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18 Rec'o 7P10 14 JUN 1999
Practitioner's Docket No. ...,i101

CHAPTER II

09/331002
TO THE UNITED STATES ELECTED OFFICE (EOIUS)

(ENTRY INTO U.S. NATIONAL PHASE UNDER CHAPTER II)

PCT/EP98/01187 03 March 1998 (3.03.98) 04 March 1997 (4.03.97)

International Application Number Internationa! Filmg Date International Earliest Priority Date

TITLE OF INVENTION: FLEXIBLE INTERFACE
APPLICANT(S): Tasler, Michael

Attention: EO/US
Box PCT
Assistant Commissioner for Patents
Washington DC 20231

1 Applicant herewith submits to the United States Elected Office (EO/US) the following items under
35USC §371

a This express request to immediately begin national examination procedures (35 U S C
§371(f))

b The U S National Fee (35 U S C §371(c)(1)) and other fees (37 C F R §1 492) as indicated
below:

CERTIFICATION UNDER 37 C F R 1 10*
(Express Mail label number is mandatory.)

(Express Mail certifIcation is optional.)

I hereby certify that this correspondence and the documents referred to as attached therein are being deposited with the United
States Postal Service on this date 9u..,... /1, I , in an envelope as "Express Mail Post Office to
Addressee," Mailing Label l'iumber EL34928607US, addressed to Attention: EO/US, Box PCT, Assistant Commissionr for
Patents Washington D C 20231

Elaine C. VonSpreckelsen
(type or print name of person mailing paper)

& (
Signature of person mailingaper

WARNING: Certificate of mailing (first class) orfacsimile transmission procedures of37 C.F.R. 1.8 cannot be used to
obtain a date of mailing or transmission for thiscorrespondence.

*WARNING: Each paper or fee filed by "Express Mail" must have the number of the "Express Mail" mailing label
placed thereon prior to mailing. 37 C.F.R. 1.10(b).
"Since the filing of correspondence under §1.10 without the Express Mail mailing label thereon is an
oversight that can be avoided by the exercise of reasonable care, recjuests for waiver of this requirement will
not be granted on petition. "Notice of Oct. 24. 1996. 60 Fed. Reg. 56,439, ci 56,442.

(Transmittal Letter to the United States Elected Office (EO/US)—page I of 3)
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2. Fees

CLAIMS (1) FOR (2) NIJMBER (3) NUMBER (4) RATE (5)
FEE* FILED EXTRA CALCULA-

TIONS

TOTAL
CLAIMS

16 -20= 0 x $18.00= $0.00

IINIDEPEN-
DENT
CLAIMS

3 - 3 = 0 x $78.00 = $0.00

MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$260.00 $0.00

U.S. PTO WAS NOT INTERNATIONAL
PRELIMINARY EXAMINATION AUTHORITY
Where no international preliminary exaination fee as set
forth in §1.482 has been paid to the U.S. PTO, and
payment of an international search fee as set forth in
§1.445(a) (2) to the U.S. PTO:

where a search report on the international
application has been prepared by the European
Patent Office or the Japanese Patent Office (37
C.F.R. §l.492(a)(5)) $840.00

$840.00

'

Total of above Calculations = $840.00

Reduction by Y2 for filing by small entity, if applicable. Affidavit
must be filed. (note 37 CFR §1.9, 1.27, 1.28)

- $420.00

Subtotal $420.00

Total National Fee $420.00

Fee for recording theenclosed assignment document $40.00 (37 $0.00
C.F.R. § 1.21(h)). See attached "ASSIGNMENT COVER SHEET".

TOTAL Total Fees enclosed $420.00

*See attached Preliminary Amendment Reducing the Number of Claims.

A check in the amount of $420.00 to cover the above fees is enclosed.

3 A copy of the International application as filed (35 U S C §371(c)(2)) is transmitted herewith

4. A translation of the international application into the English language (35 U.S.C. §371(c)(2)) is
transmitted herewith.

5. A copy of the international examination report (PCT/IPEAI4O9) is transmitted herewith.

6. There were no annex(es) to the international preliminary examination report.

7. A translation of the annexes to the international preliminary examination report is not required as there
were no annexes.

(Transmittal Letter to the United States Elected Office (EO/US)—page 2 of3)

BASIC FEE

SMALL
ENTITY
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8. An oath or declaratic iie inventor (35 U.S.C. §371(c)(4)) co1npj:ng with 35 U.S.C. §115 is
submitted herewith, and such oath or declaration is attached to the application

II. Other document(s) or information included:

9. An International Search Report (PCT/ISAI2 10) or Declaration under PCT Article 1 7(2)(a) is transmitted
herewith

10 An Information Disclosure Statement under 37 C F R §1 97 and 1 98 is transmitted herewith Also
transmitted herewith are Forms PTO- 1449 PTO/SB/08A and 08B, Explanation of documents cited in
the examination proceedings of corresponding foreign and international applications, and copies of
citations listed.

11. Additional documents:

a. Preliminary amendment (37 C.F.R. §1.121)

b. Verified Statement (Declaration) Claiming Small Entity'Status
c. Express Mail Certificate
d. Return Postcard

12 The above items are being transmitted before 30 months from any claimed priority date

AUTHORIZATION TO CHARGE A1)DITIONAL FEES

The Commissioner is hereby authorized to charge the following additional fees that maybe required by this
— paper and during the entire pendency of this application to Account No 04-1697

37 C FR §1 492(a)(1) (2), (3) and (4) (filing fees)
37 C F R § 1 492(b) (c), and (d) (presentation of extra claims)
37 C F R §117 (application processing fees)
37 C.F.R. §1.17(a)(1)-(5) (extension fees pursuant to 1.136(a))
37 C F R §1 492(e) and (f) (surcharge fees for filing the declaration and/or filing an English
translation of an International Application later than 30 months after the priority date)

Date: /y ( ? ______________________
SIGFTURE OF CTITIONER

RelTo. 28,494 Carl A. Forest
Tel. No.: (303) 449-9497 Duft, Graziano & Forest, P.C.
Fax No.: (303) 449-0814 1790 - 30th Street, Suite 140

Boulder, CO 80301-1018 USA

(Transmittal Letter to the United States Elected Office (EO/US)—page 3 of 3)
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418 Aec'd Pi P10 14 JUN 1999

09/33100a
Practitioner's Docket No. 2055/101 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re application of: Tasler, Michael
Application No.: Applied For Group No.: Unknown
Filed: Herewith Examiner: Unknown
For: FLEXIBLE INTERFACE

Attention: EOJUS
Box PCT
Assistant Commissioner for Patents
Washington, DC 20231

EXPRESS MAIL CERTIFICATE

"Express Mail" Label Number: EL304928607US
Date of Deposit: 06/14/99

I hereby state that the following attached papers or fee:

1 Check No 5994 in the amount of $420 00
2. Transmittal Letter to the United States Elected Office (EQ/US) (Entry into U.S. National Phase

Under Chapter 11(3 pages)
3. Copy of German Application filed with the PCT (36 pages)
4. Translation of PCT Application PCT/EP98/01 187 as originally filed (26 pages)
5. Copy of the IPER (6 pages)
6. First Preliminary Amendment and Remarks (2 pages)
7 Final version of PCT/EP98/0 1187 for the prosecution at the USPTO to be filed as first preliminary

amendment (28 pages)
8. Declaration and Power of Attorney For Patent Application (28 pages)
9 Verified Statement (Declaration) Claiming Small Entity Status - Independent Inventor (1 page)
10 Copy of International Search Report (7 pages)
11 IDS Transmittal (1 page)
12 IDS Form PTO/SB/08A and 08B (2 pages)
13 Concise explanation of documents cited in examination proceedings of corresponding foreign and

international applications (4 pages)
14 IDS References (7 for a total of 92 pages)

are being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service
under 37 CFR 1.10, on the date indicated above and is addressed to Attention: EQ/US, Box PCT, Assistant
Commissioner for Patents, Washington, DC 20231.

Elaine C. VonSpreckelsen

Signature of person maui g papers or fee

(Express Mail Certificate—page 1 of 1)
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09/331002
51ORc'dPT,p 14 JuN 1999

Description

The present invention relates to the transfer of data and in particular to interface

devices for communication between a computer or host device and a data

transmit/receive device from which data is to be acquired or with which two-way

communication is to take place.

Existing data acquisition systems for computers are very limited in their areas of

application. Generally such systems can be classified into two groups.

In the first group host devices or computer systems are attached by means of an

interface to a device whose data is to be acquired The mterfaces of this group are

normally standard interfaces which, with specific driver software, can be used with a

variety of host systems An advantage of such interfaces is that they are largely

independent of the host device However, a disadvantage is that they generally require

very sophisticated drivers which are prone to malfunction and which limit data

transfer rates between the device connected to the interface and the host device and

vice versa. Further, it is often very difficult to implement such interfaces for portable

systems and they offer few possibilities for adaptation with the result that such

systems offer little flexibility.

The devices from which data is to be acquired cover the entire electrical engineering

spectrum. In atypical case, it is assumed that a customer who operates, for example, a

diagnostic radiology system in a medical engineering environment reports a fault. A

field service technician of the system manufacturer visits the customer and reads

system log files generated by the diagnostic radiology system by means a portable

computer or laptop for example. If the fault cannot be localized or if the fault is

intermittent, it will be necessary for the service technician to read not only an error

log file but also data from current operation. It is apparent that in this case fast data

transfer aid rapid data analysis are necessary.
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Another case requiring the use of an interface could be, for example, when an

electronic measuring device, e.g. a multimeter, is attached to a computer system to

transfer the data measured by the multimeter to the computer. Particularly when long-

term measurements or large volumes of data are involved is it necessary for the

interface to support a high data transfer rate.

Prom these randomly chosen examples it can be seen that an interface may be put to

totally different uses. It is therefore desirable that an interface be sufficiently flexible

to permit attachment of very different electrical or electronic systems to a host device

by means of the interface. To prevent operator error, it is also desirable that a service

technician is not required to operate different interfaces in different ways for different

applications but that, if possible, a universal method of operating the interface be

provided for a large number of applications

To increase the data transfer rates across an interface, the route chosen in the second

group of data acquisition systems for the interface devices was to specifically match

the interface very closely to individual host systems or computer systems The

advantage of this solution is that high data transfer rates are possible However, a

disadvantage is that the drivers for the interfaces of the second group are very closely

matched to a single host system with the result that they generally cannot be used with

other host systems or their use is very ineffective. Further, such types of interface

have the disadvantage that they must be installed inside the computer casing to

achieve maximum data transfer rates as they access the internal host bus system. They

are therefore generally not suitable for portable host systems in the form of laptops

whose minimum possible size leaves little internal space to plug in an interface card

A solution to this problem is offered by the interface devices of lOtech (business

address: 25971 Cannon Road, Cleveland, Ohio 44146, USA) which are suitable for

laptops such as the WaveBook/5 12 (registered trademark). The interface devices are

connected by means of a plug-in card, approximately the size of a credit card, to the•

PCMCIA interface which is now a standard feature in laptops. The plug-in card

converts the PCMCIA interface into an interface known in the art as IEEE 1284. The

said plug-in card provides a special printer interface which is enhanced as regards the

data transfer rate and delivers a data transfer rate of approximately 2 MBps as
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compared with a rate of approx 1 MBps for known printer interfaces The known

interface device generally consists of a driver component, a digital signal processor, a

buffer and a hardware module which terminates in a connector to which the device

whose data is to be acquired is attached The driver component is attached directly to

the enhanced printer interface thus permitting the known interface device to establish

a connection between a computer and the device whose data is to be acquired.

In order to work with the said interface, an interface-specific driver must be installed

on the host device so that the host device can communicate with the digital signal

processor of the interface card As described above, the driver must be installed on the

host device If the driver is a driver developed specifically for the host device, a high

data transfer rate is achieved but the driver cannot be easily installed on a different

host system However, if the driver is a general driver which is as flexible as possible

and which can be used on many host devices, compromises must be accepted with

regard to the data transfer rate

Particularly in an application for multi-tasking systems in which several different

tasks such as data acquisition, data display and editing are to be performed quasi-

simultaneously, each task is normally assigned a certain priority by the host system A

driver supporting a special task requests the central processing system of the host

device for processor resources in order to perform its task Depending on the

particular priority assignment method and on the driver implementation, a particular

share of processor resources is assigned to a special task in particular time slots

Conflicts arise if one or more drivers are implemented in such a way that they have

the highest priority by default, i e they are incompatible, as happens m practice in

many applications It may occur that both drivers are set to highest priority which, in

the worst case, can result in a system crash

EP 0685799 Al discloses an interface by means of which several peripheral devices

can be attached to a bus An interface is connected between the bus of a host device

and various peripheral devices. The interface comprises a finite state machine and

several branches each of which is assigned to a peripheral device Each branch

comprises a data manager, cycle control, user logic and a buffer This known interface
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device provides optimal matching between a host device and a specific peripheral

device.

The specialist publication IBM Technical Disclosure Bulletin, Vol 38, No 05, page

245; "Communication Method between Devices through FDD Interface" discloses an

interface which connects a host device to a peripheral device via a floppy disk drive

interface. The interface consists in particular of an address generator, an MFM

encoder/decoder, a serial/parallel adapter and a format signal generator. The interface

makes it possible to attach not only a floppy disk drive but also a further peripheral

device to the FDD host controller of a host device The host device assumes that a

floppy disk drive is always attached to its floppy disk drive controller and
ri

communication is initiated if the address is correct However, this document contams

no information as to how communication should be possible if the interface is

connected to a multi-purpose interface instead of to a floppy disk drive controller.

it is the object of the present invention to provide an mterface device for

communication between a host device and a data transmit/receive device whose use is

host device-independent and which delivers a high data transfer rate

This object is achieved by an interface device according to claim 1 or 12 and by a

method according to claim 15.

The present invention is based on the finding that both a high data transfer rate and

host device-independent use can be achieved if a driver for an input/output device

customary in a host device, normally present in most commercially available host

devices, is utthzed Drivers for input/output devices customary in a host device which

are found in practically all host devices are, for example, drivers for hard disks, for

graphics devices or for printer devices. As however the hard disk interfaces in

common host devices which can be, for example, IBM PCs, IBM-compatible PCs,

Commodore PCs, Apple computers or even workstations, are the interfaces with the

highest data transfer rate, the hard disk driver is utilized in the preferred embodiment

of the interface device of the present invention. Drivers for other storage devices such

as floppy disk drives, CD-ROM drives or tape drives could also be utilized in order to

implement the interface device according to the present invention.
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As described in the following, the interface device according to the present invention

is to be attached to a host device by means of a multi-purpose interface of the host

device which can be implemented, for example, as an SCSI interface or as an

enhanced printer interface. Multi-purpose interfaces comprise both an interface card

and specific driver software for the interface card. The driver software can be

designed so that it can replace the BIOS driver routines. Communication between the

host device and the devices attached to the multi-purpose interface then essentially

takes place by means of the specific driver software for the multi-purpose interface

and no longer primarily by means of BIOS routines of the host device. Recently

however drivers for multi-purpose interfaces can also already be integrated in the

BIOS system of the host device as, alongside classical input/output interfaces, multi-

purpose interfaces are becoming increasingly common in host devices. It is of course

also possible to use BIOS routines in parallel with the specific driver software for the

multi-purpose interface, if this is desired.

The interface device according to the present invention comprises a processor means,

a memory means, a first connecting device for interfacing the host device with the

interface device, and a second connecting device for interfacing the interface device

with the data transmit/receive device. The interface device is configured by the

processor means and the memory means in such a way that the interface device, when

receiving an inquiry from the host device via the first connecting device as to the type

of a device attached to the host device, sends a signal, regardless of the type of the

data transmit/receive device, to the host device via the first connecting device which

signals to the host device that it is communicating with an input/output device. The

interface device according to the present invention therefore simulates, both in terms

of hardware and software, the way in which a conventional input/output device

functions, preferably that of a hard disk drive. As support for hard disks is

implemented as standard in all commercially available host systems, the simulation of.

a hard disk, for example, can provide host device-independent use. The interface

device according to the present invention therefore no longer communicates with the

host device or computer by means of a specially designed driver but by means of a

program which is present in the BIOS system (Basic Input/Output System) and is

normally precisely matched to the specific computer system on which it is installed,
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or by means of a specific program for the multi-purpose interface. Consequently, the

interface device according to the present invention combines the advantages of both

groups. On the one hand, communication between the computer and the interface

takes place by means of a host device-specific BIOS program or by means of a driver

program which is matched to the multi-purpose interface and which could be regarded

as a "device-specific driver". On the other hand, the BIOS program or a

corresponding multi-purpose interface program which operates one of the common

input/output interfaces in host systems is therefore present in all host systems so that

the interface device according to the present invention is host device-independent.

In the following, preferred embodiments of the present invention will be explained in

more detail with reference to the drawings enclosed, in which:

Fig. 1 shows a general block diagram of the interface device according to the

present invention, and

Fig 2 shows a detailed block diagram of an interface device according to a preferred

embodiment of the present invention

Fig. 1 shows a general block diagram of an interface device 10 according to the

present invention. A first connecting device 12 of the interface device 10 can be

attached to a host device (not shown) via a host line 11. The first connecting device is

attached both to a digital signal processor 13 and to a memory means 14. The digital

signal processor 13 and the memory means 14 are also attached to a second

connecting device 15 by means of bi-directional communication hnes (shown for all

lines by means of two directional arrows). The second connecting device can be

attached by means of an output line 16 to a data transmit/receive device which is to

receive data from the host device or from which data is to be read, i.e. acquired, and

transferred to the host device. The data transmit/receive device itself can also

communicate actively with the host device via the first and second connecting device,

as described in more detail in the following.

Communication between the host system or host device and the interface device is

based on known standard access commands as supported by all known operating
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systems (e.g. DOS, Windows, Unix). Preferably, the interface device according to the

present invention simulates a hard disk with a root directory whose entries are

"virtual" files which can be created for the most varied functions. When the host

device system with which the interface device according to the present invention is

connected is booted and a data transmit/receive device is also attached to the interface

device 10, usual BIOS routines or multi-purpose interface programs issue an

instruction, known by those skilled in the art as the INQUIRY instruction, to the

input/output interfaces in the host device. The digital signal processor 13 receives this

inquiry instruction via the first connecting device and generates a signal which is sent

to the host device (not shown) again via the first connecting device 12 and the host

line 11 This signal indicates to the host device that, for example, a hard disk drive is

attached at the interface to which the INQUIRY instruction was sent Optionally, the

host device can send an instruction, known by those skilled in the art as "Test Unit

Ready", to the interface device to request more precise details regarding the queried

device

Regardless of which data transmit/receive device at the output line 16 is attached to

the second connecting device, the digital signal processor 13 informs the host device

that it is communicating with a hard disk drive If the host device receives the

response that a drive is present, it then sends a request to the interface device 10 to

read the boot sequence which, on actual hard disks, normally resides on the first

sectors of the disk The digital signal processor 13, whose operating system in stored

in the memory means 14, responds to this instruction by sending to the host device a

virtual boot sequence which, in the case of actual drives, includes the drive type, the

starting position and the length of the file allocation table (FAT), the number of

sectors, etc, known to those skilled in the art Once the host device has received this

data, it assumes that the interface device 10 according to a preferred embodiment of

the present invention is a hard disk drive In reply to an instruction from the host

device to display the directory of the "virtual" hard disk drive simulated by the

interface device 10 with respect to the host device, the digital signal processor can

respond to the host device in exactly the same way as a conventional hard disk would,

namely by reading on request the file allocation table or FAT on a sector specified in

the boot sequence, normally the first writable sector, and transferring it to the host

device, and subsequently by transferring the directory structure of the virtual hard
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disk. Further, it is possible that the FAT is not read until immediately prior to reading

or storing the data of the "virtual" hard disk and not already at initialization.

In a preferred embodiment of the present invention, the digital signal processor 13,

which need not necessarily be implemented as a digital signal processor but may be

any other kind of microprocessor, comprises a first and a second command

interpreter. The first command interpreter carries out the steps described above whilst

the second command interpreter carries out the read/write assignment to specific

functions. If the user now wishes to read data from the data transmit/receive device

via the line 16, the host device sends a command, for example "read file xy", to the

interface device. As described above, the interface device appears to the host device

as a hard disk The second command interpreter of the digital signal processor now

interprets the read command of the host processor as a data transfer command, by

decoding whether "xy" denotes, for example, a "real-time input" file, a
"configuration" file or an executable file, whereby the same begins to transfer data

from the data transmit/receive device via the second connecting device to the first

connecting device and via the line 11 to the host device

Preferably, the volume of data to be acquired by a data transmit/receive device is

specified in a configuration file described in the following by the user specifying in

the said configuration file that a measurement is to last, for example, five minutes. To

the host device the "real-time input" file then appears as a file whose length

corresponds to the anticipated volume of data in those five minutes. Those skilled in

the art know that communication between a processor and a hard disk consists of the

processor transferring to the hard disk the numbers of the blocks or clusters or sectors

whose contents it wishes to read. By reference to the FAT the processor knows which

information is contained in which block. In this case, communication between the

host device and the interface device according to the present invention therefore

consists of the very fast transfer of block numbers and preferably of block number

ranges because a virtual "real-time input" file will not be fragmented. If the host

device now wants to read the "real-time input" file, it transfers a range of block

numbers to the interface device, whereupon data commences to be received via the

second connecting device and data commences to be sent to the host device via the

first connecting device.
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In addition to the digital signal processor instruction memory, which comprises the

operating system of the digital signal processor and can be implemented as an

EPROM or EEPROM, the memory means 14 can have an additional buffer for

purposes of synchronizing data transfer from the data transmitireceive device to the

interface device 10 and data transfer from the interface device 10 to the host device.

Preferably, the buffer is implemented as a fast random access memory or RAM

buffer

Further, from the host device the user can also create a configuration file, whose

entries automatically set and control various functions of the interface device 10, on

the interface device 10 which appears to the host device as a hard disk These settings

can be, for example, gain, multiplex or sampling rate settings By creating and editing

a configuration file, normally a text file which is simple to understand with little prior

knowledge, users of the interface device 10 are able to perform essentially identical

operator actions for almost any data transmitlreceive devices which can be attached to

the second connecting device via the line 16, thus eliminating a source of error arising

from users having to know many different command codes for different applications

In the case of the interface device 10 according to the present invention it is necessary

for users to note the conventions of the configuration file once only in order to be able

to use the interface device 10 as an interface between a host device and almost any

data transmitlreceive device.

As a result of the option of storing any files in agreed formats in the memory means

14 of the interface device 10, taking into account the maximum capacity of the

memory means, any enhancements or even completely new functions of the interface

device 10 can be quickly implemented. Even files executable by the host device, such

as batch files or executable files (BAT or EXE files), and also help files can be

implemented in the interface device, thus achieving independence of the interface

device 10 from any additional software (with the exception of the BIOS routines) of

the host device. On the one hand, this avoids licensing and/or registration problems

and, on the other hand, installation of certain routines which can be frequently used,

for example an FF1' routine to examine acquired time-domain data in the frequency
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domain, is rendered unnecessary as the EXE files are already installed on the interface

device 10 and appear in the virtual root directory, by means of which the host device

can access all programs stored on the interface device 10.

In a preferred embodiment of the present invention in which the interface device 10

simulates a hard disk to the host device, the interface device is automatically detected

and readied for operation when the host system is powered up or booted. This

corresponds to the plug-and-play standard which is currently findmg mcreasmgly

widespread use. The user is no longer responsible for installing the interface device 10

on the host device by means of specific drivers which must also be loaded; instead the

interface device 10 is automatically readied for operation when the host system is

booted

For persons skilled in the art it is however obvious that the interface device 10 is not

necessarily signed on when the computer system is powered up but that a special

BIOS routine or a driver for a multi-purpose interface can also be started on the host

device during current operation of the computer system in order to sign on or mount

the interface device 10 as an additional hard disk This embodiment is suitable for

larger workstation systems which are essentially never powered down as they

perform, e g mail functions or monitor processes which run continuously, for

example, in multi-tasking environments.

In the interface device according to the present invention an enormous advantage is to

be gamed, as apparent in the embodiment described in the followmg, m separatmg the

actual hardware required to attach the interface device 10 to the data transmit/receive

device from the communication unit, which is implemented by the digital signal

processor 13, the memory means 14. and the first connecting device 12, as this allows

a plurality of dissimilar device types to be operated in parallel in identical manner

Accordingly, many interface devices 10 can be connected to a host device which then

sees many different "virtual" hard disks In addition, any modification of the specific

hardware symbolized by the second connecting device 15 can be implemented

essentially without changing the operation of the interface device according to the

present invention Further, an experienced user can intervene at any time on any level

of the existing second connecting device by making use of the above mentioned
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option of creating a configuration file or adding or storing new program sections for

the second connecting device.

An important advantage of the interface device 10 of the present invention is that it

also permits extremely high data transfer rates by using, for data interchange, the host

device-own BIOS routines which are optimized for each host device by the host

device manufacturer or BIOS system manufacturer, or by using driver programs

which are normally optimized and included by the manufacturers of multi-purpose

interfaces Furthermore, due to the simulation of a virtual mass storage device, the

data is managed and made available in such a way that it can be transferred directly to

other storage media, e g to an actual hard disk of the host device without, as it were,

mtervention of the host device processor The only limitation to long-term data

transfer at high speed is therefore imposed exclusively by the speed and the size of the

mass storage device of the host device This is the case as the digital signal processor

13 already formats the data read by the data transmit/receive device via the second

connecting device 15 into block sizes suitable for a hard disk of the host device,

whereby the data transfer speed is hmited only by the mechanical latency of the hard

disk system of the host device At this point, it should be noted that normally data

flow from a host device must be formatted m blocks to permit writmg to a hard disk

and subsequent readmg from a hard disk, as known by those skilled in the art

The said data transfer rate can be increased further by settmg up a direct memory

access (DMA) or RAM drive m the host system As those skilled in the art know, the

setting up of a RAM drive requires processor resources of the host device, with the

result that the advantage of writing the data to a hard disk drive of the host device

essentially without the need for processor resources is lost

As described above, a data buffer can be implemented in the memory means 14 to

permit independence in terms of time of the data transmit/receive device attached to

the second connecting device from the host device attached to the first connecting

device. This guarantees error-free operation of the interface device 10 even for time-

critical applications in multi-tasking host systems
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Fig. 2 shows a detailed block diagram of an interface device 10 according to the

present invention.

A digital signal processor (DSP) 1300 is, in a manner of speaking, the heart of the

interface device 10 The DSP can be any DSP but preferably has a 20-MB on-chip

random access memory (RAM). Certain instruction sets, for example, can be stored in

the RAM already integrated in the DSP. An 80-MHz clock generator is attached to the

DSP 1300 m order to synchronize the DSP The DSP implements a fast Fourier

transformation (FF1') m real time and also optional data compression of the data to be

transferred from the data transmit/receive device to the host device in order to achieve

greater efficiency and to permit interoperation with host devices which have a smaller

memory

In the preferred embodiment of the mterface device 10 shown in Fig 2, the first

connectmg device 12 of Fig 1 contams the followmg components an SCSI interface

1220 and a 50-pm SCSI connector 1240 for attachment to an SCSI interface present

on most host devices or laptops The SCSI (small computer system mterface)

mterface 1220 translates the data received via the SCSI connector 1240 mto data

understood by the DSP 1300, as known by those skilled in the art Further, the first

connecting device 12 comprises an EPP (enhanced parallel port) with a data transfer

rate of approx 1 MBps which delivers a more moderate data transfer rate of 1 MBps

by comparison to the data transfer rate of 10 MBps of the SCSI mterface The EPP

1260 is connected to a 25-pin D-shell connector 1280 to permit attachment to a printer

mterface of a host device for example Optionally, the first connectmg device 12 also

comprises a 25-pm connector 1282 which permits the attachment of 8 digital outputs

and 8 digital mputs 1284 at a host device

Preferably, the second connectmg device comprises 8 BNC mputs with the calibration

relay 1505, a block 1510 with 8 device amplifiers with an overvoltage protection of

V, this block being connected m turn to 8 sample/hold (S&H) circuits 1515 The

calibration relays are relays which permit controlled changeover between a test

voltage and a calibration reference voltage. Each sample/hold circuit is connected to a

corresponding mput of an 8-channel multiplexer 1520 which feeds its output signals
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via a programmable amplifier 1525 into an analog/digital converter (ADC) with 12 bit

and 1.25 MHz 1530 and to the DSP 1300. The ADC 1530 is controlled by means of a

20-bit timer 1535, as known by persons skilled in the art. The programmable

amplifier 1525 and the 8-channel multiplexer 1520 are controlled via an amplifier

channel selection circuit 1540 which is in turn controlled by the DSP 1300.

The complete interface device 10 is supplied with power by an external AC/DC

converter 1800 which delivers a digital supply voltage of V and is attached to a

DC/DC converter 1810 which can deliver analog supply voltages of V and V

as required for the interface device 10 Further, the DC/DC converter controls a

precision voltage reference 1820 which controls the 8 BNC inputs 1505 and the ADC

1530 as well as a digital/analog converter (DAC) 1830 which permits, via an output

amplifier block with 4 output amplifiers 1840 and a 9-pin connector 1850, analog
*

output direct from the DSP 1300 to an output device, e g printer device or monitor

device, which can be attached via the 9-pin connector 1850, thus providing the option

of monitoring the data transferred to the host device or also, for example, of viewing

an FFT to obtain rapid and comprehensive data analysis without using processor time

of the host device

In Fig 2 the memory means 14 of Fig 1 is implemented by an EPROM 1400 which,

in a preferred embodiment of the present invention, contains the operating system of

the digital signal processor 1300 A random access memory with an access time of

15 ns and a size of 512 KB or optionally 1024 KB 1420 serves as a data buffer to

achieve independence in terms of time of the output line 16 from the output lines 1 la,

1 lb and 1 ic to the data transmit/receive device and to the host device respectively As

described above, in a preferred embodiment of the present invention the digital signal

processor 1300 already contains a 20-KB on-chip RAM 1440 which can store certain

instruction sets, functions and also smaller application software units

The connection, symbolized by the line 16, of the interface device 10 to any data

transmit/receive device implements, by means of the blocks 1505 — 1535, an analog

input with a sampling rate of 1.25 MHz and quantization of 12 bits. There are 8

channels with an overvoltage protection of 75 V ,By means of the programmable
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amplifier 1525 the channels can be programmed independently of each other in

voltage ranges up to a maximum of 10 V. Unused channels can be grounded

internally to reduce channel intermodulation. The block 1515 is implemented as a

monolithic high-precision, high-speed sample/hold amplifier for simultaneous

sampling of all channels The precision voltage reference 1820 provides a high-

precision, temperature-compensated monolithic energy gap voltage reference for

auto-calibration of each channel and each gain. Further, offset fine adjustment for

each channel is implemented by the same.

The blocks 1830, 1840 and 1850 implement a direct analog output for the digital

signal processor 1300, and the DAC 1830 provides a data transfer rate of 625 kHz and

a quantization of 12 bits The block 1840 comprises 4 channels with a common output

latch.

Further, the interface device 10 comprises a digital input/output device implemented

by the blocks 1284 and 1282 Here there are 8 digital inputs, 8 digital outputs with a

common latch, and the digital port can be attached preferably to a side panel of the

interface device 10 so that the port itself can easily be accessed

The digital signal processor 1300 provides on-board digital data processing In
particular, it is a high-performance DSP with a clock speed of 80 MHz and a 20-bit

timer 1535

As described above, the first connecting device 12 comprises the SCSI interface 1220

with a peak transfer rate of 10 MBps An optional PCMCIA-to-SCSI adapter permits

high-speed communication with laptop computers which are desirable and in

widespread use, particularly by mobile service technicians The EPP 1260 with its

associated connector 1280 permits data transfer at a more moderate rate

As described above, the interface device 10 is supplied with power by means of an

external AC/DC adapter which has a universal power input (85 — 264 VAC, 47 — 63

Hz). Interference suppression complies with the standards EN 55022, curve B and

FFC, Class B). Further, it is also in accordance with international safety regulations
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(TUV, UL, CSA) The interface device 10 is externally shielded and achieves a value

of 55 dB at 30 — 60 MHz and a value of approximately 40 dB at 1 GHz, and therefore

complies with the MILSTD 285 1 standard.

As described above, communication between the host device and the multi-purpose

interface can take place not only via drivers for inputloutput device customary in a

host device which reside in the BIOS system of the host device but also via specific

interface drivers which, in the case of SCSI interfaces, are known as multi-purpose

interface ASPI (advanced SCSI programming interface) drivers This ASPI driver,

which can also be referred to as an ASPI manager, is specific to a special SCSI host

adapter, i e to a special multi-purpose interface, and is normally included by the

manufacturer of the multi-purpose interface Generally speaking, this multi-purpose

interface driver has the task of moving precisely specified SCSI commands from the

host system program to the host system SCSI adapter For this reason, the command

set is almost identical to that of the SCSI interface itself Essentially, only status and

TJ reset commands for the host adapter have been added.

The ASPI driver can be used if the hard disk was not already addressable at boot time

or if the SCSI-related BIOS routines of the host computer were still disabled Here

too, the steps needed to initialize the interface device, preferably as a virtual hard

disk, are similar to the steps taken when initializing at boot time

In general terms, the ASPI manager comprises two sides. One side is the proprietary,

hardware-oriented side It is responsible for converting all commands into a form

required by the corresponding multi-purpose interface The hardware-oriented side of

the ASPI driver is therefore matched to a very specific type of multi-purpose interface

or SCSI interface. The other side is known as the user software side. This side is

totally independent of the proprietary operating characteristics of the SCSI adapter

and is therefore identical for all SCSI interfaces This permits SCSI programming

which is however independent of the individual SCSI adapter types.

In contrast to communication between the host device and the interface device

according to the present invention on the basis of a BIOS driver, the use of such an

ASPI driver for communication between the host device and the interface device
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according to the present invention allows various further possibilities of the SCSI

multi-purpose interface to be exploited. In the case described above, the interface

device which preferably signs on and behaves as a virtual hard disk is detected by the

BIOS driver of the host computer at boot time and is configured as a hard disk. This

step does not however support active requests sent by the interface device to the host

computer. If however the virtual hard disk wishes to write data actively to, for

example, a hard disk of the host computer or wishes to initiate communication with

the processor of the host computer, the host computer must recognize the request of

the virtual hard disk and tolerate a further issuer of instructions on its bus. If the

interface device behaves solely like a virtual hard disk, it would always receive and

never issue commands. The BIOS has no objections to an additional issuer of

commands that actively wishes to place data on the bus of the host device but the

BIOS does not support the host device in recognizing corresponding requests of the

interface device or in granting the interface device permission to access the bus.

Using the ASPI manager the interface device according to the present invention can

now obtain active access to an SCSI hard disk of the host device connected to the

same SCSI bus which, in contrast to the interface device, cannot be a virtual but a real

SCSI mass storage device or also a further interface device according to the present

invention. Thereupon, the interface device according to the present invention can

write the desired data to the SCSI hard disk of the host computer totally independently

of the host computer or can communicate with the same in some other manner. The

interface device according to the present invention therefore initially behaves

passively as a virtual hard disk and then, as required and using the driver software for

the multi-purpOse interface, actively on the same SCSI bus. This means however that

the interface device according to the present invention, using a driver software for the

multi-purpose interface which comprises the BIOS routines customary in host devices

and simultaneously provides the option of active participation, can, regardless of the

type of the data transmit/receive device attached to the second connecting device,.

behave initially as a virtual and at the same time passive hard disk but can, as

required, participate actively on the bus so as to be able to initiate communication

directly with other SCSI hard disks of the host device by bypassing the processor of

the host device.
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Using a standard interface of a host device, the interface device according to the

present invention permits communication with any host device. By simulating an

input/output device to the host device and, in a preferred embodiment, by simulating a

virtual mass storage device, the interface device 10 is automatically supported by all

known host systems without any additional sophisticated driver software. The

simulation of a freely defmable file structure on the "virtual" hard disk provides

simple operation and expansion options and, through the implementation of any

programs, independence from special software implemented on the host device. Help

files included on the interface device 10 and plug-and-play support ensure ease of use

even in portable, flexible host devices. Despite the very simple user interface,

experienced users are free at any time to intervene in the functions of the interface

device 10 on system level The interface device 10 thus provides a universal solution

which can cover the entire spectrum of possible data transmit/receive devices.

I
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Claims

1. An interface device (10) for communication btween a host device, which

comprises drivers for input/output devices cijstomary in a host device and a multi-

purpose interface, and a data ti device comprising the following

features:

a first connecting device (12; 1220, 240, 1260, 1280) for interfacing the host

device with the interface device (1 0) via the multi-purpose interface of the host

device; and

a second connecting device (15; 1505 — 1535) for interfacing the interface device

(10) with the data transmit/rece ye device,

wherein the interface device ( 0) is configured by the processor means (13; 1300,

1320) and the memory mean(14; 1400, 1420, 1440) in such a way that the

interface device, when recei)lmg an inquiry from the host device as to the type of a

device attached to the multi/purpose interface of the host device, sends a signal,

regardless of the type of th data transmit/receive device attached to the second

connecting device (15; 155 — 1535) of the interface device (10), to the host

device which signals to tl host device that it is an input/output device customary

in a host device, whereullon the host device communicates with the interface

device (10) by means ofhe driver for the input/output device customary in a host

device.

2. An interface device (10) according to claim 1,

wherein the drivers for input/output drivers customary in a host device comprise a
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a processor means (13; 1300, 1320);

a memory means (14; 1400, 1420, 1

029



hard disk driver, and
the signal indicates to the host device thatthe host device iscommunicating with a harddisk.

3. An interface device (10) according to claim 1 or 2,

wherein the memory means comprises
a buffer (1420) to buffer data to be

transferred between the data transmit/receive device and the host device.

4. An interface
device (10) according to one of the

preceding claims,

wherein the
multi-purpose interface of thehost device is an SCSI interface and thefirst connecting device also comprisesan SCSI interface (1220).

5. An interface
device (10) accord to one of the preceding claims,

wherein the second coi
device comprises an analog input (1505) with asubsequent AID converter

(1,30) in order to transfer analog data to the hostdevice from a data
transmifreceive device connectable to theanalog device(1505).

6. An interface
device (10) according to one of the preceding claims,

wherein the
processor means (13) is a

digital signal processor (1300).

7. An interface
device (10) according to one of the claims 2 to 6,

wherein the data to be transferred from the data
transmit/receive device to thehostdevice in the interface

device (10) is formattedin a suitable format fora hard diskpresent in the host device.

8. An interface
device (10) according to one of the claims 2 to 7,

which furthercomprises a root directory andvirtual files which are present on the

19
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9. An interface device (10) according to claim 8,

wherein the virtual files comprise a configuration file in text format which are

stored in the memory means (14) and using which the user can configure the

interface device (10) for a specific data transmit/receive device.

10. An interface device (10) according to claim 8 or 9,

wherein the virtual files comprise batch files or executable files for the

microprocessor means which are stored in the interface device (10) in order to

perform data processing, independently of the host device, of data received via the

second connecting device (15; 1505 — 1535).

11. An interface device (10) according to claim 8 or 9,

wherein the virtual files comprise batch files or executable files for the host device

which are stored in the interface device (10).

An interface device (10) for commjinication between a host device, which

comprises a multi-purpose interfale and a specific driver for this interface, and a

data transmit/receive device comjrising the following features:

a processor means (13; 1300,
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signaled hard disk drive and which can be accessed from the host device.

:420, 1440);a memory means (14; 1

a first connecting device (p2; 1220, 1240, 1260, 1280) for interfacing the host

• device with the interface/levice (10) via the multi-purpose interface of the host

device; and

a second connecting d vice (15; 1505 — 1535) for interfacing the interface device

(10) with the data tra4smitireceive device,
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where the interface device (10) is configure9 using the processor means (13; 1300,

1320) and the memory means (14; 1400, 1/20, 1440) in such a way that the

interface device, when receiving an inqu$y from the host device as to the type of a

device attached at the multi-purpose in)rface of the host device, sends a signal,

regardless of the type of the data trai/'mitJreceive device attached to the second

connecting device (15; 1505 —
153/)

of the interface device (10), to the host

device which signals to the host 9vice that it is an input/output device customary

in a host device, whereupon the/fiost device communicates with the interface

device (10) by means of the s ecific driver for the multi-purpose interface.

13 An interface device accor g to claim 12,

wherein, in addition to he first connecting device of the interface device, there is

a further inputIoutpudevice at the multi-purpose interface of the host device, and

wherein the mterfa device can communicate directly with the hard disk via the

specific driver fo/the multi-purpose interface

14. An interface device according to claim 12 or 13,

wherein the multi-purpose interface is an SCSI interface, and wherein the specific

driver for the multi-purpose interface is an ASPI manager

15. A method of communication/between a host device, which comprises drivers for

input/output devices custon/ary in a host device and a multi-purpose interface, and

a data transmit/receive dey4ce via an interface device (10) comprising the

following steps: /
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interfacing of the

1280) of the

device;

interfacing of

(15; 1505 — L

• device with a first connecting device (12; 1220, 1240, 1260,

device (10) via the multi-purpose interface of the host

data transmit/receive device with a second connecting device

of the interface device (10);
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inquiring by the host device at the inrface device (10) as to the type of device to

which the multi-purpose interface the host device is attached;

regardless of the type of the da a transmit/receive device attached to the second

connecting device of the line/face device (10), responding to the inquiry from the

host device by the interfa,9tdevice (10) in such a way that it is an input/output

device customary in a y'st device, whereupon the host device communicates with

the interface device by means of the usual driver for the input/output device.

16. A method according to claim 15,

wherem the drivers for mput/output devices customary in a host device comprise a

driver for a storage device and in particular for a hard disk drive
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Flexible Interface

ABSTRACT

An interface device (10) provides fast data communication between a host device with

input/output interfaces and a data transmit/receive device, wherein the interface

device (10) comprises a processor means (13), a memory means (14), a first

connecting device (12) for interfacing the host device with the interface device, and a

second connecting device (15) for interfacing the interface device (10) with the data

transmit/receive device. The interface device (10) is configured by the processor

means (13) and the memory means (14) in such a way that, when receiving an inquiry

from the host device via the first connecting device (12) as to the type of a device

attached to the host device, regardless of the type of the data transmit/receive device,

the interface device sends a signal to the host device via the first connecting device

(12) which signals to the host device that it is communicating with an input/output

device
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I believe I am the original, flrt. and sole inventor (it only one
name is listed below) or an original, first and joint inventor (if
plural names are listed below) of the -subtect matter which is
claimed and torwhicha patent is sought on the invention entitled

Flexible Interface

deren Beschrembung

(zutreffendes ankreuzen)

0 her beigefQgt 1st.

o am unterder

Anmeldungsseriennummer -

eingereicht wurde und am
abgeãrldert wurde (falls tatsáchlicli - abgetiuidert).

Icli bestãtige hiermit, dass ic.' -den Intialt der obigen Paten-
tarimeldung einschuiesslich der Mspnche durchgesehen und
verstanden habe. die everttuell durch elnen Zusatzantrag wie
oben erwätint abgeAndert wurde. -

Ich erkenne maine Pflicht zur Offenbaning irgeridweicher In-
formationen, die für die PrOtung dot vorliegenden Anmeldung
in Einklang mit Absatz 37. Bundesgesetzbuch. Paragraph
1.56(a) von Wichtigkeit sind, an.

Ich bearispruche hiermit auslandlsctie PrioritAtsvorteile go-
mass Abschnitt 35 der Zlvilprozessordnuflg der Vereinigten
Staaten. Paragraph 119 alter unten angegebenen Ausland-
sanmeldungen für eiri Patent oder eine EzilndersUrkUnde.
und habe aucti alle Ausfandsarimeldungea für em Patent oder
eine Ertindersurkunde nachsteliend gekennzeichnet. die am
Anmeldedatum haben, das vor dem Anmeldedatum der An-

- meldung tiegt, für die Prioritãt beansprucht wird.

I acknowledge the duty to disclose information which is -ma-
terial to the examination of this application in accordance with
TiUe 37, Code of Federal Regulations. §1.56(a).

-I hereby claim foreign priority benefits under Title 35, United
- States Code, § 119 of any foreign application(s) for patent or
inventors certificate listed below and have also - identified
below any foreign appticaon For patent or inventOrS certifi-
cate having a filing date before that of the apptication on
which priority is claimed: V

Frm PTO-FB-240 (8.83)

Page 1 of 3

Patent and Trademark Office-U.S. DEPARTMENT OF COMM'

the specification of which

(check one)

is attached hereto.

o was tiled on ______

Application Serial No..

and was amended art.
(if applicable) -

I hereby state that I have reviewed and understand the -con- -
tents of the above identified specification. incitiding the -claims,
as amended by any amendment referred to above.

-
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Prior foreign applications
Priontãt beanspructfl

_______________ Germany
(Country)
(Land)

PCT/EP98/O1187 Germany
(Numberl
(Nummer)

Ich beanspruche hierrnitgemass Absati 35 der Zlvilprozess-
ordnung der Vereinigten Staaten. Paragraph 120. den Vorzug
ailer unten autgefUMen Anmeidungen uid tails der Gegen-
stand aus jedem Anspruch dieser Anmeldung nicht in einer
frUheren amerikanischen Patentanmeldung taut dern ersten
Paragraphen ties Absatzes 35 tier Zlvilprozessordnung der
Vereinigten Staaten. Paragraph 112 otfenbart ist.. erkenne
idi gemàss Absatz 37. Bundesgesetzbuch. Paragraph 1.56(a)
meine Pulicht zur Otfenbarung von informationen an. die zwi-
schen dem Anmeldedatum tier fri.iheren Anmeldung und dem
nationalen oder PCT internationalen Anmefdedatum dieser
Anmeldunc bekannt geworcen sind.

Priority Claimed

x
es

Ja

Ja Neln

Ja Nein

I hereby claim the benefit under Title35. United States Code,
§120 of any United States application(s) listed below and.
insofar as the subject matter of each of the claims 01 this
application is not disclosed in the prior United States appli-
cation in the manner provided by the first paragraph of Title
35. United States Code. §112, I acknowledge the duty to
disclose material information as defined in Title 37, Code of
Federal Regulations. §1.56(a) which occurred between the
filing date of the prior appcation and the national or PCT
international filing date of this application:

Ich erklAre hiem,it, dass aBe von mit' in der vorliegenden
Erklärung gemachten Angaben nach meinern besten Wissen
und Gewissen der volten Wahrheit entsprechen, und dass
ich diese eidesstattliche Etldarung in Kenntnis dessen ab-
gebe. dass wissentlich und vorAtzlich falsche Angaben go-
mass Pazagraph 1001. Absatz 18 dec Zlvilprozessortnung
tier Vereinigten Staaten von Amerika mit Geldstrafe belegt
und/oder Gefângnis bestraft werden koennen. und dass de-
rartig wissentlich und vorsätzlicfl talsche Angaben die GuI-

tigkeit der vorliégenden Pateritanmeldung oder elnes darauf
erteilten Patentes gefahrden können.

I hereby declare that all statements made herein of my own
knowledge are true and that all statements made on infor-
matior and belief are believed to be true; and further that
these statements were made with the knowledge that willful
false statements and thelike so made are punishable by fine
or imprisonment, or both, under Section 1001 of Title 18 of

the United States Code arid that such willful false statements
may jeopardize the validity of the application or any patent
issued thereon.

Form PTO-F8-240 (8-a3)

Page 2of 3 -

Patent and Trademark Office-U.S. DEPARTMENT QE COMMEC

19708755.8
(Number)
(Numrner)

rman Language Declarati,.

(Country)
(Lana)

04/3/97 (March 4.
(DaWMónth/Year leii)
(Tag/Monat/Jarir eingereicht)

1997)

03/03/9R (Mirch '
(Day/Month/Year ied)
(TagiMonati'Jalir eingereicht)

1Q9R'

Nein

(Number) (Country) (Day/Month/Year Filed)
(Nummer) (Land) (TaglMonar/Jahr etngereicht)

m

t;r
(Application Serial NO.)
(Anmeldeseriennummer)

(Application Senal No.)
(Anme(desenennummer)

(Filing Date)
(Anmeldedatum)

(Filing Date)
(Anmeldedatum)

(Status)
(patentiert. anhangig.

autgegeben)

(Status)
(patentiert. anhangig.

aufgegeben)

(Status)

(patented, pending.
abandoned)

(Status)
(patented. pending.

abandoned)
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German Language Declaration

VERTRTUNGSVQLLMACHT: Als benannter Erffnder
beauttrage ich hiermit den nachstehend benannten Paten-
tanwaH (oder die nachstehend benannten Patentanwâite) und/
oder Patent-Agenten mit dec Verlolgung dec vqrIieenden
Palentanmeldung sowie mit dec Abwicklung alter damit vet-
bundenen Geschtte vor dem Patent-und Warenzeichenanit
(Name und Registradonsnummer anfUhren)

Donald M. Duft
James N. Graziano

Carl A. Forest a&r4-94

Dan Cleveland, Jr.

Michael J. Setter 37,936

POWER OF ATTORNEY: As a named inventor. I hereby
appoint the following attorney(s) and/or agent(s) to prosecute
this application and transact all business in the Patent and
Tiademak Office connec:ed therewith. (list name and reg-
istration number)

William P. Wilbar _____

Thomas Swenson

Curtis A. Vock

Kirk D. Williams

Steven W. Weiririeb

Staatsangehongfceit

Posanschntt Post Office Address

(Biae ent-sprechende Informadonen und Unterschnften im
Falle von dritten und weiteren Miterfindem angeben).

(Supply similar information and signature for uiicd and sub-

sequent joint inventors.)

