%

netvor k' s oot Lagapl Fkibgedi UM o Bakfandle1 i iidlen G3PbESY S0 drive

Comuny c: n n physical nodules rs at a frequency of " _

the physi gabsfRALi LK boearet WATK FYRNEilghE 150KV ity A Yhogl eBrbgadnand
bei %._anabl ed to transm i Manchester encoded )

' onto a transmission line through a coupling transformer and of

{5 receiving through the transformer such high freguenéy signals

transmitted by another such transceiver: and a lower fre:juengy_

signal having a quasi-sinusoidal wave form which signals are

1 concurrently carried by ‘the transmission line.

_TO Transceivers which transmit and receive signals over a
transmission line are well-known in the art. Where signals from
two or more sources are to be transmitted, or carried
i concurrentl& over' a singlé conductor, this is \typically
accomplished by some form of multiplexing or modulation system

ils using a carrier signal.
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ngiy data S|gnals at a 5.0 M Hz frequency over the transm ssion 10
gdiium to any one ‘or all of the physical. mpdul es of. the network. Each
yS|caI nodut e, nmust therefore havée. the capabj lity of transnitting
pd*of receiving data signals at the 5.0 MHz frequency over bot (0485882
t the network medium In addition, there is a requirenment, particularly
ere 15 the network forns or constitutes, a control systemfor nonitoring
and controlling industrial and wutility plants, to time the
opcurrence of events with a high degree of precision. In the environnment
h which the transceiver of this invention is utilized each physical
bdul e imel udes a tin ng Thebs\environdént Shi cadlelblonaheof triaasteivey of thig
'Jbéystem/of t he physical nodul es prepare and transmt encoded timng - y
hf or mat i'on i n inventiconnm &8 toibe weedsis)aatakeny assisgnboodl kareromedworkt iinrwhich
pdi um so that the t| m ng subsystens of all physical nodul es can '

Unchroni ze wi thi AiBi%e6 Mmkezyr iy a@E\&Faé’fi“ﬂhéhe iPaxinpy supbex dp the

h 25 0023 5332 '
boystem of t FSARIECE) embadiBerr o mhiFea, JERET, Pl o dheshrcdoner the
he master. sl ”néﬂ?fozh“rse‘c %f%ﬁm@hm'ﬁediﬁhe OTBaLY © M Cogg O”coiffﬁlijm *ﬁles.

dual'ly redundant i.e. consists of two coaxia nor ma

operation both camhina&:mrdny Helt® e2ANPhysd Cal Maidled. 1sTbe ki nequsn&;syﬁ S00 M
des(ignat ed as a master is provided wwth a timng subsystemdriver circuit

"*(n""(ng—'(ng—_

whilgh drives qizaswithngbei abysical ngodujaalf ithei mgtuotkeq@erﬁoy dhel Xaken at
Hz {ont o one of the coaxial cables of the transm ssion nediu A S

econd
tidiheg subsyst MY given time and being enabled to transmit Manchester encoded

binary data signals at a 5.0 M Hz frequency over the transmission

10 medium to any one or all of the physical modules of the network.

Fach pliysical module must therefore have the capability o-f.

transmittir;g and of ;:eceivir_\g data signals at tht; 5.0 M Bz
fregquency over both cables of the network medium, -

In addition, ‘there is a tequigement, particularly wvhere

15 the network forms or constitutes, a control system for monitoring

and controlling industt:i_al and utility plants, to time the

occurrence o-f events with a high degree of precision. In the

\ o environment in which the transceiver of this invention is

'. | utilized each physical ‘module iné;udes a timing suhsystem,

20 Selected ones of the timing subsystem of the physical modules

. 25
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zesignated as a-slave is also provided with such a driver circuit and
'Wes timng signals onto the second coaxial . cabl e of the dpatnqs
redugdant transm ssion nmedi um The length of the cables is [N e(?g(?
4length of  substantially 1000 ft. in the preferred enbodinent.
jadditional information on this 15 environment, -reference is nmade

dhe follqw n concurrently file atent applications: 1. Vet.hqod

1 Appdhst g.gnte%ne,l 8ense At o %i‘i"’d‘dhpgl'isr“bi‘?gsggﬂs?gtm B‘FYT#@]PWA?@&I

Mbduljes o 0 € r K, . | [ ,
oozzi‘f’ﬁé’hd@h% &‘P@Lﬁ“‘é‘r‘f&"?@&e%p ?cé& BReEt5000025) It is

fore an gy eeheOfpid¥etried canbOdineéht) Othee Eodmdizativar Médiim cds

oRtp a transmssion.line through a coupling transforner high

jency dndldyartedindantqudr.e.wat 2Zonsistmadt two ceaxizlecablésom tlme

4m_ssi on line through the coupling transforner any suchggiggh frequency

ndl S | PaFmadeRPeAtinD hothsifahlingn cannye they BPRS aR2 [ BLERALSt onelhe
| ne] 1 2o00aone VoiaRben’ ank PR iR a mabtaE 1R ko A o, £ "

