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UNITED STATES DISTRICT COURT A F

FOR THE NORTHERN DISTRICT OF uuro&lfxs g p fﬁ'

FORTUNA POWER SYSTEMS LTD.

Defendants,

ACTICON TECHNOLOGIES LLC ] CASE ND.
!
Plainuff, ) COMPLAINT FOR PATENT
) INFRINGEMENT
v, I
!
SHINING TECHNQLOGY, INC )
DYNA MICRO, INC. d/b/a ADDONICS )
TECHNOLOGIES: ICHIKAWA |
MITSURL CORPORATION; WISE )
ADVANCED, CO. LTI and ) JURY TRIAL DEMANDED
]
)
)
)

1. INTRODUCTION

l. Plaimtff ACTICON TECHNOLOGIES LLC (hereinafier “ACTICON"} is the
owner of LS. Patent Nes, 4,972,470 (“the *470 patent™), 4,086.506 (“the “506 patent™) and
4,603,320 "the 320 putent™), which deseribe various forms of elecironic connectors used to
connect computers to external devices such ue portable hard disk dnves, C13-ROM drives, and
video 1erminals. Defendants SHITNING TECHNOLOGY, INC.. DYNA MICRO. INC. il/b/a

CUMPLAINT FOR PATENT INFRINGEMENT 1
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ADDONICS TECHNOLOGIES. I[CHIKAWA MITSURU CORPORATION, WISE
ADVANCED CO., LTD and FORTUNA POWER SYSTEMS. LTD {collectively.
"DEFCENDANTS™) are manufacturers and/or distributors which make. umport, offer for sale, sell
and/or distribute vanous electronic connectors which embody the “321) patent, the *506 patent,
and/or the *470 patent. DEFENDANTS are, therefore, infringing the "320 patent, the *506
patent. and/or the *470 patem. ACTICON demands a jury trial dnd complains against
DEFENDANTS as follows:

I JURISDICTION

2 This 15 a patent infrimgement action ansing under the United States Patent Act
(35 LL5.C. § 271 erseq. ). This Court has subject matter junsdiction pursuant to 28 11.8.C,
sections 1331 and 1338(a).

% Plaintiff s informed and believes, and on that basis allezes. that DEFENDANTS
are subject 1o personal jurisdiction ut this District, because DEFENDANTS have caused tortious
wjury in this District by acts both inside and outside the District. and regutarly solicit business in
this District or derive substaniial revenue for saleés of goods, including infringing goods in this
District, or ntherwise have engaged in a persistent course of conduct in this District.

L. VENUE

4 Venue is proper in this District pursuant to 28 U.S.CL § 1391 because the

allezedly infringing activities of DEFENDANTS took place i this judicial dhstnet.

[V. INTRA-DISTRICT ASSIGNMENT

5 For the purposes of Civil L.R. 3-2{c) and {d). this action arises 1n the Oakland
Division, in that 4 substantial part of the events and omissions which gave nise to the claims

oceurred 1n the County of Alameda.

COMPLAINT FOR PATENT INFRINGEMENT 2
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V. PARTIES

0. Plaintift ACTICON is a linnted lability corporation which has its principal place
af business in Suffern, NY.

7 Defendant SHINING TECHNOLOGY. INC. (“Shining”) is o Califorma
corporation, which has its principal place of business in Cypress, California. Plaintiff is
informed and believes. and on that basis alleges, that Shining designs, manufactures, markets,
sells and/or imports electromic connectors that specifically target the laptop, portable and desktop
compuling market.

K, Defendant DYNA MICRO, INC.. doing business as ARDDON[CS
TECHNOLOGIES, INC. 15 a Califormia corporation, which has its principal place of business in
Fremont, Califorma. Plainuilis mformed and belicves, and on that basis alleges, that DYNA
MICRO, INC. designs, manulaclures, markets, sells and/or imports electronie connectors that
specifically 1arget the laptop, portable and desktop computing market.

9, ACTICON is informed and believes, and on that basis alleges, that Defendant
ICHIKAWA MITSURU CORPORATION (“[MC™) 1s a Japanese corporation, which has its
principal place of business m Tokyo, Jupan. ATTICON 1s informed and believes, and on that
basis alleges, that IMC designs, manufactures, markets, sclls and/or imports elecironic
connectors that specifically target the laptop, portable and deskiop computing market.

10, ACTICON is mformed and believes, and on that basis alleges. that Defendant
WISE ADVANCED, CO. LTD. ("WISE") is a Taiwanesc corporation. ACTICON is informed
and believes. and on that basis alleges, that WISE designs, manutactures, markets, sells and/or
imports electronic connectors that specitically tirget the laptop, portable and desktop computing

mutket.

tLaa

COMPLAINT FOR PATENT INFRINGEMENT
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11 ACTICON 15 informed and believes. and on that basis alleges. that Defendant
FORTUNA POWER SYSTEMS LTD. (“"FORTUNA™} 15 a United Kingdom corporation, which
ltas its principal place of business in Hampshire. England. ACTICON is mformed and believes,
and ou that basis alleges, that FORTUNA designs, manufactures, markets, sells and/or itmports
clectronic connectors that specifically target the laptap, portable und desktop computing marker,

VI.  GENFRAL ALLEGATIONS

12, ACTICON is the sole and exclusive owner of United States Patent No. 4,603,320,
issued on July 29, 1986, enfitled “Connector Tnterface™. A copy of the *320 patent is attached
hereto as Exhibit "A’

13. ACTICON 15 the sole and exelusive owner of Umited States Patent No. 4,686,500,
1ssued on August 11, 1987, entitled “Multiple Connector Interface” A copy of the 506 patent is
attached hereto as Exhibit ‘B

14 ACTICON is the sole and exclusive owner of United States Patent No 4.972.470),
issued on November 20, 1990 entitled “Programmable Connector.™ A copy of the “470 patent is
attached hereto as Exhibit 7.

The'320, *5306, and 470 patented mventions describe various electronic
connectors that convert signals between a computer and certam external devices in order to
phtain a desired connecting configuration and/or function,

16 ACTICON s informed and believes, and on that basis alleges, that
DEFENDANTS make, use, import, offer for sale and/or sell certiun products in the United States
which infringe upon the “320 Patent. the 506 Patent. and/or the *470 Patent, including but not
limited to the following products: (1) ScardSI PCMCIA Storage; {2) CitiDISK/CiuROM; (3)
SparCS1 Parallel Pont Storage: (4) CitiVIEW — PCMCIA/CiiVIEW Scan Converter: and (3)

COMPLAINT FOR PATENT INFRINGEMEMT 4
(000529850 1)
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UUSB Converter (collectively, “the Accused Produets™). Each of these products employ a
cleetronie connector that conneets a computer and one or more external devices, whereby such
¢lectronic connector converls signals between the computer and external devices in order to
obtain a desired connecting configuration and/er function.

(Patent Infringement — 1S, Patent No. 4,603,320)

17, ACTICON repeats and realleges each of the allegations set forth in paragraphs 1
throvgh 16 as though fully set forth herein.

18, ACTICON 15 informed and believes, and on that basis alleges, that
DEFENDANTS make, use. import, offer for sale and/or gell the Accused Products. and possibly
other produets that infringe the “320 patent, and wall continue to do so unless enjeined by this
Court.

19, DEFENDANTS’ conduct in making, using, importing, offermg for sale and/or
selling the Accused Products. and possibly other infringing products. consututes an infringement
of ACTICON'S nghts under the “320 patent,

20, ACTICON is informed and behieves. and on that basis alleges, that
DEFENDANTS are actively inducing themselves and others to infringe, and/or committing acts
of contributory infringement of one or more claims of the “320 patent, through their activities
related to making, using, importing, offering for sale and/or selling the Accused Products, all in
violatton of 35 LLS.C. § 271,

21, ACTICON has been damaged by the DEFENDANTS” infringing conduct. 1n an
amoun! not presently ascertainable. Moreover, such conduct 1s likely to cause substantial harm
to ACTICON, unless this Court enjoins the infringing conduet,

COMPLAINT FOR PATENT INFRINGEMENT g
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22, ACTICON is informed and believes, and op that basis alleges, that
DEFENDANTS” inlringement of the 320 patent has been, and continues to be. willful and
deliberate.

WILEREFORE, ACTICON secks relief as set out in the Prayer.

COUNTII
(Patent Infringement — U.S, Patent No. 4,686,506)

23, ACTICON repeats and realleges each of the allegations set forth in paragraphs |
through 16 as though (ully set forth herem.

24 ACTICON 15 mformed and believes, and on that basis alleges, that
DEFENDANTS make. use. import, offer for sale and/or sell the Accused Products, and possibly
other products that infringe the *306 patent, end will continue Lo do so unless enjoined by this
Court

25, DEFENDANTS" conduct in making, using. importing. offering for sale and/or
selling the Accused Products, and possibly other inltingimg products. constitutes an infringement
of ACTICON'S rights under the * 500 patent.

26, ACTICON js informed and bebieves, and on that basis alleges. that
DEFENDANTS are actively inducing (themselves and others to infringe, and/or commitling acts
of contributory infringement of one or more claims of the *506 patent. through heir activities
related to making, using, importimg, offering for sale and/or seiling the Accused Products, all in
violation of 35 U.S.C. § 271,

27, ACTICON has been dumaged by the DEFENDANTS infringing conduct, n an
amotnt nol preseitly ascertainable, ‘Moreover, such conduct s likely to cause substantial harm
to ACTICON, unless this Court emoins the infnngmg conduet.

COMPLAINT FOR PATENT INFRINGEMENT B
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28. ACTICON is (nformed and believes, and on that basis alleges, that
DEFENDANTS" infringement of the “506 patent has been, and continues to be. willful and
deliberate:

WHEREFORE, ACTICON seeks relief us set out in the Praver

COUNT II1
{Patent Infringement — U.S. Patent No, 4,972,470)

9. ACTICON repeats and realleges each of the allegations set forth in paragraphs 1
through 16 as though fully set forth heremn.

30, ACTICON 1s informed and belicves, and on that basis alleges. that
DEFENDANTS make, use, import, offer for sale and/or sell the Accused Products. and possibly
other products that infringe the “470 patent, and will continue to do so unless enjomed by this
Court.

31, DEFENDANTS' conduct in making, using. importing, oftering for sale and/or
selling the Accused Products and possibly other infringing products constitutes an infringement
of ACTICON'S rights under the *470 patent.

32. ACTICON is informe and believes, and on that basis alleges. that
DEFENDANTS are actively inducing themselves and others to infringe, and/or committing acts
ol contributory infringement o one or more claims of the *470 patent, through their activities
related to making, using, importing, offermg for sale and/or selling the Accused Products, all in
violation of 35 LLS.C. § 271.

34 ACTICON has been damaged by the DEFENDANTS' infringing conduct. in an
amounl not presently ascertamable. Moreover, such conduct i3 likely 1o cause substantial harm
to ACTICON, unless this Courl emomns the infringing conduet.

COMPLAINT FOR PATENT INFRINGEMENT
(0528554 1)
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a4 ACTICON s informed and believes, and on that basis alleges, that
DEFENDANTS™ infringement of the *470 patent has been, und continues 1o be, willful and
deliberate.

WHEREFORE, ACTICON seeks relief as set out in the Prayer.

PRAYER FOR RELIEF

WHEREFORE, ACTICON prays for judgment against DEFENDANTS on all Counts as
tollows:

L For judgment that DEFENDANTS have infringed the *320 patent, the 470 patent
and the “500 patent;

2. For judgment that DEFENDANTS have induced Infringement of the “320 patent,
the “470 patent and the *506 patent;

k) For judgment that DEFENDANTS have contnibutorily imfringed the *320 patent,
the “470 patent and the 506 patent;

4, For judgment that DEFENDANTS™ infnngement of the "320 patent, the *470
patent und the *506 patent 1s. and has been, willful and deliberate;

3. On all Counts, for & prelintinary and permanent injunction enjoming
DEFENDANTS, its subsidianes, officers, agents, servants, employees, licensees, and all ather
persons in active concert or participation with DEFENDANTS, from further infringement,
inducement of mfrmgement, or contributor mfringement of the *320 patent. the “470 patent and
the “300 patent:

O, On all Counts, for an award of damages pursuant to 35 LLS.C. § 284 adequate to
compensate ACTICON for DEFENDANTS” infringement of the *320 patent, the *470 patent,
and the “506 patent, but not less than a reasonable royalty, with mterest, including prequdgment

COMPLAINT FOR PATENT INFRINGEMENT 2
0095298511
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interest, and a trebling of such damages i view of the willful and deliberate nature of the
inlringement.

7. For costs. including expenses and reasonable attorney’s fees pursuant o 33 TS C.
&8 284 and 285: and

8. For further and/or alternative rellef as deemed just and proper.

3
= 2002 CARR & FERRELL LLP

\J._r'

DATE: January

3 N
By: \Jﬂ{lu t_ \{ {f‘,'-.tfj

ROBERT J. YORID

Attorneys for Plaingiff Af:?)'rmm
TECHNOLOGIES LLE.

COMPLAINT EQR PATENT INFRINGEMENT 9
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DEMAND FOR JURY TRIAL

ACTICON TECHNOLOGIES LLC hereby demands a jury trial of all issues in the
above-captioned action wihiclh are tnable to a jury.