Form PTO-F8-240 (8-J

Page 3 of 3

Paceru and Trademark Otfice-4J.S. DEPARTMENT OF

36,696

38,356

Postanschrift:

Teleiongesprãcne
Wame und

bitte richten an: Oirect Telephone Calls to: (name and iele phone number)

Tele!oanummer)

Send Correspondence to:
Carl A. Forest, Ph.D.

do DUFT GRAZIANO& FOREST, P.C.

— Suite 14Q —
Boulder, Colorado 80301—1018, U.S.A.*—--

VouerNamedesa,nzigenoderursprünglichenEliiflde(5: Full name of sole or tirst invenlor

Unersc.1rift des E.linders Oaum
Michael TASLRtnrs Oata

April_27,_1999
Wohnstz

i)
Residence

Wurzburg, Germapy
Staatsar%genöngkeit

Postanschritt

cnsnip
German h2
Post Office Address

Cronthalstrafle 6c

D—97074 Würzburg, Germany
Voller Name des zwel(en Mitorlinaers (falls zutreltefld) Full name of second 'otnt inventO(. it lfl'/

Date
Unterscflnlt des E.linders Oatum S4cond lsIaflfmte

Wohnsitz Residence

037



Applicant or Patentee: TASLER, el.

Serial. or Patent No.:

Filed or Issued

For: Flexible Interface

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS

(37 CFR 1.9 (F) and 1.27 (B)) - INDEPENDENT INVENTOR

As a below named inventor, I hereby declare that I qualify as an independent inventor as defined in 37 CFR 1.9 (c)

for purposes of paying reduced fees under section 41(a) and (b) of Title 35, United States Code, to the Patent and

Trademark Office with regard to the invention entitled Flexible Interface described in:

(X) the specification filed herewith

() application serial no , filed
patent no , issued

I have not assigned, granted, conveyed or licensed and am under no obligation under contract or Law to assign,

grant conve, o- license any rights in the lvent on 1-0 cry perso-i i-o cou'd not be classified as an independent

inventor under 37 CFR 1.9(c) if that person had made the invention, or to any concern which would not qualify as a

small business concern under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR 1.9(e).

Each person concern or organization to which I have assigned granted conveyed or licensed or am under an

obligation under contract or Law to assign, grant, convey, or license any rights in the invention Listed below

(X) no such person concern organization

persons concerns or organizations listed betow*

*NOTE: Separate verified statements are required from each named person, concern or organization having rights to

the invention averring to their status as small. entities. (37CFR 1.27)

FULL NAME Name des deutschen Anmelders

ADDRESS Adresse.

( ) INDIVIDUAL ( ) SMALL BUSINESS CONCERN ( ) NONPROFIT ORGANIZATION

FULL NAME _________________________________________________________________________

ADDRESS _____________________________________________________________________

) INDIVIDUAL ( ) SMALL BUSINESS CONCERN ( ) NONPROFIT ORGANIZATION

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in

loss of entitlement to small entity status prior to paying, or at the time of paying , the earliest of the issue fee
or any maintenance fee due after the date on which status as a small entity in no longer appropriate. (37CFR 1.28

(b))

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on

information and belief are believed to be true; and further that these statements were made with the knowledge that

willful false statements and the like so made are punishable by fine or imprisonment, or bQth, under section 1001 of
Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the
application, any patent issuing thereon, or any patent to which this verified statement is directed.

Michael TASLER

NAME OF INVENTOR

1/ 7)/' 1P
Signature of Inventor

April 27, 1999

DATE
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VERTRA( 3ER DIE INTERNATIONALE ZU IMENARBEIT
(JF DEM GEBIET DES PATENT WEENS

PCT
INTERNATIONALER RECHERCHENBERICHT

(Artikel 18 sowie Regeln 43 und 44 PCT)

Aktenzeichen des Anmelders oder Anwalts

1482—PCI

WEITERES siehe Mitteilung die Ubermittlung des internationalen
Recherchenberichts (Formblatt PCT/ISA/220) sowie, soweit

VORGEHEN zutreffend, nachstehender Punkt 5

Internationales Aktenzeicheri

PCT/DE 98/ 01187

Internationales Anmeldedatum (Fruhestes) Prioritätsdatum (Tag/Monat/Jahr)
(Tag/Monat/Jahr)

29/04/1998 30/04/1997

Anmelder

LEMUTH PRAZISIONSTEILE GMBH et al

Diéser internationale Recherchenbericht wurde von der Internationalen RecherchenbehOrde ersteilt und wird dem Anmelder gemAl3
Artikel 18 Obermittelt. Eine Kopie wird dem Internationalen Büro

Dieser internationale Recherchenbericht umfar3t nsgesamt 2 Blatter

Daruber hinaus Iiegt thm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik beu

1. Bestimmte AnsprUche haben such als nichtrecherchierbar erwiesen (siehe Feld I).

2. Mangeinde Einheitlichkeut der Erfindung(siehe Feld II).

3. In der internationalen Anmeldung isteinProtokoll elner Nucleotid- und/oder Aminosauresequenzoffenbart; die internationale
Recherche wurde auf der Grundlage des Sequenzprotokolls durchgefuhrt,

das zusammen mit der internationalen Anmeldung eingereicht wurde

das vom Anmelder getrennt von der internationalen Anmeldung vorgelegt wurde,

dem jedoch keine Erklarung beigefugt war, daB der Inhalt des Protokolls nicht den
Offenbarungsgehalt der internationalen Anmeldurig in der eingereichten Fassung hinausgeht.

das von der Internationalen RecherchenbehOrde iii die ordnungsgemaBe Form Qbertragen wurde.

4. Hinsichtlich der Bezeichnung der Erfindung

wird der vom Anmelder eingereichte Wortlaut genehmigt.

wurde der Wortlaut von der BehOrde wie folgt festgesetzt.

5. Hinsichtlich der Zusammenfassung

wird der vom Anmelder eingereichte Wortlaut genehmigt.

wurde der Wortlaut nachRegel 38.2b) in der Feld II angegebenen Fassung von dieser Behörde
festgesetzt. Der Anmelder kann der Internationalen Recherchenbehörde innerhaib eines Monats nach
dem Datum der Absendung dieses internationalen Recherchenberichts eine Stellungnahme vorlegen.

6. Folgende Abbildung der Zeichnungen st mit der Zusammenfassung zu verOffentlichen:

Abb. Nr. 2 wie vom Anmelder vorgeschlagen keine der Abb.

weil der Anmelder selbst keine Abbildung vorgeschlagen hat

weil diese Abbildung die Erfindung besser kennzeichnet.

Formblatt PCT/ISA/210 (Blatti) (Juli 1992)
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'NTERNATIONALER RECHERCHENBERICHT
atonaIeS Aktenzeichen

TIDE 98/01187

A. KLASSWIZIERUNG DES ANMELDUNGSGEGENSTANDES
IPK 6 G05B19/414 G05B19/418

Nach der lnterr,ationalen Patentklassifikation (lPK oder nach der nationalen Klassifikation undderlPK

B. RECHERCHERTE GEBIETE

Recherchierter Mindestprufstoff (Klassifikationasystem und Klassiflkationasymbole)
IPK 6 GO5B B23K GO2B

Recherchierte aber nicht zum Mindestprufstoffgehärende Voraffentlichungen, soweit diese unter die recherchierten Geblete fallen

Wãhrend der internationalen IRecherche konsultierte elektronische Datenbank (Name der Datenbank und evtl. verwendete Suchbegriffe)

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN

KategorieU Bezeichnung der Veraffentlichung, soweit erforderlich unter Angabe der in Betracht kommenden Telle Betr. Anspruch Nr.

A

A

US 5 268 975 A (YOSHITANI KATSUMI El .AL)
7. Dezember1993
siehe Spalte 6, Zeile 6 — Spalte 8, Zeile
31, Abbildungen 1—3

EP 0 530 973 A (HITACHI LTD) 10. März 1993
siehe Spalte 2, Zeile 55 —Spalte 8, Zeile
36

1—6

1-6

Weltere Veroffentllchungen sind der Fortsetzung von Feld C zu Slehe Anhang Patentfamllie
entnehmen

Besondere Kategorien von angegebenen Veroffentlichungen "7' Spatere Veröffentlichung, die nach deminternationalen Anmeldedatum
oder dem Prioritàtsdatum verOffentlicht worden 1st und mit dar

"A' Veraffentlichung, die den allgemeinen Stand der Technik definlert,
aber nicht als besonders bedeutsam anzusehen at

Anmeldung nicht kollidiert, sodern nur zum VerstAndnis des der
Erfindung zugrundeliegenden Prinzips oder der hr zugrundetiegenden

'E" älteres Dokument, das jedoch erst am oder nach dam intemationalen Theorie angegeben let
Anmeldedatum verbffentllcht worden ist "x" Varoffentlichung von besonderer Bedeutung; die beanspruchte Erfindung

"L" VerSffentlichung, die geeignet sf, amen Prloritatsanspruch zweifelhaft er- kann allein aufgrund dieser VerOffenttlchung nicht ala neu oder auf
scheinen zu lassen, oder durch die das Veroffentlichungsdatum einer erflnderischer Tatigkeit beruhend betrachtet werden
anderen im Recherchenbericht genannton Veroffentlichung belegt warden UU Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung
soIl oder die aus einem anderon besonderen Grund angegeben ist (wia kann nicht ala auf erfinderischerlatigkeit beruhend betrachtet
ausgeführt) werden, wenn die Veroffentlichung miteiner oder mehreren anderen

"0" Veroffentlichung, die sich auf eine mündliche Offenbarung, Veroffentlichungen dieser Kategorie in Verbindung gebracht wird und
elne Benutzung, sine Ausstellung oder andere MaBnahmen bezieht diese Verbindung für einen Fachmann naheliegend 1st

'P' Verdffentlichung, die vor dem internationalen Anmeldedatum, aber nach Verffffentlichung, die Mitglied derselbenPatentfamille ist
dem beanspruchten Prioritätsdatum verOffentlichtworden ist ________________________________________________________________

Datum des Abschlusses der internationalen Recherche

23. Oktober 1998

Absendedatum des internationalen Recherchenberichts

30/10/1998

Name und Postanschrift der Internationalen Recherchenbehörde

Europáisches Patentamt, P.B. 5818 Patenttaan 2
NL 2280 HV Rijswijk -

Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70)340-3016

Bevollmächtigter Bediensteter

M +1- k" ' "' I liii,1

Fomiblatt PCT/ISN21 0 (Blatt 2) (Juli 1992)
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INTER'ATIONAL SEARCH REPORT
iational Application No

It ationonpatentfamilymembers
T/DE 98/01187

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 5268975 A 07—12—1993 JP 5212574 A 24—08—1993
JP 5157978 A 25—06—1993
JP 5107486 A 30—04—1993
CA 2066909 A 27—10—1992
DE 4213424 A 29—10—1992
GB 2255653 A,B 11—11—1992

ER 0530973 A 10—03—1993 JR 5067669 A 19—03—1993
DE 69224568 D 09—04—1998
US 5663884 A 02—09—1997
US 5448470 A 05—09—1995

Foim PcT/1sN21 0 (patent tamty annex)(July 1992)
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VERTRA BER DIE INTERNATIONALE ZU. MENARBEIT
AUF OEM GEBIET DES PATENTWEENS

PCT
INTERNATIONALER RECHERCHENBERICHT

(Artikel 18 sowie Regen 43 und 44 POT)

Aktenzeichen des Anmelders oder Anwalts

1A98 0301 P CT

WEITERES siehe Mitteilung die Ubermittlung des internationalen
Recherchenberichts (Formblatt PCT/ISA/220) sowie, soweit

VORGEHEN zutreffend, nachstehender Punkt 5

Internationales Aktenzeichen

PCT/EP 98/ 01187

Internationales Anmeldedatum (FrUhestes) Prioritätsdatum (Tag/Monat/Jahi)
(Tag/Monat/Jahr)

03/03/1998 04/03/1997

Anmelder

TASLER, Michael

Dieser internationale Recherchenbericht wurde von der Intemationalen Recherchenbehörde ersteilt und wird dem Anmelder gemal3
Artikel 18 übermittelt. Kopie

internationale

hinaus der in der Technik bei.

1. Bestimmte Ansprüche haben sich als nichtrecherchierbar erwiesen (siehe Feld I).

2. Mangelnde Elnheitlichkeit der Erfindung(siehe Feld II).

3. In der internationalen Anmeldung st em Protokoll elner Nucleotid- und/oder Amlnosauresequenz offenbart; die internationale
Recherche wurfde auf der Grundlage des Sequenzprotokolls durchgeführt,

das zusammen mit der internationalen Anmeldung eingereicht wurde.

das vom Anmelder getrennt von der intemationalen Anmeldung vorgetegt wurde,

dem jedoch keine Erklarung beigefQgt war, daB der Inhalt des Protokolls nicht über den
Offenbarungsgehalt der internationalen Anmeldung in der eingereichten Fassung hinausgeht.

das von der Internationalen RecherchenbehOrde in die ordnungsgemäBe Form Ubertragen wurde.

4. Hinsichtlich der Bezeichnung cler Erfindung

wird der vom Anmelder eingereichte Wortlaut geriehmigt.

LI wurde der Wortlaut von der BehOrde wie folgt festgesetzt.

5. Hinsichtlich der Zusammenfassung

wird der vom Anmelder eingereichte Wortlaut genehmigt.

wurde dor Wortlaut nach Regel 38.2b) in der Feld III angegebenen Fassung von dieser Behôrde
festgesetzt. Der Anmelder kann der Internationalen RecherchenbehOrde innerhaib elnes Monats nach
dem Datum der Absendung dieses internationalen Recherchenberichts elne Stellungnahme vorlegen.

6. Folgende Abbildung der Zeichnungen 1st mit der Zusammenfassung zu verOffentlichen:

Abb. Nr. 1 wie vom Anmelder vorgeschlagen keine der Abb.

well der Anmelder selbst keine Abbildung vorgeschlagen hat.

weil diese Abbildung die Erfindung besser kennzeichnet.

Formblatt PCT/ISA/210 (Blatt 1) (Juli 1992)
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natonales Aktenzelchen

T/EP 98/01187

Seite 1 von 2

INTERNATIONALEP ECHERCHENBERICHT

KLASSIRZERUNG DE$ ANMELDUNOSGEGENSTANDES
6 G06F13/38

der Internationalen Patentklassifikation (iPK oder nach der nationalen Kiassitikation und derlPK

RECHERCHIERTE GEBIETE

Recherchierter Mlndestprufstoff (Klassifikationssystem und Klasstikationssymbole)
6 GO6F GO5B

Recherchierte aber nicht zum Mindestprufstoffgeharende Veroffentlichungen, soweit diese unter die recherchierten Gebiete faHen

der internationalen Recherche konsultierte elektronische Datenbank (Name der Datenbank und evtl. verwendete Suchbegriffe)

ALS WESENTLICH ANGESEHENE UNTERLAGEN

Bezeichnung der Veroffentlichung, soweit erforderlich unter Angabe der in Betracht kommenden Teile Betr. Anspruch Nr.

US 5 487 154 A (GUNJI KEITA) 23.Januar
1996
siehe Spalte 1, Zeile 24 — Spalte 2, Zeile
16

siehe Spalte 3, Zeile 46 — Spalte 4, Zeile
4

siehe Spalte 4, Zeile 47 — Spalte 5, Zeile
2

siehe Zusammenfassung; Ansprüche 1—3;
Abbildungen 1,4,5

us 5 510 775 A (LONCLE JEAN—PIERRE)
23.April 1996
siehe Spalte 4, Zeile 56 — Zeile 61

siehe Spalte 6, Zeile 27 — Spalte 7, Zeile.
21
siehe Zusammenfassung; Abbildung 1

-I--

1,12,15

2—11,13,
14,16

.

1,12,15
.

Weitere Verdffentlichungen sind der Fortsetzung von Feld C zu IKI Siehe Anhang
entnehmen

Besondere Katégorien von angegebenen Verofferitlichungen : 1' Spatere Veroffentlichung, die nach deminternatlonalen Anmeldedatum

V:roffentUchung,dd:nallgemeinenStandderTechnik definiert, Anmeldungnichtkollidiert,sond:mnur zumVerstandndesder
Erfindung zugrurideliegenden Prinzips oder der ihr zugrundeliegenden

àtteres Dokument, des jedoch erst am oder nach dem intematlonalen Theorie angegeben ist
Anmeldedatum verôffentlicht worden at < voflilU von besonderer Bedeutung: die beanspruchte Erfindung

Veroffentlichung, die geelgnet 1st, einen Prioritatsanspruch zweifelhaft er- kann allein aufgrund dieser Veraffentlichung nicht ala neu oder auf
scheinen zu lassen, oder durch die das VerOffentlichungsdatum amer erfinderischer Tatigkeit beruhend betrachtet werden
anderen im Recherchenbericht genannten Veroffentlichung belegt warden y0 Veroffentlichung von besonderer Bedeutung: die beanspruchte Erfmndung
soil oder die aus einem anderen besonderen Grund angegeben 1st (wie kann nicht als auf erfindedscherTatigkeit beruhend betrachtet
ausgefuhrt) werden, wenn die VerOffentlichung miteiner oder mehraren anderen

Veroffentlichung, die sich auf eine mündlicha Otfenbarung, Veroffentlichuagen dieser Kategorie in Verbindung gebrácht wird und
eineBenutzung, eine Ausstellung oder andere Mal3nahmen bezieht diese Verbindung für amen Fachmann naheliegend let

Veroffentlichung, die vor dam internationalen Anmeldedatum, aber nach 0 Veroffentllchun die Mit lied derselbenPatentfamilie istdem beanspruchten Prioritätsdatum veröffentlichtworden ist & g, g

des Abschluases der internationalen Recherche

21.Juli 1998

Absendedatum des internationalen Recherchanberichts

28/07/1998

und Postanschrift der lnternationalen Recherchenbehdrde
Europaisches Patentamt, P.S. 5818 Patentlaan 2
NL -2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 apo nl,
Fax: (+31-70)340-3016

Bevollmáchtigter Bediensteter

N X'' ' H C4UJ II UII1

Formblatt PCT/ISA/21 0 (Blatt 2) (Jul11 992)
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INTERNATIONALEP RECHERCHENBERICHT

US 5 291 611 A (DAVIS ALAN J ET AL)
1.März 1994

siehe Zusammenfassung; Abbildung 1

Formblatt PCT/ISAI21O (Fortselzung von BIalt 2) (Juli 1992)

Seite 2 von 2

A

A

qtionafes Aktenzeichen

FI/EP 98/01187

C.(Fortsetzung) ALS WESENTLICH ANGESEHENE UNTERLAGEN

Kat9gorie Bezeichnung der Veroffentlichung, soweit erforderlich unter Angabe der in Betracht kommenden lade Betr. Anspruch Hr.

US 5 444 644 A (DIVJAK AUGUST A) 22.August
1995

siehe Zusamrnenfassung; Abbildung 1

1—16

1—16
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INTERNATIONAL SEARCH REPORT
'ation on patent family members

US 5510775 A 23—04—1996 FR 2659457 A 13—09—1991

.

DE
DE
WO
EP
JP
JP

69118994
69118994
9114213
0471806
7031653
4503728

D

T
A
A
B

T

30—05—1996
31—10—1996
19—09—1991
26—02—1992
10—04—1995
02—07—1992

US 5291611 A 01—03—1994 NONE

Fonn PCT/ISA'21 0 (patent family annex) (July 1992)

US 5487154 A 23—01—1996

national Application No

1/EP 98/01187

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 5030112 A
DE 4223454 A

05—02— 1993

2 1—0 1—1993

US 5444644 A 22—08—1995 NONE
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VERTRAG U R DIE INTERNATIONALE ZUSA1 'ENARBEIT
AL. DEM GEBIET DES PATENTWESE1S

PCT
INTERNATIONALER RECHERCHENBERICHT

(Artik& 18 sowie Regeln 43 und 44 PCT)

Aktenzeichen des Anmelders oder Anwaits

TA980 301 P CT

WEtTERES siehe Mitteilung die Ubermitfiung des intemationalen
Recherchenberichts (Formblatt PCT/ISA/220) sowie, soweit

VORGEHEN zutreffend, nachstehender Punkt 5

Internationales Aktenzeichen

PCT/EP 98/ 01187

Intemationales Anmeldedatum (Frühestes) Priontätsdatum (Tag/Monatljahr)
(Tag/Mona f/Jatir)

03/03/1998 04/03/1997

Anmelder

TASLER, Michael

Dieser internationale Recherchenbericht wurde von der Intemationalen Recherchenbehôrde ersteilt und wird dem Anmelder gemäl3
Artikel 18 Eine Kopie wird dem Intemationalen Büro

Dieser internationale Recherchenbericht umfaBt insgesamt ..3...___________ Blätter.

Daruber hinaus Iiegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bei.

1. Bestlmmte Anspruche haben sich als nIchtrechercherbar erwiesen (siehe Feld I).

2. J Mangeinde Elnheltllchkelt der Erflndung(siehe Feld II).

In der intemationalen Anmeldung ist em Protokoll elner Nucleotid- und/oder Amlnosäuresequenzoffenbart: die intemationale
Recherche wurde auf der Grundlage des Sequenzprotokolls durchgeführt,

E das zusammen mit der intemationaten Anmeldung eingereicht wurde.

das vom Anmelder getrennt von del internationaten Anmeldung vorgelegt wurde,

LI dem jedoch keine Erktarung beigefugt war, daB der inhalt des Protokolls nicht den
Offenbarungsgehalt der internationalen Anmeldung in der eingereichten Fassung hinausgeht.

El das von der Intemationalen Recherchenbehörde in die ordnungsgemãf3e Form Ubertragen wurde.

4. Hinsichtlich der Bezeichnung der Erfindung

wird der vom Anmelder eingereichte Wortlaut genehmigt.

El wurde der Wortlaut von der BehOrde wie folgt festgesetzt.

5. Hinsichtlich derZusammenfassung

[] wird der vom Anmelder eingereichte Wortlaut genehmigt.

wurde der Wortlaut nach Regel 38.2b) in der Feld Ill angegebenen Fassung von diesel: Behãrde
festgesetzt. Der Anmelder kann der Internationalen Recherchenbehörde innerhalb eine Monats nach
dem Datum der Absendung dieses internationalen Recherchenberichts elne Stellungnahme vorlegen.

6. Folgende Abbildung der Zeichnungen ist mit del Zusammenfassung zu veräffentlichen:

Abb. Nr. wie vom Anmelder vorgeschlagen keine der Abb.

LII weil der Anmelder selbst keine Abbildung vorgeschlagen hat.

LI weil diese Abbildung die Erfindung besser kennzeichnet.

Formblatt PCT/ISA/210 (Blatt 1) (JuIi 1992)
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INTERNATIONALER RECHERCHENBERICHT

A. KLASSIFZIERLJNG DES ANMELDUNGSGEGENSTANDES
IPK 6 G06F13138

Inter iales Aktenzelchen

c.P 98/01187

1

Nach der Internatior,aler, Patentklasslfikation (IPK) oder nach der nationalen Kiassifikation und derlPl<

B. RECHERCHIERTE GEBIETE

Formbtatt PCT,1SA/210 (Batt 2) (Jut 1992)

Seite 1 von 2

Recherchierter MindestprUfstoff (Klassifikationssystem und Klassjfikationssymbole)
IPK 6 GO6F QOSB

Recherchierfe aber nicht zum Mindestprüfstoffgehörnde Veröffentlichungen, soweit diese unter die recherchierten Gebiete fallen

Wãhrend der internationalen Recherche konsultierte elektronische Datenbank (Name der Datenbank und evtl. verwondete Suchbegrifte)

C. ALS WESENTLICH ANGESEHENE_UNTERLAGEN

Kategorie Bezeichnung der Veroffentflchung, soweit erforderlich unter Angabe der in Betracht kommenden Tede Betr. Anapruch Nr.

'(

A

Y

•

US 5 487 154 A (GIJNJI KEITA) 23.Januar
1996
siehe Spalte 1, Zeile 24 — Spalte 2, Zeile
16
siehe Spalte 3, Zeile 46 — Spalte 4, Zeile
4
siehe Spalte 4, Zeile 47 — Spalte 5, Zeile
2
siehe Zusammenfassung; Ansprüche 1—3;
Abbildungen 1,4,5

US 5 510 775 A (LONCLE JEAN—PIERRE)
23.April 1996
siehe Spalte 4, Zeile 56 — Zeile 61

siehe Spalte 6, Zeile 27 — Spalte 7, Zeile
21

siehe Zusammenfassung; Abbildung 1

—I—-

1,12,15

2—11,13,
14,16

1,12,15

—
Weitere Veroftentlichungen slrtd der Fortsetzung von Feld C zu Siehe Anhang Patentfamilie
entnehmen

Besondere Kategorien von artgegebenen Verötfentlichungen : T Spätere Veroffentlichung. die nach derninternationalen Anmeldedatum
oder dem Prjoritätsdatum verötfentlicht worderi 1st und mit der

"A Veroffentlichung, die den aligemeinen Stand der Technik definiert. Anmeldung nicht kollidiert, sondern nur zum Verständnis des der
aber nicht als besonders bedeutsam anzusehen ist

Ertindung zugrundeliegenden Prinzips odor der ihr zugrundeliegenden
"E älteres Dokument, das jedoch erst am oder nach dem intemationalen Theorie angegeben is)

Anmeldedatum verötfentlicht worden ist X Verotfenttichung von besonderer Bedeutung; die beanspruchte Erfindung
Veröffentlichung, die geeignet jet, elnen Prioritätsanspruch zweifelhatt or- kann allein autgrund dieser Veroffentluchung nicht als neu oder aut

scheinen zu fassen, oder durch die das Veröffentlichungsdatum einer erfinderischer Tatigkeit beruhend betrachtet werden
anderen im Recherchenbericht genannten VerOffentlichung belegt werden r

Veroffentlichung von besonderer Bedeutung;die beanspruchte Ertindung
soil oder die aus elnem anderen besonderen Grund angegeben 1st (wie kann nicht als auf erfinderischer Tatigkeit beruhend betrachtet
ausgeführt) werden, wenn die Veroffentlichung miteiner oder mehreren arderen

O" Veroftentlichung, die sich auf eine mündliche Offenbarung, Verottentlichungen dieser Kategorie in Verbindung gebracht wird und
eine Benutzung, eine Ausstellung oder andere Mal3nahmen bezieht diese Verbindung für einen Fachmann naheliegend is)

"P Veröffentlichung, die vor dam intemationalen Anmeldedatum, aber nach Veröffentlichung, die Mitglied derselbenpatentlamilie 1stdem beanspruchten Prioritatsdatum verbttentlichtworden 1st

Datum des Abschlusses der internationalen Recherche

21.Juli 1998

Absendedatum des internationalen Recherchenberichts

28/07/1998

Name und Postanschritt der Internationalen Recherchenbehörde
Europäisches Patentamt, PB. 5818 Patentlaan 2
NL -2280 HV Ri)swijk
Tel. (÷31-70) 340-2040. Tx. 31 651 eponL
Fax: (+31-70) 340-3016

Bevollmächtigter Bediensteter

Nguyen Xuan Hiep, C
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INTERNATIONALER RECHERCHENBERICHT

US 5 444 644 A (DIVJAK AUGUST A) 22.August
1995

siehe Zusammenfassung; Abbildung 1

US 5 291 611 A (DAVIS ALAN J ET AL)
1.März 1994

siehe Zusammenfassung; Abbildung 1

Formblatt PCTISA/210 (Fortsetzung von Blatt 2) (Jui 1992)

Seite 2 von 2

A

A

Inter 'aIes Aktenzelchen

PCI. J' 98/01187
C(Fortsetzung) ALS WESENTLICII ANGESEHENEUNTERLAGEN

Kategorie Bezeichnung der Veröftentlichung, soweit ertorderlich unter Angabe der in Betracht kommenden Teile Betr. Anspruch Nr.

1—16

1—16

1
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NTERNATIONALER
RECHERCHENBERICHTAngaben zu Veroffenthchungen,di

ben Patenttemtie gehören

m Retherchenbeñcht
Datum der

Mitglied(er) der
Datum der

angeftThrtes Patentdokument
Veröffenthchung

Patentfami$ie
Veróftenflchung

US 5510775 A
23—04—1996

.

.
FR
DE
DE
WO
EP
JP
JP

2659457
69118994
69118994
9114213
0471806
7031653
4503728

A
D
T
A
A
B
1

13-09—1991
30—05—1996
31—10—1996
19—09—1991

26—02—1992
10—04—1995
02—07—1992US 5444644 A

22—08—1995 KEINE
US 5291611 A

01—03—1994 KEINE •

US 5487154

)nterr aes Aktenzaichsn

PCI. J) 98/01187

A
23—01—1996 JP 5030112 A

DE 4223454 A 05-02—1993
2 1—01—1993

Foimblati PCTSAI2lD (Anhang
Patentfamae)(Juh 992)
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INTERNAl NAL SEARCH REPORT anal ApplicatIon No

PCT/EP 98/01187

page 1 of 2

A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 G06F13/38

According to International Patent Classification IIPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed byclassitication symbols>

IPC 6 GO6F G058

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

DOCUMENTS CONSIDERED TO BE RELEVANT

" Citation ot document, with indication, where appropriate, 01 (he relevant passages Relevant to claim No.

US 5 487 154 A (GUNJI KEITA) 23 January
1996
see column 1, line 24 — column 2, line 16

see column 3, line 46 — column 4, line 4
see column 4, line 47 — column 5, line 2

see abstract; claims 1—3; figures 1,4,5

US 5 510 775 A (LONCLE JEAN—PIERRE) 23

April 1996
see column 4, line 56 — line 61

see column 6, line 27 — column 7, line 21

see abstract; figure 1

us 5 444 644 A (DIVJAK AUGUST A) 22 August
1995

see abstract; figure 1

-I--

1,12,15

2'-11,13,

14,16

1,12,15

.

1-16

Further documents are tisled in the continuation at box C. Patent tamily members are listed in annex.

Special categories of cited documents: .
'T" later document published after the international tiling date

or priority data and not in conflict with the application but
document defining the general stale of the art which is nol cited to understand the principle or theory underlying the
considered to be of particular relevance invention

earlier document but published on or alter the international "X" documental particular relevance: the claimed invention
filing date cannot be considered novel or cannot be considered to

document which may throw doubts on priority c(aim(s> or involve an inventive step when the document is taken alone
which is cited to establish the publicationdate of another "V' document of particular relevance the claimed invention
citation or other special reason (as specdied> cannot be considered to involve' an inventive step when the

document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled

document published prior to the international filing date but
in the art.

later than the priority date claimed "&" document member of the same patent family

of the actual completion of theinternational search

21 July 1998

Data of mailing of the international search report

28/07/1998

and mailing address at the ISA
European Patent Office, P.R. 5818 Patentlaan 2
NL - 2280 -IV Ri)swi(k

Tel, (+31-70) 340-2040, Tx. 31651 epa nI,
Fax: (+31 -70) 340-3016

Authorized oflicer

tit t,n Y,i,n -j CI UJ VI

FovmPcTJlSA/21e Isecond sheetl (July i992)
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INTEk. TIONAL SEARCH REPORT tnte onal AppIlcaton No

PCT/EP 98/01187

US 5 291 611 A (DAVIS ALAN J El AL) 1
March 1994
see abstract; figure 1

Form PCT/ISN21O (continuation of second sheet) (July 1992)

page 2 of 2

A

C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation ot document, with indicationwhare appropnate, of the relevant passages Relevant to claim No.

1—16

1
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INTERNS )NAL SEARCH REPORT r lonal AppflcaUon No
InformaUon on patentfamity members

PCI/Er 98/01187
Patent document Publication Patent family Pubhcation

cited in search report date member(s) date

US 5510775 A 23—04—1996

.

FR
DE
DE
Wa
Er

JP
Jr

2659457
69118994
69118994
9114213
0471806
7031653
4503728

A
0

1
A
A
B
T

13—09—1991
30—05—1996
31—10—1996
19—09—1991
26—02—1992
10—04—1995
02—07—1992

US 5444644 A 22—08—1995 NONE

Us 5291611 A 01—03—1994 NONE

Form PCT/ISAJ21O Ipatent (emily annex) (July1992)

US 5487154 A 23—01—1996 JP 5030112 A
DE 4223454 A

05—02—1993
21—01—1993
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INTERNATIONALER C}IERCHENBERICHT ionaIesActenzeIc,en

PCT/EP 98/01187

C.(Fortsetzung) ALS WSENTLICH ANGESEHENE IINTERLAGEN

Kategorie Bezeichnung der VerOflenthchung, soweit Qrtorderftcfl unter Angabe der in Betracht komrnenden Teile Betr. Anspruch Nr.

A US 5 444 644 A (DIVJAK AUGUST A) 22.August 1—16

1995

siehe Zusammenfassung; Abblldung 1

A Us 5 291 611 A (DAVIS ALAN J El AL) 1—16

1.März 1994
siehe Zusammenfassung; Abbildung 1

1

Fomiblatt PCTI1SAI21 0 (Fortse*zung von Btatt 21 (Jut 1992)

Seite 2 von 2
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INTERNATIONALER II AIERCHTENBERICHT ,onales Aktanzeichen

PCf/EP 98/01187

KLASSIFIZIERUNG DES ANMELDUNGSGEGENSTANOES
6 G06F13/38

der tnternatonalen Patentklassilikation (IPI() oder nach der nattonalen Klassilikatlon und derIPK

RECHERCHIERTE GEBIETE

Recherchierter MindostprUfstoff (Klassifikalionssystem und Ktassitikatlonssymbole)
6 GO6F GO5B

Recherchierte aber nicht zurn MindestprUlstotfgehorende VerOffentllchungen, soweit diese untor die recherchierten Gobble lallen

der internationalen Recherche konsultierte elektronische Datenbank (Name der Dalenbank und evil. veiwondote Suchbegrifls)

WESENTLICH ANGESEHENE UNTERLAGEN

Bazeichnung der Verotlentlichurig, soweit ertorderlich unter Angaba der in Betrachi kommenden bile Betr. Anspruch Nr.

US 5 487 154 A (GUNJI KEITA) 23.Januar
1996
siehe Spalte 1, Zeile 24 — Spalte 2, Zeile
16
siehe Spalte 3, Zeile 46 — Spalte 4, Zeile
4

siehe Spalte 4, Zeile 47 — Spalte 5, Zeile
2

siehe Zusammenfassung; Ansprikhe 1—3;
Abbildungen 1,4,5

Us 5 510 775 A (LONCLE JEAN—PIERRE)
23.April 1996
siehe Spalte 4, Zeile 56 — Zeile 61
siehe Spalte 6, Zeile 27 — Spalte 7, Zeile
21

siehe Zusammenfassung; Abbildung 1

-/--

1,12,15

2—11,13,
14,16

1,12,15

.

Weitere Verdttentlichungen sind der Fortsetzung von Feld C zu Siehe Anhang
entnehmeri

b" Spktere Veräffentilchung, die nacil deminternatbonalen Anmeldedatum
oder dem Prioritätsdatum verOffentlicht worden ist und mit der
Anmeldung nicht kollidiert, sondern nur zum Verst8ndnis des der
Ertindurig zugrundeliegenden Prinzips odor der lhr zugrundeliogonden
Theorie arigageben is)

'X" VeraffentllchUng von besonderer Bedeutung; die beanspruchte Erfindung
"L' VerOtfent.lichung, die geeignat let, omen Prioritätsanspruch zweifelhaft er- kann allein autgrund dieser Verdi) entlichung nicht als neu oder aut

scheinen zu lassen, odor durch die des Verottentlichungsdatum einer erfirtderischer Tatigkeit beruhend betrachtet warden
anderen rn Recherchertbericht genannten Verbffentlichung belegi warden •'' Veroftenlllcliung von besonderer Bedeutung; die beanspruchte Ertindung
soil oder die aus einom anderen besonderen Grund angegeben at (wie kann nlcht als auf erfiriderischerlätlgkeit beruhend betrachtet
ausgefUhrt) werden, wenn die Verotfentlkzhung miteiner odor mehreren anderen

'0 Verotfantlichung, die sich aul olne mi.mndliche Offenbarung, vorattentlichungon dieser Kategoria in Verbindung gebracht wird und
eine Benutzung, ems Ausstellung oder andere MaBnahmen bezieht diese Verbindung lUr einen Fachmann naheliegend 1st

"P' VerOtfontlichung, die vor dern internationalen Anmeldedatum, aber nach , Verdffentllchung, die Mitglied derselbenPatentfamilie 1stdem beanspruchten Prioritätadatum vGroffentlichtworden at

Datum des Absch)ussos der mnternationalen Recherche

21.Juli 1998

Absendodatum des internationaben Recherchenberichts

28/07/1998

Name und Postanschritt derinternatbonalen Fbocherchenbehdrde

Europisches Patentami, PB. 5818 Patentlaan 2
NL -2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 ape ni,
Fax: (÷31-70) 340-3016

Bevollmachtigter Bediensteter

M \, U•1guyen Auan 1iep,

Formbiatt PCT/ISN21O (Blait 2) (Jut 1992)

Seite 1 von 2

Besondere Kategorien von angegebonen Verdtfonttichungan
"A" Verdffentlichung, die den aligemeinen Stand der Technik detiniert,

abar riicht ala besonders bode utsam anzusehen ist

"E' 8lteres Dokument, das Jedoch erst am oder nach dem internationalen
Anmeldedalum verdffentlbcht worden ist

1
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INTERNATIONALER REt .RCHENBERJcj'i
Angàben zu Verãtfentllchu die zur seibon Patentlamilie gehoren

rn Recherchenbericht Datum der Mitglied(er) der Datum del
artgeführtes Patentdokument VerOffenthchung Patentfamilie VerotfentUchung

US 5487154 A 23—01—1996 JP 5030112 A
DE 4223454 A

US 5510775 A 23—04—1996 FR 2659457 A 13—09—1991
DE 69118994 D 30—05—1996
DE 69118994 1 31—10—1996
WO 9114213 A 19—09—1991

. EP 0471806
JP 7031653
JF 4503728

A
B

1

26—02—1992
10—04—1995
02—07—1992

US 5444644 A 22—08—1995 KEINE

US 5291611 A 01—03—1994 KEINE

FombIatl PCT/ISA/210 (Arihang Palenttaniilie)(JuIi 1992)

3na lee Aktenzeichen

PCT/EP 98/01187

05—02—1993
21—01—1993
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VERTRAG C R DIE INTERNATIONALE ZUSAF. NARBEIT
Ai. DEM GEBIET DES PATENTWESEJS

Abserider: I NTERNATIONALE RECI-IERCHENBEHORDE D CT
MITTEILUNG UBER DIE UBERMITTLUNG DES
INTERNATIONALEN RECHERCHENBERICHTS

ODER DER ERKLARUNG

(Regel 44.1 PCT)

Absendedatum
(Tag/MonatlJahr) 28/07/1998

Aktenzeichen des Anmelders oder Anwalts

TA98O3O1PCT WEITERES VORGEHEN siehe Punkt I und 4 unten

Internationales Aktenzoichen

PCT/EP 98/ 01187

Intemationales Anmeldedatum

(TaglMonat/Jahr) 03/03/1998
Anmelder

TASLER, Michael

1. j3 Dem Anmelder wird mitgeteilt, daB der internationale Recherchenbericht ersteilt wurde und ihm hiermit wird.

Elnreichung von Anderungen und elner Erklarung nach Artikel 19:
Der Anmelder kann auf eigenen Wunsch die Anspruche der internationalen Anmeldung (siehe Regel 46):

BIs wann sind Anderungen elnzurelchen?

Die Frist zur Einreichung soleher Anderungen betragt zwei Monate ab der Ubermittlung des
intemationalen Recherchenberichts; weitere Einzelheiten sind den Anmerkungen auf dem Beiblatt zu entnehmen.

Wo sind die Anderungen elnzureichen?

Unmittelbar beim Internationalen Büro der WIPO, 34, CHEMIN des Colombettes, CH-121 1 Genf 20,
Telefaxnr.: (41-22) 740.14.35

Nähere Hinwelse sind den Anmerkungen auf dem Beiblatt zu entnehmen.

2. Dem Anmelderwird mitgeteilt, daB kein internationater Recherchenbericht ersteilt wird und daB ihm hiermit die Erklärung nach
Artiket 17(2)a)

Hlnsichtllch des Widerspruchsgegen die Entrichtung einer zusâtztichen Gebühr (zusàtzlicher Gebühren) nach Regel 40.2 wird
dem Anmelder mitgeteilt, daB

der Widerspruch urd die Entscheidung hierUber zusammen mit seinem Antrag auf Ubermitttung des Wortlauts sowohl des
Widerspruchs als auth der Entscheidung hierüber an die Bestimmungsãmter dem lnternationaten Büro worden
sind.

noch keine Entscheidung den Widerspruch vorliegt; der Anmelder wird benachnchtigt, sobald eine Entscheidung
getroffen wurde.

4. Weiteres Vorgehen: DerAnmelderwird auf fotgendes aufmerksam gemacht:
Kurz nach Abtauf von 18 Monaten seit dem Pnoritätsdatum wird die internationate Anmeldung vom Internationalen Büro verOffent.
Iicht. W der Anmelder die Veröffentlichung verhindern oder auf einen spàteren Zeitpunkt verschieben, so rnu(3 gemaB Regel 90 1
bzw. vor AbschluB der technischen Vorbereitingen für die intemationale VerOffenttichung elne Erklarung die ZurUcknah-
me der internationalen Anmeldung oder desPrioritãtsanspruchs beim Intemationalen BOro eingehen.

Innerhalb von 19 Monaten seit dem Prioritätsdatum ist em Antrag auf intemationate vorlâufige Prüfungeinzureichen, wenñ der
Anmetder den Eintritt in die nationale Phase bis zu 30 Monaten seit dem Prioritätsdatum (in manchen Amtern sogarnoch Iänger)
verschieben mochte.

Innerhaib von 20 Monaten seit dem Prioritätsdatum muG der Anmelder die für den Eintntt in die nationate Phase vorgeschriebenen
Handlungen vor alIen Bestimmungsamtern vomehmen, die nicht innerhaib von 19 Monaten seit dem Prioritátsdatum in der
Anmeldung odor einer nachtrãglichen Auswahlerklârung ausgewählt wurden oder nicht ausgewahlt werden konnten, da für sie
Kapitel II des Vertrages nicht verbindlich ist.

-

Formblatt PCT/ISA/220 (Januar 1994)

SCHOPPE & ZIMMERMANN
z.H. Schoppe, Fritz
Post-fach 71 08 67
D—81458 Munchen
GERMANY

r—-------
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Tel. (+31-70) 340-2040,Tx. 31 651 epo nI,
Fax: (+31 -70) 340-3016
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ANMEh.4JNGEN ZU FORMBLATT PCT/ISA/220

Diese Anmerlwngen coHen grundlegende Hinweise zur Einreiohung von Anderungen gemA(3 Artikel 19 gaberi. Diesen Anmerkungen
liegen die Erfordernisse des Vertrags Ober die intemationale Zusammenarbeit out dem Goblet des Patentwesans (PCT), der Ausführungs.
ordnung und der Verwaftungsriohthnien zu diesem Vertrag zugrunde. Boi Abweiohungen zwiachen diesen Anmerkungen und
obengenannten Texten sind letztere mal3gebend. NAhere Einzelheiton sind dem POT-Leitfaden für Anmelder, amer VerOffentliohung der
WIPO, zu entnehmen.
Die in diesen Anmerkungen veswendeten Bognffe ArtikeI, Reger und "Abechnitr beziehen sioh jewels auf die Bestimmungen des
PCT-Vartrags, der PCT-Ausfuhi-ungsordnung bzw. der PCT-Verwaltungsnchtlinien.

HINWEISE ZU. ANDERUNGEN GEMASS ARTIKEL 19

Nach Erhalt des intematjonalen Recharchenberichts hat der Anmeldor die M6glichkeit, .inmal die Anspruoh. der intarnationalan
Anmeldung zu Andem. Es let jedoch zu betonan, daB, da all. Teile der internationalen Anmeldung (AnsprClche, Beschrebung und
Zeichnun9en) wàhrsnd dee intemationalen vorlaufigen PrOfungsverfahrens goandert warden kônnan, normaiarweise keine Notwendigkeit
besteht, Anderungen dot AnsprOcha nach Mikel 19 einzureichen, auf5er wenn der Anmekier z.B. zum Zweoke ames voilaufigen
Sohutzee die Verôff.ntliohung dieter Anspruche wOnsoht odor em anderer Grund für aine Anderung der AnaprUche vor ihr.r int.mationa-
len Veroffentlithung vorliegt. W.iterhiri let zu beachtan, daB am vorlAufigor Schutz nur in ainigen Staaten .rháltlich 1st.

Welch. 1.11. der Internatlonalen Anmeldung kãnnen geàndelt warden?

Im Rahmen von Artikel 19 kOnnen nur die AnsprOche gektdert werden.

In dot internationalen Phase kônnen die Anaproche auch nach ArtIkel 34 var der mit der intemationalen vorfauflgen Profung beauf-
tragten Behôrde geAndert (odor nochmals gendert) werden. Die Beschreibung und die Zeichnungen kOnnen nur nach Artikel 34
vor der mit dot intern ation alan vorIufigen PrOf ung beauftragten BehOrde ge&ndert warden.

Bairn Eintritt in die nationale Phase kOnnen aVe Teile dat internatsonalen Anmeldung nach Artikel 28 odor gegebenenf ails Artikel
41 g.&nd.d werden.

Bis wsnn sind Anderungen elnzur&ch.n?

Innerhoib von zw.i Monaten ab der Ubermittlung des intemationalen Recherchenberichts odor innerhaib von s.ohzehn Monaten ab
dam Priontatedatum, je nachdem, welch. Frist spAter ablAuft. Die Anderungen getten jadooti ale rechtzeitig eingereicht, wenn sic
dem Intemationalen BOro nach Ablauf der maBgebenden Frist, aber noch var AbechluB dot technisohen Vorbereitungen für die
intemationalo V.rôffenthchung (Regel 46.1)zugehen.

We slnd dl. Anderungen nlcht alnzurstchen?

Die Anderurig.n kOnnen nur bairn Intematlonalen BOro, nicht abor beim Anmeldearnt odor der Intemationalen Recherchenbehôrde
eingereicht warden (Angel 46.2).

Falls em Antrag ouf international. vorlAufige Prutung einger.icht wurdehvird, siahe unten.

In watcher Form kônn.n Anderungen erfolgen?

Eine Anderung kann .rfolgen dutch Streichung ames oder mehr.rer ganzer AnsprOch., durch HinzufQgung dries odor mehrerer
neuer AnsprOohe odor durch Anderung des Wovtlauts sines odor metirerer AnsprOche in der .rngereichten Fassung.

Für jedes Anspruohsblatt dat sich aufgrund Crier odor mehrerer Anderungen von dem uraprOnglich eingereichten Blatt
unt.rcch.idet, let sin Ersatzbl*tt einzureiohsn.

Alle Anspraoha, die out ein.m Ersatzblatt eracheinen, sind mit arabisohen Ziffem zu numeneren. Wird em Anepruch gestrichen, so
brauchen, die anderen AneprQche nicht neu numeriert zu warden. Im Fall einer Neunumerierung sind die AnsprOche fortlaufend zu
numerleren (Verwaitungsrichtlinien, Absohnitt 205 b)).

Die Anderungen Cnd In der Sprach. sbzutassen, In dot dlelnternatlonale Anmeldung verbffentllcht wlrd.

Welch. Unteilagen sind den Anderungen belzutQgen?

Begl.ftschretb.n (Abschnltt 205 b)):

Die Anderungen sind mit sinern Begleitschreiben .inzureichen.

Das Begleitsohreiben wird nicht zusammen mit der intemationaten Anmeldung und den geAnderten AneprOchen verôffentlicht. Es
mat nicht zu verwechs.ln mit der ¶rldarung nach Artikel 19(1 ) (smehe unten, ErklArung nach Mikel 19 (1)1.

Dat Begleltschrelb.n lit nash WahI des Anmelders In engilecher odor französl*cher Spiashe abzufaasen. BC engliechepra-
chigen Internatlonalen Anmeidungen let d.c Begleltschrelben aberebentalls In etigllscher, bel franzSslschsprachlgsn Inter-
natlonalen Anmeldungen In französischor Spracha abzufassen.

Anmerkungen zu Formblatt PCTJISAI22O (Blatt 1) (Januar 1994)
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ANMERKUNL1 ZU FORMBLATT PCT/ISA/220 (Fortsetzung)

Im Begleitschreiben sind die Untersohiede zwischen den Anspr0chen in dat eingereichten Fassung und den ge6nderten Ansproohen
anzugeben. So let insbesandere zu jedem Anspuch in der intemationalen Anmeldung anzugeben (gleichlautende Angaben zu
verschiedenan AnsprOohen kônnen zueammengetaflt warden), ob

i) dat Ansrucl, unverändert ist;

ii) dat Anapruch gestrichen warden ist;

iii) der Anapruot, neu let;

iv) der Anepruch omen odor mehrere AnsprGolte in der eingereichten Fauung eraetzt;

v) dat Anspruoh cut di. T.ilung sine, Anspruchs in der eingeraichten Faseung zurOokzutUhron ist.

Im folgenden sled BeIsplele engegeben, wie Andorungen Im BegIeltehr.Iben zu erlàutem sled:

1. tWenn anstelle von urepronglich 48 AneprOchen nash dot Anderung einiger AneprUcha 51 Ansprache existioren):
Die Aneproche I bis 29, 31, 32,34, 35, 37 bis 48 warden durch geánderte Anspr0che gleicher Numerlerung ersetzt; AnsprOche

30,33 und 36 unverAndert; neue AneprOch. 49 bis 51 hinzugetUgt.'