descri bed 4 o 1 i ken gk 0 trﬁmei : c i
trangm t aén‘gu?g-ile?ei 3(‘33-?1% i [b\s;i'?la%ge 0 ﬁgll'gﬁiivgts ohe f rg\éﬁgﬁgeag%/e?ﬂ;mg
si nglie conglighalleothadiihaMa Ot epienelys ©ff AR5V R aontiyl dnedeossi ghel corxial
different 5 frequency which is also concurrently carried by the single
condyct or cables ab- thendxransmissiondwiedioms or Adevensnd [ ismdags . subsytatem
detai'l s are characterized in the subcl ai ns. .
10 gdesignated as a2 slave is also provided with such a driver circuit

e

and applies timing signals onto the second coaxial cable of the
dually redundant transmission medium. The length of the cablgs
is limited to. the 1length of substantially 1000 f£t. 'in the
preferred embodiment. For additional information on this
..15 environment, reference is made to the following concurrently
filed patent 'appliéations:
1. Method and Apparatus for Synchtoni_zing Timing
Subsystems of the ’Phyaical Modules of a Local Area

Network, EP application 85

» (I2000022), and
2. Driver Circuit, EP application '

(12000025).
It is therefore an object of this invention to provide a
transceiver which can drive onto a transmission line through a
. coupling transforme; high freguency substantially square wave

signals and cén receive from the transmission line through the

sinusoidal signals present concurrently §
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ti‘r anscei ver of this invention applies to a transmission |line input ;
Si na:j[‘s which signals are applied to the transm{ter 10 circuit gét{dhesssz o
tr}nis?jt:ei ver. The input signals are Manchester: enggded binary -
siffnals of a given frequency. Signals carried by the transm ssion
Ii?e are applied to a data signal receiver circyit of the transceiver.

Theg data signal receiver circuit of the transé€iVvér anplifies and reshapes

any data signals 15 present on the transmission line, or applied to the
trgnsm ssion line by the transceiver's transmtter circuit, and produces
subhidata signals pRhdechats achigrad byuthet invention as dgaseibedrin claim

ng signals ye senting.encqded. timng.data at a different frequenc .
e fim that Sof ¢ s 8vsARBRORLEEI0NER ¥ «aRnBrglver ‘Mhamcans traRIT hotng ae-
applied 1o a tidune ol ¢aglses GBLVSE Harldlc ! BASCRLYGIend oty 8MBhAS]E%onauc-
angl squares the quasi-sinusoidal timng signals presént on the '
transni ssion |iteer and whidhceansquss asbedividl A0sesbid A ype d3gnhCattd A Ererent
signal output of the transceiver. The timng signal's in the preferred '
enpodi ment hAvEremengy sijichf i absd porcuviently equciedybyt Haen strigte fooaduotor \in the ab-
offhe data signals, and both types of signals can be . _
aré present at SEhe® Sy padulghotser QIR o MUl tiplexers @r] damdtiplexers. Further
objiegts feat ur gs.an f ;the.invention will be readily apparent
fr;rf__bnﬂt he fol | ow ng ge*gg%i p%uliéoﬁnaérofzeg %r g?eefﬁ%%aﬂ’ﬁ)odi nment thereof, taken in
conj Unction i th TageaaoumRRRved UENYe FVERIGR GHPIZEOtD #ransmission
nodi fii cations may beeaffecte \I/'ﬁ%tghout eparitalli ng rom\b?ﬁe spirit and sconpl)e :
and %"t he novalimeonngnits sfghdEs dkbi¢Ssignalacaie appried o sthe tiamsmitter
isigpcircuit diagramof the transceiver of this invention. In the draw ng,
transcei ver 10 1®ireudgeref i thel Itranseedverd byThe input signals are Manchester

encoded binary data signals of a given freguency. Signals

‘-

carried by the transmission line are applied to a data signal

receiver circuit of the transceiver, The data signal receiver
: gf-.": circuit of the.ttanseiver anmplifies and reshapes any data signals
. 15 present on the transmission line, or applied to the £:ansmission
line by thg’:.tranisce'i_y”er's transmitter citcn__it., and 'produces such
data signals as the data si_gnal output of the transceiver.
Timing signalé representing .encoded timing data at a different
.frequency from that of the data 'signals also present on the
.:':..-"\ .20 transmission line .are applied to a timing signal receiver ©Of the
transceiver which ampliffes and sguares the_ qﬁasi-sinusoidall
timing signals present on the transmission line and produces

sqhazed timing signals as the timing signal output of the
transceiverl. The timing signals in the preferred embodiment have

25 a significantly lower f£freguency th'an the frequency of--the data

and both types of signals can be (4hd norme '.are

s

signals,




t r'ansforrrEE 112 to 75 ohm c'oa>'<ial' cable 114, the
transmgion nedium or line, of a |ocal area network. One end of
transm §