DATE: January 33, 2002 CARR & FERRELL LLP

'\I:I . I
By: ‘lxﬂ[ﬁ‘_d ‘)1] HAL

ROBERT I, VORI

Attorneys for Plaintiff ACTICON
TECHNOLOGIES LLC

COMELAINT FOR PATEMT INFRINGEMENT
) 32t |

i
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United States Patent [

Farago

4,603,320
Jul. 29, 1986

[11] Patent Number:
[45] Date of Patent:

[54] CONNECTOR INTERFACE
[72] Inventor:  Steven Farago, Mount Kisoo, NY.

|73] Assignees: Anico Research, Lid. Inc., Mount
Kisco, Rapitech Systems Ine., New
York, both of NLY,

[31] Apph No- 484,823

[22] Filed:  Apr. 13, 1983
D] I Gl o v i sy HBBK 13/24
[52] US. CL i, 3407347 DD; 339/176 MP:

361,304

[38] Field of Search ............ 3407347 DD, 339/1T R,
337 CTFE MEBITM, ITLG 17N 175

B, 76 M, 176 MF; 351,/392-395, 412, 415,
CMASTOS-TT) 1TSS

[56] Refercnces Cited
LS PATENT DOCUMENTS
Y643, 135 271872 Devortet @l o J01,/355
38850167 5/197% Berglund o—.....—— M0/347 DD
4027941 £A1977 Nasozay ~... i JAH1ER
4,024 Ba8 111978 Washbuen ...— e 3545200
T2 BATRE0 Tack whernisseninns 301 73594

= 339/ IVLC
- 613
- 3E1/501
58417 F
IS4 R
............... 339419

4261981 41981 Gooddnn o
4,345,181 161981 Changeiak
4342069 21982 LK i =
4,361,955 1271982 Lancasier ..
4450367 771984 King et al.
4,447 463 1271984 Rirschenbaum .

Primary Exammer—Vit W, Miska
Atrarner, Agent, or Firm—Ilsrasl Nisseabaum

zq89  Gam

[57) AHSTRACT

A connector mterface Tor enabling commumications
betwesn first aml tecond dats handling systems whergin
the dala in the first svstem ls arranped inoa first Lype of
format and the dats in the second system s arcanged in
n second type of format, includes & connector hoosing
with first peed second sets of eleelricul contngt elements
exposed et different portions of the housing. Circuitry
cantained enbtireiy within the housing operates o con-
vert deta transmitted to the first set of contagt elements
from the first data handling system e corresponding
date in the second type of format far transmission to the
second data handling svstam theough the secand set of
contact elements, and to convert data transmitted to the
second set of contact elements from the second data
handiing syslem mto corresponding deth in the firt
format for iransmission to the first date hapdling sys-
tem, One set of electrica) conteel elements may, for
example, be arrapged (o extend out from the conpnector
housing in two pacalle] rows 1o aliow the clements to be
directly connesled to corresponding terminals nrranged
In a dual in line configuration on an owetside printed
circiit board. The contestar arcangement greatly sim-
plifies the desigm and construction of dals processing
systems requiring speciiic interfaces berween certsin
parts of the sysi=ms, such as beoween deta terminal
equipment and data communication cqupment employ-

ing terial binery dods inlerchonge,

23 Claims, 7 Drawing Figures
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4,603,320
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FIG.5
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4,603,320

1
CONNECTOR INTERFACE

BACKGROUND OF THE INVENTION

1. Field of the [nvention

The present imvention relates generally to elelcrrical
eonmectors, and perticudarly to g connector having bn.
1eraal circultry capable of providing 2 specified elecin-
el nterface between vurous types bf datn handling
equipmenl.

2. Description of the Poar Art

The profferation of digital dalp processing equip-
ment, fest in butiness and now inre the home, has cre-
ated an ongoing demand for such equpment with ever
mereased capabilives bur at an affordable price. The
modern rend 1o integrate numarous discrete electrical
components withn single semiconductor. integrated
circuits or "chips'!| has provided for grenter economies
itt the munufscture of digital electronic equipment. Not
cnly is the overall physical size and weight of the eqgoip-
menl reduced theouph pse of integrated circuit technol-
oy, but menuficturing cests nlsa are allevizted in thar
the price of ench integrated gircull esed is but & fraction
of the toral cost represented by all the components it
contiins

Diipits! daty processing sysiems which are in comman
use ioday moiude pactions arranged 10 allow the user 1o
comitmnicate with the svstem by way of, for example, 8
termihal or a printer: The user “talks” ar provides infor-
mation to the svetem through the terminel, sod this
mfgrmation i converted Inte digital data which the
system b5 capable af understatuding. After the dom is
processed by Lhe systemn which may loclode some form
af commpurer, a suitable respanse is transmitted back to
thie psar in digital form and then properly converted
inty vistbly recognizable words or symbels on the
screen of the termingl or on B shedl gensmaled by o
primer

Accardmely, it i often necsssary o provide oable
interconnections botwesn differently focnted units of &
data processing systesn to allow the units to transmit
and receive digital daia to and from one another,

Certain types of digital squipment, e.g- 3 terminal or
o printer, transmit or receive digital date in setial bil
format, That ig each chercter (j.e., letter or numeral)
of the dara is saat or received one bit 2t a time. Tt will be
appreciated that jn a typical system where cach charac-
ter occupics multiple bits, communicating the charae-
ters as secinl hits between separately Jooated pieces of
equipment reduces sigaifticanty the number of separatc
conductors which must be provided in the congecting
cables, allows for the communicating equiptients 1o
operate in time synchronism with one another with
segard 1o the dots exchanged beétween them, as well ag
for the use of parity bits and other eommon error de-
teeting technigues ta be apslied for each dem chomcles
communicated. Othar kinds of equipment n data han-
dlirz systems operate in a paralie] bit format. For exam-
nle. compuiers aperate on date which is londsd i ineer-
nal tegicters one full chiaracter (i.c., eight bits) af 2 time,
and likewise provide output informesion  cheseeler at
a time 1o nlernal outpnt Tegisters.

In order 10 insure compatabllity between terminals,
printers zod othes inputfouipud dots handling equip-
ment which operata in & serizl bit formar, and computer
mainframes and related souipment, the electranic In-
dustries Association promulgated in 1969 a now widely
accepted interface standard known as ELA RS-232.C

43

8]

iy

-

the provisions of which are incorpotaied by reference
herein, The RS232-C Standard, entitled “Interface
Berwesn Datn Termuins] Equipment and Data Commu-
miczimn Equipment Employing Serial Bivary Dam In-
werehange”, enstites thet serinl bit format equipment
produced by one manufscturer will operate properdy
with gerez] bit format equipment of another manpfoc-
turer. The R5-232-C Standard applies not anly 1o the
interchange of lnformation data signals belwesn data
handling equipment, but 2lso to the interchange of tim-
ing and control dats signals berwesn snch eguipment
(Sece 1.4 ol the Standard).

In order o ensure sutisfactory noise immunity of the
datn signals to be communicazed over connecting ca
bies, the RS-213-C Swnderd provides thar the data
signals transmitted over the cablez have magnttudes of
at lenst =& volts (See Sec. 3.5 of the Standard). Singe
most data handling equpment today operaiz 2t five-vol
levels, the Standard makes necesaary sdditions] powers
supplies for crabling = voltage level conversion of the
dots signals 1o be interchenpged over the connecting
eable.

With regard 1o mechomical characternsucs of the in-
jerface, the R8-232.C Standard states that the Hiterface
ls “located at a plugegsble connector mignal mterface
potnt between the two equipments, The femals conneg-
1ar . . . skopld be mounted in 2 fixed posidon near the
date terminal equipment™. (Sec: 1.1} FIG. 3.1 withio
the B5-232-C Swandard assigns cormin circwt funebons
to each of 25 connector ping assoclated with the plugga-
tle connector &f the signal imterface point While the
Stendard doss not specify & parteular type of multipls
pin connzctor (See Appendix §to the Standard), the
“Dr-type” 25 pin comnestor (for example;, AMP type
206584-1) hat essenitiallv become an industry standard.

A prineed clrcuit board together with ciscwil compo-
pents and soflware necessary 1o achieve an R3-231-C
interface between @ computer termumul on ong sidy, and
meodems of serial line printerson the other side, is pvail-
able from a varely of menufacturers. Such boards are
mguntable mside the computer, and scpareie cable 15
provided These boards are compatible from (he RS-
232.C side bt they differ on the computer side ffom
computer [0 computer

The known R5-232-C mterfaces which lnelide a
printed circuit board ore arranged physically s shown
wm FIG, 1 The bosrd B can be a “stand alone card " and
be conmesiad via a card cage connector (nut showa) 1o
various pirallel signal hus linss associnted with a micro-
processor in & computer of othes terminal equipment
(also not shown). Alternanvely, i can be s part of 2
more comples, beasd, The RS-232-C Sumdard 25-pin
coennector CON may be mounted along one edge of the
board B s shown, &od the ping directly connected elec-
jrically 1o printed conduciors on the board by goldering
2t ut points 5 on the wnderside of the boasd B, This
lzaves a female connector part F fimedly mounted near
the data terminal eguipment as reguired by the Stan-
dard, The vatinus condociors to which Lhe ping of the
tonnector CON ure connected fead to elzctrical i
coltry armanged over other portioas of the board B,
including;: for example, 1 main Jogic element chip IC 1,
line driver IC 3, line receiver IC 4, crystal osciliator
O5C, Mreqeency divider [C 2, and a nuinber of discrete
components C

1t will be appreciated that the known R8-232-C mlet -
face bozrd arrangements fequite that 4 cerliil amoung
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of space be allocated In existing equipment for their
insertion, such space often being 4t a premivm in units
inianded o be portable and of small overall dimensions.
Az far-35 &5 Known, there hes besn no attempt o inge-
zrate any electrical mterface circuitry, including thoss
vormpomenis required e fmplement the RS-233-C {nter-
face s shown in FIG. L within the prescribed imerface
connegror itsell such o2 the 23-pin conpector CON,

A connezior s known from ULS, Pal No. 3,790,558
to Heancileone syal within which BF filier clements are
comnested to o sumber of parallel pinlike contact ele-
ments which are supported inside end extend axially
through a cylindrical shell. The flter élements are con-
necled intérnally between the contact elements and o
comman cylinidrical matal ground plate

SUMMARY OF THE INVENTION

A prumary object of the present invention is 1o pro-
vide a connector wihuch exhibits simultaneously both
the slestrical characieristics and the connector require-
ments of a specified interface betwean two different
dar handiing sysisms or equipmeants.

Another object of the lavention 18 o provide a
muthod wherein slectnical circuitry for carrying out &
specifisd function between two different data handling
svstems 1= integrated within & conmector housing =0 as
to reduce significantly  spatial requirements withan
eguipment associzted with the systems.

Accordmg 1o ore aspect of the wvenbion, & connec-
tar includes a howging having & first set and a second sot
of termitials extending ot least partly through sall parts
wf the housmg o engage corresponding tertiinals of
first and second outside conpeclion meens sssociated
with first and second data hendling systcms, respec-
pvaly, Logic interface circult means i@ acranped within
the consector howsing snd coupled berween the first
and second s¢f of lermizals. The cireuit mezns operates
to convert data signals transmitted (o the first set of
terminals from the frst date hendbng system iooa first
tyme of formal into corresponding dats signals in 3 see-
and type of format, #nd o provide the corresponding
duty signals in the second type of format to the sscond
set of Terminnls Tor transmissan o the second dats hag-
dimg system. The circult means ulso operates (o convert
dars signals transmitted to the second set of terminals
from the second datn handiing systam in a second 1yvpe
of farmal inta carretponding dats sipnals in a frst type
of format, and to provide the corresponding dats signals
im the first type of frmat to the first 24} of terminals for
transmission to the first data handling system,

Accgrdgimg to enother mspect of the invention, a
method of implementing & logics] iterface to enable
communications between a [irst data handling system in
which data signals zre arranged in & fitst type of format,
and & seeond data handling sy$tem in which data signziz
are greanged in 4 second type of format, includes the
steps of providing 1 connector housing; supporting firs
and second sets of electrical contact elements an the
housing: containing electrical circuitry within the con.
mector Bousing and connecting the circuiry with e
first and the second szt of contact elements by arrang-
ing conductors inside the hoasing; converting by way of
the lectrical clreuitty data signals trdnsmitted o the
firse set of glectrical contact elements in & first type of
format (rom a first dats hondling system outside the
connestar housiag into corresponding data sipnals in o
second type af farmat and providing same to the second
st of electrical contact elements through' the conduc-
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fors imside the connecior Rousng: and converting by
way af the clectrizal circubtry dats sigsals transmitted
to the second set of slecirical conmect elements in the
szcond type of formit from a second dats hendling
syslem outside the connector haustng inte correspand.
ing data signals in the first type of farmat and providing
same |0 the first spt of elecidcal contact elements
throvght the conductars inside the connector howsing.

The favention will be mors eleary understood upon
reading the follawing detailed deseription of prefersed
cmbodiments thereal in conjunction with the accompa-
nving drawing.