2. (Wenn anst&Ie von urapronglich 15 Anepruchen nash dot Andorung sUer AnsprUohe 11 AnaprOch. existi.renl:
GeAnderte Anapruche I bis 11 trsten an die Stole dat Anspri]che I bia 15.'

3. IWenn ureprunglich 14 Anspr0che existiertan und die Andorungon darin bosteh.n, daB elnige AnsprClche gestrichen werden und
neuo Ansprocho hinzugefugt werdeni:
AneprOche Ibis 6 und 14 unverandert; MeprOcho 7 bis 13 geatti chen; neue Anepruohe 15, 16 und 17 hinzugetQgt.'Oder An-
eprOcho 7 bis 13 gestrichen; neue AnsprOche 15, 16 und 17 hinzugefugt; alle Obigen AneprOohe unver&ndert.

4. [Wenn verschiedene Men von Anderungen durohgefOhrt worden]:
'AnsprOche 1.10 unver6ndsrt; AnsprOche 11 bIs 13, 18 und 19 gestrichan; AnsprOche 14, 15 und 16 durch geandeiten An-
spruch 14 ersetzt; Anepruch 17 in geanderte AnaprOche 15, 16 und 17 unterteilt; neue AnsprQche 20 und 21 hinzugefUgt.'

"Erklârung each AtlkeI 19(1)" (Regal 46.4)
Den Anderungen kann sine ErkiArung beiget0gt warden, mit dec die Anderungen erlAutort und ihre Auawirkungen aut die
Beschreibung und die Zsichnungen dargetegt warden (die nioht nash Artikel 19(1) geAndert werden kOnnen).

Die Erkiarung wird zusammen mit dec intemationelan Anmeldung und den genderten AnaprUohon verôffentlicht.

SI. lit In der Sprech. abzufass.n, In d.rdie lnternstlonai.nAnmeldung verôffentllcht wlrd.

Sic muB kurz gehalten coin und dart, wenn in engliecher Sprache abgelaRt oder ins Englisohe Ubersetzt, nicht mehr ala 500
W&ter unit assen

Die Erklarung let nicht zu verwecheeln mit dem Begiaitschreiben, das cut die Unterachiede zwischen den AnaprUchen in dat
eingerechten Fassung und den geãnderten AnsprOchen hinweist, und ersetzt letzteres nicht. Sb 1st aut einem gesonderten Blatt
einzureiohen und in der Uberschrift ale soicha zu k.nnzeichnen, vorzugsweise mit den Worten 'Erklârung nach Artikel 19 (1)'.

Die Erklàrung dart keine herabaetzenden AuBerungen Uber den inter nationalen Recherchenborbcht odor die B.deutung von in dam
Bencht angef0hrten Ve(ôffentlichungen enthalten. Si. dart cut im intemationalen Recherchenbericht angetOhrte VerOffenthohun-
gen, die siofi cut amen bestimmten Anepruch bezieh.n, nut im Zusammenhang mit abner Anderung diesos Ansprucha BOZU9
nehmen.

Auswlrkungen sines bereft. gestellten Antrags auf Intematlonal.vortãuflge Prufung

tat zum Zeitpunkt dot Einrobohung von Artderungen nash Artiket 19 berefts em Antrag cut intemationale voilaufige PrOtung
gestelit warden, so soilte dot Anmelder in seinem lntereue gleiohzeitig mit der Einreichung dec Andarungen beim lntemation alan
BOro auch eine Kopie der Anderungan bei dot mit der intemationalen vorlauflgen Prufung beauftragen BehOrde einreiohen (siehe
Regal 62.2 a), erster Setz).

Auswlrkungen von Anderungen hinsichillch der Obersetzung dednternatlonalen Anmeldung balm EIntrttt In die
national. Phase

Der Anmelder wird darauf hingewiesen, daB bei Eintritt in da nationala Phase mäglicherweise anstatt oder zusatzlich zu dot Uber-
setzung der AnepcUcha in dec eingereiohten Fassung eine Uberaetzung der nash Artikel 19 geándertan AnsprUche an die
bestimmten/ausgewáhften Amter zu Ubarmittein bet.

NAhera Einzalheiten Ober die Erfordemissa jedes bestimmten/auagewAhlten Amts sind Band ii doe PCT-Leittadene für Anmelder
zu entnehmen.

Anmerkungen zu Formblatt PCT/1SA1220 (Biatt 2) (Januar 1994)
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F. dENT COOPERATION TREAI

From the INTERNATIONAL BUREAU

Date of mailing (day/month/year)

20 October 1998 (20.10.98)

Applicant

TASLER, Michael

PCT

NOTIFICATION OF ELECTION

(PCTRuIe61.2)

To:

United States Patent and Trademark
Office
(Box PCT)
Crystal Plaza 2
Washington, DC 20231
ETATS-UNIS D'AMERIQUE

in its capacity as elected Office

International application No.

PCT/EP98/01 187

Applicanfs or agents file reference

TA980301 PCT

International filing date (day/month/year)

03 March 1998 (03.03.98)
Priority date (day/month/year)

04 March 1997 (04.03.97)

1. The designated Office is hereby notified of its election made:

in the demand filed with the International Preliminary Examining Authority on:

01 October 1998 (01.10.98)

J in a notice effecting later election filed with the International Bureau on:

2. The election was

J was not

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under
Rule 32.2(b).

Form PCT/IB/331 (July 1992)

The International Bureau of WIPO
Authorized officer

34. chemin des Colombettes Nicola Wolff
1211 Geneva 20, Switzerland

.

Facsimile No.: (41-22) 740.14.35 Telephone No.: (41-22) 338.83.38

2292582
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VERTRAG UBER INTERNA11ONALE ZUSAMMENARBEIT AUF DEM
GEBIET DES PATEN1WESEN

Absender: MIT DER INTERNATIONALEN VORLAUFIGEN
PRUFUNG BEAUFTRAGTE BEHORDE

POT
MITTEILUNG UBER DIE UBERSENDUNG
DES INTERNATIONALEN VORLAUFIGEN

PRUFUNGSBERICHTS

Absendedatum

(Tag/Monat!Jahr)

(Regel 71.1 PCI)

1. 12. 98

Aktenzeichen des Anmelders oder Anwalts

TA980301 PCT WICHTIGE MITEILUNG

Internationales Aktenzeichen Internationales Anmeldadatum (Tag/Monat/Jahr) Prioritatsdatum (Tag/Monat/Jahr)
PCT/EP98/01 187 03/03/1 998 04/03/1997

Anmelder

TASLER, Michael

1. Dem Anmelder wird mitgeteilt, daB ihm die mit der internationalon vorläufigen PrOfung beauftragte BehOrde
hiermit den zu der intemationalen Anmeldung ersteilten intemationalen vorlaufigen Prof ungsbericht,
gegebenenfalls mit den dazugehorigen Anlagen,

2. Eine Kopie des Benchts wird - gegebenenf ails mit den dazugohãrigen Anlagen - dem intemationalen Büro zur
Weiterleitung an alle ausgewahiten Amter ubermittelt.

3. Auf Wunsch eines ausgewähiten Amts wird das Intemationale Büro eine Ubersetzung des Berichts (jedoch
nicht der Anlagen) ins Englische anfertien und diesem Amt Obermittein.

4. ERINNERUNG

Zum Eintritt in die nationale Phase hat der Anmelder vor jedem ausgewahiten Amt innathalb von 30 Monaten
ab dem Prioritâtsdatum (oder in manchen Amtem noch spater) bestimmte Handiungen (Einreichung von
Ubersetzungen und Entrichtung nationaler Gebühren) vorzunehmen (Artikel 39 (1)) (siehe auch die durch das
Intemationale BQrO im Formbiatt PCT/IB/301 Ubermittelte Information).

1st elnem ausgewâhlten Amt elne Ubersetzung der internationalen Anmeldung zu ubermitteln, so muG diese
Ubersetzung auch Ubersetzungen ailer Anlagen zum intemationalen vorläufigen PrOf ungsbericht enthalten. Es
ist Aufgabe des Anmelders, soiche Ubersetzungen anzufertigen und den betroffenen ausgewahlten Amtem
direkt zuzuleiten.

Weitere Einzelheiten zu den maBgebenden Fristen und Erfordernissen der ausgewahlten Amter sind Band II
des PCT-Leitfadens für Anmelder zu entnehmen.

Name und Postanschrift dar mit der internationalen Prufung Bavollmachtigter Bediansteter
beauftragten BehOrde

Europâisches Patentamt

j D-8O298MünchenTel. (+49-89) 2399-0, Tx: 523656 epmu d

Maler, E

.
Fax: (+49-89) 2399-4465 Tel. (+49-89) 2399-2709

An:

SCHOPPE, Fritz
Kanzlei Schoppe &
Postfach 71 08 67 >

D-8l4S8München
ALLEMAGNE I . DEZ, icg

/

Formblatt PCT/IPEA/416 (Juli 1992)
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VERTRAG UBER Di INTERNATIONALE ZUSAMFNARBEIT AUF DEM
GEBIET DES PATENTWESENS

PCT
INTERNATIONALER VORLAUFIGER PRUFUNGSBERICHT

(Artikel 36 und Regel 70 PCT)

Aktenzeichen des Anmelders oder Anwalts

TA980301 PCI
siehe Mitteilung Uber die Ubersendung des internationalenWEITERES VORGEHEN
vorlaufigen Prufungsberichts (Formblatt PCT/IPEA/41 6)

Internationales Aktenzeichen

PCT/EP98/01 187

Internation ales Anmeldedatum (TaglMonat/Jahr) I Priority date (Tag/Monat/Jahr)

03/03/1998 04/03/1997

Internationale Patentklassitikation (IPK) oder nationale Kiassifikation und IPK

G06F13/38

Anmelder

TASLER, Michael

Name und Postanschrift der mit der internationalen vorlaufigen
Prutung beauftragten BehOrde

Europaisches Patentamt
D-8O298Munchen.' Tel. (+49-89) 2399-0, Tx: 523656 epmu d
Fax: (+49-89) 2399-4465

1. Dieser internationale vorlaufige Prufungsbericht wurde von der mit der internationalen vorlaufigen PrOf ung beauftragten
Behörde ersteilt und wird dem Anmelder gemaB Artikel 36 ubermittelt.

2. Dieser BERICHT urnfaBt insgesamt 5 Blatter einschlieBlich dieses Deckblatts.

[1 AuBerdem liegen dem Bericht ANLAGEN bei; dabel handelt es sich um Blätter mit Beschreibungen AnsprQchen und/oder
Zeichnungen, die geandert wurden und diesem Bericht.zugrunde liegen, und/oder Blätter mit vor dieser BehOrde
vorgenommenen Berichtigungen (siehe Regel 70.16 und Abschnitt 607 der Veiwaltungsrichtlinien zum POT).

Diese Anlagen umfassen insgesamt Blatter.

3. Dieser Bericht enthält Angaben zu folgenden Punkten:

I Grundlage des Berichts

II U Prlorität
III 0 Keine Ersteflung eines Gutachtens Uber Neuheit, erfinderische Tatigkeit und gewe'rbliche Anwendbarkeit

IV U Mangelnde Einheitlichkeit der Erfindung
V Begrundete Feststellung nach Artikel 35(2) hinsichtlich der Neuheit, der erfinderischen Tatigkeit und

der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur Stutzung dieser Feststellung

VI U Bestimmte angefuhrte Unterlagen
VII U Bestimmte Mângel der internationalen Anmeldung

VIII Bestimmte Bemerkungen zur internationalen Anmeldung

Datum der Einreichung des Antrags Datum der Fertigstellung diGses Berichts

01/10/1998 1 1. 12. 98

Formblatt PCT/IPEA/409 (Deckblatt) (Januar 1994)

Bevollmachtigter Bediensteter

Meis, M

Telefon (+49-89) 2399-2121
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INTERNATIONALER VORLAUFIGER
PRU FUNGSBERICHT Internationales Aktenzeichen PCT/EP98/O 1187

I. Grundlage des Berichts

1. Dieser Bericht wurde ersteilt auf der Grundlage (Ersatzblâtter, die dem Anmeldeamt auf eine Aufforderung nach
Artikel 14 hin vorgelegt wurden, ge/ten im Rahmen dieses Berichts a/s "ursprunglich eingereicht" und sind ibm
nicht beige fUgt, well sie keine Anderungen enthalten.):

Beschreibung, Seiten:

1-23 ursprungliche Fassung

PatentansprUche, Nr.:

1-16 ursprungliche Fassung

Zeichnungen, Bätter:

1/2-2/2 ursprungliche Fassung

2. Aufgrund der Anderungen sind folgende Unterlagen fortgefaflen:

O Beschreibung, Seiten:

0 AnsprUche, Nr.:

o Zeichnungen, Blatt:

3. 0 Dieser Bericht 1st ohne Berucksichtigung (von einigen) der Anderungen ersteilt worden, da diese aus den
angegebenen GrUnden nach Auffassung der Behörde den Offenbarungsgehalt in der ursprUnglich

eingereichten Fassung hinausgehen (Regel 70.2(c)):

4. Etwaige zusãtzliche Bemerkungen:

V. Begründete Feststellung nach Artikel 35(2)hinsichtlich der Neuheit, der ertinderischen Tatigkeit und der
gewerblichen Anwendbarkeit; Unterlagen und Erklãrungen zur Stutzung dieser Feststellung

1. Feststellung

Neuheit (N) Ja: Anspruche 1-16
Nein: Ansprüche

Erfinderische Tatigkeit (ET) Ja: AnsprQche 1-16
Nein: Anspruche

Gewerbliche Anwendbarkeit (GA) Ja: Anspruche 1-16
Nein: Anspruche

Formblatt PCT/IPEA/409 (Felder -VIII, Blatt 1) (Januar 1994)
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INTERNATIONALER VORLAUFIGER
PRU FUNGS B ERICHT Internationales Aktenzeichen PCT/EP98/O 1 187

2. Unterlagen und Erklàrungen

siehe Beiblatt

VII!. Bestimmte Bemerkungen zur internationalen Anmeldung

Zur Kiarheit der Patentansprüche, der Beschreibung und der Zeichnungen oder zu der Frage, ob die AnsprUche
in vollem Umfang durch die Beschreibung gestutzt werden, 1st folgendes zu bemerken:

siehe Beiblatt

Formblatt PCT/IPEA/409 (Felder 1-Vill, Blatt 2) (Januar 1994)
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INTERNATIONALER VORLAU Fl GER Internationales Aktenzeichen PCT/EP98/O 1187
PRUFUNGSBERICHT - BEIBLATT

PUNKTV

Die Anmeldung bezieht sich auf eine Schnittstellen-SchnittsteHe und em Verfahren

zum Betreiben einer soichen Schnittstelle.
2. Siehe die Beschreibung, S. 1 - S. 5, Ab 2 für elne Beschreibung des Standes der

Technik, S. 5, Ab. 3 für die vorliegender Anmeldung zugrundeliegende Aufgabe,
S. 5, Ietzter Ab. - S. 6 und die A. 1 und 12 (Schnittstellengerat) und 15 (Verfahren)

für die Erfindung und S. 14 für den durch die Erfindung erzielten technischen
Vorteil.

Bei der Erfindung geht es darum, eine Datensende/Empfangseinrichtung em

erfindungsgemal3es Schn ittstellengerat an einer Vielzweckschnittstelle (SCSI)

eines Hostgerat (Rechner) zu betreiben, wobei das Schnittstellegerat siöh dem

Vietzweckschnittstel lentreiber (ASP I, BIOS) des Hostgerates als Hostgerãt-
ubliches Ein/Ausgabegerat (Festplatte) ausgibt und auch als soiches mit dem

Treiber kommuniziert Der wesentliche Vorteil 1st der, daf3 keine speziellen Treiber

zum Betreiben des Schnittstellengerats benOtigt werden.
3. Die beanspruchten Schnittstellengerate und das beanspruchte Verfahren und

insbesondere eine Host-Treiber-Schnittstellen-Kombination im Sinne der

Anmeldung mit darin anschliel3barer Schnittstellen-Schnittstelle, sind weder

bekannt, noch offensichtlich aus dem Stand der Technik wie er aus den im

internationalen Recherchebericht zitierten Druckschriften hervorgeht und die

Erfordernisse der Art. 33(2) und (3) PCT sind erfüllt.

US 5 487 154 A (GUNJI KEITA) 23.Januar 1996 (Y,A) offenbart em

Signalverarbeitungssystem bei dem éine CPU einen Adressenbus mit einem

DSP, elnem Speicher und elner DMA-Steuerung verbunden 1st und der DSP, der

Speicher und die DMA-Steuerung mit einem Datenbus, einem Ein/Ausgabegerät
und, uber em Latch mit einem ND-Wandler verbunden smnd Die CPU berechnet

die Ein/Ausgabedauer des A/D-Wandlers und, falls kleiner als die

Berechnungszeit des DSPs, wird DMA zur Datenubertragung vorn ND-Wandler

verwendet, ansonsten findet die Datenübertragung per DSP statt.

US 5 510 775 A (LONCLE JEAN-PIERRE) 23.April 1996 (Y) offenbart em

Verfahren zum personalisieren eines elektronischen Moduls und eine Schaltung

dazu, wobei das Modul zum Betreiben an elnem seriellen Fahrzeugbus 1st und

ebenfalls, die dafur vorgesehene Schnittstelle personalisiert wird.

US 5 444 644 A (DIVJAK AUGUST A) 22.August 1995 (A) offenbart em

Formblatt PCT/Boiblatti4O9 (Blatt 1) (EPA-April 1997)
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INTERNATIONALER VORLAUFIGER Internationales Aktenzeichen PCT/EP98/O1 187
PRUFUNGSBERICHT - BEIBLATT

Datenubertragunsgerat mit, an einen Mikroprozessor angeschossenen analogen
Schnittstelle weiche automatisch konfigurierbar 1st.

US 5 291 611 A (DAVIS ALAN J ET AL) 1 .März 1.994 (A) betrifft eine

modulare Signalverarbeitungseinheit bei der Einzelchip-D SPs beliebig parallel
und/oder seriell kombiniert werden können.

4. Die A. 2 - 11, 13 - 14 und 16 beziehen sich beziehungsweise auf spezielle

Ausführungsformen der Schnittstellengerate gemaf3 den A. 1 und 12 und dem

Verfahren gemal3 A. 15.

7. Die beanspruchten Schnittstellengeräte und das beanspruchte Verfahren sind
zum Datenaustausch gewerblich anwendbar.

PUNKT VIII

1. Es 1st nicht kiar (Art. 6 PCT) in A. 13, welche Festplatte gemeint 1st well vorher

keine Festplatte definiert wurde.

Formblatt PCT/BeiblaW4og (Blatt 2) (EPA-April 1997)
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i2C
VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM

GEBIET DES

PATENTWESENE—1-
INTERNATIONALER VORLAUFIGER PRUFUNGSBERICHT

(Artikel 36 und Rege 70 POT)

Aktenzeichen des Anmelders oder Anwalts

TA980301 PCT
WElTER ES VORGEHEN siehe Mitteilung uber die Ubersendung des internationalen

vorlaufigan Prufungsberichts (Formblatt PCT/IPEA/41 6)

Internationales Aktenzeichen

PCT/EP98/01 187
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INTERNAT1ONALER VORLAUFIGER
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I. Grundlage des Berichts

1. Dieser Bericht wurde ersteilt auf der Grundlage (Ersatzblätter, die dem Anmeldeamt auf eine Aufforderung nach
Artikel 14 hin vorgelegt wurden, ge/ten im Rahmen dieses Berichts a/s "ursprunglich eingereicht" und sind thm
nicht beige fUgt, well sie keine Anderungen enthalten.):

Beschreibung, Seiten:

1 -23 ursprungliche Fassung

PatentansprUche, Nr.:

1-16 ursprungliche Fassung

Zeichnungen, Blätter:

1/2-2/2 ursprungliche Fassung

2. Autgrund der Anderungen sind folgonde Unterlagen fortgefallen:

o Beschreibung, Seiten:

o Ansprüche, Nr.:

O Zeichnungen, Blatt:

3. 0 Dieser Bericht 1st ohne Berucksichtigung (von elnigen) der Anderungen erstelit worden, da diese aus den
angegebenen GrUnden nach Auffassung der BehOrde Uber den Offenbarungsgehalt in der ursprunglich

eingereichten Fassung hinausgehen (Regel 70 2(c))

4. Etwaige zusâtzliche Bemerkungen:

V. Begrundete FeststeHung nach Artiket 35(2) hinsichtlich der Neuheit, der erfinderischen Tãtigkeit und der
gewerblichen Anwendbarkeit; Unterlagen und Erklärungen zur StUtzung dieser Feststellung

1. Feststellung

Neuheit (N) Ja: Anspruche 1-16
Nein: AnsprUche

Erfinderische Tätigkeit (ET) Ja: Anspruche 1-16
Nein: Anspruche

Gewerbliche Anwendbarkeit (GA) Ja: Ansprüche 1-16
Nein: Anspruche

Formblatt PCT/IPEA/409 (Felder 1-Vill, Batt 1) (Januar 1994)
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PRUFUNGSBERICHT Intemationales Aktenzeichen PCT/EP98/O1 187

2. Untertagen und Erktrungen

siehe Beiblatt

VIII. Bestimmte Bemerkungen zur internationalen Anmeldung

Zur Kiarheit der Patentansprüche, der Beschreibung und der Zeichnungen oder zu der Frage, ob die Ansprüche
in vollem Umfang durch die Beschreibung gestutzt werden, 1st folgendes zu bemerken:

siehe Beiblatt

Formblatt PCT/IPEA/409 (Felder -VIII, Blatt 2) (Jariuar 1994)
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INTERNATIONALER VORLAUF(GER
Jnternatjonales Aktenzejchen PCT/Epg810 1187PRUFUNGSBERICHT -BEIBLATr

PUNKTV

1.
Die Anmeldung bezieht sich auf elne

SchnittstellenSchflittstelle und em Verfahrenzum Betreiben einer Soichen Schnjttsteiie
2. Siehe die Beschreibung,

S. 1 - S. 5, Ab 2 für eine
Beschreibung des Standes derTechnik, S. 5, Ab. 3 für die

vorliegender Anmeldung zugrundegiegend Aufgabe,S. 5, Ietzter Ab. - S. 6 und die A. 1 und 12
(Schnittstetlengerat) und 15 (Verfahren)für die Erfindung und S. 14 für den durch die

Erfindung erzielten technischenVorteif.

Bei der Erfindung geht es darum, eine
Datensence/Empfangseiflrj0flg em

Schn ittstellengerat an elner
Vielzweckschnittstejje (SCS I)eines Hostgerat (Rechner) zu betreiben, wobel das Schnittstenegerat sich dem

Vielzweckschnittstetlentrelber (ASPI, BIOS) des Hostgerates als Hostgerat-
Ein/Ausgabeger (Festplatte) ausgibt und auch als solches mit dem

Tretber kommuniziert Der
wesentliche Vorteil 1st der, dal3 keine speziellen Trèiberzum Betreiben des

Schnittstellengerats benotigt werden.3. Die beanspruchten
Schnittsteuengerate und das beanspruchte Verfahren undinsbesondere eine
HostTreiber5chflittsteJIenKombit. im Sinne der

Anmeldung mit darin anschljef3barer
Schnittstelgen...Schnjttstelle sind wederbekannt, noch offensjchtljch aus dem Stand der Technik wie er aus den im

internationalen Rechercheberjcht zitierten Druckschriften hervorgeht und dieErfordernisse dér Art. 33(2) und (3) PCT sind erfüflt.
US 5 487 154 A (GUNJI

KEITA) 23.Januar 1996 (Y,A) offenbart em

bel dem eine CPU
einen Adressenbus mit elnem

DSP, elnem Speicher und einer DMA-Steuerung verbunden 1st und der DSP, derSpeicher und die
DMA-Steuerung mit einem Datenbus, einem Ein/Ausgabegeraund, em Latch mit einem A/D-Wand ler verbunden sind. Die CPU berechnetdie

des A/D-Wand lers und, falls kleiner als die
Berechnungszeit des DSPs, wird DMA zur Datenübertragung vom A/D-Wandler
verwendet ansonsten findet die

Datenübertragung per DSP statt.
US 5 510 775 A (LONCLE

JEAN-PIERRE) 23.Aprml 1996 (Y) offenbartin
Verfahren zum personalisieren

eines elektronischen Modujs und eine Schaltung
dazu, wobej das Modul zum Betreiben an elnem serlel ten Fahrzeugbus ist undebenfalls, die dafür vorgesehene

Schnittsteite personalisiert wird.
US 5 444 644 A (DIVJAK

AUGUST A) 22.August 1995 (A) offenbart em

Formbfaft PCT/BejbIattJ4og (Blatt
1) (EPA-Apr,J 1997)
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DatenUbertragunsg mit, an elnen Mikroprozessor angeschossene analogenSchn ittstelle weiche
autômatjsch konfigurierbar ist.

US 5 291 611 A (DAVIS ALAN J ET AL) 1 .März 1994 (A) betrifft elne
modulare SignaIverarbejtuflg5jflj bei der Einzelchip-DSps

beliebig parallelund/oder seriell kombjnjert werden können.
4. Die A. 2- 11, 13- 14 und 16 beziehen sich beziehungswejse auf spezielle

Ausfuhrungsformen der Schnittstellengerate
gemai3 den A. 1 und 12 und dem

Verfahren gema3 A. 15.
7. Die beanspruchten Schnittsteljengerate und das beanspruchte Verfahren sind

zum Datenaustausch gewerblich anwendbar.

PUNKI Vt!!

1. Es 1st nicht klar (Art. 6 PCT) in A. 13, welche Festplatte gemeint 1st well vorher
keine Festplatte definjert wurde.

Formblaft PCT/BejbJaW4Og (Blatt 2) (EPA-April 1997)
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PCT
7T) iNTERNATIONALPRELIMINARY EXAMINATION REPORT

I (PCT Article 36 and Rule 70)r/i Co'z

Z
4//I

Applicant's or aLent's file reference

TA98O3O1PCT
See Notification of Transmittal of International

FOR FURTHER ACTION
Preliminary Examination Report (Form PCTIIPEAI4I6)

International application No.

PCT/EP98/01187
International filing date (day/mont h/year) Priority date (day/month/year)

03 March 1998 (03.03.1998) 04 March 1997 (04.03.1997)

International Patent Classification (IPC) or national classification and IPC
GO6F 13/38

Applicant
TASLER, Michael

I. This international preliminary examination report has been prepared by this International Preliminary Examining
Authority and is transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of 5 sheets, including this cover sheet.

U This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consist of a total of_______________ sheets.

3 This report contains indications relating to the following items

j Basis of the report

ii EJ Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

iv Lack of unity of invention

ici Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
VN citations and explanations supporting such statement

vi [] Certaindocuments cited

vii [ Certain defects in the international application
t

VIII Certain observations on the international application

C)
Date of submission of the demand

01 October 1998 (01.10.1998)

Date of completion of this report

11 December 1998(11.12.1998)

Name and mailing address of the IPEAIEP
European Patent Office
D-80298 Munich, Germany

Facsimile No. 49-89-2399-4465

Authorized officer

-
Telephone No. 49-89-2399-0

Form PCTJIPEA/409 (cover sheet) (January 1994)
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INTERNATIONAL
PRELIMINARY EXAMINATIONREPORTI.Basis of' the report

International application No.

PCT/EP98/O1 187

1, This report has been drawn on the basis of
(Replacement sheets which have beenfurn ished to the receiving

Office in response to an invitation

under Article 14 are
referred to in this report

as 'originally filed" and are not annexed to the
report since they do not contain

amendments.):the international
application as originally filed.

the description, pages

pages

pages

pages

1.23
, as originally filed,

____________ filedwith the demand,

____________ filedwith the letter of

filed with the letter of

the claims, Nos.

Nos.

Nos,

Nos,

Nos.

116 ,as originally filed,

as amended under Article 19,

____________ filedwith the demand,

____________ filedwith the letter of

,filed with the letter of

the drawings,
sheets/fig 1/2-2/2 , as originally filed,
sheets/fig

________________ , filed with the demand,
sheets/fig

_________________ , filed with the letter of
sheets/fig

__________________ , filed with the letter of

rr
C)

2. The amendments have
resulted in the cancellation of:

D the
description, pages

__________________
U theclaims, Nos.

__________________
thedrawings, sheets/fig

_______________

This report has been established
as if (some of) the amendments

had not been made, since
they have been considered

togo beyond the disclosure as
filed, as indicated in the

Supplemental Box (Rule 70.2(c)).

4. Additional observations,
if necessary:

Form PCT/IPEA/409
(Box I) (January 1994)
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International application No.

ThTERNATIONAL PRELiMINARY EXAMPATION REPORT P CT / E P 98/01187

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Statement

Novelty (N) Claims 1 16 YES

Claims NO

Inventive step (IS) Claims 1 — 1 6 YES

Claims NO

Industrial applicability (IA) Claims 1 — 1 6 YES

Claims NO

2. Citations and explanations

1. The application pertains to 'an' input-output interface

and a process for operating the same.

2. See the description, page 1 - page 5, second

paragraph, •for a description of the prior art, page

5, third paragraph, for the problem addressed by the

present application, page 5, last paragraph - page 6

and Claims 1 and 12 (interface device) and 15

(process) for the invention and page 14 for the

technical advantage achieved through the invention.

The object of the invention is to operate a data

transceiver via an interface device as per the

invention at a multipurpose interface (SCSI) of a

host device (computer), the interface device behaving

towards the multipurpose interface driver (ASPI,

BIOS) of the host device as a conventional host

device input/output device (hard disk) and also

communicating as such with the driver. The principal

advantage is that no special drivers are required for

operating the interface device.

3. The claimed interface devices and the claimed process

and, in particular, a host—driver—interface

combination within the meaning of the application

with an input—output interface connectable therein

are neither known nor obvious from the prior art

.1...

Fonn PCT/IPEA/409 (Box V) (January 1994)
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International application No.

INTERNATIONAL PRELIMINARY EXAMILNATION REPORT PCT / EP 98/01187

(Continuation of V.2)

disclosed in the documents cited in the international

search report, and the requirements of PCT Article

33(2) and (3.) are satisfied.

US-A--5 487 154 (GUNJI KEITA) 23 January 1996

(Y,A) discloses a signal-processing system in which a

CPU is connected via an address bus to a DSP, a

memory and a DMA control system, and the DSP, the

memory and the DMA control system are connected via a

data bus to an input/output device and via a latch to

an A/D converter. The CPU calculates the duration of

input/output of the AID converter and, if this

duration is less than the calculation time of the

DSP, DMA is used to transmit data from the A/D

converter; otherwise the data are transmitted by the

DSP.

US-A-5 510 775 (LONCLE JEAN-PIERRE) 23 April

1996 (Y) discloses a process for personalizing an

electronic module and a circuit therefor, the module

is designed to operate on a serial vehicle bus and is

likewise personalized via the interface provided

therefor.

US--A-5 444 644 (DIVJAK AUGUST A) 22 August 1995

(A) discloses a data—transfer device with an analog

interface which is connected to a microprocessor and

which can be automatically configured.

US—A-5 291 611 (DAVIS ALAN J ET AL) 1 March

1994 (A) pertains to a modular signal-processing unit

in which the single-chip DSPs can be combined in

parallel and/or in series, as desired.

4. Claims 2 - 11, 13'and 14 and 16 pertain respectively

to particular embodiments of the interface devices

according to Claims 1 and 12 and of the process

according to Claim 15.

5. The claimed interface devices and the claimed process

are industrially applicable for data exchange.

Form PCT/IPEA/409 (Box V) (January 1994)
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iiiernational application No.
INTERNATIONAL PRELIMTNARY EXAMINATION REPORT PCT / E P 98/01187

VIII. Certain observations on the international application

The following observations on the clarty of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

1. It is not clear (PCT Article 6) in Claim 13 which hard

disk is meant, because no hard disk has been defined

beforehand.

Form PCT/IPEA/409 (Box VIII) (January 1994)
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anxneldung.

Die Anmeldung hat im Deutschen Patentamt vorlaufig das Symbol

G 06 F 13/12 der Internationalen Patentklassifikation erhal-

ten.
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- Der Prâsident des Deutschen Patentarnts
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.
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Piexib1e Schuittstelle

Beschreibung

Die vorliegende Erfindung bezieht sich auf die Ubertragung

von Daten und insbesondere auf Schnittstellengerte zur

Kommunikation zwischen einem Computer oder Hostgerät und

einer Datensende/Empfangseinrichtung, von der Daten erfaBt

werden sollen, bzw. mit der kommuniziert werden soil.

Bisherige Datenerfassungssysteme für Computer sind sehr
stark in ihrem Einsatzbereich limitiert. Ailgemein können

dieselben in zwei Gruppen eingeteilt werden.

Bei der ersten Gruppe werden Hostgeräte oder Computersysteme

mittels einer Schnittstelle mit einem Gert verbunden, des-

sen Daten erfaJ3t werden sollen. Die Schnittstellen dieser

Gruppe sind Standardschnittstellen, die mit

spezieiler Treibersoftware für verschiedene Hostsysteme em-

setzbar sind. Em Vorteil diesér Schnittstellengeräte be—

steht darin, daB sie vom Hostgerät weitgehend unabhängig

sind. Nachteiiig ist jedoch, daB sie im aligemeinen sehr

aufwendige Treiber benötigen, die storungsanfällig sind und

die Datenübertragungsraten zwischen dem mit der Schnitt-

stelle verbundenen Gerät und dein Hostgerät und umgekehrt

limitieren Ferner sind Implementationen diesei Schnitt—

stellen für tragbare Systeme teilweise nur schwer möglich

und die Anpassungsmöglichkeiten sind gering, weshaib diese

Systeine eine geringe Flexibiiität besitzen.

Die Geräte, von denen Daten zu erfassen sind, besetzen die

ganze Bandbreite der Elektrotechnik. So ist bei eineni typi-

schen Szenario davon auszugehen, daB em Kunde, der bei—

spielsweise im medizintechnischen Bereich eine Röntgen—

diagnoseaniage betreibt, Uber einen Fehier berichtet. Em

Servicemitarbeiter des GeräteherStellerS wird dann zu dem

Kunden gehen und von dem Röntgendiagnosegerät ersteilte
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Systemprotokolldeien beispielsweise mittels eines trag-
baren Computer oder Laptops auslesen. Wenn der Fehier dann

nicht zu lokalisieren ist, oder wenn eirt Fehier nur spora-

disch auftritt, wird es erforderlich sein, dai3 der Service—

mitarbeiter nicht nur eine Fehlerprotokolldatei sondern auch

Daten aus dern laufenden Betrieb auslesen rnu2,. Es ist off en-

sichtiich, dal3 hier eine schnelle Datenflbertragung sowie

eine schnelle Datenanalyse notwendig 1st.

Em anderer Fall zum Einsatz einer Schnittstelle kann bei-

spielsweise das Verbinden eines elektronischen Me1geräts, z.

B. elnes Multimeters, mit einem Computersystem sein, urn von

dem Multirneter gernessene Daten auf den Computer zu Ubertra—

gen. Insbesondere bei Langzeitmessungen oder beim Auftreten

groi3er Datenmengen 1st es erforderlich, dai3 die Schnittstel—

le eine hohe Datenübertragungsrate ermöglicht.

Aus diesen zufällig gewählten Beispielen 1st zu sehen, daB

die Einsatzmöglichkeiten einer Schnittstelle völlig von—

einander unterschiedlich sein können. Es ist daher wün-

schenswert, daB eine Schnittstelle derart flexibel ist, daB

mittels elner Schnittstelle sehr unterschiedliche elektri—

sche oder elektronische Systeme mit elnem Hostgert verbun—

den werden können. Urn Fehibedienungen zu vermeiden, ist es

ferner wUnschenswert, daB em Servicemitarbeiter nicht für

jede unterschiedliche Anwendung unterschiedliche Schnitt-

stellen auf unterschiedliche Art und Weise bedienen muB,

sondern daB möglichst eine universelle Schnittstellenbe-

dienung für eine groBe Anzahl von Einsatzmöglichkeiten

geschaffen wird.

Urn die Datenübertragungsraten eine Schnittstelle zu

erhohen, wurde bei der zweiten Gruppe von Schnittstellen—

geräten der Weg beschritten, die Schnittstelle sehr stark an

individuelle Hostsysteirte oder Computersysteme einzeln anzu-

passen. Der Vorteil dieser Lösung besteht darin, daB hohe

Transferraten rnöglich sind. Em Nachteil 1st jedoch, daB die

Treiber für die Schnittstellen der-zweiten Gruppe sehr stark
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an em einzigesstsysteni angepaI3t sind, weshaib sie im

aligerneinen nicht oder nur sehr uneffektiv für andere Host-

systeine einsetzbar sind. Ferner weiseh diese Typen von

Schnittstellen den Nachteil auf, daB sie im Computergehäuse
montiert werden mUssen, da sie auf das interne Hostbussystem

zugreifen, urn rnaxiinale DatenUbertragungsraten zu erreichen.

Sie sind daher Im aligeineinen nicht für tragbare Hostsysteme

in Form von Laptops geeignet, die aufgrund ihrer möglichst

geringen GröBe kein freies Innenvolumen zum Einstecken einer

Schnjttstellenkarte besitzen.

Eine Lösung für dieses Problem bieten Schnittstellengeräte

der Firma lOtech (Geschäftsadresse: 25971 Cannon Road,

Cleveland, Ohio 44146, USA), die fur Laptops geeignet sind,

wie z. B. das Modeli WaveBook/512 (eingetragenens Waren-

zeichen) Die Schnittstellengerate werden mittels einer

steckbaren, etwa scheckkartengroBen Einsteckkarte mit der

PCMCIA-Schnjttstelle, die mittlerweile an Laptops standard-

mai3ig vorgesehen sind, verbunden. Die Einsteckkarte bewirkt

eine Transformation der PCMCIA-Schnittstelle zu einer in der

Technik bekannten Schnittstelle IEEE 1284. Die genannte

Steckkarte schaf ft éine bezüglich der Datenrate erweiterte

Spezial—Druckerschnittstelle, die eine DatenUbertragungsra•te

von etwa 2 MB/s im Gegensatz zu einer Rate von etwa 1MB/s

bei bekannten Druckerschnittstellen liefert Das bekannte

Schnittstellengerat besteht im aligemeinen aus .einem Trel—

berbaustein, einein digitalen Signalprozessor, einem Puffer

und elner Hardwarebaugruppe, die in einem Verbinder inündet,

an dem das Gerät angeschlossen wird, dessen Daten zu erfas-

sen sind. Der Treiberbaustein ist direkt mit der erwëiterten

Druckerschnittstelle verbunden, wodurch die bekannte

Schnittstelleneinrichtung eine Verbindung zwischen einem

Computer und dem Gerät hersteilt, dessen Daten erfai3t werden

sollen.

Urn mit der geriannten Schnittstelle zu arbeiten, muB em

schnittstellenspezifischer Treiber in dem Hostgerät in-

stalijert werderi, damit das Hostgerät mit dern digitalen
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Signaiprozessor Schnittstelienkarte kommunizieren kann.

Wie es bereits erwähnt wurde, inuB der Treiber auf dem Host—

gerät ins.talliert werden. 1st der Treibr em spezieli für

das Hostger.t entworfener Treiber, so wird zwar eine schnel—

le DatenUbertragung errnöglicht, der Treiber kann jedoch

nicht ohne weiteres auf einem anderen Hostsystern installiert

werden. 1st der Treiber jedochein rnögiichst fiexibier all—

gerneiner Treiber, der fur viele Hostgeräte einsetzbar ist,

dann rnüssen Koinprornisse bezugiich der DatenUbertragungsrate

in Kauf genommen werden

Spezieli bei einer Anwendung für Multi-Tasking-Systeine, bel

denen rnehrere verschiedene Aufgaben, ,wie z. 13. eine Datener—

fassung, eine Datendarstellung oder em Editieen irn wesent-

lichen gleichzeitig zu bearbeiten sind, wird ublicherweise

jeder Aufgabe voin Hostsystern eine gewisse Priorität zuge-

ordnet. Em Treiber, der eine spezielle Aufgabe unterstützt,

fragt irn zentralen Verarbeitungssystern des Hostgerâts an, ob

er Prozessorresourcen haben kann, urn seine Aufgabe zu erie—

digen. Abhängig vôrn jeweiligen Priorittszuweisungsverfahren

und abhängig von der Implementation des Treibers wird eine

spezielie Aufgabe einen bestiinrnten Anteil der Prozessor—

resourcen in bestimmten Zeitschlitzen erhaiten. Konfiikte

ergeben sich dann, wenn einer oder rnehrere Treiber derart

implementiert sind, daB sie standardxnäBig die höchste Prio-

rität haben, d. h. daB sie inkoinpatibel sind, wie es •bei

vielen Anwendungen in der Praxis der Fail ist. So kann es

vorkommen, daB beide Treiber eingesteiit sind, urn die höch-

ste Priorität zu haben, was im schlirninsten Fail sogar zu

eineni Systernabsturz fuhren kann

Die Aufgabe der vorliegenden Erfindung besteht darin, em

Schnittsteliengerat zur Kommunikation zwischen einern Host—

gert und einer Datensende/Empfangseinrichtung zu schaffen,

das unabhängig vom Hostgerät einsetzbar ist und eine hohe

DatenUbertragungsrate ermöglicht.

Diese Aufgabe wird durch em Schnittsteilengerat geinaB An—

H
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spruch 1 sowie du em Verfahren gemäi3 Anspruch 12 gelöst.

Der vorliegenden Erfindung liegt die Erkenntnis zugrunde,

dais sowohi eine hohe DatenUbertragungsrate als auch eine vom

Hostgeràt unabhängige Einsetzbarkeit erreicht werden können,

wenn auf eine Eingabe/Ausgabe—Schnittstelle des, Hostgeràts

zurückgegriffen wird, die in den allaermeisten

auf dem Markt verfUgbaren Hostgeräten vorhanden ist. Einga-

be/Ausgabe—Schnittstellen, die praktisch in jedem Hostgerät'

vorhanden sind, sind beispielsweise Festplattenschnittstel-

len, Graphikschnittstellen oder Druckerschnittstellen. Da

jedoch die Festplattenschnittstellen bei den Ublichen Host-

geräten, die beispielsweise IBN—PCs, IBM—koxnpatible—PCs,

Commodore-PCs, Apple-Computer oder auch Workstations sein

können, die Schriittstellen mit der schnellsten DatenUbertra-

gungsrate sind, wird bei dein bevorzugten AusfUhrungsbeispiel

des schnittstellengerats der vorliegenden Erfindung auf die

Festplattenschnittstelle zurUckgegriffen. Auf andere Spei-

cherschnittstellen, wie z B Diskettenlaufwerke, CD—ROM-

Laufwerke oder Bandlaufwerke, könnte jedoch ebenfalls zu-

rUckgegriffen werden, urn das Schnittstellengerät gemäl3 der
vorliegenden Erfindung zu impleinentieren.

Das Schnittstellengerät gernäl3 der vorliegenden Erfindung

umfai3t eine Prozessoreinrichtung, eine Speichereinrichtung,

eine erste Verbindungseinrichtung zum schnittstellenmaBigen

Verbinden des Hostgerats nut dern schnittstellengerat und

elne zweite Verbindungseinrichtung zuin schnittstellenmBigen

Verbiriden des Schnittstellengeräts mit der Datensende/Empf-

angseinrichtung. Das Schnittstellengerät wird durch die

Prozessoreinrichtung und die Speichereinrichtung derart

konfiguriert, daB das Schnittstellengerät bei einer Anf rage

des Hostgeräts Uber die erste Verbindungseinrichtung, die

die Art eines Geräts betrif ft, das mit dem Hostgerät verbun-

den 1st, unabhängig von dem Typ der Datensende/Empfangsein-

richtung em signal Uber die erste Verbindungseinrichtung

'zurn Hostgeràt sendet, das dem Hostgerät signalisiert, daB es

mit einem Eingabe/Ausgabe-Gerät komniuniziert. Das Schnitt-
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stellensystem der vorliegenden Erfindung simuliert

somit sowohi hardware— als aus auch softwaretechnisch die

Funktionsweise eines Ublichen EingabeAusgabe-Geräts und

vorzugsweise eines Festplattenlaufwerks. Da die Unterstüt-

zung von Festplatten in alien verfügbaren Hostsystemen

standardmäBig implementiert 1st, kann beispielsweise die
Simulation einer Festplatte die Unabhängigkeit vom verwen-

deten Hostsysteni erreichen. Das erfindungsgeinäBe Schnitt—

stellengerät kommuniziert somit mit dem Hostgerät oder Corn—

puter nicht rnehr einen speziell entworfenen Treiber

soridern Uber einen in dern BIOS-System (BIOS = Basic In-

put/Output System = Grund Eingabe/Ausgabe System) var—

handenes Prograirmi, das genau auf das spezielle

Computersystern abgestimmt ist, auf dem es instailiert ist.

Soinit vereinigt das Schnittstellengerät gemäi der vorlie-

genden Erfindung die Vorteile beider Gruppen. Zuin einen

findet die Datenkommunikation zwischen dern Computer und der

Schnittstelle em Hostgerät-spezifisches BIOS—Prograirmi

statt, das ais ltgeratespezifischer Treiber" angesehen werden

könnte. Zum anderen ist das BIOS-Prograinin, das eine der

Eingabe/Ausgabe—Schnittstellen in Hostsystemen

bedient, in eben jedem Hostsystem vorhanden, weshaib das

Schnittsteliengerät gemi der vorliegenden Erfindung Host-

gerät-unabhängig 1st.

Bevorzugte AusfUhrungsbeispiele der vorliegenden Erfindung

werden nachfolgend bezugnehmend auf die beiliegenden Zeich—

nungen detaillierter erläutert. Es zeigen:

Fig 1 em prinzipielles Blockschaltbild des Schnittstellen—

geräts gemäJ der vorliegenden Erfindung; und

Fig. 2 em detailliertes Blockschaltbild eines Schnittstel—

lengeräts gemäl3 einem bevorzugteñ Ausftihrungsbeispiel

der vorliegenden Erfindung.

Fig. 1 zeigt em prinzipielles Blockschaltbild. eines

Schnittstellengeräts 10 gemäl3 dér vorliegenden Erfindung.
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fiber eine Host1eIuflg 11 ist eine erste Verbindungseinrich-

tung 12 des Schnittsteilengerâts 10 mit einem Hostgerät

(nicht gezeigt) verbindbar. Die erste Verbindungseinrichtung

ist sowohi an einen digitalen Signaiprozessor 13 als auch an

einen Speicher 14 angeschlossen. Der digitale Signaiprozes-
sor 13 sowie der Speicher 14 sind ferner mittels bidirek—

tionaler Konununikationsleitungen (bel alien Leltungen durch

zwei Richtungspfeiie angezeigt) mit einer zweiten Verbin-

dungseinrichtung 15 gekoppelt Nittels einer Ausgangsleitung

16 kann die zweite Verbindungseinrichtung mit einer Sen-

de/Empfangseinrichtung gekoppeit werderi, die Daten von dein

Hostgerat empfangen soil oder von der Daten ausgelesen, d.

h. erfai3t, und zu dem Hostgerät werden sollen.

Die Kommunikation mit dem Hostsystem oder Hostgerät basiert

auf bekannten Standard-Zugriffsbefehlen, wie sie yon alien

bekannten Betriebssystemen (z B DOS, Windows, Unix) unter—

stutzt werden Vorzugsweise snnuliert das Schnittstellenge—

rat gemal3 der vorliegenden Erfindung eine Festplatte mit el-

nem Wurzelverzeichnis oder "Root-Directory", dessen Eintrage

"virtuelle" Dateien sind, die fur verschiedenste Funktionen

angelegt werden können. Wenn clas Hostgerätsystexn, mit dem

das Schnittstellengerat gemai3 der vorliegenden Erfindung

verbunden ist, wobei mit dein Schnittstellengerat 10 ferner

eine Sende/Empfangseinrichtung verbunden ist, hochgefahren

wird, geben ubliche BIOS—Routinen an jede in dem Rostgerat

vorhandene Eingabe/Ausgabe-Schnittstelle einen Befehi aus,

der in der Fachwelt als Befehl "INQUIRY" ("Erkundigung")

bekannt ist Uber die erste Verbindungseinrichtung wird der

digitale Signaiprozessor 13 diese Anfrage empfangen und em

Signal erzeugen, das wiederum Uber die erste Verbindungs—

einrmchtung 12 und die Hostleitung 11 zum Hostgerat (nicht

geze.igt) gesendet wird. Dieses Signal wird dein Hostgerät

signalisieren, dai3 an der betreffenden Schnittstelle, zu der

der Befehl INQUIRY gesendet wurde, em Festplattenlaufwerk

angeschlossen ist. Optional kann das Hostgerât einen für

Fachleute bekannten Befehi "Test Unit Ready" zuni Schnitt-

stellengerat senden, der genauere Details bezuglich des
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angefragten GeräiUnscht.