®ion |line Wwnding 116 of ‘t-rans]‘o_r'mer 112 i s connect e$t|883§32
central Fonductpor of cable 114 and the other end is connecte

cylindrigal outer shield of cable 114. Cable 114 carries, or as applied to .
it, two.gignals, a Manchester encoded 5.0 M Hz substantially square wave
signal spnetines identified as a data signal, or data signals; and a 12.5 k
Hz quasi% or pseudo- si nusoi dal signal, sonetimes hereafter referred to as

a timng sionginef’ objULod Fedlfilés Skl Califiniddis' Gl B! SnbeREEIP i1l N
the prefger(e odi meént encoded timng in orma I on. Transformer coupling
bet ween ¥ qaXirebdshp| appsr entd ﬁr.roansmel ol 1dudng Sdétad ptaonsofae prBfetredind

potenti g s of transceiver 110 -5- 000023 0185332 fromtransm ssion |line
114 and §f repbodhwent okherpof entrkes din t benjunptdon weith othet lasccophyry ind
nodul es of_ t he | ocal, .area netwgrk of which cable 114 and transceiver 110 or
el enent 4 zﬁkaazge Prok hé’aéﬂe%@aemdr i BRAIEITaki PR MpY! | begatfected
appllca;lo n Lygr _of e ch of hysi cal

modul es ; fof¥ §B§Hta e&awgl;lgg f s%kéﬁ'nt ?&?Fﬁ at!&'&pl é’eﬁee “E%f °? £ eraﬂ%‘é%]f ver
116111 4StdoRbeges B&eﬂfeem urd, 0 e 24l AR f JENd © 814 J:%g%zk iz a
timng 4ignal s on cable 114 pro uce uce tages across “transcei ver
wi ndi ng {1&igkus eudiagoan remther rfeanéaeivér a1 Cﬁhzholhvéx&iod he data and
timng gignals present on cable 14 exist. The signals across transceiver
w ndi Rg4118 are applied to the inverting and noninverting termnals of

operatignal anplifier, 20 through |low pass R C. filter 22 which filters out
the 5.0{m Hz In the drawing, transceiver 110 is operationally connected by

3 'coupling transformer 112 to 75 ohm coaxial cable 114, the
- transmission medium, or line, of a local area netwlork. One end
% of transmission line windingllé of transformer1l2 is cdm‘xected to
the central cgnductor of cablelld and the other end is connected
to the cylindrical outer shield of cable 114. Cable 114 carries,

or as applied to it, two signals, a Manchester encoded 5.0 M Hz

substantially square wave signal sometimes identified as a data
signal, or data signals; and a 12.5 k Hz guasi-or pseudo-,
sinusoidal signal, sometimes hereafter referred to as a timing |

signal, or timing signals since the timing signals represent, in

the preferred embodiment encoded timing information.
{.% Transformer coupling between coa;ial cablell4 and transceiver

110 is used to isolate the ground potentials of transceiver 110

~
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Bk

~signal from the conposite signal appli'ed to operational 15

anpgi fier 20. Capacitor 24 is connected between pins 1 and 8 of

ope¥ational anplifier 20, to control its 'frequency respo .

q)e;at [ onal' anplifier 20 renoves fromits,oufput at pin 6 any Sift%g’s?%

M ¥ prot renoved: by filter 22. The output of operational
arrré_tf'ifier 20 thus, is the 12.5 k Hz timng signal. 20 The output of
opegational anplifier 20 is coupled through capacitors 25 and 26

whifth are connefionl trisneRdesibal 116114 cand)\Frion thel QPYUNAf prEditixls of the
corgpar at or 28. The vol tage on the noninverting input of conparator 28 is

a nief erence voltranssebreramsr oxhent physicel modnles |af, fhes 1qaaly area, network of

th___-}outpui*/of 2 co rator 2 t its term.nal 12.is nornally hi n

lng 'E?si)gggl isoliéf batﬁgi‘iéc}sgpw%sgfﬂm?{“ﬁ - OF. ‘leFﬁ ﬁr%fo ”&%t ﬁ@s the
: - | -Si i gnal s | it so

thdt the out pu%svzeco eﬂﬁ‘%#*@gqghﬁggf\%gsg gi gnal@?&gggaf’gé wi dt h

of ihich isSrepresentativepgf tthaneeiver SBEU%&ic‘#"o‘ﬂ\/aifﬁe'?‘@ﬁ&'b!dalfdoﬁﬁies of

non,:iz’l nverting input. 5 - The anplitude of the 12.5 k tim ng signals

applied to a giststh & anetworicris aibstagisilgnal duplecuee froEmthec tramecedirer 110
cabl e 114 varies as a function of the nunber of physical npdul es connected

to icabl e 114 aridlusgriabadi h Thecpbesenicel of As0aM zuidatat Abgnile fengd 126 k Bz

squjare waves pr.oduced by conparator 28 vary, from 30-6Q 10 mi ¢croseconds

(q[ err] sec.) p tim hSMrQBI CRRYS ngoK"%PﬁepLﬂ‘seiRBH?ﬁ yoitages across

elijmpnat ed by ¢q ti,ng th t put, jof CO Lator t .