BRIEF DESCRIPTION OF THE DRAWING

In the deawing:

F1G. 1 15 a perspeative vigw of o conventional serig]
interface arranged on 2 pordon of a printed circuic
board:

F1G. 2 s &« perspective view, with parts broken away,
showing a first embodiment 5f s connecior aceording to
the pressat invention moumted on 2 pricted circuit
s

FIG. 3 iz 2 schematic diagram representing electrical
cirguitry contuined n the housing of the connector in
FIG. 2;

FIG. 4 s a perspective view of 1 second embadiment
of a eonpecior acconding o the present mvention;

FI1G. 5isa parspactive view of 4 thicd embodiment of
ILconneetor according (o the presenl mvention:

FIG. 64 |= o top plan view nf & printed cireait liyout,
und the phentom outline of the camponents, of the
electrical circuitry $een in the schemabic disgram of
FIG., 3; and

FIG. 6B is & bortom plas visw of the ponted sircuis
board |Hustrating the interconnection among the vari-
s E‘-[:II'I'IPDEI'JETE.

DETATLED DESCRIPTION OF THE
INVENTION

FIG. 2 shows a first embodiment of 2 copnector 10
ncecording 1o the invention, the connector 10 being
mounted on & prinfed cirowit board 13 associated with a
data handling system or equipment (wot shown) in
winch data {5 imterchanped m a pamllel format The
conmnectar 10 includes & connactor housing 14, portion:
of which zre gmitted tn FICr 2 for the purpose of (Hus-
fenning electiricn! carcutry 16 mounted i the intenor
space of the hoosing 14 It dz praferable thar walls of the
hoasing 14 sehstantially enclose the inerior spoce so B
to profect the girguitry 16 contaiped therein,

Ace shown in FIG. 1) the bousing 1445 in the form of
o generelly rectangular hollow block and meludes o
fromt wull 18, o part of which projects outwardly 1o
define first oumside connection surface 20 paralle] to the
Inside sierfoce of wall 18, Houcing 14 aloo includes o
bortom wall 22 the outside surface of which defines o
gecond ouiside connection surface 24, The oarside di-
mensions of the hoesing 14, paniculardy thoss of the
froot wall I8 together with the first ootside connecton
nurface 20, preferably conform 1o those of a stonddrd
socket connectar, thereby being adapted 1o mate with &
standard plog cotmector or corrgsponding of comple-
mentury canfiguration. For gpplications in the R8-232-
C mnterface, the housing 14 should conform to the di.
mensions of the kyown 25.pin “D Lyps" submimaturs
connector mentoned earlier. Typical dimensions [or
the hoiming 14 thus may be a height H of about 0.5
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inehe=g (12,70 mm.), 2 deplis Doaf sbout 1.2 inghey (3045
mi) and 2 width W oof abaut 2.0 inches (50.80 mm.).,

The clecineal cirewriey 16 includss, (o the embodi-
mentof FIG. 2, 2 carrier in the form af a single printed
circeit board or substrate 26 mounted closely adppcent
and parnllel to the inside surface of the bortom wall 22
Various integrated circuits and discrete components are
mounted on the board 26, pnd are elecincally connected
by soldering, or by other technalogy, 1o condoctors on
cne or both sides of the board 26

The various “chim" and compoaents shown i FIG.
2 as comtained within the connector housing 14 on the
board 26, and represented schemancally wm FlG 3,
Include integested cireuits TII-Le; four antalom ohip
capacniors C1-C4; a setof five chip capacitors Cs-Cgp a
quarty orystal Q1 a terold cace eramformer TR hay-
ing -bifitar wound primary and secondary windirgs
T1-T2 and T4-TE; and a Graetz diode bridge G1, Each
wf gieh| conductors L extends from a differeat one of
cight connection points on the printed circuit board 26
(FIG. 2}, 1o corresponding female electrica!l contac)
elements or terminals 12-J8 apd 120 which extend
partiy throogh and are supported in opemngs In the
iwall 18, The putside sndy of the female contact elemonts
arp exposed ot the [irst owtside connection surface 20 10
engiage correspanding pins of an outsids plug connector
(ot shown) The numberd assipned (o the female
contpel elements 32-15 and J20 correspond to the pm
number-cireuil Minction assigments prescoibed in the
R5-132.C Stondard, menbened earliee. Furgher, 24 male
slecrrical contuct elements or pins PL-P24 extend fn
twao porallel rows of 12 pins each, downwardly from
connechion points near the long edges of the board 26
(FH3. 2), 10 engage openings in printed conductors ora
conventional dual in hine secket on the outside printed
cireuil beard 12, ap the gecond oulside connection sur-
[ace 24

In accordance with 2 preferred technigue of muny-
factuze, the housing 14, except for the bottom wall 22, iz
motded in one piece; the clements or terminels J2-J8
and J20, a5 well g5 the conductors L, being included mm
the molding operation. Then, the bottom wall 22 and
shutlime pricied cireult board 26§ are snapped into posi-
tion in the housing. By means of locutized heating, the
bottom wall iz fused to the housing 5o that a completely
unitary structure is achieved.

FIG. 3 shows the intercoonections betwesn the chips
and wiher electdcal eomponents on the printed sireuit
baard 26 contzined within the coansctor hoosing 14,
together with the femmle and the male ecntact elements
arranged an the ficst and the second outside connection
surfaces 20, 24 of the connsotor 10, tespectively. The
cirouitry of FIG 3 i one example of circuitry which
functions to provide the electrice] cheracterstics of an
RS-2374C interfnce, but |1 will be appreciated that dif-
ferent circuitry may be imtegroted within the connector
housing 14 to carry out the same funclion or other
commonly wsed inlerfzees including 8-bit Parallel,
P18 (genera] purpose interface bus-TEEE 488), and
Ethernet,

The integrazed circuit U may be, for example, Ma-
tional Semiconducior type IN5 BZ50A. The circpit 1T
serves 25 3 maimn logle elemant which handles all datn

L]
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signal interchanges betwesn, £.2.. 2 MICEOPIOCEIIOT (ot :

shown ! which handle=s dati n o puraflef bit format and
commurications equipment (not shown) which sznds
antd recerves serial bit data. Circuit Ul containg sveral
programmahle registers which determine the commizni-

6

cations format and 21 the necessary micrmation data o
petform successflly 4 two.way data [nierehange be-
tween two dama systems of different duta formats. Spe-
cifically, before emling or reeeiving any data via an
E5-232.C ling, o controlling microproccssor (oot
showm) must Joad the imtefnnl registers with the re-
quired communds. The system software containg the
following load fupctions whick, when programmed
within clrcuit U, enabls the |atier 1o be osed for data
communications. The preprogrammed (uneions are:

L. Haud rate and baud rate feclor;

X Character lengthi;

3, Mumber of stop bis;

4. Parity enabie/disable and parity polerity;

3. Modem control functions; and

tx. Additinnzl operajional conditions.

Instructicng representing the above load functions are
ransmitted w the circuit Ul from ax outside micro-
processor (not shown) dver dite bus loes DO-D7 cor-
tesponding (o the male eontuct elements or pms P1-1'8
on the sscond outsids connestion surface 24 o the con-
ngctar housing 14 (FIG. 2). The approprinte registers
within cireuit U1 wre selected by the address bus fines
A, Al and A2 (pins P23, F22 and P21), and a wrige
signal (WE, pin P19} validetes the register loadings

When duts cheraciers are fransmifled by the ontside
microprocessor dfter the forepoing inlitalization proce-
dure, the circuit UL performs a pacallel-to-serial data
conversion, First, the eight-bit parellel dats = placed
mto 3 ransmitter remster wirhin cleenit U1 which then
sutomatically adds a stent bit. followed by the dat
character bits themsselves (leagt senificant first) and the
programmed rmimber of siop bits for cach characier.
Also, an even or odd parity bil is inseried pnor to the
stop bitls) a5 defned previously by the system program.
The characier i5 then ransmitted o8 & serl duts stream
on a dana ourpur line Spyat terminal 11 of the circui: UL,
The rate at which the data is shifted ow {8 determined
by another previoosly programmed register within cie-
etit UL The quartz erystal Q1 coupled to the circuit U1
operales together with 8 programmanle divider within
cireuit U1 to generste a sigmal of the cppropeiate fre-
que=ncy far shifting out the datz bits.

The strepgth or voliage levels of the dawm bas or
sigmzls shifted oul Mrem the elrewit UL, typically TTL-
compatible (zzr0 10 +5 volts). As mentioned earlier,
the RS5-232-C Standard requires & stronger signal level
siv that dats can bé rransmitted over 2 long cable with
the capacity of roise suppressian: Accordingly, a ling
dnver cireuit T3, &g, Motorola type MC 1488, is cou-
pled 1o data outpur 5y, and supplemenlary handshake
signals as RIS (Request 1 Send) and DTR {Dats Ter-
minal Kewly) of the cireait U1, When powersd by an
appropriate power supply, the line drver ciouie U3
converts the TTL compatible level (zezo 1o =+ 5volt) of
the sgrial outpat from the circuit UL, toa =12 voll level
sufficient to satsly the R5-232.C Sandard. The integral
power sopply s cosstructed of a push-pull mode
switching scheme, performed by high Tequency oseills-
o7 derived from Uddeg 43168 RCA Y, 73086 exciugive
OR gates (U6 £.2, Mil Semiconductor), high corrent
pirwer trangistors withm US {7305) ez Tezas Instri-
ments) Trl trpnsformer, Gl diods bridge and C2,03
tantalum capaciiors

When 7 serial dats bit $iresm 18 transmitted (o the
connectar 180 from an owtsids data hendling system,
specifically to the fomale conlact elements 13 at the first
putside connection surface 20 of the hovsing 14, the
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higher voltage level of the bit streams 45 converted toa
TTL comparible {0 te 5 wolt) logic level by way of
buffer-invertars within circuit U2 (e, Motarala type
BC 148940 Also, high Tevel complementary signals
115, It unet F8 are conmvened down). Tha serial data is
then shifted inte a receéiver cegister within the main
logie element circait UL whers the data 15 converted
mio 4 parallel formal; however, (he start and siap bis
and the parity bif are subtracied: Thos, the date is then
ready o be senl to the micreprocessor or other vatside
paraliel format data sysiém over the data bos lines
Do-m7

" The circuil UT is selected far operation by the micro-
processor of other outside pargllel data system con-
necied ko the pins P]i]-t of the connector 10 by way al’
a chip select signal (€5, pin P18) The recciver register
within the circoit Ul s selecied by a preset combinntion
of the address bus boes (ACQ, Al, A2: ping P23, P22,
P21), and the paralle] data {s placed on the data bus lines
(DO-D7; pins F1-P8) for transmission o the owside
microprocessor, A read signal (RO, pin P20) activates
the data reading from the cincuit U1 1o the microproces-
g0, Likewise, stetus information reading procedurs can
b performed similarly,

There are severul control signals, and control and
status registers in circust U1 that determine the bidirec-
thonal torial eommumication procsdure. All the neeey-
sary signals, including "handshaking'", staros aml com-
miand bits, and modem control are included in commu-
nications following the preprogrammed functions from
the outsde microprocessor software

Those componens on the board 16 (FI1G. 2) which
heve not been discissed shove in detad] bt appear in
the eirzuitry of FIG. 3 will be recognized and under-
stood by those skilled in the art. A preferred quarte
erystal Q1 is Seiko type D3-MGO, 1.8432 MHz. series
resonant. The chip cupacitors C1-04 may be Ao type
ACT, mantalum, and the chip capacitors C5-C% may be
Murata type GRANYS V. Chip resistors RI1I-R3 can be
punmsgme iype ERIT-36CST, or ailermnatively can be
thick film resistors depotited on the board 16

The toraid rransformer TR preferably is made from
w Ferroxcube core type 266CT 125, material 4C4 The
primary winding {s 23 10 turns and the seeondary i
w25 yurns, both biflar.

FIG. & shows a scoond embodiment of a conpector
10" gocarding to the inveation, The sutside dimensions
and overnll appearance of the connector 19° are gener-
wlly similar to those of the comedior 10 of FIG. 2. Two
prinped cirouit boards or substrates 26°A and 268 are,
however, provided o housing 147 [nstead of the singls
board 26 in FIG. 2 Board 26°A extends af the (op of the
hounsing 14" parallel 10 the board 26'B which exsends
ecross |he bottom of bousing 14" Baard 265 carries 24
pins PU-P24' on it bottom autside surfuce 24' for oo
nection directly o an outside circul hoard or nto 3
duzl-in-line sockel The beard 26°A s coupled by leads
L’ to female contact elements J2°-J8' and J20° which
engage &n outside plug connector at connection surfzce
¥ af the connector 100,

FI1G. 5 shows i thisd ambodiment of 3 connectar 107
according 1o the invention. A single, flexible prmiad
circwit board 267 is contalned within the connector
“housing 14", Conductors at one end of the bosrd 26" are
directlv 0 the mside of fermle conwnct. clements
I137-J9" and 120" which are affanped 10 ehgaps dn
outside plug connector & contzct surface 207, Conduc-
lurd At an oppasite end of the flexible board 36" are
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camected dinectly o the ibside =nds OF msulation dis-
placzment type pins P17-P24", A cap CF s constructed
and arranged to clamp & Nat msulated cable (not shawn)
over pointed ends of pins P1"-P24" so that the gins
pierce through the cable insulation to clectrically
contact correspanding conductors of the flal cable

It will be apprecisted that the connecior of the pres-
eRt invention provides 3 completely sell-contined ja-
terface onit which eliminates all the inconvenisnces of
desigmng and reafizing n datr interface such as the
R35-232-C Standard. Particulir componsnts no longes
meed be selected 10 mueel the requirements of the Stan-
derd, voltage level convarsions are provided for, and
hime consumung tes! procedures and debugping ere

i eliminated. The present connestor thus saves enginser-

ing effort, deveiopment and production time as well 13
labat costs. Importantly, & considerabls space savings is
achieved ln terminal equipment which would atherwiss
fequire mMEesRs to Accommodiats & separate interfoce
hoard.