Unabhängig davon, weiche Sende/Einpfangeinrichtung an der

Ausgangsleitung 16 mit der zweiten Verbindungseinrichtung

verbunden 1st, teilt der digitale Signaiprozessor 13 dein

Hostgerät mit, daJ3 das Hostgerät mit einem Festplattenlauf—

werk kornmuniziert. Empfängt das HOstgerät die Antwort, daB

em Laufwerk vorhanden ist, wird es nun die Aufforderung zum

Schnittstellengerât 10 schicken, die Boot—Sequenz, die sich

bei tatsächlichen Festplatten auf den ersteri

Sektoren derselben befindet, zu lesen. Der digitale Signal-

prozessor 13, dessen Betriebssystexn in der Speichereinrich-

tung 14 gespeichert 1st, wird diesen Befehi beantworten,

indem er eine virtuelle Boot-Sequenz zum Hostgerät sendet,

die bei tatsächlichen Laufwerken den Typ, die Startposition

und die Lange der FAT (FAT = File Allocation Table = Datei-
positionstabelle), die Anzahl der Sektoren, usw. enthält,

wie es fur Fachleute bekannt ist Wenn das Hostgerat diese

Daten empfangen hat, geht es davon aus, daB das Schnitt—

stellerigerat 10 gemai3 einem bevorzugten Ausfuhrungsbeispiel

der vorliegenden Erfindung em Festplattenlaufwerk ist. Auf

einen Befehi voin Hostgerät, das Verzeichnis des "virtuellen"

Festplattenlaufwerks, das von der schnittstelleneinrichtung

10 dem Hostgerat gegenUber simuliert wird, anzuzeigen, kann

der digitale Signaiprozessor dem Hostgerat genauso antwor-

ten, wie es eine herkömmliche Festplatte tun würde, nämlich

indem die Dateipositionstabelle oder FAT auf einem in der

Bootsequenz bestinunten Sektor, der 1111 ailgenielnen der erste

beschreibbare Sektor ist, gelesen wird und zum Hostgerät

ubertragen wird. Es ist ferner möglich, daB die FAT erst

direkt vor dem Lesen oder Speichern von Daten der "virtuel—

len" Festplatte gelesen wird und nicht bereits beim Initia-

lisieren.

Bei einem bevorzugten Ausfuhrungsbeispiel der vorliegenden

Erfindung umfai3t der digitale Signaiprozessor 13, der nicht

unbedingt als digitaler Signaiprozessor sondern auch als

beliebiger anderer Mikroprozessor ausgeführt sein kann,
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einen ersten una inen zweiten Befehisinterpretierer. Der

erste Befehisinterpretierer fUhrt die gerade genannten
Schritte durch, während der zweite Befehsinterpretierer die

Lese/Schreib—Zuordnung zu bestiinmten Funktionen durchführt.

Besteht nun der Wunsch des Benutzers, von der Sende/Einpf—

angseinrichtung Uber die Leitung 16 Daten zu lesen, so

schickt das Hostgerät einen Befehi zur Schnittstellenein—

richtung, der beispielsweise "Lese Datei xy" lauten könnte.

Wie es berejts erwähnt wurde, erscheint die Schnittstellen-

einrichtung dein Hostgerät gegenUber wie eine Festplatte. Die

zweite Interpretiereinrichtung des digitalen Signaiprozes-
sors interpretiert nun den Lesen—Befehi des Hostprozessors

durch EntschlUsseln, ob "xy" beispielsweise eine Datei

"Echtzeiteingabe", "Konfiguration" oder eine ausfUhrbare

Datei bezeichnet, als Datenübertragungsbefehl, wodurch

derselbe beginnt, von der Sende/Einpfangseinrichtung die

zweite Verbindungseinrichtung Daten zur ersten Verbindungs—

einrichtung und Uber die Leitung 11 zuin Hostgerat zu

tragen.

Vorzugsweise wird in einer nachfolgend beschriebenen Konf i—

gurationsdatei die Menge von von einer Datensende/Empfangs—

eiririchtung zu erfassenden Daten angegeben, indem der Benüt—

zer in der Konfigurationsdatei angibt, daB sich eine Messung

z. B. fünf Minuten erstrecken soil. Für das Hostgerät

wird dann die Datei "Echtzeiteingabe" wie eine Datei er-

scheinen, deren Lange der in den fünf Minuten erwarteten

Datenmenge entspricht. Für Fachleute 1st es bekannt, daB die

Korrununikation zwischen einein Prozessor und einer Festplatte

darin besteht, daB der Prozessor der Festplatte Nurnmern von

Biöcken oder Clustern oder Sektoren deren In—

halt er lesen möchte. Ausder FAT weiB der Prozessor, weiche

Inforinationen in weichem Block stehen. Die Koininunikation von

dein Hostgerät zu dein Schnittstellengerät der vorliegenden

Erfindung besteht also bei diesem Szenario in der sehr

schnellen Ubertragung von Blocknununern und vorzugsweise VOn

Blocknuinmernbereichen, da ejne- "virtuelle" Datei "Echtzeit-

eingabe" nicht fraginentiert sein wird. Will nun das Hostge—
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rat die Datel "intzeiteingabe" lesen, so Ubermittel es ei-

nen Bereich von Blocknuimnern zur Schnittstelleneinrichtung,

woraufhin damit begonnen wird, daB Uber- die zweite Verbin-

dungseinrichtung Daten empfangen und die erste Verbin-

dungseinrichtung zu dem Hostgerät gesendet werden.

Die Speichereinrichtung 14 kann neben dem Befehlsspeicher

für den digitalen Signaiprozessor, der das Betriebssystein

desselben umfaBt und als EPROM oder EEPROM ausgefiihrt sein

kann, einen zusatzlichen Puffer aufweisen, tier zu Synchroni—

sationszwecken zwischen der Datenubertragung von der Sen—

de/Empfangseinrichtung zur Schnittstelleneinrichtung 10 und

der DatenUbertragung von der Schnittstelleneinrichtung 10

zuin Hostgerât dient.

Vorzugsweise ist der Puffer als schneller Direktzugriffs-

speicher oder RAN—Puffer ausgefuhrt.

Der Benutzer kann ferner vom Hostgerät aus auf tier Schnitt—

stelleneinrichtung 10, die dem Hostgerät gegenuber wie eine

Festplatte erscheint, eine Konfigurationsdatei erstellen,
deren Eintrage automatisch verschiedene Funktionen des

Schnittstellengeräts 10 einstellen und steuern. Dies können

beispielsweise Verstarkungs-, Multiplex— oder Abtastraten—

einstellungen sein. Durch das Erstellen und Editieren einer

Konfigurationsdatei, weiche ublicherweise eine Textdatei

ist, die ohne groBe Vorkenntnis einfach verständlich ist,

kann tier Benutzer der Schnittstelleneinrichtung 10 für nahe-

zu beliebiege Sende/Empfangseinrichtungefl, die die Lei-

tung 16 mit der zweiten Verbindungseinrichtung koppelbar

sind, die im wesentlichen gleichen Bedienhandlungen durch-

führen, wodurch eine Fehlerquelle beseitigt wird, die daraus

entsteht, daB em Benutzer für verschiedene Anwendungen vie—

le verschiedene Befehicodes kennen muB. Bei tier Schnittstel—

leneinrichtung 10 gemäB tier vorliegenden Erfindung ist es

lediglich notwendig, daB der Benutzer eininal die Konventlo—

nen der lKonfigurationsdatei notiert, wonach er die Schnitt—

steileneinrichtung 10 als Schnittstelle zwischen einein
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Hostgerät und ern nahezu beliebigen Sende/Einpfangsgerät
verwenden kann.

Durch die Möglichkeit, beliebige Dateien in vereinbarten

Forniaten unter BerUcksichtigung der maxirnalen Speicherka-

pazität der Speichereinrichtung auf der Schnittstellenein-

richtung 10 in der Speichereinrichtung 14 abzuspeichern,

sind beliebige Erweiterungen oder sogar gänzlich neue Funk—

tionen der Schnittsteileneinrichtung 10 ohne Zeitverlust zu

realisieren. Selbst vorn Hostgerat ausführbare Dateien, wie

z. B. Stapeldateien oder ausführbare Dateien (BAT-Datelen

oder EXE—Dateien) oder auch Hilfedateien konnen in der

Schnittstelleneinrichtung implernentiert werden und somit die

Unabhängikeit der Schnittstelleneinrichtung 10 von jeglicher

zusätzlicher Software (abgesehen von den BIOS—Routinen) des

Hostgerats erreichen Dies vermeidet zum einen Lizenz— bzw

Anmeldungsprobleme. Zum anderen werden Installationen von

bestimmten Routinen, die oft verwendet werden können, wie z.

B. eine FFT-Routine, urn beispie1sweise erfaBte Zeitbereichs-

daten un Frequenzbereich betrachten zu können, hinfällig, da

diese EXE-Dateien bereits auf der Schnittstelleneinrichtung

iQinstalijert sind und in dein virtuellen Wurzel-Verzeichnis

erscheinen, durch das das Hostgerät auf alle beliebigen auf

der Schnittstelleneinrichtung 10 gespeicherten Programme
zugreif en kann.

Bei einem bevorzugten AusfUhrungsbeispiel der vorliegenden

Erfindung, bei dern die Schnittstelleneinrichtung. 10 dem

Hostgerät gegenUber em Festplattenlaufwerk simuliert, wird

dieselbe bereits beirn Einschalten oder Hochfahren des Host-

systems autornatisch erkannt und zurn Betrieb bereitgestellt.

Dies entspricht dem derzeit iinmer weiter verbreiteten
"Plug-and-Play"-Standard. Der Benutzer muB sich nicht mehr

urn die Installation der Schnittstelleneinrichtung 10 auf dem

Hostgerät durch spezielle zu ladende Treiber künunern, son—

dern die Schnittstelleneinrichtung 10 wird beim Hochfahren

des Hostsysterns autornatisch zurn Betrieb bereitgestellt.
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Für Fachleute ises jedoch offensichtlich, daB die Schnitt—

stelleneinrichtung 10 nicht notwendigerweise beirn Einschal-

ten des Rechners angerneldet wird, sondern daB auf dem Host-

gerät auch elne spezielle BIOS-Routine während des Laufs des

Rechners gestartet werden kann, urn die Schnittstellenein—

richtung 10 als zusätzliche Festplatte anzubinden oder zu

"mounten". Dieses Ausführungsbeispiel ist für gröi3ere Work-

station—Systeme geeignet sein, welche irn wesentlichen nie

ausgeschaltet werden, da sie beispielsweise in einern ttMul_

ti-Tasking"—Environinent z. B. Mail-Funktionen oder ProzeB-

die ständig un Betrieb sind, durchführen
werden.

Bei dern Schnittste11engert gernäB der vorliegenden Erfindung

besteht eiri enormer Vorteil der Trennung der tatsächlichen

Hardware, die zur Verbindung der Schnittstelleneinrichtung

10 mit der Sende/Ernpfangseinrichtung benotigt wird, wie es

aus dern nachfolgend beschriebenen Ausführungsbeispiel of f en—

sichtlich ist, von der Konnnunikations-Einheit, die durch den

digitalen Signalprozessor 13, den Speicher 14 und die erste

Verbindungseinrichtung 12 implenientiert ist, darin, daB ver-

schiedenste Gerätetypen parallel auf identische Weise be-

dient werden können. An em Hostgerät können deinnach viele

Schnittstelleneinrichtungen 10 angeschlossen werden, das—
selbe wird dann verschiedenste sozusagen virtue1let Fest—

platten sehen. Zurn anderen 1st auch eine eventuelle Anderung

der speziellen Hardware, die durch die zweite Verbindungs—

einrichtung 15 symbolisiert ist, ii wesentlichen ohne Verän-

derung der Bedienung der Schnittstellengeräts geinaB der vor-

liegenden Erfindung realisierbar. Ferner kann em erfahrener

Anwender jederzeit beliebig tief in die vorhandene zweite

Verbindungseinrichtung eingreifen, indein er die oben erwähn—

te Option des Erstellens einer Konfigurationsdatei oder des

Hinzufügens oder Abspeicherns neuer Prograirunteile für die

zweite VerbindungseinrIchtung verwendet.

Em wesentljcher Vorteil der Schnittstelleneinrichtung 10
der vorliegenden Erfindung besteht ferner darin, daB sie

....-,....
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extrem hohe DatLibertragungsraten ermöglicht, und zwar

• bereits dadurch, dal3 die Hostgerät-eigenen BIOS-Routinen,

die vom •Hersteller des Hostgerts bz. BIOS-Systems für

jedes Hostger.t optimiert sind, zum Datenaustausch verwendet

werden. Aui3erdern werden die Daten aufgrund der Simulation

eines virtuellen Massenspeichers so verwaltet und zur
VerfUgung gestelit, daB sie direkt gewissermafien ohne Pro-

zessorintervention des Hostgeräts auf andere Speichermedien,

z. B. eine tatsächliche Festplatte des Hostgeräts, Ubertra-

gen werden können. pie einzige Begrenzung für eine Lang—

zeit-Datenübertragung mit hoher Geschwindigkeit ist daher

allein durch die Geschwindigkeit und SpeichergröBe des

Massespeichers des I-Iostsysterns gegeben. Dies ist der Fall,

da der digitale Signaiprozessor 13 die Uber die zweite

Verbindungseiririchtung 15 von der Sende/Empfangseinrichtung

eingeleseflen Daten bereits in für eine Festplatte des Host-

geräts geeignete BlockgröBen forinatiert, wodurch die Daten-

ubertragungsgeschwindigkeit lediglich durch die. mechanische

Trägheit des Festplattensysterns des Hostgeràts begrenzt 1st.

An dieser Stelle sei angeinerkt, daB ublicherweise em Daten—

fluB vorn einem Hostgerät in Blöcke formatiert werderi inuB, urn

auf einer Festplatte geschrieben werden zu können und an—

schlieBend wiedergewonnen werden zu können,wie es für Fach—

leute bekannt ist.

Durch Einrichtung eines direkten Speicherzugriffs (DMA; DMA
= DIrect Memory Access) oder RAN—Laufwerks mi Hostsystern
kann die. genannte Datenübertragungsrate nochmals erhöht

werden. Wie es für Fachleute bekannt, 1st, benötigt die

Einrichtung einés RAM-Laufwerks jedoch, Prozessorresourcen

des Hostgeräts, weshaib der Vorteil, bei dem die Daten auf

em Festplattenlaufwerk des Hostgeràts geschrieben werden,

und im wesentlichen keine Prozessorresourcen benötigt wer—

den, verlorengeht.

Wie es bereits erwähnt wurde, kann in dexa Speicher 14 em

Datenpuffer iinplementiert sein, der die zeitliche Unab—

hängigkeit der Sende/Empfangse.inrichtung, die mit der zwei—

.

••
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ten Verbindungselrii—ichtung gekoppelt ist, von dent Hostgerät,
das mit der érsten Verbindungseinrichtung gekoppelt ist,

ermöglicht. Auf diese Weise ist selbst—bei zeitkritischen

Anwendungen der einwandfreieBetrieb der Schnittstellenein-

richtung 10 sogar in Multi-Tasking-IIostsysternen gewährlei-

stet.

Fig. 2 zeigt em detailliertes Blockschaltbild einer

Schnittstelleneinrichtung 10 gemäi3 der vorliegeriden Erf in-

dung.

Em digitaler Signaiprozessor (DSP) 1300 bildet gewisser—
maien das Herzstück der Schnittstelleneinrichtung 10. Der

DSP kann em beliebiger DSP sein, wobei es jedoch bevOrzugt

wird, daB er einen Auf-Chip—Direkt-Zugriffsspeicher (RAN)

von 20 KB aufweist In dent Direktzugriffsspeicher, der

bereits auf dent DSP integriert ist, können beispielsweise

bestiinmte Befehlssätze gespeichert sein. Mit dent DSP 1300

verbunden ist em 80-MHz-Taktbauglied 1320, urn den DSP zu

takten. Der DSP implernentiert eine schnelle Fouriertransfor—

mation (FFT) in Echtzeit sowie eine optionale Datenkompres-

sion für von der Sende/Empfangseinrichtung zu dent Hostgerät

zu Daten, urn eine höhere Effizienz zu errei—

chen, und urn nut Hostgeraten, die kleinere Speichereinrich—

tungen besitzen, zusanunenarbeiten zu konnen

Die ersteVerbindungseinrichtung 12 von Fig. 1 enthält bei

dent in Fig. 2 gezeigten bevorzugten Ausführungsbeispiel der

Schnittstelleneinrichtung 10 folgende Bausteine: eine SCSI—

Schnittstelle 1220 sowie einen 50-Pin—SCSI—Verbinder 1240

zur Verbindung mit einer bei den ineisten Hostgeräten oder

Laptops vorhandenen SCSI-Schnittstelle. Die SCSI-Schnitt—

stelle (SCSI = Small Computer System Interf ace = Kleincoxnpu-
tersysternschnittstelle) 1220 wandelt die Uber den SCSI—Ver-

binder 1240 enipfangenen Daten in für den DSP 1300 verständ-

liche Daten urn, wie es für Fachleute bekannt ist. Die erste

Verbindungseinrichtung 12 umfI3t ferner einen EPP mit einer

Datenrate von ungefähr 1 MB/s (EPP = Enhanced Parallel Port)
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für eine irnVerTtch zur Datenrate von 10 MB/s der SCSI-

Schnittstelle moderateren DatenUbertragungsrate von 1 MB/s.

Der EPP 1260 1st mit einem 25-Pin-sub-D—Verbinder 1280 ver—

bunden, urn beispielsweise an eirte Druckerschnittstelle elnes

Hostgeräts angeschlossen zu werden. Optional uinfai3t die er—

ste Verbindungseinrichtung 12 ferner einen 25—Pin-Verbinder

1282, der den AnschluB von 8 Digitalausgängen und 8 Digital-

eingängen 1284 an einem Hostgerät ermöglicht.

Die zweite Verbindungseinrichtung umfaBt vorzugsweise 8

BNC-Eingänge mit Kalibrationsrelais 1505, einen Block 1510

mit 8 Geräteverstrkern mit einem Uberspannungsschutz von

75 V, wobel dieser Block wiederum mit 8 Abtast/Halte—Glie--

dern 1515 verbunden 1st (Abtasten/Halten = Sample/Hold =

S&H). Die Kalibrationsrelais sind Relais, die em gesteu-

ertes Umschalteri zwischen einer Mel3spannung und einer Kali—

brationsreferenzspannung erlauben. Jede Abtast/Halten-Ein-

richtung 1st mit einem entsprechenden Eingang eines 8-Ka-

rial—Multiplexers 1520 verbunden, weicher seine Ausgangs—

signale Uber einen programmierbaren Verstärker 1525 in elnen

Analog/Digital—Wandler (ADW) mit 12 Bit und 1,25 MHz 1530

dem DSP 1300 zuführt. Der ADW 1530 wird mittels eines

20—Bit—Zeitgebers 1535 gesteuert, wie es für Fachleute be-

kannt ist. Der programniierbare Verstrker 1525 sowie der

8-Kanal--Multiplexer 1520 werden em Verstärkungs—Ka-

nal-Auswahlbauglied 1540 gesteuert, das wiederuxa von dern DSP

1300 gesteuert wird.

Die gesarnte Schnittstelleneinrichtung 10 wird von einein

externen AC/DC—Wandler 1800 versorgt, der eine digitale

Leistungsversorgung von +5 V liefert und mit einexn DC/DC-

Wandler 1810 verbunden ist, der analoge Leistungsversor-

gungsspannungen von 5 V und 15 V liefern kann, wie sie

für die Schnittstelleneinrichtung 10 benötigt werden. Der

DC/DC—Wandler steuert ferner eine Prazisions—SpannungS—Refe—

renz 1820, die sowohi die 8-BNC-Eingänge 1505 als auch den

ADW 1530 sowie elnen Digital/Analog-Wandler (DAW) 1830 steu-

ert, weicher Uber einen Ausgangsverstärkerblock mit 4 Aus—
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gangsverstärkern—1840 und einen 9—Pin—Verbinder 1850 die

analoge Ausgabe direkt von dem DSP 1300 zu einer mit dem

9-Pin-Verbinder 180 verbindbaren Ausgaeeinrichtung, wie z.

B. eine Druckereinrichtung oder eine Bildschirineinrichtung,

ermöglicht, wodurch optional eine DatenUberwachung der zu

dem Hostgerät Daten oder beispielsweise auch,

ohrie Prozessorzeit von dem Hostgerät zu verwenden, eine FFT

betrachtet werden kann, uin •eine schnelle und umfassende

Datenanalyse zu erreichen.

Die Speichereinrichtung 14 von Fig. 1 ist in Fig. 2 durch

em EPROM 1400 iinplementiert, der bei einem bevorzugten Aus-

fUhrungsbeispiel der vorliegenden Erfindung das Betriebssy-

stem des digitalen Signaiprozessors 1300 halt. Em Direktzu—

griffsspeicher mit einer Zugriffszeit von 15 ns und elner

GröJ3e von 512 KB oder optional 1024 KB 1420 dient als Daten—

puffer, urn eine zeitliche Unabhängigkeit der Ausgangsleitung

16 von den Ausgangsleitungen ha, llb und llc zur Sende/Emp—

fangseinrichtung bzw zum Hostgerat zu erreichen Wie es be-

reits erwähnt wurde, enthält der digitale Signaiprozessor

1300 bei einem bevorzugten Ausführungsbeispiel der vorlie-

genden Erfindung bereits einen 20-KB—Auf-Chip-RAN 1440, der

bestimmte Befehlssatze, Funktionen oder auch kleinere Anwen-

dungssoftwareeinheiten speichern kann.

Der durch die Leitung 16 symbolisierte Verbindungsanschlul3

der Schnittstelleneinrichtung 10 mit einer beliebigen Sen-

de/Empfangseinrichtung implementiert mit den Blöcken 1505 —

1535 einen Analogeingang mit einer Abtastrate von 1,25 MHz

und einer Quantisierung von 12 Bit. Es existieren. 8 Kanäle

mit einem Uberspannungsschutz von 75 V. Mittels des pro-

grammierbaren Verstärkers 1525 kann jeder Kanal unabhängig

voneinander in Spannungsbereichen von max. 10 V program-

miert werden. Unbenutzte Kanäle können intern mit Masse ver-

bunden werdert, urn Nebensprecheffekte zu verringern. Der

Block 1515 ist als monolithischerhochgenauer Hochgeschwin-

digkeits-Abtasten/Halten-Verstärker für das gleichzeitige

Abtasten aller Kanäle ausgeführt. Die PräzisionsspaflnUngSre-
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ferenz 1820 sqh&rrt eine hochgenaue Temperatur—kompensierte

monolithische Bandabstandsspannungsreferenz für eine Autoka-

libration jedes Kanals und jeder VerstäTkung. Es ist ferner

eine Offset-Feinabstinunung für jeden Kanal durch dieseibe

iTaplementiert.

Die .Biöcke 1830, 1840 und 1850 implementieren einen direkten

Analogausgang für den digitalen Signaiprozessor 1300, wobei

der DAW 1830 eine Datenrate von 625 KHz und eine Quanti—

sierung von 12 Bit schafft Der Block 1840 umfaBt 4 Kanale
mit elnein gelneinsainen Ausgangslatch.

Die Schnittstelieneinrichtung 10 umfai3t ferner eine digitale

Eingabe/Ausgabe—Einrichtung, die durch die Bibcke 1284 und

1282 impleinentiert ist. Flier existieren 8 digitale Eingänge,

8 digitale Ausgänge mit einem gemeinsamen Latch, wobei der

digitale Port vorzugsweise an einer Seitenwand der Schnitt-

stelieneinrichtung 10 angebracht sein kann, damit auf den-

selben ohne weiteres zugegriffen werden kann.

Der digitale Signaiprozessor 1300 liefert eine On-Board-Di-

gitaldatenverarbeitung Insbesondere ist er em Hochleis-

tungs—DSP mit einer Taktrate von 80 MHz und einem 20-Bit-

Zeitgeber 1535.

Die erste Verbindungseinrichtung 12 uinfai3t, wie es bereits

erwähnt wurde, die SCSI-Schnittstelle 1220 mit einer Spit-

zenübertragungsrate von 10 MB/s. Em optional einbaubarer

PCMCIA-zu-SCSI-Adapter erinögiicht eine Hochgeschwindigkeits—

konununikation nut Laptop-Coniputern, weiche besonders bei

mobilen Servicetechnikern verbreitet und erwünscht sind.

Elne moderatere Datenubertragung ernioglicht der EPP 1260 mit
seinem zugehörigen Verbinder 1280.

Wie es bereits erwähnt wurde, wird die LeistungsversorgUrig

der Schnittstelleneinrichtung 10 mittels eines externen

AC/DC—Adapters erreicht, der einen Universalleistungseingaflg

(85 — 264 VAC, 47 — 63 Hz) aufweist. Die Interferenzunter—
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drUckung erreicdie Standards EN 55022, Kurve B und FCC,

Kiasse B). Ferner ist sie gemâB internationalen Sicherheits-

bestimmungen (TUV, UL, CSA) ausgefUhrt. Die Schnittstel-
leneinrichtung 10 1st nach auBen abgeschirmt und erreicht

einen Wert von 55 dB bei 30 — 60 MHz und einen Wert von etwa

40 dB bei 1 GHz, und entspricht somit dem Standard MILSTD

285—1.

Die Schnittstelieneinrichtung geinäB der vorliegeden Erf in—

dung erxnögiicht also unter Verwendung einer Standardschnitt—

stelle eines Hostgeräts die Kommunikation mit beliebigen
Hostgerten. Durch die Simulation eines Eingabe/Ausgabe-

Geräts für das Hostgerat und bei einem bevorzugten AusfUhr-

ungsbeispiel durch Simulation eines virtuelien Massenspei-

chers wird die Schnittstelieneinrichtung 10 von alien

bekannten Hostsystemen ohne jede zusätzliche aufwendige
Treibersoftware automatisch unterstUtzt. Die Simulation

einer beliebig definierbaren Dateistruktur auf der "vir-

tuellen" Festplatte liefert einfache Bedienungs- und Erwei-

terungsmögiichkeiten sowie durch Implementation beliebiger

Programme die Unabhangigkeit von spezieller auf dem Host—

gerät imnplementierter Software. Auf der Schnittstellenein-

richtung 10 enthaltene Hilfedateien und die Unterstutzung

von "Plug—and Play" stellen den einfachen Einsatz seibst in

tragbaren flexiblen Hostgeräten sicher. Dem erfahrenen An—

wender steht trotz einfachster Bedienungsoberfläche jeder—

zeit die Moglichkeit des systemnahen Eingriffs in Funktionen

der Schnittstelleneinrichtung 10 off en. Eine uriiverselle

Losung, die die gesamte Bandbreite moglicher Seride/Empfangs-

einrichtungen abdecken kann, ist demnach durch die Schnitt-

stelleneinrichtung 10 geschaffen.
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Pateritansprüche

1. Schnittstellengerät (10) zur Kommunikation zwischen ei-

nem Hostgerät mit Eingabe/Ausgabe-Schnittstellen und ei-

ner Datensende/Empfangseinrichtung, mit folgenden Merk-

malen:

einer Prozessoreinrichtung (13; 1300; 1320);

einer Speichereinrichtung (14; 1400, 1420, 1440);

einer ersten Verbindungseinrichtung (12; 1220, 1240,

1260, 1280) zum schnittstellerimäi3igen Verbinden des

Hostgeräts mit dem Schnittstellengerät (10);

einer zweiten Verbindungseinrichtung (15, 1505 — 1535)
zum schnittste11enmi3igen Verbinden der Schnittstellen-

geräts (10) mit der Datensende/Empfangseinrichtung,

wobei das Schnittstellengerät (10) durch die Prozessor-

einrichtung und die Speichereinrichtung derart konfigu-

riert 1st, daB das Schnittstellengerätbei einer Anfrage

des Hostgeräts Uber die erste Verbindungseinrichtung,

die die Art eines an das Hostgerät angeschlossenen Ge—

rats betrifft, unabhängig von dein Typ der Datensen-

de/Empfangseinrichtung em Signal Uber die erste Ver—

bindungseinrichtung zu dent Hostgerät sendet, das dein

Hostgerät signalisiert, daB es mit einem Eingabe/Ausga-

be—Gerat koimnuniz iert

2. Schnittstellengerät (10) nach Anspruch 1,

bei dent die Eingabe/Ausgabe—Schnittstellen des Host-

gerts eine Festplattenschnittstelle aufweisen, wobei

das Signal dent Hostgert signalisiert, daB dasselbe mit

einer Festplatte koinmuniziert.

3. Schnittstellengerät (10) nach Anspruch 1 oder 2,
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bei deni die Speichereinrichtung einen Puffer '(1420) auf-

weist, urn zwischen der Datensend/Exnpfangseinrichtung

und dem Hostgert Daten zwischenzuspei—

chern.

4. Schnittstellengerät (10) nach einem der vorhergehenden

Anspriiche,

bei dern die erste Verbindungseinrichtung eine SCSI-

Schnittstelle (1220) aufweist.

5. Schnittstellengerät (10) nach einem der vorhergehenden

Anspruche,

bei dern die zweite Verbindungseinrichtung einen Analog-

eingang (1505) mit nachfolgendem A/D—Wandler (1530) auf-

weist, urn analoge Daten von einern mit dern Analogeingang

(1505) verbindbaren Datensende/Empfangsgerät zu dem

Hostgerat zu ubertragen

6.' Schnittstellengerät (10) nach einem der vorhergehenden

Anspruche,

bei dem die Prozessoreinrichtung (13) em digi'taler Sig-

naiprozessor (1300) ist.

7 Schnittstellengerat (10) nach einem der Anspruche 2 bis

6,

bei dem von der Datensende/ErnpfangseinriChtUng zurn Host—

gerät zu Ubertragende Daten in dem Schnittstellengerât

(10) in em für eine in dem Hostgerät vorhandene Fest-

platte geeignetes Format formatiert werden.

8. Schnittstellengerät (10) nach eineni der AnsprUche 2 bis

7,
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das ferner jjj Wurzelverzeichnis und virtuelle Dateien,

die auf dern signalisierten Festplattenlaufwerk vorhanden

sind, aufweist, auf die von dern Hostgerät zugegriffen

werden kann.

9. Schnittstellengerät (10) nach Anspruch 8,

bei dern die virtuellen Dateien eine Konfigurationsdatei

irn Textforrnat aufweisen, die in der Speichereinrichtung

(14) gespeichert sind, mittels der der Benutzer das

Schnittstellengerät (10) für eine spezielle Datensen-

de/Empfangseinrichtung konfigurieren kann.

10.. Schnittstellengerät (10) nach Anspruch 8 oder 9,

bei dern die virtuellen Dateien Stapeldateien oder aus-

fUhrbare Dateien für die Mikroprozessereinrichtung

aufweisen, die in der Schnittstelleneinrichtung (10)

gespeichert sind, urn eine vain Hostgerat getrennte

Datenverarbeitung von die zweite Verbindungs-

einrichtung (15; 1505 - 1535) empfangenen Daten durchzu-

führen.

11 Schnittstellengerat (10) nach Anspruch 8 oder 9,

bei dem die virtuellen Dateien Stapeldateien oder aus—

fUhrbare DateienfUr das Hostgert aufweisen, die in der

Schnittstelleneinrichtung (10) gespeichert sind.

12. Verfahren zur Koinmunikation zwischen einem Hostgerät mit

Eingabe/Ausgabe-Schnittstellen und einer Datensende/Emp-

fangseinr ichtung inittels eines Schnittstellengeräts

(10), mit folgenden Schritten:

schnittstelleninäi3iges Verbinden des Hostgeräts mit dern

Schnittstellengerät (10);

schnittste11enmBiges Verbinden des Schnittstellengeräts
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(10) irtit deãtensende/Eiupfangseinrichtung;

Anfrágen durch das Hostgerät bei dm Schnittstellenge-
rat, w1cher Typ eines Geräts mit dern Hostgerät verbun-

den 1st;

Beantworten der Anfrage des Hostgeräts durch das

Schnittstellengerät (10), derart, dai das Hostgerät mit

einem Eingabe/Ausgabe-Gerät kommnuniziert, unabhängig da-

von, weicher Typ einer Datensende/Emnpfangseinrichtung
mit dem Schnittstellengerat (10) verbunden ist.

1-3. Verfahren nach Anspruch 12,

bei dem das Eingabe/Ausgabe-Gerät em Speichergerât und

insbesondere em Festplattenlaufwerk ist
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Flexible Schnittstelle

Zusammenfassung

Em Schnittsteliengerät liefert eine schneile Datenkoimnu—

nikation zwischen einem Hostgerât mit Eingabe/Ausgabe-

Schnittsté lien und einer Datensende/ Ernpfangseinrichtung,

wobei das Schnittstellengerät eine .Prozessoreinrichtuzig,

eine Speichereinrichtung, elne erste Verbindungseinrichtung

zum schnittstellenmaBigen Verbinden des Hostgeräts mit dein

Schnittsteliengert und elne zweite Verbindungseinrichtung

zum schnittstellenmäl3igen Verbinden des Schnittstellengeràts

mit der Datensende/Empfangseiririchtung aufweist. Das

Schnittstellengerät ist durch die Prozessoreinrichtung und

die Speichereinrichtung derart konfiguriert, daB das

Schnittstellengert bei einer Anfrage des Hostgeräts
die erste Verbindungseinrichtung, die die Art eines an dem—

selben angeschlossenen Gerats betrifft, unabhangig von dem

Typ der Datensende/Empfangseinrichtung em Signal Uber die

erste Verbindungseinrichtung zum Hostgerät sendet, ds em

Hostgerät signalisiert, daB es mit einem Eingabe/Ausgabe-

Gerät konununiziert.
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Flexible Interface

Abstract of the Invention

An interface device provides fast data communication between a host device with

input/output interfaces and a data transmit/receive device, wherein the interface

device comprises a processor, a memory, a first connecting device for interfacing the

host device with the interface device, and a second connecting device for interfacing

the interface device with the data transmit/receive device The interface device is

configured by the processor and the memory in such a way that, when receiving an

inquiry from the host device via the first connecting device as to the type of a device

attached to the host device, regardless of the type of the data transmit/receive device,

the interface device sends a signal to the host device via the first connecting device

which signals to the host device that it is communicating with an input/output device
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Flexible Interface

Field of the Invent ion

The present invention relates to the transfer of data and in particular to interface

devices for communication between a computer or host device and a data

transmit/receive device from which data is to be acquired or with which two-way

communication is to take place.

Background of the Invention

Existing data acquisition systems for computers are very limited in their areas of

application Generally such systems can be classified into two groups

In the first group host devices or computer systems are attached by means of an

interface to a device whose data is to be acquired The interfaces of this group are

normally standard interfaces which, with specific driver software, can be used with a

variety of host systems. An advantage of such interfaces is that they are largely

independent of the host device However, a disadvantage is that they generally require

very sophisticated drivei s which are prone to malfunction and which limit data

transfer rates between the device connected to the interface and the host device and

vice versa. Further, it is often very difficult to implement such interfaces for portable

systems and they offer few possibilities for adaptation with the result that such

systems offer little flexibility.

The devices from which data is to be acquired cover the entire electrical engineering

spectrum. In a typical case, it is assumed that a customer who operates, for example, a

diagnostic radiology system in a medical engineering environment reports a fault. A

field service technician of the system manufacturer visits the customer and reads

system log files generated by the diagnostic radiology system by means a portable

computer or laptop for example. If the fault cannot be localized or if the fault is

intermittent, it will be necessary for the service technician to read not only an error

109



2

log file but also data from current operation. It is apparent that in this case fast data

transfer and rapid data analysis are necessary.

Another case requiring the use of an interface could be, for example, when an

electronic measuring device, e.g. a multimeter, is attached to a computer system to

transfer the data measured by the multimeter to the computer. Particularly when long-

term measurements or large volumes of data are involved is it necessary for the

interface to support a high data transfer rate.

From these randomly chosen examples it can be seen that an interface may be put to

totally different uses. It is therefore desirable that an interface be sufficiently flexible

to permit attachment of very different electrical or electronic systems to a host device

by means of the interface. To prevent operator error, itis also desirable that a service

technician is not required to operate different interfaces in different ways for different

applications but that, if possible, a universal method of operating the interface be

Ri provided for a large number of applications.

To increase the data transfer rates across an interface, the route chosen in the second

group of data acquisition systems for the interface devices was to specifically match

the interface very closely to individual host systems or computer systems. The

advantage of this solution is that high data transfer rates are possible. However, a

disadvantage is that the drivers for the interfaces of the second group are very closely

matched to a single host system with the result that they generally cannot be used with

other host systems or their use is very ineffective. Further, such types of interfaóe

have the disadvantage that they must be installed inside the computer casing to

achieve maximum data transfer rates as they access the internal host bus system. They

are therefore generally not suitable for portable host systems in the form of laptops

whose minimum possible size leaves little internal space to plug in an interface card.

Description of Prior Art

A solution to this problem is offered by the interface devices of lOtech (business

address: 25971 Cannon Road, Cleveland, Ohio 44146, USA) which are suitable for
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laptops such as the WaveBookl5 12 (registered trademark). The interface devices are

connected by means of a plug-in card, approximately the size of a credit card, to the

PCMCIA interface which is now a standard feature in laptops. The plug-in card

converts the PCMCIA interface into an interface known in the art as IEEE 1284. The

said plug-in card provides a special printer interface which is enhanced as regards the

data transfer rate and delivers a data transfer rate of approximately 2 MBps as

compared with a rate of approx. 1 MBps for known printer interfaces. The known

interface device generally consists of a driver component, a digital signal processor, a

buffer and a hardware module which terminates in a connectOr to which the device

whose data is to be acquired is attached. The driver component is attached directly to

the enhanced printer interface thus permitting the known interface device to establish

a connection between a computer and the device whose data is to be acquired

In order to work with the said interface, an interface-specific driver must be installed

on the host device so that the host device can communicate with the digital signal

processor of the interface card. As described above, the driver must be installed on the

host device If the driver is a driver developed specifically for the host device, a high

data transfer rate is achieved but the driver cannot be easily installed on a different

host system However if the driver is a general driver which is as flexible as possible

and which can be used on many host devices, compromises must be accepted with

regard to the data transfer rate

Particularly in an application for multi-tasking systems in which several different

tasks such as data acquisition, data display and editing are to be performed quasi-

simultaneously, each task is normally assigned a certain priority by the host system. A

driver supporting a special task requests the central processing system of the host

device for processor resources in order to perform its task. Depending on the

particular priority assignment method and on the driver implementation, a particular

share of processor resources is assigned to a special task in particular time slots.

Conflicts arise if one or more drivers are implemented in such a way that they have,

the highest priority by default, i.e. they are incompatible, as happens in practice in

many applications. It may occur that both drivers are set to highest priority which, in

the worst case, can result in a system crash.
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EP 0685799 Al discloses an interface by means of which several peripheral devices

can be attached to a bus. An interface is connected between the bus of a host device

and various peripheral devices. The interface comprises a finite state machine and

several branches each of which is assigned to a peripheral device. Each branch

comprises a data manager, cycle control, user logic and a buffer. This known interface

device provides optimal matching between a host device and a specific peripheral

device.

The specialist publication IBM Technical Disclosure Bulletin, Vol. 38, No. 05, page

245; "Communication Method between Devices through FDD Interface" discloses an

interface which connects a host device to a peripheral device via a floppy disk drive

interface The interface consists in particular of an address generator, an MFM

encoder/decoder, a serial/parallel adapter and a format signal generator The interface

makes it possible to attach not only a floppy disk drive but also a further peripheral

device to the FDD host controller of a host device The host device assumes that a

floppy disk drive is always attached to its floppy disk drive controller and

communication is initiated if the address is correct. However, this document contains

no information as to how communication should be possible if the interface is

connected to a multi-purpose interface instead of to a floppy disk drive controller

Summary of the Invention

It is an object of the present invention to provide an interface device for

communicatiOn. between a host device and a data transmit/receive device whose use is

host device-independent and which delivers a high data transfer rate.

In accordance with a first aspect of the present invention, this object is met by an

interface device for communication between a host device, which comprises drivers

for input/output devices customary in a host device and a multi-purpose interface, and

a data transmit/receive device comprising: a processor; a memory; a first connecting

device for interfacing the host device with the interface device via the multi-purpose

interface of the host device; and a second connecting device for interfacing the

interface device with the data transmit/receive device, wherein the interface device is
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configured by the processor and the memory in such a way that the interface device,

when receiving an inquiry from the host device as to the type of a device attached to

the multi-purpose interface of the host device, sends a signal, regardless of the type of

the data transmit/receive device attached to the second connecting device of the

interface device, to the host' device which signals to the host device that it is an

input/output device customary in a host device, whereupon the host device

communicates with the interface device by means of the driver for the input/output

device customary in a host device.

In accordance with a second aspect of the present invention, this object is met by an

interface device for communication between a host device, which comprises a multi-

ri purpose interface and a specific driver for this interface, and a data transmit/receive

device comprising a processor, a memory, a first connecting device for interfacing

the host device with the interface device via the multi-purpose interface of the host

device; and a second connecting device for interfacing the interface device with the

data transmit/receive device, wherein the interface device is configured using the

processor and the memory in such a way that the interface device, when receiving an

inquiry from the host device as to the type of a device attached at the multi-purpose

interface of the host device, sends a signal, regardless of the type of the data

transmit/receive device attached to the second connecting device of the interface

device, to the host device which signals to the host device that it is an input/output

device customary in a host device, whereupon the host device communicates with the

interface device by means of the specific driver for the multi-purpose interface.

In accordance with a third aspect of the present invention, this object is met by a

method of communication between a host device, which comprises drivers for

input/output devices customary in a host device and a multi-purpose interface, and a

data transmit/receive device via an interface device comprising the steps of

interfacing of the host device with a first connecting device of the interface device via

the multi-purpose interface of the host device; interfacing of the data transmit/receive

device with a second connecting device of the interface device; inquiring by the host

device at the interface device as to the type of device to which the multi-purpose

interface, of the host device is attached; regardless of the type of the data

transmit/receive device attached to the second connecting device of the interface
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device, responding to the inquiry from the host device by the interface device in such

a way that it is an input/output device customary in a host device, whereupon the host

device communicates with the interface device by means of the usual driver for the

input/output device.

The present invention is based on the finding that both a high data transfer rate and

host device-independent use can be achieved if a driver for an input/output device

customary in a host device, normally present in most commercially available host

devices, is utilized. Drivers for input/output devices customary in a host device which

are found in practically all host devices are, for example, drivers for hard disks, for

graphics devices or for printer devices As however the hard disk interfaces in

common host devices which can be, for example, IBM PCs, IBM-compatible PCs,

Commodore PCs, Apple computers or even workstations, are the interfaces with the

highest data transfer rate, the hard disk driver is utilized in the preferred embodiment

of the interface device of the present invention Drivers for other storage devices such

as floppy disk drives, CD-ROM drives or tape drives could also be utilized in order to

implement the interface device according to the present invention.

As described in the following, the interface device according to the present invention

is to be attached to a host device by means of a multi-purpose interface of the host

device which can be implemented, for example, as an SCSI interface or as an

enhanced printer interface. Multi-purpose interfaces comprise both an interface card

and specific driyer software for the interface card. The driver software can be

designed so that it can replace the BIOS driver routines. Communication between the

host device and the devices attached to the multi-purpose interface then essentially

takes place by means of the specific driver software for the multi-purpose interface

and no longer primarily by means of BIOS routines of the host device. Recently

however drivers for multi-purpose interfaces can also already be integrated in the

BIOS system of the host device as, alongside classical input/output interfaces, multi-

purpose interfaces are becoming increasingly common in host devices. It is of course

also possible to use BIOS routines in parallel with the specific driver software for the

multi-purpose interface, if this is desired.
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The interface device according to the present invention comprises a processor means,

a memory means, a first connecting device for interfacing the host device with the

interface device, and a second connecting device for interfacing the interface device

with the data transmit/receive device. The interface device is configured by the

processor means and the memory means in such a way that the interface device, when

receiving an inquiry from the host device via the first connecting device asto the type

of a device attached to the host device, sends a signal, regardless of the type of the

data transmit/receive device, to the host device via the first connecting device which

signals to the host device that it is communicating with an input/output device. The

interface device according to the present invention therefore simulates, both in terms

of hardware and software, the way in which a conventional input/output device

functions, preferably that of a hard disk drive As support for hard disks is

implemented as standard in all commercially available host systems, the simulation of

a hard disk, for example, can provide host device-independent use The interface

device according to the present invention therefore no longer communicates with the

host device or computer by means of a specially designed driver but by means of a

program which is present in the BIOS system (Basic Input/Output System) and is

normally precisely matched to the specific computer system on which it is installed,

or by means of a specific program for the multi-purpose interface Consequently, the

interface device according to the present invention combines the advantages of both

groups. On the one hand, communication between the computer and the interface

takes place by means of a host device-specific BIOS program or by means of a driver

program which is matched to the multi-purpose interface and which could be regarded

as a "device-specific driver". On the other hand, the BIOS program or a

corresponding multi-purpose interface program which operates one of the common

input/output interfaces in host systems is therefore present in all host systems so that

the interface device according to the present invention is host device-independent.

Brief Description of the Drawings

In the following, preferred embodiments of the present invention will be explained in

more detail with reference to the drawings enclosed, in which:
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Fl'-s'hows a general block diagram of the interface device according to the

present invention; and

Fig. Z"shows a detailed block diagram of an interface device according to a preferred

embodiment of the present invention.

Detailed Description of Preferred Embodiments

Fig. 1 shows a general block diagram of an interface device 10 according to the

present invention. A first connecting device 12 of the interface device 10 can be

attached to a host device (not shown) via a host line 11. The first connecting device is

attached both to a digital signal processor 13 and to a 'memory means 14. The digital

signal processor 13 and the memory means 14 are also attached to a second

connecting device 15 by means of bi-directional communication lines (shown for all

lines by means of two directional arrows). The second connecting device can be

attached by means of an output line 16 to a data transmit/receive device which is to

receive data from the host device or from which data is to be read, i.e. acquired, and

transferred to the host device. The data transmit/receive device itself can also

communicate actively with the host device via the first and second connecting device,

as described in more detail in the following.

Communication between the host system or host device and the interface device is

based on known standard access commands as supported by all known operating

systems (e.g. DOS, Windows, Unix). Preferably, the interface device according to the

present invention simulates a hard disk with a root directory whose entries are

"virtual" files which can be created for the most varied functions. When the host

device system with which the interface device according to the present invention is

connected is booted and a data transmit/receive device is also attached to the interface

device 10, usual BIOS routines or multi-purpose interface programs issue an

instruction, known by those skilled in the art as the INQUIRY instruction, to the

input/output interfaces in the host device. The digital signal processor 13 receives this

inquiry instruction via the first connecting device and generates a signal which is sent

to the host device (not shown) again via the first connecting device 12 and the host

116



9

line 11. This signal indicates to the host device that, for example, a hard disk drive is

attached at the interface to which the INQUIRY instruction was sent. Optionally, the

host device can send an instruction, known by those skilled in the art as "Test Unit

Ready", to the interface device to request more precise details regarding the queried

device.

Regardless of which data transmit/receive device at the output line 16 is attached to

the second connecting device, the digital signal processor 13 informs the host device

that it is communicating with a hard disk drive. If the host device receives the

response that a drive is present, it then sends a request to the interface device 10 to

read the boot sequence which, on actual hard disks, normally resides on the first

sectors of the disk. The digital signal processor 13, whose operating system in stored

in the memory means 14, responds to this instruction by sending to the host device a

virtual boot sequence which, in the case of actual drives, includes the drive type, the

starting position and the length of the file allocation table (FAT), the number of

sectors, etc., known to those skilled in the art. Once the host device has received this

data, it assumes that the interface device 10 according to a preferred embodiment of

the present invention is a hard disk drive. In reply to an instruction from the host

device to display the directory of the "virtual" hard disk drive simulated by the

interface device 10 with respect to the host device, the digital signal processor can

respond to the host device in exactly the same way as a conventional hard disk would,

namely by reading on request the file allocation table or FAT on a sector specified in

the boot sequence, normally the first writable sector, and transferring it to the host

device, and subsequently by transferring the directory structure of the virtual hard

disk. Further, it is possible that the FAT is not read until immediately prior to reading

or storing the data of the "virtual" hard disk and not already at initialization.

In a preferred embodiment of the present invention, the digital signal processor 13,

which need not necessarily be implemented as a digital signal processor but may be

any other kind of microprocessor, comprises a first and a second command

interpreter. The first command interpreter carries out the steps described above whilst

the second command interpreter carries out the read/write assignment to specific

functions. If the user now wishes to read data from the data transmit/receive device

via the line 16, the host device sends a command, for example "read file xy", to the
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interface device. As described above, the interface device appears to the host device

as a hard disk. The second command interpreter of the digital signal processor now

interprets the read command of the host processor as a data transfer command, by

decoding whether "xy" denotes, for example, a 'real-time input" file, a
"configuration" file or an executable file, whereby the same begins to transfer data

from the data transmit/receive device via the second connecting device to the first

connecting device and via the line 11 to the host device.

Preferably, the volume of data to be acquired by a data transmit/receive device is

specified in a configuration file described in the following by the user specifying in

the said configuration file that a measurement is to last, for example, five minutes. To

the host device the "real-time input" file then appears as a file whose length

corresponds to the anticipated volume of data in those five minutes. Those skilled in

the art know that communication between a processor and a hard disk consists of the

processor transferring to the hard disk the numbers of the blocks or clusters or sectors

whose contents it wishes to read. By reference to the FAT the processor knows which

information is contained in which block. In this case, communication between the

host device and the interface device according to the present invention therefore

consists of the very fast transfer of block numbers and preferably of block number

ranges because a virtual "real-time input" file will not be fragmented. If the host

device now wants to read the "real-time input" file, it transfers a range of block

numbers to the interface device, whereupon data commences to be received via the

second connecting device and data commences to be sent to the host device via the

first connecting device.

In addition to the digital signal processor instruction memory, which comprises the

operating system of the digital signal processor and can be implemented as an

EPROM or EEPROM, the memory means 14 can have an additional buffer for

purposes of synchronizing data transfer from the data transmit/receive device to the

interface device 10 and data transfer from the interface device 10 to the host device.