mul .tiVi’brator g‘t{]’qﬁ%giygﬁewgﬁgpgnﬁaofd\ﬁm‘f@ 13&'9%:%%{‘%928“?5??? igeg}'xxch both

Mili i vi b:rapor e h i Q%f?ﬂ%es t | gpgl f

conpar at or 28 stgé?hg?&zaéﬁk ;e)ﬁjjldégﬁjjp?o uced Biyoé'*é‘b@ O Rednre ONF e The
b signals across transceiver winding 118 are applied to the

inverting and noninverting terminals of operational amplifier 20
through low pass R.C. filter 22 which filters out the 5.0 M Hz
data signal from the composite signal 'applied ‘to operational

15  amplifier 20. Cafacitoz 24 is connected between pins 1 and 8 of

' operational amplifier 20, to control its freguency response. -
0pe£atidna1 amzilifier 20 ;:gmoves from its output at pin 6 any of |

the 5.0'__!!. Hz not removed by filter 22. The output of
\_; opér'atibnal amp_lif.ier 20 thus, is the 12.5 k Bz timing signal.
- 20 'fhe output of operational amplifier 20 is coupled through
capacitors 25 and 26 which are connected in parallel to the
inverting input of voltage comparator 28. The voltage on the
noninv'ett_in_g' input of comparator 28 is a teferet;f:e voltage of
app:oxi_ﬁa-tely 10 to 20 millivolts (mV.) so that the output of

25 eompat_atoif'_'z's"a't its terminal 12 is normally high vhen no signal

is be:lng '#pplied to its inverting input. Comparator 28 squares
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15 @@rparator 28 is converted into a squaré wave signal having the period
cor@ésponding to a frequency of 12.5 k Hz at the out put of one shot

mul @ vi brat cor *30, The output of nultivibrator 30 is applied to

di ffferenti al driver 32 which produces anplified and reshaped 85332 H-

ti mgng signals at TTL |evels. The timng O signals produced by driver
32 gre one of the two outputs of transceiver 110. The timng signal output
of transceiver 110 is produced by its timng si?nal recel ver Whl ch wcl udes

fllter thre gpesatsbnmomm&ninqosim@arapp ed tohelbnde haha*P®river
32. 32 The nal s across, transceiver winding 18,ar I o]
ver h| gRtrye n ?’“Eﬂ?’f‘a‘erﬁq A8 zfrrpﬁq“f‘i‘@r "§Zfeo1‘qtgﬁ‘élda?32 igﬂhégpgbg%
0184332 e V. f 0 [ aI
ot ] 1 et supt ¢h = febEeRrafat e oF M DAY diiiciRat RS nipI1BaT
The .outpytitg)fnémf,{ﬁr&thgahnggpl ifier 34 passes through high, pass R C
fitt}er 36 which renoves any 12.5 k Hz timng 5 signals. The 5.0 MHz

dat 4 5si gnal Eheo Lampifi thidet @f Thean2.5pk! tiving sigmads hippliedeso topivge
congdarator 38. The 5.0 M Hz signals applied to conparator 38 rray not Qe a.
squdr e teansceivers | biming cailopallxresednetre frme hhghe?oﬂ‘#ié&u

Che ooV SEHER | 28 oD BFEL bl 96 (AbRE R BHFL 9B PR fﬁ%ﬁﬁg?ee .
dat 4 51 02l gubori E2kn "PAE L8NG O Ongbf@m agaw i WA

ot e wd The™“squared up and anplified
T | \iln 63kRe blard!ilesOip LUV YT cofa PRESL28 i OVaiPrerGal 30-689 and

40 both are enabled. Anot her function gates of 39 and 40
wi | Iftbembapd sé coiisel(qw. sec [y M  Such undesirable variat‘:ions in pglse
| width are eliminated lboy connecting the output of do.mparatoz 28 to
one shot multiv-ibrator 30, the time constant of whiich is set to
40 u sec.. Multivibrator 30 senses the leading «dges of the
output signals of comparator 28 so ﬁhat each . pulse produced by
{5 cémparator 28 is converted into a sguare wave signal having the
| period corresponding t.o a freguency of 12.5 k Hz at the output of
one 'éhot multiv;bratc»r' 30. The outpht of multivibrator 30 is

_applied to differentjfial driver 32 which produces ampliified and

breshaped 12.5 k Bz i{timing signals at TTL levels. The: timing
0 signals produced by driver 32 are one of the two outputs of

it i

transceiver 110. The timing signal output of transceiver 110 is
produced bjr its timing signal receiver which includes filter 22,
operational ami:lifez 20, comparator 28, one shot 30 and driver
32. "