In order 1o enable the man skilled in the a1t (o prac-
tze this invention i soine detail, a enmplets primted
circuit layout Is shewn in FIG. 6 This layous conforms
with the cimewitcy provieusty Nlustzated in scheomatic
form m FIG. 3, The conmact areas J2-J8 and 120, which
correspond with the respective female contact elements
sp destgnuted, will be sezn i FIG. fA. Likewise,
contact arcas P1-P12 (af the near langitndinsl edge) and
P13-P24 {at the far edge), which cortespond with the
respactive male condact elements bearing the sams des-
ignation. Capacitors Cl-C9, oscillator Q1, and trans-
former TR, are sezn in phantom outling while resistars
BRI, R2aod B3 are represented by means of hatch lines
All the other principal clements are shown by means of
rectangles suilably labeled. Appropriate wire bonding
from the seversl integrated cirenits UI-U8, 8z well as
from the Graewe bridee G1, is altown in FIG, 64 con-
nected to the conductors 30A on the prnted circuit
Bogrd.

Il will bz noted by the skilled worker that suitably
correlated conductors 308 are provided on the lower
surince of the ponted circuit bodrd 26 (FIG. 08) 50 as {o
make the reguisite inierconbecrlons among Ccompo-
nents. The dots 32 represent so-called ''vins™ betwesn
the upper and Jower surfacss of board 26,

Tt will be sppreciated thu, for the sake of clirfty, the
depiction of a printed circuit Jayout for a cirowit board
26 1o be hoosed in comector 10 of FIG. 2 s greatly
enfargad (approximarely 7 times),

While specific embodiments of the mvention have
been chows and described in detalf 10 Mlusirate the
application of the inventive principles, # will be under-
stond that the invention miay be embodisd otherwiss
without departing from sueh pringiples.

I clamy

1. An electrical cannector for implementing & direct
predetermined lopical interface betwesn a first dats
handling system wherein data signals are srenged jn 2
first type of format, and 2 second data handling system
wherein data sigmals arc arranged i a second type of
formal, comprising:

g connector bousing including a firse wall pare form-
ing & first outside connection suriace and & second
wall par: forming a second cutside comnection
stirface:
first 4=t of terminals srranged (o extend ot Jenst
partly through satd first well pant from inside said
cannector howsing i g piven confipuration for

(=8
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engaging i elecines] consact with corresponding
termimals af firs) outside connection means associ:
ated with the fiest data handling svstem, Wwith ssid
first 5ot of terminals forming = single logeal wmier:
face member for matingly engaging a correspond. #
ing single logical interface member formed by said
corresponding 1erminals gssociated with the fes
duta handlimg syttem]

7 second sol of terminal armnged (o extend 6 least
partly through said second wall part from inside
said ponnector bousing In a piven confipuration for
engaging m electrical contact with corresponding
termrinzgls af srcond outside connssion meany asto-
ciated with the tecond daty hanmdling svstem, with
said secont set of 1erminals forming & single logical
interface member for matinply engaging & cores.
sponding single logleal interface member formed
by said corresponding tertamals sssociated with
the second date handling systemt. and

logiz Interfzee circoil mezns arrenged within sald
connecior housing and coopled between said first
set of terminals and said second set of tesminals for
converting data signals ransmitted 1o af lesst some
of szid first sef of terminals from the first dara ban-
dling system m the first type of format into corge-
spondisg data signaly in the second 1ype of format
and providing said corresponding duta signals in
the secand Ivpe af format (o at least some of said
second set of terminals for subsequent rensmMIssoN
10 the second datn handiing svstem, and for cop-
verting dats signale transmitted to at least some of
zaid scoond set of termisals from the second data
handfing sysiem in the second type of format into
earresponding data signals in the first type of for-
met znd providiog said corresponding date signals
in the first types of format 1o ot least some of said
first s2t of terminals for subsequent transmission o
the first dotn handling system.

2, A connector gocording to clzim 1, wherein said
logic tmlerface circuil Means COMprses means for con-
verting data signals rransmitted to s Teast some of sad
first set of lerminale in 0 setial formet into correspond-
ing date signals o a paratlzl format and providing the
corresponding parallel data signals to af jeast some of 2
said second sat af terminals, and [or convernng data
signats transmitted 0 af et some of said second set of
terminals in o parallel farmal inte corresponding data
sigmals in @ sermal formet and providieg the correspond-
ing serial datz signals 1o at least some of said Gl set of
termimzls.

3. A conaector secording to clam 1, wherein said
logie interface circull mewns comprises means for con-
verting the voliage level of the data sipnals transmitted
ter at Tease some of said first set of terminals from 2 first
voltage level into usecond valtage l=vel and providing
the corresponding dam sipnale st the second voliage
leved 10 5t Jeast some of smd secand &2t of terminals, and
for comverting the voltige level of the data signals
transmitted Lo ol lesst some of said second set of tormi-
nils from the second voltaps lavel lno the first voltage
feve] and providing the corresponding dats sigrals az
the first voltage level 10 a1 least some of saud first set of
el

4, A connecior according 1o cliimy L. wherctn sad
logic interface circuit means comprises g printed circuit
substrate mounted within said commecior housing.
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5. A connecctar acearding o cliim 1, wherein seid
foghe Interfacs circull menns comprisés an integrared
circuit movnted within said connector housing.

6. A connector seearding 4o chum 4, comprising an
imegrated circull moonfed ¢o safd pointed cirewit sub-
slrale.

7. A connector sccording 0 chim 1, whereln sud
first sel of terminels comprises & nomber of female
coniact alements arranged 1o mate with corresponding
malé contact elements of the first outnde connectian
means, said first wall part of said connector holsing
keving & number of openings mosad first connecton
surface within which openings zaid female conlaci sle.
ments are fixedly supported, and suid second st of
ferminals comprises o number of male Sontact elements
arrapged o mate with corresponding [emole ¢ontact
clements of the second ouside connection means, said
second wall part of spid connestar housing having a
number of openings m said second conmeciion surface
within which openings said male contact elements are
fiazdly supporied.

5. A connector eceording o claim T wherem sud
first conmection surfsce extends generully withn 4 st
mlane, and said second connection surfzee extends gen-
erelly within # szcond plzne

9. A zonpecior according 1o cl=im B, wherein taid
sccand plane 5 perpendicular to said first plane.

10 A connector pecotdimg o claim 8, wherein said
second plane 35 parallel 1o said frst plane

11 A connector zecarding 1o clum B, wherein said
male contagt elements ure armnped i 1wo porallel rows
for cngaging corresponding openings formed in the
fernale contael elements of the second outside conneg-

C tiom means,

12, A connecior accordisg o clm 1 wheremn snd
conpectar housing kas structural dimensions of a beight
ef no mors then obout 0.7 inches (12,70 mm), 2 depth of
ne more thang about 1.2 inches (30,48 mm), and a width
of no more thaa about 2.0 inches (5080 wm).

13, A connestor acoordimg o cluim 1 wherein said
wonnector howsing comprises walls forming an encla-
sure member and wherein said Jogic interfice cirenit
mezns are completely enclosed within the walls of said
ennnector howsing.

14 THe conncetor of clism 1 wherein said first se1 of
terminals compnses a owmbet of male conract slements
adapred for direct mtegrated ¢lectrical mating with a
printed circnit board member which handles dota an
siad first type of forma! and whergin said housing s
adapted to be pliysically supported by sait printed cis-
cuit bourd,

15. The connector of claim 1 wharein said first set of
terminals comprises & number of male contact pims
adapted for direct imegrated electrical mating with an
insulated obbon eable connector member, with #aid
s being adapted (o pieree the imsulation of said cable
1o electrically contact conductors of said cable whereby
s2id electrical mating is effecied said cable connector
member being adapred 10 be eleatrically connected ta
printed circuil board which handles data in o first for-
it and wherein sud configclor comprises means o
physically enclose a portion of said ribbon cable con-
FECLOL.

16, The connector of claim £3 whersin said logic
Irterface circdit means Turthr comprises a pewer sup-
ply, with said power supply being contained within caid
walls of said comnecior howsing.
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17, A "Detype” 15 pin RE-233-C copnector having 4
makbe connection intseface adapted lor direct integrated
electrcal mating with a printed circuit board member
which andles dutn m o parallel format, said connécior
furthzr having a female connection interfuee for mating 3
conpoction with &n extérnsl mofe comnection interface
member from a device which handles data in a serial
jormat, ciaractenzid in thal means for converting data
rrom suid parallel formit to sabd serial format and meens
for converting dati from said serfal formar 1o said paral-
lel format arg electrically positioned between said male
commection inferfaze and said female connection inter-
face within gaid connsctor, 2nd wherein said cannector
s adapted (o0 be physically supporied by said printed
circuit board.

18, A method of tmplementing & logizal interfoce to
enable communications between first and second da
pandiing systeme whetein dala siguals are ercanped ina
first type format 1o the first system and in a sccond type
of format in the second syslem, comprising the steps of:

providing & cennector housing and supporting firse

and second sets of clectrical cantact elements on
the eonnector housing;
exposing the first se1 of electrical contact elements an
eme portion of the outsids surface of the conpector 24
hotsing dnd exposing the seeand et of electrical
contact elements on enother portion of the outsde
surface of the connecior housing,
wtranging the fust set of electricsl contact ¢lements
for connection with the first data handling system
cutside of the connectar howsing and armanging the
second sel of eleetrical contact elements fof con-
nection with rhe second das handling system out-
sifhe of the connecior howsing, wherein each of said
[iret and second set of eloctriesl conluct slements
comprisas a single jogical interface member, end
wherein: said int=rface members of sald first and
second set of slecrrical contagt eloments are mat-
wgly electrigally conmected to 3 corresponding
anpl= logical interface member of said firt and
second da handling system respectively;

containing electrical circuitry substantially within the
comnectar housing dnd tennechng the electricsl
ccuiley with the first and second sets of electncal
comtaer elements by arranging conductors inside
the connectar housing;

sonverting by way of the elecrrical gircultry data

signals transmitied (o oi lesst some of 1he second
et of electrical contact laments in the second Type
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of format from the secand data handling system
inter corresponding date signals fn the Tirst (ypa of
formmt; and

providing the carrespondmg data sizoals in the first

type of format from the electneal circuiiry throeeh
the conduciors ingide the connector howsing io 3t
least some of the first sei of elactrical coniact elg-
ments

19, The method of claim I8, inclivding arranging one
of the first and second sets of eloctrice] contact elements
for connection 1o corresponding termingls on an ourside
prinied ircuit board axsociated with one of the frst and |
the second daia handling systems.

20. The method of ¢laim 18, including arranging oae
of the first and second sets of slectrical contuel slements
for connection toan omside cable connéctor associated
with one of the first and the second data handling syve-
tems:

21. The method of claim 18, meluding wrranping 2
stlected one of the fimst and second sets of electrical
contact elements in the form of insulation displocement
#lerents, pieTemys an msulzted cable sssociated with
cne of the daty handling systees with the displacement
clements and electrically contacting the displacement
glements with corfesponding conductors mstde: the
cable,

2. The method of claim 18, wherzin one of said
cenverting steps includes converting ssrial data into
corresponding pazallc] data, and the other one of said
convertung steps includes converting parallel date into
corresponding secial daca

23. The method of clmm 12, ncluding converting by
way of the siectrizal circuitry the volioge leve] of the
cata signais transmitted 1o at least some of the firstsez of
electrizal contact elemems from a first voltage level
intd a second voltage level snd providing the corre-
sponding data signals at the second voltage level to o
least some of the second et of cleetrical contact cle-
ments through the condictors mside the commector
hossing, and converting by way of the electrncal cir-
cuiiry the voltage level of the data sipnzls transmitiad ta
pt lepst some of ke eecond set of electrical contact
giements fram (he second voltage level into the firsd
voltage level wnd providing the corresponding dats
signals at the first voltage level to ot least some of the
first e of electical contact elements through the cons

ductors made the connector housing,
L] L] - L ] -
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4,361,955 121942 Lancaster . e S3FNTF
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oirepil board. The other se! of electrical contact ele-
ments may be arranged for multple simultznecus ar
selective outpul connections for applications such =25
multiple communication, digital to aralog and analog 1o
digital conversions, and a multple floppy disk control-
ler.