Preferably, the buffer is implemented as a fast random access memory or RAM

buffer.

1
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Further, from the host device the user can also create a configuration file, whose

entries automatically set and control various functions of the interface device 10, on

the interface device 10 which appears to the host device as a hard disk These settings

can be, for example, gain, multiplex or sampling rate settings. By creating and editing

a configuration file, normally'a text file which is simple to understand with little prior

knowledge, users of the interface device 10 are able to perform essentially identical

operator actions for almost any data transmit/receive devices which can be attached to

the second connecting device via the line 16, thus eliminating a source of error arising

from users having to know many different command codes for different applications.

In the case of the interface device 10 according to the present invention it is necessary

for users to note the conventions of the configuration file once only in order to be able

to use the interface device 10 as an interface between a host device and almost any

data transmit/receive device

As a result of the option of storing any files in agreed formats in the memory means

14 of the interface device 10, taking into account the maximum capacity of the

memory means, any enhancements or even completely new functions of the interface

device 10 can be quickly implemented Even files executable by the host device, such

as batch files or executable files (BAT or EXE files), and also help files can be

implemented in the interface device, thus achieving independence of the interface

device 10 from any additional software (with the exception of the BIOS routines) of

the host device. On the one hand, this avoids licensing and/or registration problems

and, on the other hand, installation of certain routines which can be frequently used,

for example an FFT routine to examine acquired time-domain data in the frequency,

domain, is rendered unnecessary as the EXEfiles are already installed on the interface

device 10 and appear in the virtual root directory, by means of which the host device

can access all programs stored on the interface device 10.

In a preferred embodiment of the present invention in which the interface device 10

simulates a hard disk to the host device, the interface device is automatically detected

and readied for operation when the host system is powered up or booted. This

corresponds to the plug-and-play standard which is currently finding increasingly

widespread use. The user is no longer responsible for installing the interface device 10

on the host device by means of specific drivers which must also be loaded; instead the
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interface device 10 is automatically readied for operation when the host system is

booted.

For persons skilled in the art it is however obvious that the interface device 10 is not

necessarily signed on when the computer system is powered up but that a special

BIOS routine or a driver for a multi-purpose interface can also be started on the host

device during current operation of the computer system in order to sign on or mount

the interface device 10 as an additional hard disk. This embodiment is suitable for

larger workstation systems which are essentially never powered down as they

perform, e.g. mail functions or monitor processes which run continuously, for

example, in multi-tasking environments

In the interface device according to the present invention an enormous advantage is to

be gained, as apparent in the embodiment described in the following, in separating the

actual hardware required to attach the interface device 10 to the data transmit/receive

device from the communication unit, which is implemented by the digital signal

r processor 13, the memory means 14 and the first connecting device 12, as this allows

a plurality of dissimilar device types to be operated in parallel in identical manner.

Accordingly, many interface devices 10 can be connected to a host device which then

sees many different "virtual" hard disks. In addition, any modification of the specific

hardware symbolized by the second connecting device 15 can be implemented

essentially without changing the operation of the interface device according to the

present invention. Further, an experienced user can intervene at any time on any level

of the existing second connecting device by making use of the above mentioned

option of creating a configuration file or adding or storing new program sections for

the second connecting device.

An important advantage of the interface device 10 of the present invention is that it

also permits extremely high data transfer rates by using, for data interchange, the host

device-own BIOS routines which are optimized for each host device by the host

device manufacturer or BIOS system manufacturer, or by using driver programs

which are normally optimized and included by the manufacturers of multi-purpose

interfaces. Furthermore, due to the simulation of a virtual mass storage device, the

data is managed and made available in such a way that it can be transferred directly to
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other storage media, e.g. to an actual hard disk of the host device without, as it were,

intervention of the host device processor. The only limitation to long-term data

transfer at high speed is therefore imposed exclusively by the speed and the size of the

mass storage device of the host device. This is the case as the digital signal processor

13 already formats the data read by the data transmit/receive device via the second

connecting device 15 into block sizes suitable for a hard disk of the host device,

whereby the data transfer speed is limited only by the mechanical latency of the hard

disk system of the host device. At this point, it should be noted that normally data

flow from a host device must be formatted in blocks to permit writing to a hard disk

and subsequent reading from a hard disk, as known by those skilled in the art.

The said data transfer rate can be increased further by setting up a direct memory

access (DMA) or RA1\4 drive in the host system. As those skilled in the art know, the

setting up of a RAM drive requires processor resources of the host device, with the

result that the advantage of writing the data to a hard disk drive of the host device

essentially without the need for processor resources is lost.

As described above, a data buffer can be implemented in the memory means 14 to

permit independence in terms of time of the data transmit/receive device attached to

the second connecting device from the host device attached to the first connecting

device. This guarantees error-free operation of the interface device 10 even for time-

critical applications in multi-tasking host systems.

Fig. 2 shows a detailed block diagram of an interface device 10 according to the

present inventiOn.

A digital signal processor (DSP) 1300 is, in a manner of speaking, the heart of the

interface device 10. The DSP can be any DSP but preferably has a 20-MB on-chip

random access memory (RAM). Certain instruction sets, for example, can be stored in

the RAM already integrated in the DSP. An 80-MHz clock generator is attached to the

DSP 1300 in order to synchronize the DSP. The DSP implements a fast Fourier

transformation (FFT) in real time and also optional data compression of the data to be

transferred from the data transmit/receive device to the host device in order to achieve
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greater efficiency and to
permit interoperatjon with host devices which have a smaller

memory.

In the preferred
embodiment of the interface device 10 shown in Fig, 2, the first

connecting device 12 of Fig. I contains the following components: an SCSI interface
1220 and a SO-pin SCSI

connector 1240 for attachment to an SCSi interface presenton most host devices
or laptops, The SCSI (small computer system interface)interface 1220 translates the data received via the SCSI Connector 1240 into data

understood by the DSP 1300, as known by those skilled in the art. Further, the first
Connecting device 12 comprises an EPP (enhanced parallel port) with a data transferrate of approx, 1 ps which delivers a more moderate data transfer rate of 1 ps
by comparison to the data transfer rate of 10 MBps ofthe SCSI interface The EPP1260 is connected to a 25-pin D-shell connector 1280 to permit attachment to a printer
interface of a host device for example. Optionally, the first connecting device 12 also
comprises a 2S-pin connector 1282 which permits the attachment of 8 digital outputsand 8 digital inputs 1284 at a host device.

Preferably, the second
connecting device comprises 8 BNC inputs with the calibration

relay 1505, a block 1510 with 8 device amplifiers with
an overvoltage protection of

V, this block being connected in turn to 8 sample/hold
(S&H) circuits 1515. The

calibration relays are relays which permit controlled changeover between a test
voltage and a calibration reference

voltage. Each sample/hold circuit is connected to a
corresponding input of an S-channel

multiplexer 1520 which feeds its output signalsvia a programma
amplifier i 525 into an

analog/digital converter (ADC) with 12 bitand 1.25 MHz .1530 and to the DSP 1300. The ADC 1530 is controlled by means of a20-bit timer 1535,
as known by persons skilled in the art. The programmable

amplifier 1525 and the 8-channel
multiplexer 1520 are controlled via an amplifier

channel selection circuit 1540 which is in turn controlled by the DSP 1300;

The complete interface device 10 is supplied with power by an external AC/DC
Converter 1800 which delivers

a digital supply voltage of V and is attached to a
DC/DC converter 1810 which can deliver analog supply voltages of V and V
as required for the interface device 10. Further, the DC/DC converter controls a
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precision voltage reference 1820 which controls the 8 BNC inputs 1505 and the ADC

1530 as well as a digital/analog converter (DAC) 1830 which permits, via an output

amplifier block with 4 output amplifiers 1840 and a 9-pin connector 1850, analog

output direct from the DSP 1300 to an output device, e.g. printer device or monitor

device, which can be attached via the 9-pin connector 1850, thus providing the option

of monitoring the data transferred to the host device or also, for example, of viewing

an FFT to obtain rapid and comprehensive data analysis without using processor time

of the host device.

In Fig. 2 the memory means 14 of Fig. 1 is implemented by an EPROM 1400 which,

in a preferred embodiment of the present invention, contains the operating system of

the digital signal processor 1300 A random access memory with an access time of

15 ns and a size of 512 KB or optionally 1024 KB 1420 serves as a data buffer to

achieve independence in terms of time of the output line 16 from the output lines 1 la,

1 lb and 1 ic to the data transmit/receive device and to the host device respectively As

described above, in a preferred embodiment of the present invention the digital signal

processor 1300 already contains a 20-KB on-chip RAM 1440 which can store certain

instruction sets, functions and also smaller application software units

The connection, symbolized by the line 16, of the interface device 10 to any data

transmit/receive device implements, by means of the blocks 1505 1535, an analog

input with a sampling rate of 1.25 MBz and quantization of 12 bits. There are 8

channels with an overvoltage protection of 75 V. By means of the programmable

amplifier 1525 the channels can be programmed independently of each other in

voltage ranges up to a maximum of 10 V. Unused channels can be grounded

internally to reduce channel intermodulation. The block 1515 is implemented as a

monolithic high-precision, high-speed sample/hold amplifier for simultaneous

sampling of all channels. The precision voltage reference 1820 provides a high-

precision, temperature-compensated monolithic energy gap voltage reference for

auto-calibration of each channel and each gain. Further, offset fine adjustment for

each channel is implemented by the same.
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The blocks 1830, 1840 and 1850 implement a direct analog output for the digital

signal processor 1300, and the DAC 1830 provides a data transfer rate of 625 kHz and

a quantization of 12 bits. The block 1840 comprises 4 channels with a common output

latch.

Further the interface device 10 comprises a digital input/output device implemented

by the blocks 1284 and 1282. Here there are 8 digital inputs, 8 digital outputs with a

common latch, and the digital port can be attached preferably to a side panel of the

interface device 10 so that the port itself can easily be accessed.

The digital signal processor 1300 provides on-board digital data processing In

particular, it is a high-performance DSP with a clock speed of 80 MHz and a 20-bit

timer 1535

As described above, the first connecting device 12 comprises the SCSI interface 1220

with a peak transfer rate of 10 MBps An optional PCMCIA-to-SCSI adapter permits

high-speed communication with laptop computers which are desirable and in

widespread use, particularly by mobile service technicians The EPP 1260 with its

associated connector 1280 permits data transfer at a more moderate rate

As described above, the interface device 10 is supplied with power by means of an

external AC/DC adapter which has a universal power input (85 — 264 VAC, 47 — 63

Hz). Interference suppression complies with the standards EN 55022, curve B and

FFC, Class B). Further, it is also in accordance with international safety regulations

(TUV, UL, CSA). The interface device 10 is externally shielded and achieves a value

of 55 dB at 30 — 60 MHz and a value of approximately 40 dB at 1 GHz, and therefore

complies with the MILSTD 285-1 standard.

As described above, communication between the host device and the multi-purpose

interface can take place not only via drivers for input/output device customary in a

host device which reside in the BIOS system of the host device but also via specific

interface drivers which, in the case of SCSI interfaces, are known as multi-purpose

interface ASPI (advanced SCSI programming interface) drivers. This ASPI driver,

which can also be referred to as an ASPI manager, is specific to a special SCSI host
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adapter, i.e. to a special multi-purpose interface, and is normally included by the

manufacturer of the multi-purpose interface. Generally speaking, this multi-purpose

interface driver has the task of moving precisely specified SCSI commands from the

host system program to the host. system SCSI adapter. For this reason, the command

set is almost identical to that of the SCSI interface itself. Essentially, only status and

reset commands for the host adapter have been added.

The ASPI driver can be used if the hard disk was not already addressable at boot time

or if the SCSI-related BIOS routines of the host computer were still disabled. Here

too, the steps needed to initialize the interface device, preferably as a virtual hard

disk, are similar to the steps taken when initializing at boot time.

In general terms, the ASPI manager comprises two sides One side is the proprietary,

hardware-oriented side. It is responsible for converting all commands into a form

required by the corresponding multi-purpose interface The hardware-oriented side of

the ASPI driver is therefore matched to a very specific type of multi-purpose interface

or SCSI interface The other side is known as the user software side This side is

totally independent of the proprietary operating characteristics of the SCSI adapter

and is therefore identical for all SCSI interfaces This permits SCSI programming

which is however independent of the individual SCSI adapter types

In contrast to communication between the host device and the interface device

according to the present invention on the basis of a BIOS driver the use of such an

ASPI driver for communication between the host device and the interface device

according to the present invention allows various further possibilities of the SCSI

multi-purpose interface to be exploited In the case described above, the interface

device which preferably signs on and behaves as a virtual hard disk is detected by the

BIOS driver of the host computer at boot time and is configured as a hard disk. This

step does not however support active requests sent by the interface device to the host

computer. If however the virtual hard disk wishes to write data actively to, for

example, a hard disk of the host computer or wishes to initiate communication with

the processor of the host computer, the host computer must recognize the request of

the virtual hard disk and tolerate a further issuer of instructions on its bus. If the

interface device behaves solely like a virtual hard disk, it would always receive and
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never issue commands. The BIOS has no objections to an additional issuer of

commands that actively wishes to place data on the bus of the host device but the

BIOS does not support the host device in recognizing corresponding requests of the

interface device or in granting the interface device permission to access the bus.

Using the ASPI manager the interface device according to the present invention can

now obtain active access to an SCSI hard disk of the host device connected to the

same SCSI bus which, in contrast to the interface device, cannot be a virtual but a real

SCSI mass storage device or also a further interface device according to the present

invention. Thereupon, the interface device according to the present invention can

write the desired data to the SCSI hard disk of the host computer totally independently

of the host computer or can communicate with the same in some other manner. The

interface device according to the present invention therefore initially behaves

passively as a virtual hard disk and then, as required and using the driver software for

the multi-purpose interface, actively on the same SCSI bus. This means however that

the interface device according to the present invention, using a driver software for the

multi-purpose interface which comprises the BIOS routines customary in host devices

and simultaneously provides the option of active participation, can, regardless of the

type of the data transmit/receive device attached to the second connecting device,

behave initially as a virtual and at the same time passive hard disk but can, as

required, participate actively on the bus so as to be able to initiate communication

directly with other SCSI hard disks of the host device by bypassing the processor of

the host device.

Using a standard interface of a host device, the interface device according to the

present invention permits communication with any host device. By simulating an

input/output device to the host device and, in a preferred embodiment, by simulating a

virtual mass storage device, the interface device 10 is automatically supported by all

known host systems without any additional sophisticated driver software. The

simulation of a freely definable file structure on the "virtual" hard disk provides.

simple operation and expansion options and, through the implementation of any

programs, independence from special software implemented on the host device. Help

files included on the interface device 10 and plug-and-play support ensure ease of use

even in portable, flexible host devices. Despite the very simple user interface,
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experienced users are free at any time to intervene in the functions of the interface

device 10 on system level. The interface device 10 thus provides a universal solution

which can cover the entire spectrum of possible data transmit/receive devices.
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Claims

t 1. An interface device for communication betwAen a host device, which comprises

drivers for input/output devices customary/n a host device and a multi-purpose

interface, and a data transmit/receive devce comprising the following features:

a processor;

a memory;

a first connecting device for inte acing the host device with the interface device

via the multi-purpose interface f the host device, and

a second connecting device f r interfacing the interface device with the data

transmit/receive device,

wherein the interface devi e is configured by the processor and the memory in

such a way that the inte ce device, when receiving an inquiry from the host

device as to the type of device attached to the multi-purpose interface of the host

device, sends a signal, egardless of the type of the data transmit/receive device

attached to the second connecting device of the interface device, to the host device

which signals to the ost device that it is an input/output device customary in a

host device, whereu1lon the host device communicates with the interface device by

means of the driver/for the input/output device customary in a host device.

2 An interface device according to claim 1,

wherein the drivers for input/output drivers customary in a host device comprise a

• hard disk driver, and the signal indicates to the host device that the host device is

communicating with a hard disk.

3. An interface device according to claim 1,

.

128



21

wherein the memory means comprises a buffer to buffer data to be transferred

between the data transmit/receive device and the host device.

4. An interface device according to claimi,

wherein the multi-purpose interface of the host device is an SCSI interface and the

first connecting device also comprises an SCSI interface.

5. An interface devic/rdin to claim 1,

wherein the second connecti device comprises an analog input with a

subsequent A/D converi4n order to transfer analog data to the host device from

a data transmit/receii(device .connectable to the analog device.

,6- An interface device according to claim 1,

wherein the processor is a digital signal processor

((
7 An interface device according to claim 2,

wherein the data to be transferred from the data transmit/receive device to the host

device in the interface device is formatted in a suitable format for a hard disk

present in the host device

An interface device according to claim 2,

which further comprises a root directory and virtual files which are present on the

signaled hard disk drive and which can be accessed from the host device,

An interface device according to claim 8,

wherein the virtual files comprise a configuration file in text format which are

stored in the memory means and using which the user can configure the interface
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device for a specific data transmit/receive device.

interface device according to claim-8ç

wherein the virtual files comprise batch files or executable files for the

microprocessor means which are stored in the interface device in order to perform

data processing, independently of the host device, of data received via the second

connecting device.

7
i4. An interface device according to claim.8

ff1

wherein the virtual files comprise batch files or executable files for the host device

which are stored in the interface device.

12 An interface device for communication betwee/i a host device, which comprises a

( multi-purpose interface and a specific driver r this interface, and a data

transmit/receive device comprising the foil ing features

a processor,

a memory;

a first connecting device for interf cing the host device with the interface device

via the multi-purpose interface o the host device; and

a second connecting device fo interfacing the interface device with the data

transmit/receive device,

where the interface device is configured using the processor and the memory in

such a way that the inter ce device, when receiving an inquiry from the host

device as to the type of device attached at the multi-purpose interface of the host

device, sends a signal, egardless of the type of the data transmit/receive device

attached to the secon connecting device of the interface device, to the host device

which signals to the ost device that it is an input/output device customary in a
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host device, whereupon the host device /ommunicates with the interface device by

means of the specific driver for the m ti-purpose interface.

13. An interface device according to aim 12,

wherein, in addition to the fir connecting device of the interface device, there is

a further input/output devic/at the multi-purpose interface of the host device, and

wherein the interface dev,te can communicate directly with the hard disk via the

specific driver for the mflti-purpose interface.

t7 1,t
j.4 An interface device according to claim)2(

wherein the multi-purpose interface is an SCSI interface, and wherein the specific

driver for the multi-purpose interface is an ASPI manager

5b 15 A method of communication between a hoyt device, which comprises drivers for

( input/output devices customary in a host fevice and a multi-purpose interface, and

a data transmit/receive device via an int'rface device comprising the following

steps

interfacing of the host device with a irst connecting device of the interface device

via the multi-purpose interface of e host device;

interfacing of the data transmit/ eceive device with a second connecting device of

the interface device;

inquiring by the host devic at the interface device as to' the type of device to

which the multi-purpose• terface of the host device is attached;

regardless of the type f the data transmit/receive device attached to the second

• connecting device of/he interface device, responding to the inquiry from the host

device by the interf#e device in such a way that it is an input/output device

customary in a hosj device, whereupon the host device communicates with the
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interface deviby means of the usual driver for the input/output device.

16. A method according to claim 15,

wherein the drivers for input/output devices customary in a host device comprise a

driver for a storage device and in particular for a hard disk drive.
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Flexible Schnittstelle

Beschreibung

Die vorliegende Erfindung bezieht sich auf die Ubertragung

von Daten und insbesondere auf Schnittsteiiengerâte zur Kom-

munikation zwischen einem Computer oder Hostgerät und einer

Datensende/Empfangseinrichtung, von der Daten erfait werden

sollen, bzw. mit der zweiseitig kommuniziert werden soil.

Bisherige Datenerfassungssysteme für Computer sind sehr

stark in ihrem Einsatzbereich limitiert. Ailgeinein können

dieselben in zwei Gruppen eingeteilt werden.

Bei der ersten Gruppe werden Hostgeräte oder Computersysteme

mittels einer Schnittsteiie mit elnem Gerät verbunden, des-

sen Daten erfal3t werden solien. Die Schnittstellen dieser

Gruppe sind Standardschnittstellen, die mit

spezieller Treibersoftware fur verschiedene Hostsysteme em—

setzbar smnd Em Vortemi dieser Schnittstellengerate be—

steht darin, daB sie vom Hostgert weitgehend unabhängig

sind. Nachteilig ist jedoch, daB sie im aligemeinen sehr

aufwendige Treiber benotigen, die storungsanfallig smnd und

die Datenübertragungsraten zwischen dem mit der Schnitt-

stelle verbundenen Gerät und dem Hostgerät und umgekehrt

iimitieren. Ferner sind Impiementationen dieser Schnitt—

stelien fur tragbare Systeme teilweise nur schwer moglich

und die Anpassungsmöglichkeiten sind gering, weshaib diese

Systeme eine geringe Fiexibilität besitzen.

Die Gerate, von denen Daten zu erfassen smnd, besetzen die

ganze Bandbreite der Elektrotechnik. So ist bei einem typi-

schen Szenario davon auszugehen, daB em 1<unde, der bei—

spielsweise im medizintechnischen Bereich eine Röntgen—

diagnoseaniage betreibt, einen Fehier berichtet. Em

Servicemitarbeiter des Geräteherstellers wird dann zu dem

Kunden gehen und von dem Röntgendiagnosegert ersteilte
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Systemprotokolldateien beispielsweise mittels eines trag-
baren Computer oder Laptops auslesen. Wenn der Fehier dann

nicht zu lokalisieren ist, oder wenn em Fehier nur spora-

disch auftritt, wird es erforderlich sein, daB der Service-

mitarbeiter nicht nur eine Fehlerprotokolldatei sondern auch

Daten aus dern laufenden Betrieb auslesen muB. Es ist of fen-

sichtlich, daB hier eine schnelle DatenUbertragung sowie

eine schnelle Datenanalyse notwendig 1st.

Em anderer Fall zurn Emnsatz einer Schnmttstelle kann bei-

spielsweise das Verbmnden emnes elektronmschen MeJ3gerats, z

B eines Multimeters, mit einern Computersystem sein, urn von

dem Multimeter gemessene Daten auf den Computer zu ubertra—

gen Insbesondere bei Langzeitrnessungen oder beirn Auftreten

grol3er Datenmengen 1st es erforderlich, daB die Schnittstel-

le emne hohe Datenubertragungsrate errnoglicht

Aus diesen zufallig gewahiten Beispielen ist zu sehen, daB

die Einsatzmoglichkeiten einer Schnittstelle vollig von—

einander unterschiedlich sein können. Es ist dahr wUn—

schenswert, daB eine Schnittstelle derart flexibel ist, daB

mittels emner Schnittstelle sehr unterschiedliche elektri—

sche oder elektronische Systeme mit einern Hostgerat verbun-

den werden konnen Urn Fehlbedienungen zu verrnemden, mst es

ferner wunschenswert, daB em Servicemitarbeiter nicht fur

jede unterschmedliche Anwendung unterschiedliche Schni-tt--

stellen auf unterschiedlmche Art und Weise bedienen muB,

sondern daB moglichst emne universelle Schnittstelleflbe-

dienung fur emne groBe Anzahl von EinsatzrnogliChkeitefl

geschaffen wird

Urn die Datenubertragungsraten uber eine Schnittstelle zu

erhöhen, wurde bei der zweiten Gruppe von Schnittstellen-

geräten der Weg beschritten, die Schnittstelle sehr stark an

individuelle Hostsysteme oder Computersysteme einzeln anzu—

passen Der Vorteil dmeser Losung besteht darin, daB hohe

Transferraten moglich sind. EinNachteil 1st jedoch, daB die

Treiber für die Schnittstellen der zweiten Gruppe sehr stark
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an em einziges Hostsystem angepal3t sind, weshaib sie im

aligemeinen nicht oder nur sehr uneffektiv für andere Host—

systeme einsetzbar sind. Ferner weisen diese Typen von
Schnittstellen den Nachteil auf, daB sie in Computergehâuse

montiert werden mUssen, da sie auf das interne Hostbussystem

zugreifen, un maxiniale Datenübertragungsraten zu erreichen.

Sie sind daher im aligemeinen nicht für tragbare Hostsystexne

in Form von Laptops geeignet, die aufgrund ihrer möglichst

geringen GröJ3e kein freies Innenvolumen zum Einstecken einer

Schnittstellenkarte besitzen.

Eine Lösung für dieses Problem bieten Schnittstellengeräte

der Firma lOtech (Geschäftsadresse: 25971 Cannon Road,

Cleveland, Ohio 44146, USA), die für' Laptops geeignet sind,

wie z. B. das MocIell WaveBook/512 (eingetragenens Warenzei-

chen). Die Schnittstellengeräte werden mittels elner steck-

baren, etwa scheckkartengroi3en Einsteckkarte mit der

PCMCIA-Schnittstelle, die mittlerweile an Laptops standard-

mäi3ig vorgesehen sind, verbunden. Die Einsteckkarte bewirkt

eine Transformation der PCMCIA-Schnittstelle zu einer in der

Technik bekannten Schnittstelle IEEE 1284. Die genannte

Steckkarte schaf ft eine bezuglich der Datenrate erweiterte

Spezial-Druckerschnittstelle, die eine DatenUbertragungsrate

von etwa 2 MB/s in Gegensatz zu einer Rate von etwa 1MB/s

bei bekannten Druckerschnittstellen liefert. Das bekannte

Schnittstellengerat besteht im allgeineinen aus einem

Treiberbaustein, einem digitalen Signalprozessor, einem
Puffer und einer Hardwarebaugruppe, die in einem Verbinder

mündet, an dem das Gerät angeschlossen wird, dessen Daten zu

erfassen sind Der Treiberbaustein ist direkt mit der

erweiterten Druckerschnittstelle verbunden, wodurch die

bekannte Schnittstelleneinrichtung eine Verbindung zwischen

ei.nem Computer und dem Gerät hersteilt, dessen Daten erfaBt

werden sollen.

Um mit der genannten Schnittstelle zu arbeiten, nuB em

schnittstellenspezifischer Treiber in den Hostgerät in—

stalliert werden, damit das Hostgerät mit dern digitalen
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Signaiprozessor der Schnittstellenkarte kommunizieren kann.

Wie es bereits erwähnt wurde, muB der Treiber auf dern Host—

gerat installiert werden 1st der Treiber em speziell fur

das Hostgerät entworfener Treiber, so wird zwar eine schnel-

le DatenUbertragung erinöglicht, der Treiber kann jedoch

nicht ohne weiteres auf einern anderen Hostsystern installiert

werden. 1st der Treiber jedoch em inöglichst flexibler all-

gerneiner Treiber, der für viele Hostgeräte einsetzbar 1st,

dann rnUssen Komprornisse bezüglich der Datenübertragungsrate

in Kauf genommen werden.

Speziell bem einer Anwendung fur Multi-Tasking—Systerne, bem

denen inehrere verschiedene Aufgaben, wie z. B. eine Datener—

fassung, eine Datendarstellung oder em Editieren mitt wesent—

lichen glemchzeitig zu bearbeiten smnd, wird ublicherweise

jeder Aufgabe vorn Hostsystern emne gewisse Prioritat zuge—

ordnet. Em Treiber, der eine spezielie Aufgabe unterstützt,

fragt irn zentralen Verarbeitungssystern des Hostgerats an, ob

er Prozessorresourcen haben kann, urn seine Aufgabe zu erie—

digen. Abhangig vorn jeweiligen Prioritatszuweisungsverfahren

und abhängig von der linpiernentation des Treibers wird eine

spezielle Aufgabe einen bestiinrnten Anteil der Prozessor—

resourcen in bestirnrnten Zemtschlitzen erhalten Konflikte

ergeben sich dann, wenn einer oder rnehrere Treiber derart

iinplementiert sind, daB sie standardiiiaBig die hochste Pric-

rität haben, d. h. daB sie inkompatibel sind, wie es bei

vielen Anwendungen in der Praxis der Fall 1st. So kann es

vorkonunen, daB beide Treiber eingestellt sind, urn die hoch-

ste Prioritat zu haben, was un schlinirnsten Fall sogar zu

einern Systernabsturz fuhren kann

Die EP 0685799 Al of fenbart eine Schnittstelle mittels derer

rnehrere Peripheriegeräte an einen Bus angeschlossen werden

konnen Eine Schnuttstelle ust zwischen den Bus eines Host—

gerats und verschuedene Permpheruegerate geschaltet Die
Schnittstelle urnfaBt eine Zustandsrnaschine sowie rnehrere

jeweils emnern Peripheriegerat zugeordnete Zweige Jeder

Zweig urnfaBt emnen Daten—Manager, emne Zyklussteuerung, emne
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Benutzeriogik sowie einen Puffer. Dieses bekannte Schnitt—

stei1engert schaf ft eine optimale Anpassung zwischen einem

Hostgerät und einem speziellen Peripheriegerat.

Die FachveröffentliOhung IBM Technical Disclosure Bulletin,

Bd. 38, Nr. 05, S. 245; "Communication Method between

Devices through FDD Interface" of fenbart eine Schnittstelle,

die em Hostgerät Uber elne Diskettenlaufwerksschnittstelle

mit eineni Peripheriegerät verbindet. Die Schnittsteile be-

steht insbesondere aus einem Adressengenerator, einem MFM—

Decodierer/Codierer, einem Seriell/Parallel—Wandler und ei—

nem Formatsignalgenerator. Durch die Schnittstelle ist es

möglich, an den FDD—Host-Controller eines Hostgeräts nicht

nur em Diskettenlaufwerk sondern auch em anderes Periphe—

riegerät anzuschlieBen. Das Hostgerät nimmt dabei an, daB an

seiner Disketteniaufwerksteuerung immer em Diskettenlauf—

werk angeschlossen ist, wobei bei elner Adressenübereinstiin—

mung eine Kommunikation startet Die Schrift enthalt jedoch

keinen Hinweis darauf, wie eine Kommunikation moglich werden

soil, wenn die Schnitttstelle statt an eine Diskettenlauf-

werkssteuerung an eine Vielzweckschnittstelle angeschlossen

wird.

Die Aufgabe der vorliegenden Erfindung besteht darin, em

Schnittsteliengerät zur Kommunikation zwischen einem Host—

gerat und einer Datensende/Empfangsenrichtung zu schaffen,

das unabhangig vom Hostgerat einsetzbar ist und eine hohe

DatenUbertragungsrate ermögiicht.

Diese Aufgabe wird durch em Schnittsteliengerät gemäB An-

spruch 1 oder 12 sowie durch em Verfahren gemäB Anspruch 15

geiöst.

Der vorliegenden Erfindung liegt die Erkenntnis zugrunde,

daB sowohi eine hohe Datenübertragungsrate ais auch eine voin

Hostgerät unabhângige Einsetzbarkeit erreicht werden können,

wenn auf einen Treiber fur em Hostgerat—ubliches Einga—

be/Ausgabe—Gerät zurückgegriffen wird, der Ublicherweise in
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den allermeisten auf dern Markt verfUgbaren Hostgerten vor—

handen 1st. Treiber für Hostgerät-übliche Eingabe/Ausgabe-

Geräte, die praktisch in jedem Hostgerät vorhanden sind,

sind beispielsweise Treiber für Festplatten, Graphikgeräte

oder Druckergeräte. Da jedoch die Festplattenschnittstellen

bei den Hostgeräten, die beispieisweise IBN-PCs,

IBM-kompatible-PCs, Commodore-PCs, Apple-Computer oder auch
Workstations sein Jcönnen, die Schnittstellen mit der
schnellsten Datenübertragungsrate sind, wird bei dem bevor—

zugten AusfUhrungsbeispiel des Schnittstellengeräts der var-

liegenden Erfindung auf den Treiber für die Festplatte zu-

rückgegriffen. Auf Treiber für andere Speichergeräte, wie z.

B. Diskettenlaufwerke, CD-ROM-Laufwerke oder Bandlaufwerke,

könnte jedoch ebenfalls zurückgegriffen werden, urn das

Schnittstellengerät gemäB der vorliegenden Erfindung zu im-

pleinentieren.

Wie es welter hinten noch ausgefuhrt wird, soil das erf in—

dungsgemäBe Schnittstellengerät mit einer Vielzweckschnitt-

stelle des Hostgeräts, die z. B. als SCSI-Schnittstelle oder

erweiterte Druckerschnittstelle implementiert sein kann, mit

demselben verbunden werden Vielzweckschnittstellen umfassen

zum einen eine Schnittstellenkarte und zum anderen eine da—

für spezifische Treibersoftware. Die Treibersoftware kann so

ausgestaltet sein, daB sie BIOS—Treiberroutinen ersetzen

kann. Die Kommunikation zwischen 'dem Hostgerät und den an

der Vielzweckschnittstelie angeschlossenen Geräten findet

dann im wesentlichen mittels der für die Vielzweckschnitt-

stelle spezifischen Treibersoftware statt und nicht mehr

uberwiegend durch BIOS—Routinen des Hostgerats Neuerdings

können jedoch auch Treiber für Vielzweckschnittstellen be-

reits im BIOS-System des Hostgerâts integriert sein, da

Vielzwebkschnjttstellen neben den klassischen Eingabe/AUSga-

be-Schnittstellen für Hostgerte immer Ublicher werden.

Selbstverständlich 1st es ebenfalls xnöglich, BIOS-Routiflefl

parallel zu der spezifischen Treibersoftware für die Viel-

zweckschnittstelle zu verwenden, wenn es erwünscht 1st.
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Das Schnittstellengerat gemäl3 der vorliegenden Erfindung
umfal3t elne Prozessoreinrichtung, elne Speichereinrichtung,

eine erste Verbindungseinrichtung zum schnittstellenmäl3igen

Verbinden des Hostgeräts mit dem Schnittstellengerät und ei-

ne zweite Verbindungseinrichtung zum schnittstellenmäi3igen

Verbinden des Schnittstellengerts mit der Datensende/Empf-

angseinrichtung Das Schnittstellengerat wird durch die Pro—

zessoreinrichtung und die Speichereinrichtung derart konf i—

guriert, daB das Schnittste1lengert bei einer Anfrage des

Hostgerats Uber die erste Verbindungseinrichtung, die die

Art eines Geräts betrifft, das mit dem Hostgerät verbunden

ist, unabhängig von dem Typ der Datensende/Empfangsein-

richtung em Signal die erste Verbindungseinrichtung

zuin Hostgerät sendet, das dem Hostgert signalisiert, daB es

mit eineni Eingabe/Ausgabe—Gerat kommuniziert Das Schnitt—

stellensystem gemäi3 der vorliegenden Erfindung simuliert
somit sowohi hardware— als aus auch softwaretechnisch die

Funktionsweise elnes Eingabe/Ausgabe-Gerts und

vorzugsweise eines Festplattenlaufwerks Da die Unterstut—

zung von Festplatten in alien verfugbaren Hostsystemen

standardmäBig implementiert 1st, kann beispielsweise die
Simulation einer Festplatte die Unabhängigkeit vom verwen-

deten Hostsystem erreichen. Das erfindungsgemI3e Schnitt-

steilengert kommuniziert somit mit dem Hostgerät oder Com-

puter nicht mehr Uber einen speziell entworfenen Treiber

sondern uber em in dem BIOS-System (BIOS = Basic Input/Out-

put System = Grund Eingabe/Ausgabe System) vorhandenes Pro-

gramm, das Ublicherweise genau auf das spezielie Computersy—

stem abgestimmt 1st, auf dem es installiert 1st, bzw.

em für die Vielzweckschnittstelle spezifisches Programm.

Somit vereinigt das Schnittstellengerat gemaB der vorlie—

genden Erfindung die Vorteile beider Gruppen. Zum einen f in-

det die Datenkommunikation zwischen dem Computer und der

Schnittstelie Uber em Hostgerät-spezifisches BIOS—Programm

bzw. em auf die Vielzweckschnittstelle zugeschnittenes

Treiberprogramin statt, das als "gerâtespezifischer Treiber"

angesehen werden könnte. Zum anderen ist das BIOS—Programm

bzw. em entsprechendes Vielzweckschnittstellenprogramm, das
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eine der Eingabe/Ausgabe-Schnittstellen in Hostsy-

stemen bedient, in eben jedem Hostsystem vorhanden, weshaib

das Schnittstellengerät gemäfi der vorliegenden Erfindung

Hostgerät-unabhängig ist.

Bevorzugte Ausführungsbeispiele der vorliegenden Erfindung
werden nachfoigend bezugnehmend auf die beiliegenden Zeich—

nungen detaillierter erläutert. Es zeigen:

Fig. 1 em prinzipieiles Biockschaitbiid des Schnittstellen-

gerts gemäB der vorliegenden Erfindung; und

Fig. 2 em detailliertes Blockschaitbiid eines Schnittstel-

iengeräts geinäl3 einem bevorzugten Ausführungsbeispiei

der vorliegenden Erfindung.

Fig. 1 zeigt em prinzipieiles Biockschaltbild eines

Schnittstellengeräts 10 gemB der vorliegenden Erfindung.
Uber eine Hostleitung 11 ist eine erste Verbindungseinrich—

tung 12 des Schnittstellengeräts 10 mit einem Hostgerät

(nicht gezeigt) verbindbar. Die erste Verbindungseinrichtung

ist sowohi an einen digitalen Signaiprozessor 13 ais auch an

einen Speicher 14 angeschlossen. Der digitale Signaiprozes-

sor 13 sowie der Speicher 14 sind ferner mittels bidirek-

tionaler Kommunikationsleitungen (bei alien Leitungen durch

zwei Richtungspfeile angezeigt) mit einer zweiten Verbin-

dungseinrichtung 15 gekoppelt. Mittels einer Ausgangsleitung

16 kann die zweite Verbindungseinrichtung mit einer Sen-

de/Empfangseinrichtung gekoppelt werden, die Daten von dem

Hostgerät empfangen soil oder von der Daten ausgelesen, d.

h. erfafit, und zu dem Hostgerät werden sollen.

Uber die erste und die zweite Verbindungseinrichtung kann

die Sende/Empfangseinrichtung selbst ebenfalls aktiv mit dem

Hostgerät kommunizieren, wie es weiter hinten noch detail—

lierter dargesteilt wird.

Die Kommunikation zwischen dem Hostsystem oder Hostgerät und

dem SWchnittsteilengerät basiert bekannten Standard-Zu-
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griffsbefehlen, wie sie von alien bekannten Betriebssystemen

(z. B. DOS, Windows, Unix) unterstützt werden. Vorzugsweise

siinuliert das Schnittste1lengert geinäl3 der vorliegenden
Erfindung eine Festplatte mit einem Wurzelverzeichnis oder

"Root—Directory", dessen Einträge "virtuelle" Dateien sind,

die für verschiedenste Funktionen angelegt werden können.

Wenn das Hostgerätsystem, mit dem das Schnittsteilengerät

gemäB der vorliegenden Erfindung verbunden ist, wobei mit

dem Schnittstellengerät 10 ferner eine Sende/Empfangsein-

richtung verbunden ist, hochgefahren wird, geben
BIOS—Routinen oder Vielzweckschnittstellenprogramme an in

dem Hostgerät vorhandene Eingabe/Ausgabe-Schnittstellen

einen Befehl aus, der in der Fachwet als Befehi "INQUIRY"

("Erkundigung") bekannt 1st. Uber die erste Verbindungsein-

richtung wird der digitale Signaiprozessor 13 diese Anfrage

empfangen und em Signal erzeugen, das wiederum die

erste Verbindungseinrichtung 12 und die Hostleitung 11 zum

Hostgerat (nicht gezeigt) gesendet wird Dieses Signal wird
clem Hostgerät signalisieren, daB an der betreffenden

Schnittstelle, zu der dér Befehl INQUIRY gesendet wurde, z.

B. em Festplattenlaufwerk angeschlossen 1st. Optional kann

das Hostgerät einen für Fachleute bekannten Befehi "Test

Unit Ready" zum Schnittstellengerät senden, der genauere

Details bezuglich des angefragten Geräts wünscht.

Unabhängig davon, weiche Sende/Empfangseinrichtung an der

Ausgangsleitung 16 mit der zweiten VerbindungseinriChtUflg

verbunden 1st, teilt der digitale Signaiprozessor 13 dem

Hostgerät mit, daB das Hostgerat mit einem FestplattenlaUf-

werk kommuniziert Empfangt das Hostgerat die Antwort, daB

em Laufwerk vorhanden 1st, wird es nun die Aufforderung zum

Schnittste11engert 10 schicken, die Boot-Sequenz, die sich

bei tatsächlichen Festplatten auf den ersten

Sektoren derselben befindet, zu lesen. Der digitale Signal-

prozessor 13, dessen Betriebssystem in der SpeichereinriCh-

tung 14 gespeichert ist, wird diesen Befehl beantworten,

indeni er eine virtuelle Boot—Sequenz zum Hostgerât sendet,

die bei tatsächlichen Laufwerken den Typ, die Startposition
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und die Lange der FAT (FAT = File Allocation Table = Datei-
positionstabelle), die Anzahl der Sektoren, usw. enthält,

wie es für Fachleute bekannt 1st. Wenn das Hostgerat diese

Daten empfangen hat, geht es davon aus, daJ3 das Schnitt—

stellengerät 10 geniäB einem bevorzugten AusfUhrungsbeispiel

der vorliegenden Erfindung em Festplattenlaufwerk 1st. Auf

einen Befehi vom Hostgerät, das Verzeichnis des "virtuellen"

Festplattenlaufwerks, das von der Schnittstelleneinrichtung

10 dem Hostgerät gegenüber simuliert wird, anzuzeigen, kann

der digitale Signaiprozessor dem Hostgerat genauso antwor—

ten, wie es eine herkönrniliche Festplatte tun wUrde, namlich

indem auf Anfrage die Dateipositionstabel],e oder FAT auf

einen in der Bootsequenz bestiirnriten' Sektor, der im alige—

meinen der erste beschreibbare Sektor ist, gelesen wird und

zum Hostgerät ubertragen wird, und indem im AnschluB die

Datenverzeichnisstruktur der virtuellen Festplatte

gen wird Es ist ferner moglich, daB die FAT erst direkt vor

dem Lesen oder Speichern von Daten der "virtuellen" Fest—

platte gelesen wird und nicht bereits beim Initialisieren.

Bei einem bevorzugten Ausführungsbeispiel der vorliegenden

Erfindung umfaBt der digitale Signaiprozessor 13, der nicht

unbedingt als digitaler Signaiprozessor sondern auch als be—

liebiger anderer Mikroprozessor ausgefUhrt sein kann, em-en

ersten und elnen zweiten Befehisinterpretierer. Der erste

Befehisinterpretierer fUhrt die gerade genannten Schritte

durch, während der zweite Befehlsinterpretierer die Le—

se/Schreib—Zuordnung zu bestimmten Funktionen durchführt'.

Besteht nun der Wunsch des Benutzers, von der Sende/Empf—

angseinrichtung uber die Leitung 16 Daten zu lesen, So

schicict das Hostgerät einen Befehi zur Schnittstelleneifl

richtung, der beispielsweise "Lese Datei xy" lauten könnte.

Wie es bereits erwähnt wurde, erscheint die Schnittstellefl-

einrichtung dein Hostgerät gegenüber wie elne Festplatte. Die

zweite Interpretiereinrichtung des digitalen SignaiprozeS- V

sors interpretiert nun den Lesen—Befehi des HostprozessOrS

durch Entschlüsseln, ob "xy" beispielsweise eine Datei
"Echtzeiteingabe", "Konfiguration" oder eine ausfUhrbare
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Datei bezeichnet, als DatenUbertragungsbefehl, wodurch
derselbe beginnt, von der Sende/Empfangseinrichtung die

zweite Verbindungseinrichtung Daten zur ersten Verbindungs—

einrichturig und Uber die Leitung 11 zum Hostgerät zu fiber-

tragen.

Vorzugsweise wird in einer nachfolgend beschriebenen Konf i—

gurationsdatei die Menge von einer Datensende/Empfangsein—

richtung zu erfassenden Daten angegeben, indent der Benutzer

in der Konfigurationsdatei angibt, daB sich eine Messung z.

B uber funf Minuten erstrecken soil Fur das Hostgerat wird

dann die Datei "Echtzeiteingabe" wie eine Datei erscheinen,

deren Lange der in den fttnf Minuten erwarteten Datenmenge

entspricht. Für Fachleute ist es bekannt, daB die Kommuni—

kation zwischen eineni Prozessor und einer Festplatte darin

besteht, daB der Prozessor der Festplatte Nummern von

Blöcken oder Clustern oder Sektoren Ubermittelt, deren In—

halt er lesen möchte. Aus der FAT weiB der Prozessor, weiche

Informationen in weichem Block stehen. Die Kommunikation Von

dern Hostgerat zu dem Schnittstellengerät der vorliegenden

Erfindung besteht also bei diesem Szenario in der sehr

schnellen Ubertragung von Blocknummern und vorzugsweise von

Blocknummernbereichen, da eine "virtuelie" Datei "Echtzeit—

eingabe" nicht fragnientiert sein wird. Will nun das Hostge—

rat die Datei "Echtzeiteingabe" lesen, so es ei-

nen Bereich von Blocknumniern zur SchnittstelleneinrichtUflg,

woraufhin damit begonnen wird, daB die zweite Verbin—

dungseinrichtung Daten empfangen und Uber die erste Verbin—

dungseinrichtung zu dem Hostgerät gesendet werden.

Die Speichereinrichtung 14 kann neben dem BefehlsspeiCher

für den digitalen signaiprozessor, der das Betriebssysteln

desselben umfal3t und als EPROM oder EEPROM ausgeführt sein

kann, einen zusätziichen Puffer aufweisen, der zu Synchrorii—

sationszwecken zwischen der DatenUbertragung von der Sen—

de/Empfangseinrichtung zur Schnittsteileneinrichtung 10 und

der Datenflbertragung von der Schnittsteileneinrichtung 10

zum Hostgerät dient.
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Vorzugsweise 1st der Puffer als schneller Direktzugriff s—

speicher oder RAN-Puffer ausgefUhrt.

Der Benutzer kann ferner vom Hostgerät aus au der Schnitt—

stelleneinrichtung 10, die dem Hostgerat gegenüber wie eine

Festplatte erscheint, eine Konfigurationsdatei erstellen,
deren Eintrge automatisch verschiedene Funktionen des

Schnittstellengeräts 10 einstellen und steuern. Dies können

beispielsweise Verstär]cungs-, Multiplex- oder Abtastraten-
einstellungen sein. Durch das Erstellen und Editieren einer

Konfigurationsdatei, weiche eine Textdatei

ist, die ohne groi3e Vorkenntnis einfach verständlich 1st,

kann der Benutzer der Schnittstelleneinrichtung 10 für nahe-

zu beliebiege Sende/Empfangseinrichtungen, die Uber die Lei-

tung 16 mit der zweiten Verbindungseinrichtung koppelbar

sind, die im wesentlichen gleichen Bedienhandlungen durch-

fUhren, wodurch eine Fehlerquelle beseitigt wird, die daraus

entsteht, daB em Benutzer für verschiedene Anwendungen vie—

le verschiedene Befehlcodes kennen inufi. Bei der Schnittstel—

leneinrichtung 10 gemäfi der vorliegenden Erfindung 1st es

lediglich notwendig, daB der Benutzer einmal die Konventlo-

nen der Konfigurationsdatei notiert, wonach er die Schnitt-

stelleneinrichtung 10 als Schnittstelle zwischen elnem

Hostgerät und einem nahezu beliebigen Sende/Empfangsgerät

verwenden kãnn.

Durch die Nöglichkeit, beliebige Dateien in vereinbarten

Formaten unter BerUcksichtigung der maxinialen Speicherka—

pazität der Speichereinrichtung auf der Schnittstellenein-

richtung 10 in der Speichereinrichtung 14 abzuspeichern,

sind beliebige Erweiterungen oder sogar ganzlich neue Funk—

tionen der Schnittstelleneinrichtung 10 ohne Zeitverlust •ZU

realisieren. Selbst vom Hostgerät ausführbare Dateien, wie

z. B. Stapeldateien oder ausführbare Dateien (BAT-Dateien

oder EXE-Dateien) oder auch Hhlfedateien können in der
Schnittstelleneinrichtung impleinentiert werden und somit die

Unabhängikeit der Schnittstelleneinrichtung 10 von jeglicher
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zusätzlicher Software (abgesehen von den BIOS—Routinen) des

Hostgeräts erreichen. Dies vermeidet zurn einen Lizenz— bzw.

Anmeldungsprobleme. Zum anderen werden Installationen von

bestimmten Routinen, die oft verwendet werden können, wie z.

B. eine FFT-Routine, urn beispielsweise erfaBte Zeitbereichs-

daten im Frequenzbereich betrachten zu können, hinfällig, da

diese EXE-Dateien bereits auf der Schnittstelleneinrichtung

10 installiert sind und in dern virtuellen Wurzel—Verzeichnis

erscheinen, durch das das Hostgerât auf alle beliebigen auf

der Schnittstelleneinrichtung 10 gespeicherten Programme

zugreifen kann.

Bei einem bevorzugten Ausführungsbeispiel der vorliegenden

Erfindung, bei dem die SchnittsteLleneinrichtung 10 dem

Hostgerat gegenuber em Festplattenlaufwerk sirnuliert, wird

dieselbe bereits beirn Einschalten oder Hochfahren des Host-

systems automatisch erkannt und zurn Betrieb bereitgestellt.

Dies entspricht dern derzeit iminer weiter verbreiteten

"Plug-and-Playtt-Standard. Der Benutzer mul3 sich nicht mehr

urn die Installation der Schnittstelleneinrichtung 10 auf dem

Hostgert durch spezielle zu ladende Treiber kUmmern, son—

dern die Schnittstelleneinrichtung 10 wird beim Hochfahren

des Hostsysterns automatisch zum Betrieb bereitgestellt.