5 The siynals across transceiver winding 18 are also applied to

very high frequency differential amplifier 34 of the data si¢nal

- -

!
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&ooooza
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gate 40 the output signals of conparator 38 are applied to differential
driver 42 which produces anplified and reshaped, or squared; 5 0 M Hz data
signals at TTL:levels, the second output of transceiver 110. qgasz
si gnal output of transceiver 110 is 20 produced by its data signa

receiver which includes differential anplifier 34, filter 36, voltage
corrparator 38 and driver 42. Data signals, Manchester encoded bi nary square

wave signal 8mptifier refjuarunscedved. 20 Whikch Bhplifies tﬂhebebonitrduwt @ilgRalpr
applied to, bl e 114 are desi gnated as TXDATA + on the drawi ng and 25 are

the data mﬁ?ﬁa}‘ QoM He dnbai signalsrandt the R2abskeByetiming ﬂl!elll
dat a si gnal ar e |n t ferential driver -8- 12000023
5332 44, uwé’?‘\gf%ﬁdut TR out c‘l’xfQ a‘g Lerantdal, é’!ﬁ?&éﬁeél §4 PRBEGE t$§§8§%f

npn transi skEgs 4% . They £ e t [ ]« 118

coupl i ng transfo?ﬁrrg? ?lf [ sf%:oﬁgn&tec?gd(j‘{}%):p‘{agl Egﬁéfgﬁép \;kngr eis“ffpspl 3/‘ vmg htf‘ﬁ‘i“g
col | ect 7 cdignadimsi Sthie 45.0C QONHC {dital A 1B %@ o wm@bagakl&:@mippuea
collector of transistor 47 connected to the other. When transi stor

is turned g a yeryl thigh speled boldaye! comparratos SE.M arrhe Ssi0om: Iazmtignals
wi ndi ng 116 of, O% polarity and a voltage of the opposite polarity is
devel oped RHR todisRPPEEAtAre 3] mariRetorbe7ai sgvarecwiave 85 appliedrto

I bi ey h k. t | t
of 00" m v abYe itk BERNc (UE Wlshex Fiiusncuatonceonhts O the  satdre
D fferpmt A I
forcedﬂ'f]oI ?ﬁﬁ Isﬁ?gﬁilérr%g ﬁkgegﬁsﬁégv\g é@P}e éfgqteggﬁ £ §i Ch%y%&(f?ligt?ci4
i s a0 c afercablleringer ‘ﬂ:-rhfaﬁﬁ:%?' 8¢ ‘U&%Qréﬁ the 500 ALz @Aata"398hbYE so
And gate 48, +the signal XM
that their wave: form :ls once again that of a sguare wave with

Pulse widths of 100 £ 10 nanoseconds. The sguared up and

amplified .datia- signals, the output of comparator 38 passes
through Nor~Gates 39 and 46 vhen both are enabled. Another
15 function of gates of 39 and 40 will be explained below. From
‘gate 40 the output signals of comparator 38 are épplied to
differential driver 42. which'pmduces amplif.ied and reshaped, or

sguareg, 5.'0 M Hz data signais at TTL levels, the second outpi:t

of transceiver 110. The data signal output of transceiver 110 is

\~20 produced by its data signal receiver which includes differential
amplifie:xr 34, filter 36, voltage comparator 38 and driver 42.

Dat.a signals, llanchest‘et encocled binary msquare wave signais

at a firequency of 5.0 M Hz, that are to be driven onto, or

3!915.ed'to, cable 14 are designated as TXDATA+ on the .arawing and

25 are the data input signal to the amplifier circuit of tr.ensceiver

110. The data signals TXDATA+ are input to differential driver

12010023




se. The inputs to gate 48 are'the transnmt enable control signal

TA- and the | oop back control signal TXLOPA+. To enayl ' 44.

$ control enable signal, TXM TA- nust be negative and tﬂgf%sp%g& .
coptrol signal TXLOPA+ nust al so be negative. Wen TXLOPA- is positive Nor
afe 50.is disabled which prevents data signal TXDATA+ from bei ng applied
asjone input to Nor Gate 40. At- such tinme as control signals TXLOPA+ is
pofi ti vddandthex tee. quEPNESaaf, cWhich 2rgnAPPLked\respeckivelyeda i theor a

Bodanasiecet” ot hrdRkiafeld i i1, "/ ke topl Se030sgeuded”
015332 - i oBLOhein. ibs. iy
crfo cavBioRnd RECTer" bopLhd" ckdnit ridPEFZCEE ebfidiren N 715 TiRES

OPA+ Gienatife cOiRRbhor ol trankistes el agRes.
» apprrggr tsﬁgﬁ%h Nor g:tes_SOr gnd 518 totS‘dc}ﬁ%l?‘grgEtenglﬁadgﬁger

5 Tiend, ofhwdndkngll8 amd odidieictor ofatnansistdrs {IXRdhAected tppthed to
e differential driver 42 which causes the sjgnals TXDATA as applied to
binscePtherio t ¥bep (HANKISEOE| ffnl 15utpukned ORandtevpdtage( wilde Peason

oo BePROPAEA, RS ntERALAC ki V408U S oo ETaf R pebd™
SHoC L A°a8 R br BHL ORI TE 1 byl b8, BRGPRIR IR oyl i