13 Claims, 16 Drawing Figores
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1
MULTIPLE CONNECTOR INTERFACE

This 15 2 continnation-in-part of application Ser. Mg,
484,823 filed April 13, 1983, U5 Par No. 4,603,320,

BACKGROUND GF THE INVENTION

1. Figld of the Invention

The presenl invention relstes peaemlly |o sbeetroul
conneclors, and parlicularly to 4 connector Having fn-
ternal circuitry capable of providing & specified electri-
cal interfice between vanons types of date lnnding
egiipment,

i Description of the Prior An

The proliferation of digital dan processing eguip
ment, first m business and now Inte the home, has cre-
ated an ongowng demand for such equipment with ever
incressed Capabilities bur a3t an sffordable price. The
modern rend 10 integrate numerous discrete electycal
components  within single semiconductor integrated
circuits or "chips". has provided for preater economies
in the manuiaciure of dignal electronic equipment. Mot
anly is the aversll physical size and weight of the equip-
ment reduced throngh use of integraled circuit techaol-
OgY, bul munufaciuring costs alsa are alleviated in thal
the price of euch integrated circuit used is but o fraction
of the torl cost represented by all the components it
contsins,

Digital data processing sysiems which are in common
use (oday include portions armanged to allow the sser to
communicate with the system by way of, for example, 2
termninal ar 2 printes, The user “talks™ or provides infor-
mation to the system through the (erminad, and this
information s converted into digite] dats which the
systein I4 capable of understnding. After the data is
processed by the systemn which may tacluds some form
&f computer. o suitable tesponse is transmitted back o
the user in digital form and then properly converted
into visthly recogmizable words or svmbols on the
scteen of the terminal or on a sheet generated by a
primter.

Aceordingly, It ¥ often pecessary 1o provide cabie
interconnections between differently located units of a
dats processing system to allow the units fo transmit
and receive digital date (0 sad from one another.

Cerlain types of digital equipment, c.g. a terminal or
i prinrac, transmit of teceive digital dets in serial bit
format, That &, each character (Le., latter or numersl)
of the dats is sent or received one bit gt a time. It will be
appreciated that in a typical system where esch charas-
ter occupies mulliple bits, communicating the chame-
lers 45 semal bits berwesn separately Iocated pleces of
equipment reduces significantly Lhe number of separate
conductors which must be provided in the connecting
cables, sllows for the communicating equipments to
operale in time synchronism with one another with
regard 10 the data exchanged between them, as well a3
for the vse of pority bits and other commen error de-
tecting techniques to be applied for each dats chersoter
communicated. Other Einds of equipment in data has-
ditng systems operate ina parallel bic format. For exem.
ple; computers operale on data which s loaded in misr-
nal registers one fll character (ie, sight bifs) az o time,
and likewise provide output information » character at
8 time to internal omput register.

In order to insure competebility between terminals,
printers and othe: inpul/outpul dsty handling equip-
ment which operate in o serial bit format, and computer
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mamframes and related squipment. the Electronic Ti-
dustries Assochation promulgated m 1969 3 now widely
sccepted nterface standard known as ELA RS.232-0
the proviaons of which are incarporated by relerence
lergin, The RS-232.C Standard, entitled “Interfacs
Between Dats Terninal Equipment snd Dat Commao-
nicaticn Equipment Employing Senal Binary Data in-
terchange™, ensures that serial bt formal eyuipmeEnt
produced by one manuficturer will operate properky
with serial bil format equipment of snother manufac-
turer. The R5-232-C Standard applies not only 10 the
imerchange of information data signals belween dom
handing equipment, bot also 16 the interchange of tim-
ing and control data signals hetween such equipment
{5ec. L4 of the Standard).

In order to ensure satisfactory noise mmumty of the
dala sigpals o be communitited over connecting ca.
bles, the R5-232.C Standard provides that (he doto
signals mansmitted over the cahles have magmitudes of
at lezst =26 volis (See Seo. 2.3 of the Standard). Since
mist date kandiing equipment today operste af five-yolt
levels, the Standard mrakes necessary ndditions] power
supplies (or enabling a voltoge Jevel conversion of 1he
data signals 1o be interchanged over the connecting
cable:

Wilh regard to mechanizal chirclenstics of the in-
terface, the RS-232-C Standard states that the interface
is "located ol o pluggable connector signal interface
point between the two equipments The female connee-
tar should be moynted o = fixed position near the
duti terminal equipmem”. (See. 310, FIG. 3.1 within
the RE-233-C Standard assigns certain cirouit functions
to each of 25 canneetor pins associated with the plugga-
ble connector at the signal interface poinl While the
Standard dees not specify o particuiar type of multiple
pin connectar (Ses Appendix 1 to the Standard), the
"Dtype” 25 pin connectar (for cxample, AMP type
206584-1) has essentinlly become 2n industry standard.

A printed circuit board wogether with circuit compo-
nents and software necessury (o achieve an B5-232.C
interface belween & computer terminal on one side, and
modems ar senal fine printers on the other side, s avail-
able from a vardety of manufacturers. Such boards are
mountzhle inside the computer, and separnie cable is
provided, Thess boards are compatible from the RS-
231-C sid= but they differ on the computer side from
compuler 10 compuler. '

The known RS-232-C mterfaces which include =
printed circuit board are arranged physically as shown
in FI(3. 1. The board B can be a “stand alore card™ end
be comnnected via a cand cape connectar (not showan) to
various paraflel signal bus lines associated with a micro-
processor it o computer or other terminal eguipment
(also ol shown), Alternatively, it can be n part of a
more comples board, The RE-232.C Sandard 25-pin
cannestor CON may be mousted along one edge of the
board B as shown, and the pins directly connected clec-
trically 1o printed conductars on the board by sotdering
28 ot point 5 on the underside of the board B, This
leaves a female connsctor pari F fixedly mopnied nesr
the dats terminal equipment as required by the Szan-
dard. The venons conductors 1o which the pins of the
connector CON are conneeted lead 1o electrical <l
cuitry armanged over other porions of the board B,
including, for example, a man logic element chip IC 1,
ling driver IC 3, line receivér 1C 4, ervstal oscillator
QSC, frequency divider 1C 2, and & number of discrete
compamnents C
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It will e appreciated thal the snown £5-232-C inter-
Tzce board arrasgements roqunre that & cértein amount
of space be allocated in existing exquipment for their
insertion, such space ofien being 4f o premium tn wnits
mtended to be portable and of small overall dimensions.
AL far 25 35 known, thers has been no sitempl o mies
grare any elecirical interface citcuitry, including those
companenits required to implement the RS-232-C inper-
face 23 shown in FIG. 1 within e presceibed interface
cofnectot teell tuch ae the 25-pin connector CON,

A commector 35 known from LS. Pat, Mo, 3,790,858
1o Brancaleone at al within which RF filter ¢lements are
connected ter a number of paralle] pin-lke contact ele-
menls which are supported inside and extend axdally
through 2 cylindrical shell. The filter sléments are con-
pected inlecnally between the contact elements and o
common ¢ylindrical metal grownd plage

SUMMARY OQF THE INVENTION

A primury object of the present imvennon 15 fo pro-
vide & connector which exhibits simultancowsly bath
the slectrical charactenstics and the connectar require-
menes of & specihed nterfaes between twi different
datz handling systems or equipiments,

Anmnther gbject of the mvention 14 1o provide a
methad wherein glecircal circuitry for carrying out &
specified function between {wo different data handiing
fvilems 15 integrated within 2 connestor housing 0 as
to redoce significantly spatial requirements  within
equipment associated with the systems.

1t iz q slill further objast of the present nvention 1o
provide a connector which provides a conversion nter-
face betwesn taa date handbing systems with o single
inpur frorm 2 ficst data handling syste=m and sither identi-
zal and simultapeaus multiple outputs 10 the fecond
dutn handling system or different multiple cotpots with
selection between the multiple output mterfaces.

Another obyject of the present invention @5 (o provide
spud connector with multiple conversions belween (he
two data handbing svstems,

These and ather objects, features and advantages of
the present invenlion will become more evident from
the following discossion and the drawings

According to ong aspect of the lovention, o connee-
lor ingludes & housing having = first set and a second sat
of terminals sxtending 2t least partly through wall parts
of the hovsing 1o engage corresponding lerminals of
first and zecond ouiside connection means asspoigted
with first and second dats handling systems, respec-
tively, With an ourput signal the antpot set of terminzls
may be physically separated invo multtple ntecfaces for
simultsneous connection to muoltiple output devices
with ench deviee recaiving an tdemtical cutpat. Alterns-
tively, multiple conversions between the first and sec-
ond datd handling sysiem i possible with s=feclive
switching for the desired bmeriacing between the first
and fecond fet of lerminsls Logio interfoce circuit
means {5 arranged within the connector housng and
coupled betwesn the first and second set of terminals.
The cirouil means operates to converl dats sgnals
iransmiitted to the first sel of terminnls from the first
data handling sysiem in & first tvpe of format into corre-
sponding datn signals in-a second type of (ormat, and to
provide the corresponding dan signals in the second
tvpe of format to the second set of terminzls for trans-
riissica (o the secund dots heandling system, The circuit
means also operates to convert dats signals lransmicted
to the second set of terminals from the second data
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handling system in a tecond type of formar mio corre-
spanding data signals in 4 firs 1ype of formal, zad to
provide the corresponding data sapnals in the first typg
of format to the first get of werminals for rensmlssion to
the first dotw hendling system. For some applications
the conversion of the dzta signals, a5 described, is in one
direction 1o mn outpul devioe.

According to another aspect ol the mvention, s
methed 1_'\!' i_mptemmﬁng o logical interface 1o enable
Ccommumicinans belwesn i first duon handbing svsiem in
which dara signals are arranged in a fisst type of farmal.
and 2 second data handbing systenyin which daea stgnals
are arranged in a secand rype of formal, includes the

dteps of providing & connector housing; supporting first

and second seis of elactrical contest slements on the
bousing; containing electncal cirenitcy within the con-
nector housing and connecting the clrouiiry with the
fiest and the second sets of contact elements by arrang-
g -conductors inside the housing; canverting by way of
the elestncal circultry date signals ransmitted o the
first get of electrical contet elements in a rst lype of
format from @ first data handling system outside the
counector housing mto corresponding dath signals jnoo
second type of format and providing same to the secand
sel af glectrical contact #lemems throwgh the conduc-
tors inside the connector bousing: and converling by
way of the elecrmeal circuitry dats signsis transmitted
1o the socond set of electrical contact elements in the
sccand 1ype of forma: from a2 second data handiing
system outside the cannector housing into correspond-
ing daga zignals in the Gest type of format und providing
same oo ke ficst sel of eclectncal contact elements
throtgh the condectors inside the connector housing.
With an output only type of application the conversion
belwesn formats i5.in one direction o an putpus device
and can embody & multiple output <20 of electrical
contact elements for simultaneous identical ourput Als
ternatively, elther ar both of muliiple firsl and second
sel of electrical contact clements can be sclectively
switched as required. T this context, the term “mlei-
ple” refers also 1o contact elements which are electron-
ically copvereed to different imterface alements

The invention will e mare clearly undemstood upon
reading the following detziled deseription ol preferred
embadiments therenf in canjunction with the accompa-
nying deawing.

BRIEF DESCRIPTION OF THE DRAWING

In the drawing: )

FIG. 1 is & perspective view of a conventiona) senal
intetface arranged on a porton of 3 printed cireat
bemrd;

FIG. 2isn perspective view, with parts broken away,
showing & first embodiment of s connectar accarding to
the present invention mowmled oo o printed circuit
board:

FICH. 3 15 o schematic diagram representing elecirical
circuitry contained in the housing of the comnentor in
FlG. 2;

FIr. s a perspective view of a second embodiment
of a conmector zocording to the presant invention:

FFIGE. 5 is a perspectrve view of a third embodiment of
1 connector aecording to the present invention,

FIC: 6A 54 top plan view of z printed circuil layoor,
and the phantom outline of the components, of the
glectrical cirouitry seen in the schematio disgrem of
FIG. 3; and
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FICs. 68 is & botrom plan view of the prinjed dirco
toard lusicating the intercannection among the vari-
Uls COITIRORENTS

FIGS. TA and 7B are perspective views af altermative
mllipls B5-232C tvpe conneciors in accordance with
the present tnvention

FIGS. 84 and B are perspective views of alterindive
multiple senal communization conmeciors osing RJ-11
tvpe modular jacks,

FIG. 9 is an elecrrical Bleck disgram schematically
showmng the logic interface for the connectors of FIGS,
TA, TB, 8A and 8B,

FIG 1A i5 4 perspective visw of 4 connector |n
accordance with the present invention which provides a
misltiple daisy-chulned floppy drive controller inter-
face,

FIG 1081540 efectricat block diagrum schematiealiy
depicting nperation of the connector of FI1G. 10A.

FIG. 11 is an electrical block dizgram schemutically
depicting o multiple channel anztog to digital converter
within a eonnector of the presenl invention.

FIG 17 is an electrical block dizgram schematically
depicting 2 multiple channe? digital to analog converter
within 8 connector of the present invention with an
ROGE antput,

DETAILED DESCRIFTION OF THE
DNVENTION

FIG. 2 shows s first embodiment of a connector 10
sccotding to the fovention, the connector 10 being
mownted o0 2 printed citenit board 12 asspeisted with &
data handimg system or eguipment (not shown) in
which data is interchanged in 2 paraliel format. The
confiezstor 10 includes a comnectior housing 14, portions

af which are omirtted in F1G. 2 for the purpose of illus- 3

trating electrical circuitry 16 moonted in the interior
space of the housing 14. 1t is preferable that walls of the
heusing 14 subitanfally enclose the interior space 50 as
to protect the circuitry 16 contaimed therein.