Für Fachleute ist es jedoch offensichtlich, daB die Schnitt-

stelleneinrichtung 10 nicht notwendigerweise beirn Einschal-

ten des Rechners angemeldet wird, sondern daB auf dem Host—

gerät auch eine spezielle BIOS-Routine bzw. einen Treiber

für eine Vielzweckschnittstelle während des Laufs des

Rechners gestartet werden kann, urn die Schnittstellefleifl

richtung 10 als zusätzliche Festplatte anzubinden oder zu

"mounten". Dieses Ausführungsbeispiel ist für gröl3ere Work—

station—Systeme geeignet, weiche im wesentlichen nie ausge—

schaltet werden, da sie beispielsweise in einem "Multi—

Tasking"—Environment z. B. Mail—Funktionen oder ProzeB—

uberwachungen, die ständig im Betrieb sind, durchfUhren

werden.
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Bei dem Schnittstellengerat gemäl3 der vorliegenden Erfindung

besteht em enormer Vorteil der Trennung der tatsächlichen

Hardware, die zur Verbindung der Schnittstelieneinrichtung

10 mit der Sende/Einpfangseinrichtung benötigt wird, wie es

aus dem nachfolgend beschriebenen Ausfuhrungsbeispiel of f en—

sjchtljch ist, von der Kommunj]catjons-Ejnheit, die durch den

digitalen Signaiprozessor 13, den Speicher 14 und die erste

Verbindungseinrichtung 12 impleinentiert 1st, darin, daB ver-

schiedenste Gerätetypen parallel auf identische Weise be-

dient werden können. An em Hostgerat ]cönnen demnach viele

Schnittstelleneinrichtungen 10 angeschlossen werden, das—
selbe wird dann verschiedenste sozusagen "virtuelle" Fest—

platten sehen. Zuin anderen 1st auch elne eventuelie Anderung

der speziellen Hardware, die durch die zweite Verbindungs—

einrichtung 15 symbolisiert 1st, in wesentlichen ohne Verän-

derung der Bedienung der Schnittste11engerits geinäB der vor-

liegenden Erfindung realisierbar. Ferner kann em erfahrener

Anwender jederzeit beliebig tief in die vorhandene zweite

Verbindungseinrichtung eingreifen, indem er die oben erwähn—

te Option des Erstellens einer Konfigurationsdatei oder des

Hinzufügens oder Abspeicherns neuer Prograimnteile für die

zweite Verbindungseinrichtung verwendet.

Em wesentlicher Vorteil der schnittstelleneinrichtung 10

der vorliegenden Erfindung besteht ferner darin, daB sie

extrem hohe Datenübertragungsraten ermöglicht, und zwar

bereits dadurch, daB die Hostgert-eigenen BIOS-Routinen,

die vom Hersteller des Hostgeräts bzw. BIOS-Systems für

jedes Hostgerat optimiert sind, zuin Datenaustausch verwendet

werden, bzw daB ublicherweise vom Hersteller von Vielzweck—

schnittstellen optiinierte und mitgelieferte Treiberprogramme

verwendet werden. AuBerdem werden die Daten aufgrund der Si-

mulation eines virtuellen Massenspeichers so verwaltet und.

zur VerfUgung gesteilt, daB sie direkt gewissermaBen ohne

Prozessorintervention des Hostgeräts auf andere Speicherme—

dien, z. B. eine tatsächliche Festplatte des Hostgeräts,

ubertragen werden konnen Die einzige Begrenzung fur eine

Langzeit—Datenubertragung mit hoher Geschwindigkelt ist
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daher allein durch die Geschwindigkeit und Speichergröl3e des

Massespeichers des Hostsystenis gegeben. Dies 1st der Fall,

da der digitale Signaiprozessor 13 die die zweite

Verbindungseinrichtung 15 von der Sende/Ernpfangseinrichtung

eingelesenen Daten ber.eits in für eine Festplattedes Host—

gerts geeignete BlockgroBen forinatiert, wodurch die Daten-
Ubertragungsgeschwindigkeit lediglich durch die rnechanische

Tragheit des Festplattensysterns des Hostgerats begrenzt ist.

An dieser Stelle sei angernerkt, daB Ublicherweise em Daten-

fluB vorn elnern Hostgerät in Blöcke forrnatiert werden rnuB, urn

auf einer Festplatte geschrieben werden zu können und an—

schliefiend wiedergewonnen werden zu können, wie es für Fach—

leute bekannt 1st.

Durch Einrichtung eines direkten Speicherzugriffs (DMA; DMA
= Direct Mernory Access) oder RAM—Laufwerks irn Hostsystein

kann die genannte Datenubertragungsrate nochrnals erhoht

werden. Wie es für Fachleute bekannt 1st,. benötigt die

Einrichtung eines RAN-Laufwerks jedoch Prozessorresourcen

des Hostgerats, weshaib der Vorteil, bei dern die Daten auf

em Festplattenlaufwerk des Hostgeräts geschrieben werden,

und mt wesentlichen keine Prozessorresourcen benötigt wer—

den, verlorengeht.

Wie es bereits erwähnt wurde, kann in dern Speicher 14 em

Datenpuffer impleinentiert sein, der die zeitliche Unab-

hangigkeit der Sende/Ernpfangseinrichtung, die rnit der zwei—

ten Verbindungseinrichtung gekoppelt ist, von dern Hostgerät,

das rnit der ersten Verbindungseinrichtung gekoppelt 1st,

erniöglicht. Auf diese Weise ist selbst bei zeitkritischen

Anwendungen der einwandfreie Betrieb der Schnittstelleneifl—

richtung 10 sogar in Multi—Tasking—Hostsysternen gewahrlei—

stet.

Fig. 2 zeigt em detailliertes Blockschaltbild einer

Schnittstelleneinrichtung 10 gernaB der vorliegenden Erf in—

dung.
...
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Em digitaler Signaiprozessor (DSP) 1300 bildet gewisser—
mafien das HerzstUck der Schnittstelleneinrichtung 10. Der

DSP kann em beliebiger DSP sein, wobei es jedoch bevorzugt

wird, daB er einen Auf-Chip-Direkt-Zugriffsspeicher (RAN)

von 20 KB aufweist. In dein Direktzugriffsspeicher, der

bereits auf dem DSP integriert ist, können beispielsweise

bestimrnte Befehlssätze gespeichert sein. Mit dern DSP 1300

verbunden ist em 80-MHz-Taktbauglied 1320, urn den DSP zu

takten. Der DSP implementiert eine schnelle Fouriertransfor—

mation (FFT) in Echtzeit sowie eine optionale Datenkompres-

sion für von der Sende/Ernpfangseinrichtung zu dem Hostgerät

zu Daten, urn eine höhere Effizienz zu errei—

chen, und urn mit Hostgerten, die kleinere Speichereinrich—

tungen besitzen, zusammenarbeiten zu können.

Die erste Verbindungseinrichtung 12 von Fig. 1 enthält bel

dem in Fig. 2 gezeigten bevorzugten Ausführungsbeispiel der

Schnittstelleneinrichtung 10 folgende Bausteine: eine SCSI-

Schnittstelle 1220 sowie einen 50-Pin—SCSI—Verbinder 1240

zur Verbindung mit einer bei den meisten Hostgeräten oder

Laptops vorhandenen SCSI-Schnittstelle. Die SCSI-Schnitt-

stelle (SCSI = Small Computer System Interface = Kleincompu-
tersysternschnittstelle) 1220 wandelt die den SCSI—Ver-

binder 1240 empfangenen Daten in für den DSP 1300 verständ-

liche Daten urn, wie es für Fachleute bekannt ist. Die erste

Verbindungseinrichtung 12 urnfaBt ferner einen EPP mit elner

Datenrate von ungefähr 1 MB/s (EPP = Enhanced Parallel Port)

für eine irn Vergleich zur Datenrate von 10 MB/s der SCSI-

Schnittstelle moderateren Datenübertragungsrate von 1 MB/s.

Der EPP 1260 ist mit einem 25-Pin-sub--D-Verbinder 1280 ver—

bunden, urn beispielsweise an eine Druckerschnittstelle eines

Hostgeräts angeschlossen zu werden. Optional umfal3t die er—

ste Verbindungseinrichtung 12 ferner einen 25-Pin-Verbinder

1282, der den AnschluB von 8 Digitalausgängen und 8 Digital-

eingängen 1284 an einem Hostgerät ermoglicht.

Die zweite Verbindungseinrichtung umfaBt vorzugsweise 8

BNC-Eingnge mit Kalibrationsrelais 1505, einen Block 1510
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mit 8 Geräteverstärkern mit einem Uberspannungsschutz von

75 V, wobei dieser Block wiederum mit 8 Abtast/Halte-Glie--

dern 1515 verbunden ist (Abtasten/Halten = Sample/Hold =

S&H) Die Kalibrationsrelais sind Relais, die em gesteu—

ertes Umschalten zw'ischen einer Mel3spannung und einer Kali—

brationsreferenzspannung erlauben. Jede Abtast/Halten—Ein—

richtung ist mit einem entsprechenden Eingang eines 8-Ka-

nal—Multiplexers 1520 verbunden, weicher seine Ausgangs—

signale Uber einen programmierbaren Verstrker 1525 in einen

Analog/Digital-Wandler (ADW) mit 12 Bit und 1,25 MHz 1530

dem DSP 1300 zufUhrt. Der ADW 1530 wird mittels eines

20-Bit-Zeitgebers 1535 gesteuert, wie es für Fachleute be—

kannt ist. Der programmierbare Verstrker 1525 sowie dér

8-Kanal-Multiplexer 1520 werden Uber em Verstarkungs-Ka-

nal-Auswahlbauglied 1540 gesteuert, das wiederum von dem DSP

1300 gesteuert wird.

Die gesamte Schnittstelleneinrichtung 10 wird von einem

externen AC/DC-Wandler 1800 versorgt, der eine digitale

Leistungsversorgung von +5 V liefert und mit einem DC/DC-

Wandler 1810 verbunden ist, der analoge Leistungsversor—

gungsspannungen von 5 V und 15 V liefern kann, wie sie

für die Schnittstelleneinrichtung 10 benötigt werden. Der

DC/DC—Wandler steuert ferner eine Przisions—Spannungs—Refe-

renz 1820, die sowohi die 8-BNC-Eingänge 1505 als auch den•

ADW 1530 sowie einen Digital/Analog-Wandler (DAW) 1830 steu-

ert, weicher Uber einen Ausgangsverstärkerblock mit 4 Aus—

gangsverstrkern 1840 und einen 9-Pin-Verbinder 1850 die

analoge Ausgabe direkt von dem DSP 1300 zu einer mit dein

9-Pin-Verbinder 1850 verbindbaren Ausgabeeinrichtung, wie z.

B. eine Druckereinrichtung oder eine BildschirlneinriChtUflg,

ermöglicht, wodurch optional eine DatenUberwachung der zu

dem Hostgerat ubertragenen Daten oder beispielswemse auch,

ohne Prozessorzeit von dem Hostgerät zu verwenden, eine FFT

betrachtet werden kann, um eine schnelle und umfassende

Datenanalyse zu erreichen.

Die Speicheremnrichtung 14 von Fig 1 ist in Fig 2 durch
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em EPRON 1400 implementiert, der bei elnem bevorzugten Aus-

fUhrungsbeispiel der vorliegenden Erfindung das Betriebssy-
stem des digitalen Signaiprozessors 1300 halt. Em Direktzu-

griffsspeicher mit einer Zugriffszeit von 15 ns und einer

GröJ3e von 512 KB oder optional 1024 KB 1420 dient als Daten-

puffer, urn eine zeitliche Unabhängigkeit der Ausgangsleitung

16 von den Ausgangsleitungen ha, lib und lic zur Sende/Emp-

fangseinrichtung bzw. zum Hostgerät zu erreichen. Wie es be—

reits erwähnt wurde, enthält der digitale Signaiprozessor

1300 bei einem bevorzugten Ausführungsbeispiel der vorlie-

genden Erfindung bereits einen 20-KB-Auf-Chip-RAN 1440, der

bestimmte Befehlssätze, Funktionen oder auch kleinere Anwen—

dungssoftwareeinheiten speichern kann.

Der durch die Leitung 16 symbolisierte Verbindungsanschlui3

der Schnittstelleneinrichtung 10 mit einer beliebigen Sen-

de/Empfangseinrichtung implernentiert mit den Blöcken 1505 -

1535 einen Analogeingang mit einer Abtastrate von 1,25 MHz

und einer Quantisierung von 12 Bit. Es existieren 8 Kanäle

mit einem Uberspannungsschutz von 75 V. Mittels des pro-

grammierbaren Verstärkers 1525 kann jeder Kanal unabhängig

voneinander in Spannungsbereichen von max. 10 V program—

miert werden. Unbenutzte Kanäle können intern mit Masse ver—

bunden werden, urn Nebensprecheffekte zu verringern. Der

Block 1515 ist als monolithischer hochgenauer HochgeschWin-

digkeits—Abtasten/Ha lten-Verstarker für das gleichz eitige

Abtasten aller Kanäle ausgeführt. Die PrazisionsspannungSre—

ferenz 1820 schaf ft eine hochgenaue Temperatur—kompensierte

monolithische Bandabstandsspannungsreferenz für eine Autoka—

libration jedes Kanals und jeder Verstarkung. Es ist ferner

eine Offset-Feiñabstinnnung für jeden Kanal durch dieselbe

implementiert.

Die Blöcke 1830, 1840 und 1850 implementieren einen direkten

Analogausgang für den digitalen Signaiprozessor 1300, wobei

der DAW 1830 eine Datenrate von 625 KHz und eine Quanti-

sierung von 12 Bit schaf ft. Der Block 1840 umfal3t 4 Kanäle

mit eineni gemeinsarnen Ausgangslatch.
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Die Schnittstelleneinrichtung 10 umfal3t ferner eine digitale

•Eingabe/Ausgabe-Einrichtung, die durch die Blöcke 1284 und

1282 implementiert ist. Hier existieren 8 digitale Eingânge,

8 digitale Ausgange mit einem gemeinsamen Latch, wobei der

digitale Port vorzugsweise an einer Seitenwand der Schnitt-

stelleneinrichtung 10 angebracht sein kann, damit auf den-

selben ohne weiteres zugegriffen werden kann.

Der digitale Signaiprozessor 1300 liefert eine On-Board--Di-

gitaldatenverarbeitung. Insbesondere ist er em Hochleis—

tungs-DSP mit einer Taktrate von 80 MHz und einem 20-Bit-

Zeitgeber 1535.

Die erste Verbindungseinrichtung 12 uinfaBt, wie es bereits

erwähnt wurde, die SCSI-Schnittstelle 1220 mit einer Spit-

zenubertragungsrate von 10 MB/s Em optional emnsetzbarer

PCMCIA—zu-SCSI-Adapter ermöglicht eine Hochgeschwindigkeits-

kommunikation mit Laptop—Computern, welche besonders bei

mobilen Servicetechnikern verbreitet und erwünscht sind.

Eine moderatere DatenUbertragung ermoglicht der EPP 1260 mit

seinein zugehorigen Verbinder 1280.

Wie es bereits erwahnt wurde, wird die LeistungsversorgUng

der Schnittstelleneinrichtung 10 mittels eines externen

AC/DC-Adapters erreicht, der einen Universalleistungseiflgaflg

(85 - 264 VAC, 47 - 63 Hz) aufweist. Die Interferenzunter-

drUckung érreicht die Standards EN 55022, Kurve B und FCC,

Kiasse B) Ferner 1st sie gemafi internatmonalen Sicherheits—

bestimmungen (TUV, UL, CSA) ausgeführt. Die Schnittstel-
leneinrichtung 10 1st nach aui3en abgeschirmt und erreicht

einen Wert von 55 dB bei 30 — 60 MHz und einen Wert von etwa

40 dB bei 1 GHz, und entspricht somit dem Standard MILSTD

285—1.

Wie es bereits erwähnt wurde, kann die Kommunikation ZWi—

schen dein Hostgert und der Vielzweckschnittstelle nicht nur

Uber in dem BIOS-System des Hostgeräts vorhandene Treiber
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für Hostgerät-übliche Eingabe/Ausgabe-Geräte stattfinden,
sondern auch Uber spezifische Schnittstellentreiber, weiche

im Falle einer SCSI-.Schnjttstelie als Vielzweckschnittstelle

ASPI-Treiber genannt werden (ASPI = Advanced SCSI Pro-

grarnining Interface). Dieser ASPI-Treiber, der auch als

ASPI—Manager bezeichnet werden kann, 1st für einen speziel—

len SCSI-Hostadapter, d. h. für eine spezielle Vielzweck-

schnittstelle spezifisch und wird voin Her-

steller dieser Vielzweckschnittstelle rnitgeliefert Ailge—

mein gesagt hat dieser Vielzweckschnittstellentreiber die

Aufgabe, die genau spezifizierten SCSI-Befehle vom Hostsy-

stem—Prograrnm zurn Hostsystem—SCSI—Adapter zu bringen. Daher

ist der Befehlssatz beinahe identisch zu dern der SCSI-

Schnittstelle selber. Er wird im wesentlichen lediglich urn

Status- und Reset-Befehle für den Hostadapter erweitert.

Der ASPI—Treiber kann dann eingesetzt werden, wenn zurn Zeit—

punkt des Bootens die Festplatte noch nicht ansprechbar war,

oder wenn die SCSI—bezogenen BIOS—Routinen des Hostrechners

noch deaktjviert waren. Auch hier sind die dann einzuleiten—

den Schritte zurn Initialisieren des Schnittstellengerâts

vorzugsweise als virtuelle Festplatte den Schritten beirn

Initialisieren wahrend des Bootens ahnlich

Der ASPI-Manager urnfal3t grob gesprochen zwei Seiten. Die

eine Seite ist die herstellerspezifische Hardware-orientier-

te Seite Sie ubernimrnt die Umsetzung aller Befehie in eine

Form, die die entsprechende Vielzweckschnittstelle benötigt.

Die Hardware-orientierte Seite des ASPI-Treibers ist also

auf einen ganz speziellén Typ einer Vielzweckschnittstelle

bzw. einer SCSI-Schnittstelle zugeschnitten. Die andere

Seite wird als Benutzersoftwareseite bezeichnet Diese Seite

1st absolut unabhängig von den herstellerspezifischen Be-

dienungseigenschaften des SCSI-Adapters und 1st daher für

alle SCSI—Schnittstellen gleich. Dies errnöglicht eine SCSI-

Prograrnmierung, die jedoch von den einzelnen SCSI—Adapter—

typen unabhängig 1st.
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Der Einsatz eines soichen ASPI—Treibers zur Kommunikation

zwischen dem Hostgerät und dem erfindungsgemaBen Schnitt—

stellenger.ät erlaubt jedoch im Gegensatz zu einer Kommuni—

kation des Hostgerats mit dem erfindungsgemaBen Schnittstel-

lengerät auf der Basis eines BIOS-Treibers die Ausschopfung

verschiedener weiterer Möglichkeiten der SCSI—Vielzweck-

schnittstelle. Thi vorher beschriebenen Fall wird das

Schnittstellengerät, das sich vorzugsweise als virtuelle

Festplatte ineldet und verhält, beim Booten durch den

BIOS-Treiber des Hostrechners erkannt und als Festplatte

konfiguriert. Dieser Schritt unterstUtzt jedoch keine
aktiven Anfragen des Schnittstellengeräts an den Hostrech—

ner. Will jedoch die virtuelle Festpl'atte Daten aktiv auf z.

B. eine Festplatte des Hostrechners schreiben bzw. mit dem

Prozessor des Hostrechners von sich aus in Verbindung

treten, so mu6 der Hostrechner die Anfrage der virtuellen

Festplatte erkennen und einen weiteren Befehisgeber an

seinem Bus dulden. Verhält sich das Schnittstellengerät

ausschlieBlich wie eine virtuelle Festplatte, so wUrde es

immer em Befehlsempfänger und kein Befehlsgeber sein. Das

BIOS wehrt sich zwar nicht gegen einen solchen weiteren

Befehisgeber, welcher aktiv Daten auf den Bus des HostgerätS

geben will, dasselbe unterstützt jedoch das Hostgerät nicht

dabei, entsprechende Anfragen des Schnittstellengeräts zu
erkennen oder dem Schnittstellengerät für Zugriffe auf den

Bus die Erlaubnis zu erteilen.

Das erfindungsgemäBe Schnittstellengerät kann jedoch nun

unter Verwendung des ASPI—Managers Ginen aktiven Zugriff auf

eine am selben SCSI-Bus. angeschlossene SCSI-Festplatte des

Hostgeräts erhalten, weiche im Gegensatz zum Schnittstellen—

gerät kein virtueller sondern em realer SCSI—Massenspeicher

sein kanri oder aber auch em weiteres erfindungsgemäBes

Schnittstellengerät. Daraufhin kann das Schnittstellengerät

gemäl3 der vorliegenden Erfindung vollig unabhängig vom Host-

rechner die SCSI-Festplatte des Hostrechners mit erwünschten

Daten beschreiben bzw. auf sonstige Art und Weise mit der—

selben koininunizieren. Das Schnittstellengerät gemäl3 der vor—
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liegenden Erfindung tritt somit zunächst passiv als virtuel-

le Festplatte auf und dann bei Bedarf unter Verwendung der

Treibersoftware für die Vielzweckschnittstelle aktiv am sel-

ben SCSI-Bus auf. Dies bedeutet jedoch, dal3 das Schnittstel-

lengerät gemäB der 'vorliegenden Erfindung unter Verwendung

einer Treibersoftware für die Vielzweckschnittstelle, die

zum einen die Hostgert-üblichen BIOS-Routinen umfai3t und

gleichzeitig die Moglichkeit der aktiven Teilnahme bietet,

unabhngig von dem Typ der an die zweite Verbindungsein-

richtung angeschlossenen Sende/Empfangseinrichtung zunchst

als virtuelle und zugleich passive Festplatte erscheinen

kann, jedoch aber bei Bedarf aktiv am Bus teilnehmen kann,

urn unter tJmgehung des Prozessors des Hostgerts direkt mit

anderen SCSI-Festplatten des Hostgeräts in Kontakt treten zu

können.

Die Schnittstelleneinrichtung gemäB der vorliegeden Erf in-

dung ermöglicht also unter Verwendung einer Standardschnitt-

stelle eines Hostgerts die Kommunikation mit beliebigen

Hostgerten. Durch die Simulation eines Eingabe/Ausgabe-

Gerts für das Hostgerät und bei einem bevorzugten Ausführ-

ungsbeispiel durch Simulation eines virtuellen Massenspei—

chers wird die Schnittstelleneinrichtung 10 von alien

bekannten Hostsystemen ohne jede zusätzliche aufwendige
Treibersoftware automatisch unterstützt. Die Simulation

elner beliebig definierbaren Dateistruktur auf der "vir-

tuellen" Festplatte liefert einfache Bedienungs— und Erwei-

terungsmoglichkeiten sowie durch Implementation beliebiger

Programme die Unabhängigkeit von spezieller auf dem Host-

gerät implementierter Software. Auf der Schnittstelleneifl-

richtung 10 enthaltene Hilfedateien und die Unterstützung

von "Plug—and Play" stellen den einfachen Einsatz selbst in

tragbaren flexiblen Hostgeräten sicher. Dem erfahrenen An—

wender steht trotz einfachster Bedienungsoberfläche jeder-

zeit die Moglichkeit des systemnahen Eingriffs in Funktionen

der Schnittstelleneinrichtung 10 of f en. Eine universelle

Lösung, die die gesamte Bandbreite möglicher Sende/Empfangs-

einrichtungen abdecken kann, 1st demnach durch die Schnitt-

I
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stelleneinrichtung 10 geschaffen.
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Patentansprüche

1. Schnittstellengerät (10) zur Kommunikation zwischen ei-

nem Hostgerät, das Treiber für Hostgerät-Ubliche Em-

gabe /Ausgabe-Geräte sowie eine Viel zweck-Schnittstel le

aufweist, und einer Datensende/Empfangseinrichtung, mit

folgenden Merkmalen:

einer Prozessoreinrichtung (13; 1300, 1320);

einer Speichereinrichtung (14; 1400, 1420, 1440);

einer ersten Verbindungseinrichtung (12; 1220, 1240,

1260, 1280) zum schnittste11enmJigen Verbinden des

Hostgeräts mit dem Schnittstei1engert (10) die

Vielzweck-Schnittstelle des Hostgeräts; und

einer zweiten Verbindurigseinrichtung (15; 1505 - 1535)
zurn schnittstellenmäBigen Verbinden der Schnittstellen-

geräts (10) mit der Datensende/Einpfangseinrichtung,

wobei das Schnittstellengerät (10) durch die Prozessor-

einrichtung (13, 1300, 1320) und die Speichereinrichtung

(14; 1400, 1420, 1440) derart konfiguriert ist, daB das

Schnittsteilengerät bei einer Anf rage des Hostgeräts,

die die Art eines an der Vielzweckschnittstelle des

Hostgerâts angeschlossenen Geràts betrifft, unabhängig

von dent Typ der mit der zweiten Verbindungseinrichtung

(15; 1505 — 1535) des Schnittstellengeräts (10) ver—

bundenen Datensende/Empfangseinrichtung em signal dent

Hostgerät sendet,das dent Hostgerät signalisiert, daB es

em Hostgerät-Ubliches Eingabe/Ausgabe—Gerät ist, WO-

raufhin das Hostgerat nuttels des Treibers fur das Host-

gerät—Ubliche Eingabe/Ausgabe-Gerät mit dent Schnittstel-

lengerät (10) kommuniziert.

2. Schnittstellengerät (10) nach Anspruch 1,
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be! dem die Treiber für Hostgerät-übliche Einga—

be/Ausgabe-Geräte einen Festplattentreiber aufweisen,

wobei das Signal dern Hostgerät signalisiert, daB

dasselbe mit einer Festplatte kommuniziert.

3. Schnittstellengerät (10) nach Anspruch 1 ocler 2,

be! dem die Speichereinrichtung einen Puffer (1420) auf-

weist, urn zwischen der Datensende/Empfangseinrichtung

und dein Hostgerät ubertragbare Daten zwischenzuspei—

chern.

4. Schnittstellengerät (10) nach eineni der vorhergehenden

AnsprUche,

bei dern die Vielzweckschnittstelle des Hostgeräts eine

SCSI-Schnittste•lle ist und die erste Verbindungseinrich-

tung ebenfalls eine SCSI—Schnittstelle (1220) aufweist

5. Schnittste1lengert (10) nach einein der vorhergehenden

AnsprUche,

be! deni die zweite Verbindungseinrichtung einen Analog-

eingang (1505) mit nachfolgendem A/D-Wandler (1530) auf-

weist, urn analoge Daten von einem mit dem Analogeingang

(1505) verbindbaren Datensende/Empfangsgerät zu dem

Hostgerät zu Ubertragen.

6. Schnittste1lengert (10) nach einem der vorhergehenden

Ansprüche,

be! dem die Prozessoreinrichtung (13) em digitáler Sig-

naiprozessor (1300) 1st.

7. Schnittstellengerât (10) nach einem der Ansprüche 2 bis

6,

bei dern von der Datensende/Empfangseinrichtung zum Host—
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gerät zu Ubertragende Daten in dem Schnittstellengerat

(10) in em für eine in dern Hostgerät vorhandene Fest—

platte geeignetes Format formatiert werden.

8. Schnittstellengerat (10) nach einern der Ansprüche 2 bis

7,

das ferner em Wurzelverzeichnis und virtuelle Dateien,

die auf dern signalisierten Festplattenlaufwerk vorhanden

sind, aufweist, auf die von dern Hostgerät zugegrifferi

werden kann.

9. Schnittstellengerät (10) nach Anspruch 8,

bei dern die virtuellen Datelen eine Konfigurationsdatei

irn Textforrnat aufweisen, die in der Speichereinrichtung

(14) gespeichert sind, inittels der der Benutzer das

Schnittstellengert (10) für elne spezielle Datensen-

de/Empfangseinrichtung konfigurieren kann.

10. Schnittstellengerät (10) nach Anspruch 8 oder 9,

be! dem die virtuellen Dateien Stapeldateien oder aus—

fUhrbare Dateien für die MikroprozessereinrichtUflg

aufweisen, die in der Schnittstelleneinrichtung (10)

gespeichert sind, urn eine voin Hostgerät getrennte

Datenverarbeitung von flber die zweite Verbindungs—

einrichtung (15; 1505 - 1535) empfangenen Daten durchzu-

führen.

11. Schnittstellengerät (10) nach Anspruch 8 oder 9,

bei dern die virtuellen Dateien Stapeldateien oder aus-

führbare Datelen für das Hostgerät aufweisen, die in dern

Schnittstellengerät (10) gespeichert sind.

12. Schnittstellengerät (10) zur Kornrnunikation zwischen ei-

nern Hostgerat, das eine Vielzweck-Schnittstelle sowie
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einen dafUr spezifischen Treiber aufweist, und einer

Datensende/Empfangsejnrjchtung, mit folgenden Merkmalen:

einer Prozessoreinrichtung (13; 1300, 1320);

einer Speichereinrichtung (14; 1400, 1420, 1440);

einer ersten Verbindungseinrichtung (12; 1220, 1240,
1260, 1280) zum schnittstellenmäj3igen Verbinden des

Hostgerts mit dem Schnittstellengerät (10) die

Vielzweck—Schnittstelle des Hostgeräts; und

einer zweiten Verbindungseinrichtung (15; 1505 - 1535)
zum schnittstelleninäBigen Verbinden der Schnittstellen—

gerts (10) mit der Datensende/Empfangseinrichtung,

wobei das Schnittstellengerät (10) durch die Prozessor-

einrichtung (13; 1300, 1320) und die Speichereinrichtung

(14; 1400, 1420, 1440) derart konfiguriert ist, daB das

Schnittste11engert bei einer Anfrage des Hostgeràts,

die die Art eines an der Vielzweckschnittstelle des

Hostgeräts angeschlossenen Geräts betrif ft, unabhângig

von deni Typ der mit der zweiten Verbindungseinrichtung

(15; 1505 - 1535) des schnittstellengeräts (10) verbun-

denen Datensende/Empfangseinrichtung em Signal dem

Hostgerat sendet, das dem Hostgerät signalisiert, daB es

em Hostgerät-Ubliches Eingabe/Ausgabe-Gerät ist, wo-

raufhin das Hostgerät mittels des für die Vielzweck-

schnittstelle spezifischen Treibers mit dem Schnittstel-

1engert (10) kommuniziert.

13. Schnittstellengerät nach Anspruch 12,

bei dem sich neben der ersten Verbindungseinrichtung des

SchnittstellengerMts em weiteres Eingabe/Ausgabe-Gerät

an der Vielzweck-Schnittstelle des Hostgeräts befindet,

und bei dem das Schnittstellengerät eine direkte Kommu-

nikation mit der Festplatte uber den spezifischen Trel—
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ber für die Vielzweck-Schnjttstelle durchfUhren kann.

14. Schnittstellengerät nach Anspruch 12 oder 13,

bei dein die Vielzweck-Schnjttstelle elne SCSI-Schnitt—

stelle ist, und be! deni der spezifische Treiber für die

Vielzweck—Schnittstelle em ASPI—Manager 1st.

15 Verfahren zur Kommunikation zwischen einem Hostgerat,

das Treiber für Hostgeràt-Ubliche Eingabe/Ausgabe-Geräte

sowie eine Vielzweck-Schnittstelle aufweist, und einer

Datensende/Einpfangseinrichtung em Schnittstellen-

gert (10), mit folgenden Schritten:

schnittstellenmaBiges Verbinden des Hostgerts mit einer

ersten Verbindungseinrichtung (12; 1220, 1240, 1260,

1280) des Schnittstellengeräts (10) die Vielzweck-

schnittstelle des Hostgeräts;

schnittstellenmäl3iges Verbinden der Datensende/Empfangs-

einrichtung mit einer zweiten Verbindungseinrichtung

(15; 1505 — 1535) des Schnittste11engerts (10);

Anfragen be! dein Schnittstellengerät (10) durch das

Hostgerat, weicher Typ eines Gerats mit der Viel—

zweckschnittstelle des Hostgeräts verbunden 1st;

unabhängig davon, weicher Typ einer Datensende/Empfangs-

einrichtung mit der zweiten Verbindungseinrichtung des

Schnittste11engerts (10) verbunden ist, Beantworten der

Anf rage des Hostgeräts durch das Schnittstellengerät

(10), derart, daB es em Hostgert-üb1iches Eingabe/AUs—

gabe-Gerät 1st, woraufhin das Hostgerät mittels des für

das Eingabe/Ausgabe-Gerät Ublichen Treibers mit dein

Schnittste11engert (10) kommuniziert.

16. Verfahren nach Arispruch 15,
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bei dem die Treiber für Hostgerät-Ubliche Eingabe/Ausga-

be-Geräte einen Treiber für em Speichergerãt und insbe—

sondere für em Festplattenlaufwerk aufweist.

I
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Flexible Schnittstelle

Zusammenfassung

Em Schnittstellengerät (10) liefert eine schnelle Daten-

koinmunikation zwischen einem Hostgerät mit Eingabe/Ausgabe-

Schnittstellen und elner Datensende/Empfangseinrichtung, wo-

bei das Schnittstellengerät (10) eine Prôzessoreinrichtung

(13), eine Speichereinrichtung (14), eine erste Verbindungs-

einrichtung (12) zum schnittste11enmI3igen Verbinden des
Hostgerts mit dem Schnittstellengerät und eine zweite Ver-

bindungseinrichtung (15) zum schnittstellenmäBigen Verbinden

des Schnittstellengeräts (10) mit der Datensende/Empfangs-

einrichtung aufweist. Das Schnittstellengerät (10) ist durch

die Prozessoreinrichtung (13) und die Speichereinrichtung

(14) derart konfiguriert, daB das Schnittstellengerat bei

einer Anfrage des Hostgerats uber die erste Verbindungsein—

richtung (12), die die Art eines an demselben angeschlos-

senen Geräts betrif ft, unabhängig von dem Typ der Datensen-

de/Empfangseinrichtung em Signal uber die erste Verbin—

dungseinrichtung (12) zum Hostgerät sendet, das dem Host-

gert signalisiert, daB es mit einem Eingabe/Ausgabe-Gert

kommuniziert.
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Flexible Interface

Description

The present invention relates to the transfer of data and in particular to interface

devices for communication between a computer or host device and a data

transmit/receive device from which data is to be acquired or with which two-way

communication is to take place

Existing data acquisition systems for computers are very limited in their areas of

application Generally such systems can be classified into two groups

In the first group host devices or computer systems are attached by means of an

interface to a device whose data is to be acquired The interfaces of this group are

normally standard interfaces which, with specific driver software, can be used with a

variety of host systems. An advantage of such interfaces s that they are largely

independent of the host device However, a disadvantage is that they generally require

very sophisticated drivers which are prone to malfunction and which limit data

transfer rates between the device connected to the mterface and the host device and

vice versa Further, it is often very difficult to implement such interfaces for portable

systems and they offer few possibilities for adaptation with the result that such

systems offer little flexibility

The devices from which data is to be acquired cover the entire electrical engmeermg

spectrum In a typical case, it is assumed that a customer who operates, for example, a

diagnostic radiology system in a medical engineermg environment reports a fault A

field service technician of the system manufacturer visits the customer and reads

system log files generated by the diagnostic radiology system by means a portable

computer or laptop for example. If the fault cannot be localized or if the fault is.

intermittent it will be necessary for the service technician to read not only an error

log file but also data from current operation. It is apparent that in this case fast data

transfer and rapid data analysis are necessary.
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Another case requiring the use of an interface could be, for example, when an

electronic measuring device, e g a multimeter, is attached to a computer system to

transfer the data measured by the multimeter to the computer Particularly when long-

term measurements or large volumes of data are involved is it necessary for the

interface to support a high data transfer rate.

From these randomly chosen examples it can be seen that an interface may be put to

totally different uses. It is therefore desirable that an interface be sufficiently flexible

to permit attachment of very different electrical or electronic systems to a host device

by means of the interface To prevent operator error, it is also desirable that a service

technician is not required to operate different interfaces in different ways for different

applications but that, if possible, a universal method of operating the interface be

provided for a large number of applications.

To increase the data transfer rates across an interface, the route chosen in the second

group of data acquisition systems for the interface devices was to specifically match

the interface very closely to individual host systems or computer systems The

advantage of this solution is that high data transfer rates are possible. However, a

disadvantage is that the drivers for the interfaces of the second group are very closely

matched to a single host system with the result that they generally cannot be used with

other host systems or their use is very ineffective Further, such types of interface

have the disadvantage that they must be installed inside the computer casing to

achieve maximum data transfer rates as they access the internal host bus system They

are therefore generally not suitable for portable host systems in the form of laptops

whose minimum possible size leaves little internal space to plug in an interface card

A solution to this problem is offered by the interface devices of lOtech (business

address 25971 Cannon Road, Cleveland, Ohio 44146, USA) which are suitable for

laptops such as the WaveBookl5 12 (registered trademark) The interface devices are

connected by means of a plug-in card, approximately the size of a credit card, to the

PCMCIA interface which is now a standard feature in laptops. The plug-in card

converts the PCMCIA interface into an interface known in the art as IEEE 1284. The

said plug-in card provides a special printer interface which is enhanced as regards the

data transfer rate and delivers a data transfer rate of approximately 2 MBps as
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compared with a rate of approx. 1 MBps for known printer interfaces. The known

interface device generally consists of a driver component, a digital signal processor, a

buffer and a hardware module which terminates in a connector to which the device

whose data is to be acquired is attached. The driver component is attached directly to

the enhanced printer interface thus permitting the known interface device to establish

a connection between a computer and the device whose data is to be acquired.

In order to work with the said interface, an interface-specific driver must be installed

on the host device so that the host device can communicate with the digital signal

processor of the interface card. As described above, the driver must be installed on the

host device. If the driver is a driver developed specifically for the host device, a high

data transfer rate is achieved but the driver cannot be easily installed on a different

host system. However, if the driver is a general driver which is as flexible as possible

and which can be used on many host devices, compromises must be accepted with

regard to the data transfer rate.

Particularly in an application for multi-tasking systems in which several different

tasks such as data acquisition, data display and editing are to be performed quasi-

simultaneously, each task is normally assigned a certain priority by the host system A

driver supporting a special task requests the central processing system of the host

device for processor resources in order to perform its task. Depending on the

particular priority assignment method and on the driver implementation, a particular

share of processor resources is assigned to a special task in particular time slots.

Conflicts arise if one or more drivers are implemented in such a way that they have

the highest priority by default, i.e. they are incompatible, as happens in practice in

many applications. It may occur that both drivers are set to highest priority which, in

the worst case, can result in a system crash.

EP 0685799 Al discloses an interface by means of which several peripheral devices.,

can be attached to a bus. An interface is connected between the bus of a host device

and various peripheral devices. The interface comprises a finite state machine and

several branches each of which is assigned to a peripheral device. Each branch

comprises a data manager, cycle control, user logic and a buffer. This known interface

175



4

device provides optimal matching between a host device and a specific peripheral

device.

The specialist publication IBM Technical Disclosure Bulletin, Vol. 38, No. 05, page

245; !Communication Method between Devices through FDD Interface" discloses an

interface which connects a host device to a peripheral device via a floppy disk drive

interface. The interface consists in particular of an address generator, an MFM

encoder/decoder, a serial/parallel adapter and a format signal generator. The interface

makes it possible to attach not only a floppy disk drive but also a further peripheral

device to the FDD host controller of a host device. The host device assumes that a

floppy disk drive is always attached to its floppy disk drive controller and

communication is initiated if the address is correct However, this document contains

no information as to how communication should be possible if the interface is

connected to a multi-purpose interface instead of to a floppy disk drive controller.

It is the object of the present invention to provide an interface device for

communication between a host device and a data transmitlreceive device whose use is

host device-independent and which delivers a high data transfer rate.

This object is achieved by an interface device according to claim 1 or 12 and by a

method according to claim 15.

The present invention is based on the finding that both a high data transfer rate and

host device-independent use can be achieved if a driver for an inputioutput device

customary in a host device, normally present in most commercially available host

devices, is utilized Drivers for input/output devices customary in a host device which

are found in practically all host devices are, for example, drivers for hard disks, for

graphics devices or for printer devices. As however the hard disk interfaces in

common host devices which can be, for example, IBM PCs, IBM-compatible PCs,

Commodore PCs, Apple computers or even workstations, are the interfaces with the

highest data transfer rate, the hard disk driver is utilized in the preferred embodiment

of the interface device of the present invention. Drivers for other storage devices such

as floppy disk drives, CD-ROM drives or tape drives could also be utilized in order to

implement the interface device according to the present invention.
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As described in the following, the interface device according to the present invention

is to be attached to a host device by means of a multi-purpose interface of the host

device which can be implemented, for example, as an SCSI interface or as an

enhanced printer interface. Multi-purpose interfaces comprise both an interface card

and specific driver software for the interface card. The driver software can be

designed so that it can replace the BIOS driver routines. Communication between the

host device and the devices attached to the multi-purpose interface then essentially

takes place by means of the specific driver software for the multi-purpose interface

and no longer primarily by means of BIOS routines of the host device. Recently

however drivers for multi-purpose interfaces can also already be integrated in the

BIOS system of the host device as, alongside classicai input/output interfaces, multi-

purpose interfaces are becoming increasingly common in host devices. It is of course

also possible to use BIOS routines in parallel with the specific driver software for the

multi-purpose interface, if this is desired.

The interface device according to the present invention comprises a processor means,

a memory means, a first connecting device for interfacing the host device with the

interface device, and a second connecting device for interfacing the mterface device

with the data transmit/receive device. The interface device is configured by the

processor means and the memory means in such a way that the interface device, when

receivmg an inquiry from the host device via the first connectmg device as to the type

of a device attached to the host device, sends a signal, regardless of the type of the

data transmit/receive device, to the host device via the first connecting device which

signals to the host device that it is communicating with an input/output device. The

interface device accordmg to the present invention therefore simulates, both m terms

of hardware and software, the way in which a conventional input/output device

functions, preferably that of a hard disk drive. As support for hard disks is

implemented as standard in all commercially available host systems, the simulation of

a hard disk, for example, can provide host device-independent use. The interface

device according to the present invention therefore no longer communicates with the

host device or computer by means of a specially designed driver but by means of a

program which is present in the BIOS system (Basic Input/Output System) and is

normally precisely matched to the specific computer system on which it is installed,
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or by means of a specific program for the multi-purpose interface. Consequently, the

interface device according to the present invention combines the advantages of both

groups. On the one hand, communication between the computer and the interface

takes place by means of a host device-specific BIOS program or by means of a driver

program which is matched to the multi-purpose interface and which could be regarded

as a "device-specific driver". On the other hand, the BIOS program or a

corresponding multi-purpose interface program which operates one of the common

input/output interfaces in host systems is therefore present in all host systems so that

the interface device according to the present invention is host device-independent.

In the following, preferred embodiments of the present invention will be explained in

more detail with reference to the drawings enclosed, in which

Fig. 1 shows a general block diagram of the interface device according to the

present invention; and

Fig. 2 shows a detailed block diagram of an interface device according to a preferred

embodiment of the present invention.

Fig. 1 shows a general block diagram of an interface device 10 according to the

present invention. A first connecting device 12 of the interface device 10 can be

attached to a host device (not shown) via a host line 11. The first connecting device is

attached both to a digital signal processor 13 and to a memory means 14. The digital

signal processor 13 and the memory means 14 are also attached to a second

connecting device 15 by means of bi-directional communication lines (shown for all

lines by means of two directional arrows). The second connecting device can be

attached by means of an output line 16 to a data transmit/receive device which is to

receive data from the host device or from which data is to be read, i.e. acquired, and

transferred to the host device. The data transmit/receive device itself can also'

communicate actively with the host device via the first and second' connecting device,

as described in more detail in the following.

Communication between the host system or host device and the interface device is

based on known standard access commands as supported by all known operating
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systems (e.g. DOS, Windows, Unix). Preferably, the interface device according to the

present invention simulates a hard disk with a root directory whose entries are

"virtual" files which can be created for the most varied functions. When the host

device system with which the interface device according to the present invention is

connected is booted and a data transmit/receive device is also attached to the interface

device 10, usual BIOS routines or multi-purpose interface programs issue an

instruction, known by those skilled in the art as the INQUIRY instruction, to the

input/output interfaces in the host device The digital signal processor 13 receives this

inquiry instruction via the first connecting device and generates a signal which is sent

to the host device (not shown) again via the first connecting device 12 and the host

line 11. This signal indicates to the host device that, f?r example, a hard disk drive is

attached at the interface to which the INQUIRY instruction was sent. Optionally, the

host device can send an instruction, known by those skilled in the art as "Test Unit

Ready", to the interface device to request more precise details regarding the queried

device

Regardless of which data transmit/receive device at the output line 16 is attached to

the second connecting device, the digital signal processor 13 informs the host device

that it is communicating with a hard disk drive. If the host device receives the

response that a drive is present, it then sends a request to the interface device 10 to

read the boot sequence which, on actual hard disks, normally resides on the first

sectors of the disk. The digital signal processor 13, whose operating system in stored

in the memory means 14, responds to this instruction by sending to the host device a

virtual boot sequence which, in the case of actual drives, includes the drive type, the

starting position and the length of the file allocation table (FAT), the number of

sectors, etc., known to those skilled in the art. Once the host device has received this

data, it assumes that the interface device 10 according to a preferred embodiment of

the present invention is a hard disk drive. In reply to an instruction from the host

device to display the directory of the "virtual" hard disk drive simulated by the

interface device 10 with respect to the host device, the digital signal processor can

respond to the host device in exactly the same way as a conventional hard disk would,

namely by reading on request the file allocation table or FAT on a sector specified in

the boot sequence, normally the first writable sector, and transferring it to the host

device, and subsequently by transferring the directory structure of the virtual hard
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disk. Further, it is possible that the FAT is not read until immediately prior to reading

or storing the data of the "virtual" hard disk and not aheady at initialization.

In a preferred embodiment of the present invention, the digital signal processor 13,

which need not necessarily be implemented as a digital signal processor but may be

any other kind of microprocessor, comprises a first and a second command

interpreter. The first command interpreter carries out the steps described above whilst

the second command interpreter carries out the read/write assignment to specific

functions. If the user now wishes to read data from the data transniitlreceive device

via the line 16, the host device sends a command, for example "read file xy", to the

interface device As described above, the interface device appears to the host device

as a hard disk The second command interpreter of the digital signal processor now

interprets the read command of the host processor as a data transfer command, by

decoding whether "xy" denotes, for example, a "real-time input" file, a
"configuration" file or an executable file, whereby the same begins to transfer data

from the data transmit/receive device via the second connecting device to the first

connecting device and via the line 11 to the host device

Preferably, the volume of data to be acquired by a data transmit/receive device is

specified in a configuration file described in the following by the user specifying in

the said configuration file that a measurement is to last, for example, five minutes To

the host device the "real-time input" file then appears as a file whose length

corresponds to the anticipated volume of data in those five minutes, Those skilled in

the art know that communication between a processor and a hard disk consists of the

processor transferring to the hard disk the numbers of the blocks or clusters or sectors

whose contents it wishes to read. By. reference to the FAT the processor knows which

information is contained in which block. In this case, communication between the

host device and the interface device according to the present invention therefore

consists of the very fast transfer of block numbers and preferably of block number

ranges because a virtual "real-time input" file will not be fragmented. If the host

device now wants to read the "real-time input" file it transfers a range of block

numbers to the interface device, whereupon data commences to be received via the

second connecting device and data commences to be sent to the host device via the

first connecting device.
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In addition to the digital signal processor instruction memory, which comprises the

operating system of the digital signal processor and can be implemented as an

EPROM or EEPROM, the memory means 14 can have an additional buffer for

purposes of synchronizing data transfer from the data transmit/receive device to the

interface device 10 and data transfer from the interface device 10 to the host device

Preferably, the buffer is implemented as a fast random access memory or RAM

buffer.

Further, from the host device the user can also create a configuration file, whose

entries automatically set and control various functions of the interface device 10, on

the interface device 10 which appears to the host device as a hard disk. These settings

can be, for example, gain, multiplex or sampling rate settings. By creating and editing

a configuration file, normally a text file which is simple to understand with little prior

knowledge, users of the interface device 10 are able to perform essentially identical

operator actions for almost any data transmit/receive devices which can be attached to

the second connecting device via the line 16, thus eliminating a source of error arising

from users having to know many different command codes for different applications.

In the case of the interface device 10 according to the present invention it is necessary

for users to note the conventions of the configuration file once only in order to be able

to use the interface device 10 as an interface between a host device and almost any

data transmit/receive device

As a result of the option of storing any files in agreed formats in the memory means

14 of the interface device 10, taking into account the maximum capacity of the

memory means, any enhancements or even completely new functions of the interface

device 10 can be quickly implemented. Even files executable by the host device, such

as. batch files or executable files (BAT or EXE files), and also help files can be

implemented in the interface device, thus achieving independence of the interface

device 10 from any additional software (with the exception of the BIOS routines) of

the host device On the one hand, this avoids licensing and/or registration problems

and, on the other hand, installation of certain routines which can be frequently used,

for example an FFT routine to examine acquired time-domain data in the frequency
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domain, is rendered unnecessary as the EXE files are already installed on the interface

device 10 and appear in the virtual root directory, by means of which the host device

can access all programs stored on the interface device 10.

In a preferred embodiment of the present invention in which the interface device 10

simulates a hard disk to the host device, the interface device is automatically detected

and readied for operation when the host system is powered up or booted. This

corresponds to the plug-and-play standard which is currently finding increasingly

widespread use The user is no longer responsible for installing the interface device 10

on the host device by means of specific drivers which must also be loaded; instead the

interface device 10 is automatically readied for operation when the host system is

booted.