Diff f er eghepl €¥dne¥stdt 107! ¥8etuined Con t tohi @iveaUses applyloa ®¥peYaS Of
drlv&r{.44 to be in their high inpedance output state during the transitions
agsotrasquaret wapewdatagsignainthavdmey iangpeak to peak voltage of 800 m v

and corresponding to TXDATA+ onto coaxial cablelld.
Differential driver 44 is a tri-state device, the outputs 6£
which are forced to their high impedance state when the voltage

on pin 4 of driver 44 is a logic zero. Driver 44 is enabled when

15 the output of negative And gate 48, the signal XMITEN+ is
positive., The inputs to gate 48 are the transmit enable control
signal TXMITA- and the loop back control signal TXLOPA+. To
enable driver 44, the control enable signal, i'quTA— must be
negative and the loop back control signal TXLOPA+ must also be

3‘6 negative. When TXLOPA~ is positive Nor gate 50 is disabled which
prevents data signal TXDATA+ from being appl'ied. as one input to
 Nor Gate 40.

'At such time as contrel signals TXLOPA+ is posit:l_ve and
TXLOPA- is8 negative, the signal XMITEN+ is also negatiye or a

25 logic zero which disables driver 44 and puts it in its disabled

high impedance state. Transistors 46 and 47 will both be off

12000023




wn: - Thi's hi.gh i npedance state assurés that - transitors 46 and 47 will

' deI’I ng such transitions. As a result the data transmitter circuit of
t¥anscei ver 110 which i ncludes differential 20 driver 44, any
nsisters 46 and 47 wll present.- a high inpedance to trgngﬁgggn

I|ne 114 during such transitions as well as when no data signals are being

d¢iven ontq,.the axi al, ,.c 4 n ' S tra '

circuit. T&é‘ egat%qrvg ei‘de?‘tgoﬁ'i[]q}’an@ielié%rfi &g{co%llj%eas&dat aﬂélfnghg% gg ég
its out _pubm\ﬂl%h%? theesigrateTai.obhe Ad MorSightd B9 ks disubled by the
tiransm ssion line 114, the data signal transmtter circuit of -10-
1]2000023 siyha333xxLoPAs$cei vedalka0, signailen MXDATAt,vewill0 undey i tthelseop
back no the data signals TXbATA+ are applied directly tq the Iine driver

of its %gt &irres'@lemen_cesf clhe . 791#@% Hhxgugh grlier ci9akes 50 t%céfveﬁm
oo net . . e & tim !

recerved oftyerhakidh iy ouns e Whdy A 16 THIRELPET fatal
noted that deublis MxBARAECrETiITRA! 3P dhe lUtiGtentady! Brdbet Nd2! waalen

control net I's provi ded wit two transceivers as Illustrated. One

for each cQfuselethadiighaTabhind s tApp138ESE0 Ot At edver 1S to bes the,
each 10 physical nodule can transmt and receive data signals over both

clabl es and data sligoalcowtput tofiritr@nsicedues X% om both cabl es of the
tl'r ansm ssion nmedium: - Fromthe foregoing it _is believe obvious that the

transcei ver of Thei seppoenfPonleaning Jhack (93t Fianade TXDATAY o 18 $RaREMidm
2, 10 090 Yol (305 LA SR SREhYS sk O8RE o bEBYESY, UthBl 11
TXDATA+ were not within specifications, . it could interfere with
the proper operations of other physical modules of the netwoik-
recei§ing signals from cablelld,
Differential ariver 44 includes a ‘circuit which causes the
15 outputs‘ of driver 44 to be in their high impedance output state
| during the .fransitions associated with powering up and powering
down. This high impedance state assures that transitors 46 and
47 will be off during such transitions. As a result the 'd;ta
transmitter circuit of tr'anscéivet 110 which includes differential
\. 20 driver 44, and transistors 46 and 17 will present a high
o impedance to transmission liné 1)4 during such transitions as well

28 when no data signals are being\driven onto the coaxial cable

114 by transceiver ]id"s > {.ﬁ RTE ) -

The data receiver jof t;i’:;‘ﬁ%ﬁve 0 produces data signals as
- / RN =4 .

i
o
!