As shown in FIG. 2, the housing 14 1s in the form of
2 generally rectangular hollow block and includes &
front wall 18, & pan of which projects outwardly to
define a first outside connection surface 20 parallel o
the inside surface of wall 18. Howsing 14 also imeludes a
bottom wall 22 the ouside surface of whick defines 2
gocond ooistde connection serface 24, The outsids di-
mensions of the housing 14, particularly those of the
front wall 18 wgether with the fisst outside connection
surface 20, preferably conform o those of 2 standard
socket convector, thereby being adapted to mmls with &
standard plug connector or corresponding or comple-
mentery configuration: For applications in the RS-237-
C interfuce, the hoasing 14 thould comform o the di-
mensions of the known Z3-pm "D type” subminiatere
connector mentioned earher. Typical dimensions for
the housing 14 thus may be a height H of sbout 6.5
inehes (12,70 mm.), 2 depth D of about, 1.2 inches (30,48
mm ) and g width W of about 2.0 inches (30,80 mm.).

The cleotneel corentiry. 16 includes. i the embodi-
ment of FIG. 1, a carrier in the form uf a'single printed
circuil board or substeate 16 mounted clossly adjacent
and paralle! 1o the inside surface of the botiom wall 22,
Variows integrated circuits and discrete components are
mounied on the board 26, and are etectrically connected
by soldering, or by other technology, 1o conductars on
one ot both sides of the board 26.

The varioms “chips” and components shown in FIG,
2 as contained within the cannector housing 14 on the
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board 26, and represented schemateslly m FIG. 3,
include frtegrated cirewits Ul-US: four tantabum chip
capacitars C1-04; a gat of five chip capacitors C5-C8
& quartz erystal Q1 atareid core transformer TRI
having bifitar wound primary and secondary windings
T1-T2and T4- ['; and a'Graetz diode bridge GL Each
af eight conductors L pxtends from a differsnt one af
eight conncction points on the printed circuit board 26
(FIG. 2), to corresponding female electrical concact
clements or terminals J2-J8 and J20 which estend
partly through and are supported in openings i (he
will 18, The ovlside ends of the female contact elements
are cxposed at the fist cuthde conection surface 20 to
engape corresponding pins of zn outside plug cannector
{nol shown) The pumbers aisipned to the female
contact elements J2-TH and J20 correspond to the pin
number-circwt function assignments prescribed in the
R5-232-C Standard, mentioned earlier, Fartiier, 24 male
electrical conlact elemeats or pins P1-P24 extend in
two paralie] rows of 12 piss sach, downwardly from
commection ponts near the long edges of the bosrd 26
(FIG. 2), 1o engage openings in primted conductors ora
conventionsl dual in line socker on the gutside printed
clronit bosrd 12, at the second outside connection ter
fuce 24

In aceardance with a preferred (echnique of manu-
fucture, the housng 14, cxcept for.dhe bottom wall 22, =
mulded in one pisce; the elsments or termimals J2-J8
and 120, as well os the conductors L, being included in
the melding operation, Then, the bottom wall 22 and
shulting printed gircuit board 26 are snapped mio posi+
tion in the housing. By means of localized heating, the
bottam wall is fused to the howsing so that o completely
unitary structure |5 achisved

FIG. 3 shows the mmterconnections berween the chips
and other electrical components on the printed circult
board 26 contained within \be connector housing 14,
together with the female and the male contact elements
arranged on the first and the second outsde connection
surfaces 20, 24 of the connegtor 10, respectively, The
circuitey of FIG. 3 is one example of circuitty which
functions to provide the elecinical characteristes of an
RE-232-C interface, but it will be appreciated that dif
ferent gircoiley may be integrated within the conpector
housing 14 to carry out the same finction or other
cammonly used Interfaces including &-bit Parallel,
GPIB (general purpose interface bus- TEEE 485), and
Ethernal.

The integrated circuit U1 may be. for cxample. Na-
tionnl Semniconductor type INS B250A. The creuit U1
serves o5 a main logic clement which handles all daws
signal interchanges between, e.g., 2 microprocessor (not
shown) which handles datn in a paralle] bit format and
communications equipment (not shown) which sends
&nd receives serial bit dala. Cirewil Ul containg several
programmable registers which determine the communi-
cations format and all the necessary miormation data to
perform successiully a two-way daty interchonge be-
tween pwo data systems of different data formats, Spe-
cifically, before sending o receiving any dath viz an
RE-C lines a controlling microprocessor (not
shown) must load ihe mtemnal registers with the re-
quired commands. The system software containg the
following load functions wiiich, when programmed
within ¢ircudt UL, enable the Jatter 15 be used for dats
communicalions. The prepeogrammed functions are-

1. Baud rate and baud rate faciorn

L Charzrter length;
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- Mumber of stop bits,
Farity enable/disable and parity polarity;
Modem contral fanctions; ani

b Additional operational condiiions.

Instrugtions tepreseniing the above load functions are
Transmtled (o the circoit U1 from an outsde micro-
nrocessor (ot shown) over data bus Tines DO-I37 cor-
responding to e male conroet elements or pins F1-PA
on the second outside connection susface 24 of the con-
nector housing 14 (FEG. 23 The Appraprizis registers
within ¢irouit UI are selected by the address bus fines
Ay AT amd A2 (pins P23, P22 and 21}, and a write
signal (WR, pin F19) validat=s the register londings

When data characiers are transmitted by the outside
microprocessor after the foregomg (nitialteation proce
dure, the cirgut U1 perfarms o parailel-to-zerial data
conversion. First, the eight-bit parallel dats s placed
into & transmmitter regisier within cirauit Ul which then
automatically adds a start bin followed by the data
character hits themselves {J=asl significant fire) and the
orogeammed number of gtop bits for each character,
Alsa, an sven or odd perity bit is mserted prior to the
stop bit(s) 25 defined previously by the system program,
The chasdcter is then cransmitted as.a serial data stream
O a data owiput line Sopeat termimal 11 of 1he cirew U,
“The rate st which the data is shifted oot 15 determined
by another previousty programmed register withn cir-
cuft UL The guartz crystal Q1 coupled 1o the circuit UT
opersies together with 3 proprammahble divider within
eircuit UT 1o generate a signal of the appropriate Fre-
quescy Tar shifting out the data bits

The strength or voltage levels of the dars bis or
siganls shifted oul from the circeit U1, {ypically TTL
compatible (zero to -5 valis) As mentioned esrlier,
Hie RE-232-C Seandard requires o stronger signnd level
50 that dats can be transmitted over o fong cable with
the capucity of noise suppression. Accordingly, & lins
driver circuit U3, ez, Motorola type MC (488, is cou-
pled vo data gulpul Saw antd supplememtary handehdke
-sipnals as RT3 (Reguess 1o Send) and (Dot Ter-
minal Ready) af the circuit UL When powered by an
approprate power supply, the line dover circuit U3
canverts the TTL compatible level {zero (o +5 volt) of
the serial sueput from the cireuit UL to o =12 volt level
sufficient to satisfy the K8-232-C Standard, The integral
power supply i comstructed of & poshepull mode
switching scheme, performed by high frequency oscilla-
tar derived from U {ep. 4516 B RCA), 74086 exclu-
sive OR gates (U6 e.g. Nat. Semiconductor), ligh cur-
rent power transistors within US (75951 e.g. Texas In-
strumments) Trl transformer, G 1 dicde bridpa and C2,03
lanfalum capacitors,

When @ serial data Bit stream 15 trdnsmitted 1o the
connector 10 from an owside data handling system,
specificaily o the female contace elements 13 at the first
outside connection surface 20 of the hoosing 14, the
higher valtage level of the bit streams it converted to 3
TTL compatible (T w § volt) logic Jevel by way aof
huffer-inverters within cireuit U2 (eg., Motorels type
MC 1489 A). Also, high level complementary signals
(15, 16 and I8 are converted down), The serdal data is
then shilted into = receiver register wilhin the main
logic element circuit UL where the data is converted
inte @ paralle] farmat; bowever, the start and stop birs
and the panty bit are subtracted. Thus, the dats s then
ready to be sem to the microprocesar or ather outside
parallel formar data system over the dats bps lines
Do-DY.
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The ciccwit U1 i selecied for operition by the micra-
processor or olher outside paralle] datn system con-
nected (o the pins F2- P24 of the cannestar 10 by way of
= clup telect signal (T3, pin PIB). The receiver register
within dbe circun UL s selected by x presst combination
of the =zddress bus fines {AQ, AL A2 pins P23, P22,
PI3), and the paraliel dato is placed on the dats s fines
{DO-I37; pins P1-P8) for 1ransmission to the ouside
mictoprocessor. A read signal (RI3, pln P20) activates
the data reading from the zircuit U to the microproces-
sof Likewise, status information reading procedure can
be perfermed similatly,

There wre several contral sipnals, and control and
stalus registers in circut Ul that determine the bidicec:
tional serial commonication procedore. Al the neces.
sary sipnals, (ncioding "handshaking™, status apd com-
mand bits, and modem control ore included In commu.
nications following the preprogeammed finctions frem
the gutside microprocessor software,

Those companenis on the board 16 (FIG.27 which
fave pot been discussed shave in detail bot appear in
the gircuitry of FIG. 3 will ke recogmzed angd under-
stond Dy those skilled m the an A preferred quarr:
crystal Q1 is Seiko Lype DS-MGOD, LE432 MH2, sorim
fesanunt. The chip capacitors CI1-C4 may be Arco typs
ACT, tantalum, snd the chip capaciiorns C5-C9 may be
Murata type GR40 Y5V, Chp resistors RI-R3 can he
Panesonic type ERI-36CS), or altermatively can be
thick film resiétors deposited on the board 18,

The toroid transformer TR preferzbly is made from
a8 Fétraxcube core type 266CT 125, material 404, The
primary winding is 2310 turns and the secondary is
23525 wrns, both biflar

FIG. 4 shows a second embodiment of & connector
W acearding to the invention. The ouwside dimensions
end overal] appearance of the connector 107 are gener-
ally simllar to those of the vonnector 10 of F1G. 2. Twa
prnted circuit boards or substrates 26'A and 26'B are,
howewser, pravided in housng 14 insterd of the single
hoard 26 in FIG. L Hoard 26 A extends af the top of the
housing 14" paralle] io the board 26'B which satends
dcross the bortom af housing 14", Board 26° B carries 24
pins PI-P24' an its bottam ootside syrfaze 24' for cons
nection directly to an owiside circuit board or it o
Uual-in-iine sockel. The board 26' A is coupled by leads
L' 1o female contzet elements J2-J8' and J20° which
engage a0 oulside plug connector at connestion surface
207 of the connector 10

F1G. § shaws a third embodiment of a connector 107
secording to the ovention. A single, flexible printed
circuit board 26" 1s contafned within the connectar
housmg 14", Conductors al one end of the board 26" are
directly 1o the inside =nds of femals contact elements
J2"-JE" and JI0" which are amanged 1o engage an
outside plug connedlor ot conlzet surface 207, Candue-
tors ot an opposte end of the flexible board 26" are
commected directly to the inside ends of nsulation dis-
placement type pins P17-P247. A cap CP is constructed
end arranged to elamp a flac inswlated cable (oot shown)
over painted ends of pins PI"-P24" so that the pins
pictce through the cable insulation to =fectrically
epitast corresponding conductors af the fTat cable

[t will be appreciated that the connector of the pres-
ent invention provides a campletely self-contzined -
terface it which eliminates 81l the inconveni=nces of
desipnipg and realizing 2 dets interface such a5 the
R5-232-C Swandard. Particulzr components no longer
need be seletled to meet the requirements of the Stan-
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dard, voltage level conversions are provided for, amd
Lme consuming tes) procedures and debugpmg are
eliminated The present connector ihus saves enginesr
ing effart, development and production time as well as
labor casts: Inpartmtly, a considerable space savings is
achieved in terminal equipment which would atherwisy
requirs mMeaRs (0 accomenodete o separste interface
board.