For persons skilled in the art it is however obvious that the interface device 10 is not

necessarily signed on when the computer system is powered up but that a special

BIOS routine or a driver for a multi-purpose interface can also be started on the host

device during current operation of the computer system in order to sign on or mount

the interface device 10 as an additional hard disk. This embodiment is suitable for

larger workstation systems which are essentially never powered down as they

perform, e.g. mail functions or monitor processes which run continuously, for

example in multi-taskmg environments

In the interface device according to the present invention an enormous advantage is to

be gained, as apparent in the embodiment described in the following, in separating the

actual hardware required to attach the interface device 10 to the data transmit/receive

device from the communication unit, which is implemented by the digital signal

processor 13, the memory means 14 and the first connecting device 12, as this allows

a plurality of dissimilar device types to be operated in parallel in identical manner.

Accordingly, many interface devices 10 can be connected to a host device which then

sees many different "virtual" hard disks. In addition, any modification of the specific

hardware symbolized by the second connecting device 15 can be implemented

essentially without changing the operation of the interface device according to the

present invention. Further, an experienced user can intervene at any time on any level

of the existing second connecting device by making use of the above mentioned
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option of creating a configuration file or adding or storing new program sections for

the second connecting device.

An important advantage of the interface device 10 of the present invention is that it

also permits extremely high data transfer rates by using, for data interchange, the host

device-own BIOS routines which are optimized for each host device by the host

device manufacturer or BIOS system manufacturer, or by using driver programs

which are normally optimized and included by the manufacturers of multi-purpose

interfaces. Furthermore, due to the simulation of a virtual mass storage device, the

data is managed and made available in such a way that it can be transferred directly to

other storage media, e.g. to an actual hard disk of the host device without, as it were,

intervention of the host device processor. The only limitation to long-term data

transfer at high speed is therefore imposed exclusively by the speed and the size of the

mass storage device of the host device. This is the case as the digital signal processor

13 already formats the data read by the data transmit/receive device via the second

connecting device 15 into block sizes suitable for a hard disk of the host device,

whereby the data transfer speed is limited only by the mechanical latency of the hard

disk system of the host device At this point, it should be noted that normally data

flow from a host device must be formatted in blocks to permit writing to a hard disk

and subsequent reading from a hard disk, as known by those skilled in the art.

The said data transfer rate can be increased further by setting up a direct memory

access (DMA) or RAM drive in the host system. As those skilled in the art know, the

setting up of a RAM drive requires processor resources of the host device, with the

result that the advantage of wrltmg the data to a hard disk drive of the host device

essentially without the need for processor resources is lost.

As described above a data buffer can be implemented in the memory means 14 to

permit mdependence in terms of time of the data transmit/receive device attached to

the second connecting device from the host device attached to the first connecting

device This guarantees error-free operation of the interface device 10 even for time-

critical applications in multi-taskmg host systems
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Fig. 2 shows a detailed block diagram of an interface device 10 according to the

present invention.

A digital signal processor (DSP) 1300 is, in a manner of speaking, the heart of the

interface device 10. The DSP can be any DSP but preferably has a 20-MB on-chip

random access memory (RAM), Certain instruction sets, for example, can be stored in

the RAM already integrated in the DSP. An 80-MHz clock generator is attached to the

DSP 1300 in order to synchronize the DSP. The DSP implements a fast Fourier

transformation (FFT) in real time and also optional data compression of the data to be

transferred from the data transmitlreceive device to the host device in order to achieve

greater efficiency and to permit interoperation with host devices which have a smaller

memory.

In the preferred embodiment of the interface device 10 shown in Fig. 2, the first

connecting device 12 of Fig. 1 contains the following components: an SCSI interface

1220 and a 50-pin SCSI connector 1240 for attachment to an SCSI interface present

on most host devices or laptops. The SCSI (small computer system interface)

interface 1220 translates the data received via the SCSI connector 1240 into data

understood by the DSP 1300, as known by those skilled in the art. Further, the first

connectmg device 12 comprises an EPP (enhanced parallel port) with a data transfer

rate of approx. 1 MBps which delivers a more moderate data transfer rate of 1 MBps

by comparison to the data transfer rate of 10 MBps of the SCSI interface The EPP

1260 is connected to a 25-pin D-shell connector 1280 to permit attachment to a printer

interface of a host device for example. Optionally, the first connecting device 12 also

comprises a 25-pin connector 1282 which permits the attachment of 8 digital outputs

and 8 digital inputs 1284 at a host device.

Preferably, the second connecting device comprises 8 BNC inputs with the calibration

relay 1505, a block 1510 with 8 device amplifiers with an overvoltage protection of

V, this block being connected in turn to 8 sample/hold (S&H) circuits 1515. The

calibration relays are relays which permit controlled changeover between a test

voltage and a calibration reference voltage. Each sample/hold circuit is connected to a

corresponding input of an 8-channel multiplexer 1520 which feeds its output signals
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via a programmable amplifier 1525 into an analog/digital converter (ADC) with 12 bit

and 1.25 MHz 1530 and to the DSP 1300. The ADC 1530 is controlled by means of a

20-bit timer 1535, as known by persons skilled in the art. The programmable

amplifier 1525 and the 8-channel multiplexer 1520 are controlled via an amplifier

channel selection circuit 1540 which is in turn controlled by the DSP 1300.

The complete interface device 10 is supplied with power by an external AC/DC

converter 1800 which delivers a digital supply voltage of V and is attached to a

DC/DC converter 1810 which can deliver analog supply voltages of V and V

as required for the interface device 10. Further, the DC/DC converter controls a

precision voltage reference 1820 which controls the 8 BNC inputs 1505 and the ADC

1530 as well as a digitallanalog converter (DAC) 1830 which permits, via an output

amplifier block with 4 output amplifiers 1840 and a 9-pin connector 1850, analog

output direct from the DSP 1300 to an output device e g prmter device or monitor

device, which can be attached via the 9-pin connector 1850, thus providing the option

of monitoring the data transferred to the host device or also, for example, of viewing

an FFT to obtain rapid and comprehensive data analysis without using processor time

of the host device

In Fig. 2 the memory means 14 of Fig. 1 is implemented by an EPROM 1400 which,

in a preferred embodiment of the present invention, contains the operating system of

the digital signal processor 1300. A random access memory with an access time of

15 ns and a size of 512 KB or optionally 1024 KB 1420 serves as a data buffer to

achieve independence in terms of time of the output line 16 from the output lines 1 la,

1 lb and 1 lc to the data transmit/receive device and to the host device respectively. As

described above, in a preferred embodiment of the present invention the digital signal

processor 1300 already contains a 20-KB on-chip RAM 1440 which can store certain

instruction sets, functions and also smaller application software units

The connection, symbolized by the line 16, of the interface device 10 to any data

transmit/receive device implements, by means of the blocks 1505 — 1535, an analog

input with a sampling rate of 1.25 MHz and quantization of 12 bits. There are 8

channels with an overvoltage protection of 75V. By means of the programmable
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amplifier 1525 the channels can be programmed independently of each other in

voltage ranges up to a maximum of 10 V. Unused channels can be grounded

internally to reduce channel intermodulation. The block 1515 is implemented as a

monolithic high-precision, high-speed sample/hold amplifier for simultaneous
sampling of all channels. The precision voltage reference 1820 provides a high-

precision, temperature-compensated monolithic energy gap voltage reference for

auto-calibration of each channel and each gain Further, offset fine adjustment for

each channel is implemented by the same.

The blocks 1830, 1840 and 1850 implement a direct analog output for the digital

signal processor 1300, and the DAC 1830 provides a data transfer rate of 625 kHz and

a quantization of 12 bits. The block 1840 comprises 4 channels with a common output

latch

Further, the interface device 10 comprises a digital inputioutput device implemented

by the blocks 1284 and 1282 Here there are 8 digital inputs, 8 digital outputs with a

common latch, and the digital port can be attached preferably to a side panel of the

interface device 10 so that the port itself can easily be acôessed.

The digital signal processor 1300 provides on-board digital data processing In

particular, it is a high-performance DSP with a clock speed of 80 MHz and a 20-bit

timer 1535

As described above, the first connecting device 12 comprises the SCSI interface 1220

with a peak transfer rate of 10 MBps. An optional PCMCIA-to-SCSI adapter permits

high-speed communication with laptop computers which are desirable and in

widespread use, particularly by mobile service technicians. The EPP 1260 with its

associated connector 1280 permits data transfer at a more moderate rate.

As described above, the interface device 10 is supplied with power by means of an

external AC/DC adapter which has a universal power input (85 —264 VAC, 47 — 63

Hz) Interference suppression complies with the standards EN 55022, curve B and

FFC, Class B). Further, it is also in accordance with international safety regulations
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(TUV, UL, CSA). The interface device 10 is externally shielded and achieves a value

of 55 dB at 30 — 60 MHz and a value of approximately 40 dB at 1 GHz, and therefore

complies with the MILSTD 285-1 standard.

As described above, communication between the host device and the multi-purpose

interface can take place not only via drivers for input/output device customary in a

host device which reside in the BIOS system of the host device but also via specific

interface drivers which, in the case of SCSI interfaces, are known as multi-purpose

interface ASPI (advanced SCSI programming interface) drivers This ASPI driver

which can also be referred to as an ASPI manager, is specific to a special SCSI host

adapter, i.e. to a special multi-purpose interface, and is normally included by the

manufacturer of the multi-purpose interface. Generally speaking, this multi-purpose

interface driver has the task of moving precisely specified SCSI commands from the

host system program to the host system SCSI adapter. For this reason, the command

set is almost identical to that of the SCSI interface itself. Essentially, only status and

reset commands for the host adapter have been added

The ASPI driver can be used if the hard disk was not already addressable at boot time

or if the SCSI-related BIOS routines of the host computer were still disabled Here

too, the steps needed to initialize the interface device, preferably as a virtual hard

disk, are similar to the steps taken when initializing at boot time.

In general terms, the ASPI manager comprises two sides. One Side is the proprietary,

hardware-oriented side. It is responsible for converting all commands into a form

required by the corresponding multi-purpose interface. The hardware-oriented side of

the ASPI driver is therefore matched to a very specific type of multi-purpose interface

or SCSI interface. The other side is known as the user software side. This side, is

totally independent of the proprietary operating characteristics of the SCSI adapter

and is therefore identical for all SCSI interfaces. This permits SCSI programming

which is however independent of the individual SCSI adapter types.

In contrast to communication between the host device and the interface device

according to the present invention on the basis of a BIOS driver, the use of such an

ASPI driver for communication between the host device and the interface device
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according to the present invention allows various further possibilities of the SCSI

multi-purpose interface to be exploited. In the case described above, the interface

device which preferably signs on and behaves as a virtual hard disk is detected by the

BIOS driver of the host computer at boot time and is configured as a hard disk. This

step does not however support active requests sent by the interface device to the host

computer If however the virtual hard disk wishes to write data actively to, for

example, a hard disk of the host computer or wishes to initiate communication with

the processor of the host computer, the host computer must recognize the request of

the virtual hard disk and tolerate a further issuer of instructions on its bus. If the

interface device behaves solely like a virtual hard disk, it would always receive and

never issue commands. The BIOS has no objections to an additional issuer of

commands that actively wishes to place data on the bus of the host device but the

BIOS does not support the host device in recognizing corresponding requests of the

interface device or in granting the interface device permission to access the bus

Using the ASPI manager the interface device according to the present invention can

now obtain active access to an SCSI hard disk of the host device connected to the

same SCSI bus which, in contrast to the interface device cannot be a virtual but a real

SCSI mass storage device or also a further interface device according to the present

invention Thereupon, the interface device according to the present invention can

write the desired data to the SCSI hard disk of the host computer totally independently

of the host computer or can communicate with the same in some other manner. The

interface device according to the present invention therefore initially behaves

passively as a virtual hard disk and then, as required and using the driver software for

the multi-purpose interface, actively on the same SCSI bus This means however that

the interface device according to the present invention, using a driver software for the

multi-purpose interface which comprises the BIOS routines customary in host devices

and simultaneously provides the option of active participation, can, regardless of the

type of the data transmit/receive device attached to the second connecting device,

behave initially as a virtual and at the same time passive hard disk but can, as

required, participate actively on the bus so as to be able to initiate communication

directly with other SCSI hard disks of the host device by bypassing the processor of

the host device.
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Using a standard interface of a host device, the interface device according to the

present invention permits communication with any host device. By simulating an

input/output device to the host device and, in a preferred embodiment, by simulating a

virtual mass storage device, the interface device 10 is automatically supported by all

known host systems without any additional sophisticated driver software. The

simulation of a freely definable file structure on the "virtual" hard disk provides

simple operation and expansion options and, through the implementation of any

programs, independence from special software implemented on the host device. Help

files included on the interface device 10 and plug-and-play support ensure ease of use

even in portable, flexible host devices. Despite the very simple user interface,

experienced users are free at any time to intervene in the functions of the interface

device 10 on system level. The interface device 10 thus provides a universal solution

which can cover the entire spectrum of possible data transmit/receive devices
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hard disk driver, and the signal indicates to the host device that the host device is

communicating with a hard disk.

3. An interface device (10) according to claim 1 or 2,

wherein the memory means comprises a buffer (1420) to buffer data to be

transferred between the data transmit/receive device and the host device.

4. An interface device (10) according to one of the preceding claims,

wherein the multi-purpose interface of the host device is an SCSI interface and the

first connecting device also comprises an SCSI interface (1220).

5. An interface device (10) according to one of the preceding claims,

wherein the second connecting device comprises an analog input (1505) with a

subsequent AID converter (1530) in order to transfer analog data to the host

device from a data transmit/receive device connectable to the analog device

(1505).

6. An interface device (10) according to one of the preceding claims,

wherein the processor means (13) is a digital signal processor (1300).

7. An interface device (10) according to one of the claims 2 to 6,

wherein the data to be transferred from the data transmit/receive device to the host

device in the interface device (10) is formatted in a suitable format for a hard disk

present in the host device.

8. An interface device (10) according to one of the claims 2 to 7,

which further comprises a root directory and virtual files which are present on the

190



18

Claims

1. An interface device (10) for communication between a host device, which

comprises drivers for inputioutput devices customary in a host device and a multi-

purpose interface, and a data transmitireceive device comprising the following

features:

a processor means (13; 1300, 1320);

a memory means (14; 1400, 1420, 1440);

a first connecting device (12; 1220, 1240, 1260, 1280) for interfacing the host

device with the interface device (10) via the multi-purpose interface of the host

device, and

a second connecting device (15; 1505 — 1535) for interfacing the interface device

(10) with the data transmitireceive device,

wherein the interface device (10) is configured by the processor means (13; 1300,

1320) and the memory means (14, 1400, 1420, 1440) in such a way that the

interface device, when receiving an inquiry from the host device as to the type of a

device attached to the multi-purpose interface of the host device, sends asignal,

regardless of the type of the data transmit/receive device attached to the second

connecting device (15; 1505 — 1535) of the interface device (10), to the host

device which signals to the host device that it is an input/output device customary

in a host device, whereupon the host device communicates with the interface

device (10) by means of the driver for the input/output device customary in a host

device

2. An interface device (10) according to claim 1,

wherein the drivers for input/output drivers customary in a host device comprise a
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signaled hard disk drive and which can be accessed from the host device.

9. An interface device (10) according to claim 8,

wherein the virtual files comprise a configuration file in text format which are

stored in the memory means (14) and using which the user can configure the

interface device (10) for a specific data transmitlreceive device.

10. An interface device (10) according to claim 8 or 9,

wherein the virtual files comprise batch files or executable files for the

microprocessor means which are stored in the interface device (10) in order to

perform data processing, independently of the host device, of data received via the

second connecting device (15; 1505 — 1535).

11. An interface device (10) according to claim 8 or 9,

wherein the virtual files comprise batch files or executable files for the host device

which are stored in the interface device (10).

12. An interface device (10) for communication between a host device, which

comprises a multi-purpose interface and a specific driver for this interface, and a

data transmit/receive device comprising the following features:

a processor means (13; 1300, 1320);

a memory means (14; 1400, 1420, 1440);

a first connecting device (12; 1220, 1240, 1260, 1280) for interfacing the host

device with the interface device (10) via the multi-purpose interface of the host

device; and

a second connecting device (15; 1505 — 1535) for interfacing the interface device

(10) with the data transmit/receive device,
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where the interface device (10) is configured using the processor means (13; 1300,

1320) and the memory means (14; 1400, 1420, 1440) in such a way that the

interface device, when receiving an inquiry from the host device as to the type of a

device attached at the multi-purpose interface of the host device, sends a signal,

regardless of the type of the data transmit/receive device attached to the second

connectmg device (15 1505 — 1535) of the interface device (10), to the host

device which signals to the host device that it is an input/output device customary

in a host device, whereupon the host device communicates with the interface

device (10) by means of the specific driver for the multi-purpose interface.

13. An interface device according to claim 12,

wherein, in addition to the first connecting device of the interface device, there is

a further input/output device at the multi-purpose interface of the host device, and

wherein the interface device can communicate directly with the hard disk via the

specific driver for the multi-purpose interface.

14. An interface device according to claim 12 or 13,

wherein the multi-purpose interface is an SCSI interface, and wherein the specific

driver for the multi-purpose interface is an ASPI manager.

15. A method of communication between a host device, which comprises drivers for

input/output devices customary in a host device and a multi-purpose interface, and

a data transmit/receive device via an interface device (10) comprising the

following steps:

interfacing of the host device witha first connecting device (12; 1220, 1240, 1260,

1280) of the interface device (10) via the multi-purpose interface of the host

device;

interfacing of the data transmit/receive device with a second connecting device

(15; 1505— 1535) of the interface device (10);
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inquiring by the host device at the interface device (10) as to the type of device to

which the multi-purpose interface of the host device is attached;

regardless of the type of the data transmitlreceive device attached to the second

connecting device of the interface device (10), responding to the inquiry from the

host device by the interface device (10) in such a way that it is an inputloutput

device customary in a host device, whereupon the host device communicates with

the interface device (10) by means of the usual driver for the input/output device.

16. A method according to claim 15,

wherein the drivers for input/output devices customary in a host device comprise a

driver for a storage device and in particular for a hard disk drive
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Flexible Interface

ABSTRACT

An interface device (10) provides fast data communication between a host device with

input/output interfaces and a data transmit/receive device, wherein the interface

device (10) comprises a processor means (13), a memory means (14), a first

connecting device (12) for interfacing the host device with the interface device, and a

second connecting device (15) for interfacing the interface device (10) with the data

transmit/receive device. The interface device (10) is configured by the processor

means (13) and the memory means (14) in such a way that, when receiving an inquiry

from the host device via the first connecting device (12) as to the type of a device

attached to the host device, regardless of the type of the data transmit/receive device,

the interface device sends a signal to the host device via the first connecting device

(12) which signals to the host device that it is communicating with an input/output

device.
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protocol- conversion part 520 converts the• received
information into an SCSI protocol and accesses
respective 110 devices 70, 80, 90 through an 110 device
control part 510.
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* NOTICES *

The Japanese Patent Office is not responsible for any
damages caused by the use of this trans1ation.

I .This document has been translated by computer. So the translation may not reflect the original
precisely.
2.**** shows the word which can not be translated.
3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]
[Claim 1] It is the multi-access I/O control system which establishes the multi-access-control
means which consists of a protocol conversion means perform interface conversion of a network-
control means perform an interface control of this network, an 110 device control means control
two or more I/O devices through an I/O interface, and this network-control means and an 1/0
device control means, in the system which connected two or more information processors through
the network, and is characterized by for two or more aforementioned information processors to
access two or more aforementioned I/O devices through this multi-access-control means.
[Claim 2] he multi-access 110 control system according to claim 1 characterized by building the
aforementioned 110 device control means in the control section in the aforementioned 110 device.
[Claim 3] It is the multi-access U0control system according to claim 1 which stores in the
aforementioned predetermined 110 device the processed data which two or more aforementioned
information processors performed through the aforementioned multi-access-control means,
changes them to a spare information processor at the time of failure occurrence of this information
processor, and is characterized by the information processor of this reserve continuing processing
with reference to the 110 device in which the aforementioned processed data were stored.
[Claim 4] Each aforementioned information processor is a multi-access I/O control system
according to claim 1 characterized by storing in the I/O device corresponding to the
aforementioned information processor the information which has a local 110 device and is
recorded on this local I/O device, and backing it up through the aforementioned multi-access-
control means.
[Claim 5] The aforementioned I/O interface is a multi-access 110 control system according to
claim 1 characterized by consisting of an interface only for sendings, and an interface of reception
only.

[Translation done.]
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* NOTICES *

The Japanese Patent Office is not responsible for any
damages caused by the use of this translation.

1 .This document has been translated by computer. So the translation may not reflect the original
precisely.
2.**** shows the word which cannot be translated.
3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]
[0001]
[Field of the Invention] this invention relates to the control system of an accessible I/O device
from two ormore information processors about a multi-access I/O control system in the system
which connected two or more information processors especially through the network.
[0002]
[Description of the Prior Art] There is a method indicated by JP,4- 19673 7,A as technique which
shares an I/O device with two or more processors. In this method; after sharing one set of the
console for a maintenance between two or more sets of host computers and buffering the received
data from a host computer, it notifies to a control unit, and this control unit sets up the switch for
host selection, and outputs a host's selected data to the console for a maintenance.
[0003]
[Problem(s) to be Solved by the Invention] However, since the above-mentioned technique has
formed the buffer independently for every host interface Since the amount of hardware increases,
and the peculiar hardware like a host selecting switch is needed and a number equivalent to the
number of hosts of host interface connectors are needed further When the hosts who connect
increased in number, while the whole equipment large-sized-ized, there was a fault that only the
configuration which connected one set of a console to two or more sets of hosts could be taken.
[0004] The purpose of this invention is to offer the multi-access 110 control system which enables
the access to two or more I/O devices from two or more information processors:
[0005]
[Means for Solving the Problem] In order to attain the aforementioned purpose, in invention
according to clam 1 In the. system which connected two or more information processors through
the network A network control means to perform an interface control of this network, An I/O
device control means to control two or more 110 devices through an 110 interface, The multi-
access-control means which consists of a protocol conversion means to perform interface
conversion of this network control means and an I/O device control means is established. It is
characterized by two or more aforementioned information processors accessing two or more
aforementioned 110 devices through this multi-access-control means.
[0006] In invention according to claim 2, it is characterized by building the aforementioned I/O
device control means in the control section in the aforementioned 110 device.
[0007] In invention according to claim 3, the processed data which two or more aforementioned
information processors performed are stored in the aforementioned predetermined I/O device
through the aforementioned multi-access-control means,and are changed to a spare information
processor at the time of failure occurrence of this information processor, and it is characterized by
the information processor of this reserve continuing processing with reference to the 110 device in
which the aforementioned processed data were stored.
[0008] In invention according to claim 4, it is characterized by storing each aforementioned
information processor in the 110 device corresponding to the aforementioned information
processor, and backing up the information which has a local I/O device and is recorded on this
local 110 device through the aforementioned multi-access-control means.
[0009] In invention according to claim 5, the aforementioned I/O interface is characterized by
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consisting of an interface only for sendings, and an interface of reception only.
[0010]
[Function] Two or more information processors and multi-access-control equipments are
connected to FDDI, and SCSI connection of the multi-access-control equipment is made at the I/O
device. Multi-access-control equipment consists of the network control section, the protocol
conversion section, and an I/O device control section. An information processor is accessed with
FDDI frame to multi-access-control equipment. After the network control section transmits and
receives the data from an infonnttion processor with FDDI interface, in the protocol conversion
section, it is changed into SCSI protocol and accesses an I/O device through an 110 device control
section. Thereby, two or more 110 devices can be controlled from two or more information
processors [add / multi-access-control equipment], without adding change to the conventional
110 device in any way. -

[0011]
[Example] Hereafter, one example of this invention is concretely explained using a drawing.
yjgj is a system configuration view concerning one example of this invention. Two or more
information processors 20, 30, and 40 and multi-access-control equipments 50 are connected to
FDDI (FiberDistributed Data Interface) 10 (LAN), and the system of this invention is constituted
[0012] The information processors 20, 30, and 40 connected to FDDIIO are accessed with FDDI
frame to the multi-access-control equipment 50. The multi-access-control equipment 50 consists
of the network control section 500 which performs FDDI interface control, an I/O device control
section 310 which controls I/O devices 70, 80, and 90 (for example, means of communications,
such as storages, such as a hard disk, and a circuit) connected to SCSI6O, and the protocol
conversion section 520 which performs interface conversion of FDDI protocol and SCSI protocol.

[0013] Drawing 2 is a block block diagram of the multi-access-control equipment 50. In the
multi-access-control equipment 50, the network control section 500, the 110 devicecontrol section
510, RAM523, and the access-control section 524 are connected by I/O bus 525, and a processor
521, R0M522, and the access-control section 524 are connected by processor bus 526.
[0014] The program for performing protocol conversion is stored in R0M522, and operates on a
processor 521. Although the processor bus 526 is formed in order to lower the activity ratio of 110
bus 525, when the access frequency from information processors 20, 30, and 40 is low, an I/O bus
and a processor bus may carry out and consist of this example into the same bus.
[0015] The access-control section 524 is performing the access control to RAM523 from the
access control to RAM523, the network control section 500, and the I/O device control section
510 and the network control section 500 from a processor 521, and the 110 device control section
510 while it performs the interrupt control to a processor 521 from the network control section
500 or the 110 device control section 510.
[0016] MAC (Media Access Control) address of FDLI other than a program is stored in
R0M522. RAM523 is used as a descriptor field for using it as a buffer for a send data and a
reception, and also performing the control to the network control section 500 and the 110 device
control section 510. Moreover, it is used as a table for the status management in multi-access-
control equipment, the management for every 110 device, etc.
[0017] Drawing 3 is drawing showing a format of the control frame to the' multi-access-control
equipment from an information processor. In drawing, it controls by adding SNAP HDR 110,
IP HDR. 120, TCP HDR 130 (all being prescribed by Request For Comment), and the data 140 to
FDDI HDR 100 (ANSI canonical).
[0018] TCP (Transmission Cotrol Protocol) performs the confirmation of receipt and sequence
control between information processors 20, 30, and 40 and the multi-access-control equipment 50..

[0019] Data 140 consist of control block 1410 and 1450 and transmitting I/O data 1460, and
control block consists of I or two or more blocks. Moreover, although the transmitting I/O data
1460 may be added or it is nOt necessary to add, the-maximum frame length needs to be based on
FDDI specification.
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[0020] Control block 1410 and1450 consists of 28 bytes. In control block 1410, the control-block
length 1411 is 2 bytes of field, and shows the total byte chief of control block. It is shown whether
the command chain bit 1412 consists of 1 bit, and control block of a different command is
continuing. Command chain ** * * is shown at command chain nothing and the time of "1" at the
time of"O."
[002.1] It is 2 bytes of field and a device ID 1413 is SCSI_ID. 4 bits, LUN (Logical Unit Number)
4 bits, extended LUN It consists of 8 bits. The CDB format 1414 is a 5-bit field. Since CDB has 6
bytes, 10 bytes, and 12 bytes, it shows the class. 6 bytes and "1" show 10 bytes, and "2" shows [
"0" 112 bytes.
[00221 The inaccurate length suppression bit 1415 is a 1-bit field. It is a bit for not carrying out an
error report, even if a lead demand differs from an actual readout data length. An error report is
not carried out at the time of "1", but an error report is carried out at the time of "0."
[0023] The end report bit 1416 is a 1-bit field. An end report block (drawing4 ) reports a
processing end at the time of "1 ." It does not report at the time of "0."
[0024] A command 1421 is a 8-bit field. The designation to a data reception, a send data, and the
multi-access-control equipment 50 etc. is shown. SCSI NO.1422 are a 8-bit field. When
controlling two or more SCSI in the multi-access-control equipment 50, it is an information for
discriminating which SCSI itis. Sequence NO.1420 are a 16-bit field. It is an information for
making the end report from the demand and the multi-acces-control equipment 50 from
information processors 20, 30, and 40 correspond.
[0025] The data count 1418 is 4 bytes of field, and shows the data length which transmits or
receives. In this example, CDB 1419 is 10 bytes and stores CDB based on SCSI specification.
[0026] Drawjpg4 is drawing showing a format of the end frame to an information processor from
multi-access-control equipment. In drawing, FDDI HDR 100, SNAP HDR 110, IP HDR 120, and
TCP HDR 130 are the same as that of what was mentioned above. Data 140 consist of end report
block 1470 and receiving I/O data 1480.
[0027] The end report block 1470 consists of 16 bytes. The end report block length 1471 is 16-bit
********, and shows the total byte count of an end report block. The end report chain bit 1472 is
a 1-bit field, and when there are two or more end reports, it sets up "1."
[00281 The status 1474 is a 16-bit field. This field consists of 4 bits of the ****** tee bits which
show the gravity of an error, and 12 bits of error-status fields SAVE The DMA count 1473 is 4
bytes of field, and shows the difference of the byte count which actually carried out the
completion of processing with the data count 1418. For example, this field is set to 0 when the
data which the data count 1418 actually processed by 1000 bytes are 1000 bytes
[0029] shows the access sequence to the multi-access-control equipment 50 from an
information processor 20 and the information processor 30. Hereafter, an operation of the
example in the case of writing data in an 110 device from an information processor is explained
[0030] It transmits to the multi-access-control equipment 50 from an information processor 20 by
the frame format which shows data write-in designation in The network control
section 500 receives a frame and stores data in the buffer on RAM523 beforehand passed from the
protocol conversion section 520. The network control section 500 notifies interruption to a
processor 521 through the access-control section 524 after data storage.
[00311 After directing [data write-in] from an information processor 20, it transmits to the multi-
access-control equipment 50 from an information processor 30 by the frame format which shows
data write-in designation in drawingJ . The network control section 500 stores data in the buffer
on RAM523 which receives a frame and was beforehand passed from the,protocol conversion
section 520. The network control section 500 notifies interruption to a processor 521 through the
access-control section 524 after data storage. However, it becomes a processinghold until the
processing is completed, since processing from an information processor 20 is the point.
[0032] The protocol conversion section 520 which received interruption analyzes the HDR of the
received frame, and performs TCP and IP (Internet Protocol) processing. Then, control block
1410 is analyzed. It is SCSI if a format is normal. A command is published to SCSI which
NO.1422 and the device ID 1413 show. Issue of a command is performed by applying activation
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to the hardware register in the I/O device control section 510, after storing CDB in the descriptor
on RAM523. The 110 device control section 510 which received the command performs data
transfer to 110 device 70 specified by the information processor 20, after transiting an Arbitration,
a selection, a message,and a command phase according to SCSI specification.
[0033] Data transfer at this time is performed by DMA (Direct Memory Access). Stator and
command complete-after [a data transfer end] and from I/O device 70 **************The 110
device control section 510 which received this notifies interruption of processor 521 ** through
the access-control section 524.
[0034] The processor 521 which received interruption analyzes the status stored in RAM523.
Then, the end report block shown in drawing 4, IP HDR, TCP I-IDR, and SNAP HDR are created
on RAM523, and transmitting designation is written in the hardware register in the network
control section 500. The network control section 500 which received this transmits an end report
to an information processor 20 according to FDDI protocol.
[0035] Processing of an information processor 30 is performed after completing processing of an
information processor 20. Since the operation is the same as that of the case of the information
processor 20 mentioned above, an explanation is omitted.
[00361 Pwjg is drawing showing the configuration of other examples at the time of making
multi-access-control equipment and an 110 device unify. That is, mode of processing which
becomes unnecessary to prepare the I/O device control section 510 which the control section in an
110 device (SCSI controller) takes over the 110 device control section 510, therefore is shown in
draig , and passes control block to the I/O control section 700 in a direct I/O device by
unification will be taken.
[0037] 4iawini -- present -- business -- it is drawing showing the configuration of other
examples in the case of performing the change to a reserve system information processor from a
system information processor present -- business -- when performing processing, through the
multi-access-control equipment 50, the system information processors 21 and 22 are succeeded in
arbitrary 110 devices 70, and carry out store processing of the information 71 and -- present --

business -- when failure occurs in the system information processors 21 and 22, the reserve
system information processor 23 reads the taking over information 71 in 110 device 70, and
continues processing
[0038] Drayjig is drawing showing the configuration of other examples in the case of backing
up an information processor by the 1/0 device, and each information processor has taken the
configuration equipped with the local 110 device
[0039] while each information processors 20, 30, and 40 write out data to local 110 devices 201,
301, and 401, respectively -- an information processor 20 -- for example, to 110 device 70, an
information processor 40 writes out data to 110 device 90, respectively, and an information
processor 30 backs up data at 110 device 80 The sequence of the drawing 5 mentioned above

performs this beginning.
[0040] Drajng shows the configuration of other examples by which multi-access-control
equipment controls two SCSI. In this example, two SCSI is controlled from one multi-access-
control equipment, one side is made only into for sendings, and another side is made into

reception only.
[0041] In drawing, the SCSI controller 511 is only for sendings, and the SCSI controller 512 is
reception only. And in the writing to 110 device 70, the readout from I/O device 70 uses the SCSI
controller 512 using the SCSI controller 511. However, the SCSI controller 511 performs the
command to an 110 device altogether irrespective of a transmitting reception.
[0042] The method of this example is effective especially when the number of I/O devices is one.
That is, since a device can specify it as one set, an Arbitration and a selection are [an Arbitration
and a selection] omissible at the time of a deed and a subsequent access once [of the beginning].
Therefore, since it can be again made a command phase, -without acting as a bus free-lancer after
command complete sending by phase transition of SCSI, a high-speed data access becomes
possible.
[0043] In addition, although this example described above, otherwise it can be constituted so that
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the same data may be distributed to two or more I/O devices by using a broadcasting function, and
a network and an interface may not be limited to above-mentioned FDDI andabove-mentioned
SCSI, but may be other networks and an interface.
[0044]
[Effect of the Invention] As mentioned above, the access to two or more I/O devices is attained
from two or more infonnation processors, without changing an 110 device, since the multi-access-
control means which consists of a network control means, an I/O device control means, and a
protocol conversion means is established according to invention according to claim 1 as
explained.
[0045] According to invention according to claim 2, since the 110 device control section and SCSI
controller in an 110 device are sharing-ized, an equipment configuration can be simplified
[0046] Since the processed data which two or more information processors performed are stored
in an 110 device according to invention according to claim 3, a preliminary change can be
performed at high speed at the time of failure occurrence.
[0047] When according to invention according to claim 4 the unitary management of the backup
data can be carried out and especially the removable 110 device like DAT is used, a media
management becomes easy by specifying the information processor which backs up for every 110
device.
[0048] According to invention according to claim 5,since SCSI is divided into the transmitting
interface and the receiving interface, an 110 device access of a high throughput is realizable.

[Translation done.]
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* NOTICES *

The Japanese Patent Office is not responsible for any
damages caused by the use of this translation.

1 .This document has been translated by computer. So the translation may not reflect the original
precisely.
2.**** shows the word which can not be translated.
3 In the drawings, any words are not translated

CLAIMS

[Claim(s)]
[Claim 1] The access technique of the non-SCSI device characterized by accessing the non-SCSI
device connected to the virtual device driver according to the assigned command through the
virtual device driver to which the command sent through SCSI bus is picked up, this picked-up
command is sent to a virtual driver manager, the aforementioned command is assigned to a
suitable virtual device driver by this virtual driver manager, and this command was assigned.
[Claim 2] The command sent through SCSI bus from other ompUter systems is picked up. This
picked-up command is sent to a virtual driver manager. The aforementioned command is assigned
the virtual device driver specified by the logical unit number contained in the command by this
virtual driver manager. The access technique of the non-SCSI device characterized by accessing
the non-SCSI device connected to the virtual device driver through the virtual device driver to
which this command was assigned according to the assigned command.

[Translation done.]
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* NOTICES *

The Japanese Patent Office is not responsible for any
damages caused by the use of this translation.

1 .This document has been translated by computer. So the translation may not reflect the original
precisely.
2.**** shows the word which can not be translated.
3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]
[0001]
[Field of the Invention] This invention relates to the access technique of the non-SCSI device
which enables direct use (sharing) also from other computer systems that the device (non-SCSI
(Small Computer System Interfase) device) connected with the interface peculiar to a computer
system was connected to the computer system by SCSI bus.
[0002]
[Description of the Prior Art] A method which was shown in JP,4-297945,A ("the access
technique of an electronic filing system") as a conventional example of the technique of sharing a
non-SCSI.device is held. In this method, a gateway unit is prepared in the connection place of
SCSI bus, and use of the non-SCSI device connected outside is enabled by changing SCSI
command within a gateway unit.

[0003]
[Problem(s) to be Solved by the Invention] However, in this method, a gateway unit must connect
by SCSI bus. Moreover, since there was constraint that one ID must be assigned to a gateway unit,
it had become the failure at the time of making extension and connection. Moreover, in this.
method, the non-SCSI device connected with the interface peculiar to a computer system cannot
be directly used from other computer systems connected to the computer system by SCSI bus.
[0004] It is for offering the access technique of the non-SCSI device whose direct use of the non-
SCSI device connected with the interface peculiar tO a computer system also from other computer
systems connected by SCSI bus is enabled, without having been made in order that this invention
might solve such a technical probrem, and the place made into the purpose being able to make
extension and connection easily, and performing change of the physical connection on the existing
SCSI connection, addition of equipment, and setting change of a terminal.

[0005]
[Means for Solving the Problem] In order to attain such a purpose, the 1st invention (invention
concerning a claim 1) picks up the command sent through SCSI bus, sends this picked-up
command to a virtual driver manager, and is made to access the non-SCSI device connected to the
virtual device driver by this virtual driver manager according to the assigned command through
the virtual device driver to which the aforementioned command is assigned to a suitable virtual
device driver, and this command was assigned.
[0006] The 2nd invention (invention concerning a claim 2) picks up the command sent through
SCSI bus from other computer systems. This picked-up command is sent to a virtual driver
manager. The aforementioned command is assigned the virtual device driver specified by the
logical unit number contained in the command by this virtual driver manager. According to the
assigned command, it is made to access the non-SCSI device connected to the virtual device
driver through the virtual device driver to which this command was assigned.

[0007]
[Function] Therefore, according to this invention, by the 1st invention, the non-SCSI device
connected to the virtual device driver to which the command sent through SCSI bus was assigned
to the suitable virtual device driver by the virtual driver manager, and this command was assigned
is accessed according to the assigned command.
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[00081 In the 2nd invention, the non-SCSI device connected to the virtual device driver to which
the virtual device driver the command sent through SCSI bus from other computer systems is
specified to be by the logical unit number contained in the command was assigned by the virtual
driver manager, and this command was assigned is accessed according to the assigned command.
[0009]
[Examplel Hereafter, this invention is explained in detail based on an example. is a
structure-of-a-system view which comes to apply one example of this invention. In this drawing,
100 is the non-SCSI device connected with the computer system, the computer system of others [
200 / 300 I SCSI bus and], and the interface with 41-43. / peculiar to a computer system 100
[0010] The SCSI controller I which picks up the command to the computer system 100 to which
a computer system 100 is sent through the SCSI bus 200, A recognition [the logical unit number
(LUN) contained in the command in the command which the SCSI controller 1 pickd up] top,
The virtual driver manager 2 assigned to the virtual device drivers 31-33 specified by the
recognized LUN, The virtual device drivers 31-33 which perform a suitable operation or mediate
a transfer of the command to non-SCSI devices 4 1-43 according to the command sent from a
virtual driver manager 2, It has the computer-system basic section 5 which makes the basic
section of a computer system 100.
[0011] In this example, a virtual driver manager 2 is installed on a computer system 100 at the
time of system activation. A virtual driver manager 2 not only receives the command made into
the object of the access to the SCSI device connected to SCSI interface not to illustrate, but
performs assignment of starting of the virtual device drivers 3 1-33 at the time of activation, and
LUN to virtual device drivers 31.33, and assignment of a command according to LUN contained
in a command.
[0012] On the other hand, virtual device drivers 31-33 mediate the data transfer to the thing for
which processing which doubled with the actual condition of each interface the command
assigned from the virtual driver manager 2 is performed, arid non-SCSI devices 41-43 By
combining these, the access to non-SCSI 4 1-43 connected to the computer system 100 is attained
from other computer systems 300.
[00131 Next, an example of SCSI command transfer explains a concrete operation of this system.
In addition, the data flow from the computer-system basic section 5and the data flow from the
SCSI controller 1 are shown in 4jpg, as reference. The SCSI controller 1 will pick up the
command, if own ID is held in a register and the command for self exists on the SCSI bus 200.
And the picked-up command is sent to a virtual driver manager 2.
[00141 A virtual driver manager 2 assigns the command sent from the SCSI controller 1 to the
virtual device drivers 3 1-33 specified by the recognized LUN after a recognition of LUN
contained in the command. Virtual device drivers 3 1-33 perform an access by returning a virtual
driver manager 2 to through and other computer systems 300 for the response according to the'
device type.
[0015] For example, this printer shall be accessed from other computer systems 300, using as a
printer non-SCSI device 41 connected to the parallel port which exists on a computer system 100.
[0016] As the eye DIN ** * * * * * * (Identify) message (it is hereafter called ID message) for
making logical connection specified in the specification of SCSI was shown in drawing_3,
although, a virtual driver manager 2 recognizes LUN (number showing a target device) of ID
message, and passes ID message to the virtual device driver 31 specified by this recognized LUN.
In addition, in drwjng,3 , ifLUNTAR is "0", LUN expresses a target device.
[00 171 If there is no problem in setting up logical connection, a command will be transmitted
continuously and the art of the data sentafter that will be specified. In the case of a printer,
although logic connection may not be made with a paper jam etc., when other, the command
which notifies print start is transmitted to a virtual device driver 31 after ID message sending.
[0018] After that, print data are transmitted to a printer 41 via a virtual driver manager 2 and the
virtual device driver 31, and the access from other computer systems 300 is performed. And after
a printing end, the command which cancels logic connection is sent from other computer systems
300, and printing is ended.
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[0019] In addition, a release of the SCSI bus 200 is taken into consideration by sending during a
printing, the disconnection message by which a virtual device driver 31 is defined during SCSI
convention to other computer systems 300, when the receive buffer of print data becomes full by a
certain cause and the reception beyond it cannot be performed.
[0020] Thus, by considering that non-SCSI devices 41-43 are SCSI equipments, and processing
them Only by changing the software configuration only by the side of a computer system 100,
without performing change of the physical connection on the existing SCSI connection, addition
of equipment, and setting change of a terminal It is enabled to use directly non-SCSI devices 41-
43 connected with the interface peculiar to a computer system 100 also from other computer
systems 300 connected by SCSI bus 200, and extension and connection can also 'be easily made
now.

[0021]
[Effect of the Invention] According to this invention, so that clearly from having explained above
in the 1St invention The command sent through SCSI bus by the virtual driver manager is assigned
to a suitable virtual device driver The non-SCSI device connected to the virtual device driver to
which this command was assigned By becoming what is accessed according to the assigned
command, considering that a non-SCSI device is SCSI equipment, and processing it without
performing change of the physical connection on the existing SCSI connection, addition of
equipment, and setting change of a terminal It is enabled to use directly the non-SCSI device
connected with the interface peculiar to a computer system also from other computer systems
connected by SCSI bus, and extension and connection can also be easily made now.
[0022] In the 2nd invention, the command sent by the virtual driver manager through SCSI bus
from other computer systems The virtual device driver specified by the logical unit number
contained in the command is assigned. The non-SCSI device connected to the vfrtual device
driver to which this command was assigned By becoming what is accessed according to the

assigned command, considering that a non-SCSI device is SCSI equipment, and processing it
without performing change of the physical connection on the existing SCSI connection, addition
of equipment, and setting change of a terminal It is enabled to use directly the non-SCSI device
connected with the interface peculiar to a computer system also from other computer systems
connected by SCSI bus, and extension and connection can also be easily made now.

[Translation done.]
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PC-based Data Acquisition in an Industrial Environment

Steve Martin (Application Engineer Burr-Brown)

Almost as soon as the IBM "PC', was introduced, data
acquisition boards that could be plugged into it appeared on the
market. These early boards were quite basic - they handled analog
to digital conversion, digital to analog conversion, and digital
I/o.

Nevertheless, these forerunners to modern data acquisition
and control boards gave scientists and engineers away to apply
the power of the personal computer to their real—world
measurement and control problems. Most' importantly, they did it
an unprecedentedly low system cost.

As time went on, the boards became increasingly advanced.
Faster analog to digital convertors were incorporated with
programmable gain instrumentation amplifier front ends. Powerful
features such as on-board memory and sophisticated DMA technjques
began to appear.

A major limitation of the IBM "PC/XT/AT" family of. computers'
in data acquisition and control applications is 'the fact that
they were designed with office automation in' mind. They were
intended to be single user, single tasking, simple, low cost
machines. '

They excel at word processing and spreadsheet applications,
but are often not up to the real-time, requirements of high
performance data acquisition and control. Indeed, many of the
technical advances found, in to4ay's data acquisition and control
boards have been directed at overcoming this sort of limitation.

One excellent solution to this problem is to put, a high-
performance processor right on the data acquisition board This
processor can assume control of the data acquisition fumctionS,
allowing the personal computer to act in a supervisory role The
PC can transfer programs to the data acquisition system and leave
all the time critical operations where they are most effectively
dealt with

One data acquisition and control application was developed
by a small company in West Germany They used an intelligent data
acquisition board designed to monitor and control 16 ultrasonic
weldersinrealtime. ..

. '
At the beginning of the operation, the PC transfers the

control program to the board from disc. 'It also transfers various
standard parameters as explained below, and then starts the
bo'ards'processor. 'After this point the PC has no further,
interaction with the system other than to act as 'a power supply.

Sixteen of the digital I/O channels are connected to relays
used to turn the individual welders on or off. Additional
channels are connected to 'an 'external machine controller 'which:

"provides, supervisory control. .
'

For example, it determines, when a part is availab1e for
welding and informs the board. It also. monitors various system
level alarm conditions, such as open welder doors, and
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communicates these to the board as well.
Each of the 16 analog input channels are connected to one o:f

the welders. These are used to monitor the power output of
individual welders whenever a part is being welded.. The bandwidth
of interest is 50 Hz for each channel. To attain a clean 50 lz
bandwidth, the power is sampled at 1,000 samples/sec for each
channel. -

These samples are passed through a finite impu1Se response
(FIR) digital filtering algorithm to remove a 50 Hz hum. A 20:1
downsampling algorithm then is used to develop 50 clean
samples/sec/channel.

Note that since there are 16 channels, and each, must be
sampled at 1,000 samples/sec, the maximum aggregate system
throughput is 16,000 samples/sec if all 16 welders are cperating
concurrently. Since all required processing must be performed in
real time, each channels processing must be performed in between
two successive samples 1/16,000 sec, or 62.5 usec. This would be
an impossible task for a PC alone.

The power verses time curves developed above are compared
with a stored optimum which was transferred from the.. PC at
start-up. Additionally, alarm signals from the system supervisory
controller are monitOred, the On-time of each individual welder
is monitored, and total power for each welder is summed to give
energy.

Any anomalies in any of the monitored inputs are used to
shut down the offending welder. This provides early detection of
error conditions, prevents serious damage to the machine, and
prevents the production of large amounts of scrap material.

Another data acquisition and control application for this
type of system is in a high speed pneumatic actuator application.
Such systems can be found in a variety of industries including
aircraft simulators, automotive chassis testing, and high 8peed
manipulators.

This application uses digital and sCrial I/O to monitor and
control the position ot.a piston in a pneumatic tube.' The
position of the piston in the tube is determined by four, solenoid
valve connected to a high pressure compressed air system-two
valves each for upward and downward movement.

The position of the piston is monitored by a sophisticated
linear magnetic 'detection:system. A small inagn.et. is attached to
the piston and hundreds of sensors on the tube detect the
position of the piston.

With this system, an accuracy of better than 0.1mm can be
maintained over a length of one meter.

To achieve thu., the detector system communicates with an
intelligent board with a. serial data stream of 1.5 Mbaud on the.
processor's serial input. The board has 32 channels of digital
I/O to drive the four solenoid valves in response to set point
cammands from the host computer.. . . .

The 'PC's role is only supervisory,, all of thecomplex
feedback control algorithms are performed locally in the program
running on the board.With the actuator attaining speeds of
several meters per second, this is a demanding real-time data
acquisition and control application which would be very difficult
for the PC to accomplish on its own.

Another demanding application having appeal in a variety of
industrial applications was' demonstrated to a major aircraft
manufacturer. Their specific interest was in airframe structural
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testing, but the principles applied would apply quite well in
virtually any high speed, inultichannel control application.

The aircraft manufacturer was using hydraulic jacks which
were controlled by analog proportional valves to produce stress
on aircraft wings. Strain gages were used to monitor the stress,
and the manufacturer wanted to construct a stress test control
ay8tem.

Each hydraulic jack would have one or two strain gauges
associated with it. On computer command, a given stress level
would be called for by the. system which would then drive the
jacks and monitor the output from the strain gauges to achieve
that level in a feedback control arrangement.

The company wanted to control as many as 32 jacks, with up
to 64 strain gauges as feedback elements. They felt that an
update rate of 200 point/sec for each hydraulic jack would be the
optimum sample rate. Considering that there would be a possible
maximum of 64 analog inputs to monitor, this would be an
aggregate system throughput of 12,800 point/sec. .