25 its output whether h ok the data signals is from

transmission line 114,\ % “sh¥hal transmitter circuit of
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e preferred enbodi ment the significant conponents of transceiver 10 . '

~op-anmp 20 --: LM 301A 20 Vol t age
frpar at or 28. LM319 Mul tivi brator 30
@-02 Differential Driver 32, 42 & 44 DS3487 Dif fent |oal‘l %r%ﬁ#?er 34
733 Vol t age Conparator 38 LM361 25 which are

gmercially available products of the National Sem conductor Corp.
31- 12000023 01 32 Clajnms: . 1. At 2 f | yi ' l.s t
R A S SRR e I iy L AT
§ 7 ¢ tne Bata B1ohhESHDbARE "B arpited Dirbbead ed ERE 3RRLY PGy O
Irst type of signal having a first frequency to t transm ssion [ing

(314); b X igtiteeCaat® réBeler 3éircifi .38, THE. tiRind 28idr¥1 réireQiei o
sqid first type of signal having said first frequency fromthe transm ssion
| gne (1ll4ransceidér 110 cproducen omiyeitdoringe aignals, ag0itB8SputPut 32whick re-
cgiving a second type of signal having a second fre- quency fromthe

t dans s§#udnsi9599544)ersaxacgkxgﬂupéhnqugmsﬁq§Asulbepﬁg edefdloparede

t 3 ansm Ssnie Qrolrw € C:Pt? Clé Ene:%l ¥>eWir}o 'et et:l:cait:r S.;mt FQP.S %‘;&L?P&é' exlniodiment

each physical module of the local control network is provided

=~ o 1 .o |—© O 2=

with two transceivers as illustrated. One for each of the
coaxial cable of the transmission medium. As a result, each
"'Tb physical module can transmit and receive data signals over both
cables and can also receive timing signals from both cables. of

. the transmission medium.
Prom the foregoing it is believe obvious that the transceiver

of this invention can transmit to or receive data signals from a

15 coaxial cable and simultaneously receive a lower freguency timing
-signal. .
In the preferred embodiment the significant cdmponents of
transceiver 10 are:

op amp 20 -~ : LM 3012

20 Voltage comparator 28 . LM319
Multivibrator 30 96102
Differential Driver 32, 42 & 44  DS3487 (-
Diffential_ Amplifier 34 : | LM733 &
Voltage Comparator 38 ' LM361

25 which are commercially available products of the National

Semiconductor Corp..
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'f*Thetransceiver of claiml1, charac'terized:i d;ﬁ
goupling transfcrrmer (112) has a transm ssion |ine w nding (196* %é

L r anscei ver windi n& (’ 85, 20 e) the driver transmtter nmeans (44, 46,
7) are coupl ed 1.oat heahseesest \Sar wppdiytgg (4dildaXotodandi rgceieing rsig-t ype

$i gnal having a fi Q%i?q&gg SI o] i gef114) ;4 f he
first receiver rrea%giﬁggglg & s%ﬁgn zgﬁéare ¢ N gcguél%adt tgor{he
transcei ver wi ndi nd @128% ) ¥eceiving first type S|gnals haV|ng sai d

first frequency; aad @rahbRicenOMéansCquier46pagts, (122) #0xr APplpihg I2) are

coupl ed to th% transcgifg ndlorﬂh(%%‘géogg@iﬁ&caelﬂlrr& frgqggg?iegg%etype

S|gnal havi ng“a secon Iscarrie
transm sgjon |ine con(tm-'memﬂi%/im tiinend 1A#) st type signal. 3. The

transceiver of claipp 2ikgt ﬁ@é&%éﬂm&%&t leh;aidy FUADG oyeagipt eosigRal s
having a first frequeng

axi al and e
dat-a signals carried 5?#%1 C%ﬁij)g ﬁr@a:bfcgpgntaf a_lg%ﬁ‘fégpdgftig #rsct ving
si gnal s havi ng a secofite@uencye rfxom \ihiec irdnsni sgibn iLineg (31§hal and 13 -
0185332 are ogyri e@)CQQEUﬁ&eﬂEééﬁ.\@f H&‘inﬁo"{"éta' 2@813!89 ‘b h32)rggrcrd-e r |

zedint hat: h) the transmtter neans 6, |nduceavltae
across the transni ssi GRIVIRG 3isRANG EYPS) °fosja'iﬁﬂ41y b??"i g a sggead ‘benal s

to it he coaxi al cabl e ghédyry fyon e itrahsméssiomrlieand 1334, s86Q S850180,
401 42)

type cf zicnzal being present on the transmission line

?Z concurrently with the first type of signal.

A 15 |

' 2, The transceiver of claim 1, characterized
in that

i. d) a coupling transformer (112) has a transmission line

" winding (116) and a transceiver winding (118),

20 e) the driver transmitter means (44, 46, 47) afe coupled to

the transceiver.windiné (118) for driving the first
type signal having a first frequency onto the trans-
mission.line(114);

f) the first receiver means (34, 36, 38, 39, 40, 42) are

25 ' coupled to the transceiver winding (118) for receiving

first type signals having said first frequency; and

g) the second receiver means (22, 20, 28, 30, 32) are .
coupled to the transceiver winding (118) for receiving
the seéond type signal having a second frequency which

30 is carried by the transmission line concurrently with
the first type signal.