In order ta enable the man skilled in the arl to prac-
tice thiz invention in some detail, 0 complete printed
eircuit lavout 8 shown in FIG. 6. This lavout conforms
with the circoitry previously llostrated in schemmic
fiarm fn FIG. 3. The contact areas J2-18 and 120, which
correspond ‘with the respective female contact elementz
50 desipnated, will be seen in FIG, 6A. Likewise,
contacl areas PI-P12 (¢ the near longitudinal edpe) and
P13-P24 {at the far edpge). which correspond with the
respective mile conticl elements bearing the same des-
ignation. Capagitors Cl-C9, oscillmor G, and trans-

former TR, are seen in phantom cutline while resistors 2

E1, B2 and BRI are represented by means of hatch lines,
All the other principal elements are shown by means of
rectangles suitably labeled, Approprinte wire honding
frovm the several lntegeated clrcuits UI-US, as well as
from the Grastz bridge G1, s shown in FIG. 6A cop-
nected 10 the conductors 30A on the printed. cirzuit
board,

Il will be nnted by the skilled worker that suitably
carrelared conductors 3B sre providsd on the lower
surface of the prmeed circuit board 26 (F1G. 6B) 5o as to
make the requisite (ntercoppections among CoOmpd-
nents The dots 32 sent so-called “wvias™ betwesn the
upper and lower surfaces of board 26,

It will be appreciated that, for the sake of clanty, the
depiction of a printed circeit Jayout for & circun board
I6 to be housed in comnectos 30 of FIG. 2 is grealy
enlarged (approximately 7 times)

In FIGS. TA and 7B, dusi K3-232-C connectors 41
and 42 are shown with ¢ach having the data conversion
cicuitry conlained within the respective hoosings 43
and #. In FIG TA the connector 41 embodies twi
stamdard 25 pin D cannectors 41 and $1& in stocked
configuration with pins 45 extending for connection 1o
& micToprocessor. In a different spatial confignration
FIG. 78 depicts connector 42 having a side by side
conflguration of § pin “"D" connectors 42z and 42b and
pins 46 for connection 1o & mi ES5CT,

The connector embodiment 52 in FIG. BA i similar
w0 the side by side configuration of connector elaments
shown in FEG. TB but with modular RJ-11 type jecks
52 and 528 in place of the “D" connectors. Connectar
51 shown in FIG. BB iz a further modificstion of the
connector shown in FIG. 84 wherein four jacks 55g-d
are provided for & connection interface.

Az schematically shown in FIG. 9, external connsc-
tor elements ECln, corresponding to the "D" connec-
tors or RI-10 jacks, are individoally conmected to a
multiple channel LS1 lagic element 60 through corre-
sponding line dnver/receivers 1"—n". Logic slement 60
1 in turn connscted to bus mterface 61 for interfacing
with the microprocsssor, In orfder 10 minimize size
requirements whereby the conversion circuitry may be
readily contained within the comector howsing there is
sharing of components. To wit, thete s a dngle mult-
channel LS1 logic elemsant 80, bus interface 61, oscilla-
tor 62, and power copversion unit 63 The size and
autput of the power conversion unit & determined by
the aumber of outpot devioes sinee it must be sufficient
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todrve "n” mumber af line dover/receivers. Generally,
this requires o maximum power ostput of about 2 warts
for every 4 channeie. With the state of current technol-
ogy. wuli-chumnel LS1 logie elements huve up o &
channels and accordingly "n™ presently renges up to &
Howeyer {1 is understood that the present invention is
similerly applicable (o connecties having LS1 elements
with mult-channefs in excess therend,

In the connector embodiments of FIGS. T4, 7B, 84,
3B dnd 9. there ls o virlual simultaneous operation of
mhiiple chiannels and sccordingly the connector can
provide a swmultancons communications linkage be-
tween, for example, one processing compuiter and mull-
plo dats destimations.

The connector of the present mvention provides a
dats conversion imrerface for applications: other than
communication such es depicted in 104, 108, 11 and 12,
These latier ¢mbodiments exemplily usags of connec-
wors having various conained conversion o elements
therewithin

In FIG 10A connector 70 provides o floppy drive
comtrolier interface. Housing 71 containe floppy inter-
face elemenis 72 and bos interface pins 73. As schemar.
cally shown i FIG. 100 four floppy disk drives ave

¢ daisy chained end connected o the floppy drive con-

traller 70, Dedicated pms SEL 74-77 select one out of
the four drives to be ective ar 2 dme in the mulliplexed
serigs. The comnector contains the bus interface 78,
floppy controller LS1 79, data separator clement 80,
phase locked loop 81 and quariz oscillstor 82 Apsin the
number of Aoppy drives capable of being controlled by
a single equmnector element is determined by the current
state of the art with regard to the capability of the
Moppy contreller LST and the number of channele it
embodies for driving muliiple dnves.

FIG. 11 schematically shows the internal circaitry
for a mulliple channe]l analog to digital converter for
use with, for example different signal conditioning ele-
ments, for contsimment within the connector of the
present mvention. In FIG. 11 varous anilog signals
from signal conditiomng elements $C 1—n are mdivido-
ally connected 1o analog channel selector 91 and power
supply 92 Examples of anslog signals inglude 1empera-
ture, vollage, amperage ete. Microprocessor bus mter-
face 83 15 interfaced with both the analop to digital
converter 90 and analog channel selector 91 with the
latter comnection providing reguisite direct channel
selection a5 required. Analop conditioned signals pass
lrom the analog chanmel zelector 91 fo the anslog (o
digitel converter 90 for conversion and transmission ta
the microprocessor. Oecillator %4 provides the timing
for the converter 90 and power sepply 92 provides
power for the snslop channel selector 91, With the
multiplexed arrangement, as shown, only one channel at
a time is sefected for amalop 1o digital convernon:

Ax shown in FIG. 12 a multiple channel digital 1o
analog comverter within & connector of the present
imvention pravides o multiple dmuoltaneous conversion
for an anelog outpot to an BGH monitor, FIG. 12 sche-
matically depicts 8 multiple chammel digital to analog
convertor for use with, for example an ROGB monitar,
for contamment within the connector of the present
invention, Microprocessar bus interfzee 103 interfaces.
with lock up tables 104 and digieal to anatog converters
105107 for providing an R G B autpul respectively at
the connector output micrface for an attached RGB
monitar. Sychronizing gensrator 30, clock 109, and
power supply 102 provide the required timing and
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power for the multiple smultineously processsd digitsl
to snglog signak

While specific embodiments of the mvention have
been shawn and deserhed In deeail 1o illusirate the
application of the inventive principles, 3t will be imnder-
stood that the iovention may be embodied atherwise
without departing from such pringiples.

} elim:

1. A conpector for \mplementing o direct predeter-
mined logical interface between a st data handling
systen wherein data siznals arc arranged m s firss oype
of format, and 2 second data bandhing syilem wherein
dath signals are arranged in 2 second 1ype of format,
comptising:

a connector howsmg incloding a first well part form- 3

ing & Orst gurside connection surfoce and 2 second
wall part forming o secomd ourside connection
suringe;

o [irat set of lerminels prrenged o extend at least
partly through said first wall part from inside said
connectior housing in @ given configuration for
engaging in contact with correspanding terminals
of first cutside connection means associated with
the first data handling system, with: said Grs sst of
terminals forming an isterface member or mat-
mgly enpaging 4 corresponding interface memher
formed by stid corresponding terminals atsociated
with the first data handling system;

a second e of terminals arranged 1o extend at Jeast
parily throuph szid second will pert from inside
said connector bousing In 2 given configuration for
cngaging iv contact with multiple corredponding
rerminals of second outside connection means asso-
clated with the second dats handling system, with
sand seoond set of termingls forming multiple inter-
face memhers for matingly engaging correspond-
ing interface members formed by said correspond-
ing \erminals associated with the second date han-
dling system: and

interface circuft means arrangesd within sad connpes-
tor housing and coupled between said first set of
terminals and said second set of terminals for con-
verting dats signals tmnsmitted to ot least some of
said first set of terminals from the first dota han-
diing wystem in the fisst type of format into corre-
spanding dotz signals in the second type of formal
and providing said corresponding data signals in
the second tvpe of format (o st least some of said
szeond set of termingls for subsequent transmission
1o the second data handling system.

2. A contiectar secording 1o claim 1 wherein dats
signals transmilted 1o at Jeast some of sald second set o
terminals from the secdnd dats handling systems in the
second type of format are converted by cdnversioo
meanz, within said conmectar, mio corresponding data
signals in the first type of format and said cormespanding
dnta sigmalt in the first tvpe of formar are provided to at
|east some of said first =81 of termimals for suhseguent
transmission e the first data handling system.

3. A connector secording (o claim 2, wherein said
interface circoit means comprises means for converting
data sipnals transmitted 1o 4t least some of said fest ser
of terminals it 8 $orial forma! inte corresponding data
signals in a parellel Tormar and providing the corme-
sponding parallel data signals 1o at leus some of said
second set of terminals for moltiple simultzneous out
put, and for converting dats signals transmitted 1o ar
least some of said second set of lerminals in o paralls|
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formal into corresponding daty sigoels in a serial fosmat
and providing the corresponding serial data signals 1o al
leasl some of sud first set of terminals.

4 A comnector gocording to claim 1, wherein szid
mierfaee ciroulf means comprises means for selectively
convertiog multple analop deiz signsis into corre.
sponding data signals in a digitz] format

5. A eommevlor according to clum 3, wherem sad
mteriace circuil means comprises means for converting
el fiple digueal dals signals inlo correspeading anslog
dala signals,

6 & connecler according 1o claim 1. wherein said
conngcior provides a multiple daisy chained Noppy
drive controller mterface

7. A tonnectar sceording 1o clalm @ owhersin sxd
connector housing has structural dimensions af a heighe
af o more than about (05 toches (12,70 mm), o depeh of
o more than abowt 1.2 inches (3048 mm), and a widih
of ng more than about 2.0 inches (5020 mm).

8. A vonnector according 1o clum ) wherein said
connsctor housing comprises walls Tatming an enclo-
sure member and wherein said interface cireult meins
are completely encipsed within the wslls of 5aid con-
nector hoosing.

Y. The comectar of elaim 1 wherein sud st set of
terminals comprises a number of male contac! elements
adapted for direc| integruted glectricn! matng with 8
printed circuil board member which handles darn n
smd first type of format amd wherein szid housing is
adapted 10 be physically supported by said printed cin
cuit hoard.

10. The connestar of claim 1 wherein said first s of
terminals comprises 8 number of male contact pins
adapted for direct integrated electrical mating with an
insulpted ribbon coble connector mamber, with said
pinz being adapted to pierce the msulation of said cahle
o electrically contiel conduciors of said cable wherehy
said electrical mating is effected, said cable connector
member bemg adapted to be clectrically connected 10 a
printed eircult board which handles dats in a first [ore
mat and wherein said connector comprises meins (o
physically enclose a portion, of said ribbon cable con-
nectar

11. The connestor of claim 1 wherein said intecface
circuit means further compriget a power supply, with
said power supply being contuned within said walls af
said cannectar housing,

12, & mulnple “D-type™ B5-233-C connecior having
a male conneation fntecfece adapted for direct inte-
grated elecirical mating with a printed circuit beard
member which handles data in @ parallel farmat, seid
comngcter further having multiple female connection
interfoces for maling connection with corresponding
externe] male connestion interface members from ane
or more axternal devaces whicli handle data in o serisl
farmat, characterized tn that means for converting data
from szid paralle] format to said serial format and mesns

far copverting data from said serial formar to said paral-

Vel Tormat are elecmically positioned between ssid male
conngction mierface and said female connection inter-
faces within said connectar, and wheren szid connesieo
15 adapted to be physically supporied by said primted
cirguit boued.

13. A multiple “RI-11" connector having a male
connection mierface adapted for direct integrated clec-
trical mating with 2 printed eircuil board member
which handies data m a parallel format, s2id cotnectar
fitrther having multiple female cannestion mterfaces for
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maing connection with corresponding external male
conmmection interface members from ane or more exter-
nal deviees which handle data in 4 seral format, charse-
tenized in thar mesns for comverting datn From said
parallel farmat to sad serizl format-and mesms for con-
verting data from ssid sedal formal 0 said parallsl

5
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i4
format are sfecrrically positioned between sald male
conpection interface snd said female connection iniet-
faces within szid cannector, and wherein s3id connectar
i adopted to be physically supported by sald printed
cireuit bosrd

i & & B o=
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157] ABSTRACT

A configurable connectar between two or more devices
with at least one of the davices heing capahle of pro-
gramenming the copsector through an interface there-
with. The connestor contains programmable electronic
circultry: ezpable of being instructed by the device
whereby the connector assumes z desired connecting
configuration and/or Muncton, In one embodunens the
commectior i programmed (o inquire and determine the
configuration of the device to which it s connected.
With the resulis of ite analysis the conpestor adaps the
necesary timing, pin-owts, voltages, ind other parame-
fers (O atsure PrOper communication between the con-
nected dovices, Ta other smbodimerits the cannector
comteing efectronic compenents o ald speeific func-
thams for data eschange, such as data buffering, data
encrypron and the like [n addition, the connectar is
programmsble with intershangeable piz designations
thereby abviating the need for rewinng for different
applications and physieal conmestinna

13 Clalms, 4 Dirawing Sheects
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PROGRAMMARLE CONMNECTOR

This inventicn relates to connectors betwess devices
for the transfer of information thersbetwesn and in
particular to the intercannection of compiter devices to
peripheral davicss,

In UL5 Pat. No. 4,603.320, ssued on July 29, |986
and copending application no. 891,190, filed Tuly 28,
1886, & “smort" connector was disclosed whersin (he
comector contained, within the houosing thereof, the
renquisite electronic circuitry for providieg a data con-
version between two or more interfaced devices. Such
cenversions included 8 conversion between paraflel and
serinl and between analog and digital data formats,
Thiese connectors were however limited to 4 single hard
wired-in cooversion application. Thus, while they pro-
vided ea improvement over the common simple efectri-
cal current connectors, they wers gevertheless limited
to a single opemative function.