The transceiver of claim 2 for applying substantiaily

[7V]
.

square wave data signals having a first frequency to a co-
35 axial cable (114) and for receiving data signals carried

by the coaxial cable and quasi-sinusoidél timing signals

having a second frequency, which data and timing signals

-
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and reshapes data signals present in voltages across the
ei ver winding (118); and j) th& second recei ver 'nfeansé‘iz 203)%8,
) re- 10 ceives, anplifi-es and reshapes the qu 853 dal
i i@ signals into substantially square wave signals of the second
gncy. 4. The transceiver of one of the preceding clainms, ¢ h ar- 15
actyer i zsggedcarried donturrentiy By fiHscdasmiSicamales are

fintially s%gare wave Manchest er “encoded data  signals having a first
fiuency afdfa Fpredetertnith&d jm%demiﬂ pal® t 0 Hdhid 5l t age and the second

_ sihgnal Sx)ameqm?iﬁgdm ieland) (ﬁ”' 46/ im)ngrﬁwhsvo?.a:iaéet i-m ng
signaj s having a_se requenc i c ata _and tim i gnal-s_are
present & the s%%%%nethoenqﬁ@%ﬁ n ee;wajﬂ%jt% (fn'ig‘reét q;(?atagP gnal s
ves (34, 364233 sSignall 4P )thenclosdkiala akbleer(ididdguit (42) for nmaking
the data 25 [ j t t t pansgehver; and
m the tining 3, étr?zﬁs %’er}f:gg:lg\}%\r@( 53 25 §8n(3%' p'if;(’tz') Oj|c8rf- Iyc?l'ué?g g%c;r'i ver

§t (32) for nesaines he ti mndy reshanes Aatia lanads aresentutdnof the

transgceiver. 30 Jolkydd ATYs thePitrdridBidré¥ windiny 41183 ;Canae I | z e
di g that the Trequency of the data signals is 5.0 M—I% 6. The
transiei ver d&f &hg fiegond regeiver; means, (23, 20 #8530, J2)nreqy g ¢

the ffrqguency of derdd Mawplsifandl and resiagd? the QA3 FAntsolidal
transicei ver of or]:e,of'the,clallrrsé}cto% cplalr - .
_ iming signals into substantially square wave signals

ﬂ\ of the second frequency.

4. The transceiver of one of the preceding claims, ¢ h a r-

15 acterized in that

k) the first type signals are substantially square wave
Manchester encoded data signals having a first fre—
quency and a predetermined maximum peak to peak voltage
and the second type signals are quasi-sinusoidal

i 20 timing signals, said timing signals having a second

3 frequency, which data and timing signals are present

: at the same time on the coaxial cable;

1) the first data signals receiver (34, 36, 38, 39, 40,
42) includes a driver circuit (42) for making the data
signals available as an output of the transceiver; and

m) the timing signal receiver (22, 20, 28, 30, 32) in-
cludes a driver circuit (32) for making the timing
signals available as an output of the transceiver.

5. The transceiver of Claim 3 or 4, characterized

in  that the frequency of the data signalé is
5.0 MHz.

6. The transceijver of Claim 5, characterized
35 in that the frequency of the timing signals is
12.5 KHz.
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gict eri zed by -a loop back circuit (50, 40) which bl ed .
‘N response to a +oop back enabling signal applies data si gna\@qrgg%i 0"
the transceiver 5 directly to the driver circuit (42) of the data

si gnal receiteThastramscapvenpof sne 40f thej glpd®p AatR Enabl Fnh 8i gnal

mhen present . digsabli ng £he Lr@n§n1t5 C'écﬂbbp(ﬂéck4§iréalt %90 840The
transcei ver of aone .of the precedin ar- acter

d
n t hat aMighplheniepahled ?%SEBﬂﬁécF@dabéPREeha?heePPQﬁéeglver
wi nding (118) ahigmal ogppphiesndatanpidha®s gpplried tbetneceﬂdnseeewer

s (23? " ety 3 the GRS SEERIEL, Thof, BECHRe, dafie elghal ©
connect tC)tfnecnimnt 634tfﬁﬁiﬂﬁﬁﬁﬂ3@naﬂ0anﬁ2ltlsa1@2D¢opabacksenahéing
| nput (4)" receiy | £ @?é‘é ﬁéﬁ? st L@9€ K 1ng Bﬁ@gﬁgé?kﬁt%'}pHirgﬁi't"erS a

squar e shaped v I'mng Signal. ranscer ver cl ai
charact e4‘n 46 471.n t hat one shot multivibrator (30) -
connected 25 to the output of the conparator (28) for delivering a re-

shaped tlnlqg gnal . ~~~
The transceiver of one of the preceding claims, c h a r-

.' acterized 4in that alowpass filter (22)
‘ is connected between the transceiver winding (118) and an
operational amplifier (20) of the second receiver means -

(22, 20, 30, 32)}.

D

15
9. The transceiver of claim 8, characterized
in that acomparator (28) with its one input (5)
is connecﬁed to the output of the operational amplifier
(20), at its other input (4) receives a reference voltage
20 and at its output delivers.é square shaped version of the
timing signal.

10. The transceiver of claim 9, characterized

in that one shot multivibrator (30) is connected
25 to the output of the comparator (28) for delivering a re-
shaped timing signal.

T O A