It is an objeet of the present invention to provide a
connsctor between devices which s copable of being
extermally programmed or mstructed to adapt is=If into
4 desired connecting configuration and/or funclion
herwasn the deviess,

It i= 2 furtber ohiect of the present Imvention to pro-
vide a comnectar which, when extamidly activated, is
pragrammed to inguire apd determine the requisite
connecting function apd 10 reconfigure itself accord-
gy,

Thess and other obiects, features snd advaniages of
the present invention will become more evident from
the following discussion and drawings in which:

FIG. 1 schematically depicts the internal companents
of o programmable connector in accordance with the
present invention:

FIG, Zisa block diagram showing the program/con-
hpuration supplied to the device of FIG. 1; and

FIGS. 3a¢-b are block diagrams showing specific
programmabls commector functions.

Geperally the pressnt invention comprises a connec-
tor having 4 howsing which containg 3t l=ast two physi-
cal interfacs cannection elements such a5 electricnl pins
angd socket connections, throogh the walls thereof, for
connection toet least two external devices The conpee-
tor further contains, within the housing thereof, pro-
grammahle menns remotely nooessible by it least voe of
said devices whereby instructions are seat fo the pro-
grommable means wherehy the functon or configura-
tion of the connector is changed therehy as detired. The
progrommable means is preferably o genernl purpose
electrical circuitry with or without the abiiity to erase
and repragram L The loaded program determines the
specific function of the connector and the programming
can be performed In severnl wiys. For exzmple, the
connector may be one-time programmed. [n another
embodiment the connector i electrically programmes|
and later erpsed for ceconfiguration. If desired. the pro-
gram i either downloaded af every powes-on cvele, or
recanfigured “on the Ty

A sigmificant featurs i3 the ability of the programma-
ble connector of the present invention to inguire and
determine the characteristics of the interfaced devices
whereby intellipent firmware ean Gnd the right conmee-
tion without cable swapping or rewinng. [n addition,
the connector automatically adapts the aecessary 1im-
fng. voltages cie, to enine o proper connssilen, A
suitable tlgorithm s meorpornted or downloaded and
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stored in u non-volatile manner such as an EPROM of
by battery backed RAM. In such embodiments a micro-
processar with EPROM is locatad within the connsstor
hovsing with the EPROM (or factory progeammed
mask pramsrom) contiining the program that performs
the desired interface function. Different progeams in the
EPROM result in different interface functions. Alterna-
tively, there is a programmable logic armay Insids the
comnector housing which is for example, ene time pro-
grammed (PLA) or is RAM based. The RAM based
method results In flexibility with the commector being
capabie of being configured and reconfigured by a sim-
ple instruction for changing protocol, purameters or
pin-oats In some embodiments, the external deviee
suchi &5 4 compuler provides for an npul mesns sush as
i keyboard or a downloading from 2 storape deviee
which necesses the connectar and instrocts it to wesiime
the requisite interface function snd/or configuration. fo
nther embodiments the connectoc 1S programmed 1o
condugt its owa Induiries regarding the nuture of the
connection inferface and adape itsell accordingly. In
such embodiments the simple 2ct of powering on s
considered herein to be an initistion mstructon.

Ezzmples of interfaced devices through which inter-
face instructions muy be teansmitted to the connector
nclude the aforementioned computer with periphars]
inpul devices. Other commenly Interfaced deviges ine
glude modems, printecs and the like to which a transmis-
sion of data {5 required. Diato input peripherals for such
devices a8 well a5 hard wired controls can be utilized in
properly instructing the eonnector to assume the requi-
site Interface function and/or configuration

It = understood that while the fimctions of pins of a
specific interface can be programmed, according to the
preseat invention, toassume a desired electrical contec-
don configurstion, the physical charectersics remain
unchanged.

In sccordanes with the present invention severcd
features are embodied within the connestor. A pro-
grammable. and/or configurable device is contamed
within the housing of the connectar, The configurable
dévice i snpplied with a program and/or configuration,
with the device and the spplisd progrem and/or con-
figuration, performing a specific predetermined funce
tion mside the connector. Different programs snddor
configurations. cesull in different functions bzing pec-
formed or executed by the connestor.

Programmable and/or cenfigurable slectronic ds-
vices suitable for use within the connector of the pres-
ent nvention inchude mieroprocessor chips with pro-
gram storage memory. Examples of such ckips inclode
the Iotel 2035, 8049 and 5031 designared chips. The
[ntel 2764 Epram is ea example of the progrom storage
ey

A furthier example of such programemnble and/or
conflgurable electromic devices = o microcontroller
with downloadable code storage .. the Intel 3031 with
an 8% x & static' RAM memory and the Hitschi HM
2-02236. Other ¢xamples include programmable array
logic (g MMI LA ZPALMLE), custom gate artay,
programmazble logic cell array (e.g. XILINK XC-2064
or 2013, MMI LA M-2064) and erassble programma-
ble logic devics (g, ALTERA EP-1210 snd 1280, and
INTEL SCILRO),

Vardons means may be utlized 1o supply the program
or sonftguration e the programmeble o configumable
devices: For example, o custom mask i programmed at
e mmmufacinomg site and configured into silicon dor-
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ing wafer fabrication (ROM prmeiple). Alternatively,
the programmnoble and.'or configurable electronic da-
vice is one tme programmable at the user level by uti-
lizing the fusible link programming method, EPROM
techmology, s embodied in the 2764 Eprom or Altera
EP-1110 parts. is utilizable for electtically progrumma-
ble and wv. light erasshle devices. A further example ts
2 RAM based confipuration stocage with downloadable
fearure, such as the XTINK XC-2064 and the 3031
micro plus G264 Static RAM, In arder to mesintgin o
non-volatile program/configuration 2n alternative bat-
tery hackup storage device such a2 s availshle from
Dallss Semiconductor may be utilized.

Various spetific, predetermined programmable func-
tions of the programmable connector of the present
imvention inclode:

(=) 3 wser programmable port interface, eg, seral,
pazallel, e1c;

(k) aclnptive pin arrangement vin software slgorithm
and hardware switching network of an loput-ourput
structure with the comected device and an algorithm 1o
configure the eonnestor 1o match the netwark:

{c)a buffered pore interface with the connector pro-
viding temporary storzge of dato (o accommedate de.
vices operating at different speeds; and

{d) a dais enoryption device incorporated m the con-
nector to provide higher favele of seennty during dats
transfer

[n ageordance with the present invention, dilferent
programs installed in the connectar can reselt in diffe:-
ent functions of the connpetor. For esumple the connec-
tor may function as g feconfigpurable port whereby ane
physical hardware interface can chasge configuration
with the same port hecoming an B5-231, R5-422, RS-
485 proocol or it can even become 3 Centronic Inter-
foce. Such configurations 2nd reconfigumations are ac-
complished by dowmloading the proper configioation
into the programmable connecior as desired.

With specific reference to the drawings, FIG. 1 de-
PICEE a pin configurable programmuble inlerdfzcg con.
mector W with housiag 7 in which nre contained a gen-
eral purppse bus interface 11 extending through ooe
will of housmg 7 and 2 secand dedicated port 18 with
an adaptive pin configurstlon, As schematically de-
picted in FIG. 2, connector housing 7 further contains 4
data conversion procesor 12 having a date inlerface
with cospom switching network 14 with line drivers and
ree=ivers which, in turn, are intecfaced with the conpec-
tor pins 18. Microcontroller 18 provides switching com-
mands {0 the switchisg oetwork 14 and cooverzica
commands to the datz comversion processor 12 and
receives ling sensor sigenals from the switching networic
Microchip 16 contains an EPROM (c.g. 1764 Eprom}
or (6264 Static RAM) RAM to provide the requisite
programmed and programmable commands,

FIG. g schemntically depicts the electronic canfigu-
ration of & printer huffer 20 within o commector housing
27, A logic cell array 23 (XILINX XC-206%) receives
data and coniral commands from 2 connected device
such as 3 computer with an fnpot deviee such s a key-
board or Storags elament such as a disk dove (oot
shown), through connections 21s pad 216 respectively
of the general purposs bus interface 21 The Ingic zell
array & in tom Jinked with s 32k x 3 RaM chip 26
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{Hitachi HM-62256 type} which it addresses and sends 63

to and receives data from. The logic cell prray sénds
sigruils 1o a buffered printer output 24, via line drivers
23, which is o turn conneeted to the prnter for the

4

desired output. A flow control 29 s interfaced herwesn
the connector sutput 24 and the logic cell array 22, In
such embodiment the comnector may similarly function
s 4 bBuffer clement between 2 printer and = data trans-
mitting medem. The logic cell array 22 is configured at
wvery "power-up™ sequemte via the general purposs bus
interface 21 to perform the printer buffer uncton. The
comfiguration accomplishes 3 hardware datg-coatrol
path which i responsible for the desized buffering fen-
ture.

FIG. 3k further schemntizally depicls a pin confign-
ruble programmable conpeclor interface devics 30 A
connector hoosing 37 cantains a general purpose bus
interface 31 pnd 2 25 pin "D" connector 38 with 2 dedi-
cated purt for sonnection to extermnal devices, A micm-
processor 32 {Intet 8035) sends and receives commands
through bus interface 31 and is in tumn electricaily con
necied to line drivers and receivers 33, EFROM 36
{2764 Eprom) provides the requisite program for the
microprocessar 32 1o execute. Valtage converter (= 10
V7335 provides power for line dtivers und recoivers 33
and oscillator 38 povides the timing for the micro-
processor 32 The interface bohavior of the connestor
30 15 dependent tpon the program being exeouted by
micraprocessor 32, Thits, EPROM 36 can provide 2
protocol selection program whereby different comnec-
tion protocols may be selected for a siogle connector
such 35 sedal, and various serial interface sandards
such as R5-237, RE-422, R5-485, or even s Contronics
pamallel Interface. etc. for & completely compatible con-
nection betwesn interfaced devicss. Im 2 particularly
bseful embediment, & data is transmitred through the
comecior, generally from 5 computer to 3 modem for
rettimstmission over cammumcation lines, the program
causes the data to be encrypred for secured trudsmis-
sion. With a similecly programmed connector zt the
recaiving end, the data is Leanslated into ozable foom,

It is undeestood that the above deseription and draw-
imgs are {llustrative of the present wvention and details
contzined thersin are not to be construed as limitarions
on Lhe present invention. Varations in programs, ¢om-
ponents and strectueal configurations and the like may
be made without deparfing from the scope of the pres-
ent invention as defined in the following claims.

What is claimead is:

L. An electrenically configurabie connecior; for con-
necting at least two discrele sxtemal alecironic devices,
sud deviers having individual hossings and said con-
nector having it own housing which conlains =t {=ast
rwe physical interface connection elements through the
wills thereaf, whersin, with the comnectlon of ons of
the physical interface connection elements with a first
one of wsid devices, at least one other of the physical
interface commection elements i= sxposed #xtemally o
=aid first one of safd devices for physical electned] con-
aection with another of wid devicss; characterized in
that suid devices, when initially physically commeetad
by said connector, do oot electronically communicate
with each other as desired; and wherein the connsctor
further comprises elecimcally programmabie means,
comprising electronic circuitry with 3 loaded program,
said electronic circuitry being remotely pocessible by 2t
|=ast ane of &id connected devices whersby electriaal
mstructions are sent thereto for Interpretation by the
loaded program, with operational instructions being
generated, whetehy the clectroniz circultry catises
meadification of the connection betwesn the connectsd
devices to provide the funetion or configuration of the
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copnector for commumicanion berween the comnested
devites as desired.

2. The connector of ¢luim | wherein said programma-
ble slectrically means, after receiving said electrical
instructions, causes said comnector to [emction as =
prnter baffer between 3 prnter, which comprises one
of sald external devices, and a dats transmission device
which comprises another of sald external devices,

1. The connector of claim 2 wherein said data trans-
mission device comprises 2 computer,

4. The connector of claim 2 whersin said data trans-
mission devics comprises o moden,

5. The connector of claim 1 wherem said slectrically
programimeble mesns, after receiving said electocal
nstructions, causss szid connector to function is mn
encryprion devics foc dats transmitted between sad
external devices,

£, The connector of clamm [ whereis at least ona of
said physical interface conpection elements comprises
multiple pin cotputs sad wherein said elecirically pro-
gremmable means, after teceiving saxd electrical in-
structions, causss said connector (o electmcally recon-
figare itself betwesn zaid physical interface connecton

1]
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elements whereby the configuration of zaid multiple pia
DULpULs 18 reconfigured as desized.

T, The connector of claim | wherem said electrically
programmable means comprises 8 microprocessar with
progrom Sordgs Memory,

B. The connector of slaim 1 whereln s2id eiectrically
programmehie means camprises a microcontroller with
downloadable code starage.,

9. The connector of claim 1 wherein suid electrically
proprammable means comprises » programmanis array
logia.

10, The connector of clamn 1 wherein sad slectocally
programmahle means comprises A cUStom gAle array.

11. The connector of clam 1 wherein said ¢lectrically
programmahle meatis comprises 3 programmable lopic
cell array.

12, The connecto: af claim I wherain sad elecincally
progrimmable means comprises. s erasable progrim-
mable logic devica,

13, The cotnector of glaim 1 wherein the connector
and 18 howsing arc externat to all of the copnsoted
devices.

L] " L3