The intelligent board would acquire the analog Inputs,
perform all necessary calculations, and send the analog control
outputs to a small block of the PC's memory under DMA control.
Through a second DMA process, again synchronised by the boards
pacer clock, these outputs are removed from the PC's memory and
sent to the analog output devices.

All of the data transfers through the PC is. done via DMA, so
none of the PC'S computing time isrequired after system start-
up. The total data transfer rate to the PC is 32 outputs * 2
bytes/output * 200 updates/sec, or 12,800 bytes/sec..

The DMA transfer rate from the PC's memory to the analog
output. is the same, resulting in a total rate of 25,600
bytes/sec. Since a PC is capable of bursts of up to 400
kbytes/sec, clearly this system uses very little of the PC's
capacity. .

.

The control algorithm 'for each channel must be run in the
time between analog sample's (within78 usec), this leaves 73
usec available to process each channel. .

. .

With a typical. TMS320C25 processor instruction requiring 286
neec in a system, roughly 250 instructions are allowed for each
of the 32 algorithms.' The Tàxas Instruments TMS32O user's guide
gives a simple example ofa PID loop, roughly equivalent to the
task at hand, which requi.rea 11 instructions running in
approximately 5,3 usec. .

. ..

From these rough. calculations it is clear there is plenty of
ti.me to execute a fairly complex control algorithm in real time
for each channel

Applications such as above are being satisfied today, but
typically not with personal computers. These applications are
being fulfilled with high powered V and multibua systems, with
very high cost and long development times.

With sophisticated data acquisition and control processors,
many of these tasks now can be accomplished using low—cost
personal computers System integration and software development
are greatly simplified, and the total system cost can be reduced •.

to a fraction of is present level.
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High Speed PC-based Data Acquisition Systems

Jeffrey R. Payne
Bradford A. Menz

et al.

Abstract —. Currently a number of PC-based data
acquisition development systems are commercIally available to
users. These systems read'and write data In real.time from
embedded control systems, and then store and display that data
for useby theend user. However, many of these systems falter
when pushed into the realm of high speed data acquisition,
which In this paper is defined as less than 0.5 second sampling.
They not only falter In this regard, but also fall to achieve
many of the goals established herein for a robust, open system..
This paper discusses goals and components for PC-based data
acquisition systems which monitor high speed processes such as
drive and tension control. -

-

I. INTRODUCTION

Until recently, within the last three years, high speed
data acquisition systems which guaranteed data integrity
could only be implemented on high end platforms such as
VAX1VMS or UNIXtm systems. These provided
sophisticated multitasking operating systems and enough
horsepower to not only provide data collection of tens of
thousands of 1/0 points, but also provide graphical
interfaces to users. These systems were, and still are,
expensive to buy and maintain.

Data collection on PCs has been, and continues to be;
rather disappointing fbr users who demand high speed
sampling, data integrity, and data Storage. This has been
due to a combination of the lack of CPU power, the lack of
sophistication Of PC operating systems, and the slow speed
of peripheral devices such as disk drives. Therefore, many
users are reluctant to leave their high end systems and look
at what can be done on the PC platform.

However, the' recent availability of powerfiul PC
hardware an1 software has now made it possible for the PC
platform to match the data acquisuion performance of
traditional high end systems. The following sections
describe the design and implementation of such a system on
the PC. The design of the system maximizes the use of the
large PC application base which already exists, instead of
reinventing existing functionality.. The following sections
are presented:

IL Goals: List of goals which a good PC-based high
speed data acquisition and display system should
achievt

IlL System description': Description of existing
hardware and softsare products for the system
which achieve the stated goals.

IV Case study: Brief overview ofan existing data
acquisition system created using the stated system
description.

V. Co'nclusion: Revieiv of ihe issues discussed.

IT. GOALS

The first step in designing and-implementing a flexible,
high speed data acquisition 'system on the PC platform' is to
specify a set of goals which the'system must achieve. This
section list these goals, and also how most other PC systems
fail to meet them. The failure of these existing systems to
meet these goals is what separates them from the PC system'
being designed. The following goals arediscussed:

A) Guaranteed highspeeddata acquisition
B) 'Minimizedsample skew
C) High speed response
D) Data acquisilion functionality
E) Low cast

'

1 Look andfeel
G) Extensibility
H) Compatibility

A Guaranteed High Speed Data Acquisition

High speed processes, such as variable speed drive
control, and steel, rolling, demand high spded data
acquisition. Sample intervals of 20 milliseconds 'to 50
milliseconds are the goal of the system-being discussed here.
Also, to meet the dais demands of modern production
machinery, the system must be able to provide this sampling
for up 'to 10,000 analog and digital values from the
monitored system.

In addition, to provide reliable diagnostic and operator
information, data collection at the stated 'interval must' be
guaranteed. Guaranteed sampling ensures that data samples
are not missed because the system is busy doing some other
task, such as updating an operator screen.

This is the most important goal to meet in the
development of the data acquisition system. However, this
is the one which most PC systems fail to meet. Without
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meeting this goal, most PC systems are useless in
monitoring and diagnosing high speed processes. This is
due to the following facts: inadequate "fast" sampling rates
of 1 second or 0.5 second; data sampling cannot be
guaranteed.

B. Minimized Sample Skew

Skew refers to drifting in time from the specified
sampling interval. For example, reading a 2Oms sample at
lSms since the last sample, or at 22ms since the last sample
means that a 2ms skew has been introduced into the data
collection. When skew approaches the sample interval,
detecting cause and effect relationships using trended and
exception data becomes impossible.

Not only must skew be minimized from sample to
sample, but also within samples. For example, skew is
introduced into a sample if the system interrupts its
sampling to perform an operator task such as responding to
a mouseclick. Introducing skew within a sample makes the
data collected in that sample questionable, and there is no
way to tell that the skew was introduced.

Due to conununication propagation delays and other In order to provide a competitive product. the
latencies involved in data acquisition systems, t S development costs must be low in orderto keep the selling
impossible to eliminate skew. However, the components of price as low as possible. Engineering costs for customizing
the PC system should ensure that the data acquisition system the system for end users must also be kept low. in addition,
does not.further skew samples. The operating software of hardware costs must be minimized while still providing
most PC systems often do further skew because of the enough computing power for the system.
environment under which it runs. roprietaiy hardware and. software must.be minimized in

order to meet these low cost goals. For example,
C High Speed Response development effort should not be put into a graphics editor If

In order to monitor high speed processes the PC a superior off-the-shelf product is available, nor should a
platform must be powerfld enough to support the runmng propnetaiy operating systeni be developed if a superior off-
software This includes components such as the the-shelf product is available
microprocessor peripheral devices like the disk drive and Most PC system providers however do develop a
video accelerator and metnoiy capacity Powerful PC number of propnetaiy components in their systems This
platforms have become available only within past several not only increases the cost to the end user and the cost of
years Also, the operating software must be sophisticated engineering to the provider, but also makes the end user

enough to take advantage of provided platform dependent on the provider for features and tlmctionahty
Tlus goal must be met in order to provide a useful This locks the end user into the provider for the lifetime of

operator interface Graplucal elements on the screen should the system, and requires specialized knowledge to work with
update fast enough to emulate analog display devices such the propnetaiy system
as bar graphs If these graphical elements cannot update this Propnetaiy systems usually tiy to match functionality
quickly problems in the monitored process can be masked which already exists and usually fail For example,

All graphical elements on an operator screens must propnetaiy graphics editors database managers and even
update a minimum of five times per second in order to operating systems cannot match the features and installed
provide accurate timely data about the monitored process base of commercially available "off-the-shelf products
Trend screens must be able to scroll smoothly while By using off-the-shelf 'open" products add ons and
displaying 20 to 30 samples per second. When leaving one improvements to the system can be made by end users at
operator screen, the next screen must be displayed with their discretion, independent of the provider. In addition,
current data in two seconds or less the end user is usually fanuliar with off the-shelf products

Since most PC systems do. not use robust operating before the PC system is purchased. Thus, the end user is
software operator interface performance can sometimes only already familiar with the PC system thereby reducing the

learning curve and the costs associated with it.

be improved through additional hardware investments. This
is also true in regard to inaccurate data acquisition.

D. Data Acquisition Functionality

The system must provide all expected data acquisition
functionality, such as fault and alarm management, and
trending. This functionality must be provided at the
sampling rates being supported, and for suitable lengths of
time, for example, storing trended data for several days.

Indeed, one of the goals of the system is to provide
trending for up to 1,000 digital and analog values
continuously and simultaneously. This allows operators and
maintenance personnel to diagnose a problem without
having to specifSr which values to trend beforehand.

In contrast, some PC systems only trend data when they
are told to. This meansthat the person setting up the trend
must know which values to trend before a problem occurs
If an important value is not setup beforehand, nothing can
be done about it until the problem occurs again.

E. Low Cost
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F. Look and Feel

The PC system must provide a familiar "look and feel"
to the end user's engineers and operators. For example,
pushbuttons on the screen look like pushbuttons.and behave
like pushbuttons, i.e., they "depress" when clicked, and
return to their original look when released.

Some PC systems, however, cannot provide this look and
feel because, for eàmple, they are designed to be
"portable." A portable application can be developed on a
Microsoft® Windows' platform, and then moved to a
UNIX platform without requiring any additional
development (theoretically, of course). In. order to provide
this feature, however, look and feel is sacrificed since all
platforms do this differently, and the system is thus designed
to the lowest common denominator.

G. Extensibility

Extensibility means that the fimetionality of the PC
system can be easily extended and enhanced. For example,
if communication is required from the PC system to an
external computer system in order to transfer data, then it
must be possible to add that functionality to the basic PC
system. Ideally, extensibility should be built into the system,
and should allow the end user to make enhancements
without assistance from the provider. The goals described in
section lIE, Low Cost,. must be met here as well.

Most PC systems are extensible. However, the PC
system providers usually require that the end user purchase
separately some kind of development toolkit.. In addition,
these toollcits usually require that a good deal of C language
code be wrtten to Implement the desired fhnctionality,
which is difficult for the end user with a small engineering.
staff. SOmetimes providers sell bundled functionality, such
as a' communication package, but this runs counter to the
issues described in section lIE, Low Cost, in that it is a
proprietary component.

H. Compatibility
The PC system must be compatible with other PC

software. products. This means that the development
components and the data collection components of, the
system work with Microsoft Windows products. In addItion,
communication from the PC system to other systems support
industry-standard protocols such as TCPIIP.

Meeting this goal also requires that the issues listed in
section lIE, Low Cost, be addressed. Proprietary solutions
to compatibility, especially in communications, must be
avoided since these require a large engineering effort to
develop and maintain.

III. SYSTEM DESCRiPTION -

This section describes the hardware and software
components required to implement the PC data acquistion
system. Each of these components is used in the PC system
in order to address th& issues listed in section II, GoALS.
The following PC system components are discussed:

A) Hardware
B) Operating systems
C) Graphical interface development package

A. Hardware

The haidware of the PC syitem is the foundation of high
speed data acquisition and stOrage. The most sophisticated
operating software cannot provide the required functionality
if the hardware cannot run it fast enough. As mentioned
previously, 'it is only in recent years that hardware powerful
enough for this system has become available.

A very powerful PC platform can be put together today
for less than $5,000. The 1ase platform for the PC system.
being designed here is a deshtop PC. All of the components
listed below can be modified where desired; the following
are the minimum requirements:

• Intel 80486/66MHz microprocessor
• 16MbofRAM
• 540Mb IDE hard drive
• Video accelerator card with 1Mb of VRAM
• Industrial trackbafl
• 14" color VGA monitor

This PC platform addressCs several of the goals
presented in the previous section. These include: -'

Section IIA, Guaranteed High Spóed' Data
Acquisition

• Sàction IIC, High Speed Response
• Section lIE, Low Cost .

B Operating Systems
The operating system provides the environment in which

all of the PC system software runs. It controls 'which
competing software tasks can have access to the underlying
hardware, including thó CPU. It also controls when tasks
can access the hardware. Different operating systems
control access differently. In ,the PC enviromnent, either
"cOoperative" multitasking or "preemptive" multitasking is.
provided. .

.

1. Cooperative Multitasking
The most popular PC operating system, Microsoft

Windows, control tasks' access to the hardware, using
cooperative multitasking. Windows cannot allow a laslc to
run until the currently running task decides to .give.up its
access to the hardware. For example, a data acquisition-task
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running in Windows cannot sample data when an operator
is switching screens; screen switching is perfonned by a
separate task. Since most PC systems are designed to run
under Windows' cooperative multitasking, neither high
speed sampling nor guaranteed data acquisition can be
provided by these systems.

2. Preemptive Multitasking
Another PC operating system, Intel's® iRMX, controls

tasks' access to the hardware using preemptive
multitasking. iRMX decides, based on a task's priority and
whether or not it is ready to run, whether the currently
running task should be preempted in order to run another
task. For example, a data acquisition task with a high
priority is run by IRMX whenever it is ready, based on
sample interval; iRMX preempts any currently running,
lower priority task in favor of the high priority one.

Preemptive multitasking ensures that a data acquisition
task meets the specified sampling interval. In addition, it is
run at exactly the sampling interval, thereby minimizing
skew between samples. Once the data acquisition task is
running, iRMX ensures that the task is not interrupted until
it is finished. This minimizes skew within a sample.

In fact, because of the deterministic, preemptive
operation provided by iRIvDC, it is the operating system used
by the New York Stock Exchange. IRMX allows the
Exchange to provide information to all, traders
simultaneously, thereby ensuring fairness and thneliness to
all users. Also, iRMX is used in many banking ATM
systems because of its features.

3. IRMX'and DOS/Windows -
iRMX allows Microsoft DOS to run as a task

controlled by iRMX. This.meati that a PC running iRMX
may also run DOS and Windows' at the same time.
DOS/Windows provides its cooperative' multitasking for
tasks it is running, while IRMX provides preemptive
multitasking to all of the tasks it is running. This allows a
user to run all DOS applications and Windows applications
(in standard mode) without knowing that iRMX is really in
controL

By using this combination of operating systems, a
number of goals in the previous section have been
addressed. These include:

• Section hA, Guaranteed High Speed Data
Acquisition

• Section IIB, Minimized Sample Skew
• Section ITC, High Speed Response
• Section lIE, Low Cost
• Section IIF, Look and Feel

C. Graphical Interface Development Package
After the data acquisition and data management issues

have been addressed, the presentation of data to operators is
the next issue. The graphical interface development
package is the key to how this is done., Many PC system
providers supply their own proprietary packages. However,
with the recent introduction 'of Microsoft's Visual Basic,
these proprietary packages have become obsolete. The
following sections highlight Visual Basic's usefulness as an
operator interface development tool.

1. Visual Basic Introduction

A standard set of Windows graphical tools are provided
with Visual Basic in order to create graphical screens.
These include tools such as pushbuttons, radio buttons, list
boxes, frames, and panels. If other kinds of tools are
required, then they can be created by using Microsoft's
VBX'1 standard. This allows users to create tools which fit
their application. For example, a user can buy or create a

Visual Basic is an inexpensive development tool which
'allows the user to easily create Windows-based graphical
interface applications. Development is done 'using "drag
and-drop" graphical objects, and event-based programming.
Event-based programming allows the developer to specie',
for example, what the program should do when a,user clicks
a pushbutton, or selects an item from a list box.

The 'programming language is the powerful object-
oriented Basic which Microsoft uses across all of its
productivity tools, such as Access', Excel", and WOrd.
This is not a proprietary scripting language, which is
typically provided on most PC platforms; it is afull featured,
enhanced Basic. It is easy to learn without spending a great
deal of money and time'at a provider's training facility. In
'fact, Visual Basic is. becoming a tie facto standard: for
programming under Windows because of 'its ease of use.

Visual Basic provides industry standard extensibility
already built in. Since it is a Microsoft product, it provides,
excellent compatibility with other Microsoft prOducts and
'formats, 'such as Excel spreadsheets, Access and FoxP&'1

4. Conclusions for the PC System databases, and OLE compliance. These items are
The PC system being designed here should use the discussed in the following sections.

iRI4X and DOS/Windows combination. The data
acquisition, trending, fault and alarm management, and
other critical tasks are written to run as iRMX tasks and
take advantage of its preemptive multitasking, The
graphical interface tasks are written under DOS/Windows to
take advantage of the large application base, and the user's
familiarity with its look and feel.

'2. Visual Basic Extensibility
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VBX to provide a drag-and-drop graphióal tool which shows
current values read by the data acquisition portion of the PC
System.

Visual Basic also allows a programmer to make calls to
external Dynamic Link Libranes, or DLLs, A DLL is a
module which contains routines not defined in the Visual
Basic application For example, the programmer can call
the Windows API DLLs to directly manipulate the Windows
environment The programmer can also write an
application-specific DLL to implement functionality not
possible through Visual Basic.

3. Visual Basic Compatibility

Visual Basic provides compatibility with all other
Microsoft "suite" products right out of the box. For
example, Visual Basic contains a data control tool which
can read and write Access databases, FoxPro databases,
Btrieve databases, and others. OLE compliance is not only
built in, but is also complete. This allows data created
through other OLE-compliant applications such as Excel
and Word to be brought directly into a Visual Basic
application without programming.

4. Conclusions for the PC System

By using Visual Basic, the PC system being designed
provides an excellent graphical tool, which is also an
inexpensive off-the-shelf package. Therefore, this
eliminates the cost Of development and maintenance of a
propiietaiy package. Also, Visual Basic provides more
functionality and ease of use than most of the prOprietaiy
packages supplied by other PC system providers.

By using Visul Basic, The following goals listed in the
previous section have been addressed:

• Section lIE,, Low Cost
. Section TIP, Look and Feel
• Section 110, Extensibility
• Section IIH, Compatibility

IV. CASE STUDY: SIGMA

The authors of this paper have used the tools described
in section ifi,. SYSTEM DESCRIPTION, to develop a PC-based

high speed data acquisition system called SIGMA, which
• achieves many of the goals described in section section II,

• Gos. The SIGMA system is used to monitor and provide
diagnostics for high speed drive applications. Refer to Fig.

•
1, SIGMA Trend Screen displaying SOms data, which shows
5Oms trend data being displayed on SIGMA's standard
trend screen.

The SIGMA system has the following features:
Guaranteed 3Oms to 5Oins sample intervals, with
minimal skew and guaranteed sampling for
10,000+ analog and digital values;

• Trending of 1,000+ analog and digital values from
the monitored system continuously at the Sample
interval. Storage is limited only by disk space.

• Trending of one second samples, which are
generated by.. averaging the high speed samples
toghther' Storage is limited only by disk space.

• Standard alarmand fault management for 7,500+
digital values.

• Data are updated on screens between five and eight
times per second bised on screen comp1exity

• Standard VGA screens running under Windows for.
• displaying treaded data and alanu fault data, which

eliminates reengineering from system to system.
• Easy custom screen generation with a set of drag-

and-drop graphical tools which interface directly
with the data acquisition engine.

The SIGMA system consists-of the following:
• PC hardware as described -in section lIlA,

Hardware.
• iRMX operating system running DOS/Windows

and the data acquisition tasks preemptively.
• Visual Basic as the graphical interface development

tool for standard and custom screens.
The amount of proprietasy hardware and software used

in the SIGMA system has been minimized as much as
possible. The SIGMA system uses industry-standard
operating systems, graphical development tools, and data
representations, such as Excel spreadsheets and Access
databases. However, proprietFy software is used as follows:

• iRM.X data acquisition tasks.. It must be noted,
however, that all data acquisition system providers
implement propnetary data acqwsition schemes.

• Visual Basic -extensions thtough proprietaiy VBXs,
which display collected data in a variety of text or
graphical . formats without requiring any user
programming in Visual Basic These VBXs were
written solely for the convenience of the end user,
but are not required to create data display screens.-

• DLLs which provide 'fast access to all collected
data; these move data from the IRMX environment
to the DOS/Windows environment. DLL transfer is
used instead of DDETh transfers because' it is at
least an order of magnitude faster

The design of the SIGMA system also -involved
'specifying non-goals, .i.e., those Issues which would
explicitly be left out of the design. The non-goals of the
SIGMA system included: :

• Portability: SIGMA 'was designed only as .a PC
system running undeiiRMX, and DOS/Windows.

• Universality SIGMA was designed to
communicate only with one major drive system

•
mahufacturer

.
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The SIGMA system succeeds in achieving many of the
goals established herein. It has low development and
engineering costs because of its use of off-the-shelf products,
excellent data integrity because of the operating system and
data acquisition tasks, high throughput between the
monitored system and the PC, and the familiar look and feel
of Windows.

V. CONCLUSION

The case study, the SIGMA system, shows that the PC
system described in the preceding sections can be
implemented, and can monitor and diagnose high speed
processes. Furthermore, the system described in the
preceding sections is unique in two aspects:

1. High speed, high integrity data acquisition, storage,
and display on the PC platform formerly possible
only on high end platforms, such as VAX/VMS or
UNIX systems.

2. Reliance on low cost, off-thc-sheIf industry-
standard products to implement the system, rather
than on high cost, proprietaiy products.

Fig, 1, SIGMA Trend Screen displaying SOms data
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A. Documents cited in the national German examination

proceedings

EP 0685799 Al

This reference discloses an interf ace by means of which several

peripheral devices can be attached to a bus. An interface is

connected between the bus of a host device and various
peripheral devices. The interface comprises a finite state

machine and several branches, each of which is assigned to a

peripheral device. Each branch comprises a data manager, cycle

control, user logic and a buffer. This interface device
provides optimal matching between a host device and the

specific peripheral device.

This reference is not pertinent to the present invention, since

it does not disclose that the interface device is configured by

the processor and the memory in such a way that the interface

device, when receiving an inquiry from the host device as to

the type of device attached to the multi-purpose interface of

the host device, sends a signal, regardless of the type of the

data transmit/receive device attached to the second connecting

device of the interface device, to the host device, which

signals to the host device that it is an input/output device

customary in the host device, whereupon the host device
communicates with the interface device by means of the driver

for the input/output device customary in the host device. In

contrast thereto, this reference provides an optimal matching

between the host device and the specific peripheral device.

This reference teaches away from the present invention. The

present invention provides a general purpose interf ace device

which simulates a certain input/output device to a computer,

respective of the actual peripheral device connected to the

inventive interface device, wherein this reference teaches to

provide an optimal adaption of the host processor to the
specific interface actually connected to it.
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"Communication method between devices through FDD interface"

The specialist publication IBM Technical Disclosure Bulletin,

Volume 38, No. 5, page 245, "Communication method between
devices through FDD interface" discloses an interface which

connects a host device with peripheral devices via a floppy

disk drive interface. The interface consists in particular of

an address generator and MFM encoder/decoder, a serial/parallel

adaptor and a format signal generator. The interface makes it

possible to attach not only a floppy disk drive but also a

further peripheral device to the FDT host controller of a host,

device. The host device assumes that a floppy disk drive is

always attached to its floppy disk drive controller and'
communication is initiated if a corresponding address is
correct

This reference is not pertinent to the present invention, since

it does not contain information as to how communication should

be possible if the interface is connected to a multi-purpose

interface instead of to a floppy disk drive controller
Additionally, this reference does not disclose any inquiries

similar to the inquiry of the last feature of claim 1

"IEEE 488 and VXIbus control, data acquistion and analysis",

National Instruments, pages 3—118 to 3-123

This reference discloses a DSP board having a DMA controller, a

memory, analog inputs and analog outputs This reference,

however, does not include any hint to the inventive
configuration which is the subject of the present application

B Documents cited in the International examination proceedings

U S Patent No 5,487,154

This reference discloses a digital signal processing system

having a CPU which is connected to a digital signal processor

(DSP), a memory, a DMA controller and a decoder, via an address
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bus. The DSP, the memory and the DMA controller are connected

to an external input/output device, which is, for example, an

analog/digital converter. An input/output peripheral device is

connected to the data. bus. This peripheral device can be

addressed by the CPU via the address decoder. Thus, this
reference shows an interface device which turns on its

analog/digital converter or bypasses its analog/digital

converter, in dependence upon the timing of a connected
analog/digital converter.

This reference, however, is not pertinent to the present
invention, since it does not disclose an interface device that

connects the host device and the data transmitter-receiver, the

host device comprising drivers customary in the host device.

Additionally, this reference does not disclose the inventive

configuration which comprises the inquiry in the last paragraph

of claim 1. When the inventive interface device receives an

inquiry from the main CPU, it replies to this inquiry by
stating that a certain input/output device is connected to

itself. This reply, however, is independent on the device

actually connected to the inventive interface device. By using

this configuration, the host computer will communicate with the

interface device and such, wth the peripheral device connected

to the interface device by using a driver which is optimally

adjusted to the host computer, i.e. the main CPU.

U. S. Patent No. 5,510,775

This reference discloses a method of personalizing an
electronic module and electronic circuit and module for
implementing the method. In a vehicle in which the electric

cable tree is replaced by a serial data transmission bus
connecting electronic modules for controlling actuators or for

acquiring signals from sensors, this method is used for
personalizing these modules. In otherwords, these modules are

provided with unique identities such that they can be addressed

individually.

This reference is not pertinent to the present invention, since
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it does not disclose an interface device for communication

between a host device which comprises drivers for input/output

devices customary in a host device and a multi—purpose
interface. Additionally, this reference does not disclose the

inventive configuratibn of the interface device as outlined

above.

U. S. Patent No. 5,444,644

This reference discloses an auto—configured instrumentation

interface. This interface, which is controlled by a
microprocessor of a data acquiring system, allows an
identification of the type of different input/output devices by

means of a systematic analysis of analog characteristics of the

input/output devices.

This reference is not pertinent to the present invention, since

it discloses that the host computer must have detailed
knowledge about the actual type of the peripheral device
connected to the host computer. In contrast thereto, the
inventive interface device tells the host device that it is

connected with a certain input/output device customary for such

a host device, while the type of the input/output device
connected to the inventive interface device may be totally

different..

U. S. Patent No. 5,291,611

This reference discloses a modular signal processing unit in

which single chip digital signal processors can be combined

parallely or serially.

This reference is not pertinent to the present invention, since

it does not disclose the inventive configuration of the
interface device.
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Dynamic Signal A. Auisition, and
DSP Board for the PC AT
A T-DSP2200

AT-DSP2200

NATiONAL 1NSTRUMENI

Overview
The AT-DSP2200 is a high-perforthance

digital signal processing (DSP) board
with high-accuracy audio bandwidth
analog input/output for the PC AT The
AT-DSP2200 gives the PC a dedicated high-

speed floating point computation engine that
can perform scientific calculations fluster than

the general-purpose 80x86 microprocessor
on the PC. At the heart of the AT-DSp2200
is the AT&T WE DSP32C chip.

Additionally, there are two channels of 16-bit
analog input with 64-times oversampling

delta-sigma modulating analog-to-digital
converters (ADCs) and antialiasing filters. A
90 dB signal-to-noise ratio (SNR), -95 dB
total harmonic distortion (THD), and

0.025 dB amplitude flatness make it

possible to acquire signals with extremely

high accuracy without introducing noise.

Applications
The AT-DSP2200 provides the

computational power so that many test and
measurement applications can operate in real
time. You can use the AT-DSP2200 for

analysis of audio bandwidth signals
(DC to 22 kI-lz) or in numerically intensive

applications. You can rise high-speed data
acquisition combined with the simultaneous

digital signal analysis capabilities of the
AT-DSP2200 in real-time applications such

as Fourier analysis, spectral analysis, digital
filtering, waveform analysis, and statistical
analysis. The AT-DSP2200 computational
power also makes it appropriate for process

control applications requiring complex
controller algorithms.

The ultra-fst numeric computational power
of the AT-DSp2200 makes it ideal for vector
multiply and add applications. The

AT-DSP2200 has unique versatility and real-
time performance capabilities, which you car
use in the following applications:

• General-purpose DSP
• Vibration and machine test

Instrumentation and spectral analysis
• Voice and speech analysis

In addition, the high-resolution audio
frequency AID and D/A is used for

digitizing and synthesizing signals with

The board also has two channels of 16-bit

analog output with 8-times oversainpling
filters and 64-times oversampling delta-sigma

modulating DACs. Analog output filters
smooth the waveform to remove unwanted

higher frequency images.

On-chip DMA from the analog serial input
to local memoiy and from local memory

to the analog serial output, along with on-
chip DMA from the PC interlace to -

local memory make data management
very efficient.

• Acoustics

• Analog telephony
• Medical research
• Sonar

• Distortion measurements
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Dynamic 5igii Acquisition and
DSP Board for the PC AT

22 kHz bandwidth or less. The antialiasing
filters on the input and the anti-imaging
filters on the output ensure that signals are

acquired and reproduced with extremely
high fidelity. Applications include audio
signal processing and analysis, audio
workstations, audio and music synthesis,
acoustics and speech research, and sonar and
audio frequency test and measurement.

Hardware
Single Chip DSP Processor—The processor
on the AT-DSP2200 is the AT&T

WE DSP32C, which has die following features:

• Four-stage instruction pipeline with
conflicts managed transparently to the user

.80 ns single-cyde instruction and
execution time for 12.5 MIPS

• Parallel multiplier and ALU instructions in

a single cycle for 25 MFLOPS
• Up to 384 Kwords (1 word is 32 bits) of

local, zero wait-state memory
• 1.5 Kwords of on-chip RAM

•Memorycanbeaddressedas8, 16,
or32 bits

• 32-bit instruction and data words,
24-bit addresses

• Four 40—bit floating point accumulators

• IEEE standard 32-bit floating-point

operations
• 16 and 24-bit integer operations

25 Mbirs/s serial1/0 ports with DMA or

interrupt options capable of servicing an
AT-A2150 orAT-MIO-16X

• 16-bit parallel I/O port with DMA or

interrupt options
• Two and three-operand instructions
• Zero-overhead looping
• Internal and external interrupts

• Low-power CMOS technology

The WE DSP32C is a floating-point

digital signal processor. Floating-point
applications are simpler to develop, and
they also execute fster on floating-point

digital signal processors than on fixed-point
processors because numbers do not need
to be continually scaled during multi-

stage calculations.

DMA Controller—The on-chip DMA
controller is capable of transferring data from
the serial input to local or on-chip memory,
from local or on-chip memory to the serial
output, and to or from local or
on-chip memory from or to the paraild

I/O port.

Memory—The WE DSP32C has 1.5
Kwords of on-chip memory. In addition, the
AT-DSP2200 has 64, 128,256, or
384 Kwords of local, zero-wait-state memory.
Only the 128 and 256 Kwords versions can

beupgraded to larger memory configurations.

AT-D5P2200 4. 5.51-25. 6,6.4,8. 11.025, 1-2. 12.8,

16,22.05,24,25.6. 32.44.1,48. ad 51.2 kS/i

Analog Inputs —The AT-DSP2200 has two
channels of 16-bit resolution analog input.
The channels are simultaneously sampled at

various software-programmable rates,
induding divisions of 32.0, 44.1,48.0, and
51.2 kS/s (44.1 kS/s is the standard for
compact disk (CD) players, 32.0 and -

Figure 1. AT-DSP2200 Block Diagram

NATiONAL INsrRuMENTs 3-"9
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Interrupts — TheAT-DSP2200 and the PC
can communicate with each other by
sending interrupts. The AT-DSP2200 can

interrupt the PC by asserting an interrupt
request line on the PC AT I/O channel.
Similarly, the PC can interrupt the

WE DSP32C by writing to the interrupt
register of the chip's parallel interface. The
data sent during this write can be
information for the WE DSP32C to use
during its interrupt service routine.

RTSI Bus—The RTSI bus is a ribbon-cable
bus that interconnects along the top of the
AT Series boards. The bus uses a RTSI

switch cusrom gate array to route timing

signals, trigger signals, interrupt signals, and
serial digital data to and from the RTS1 bus.
Several DAQ and DSP boards can then use

RTSI to synchronixe analog-to-digital (D/A)

conversions, digital inputs, digital outputs,
and counter/timer operations between

multiple boards. In addition, the RTSIbus
can send interrupts directly to the
AT-DSP22O() from other AT-DSP2200
boards or AT Series DAQ boards.

Software
National Instruments has developed several
software packages to control data acquisition
functions on PC-based DAQ boards. The
following software is included with the
AT-DSP2200:
• SpectrumWare
• NI-DAQ for DOS
• NI-DAQ for Windows
• NI-DAQ for Windows NT
• NI-DSP for DOS/LabWindows

The following software is available separately
• LabWindows for DOS
• LabWindows/CVI
• LabVIEW for Windows
• LabVIEW for Windows NT

Developer Toolkit - includes an AT&T C
compiler, assembler, linker, debugger, and
documentation. With these tools, a

developer can program the AT-DSP2200
directly, using its flexibility to custom tailor a
PC AT DSP system to his or her application.

NATIONAL INSTRUMENTS
3-121

Dynamic Sign Acquisition and
DSP Board for the PC AT
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48.0 kS/s are standard rates used in digital
audio tape (DAT) recorders, and 51.2 kS/s is
a standard frequency for use with Fourier

analysis). The analog input has software-
programmable AC/DC coupling and can

digitize signals within a voltage range of
V (2 Vrms). To prevent damage to

the board, the input circuitry also has over-

voltage protection for inputs up to V.

Antialiasing - theAT-DSP2200 has both
analog and real-time digital filters

implemented in hardware to prevent aliasing.
Input signals are first filtered with analog
filters to remove any signals with frequency

components beyond the range of the
AT-DSP2200. Then, digital antialiasing
filters automatically adjust their cutoff

frequency to remove any frequency
components above one-half the programmed
sampling rate. Because of this advanced
analog input design, you do not have to add

any fllrers to prevent aliasing.

The analog input stage acquires signals with
extremely low noise and low distortion. The
board has a 93 dB dynamic range that makes
it possible to acquire waveforms without any
significant noise error. Because the board has a

THD ofonly-95dB, the digitized signals are
a true representation of th analog signal
applied to the input of the board. Signals from
DCto 22 kl-Iz are acquired with accurate
amplitude because the amplitude flatness in
this frequency range is within 0.025 dB.

The low noise andlow distortion of the
AT-DSP2200 are achieved by using state-of-

3-120

the-art 64-times oversampIin, delta-sigma
modulating ADCs. These ADCs sample at
64 times the specified sampling rate with
1-bit resolution. A noise-shaping technique
then shifts quantization noise to higher

frequencies. Extremely flat, linear-phase,
lowpass digital filters then remove this noise,
divide the sample rate by 64, and increase
the resolution to 16 bits. Using the delta-
sigma modulating ADCs, the AT-DSP2200
is immune to differential nonlinearity
(DNL) distortion associated with
conventional DAQ boards.

The oflet voltage of the analog input is self-
calibrated by software to within least

significant bits (LSBs). The gain accuracy is
calibrated to within dB by adjusting
onboard trimpots. A precision voltage
reference ensures that the input gain is stable
and accurate.

AT-0SP2200 4, 5.5125.6.6.4.8, 11.025, 3.2, 12.8. 16.

32.05,24,25.6.32, 44i. 48, and 51.2 kS/s

AnalogOutputs-. The AT-DSP2200 has
two channels of 16-bit resolution analog
output. The channels are simultaneously
updated at various software programmable
rates induding divisions of 32.0, 44.1,48.0,
and 51.2 kS/s. The analog output circuitry
uses 8-times oversampling filters with 64-

times oversampling delta-sigma modulators
to generate high-quality signals. The board
has jumper-selectable AC/DC coupling
and can generate signals within a range
of V (2 Vrrns).

Antiallasing Filters—The AT-DSP2200 has

both analog and digital anti-imaging filters.
These filters remove unwanted glitches and

high-frequency signals that are generated when
an analog signal is generated from digital data.
The digital filters limit the bandwidth of the
output signal to half the original conversion

rate, thereby rejecting images caused by the

8-times oversampling process. The analog
filters are smooth, third-order, linear-phase
filters that reject unwanted images created by
the digital-to-analog converter.

The signals generated by the analog output
circuitry are low-distortion, low-noise,

frequency-flat analog signals. The dynamic
range is 92 dB and intermodulation
distortion (IMD) is -90 dB. The analog

I outputcircuitry has a gain adjustment
range of dB and offset accuracy
within±3 rnV.

PC AT I/O Channel Interface -The PC AT
I/O channel interface accesses the
WE DSP32C parallel I/O port as well as
various configuration and status registers. In

addition, you can program the parallel port
of the WE DSP32C to use on-chip DMA. If
this DMA is used and data is read by the
AT'S processor from the parallel port, the on-
chip DMA controller transfers the next data
to the parallel port from the local memory of
the AT-DSP2200. If this DMA is used and
data is written by the AT'S processor to the

parallel port, the on-chip DMA controller
transfers the data from the parallel port to
local memory In addition, the At-DSP2200
uses PC AT I/O channel DMA. In this way,
with both the on-chip DMA between the
parallel port and local memory and the PC
AT I/O channel DMA between the parallel
port and PC memory, large blocks of data,
such as programs for the WE DSP32C, may
be sent in the background and with very
little software overhead while the AT'S
processor and the WE DSP32C are
performing other tasks.

NATIONAL INSTRUMENTS

Figure 2. Specsram Ware delivered with the

AT-DSP22004cquires and analyzes dynamic s:gnalc.

I
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L ,P Boards for the
Macintosh NuBus

NB-DSP2300 / NB -DSP23 05

NB -DSP23 05

Applications
Because the DSP boards increase the

floating point computational bandwidth of
the Macintosh, many test and measurement
applications can now run at the speeds
required for real-time analysis. You can use
the DSP boards for analysis with any of the
NB Series data acquisition (DAQ) boards or
any other NuBus hardware. High-speed data
acquisition combined with the simultaneous

digital signal analysis capabilities of the DSP
boards are usefiul for such real-time

applications as Fourier analysis, spectral

analysis, digital filtering, waveform analysis,
and statistical analysis. The computational
power of the DSP board also makes it

appropriate for process control applications

requiring complex controller algorithms.

Overview
The NB-DSP2300 and NB-DSP2305

axe high-performance. digital signal
processing (DSP) floating point accelerator
boards for Macintosh NuBus computers;
the NB-DSP2305 is the newer version.
The boards are dedicated, high-speed,

computation engines that perform scientific
calculations much &ster than the general-

purpose 680X0 Macintosh microprocessor.
The Texas Instruments (TI) TMS32OC3O
DSP chip gives the DSP boards their

computational power. The NB-DSP2305
design is optimized so that the TMS32OC3O

chip operates at its maximum performance,
delivering 40 MFLOPS. The NB-DSP2300
is also a lower cost board, using a slower
version of the TMS32OC3O to deliver
33.33 MFLOPS. A custom dual-DMA
controller architecture on the DSP boards
transfers data without requiring processor
time. One DMA controller transfers data
across the NuBus using block mode. Because
the NB-DSP2305 is a 1W! NuBus master,
the DMA controller and the TMS32OC3O
chip can direcdy access NuBus address
space, induding the Macintosh main
memory, or other NuBus boards. The
NB-DSP2305 can therefore substantially
accelerate system performance, because it
can acquire and process data in parallel with
the Macintosh processor at speeds far
surpassing the Macintosh itself.

Hardware
Figure 1 illustrates the NB-DSP2300 and
NB-DSP2305 hardware. The following
paragraphs describe the major functions of
the hardware.

Single-Chip. DSP Processor — The DSP
board processor is the TI TMS32OC3O,
which has the following features.
—. 1.0 micron CMOS technology
— Four-stage instruction pipeline with

conflicts managed transparently to

NATIONAL INSTRUMENTS

the programmer
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The C compiler optimizes WE DSP32
code and generates assembly language .
thatcan be assembled and linked into a
time module. When a run-time moduk
completed, use the download tools and
debugger to load, debug, and execute th
code, set parameters, and fetch results.

Part Numbers
AT-DSP2200 and software* with 64 Kw

ofmemory 77659
AT-DSP2200 and software* with
128 Kwords of memory 776597
AT-DSP2200 and software* with

256 Kwords of memory 77659;
AT-DSP2200 and software* with

384 Kwords of memory 776597
AT Series RTSI bus cables for

2 boards 77624
3 boards 77624
4 boards 776249-'
5 boards 776249-

Type RCAI single cable
3ft 181341.
6ft 181341

Type RCA2 dual cable
3ft 181342
61t 181342-

* Includes plug-in boarch SpectmmWare,
NI-DSP for DOS, NI-DAQfor DOS a
Windows software on both 5.25 in. DS/I
and 3.5 in. 1.44MB diskettes.

Only the 128 and 256 Kwords versions c

be upgraded to larger memory configurat

3m NATIONAL INSTRUi,I

Dynamic Sigi .1 Acquisition and
DSP Board for the PC AT

C ALL (512)794-0100 or
(800)433-3488 (u.s.,nd
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LZEEIIIII
FDD< [+J— Host——-> Control ler

•
FDD

Interface +——-————————+•

Disclosed is a method for communicating between devices through Floppy Disk Drive (FDD)
.Jxiterface which can be. implemented via serial data lines, such as Write Data and Read Data. The
FDD Host Controller compares a requested address and a address from the FDD in Read/Write
operation. Only when the addresses are matched, the FDD Host Controller reads data on the
data frame preceded by the address or writes data there. In the communication method through
the FDD Interface, the sector data from the FDD, such as ID and DATA field information, are
handled as packetdata; ID field as packet header and data field as packet data. The packet header
has the packet attributes to indicate data type in the packet data. The Figure shows the block
diagram of the subject method.

.

• Address Generator generates the address mfonnation compatible with FDD ID information
It indicates packet attribute; Command Packet, Status Packet, Device Information Packet and
Data Packet.

.

MFM endec decodes and encodes MFM data on Read/Write data line.

Format Signal Generator generates FDD compatible format pattern such as Synch-pattern

IBM Corp. 1995 245

Vol. 38 No. 05 May 19953[ Technical Disclosure Bulletin

Communication Method between Devices through FDD Interface

pseudo FDD device

Address
Generator

+ ___
——

Device
+———-.———--+

S

Serial!
Parallel

Converter

Forit Signal
Generator
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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
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application from the International Bureau (PCT Rule 17.2(a)).
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a) fl The translation of the foreign language provisional application has been received.
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DETAILED ACTION

1. Claims 1-16 are presented for examination.

Claim Rejections -35 Usc § 112

2. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

3. Claim 13 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for

failing to particularly point out and distinctly claim the subject matter which applicant regards as

the invention.

4. Claim 13 recites the limitation "the hard disk" in line 4. There is insufficient antecedent

basis for this limitation in the claim.

Claim Rejections -35 USC §103

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:.

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, ifthedifferences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was marIe to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

-

6. Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's

admission of prior art [AAPAJ and McNeill, Jr. et a!. (U.S. Patent No. 5,499,378).

7. Regarding claims 1, 5, 6, 12 and 13, AAPA teaches an interface for communication

between a host device and a transmit/receive device comprising
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a processor [Application's specification, p. 3, line 8];

a memory [Application's specification, p. 3, line 9];

a first connecting device for interfacing the host device with the interface device via a

multi-purpose interface of the host device [Application's specification, p. 3, lines 1-3];

a second con1necting device for interfacing the interface device with the data

transmit/receive device [Application's specification, p. 3, lines 9-12].

AAPA teaches the host device communicates with the interface device by means of an

interface-specific driver installed in the host device. AAPA does not teaches the interface device

receiving an inquiry from the host device as to type of device is attached and responding to the•

host that it is an I/O device customary in a host device, whereupon the host device communicates

with the interface device by means of the driver for the I/O device customary in a host device.

McNeill, Jr. et al. teaches an interface device responds to the host inquiry command as to

the type of device attached to the multi-purpose interface (SCSI interface) of the host device [col

2, lines 39-44; col. 5, lines 14-15 and 23-31], whereupon the host device communicates with the

interface device by means of the driver for the I/O device customary in a host device [col. 3,

lines 23-30; col. 5, lines 59-64].

It would have been obvious to one of ordinary skill in the art at the time the invention

was made to combine the teachings of AAPA and McNeil!, Jr. et a!. because it would enhance

the system by allowing the host device communicates with a transmit/receive device, through an

interface device, by means of the standard driver in the host device instead of installing a device-

specific driver into the host device.
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8. Regarding claims 2, 7-11, McNeil!, Jr. et al. teaches the device drivers for I/O drivers

customary in a host device comprise a hard disk driver, and the signal indicates to the host device

that the host device is communicating with a hard disk {col. 5, lines 33-39].

9 Regarding claim 3, McNeill, Jr et a! teaches the system including a buffer for buffering

data to be transferred between two systems [col. 5, lines 52-54].

10 Regarding claims 4 and 14, McNeil!, Jr et al teaches the communication is between a

host and a SCSI device (SCSI target computer) [abstract]. Therefore, the host and the device

must have SCSI interfaces.

11. Regarding claims 15. and 1.6, since they recite method of operating of the apparatus

defined in the apparatus claims, they are rejected accordingly based on the rejection of the

apparatus claims.

Conclusion

12. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Thuan N. Du whose telephone number is (703) 308-6292

or via e-mail, thuan.duuspto.gov. The examiner can normally be reached on Monday-Friday:

9:00 AM - 5:30 PM, EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Thomas C. Lee can be reached on (703) 305-9717.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703) 305-3900.
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Page 5

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks
Washington, D.C. 20231.

The fax numbers for the organization where this application or proceeding is assigned are

as follow:

and/or:

(703) 746-5668 (use this fax number, only after approval by Examiner, for

"INFORMAL" or "DRAFT" communication).

Hand-delivered responses should be brought to:

Crystal Park II
2121 Crystal Drive
Arlington, VA 22202
Fourth Floor (Receptionist).

ThuanN. Du
December 7, 2001

. (703) 746-7238 [After Final Communication]

. (703) 746-7239 [Official Communication]

. (703) 746-7240 [Non-Official Communication]

THOMAS LEE '—-———--.

SUPERViSORY PATENT EXAMiNER

TECHNOLOGY CENTER 2100
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Attachment for PTO-948 (Rev. 03/01, or earlier)
6/18/01

The below text replaces the pre-printed text under the heading,
"Information on How to Effect Drawing Changes," on the back
of the PTO-948 (Rev. 03/01, or earlier) form.

INFORMATION ON HOW TO EFFECT DRAWING CHANGES

1. Correction of Informalities -- 37 CFR 1.85

New corrected drawings must be filed with the changes incorporated therein
Identifying indicia, if provided, should include the title of the invention,
inventor's name, and application number, or docket number (if any) if an
application number has not been assigned to the application. If this information is
provided, it must be placed on the front of each sheet and centered within the top
margin. If corrected drawings are required in a Notice of Allowability (PTOL-
37), the new drawings MUST be filed within the THREE MONTH shortened
statutory period set for reply in the Notice of Allowabitity. Extensions of time
may NOT be obtained under the provisions of 37 CFR 1.136(a) or (b) for filing
the corrected drawings after the mailing of a Notice of Allowability. The
drawings should be filed as a separate paper with a transmittal letter addressed to
the Official Draftsperson.

2. Corrections other than Informalities Noted by Draftsperson on form PTO-
948.

All changes to the drawings, other than informalities noted by the Draftsperson.
MUST be made in the same manner as above except that, normally, a highlighted
(preferably red ink) sketch of the changes to be incorporated into the new.
drawings MUST be approved by the examiner before the application will be
allowed. No changes will be permitted to be made, other than correction of
informalities, unless the examiner has approved the proposed changes.

Timing of Corrections

Applicant is required to submit the drawing corrections. within the
time period set in the attached Office communication. See 37 CFR
1.85(a).

Failure to take corrective action within the set period will result in
ABANDONMENT of the application.

06/01/01
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For: Flexible Inter

Inventor: Michael Tasi
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nf MUinn I1nrIr 7 (FR I g
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Date
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Elaine C. VonSprecke1en

BOX NON-FEE AMEMDMENT
ASSISTANT COMMISSIONER FOR PATENTS
WASHINGTON, DC 20231

Sir:

This Amendment and Remarks is responsive to the Office Action mailed December

18, 2001.

AMENDMENT/
Please cancel claim 5.

Please amend claims 1, 12, 13 and 15 as follows:

1. (Amended) An interface device for communication between a host device,

which comprises drivers for input/output devices customary in a host device and a multi-

purpose interface, and a data transmit/receive device, the data transmit/receive device

being arranged for providing analog data, comprising:

a processor;

Doc. No. 5362

Serial No. 09/331,002
Amendment and Remarks In Response To

Office Action Mailed 12/18101
Page - I

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

June 14,

Group Art Unit: 2182
R

'Bob00,09Du, Thuan N. YCBOIBr2

)

)

)

)
)

)

Docket No.: 13189.129
(Formerly 2055/101)

'SC. UII!.,OLC ._. ..._ —

I hereby certify that this correspondence, along with afi papers referred to as being enclosed or attached, are being deposited with the
United States Postal Service with sufficient postage as first class mail in an envelope addressed to Box NonFee Amendment, Assistant
Commissioner for Patents, Washington, DC 20231.

In The Claims:
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a memory;

a first connecting device for interfacing the host device with the interface device via

the multi-purpose interface of the host device and

a second connecting device for interfacing the interface device with the data

transmit/receive device, the second connecting device including a sampling circuit for

sampling the analog data provided by the data transmit/receive device and an analog-to-

digital converter for converting data sampled by the sampling circuit into digital data,

wherein the interface device is configured by the processor and the memory to

include a first command interpreter and a second command interpreter,

wherein the first command interpreter is configured in such a way that the command

interpreter, when receiving an inquiry from the host device as to a type of a device

attached to the multi-purpose interface of the host device, sends a signal, regardless of the

type of the data transmit/receive device attached to the second connecting device of the

-k L interface device, to the host device which signals to the host device that it is an

UJ1 input/output device customary in a host device whereupon the host device communicates

with the interface device by means of the driver for the input/output device customary in

a host device, and

wherein the second command interpreter is configured to interpret a data request

command from the host device to the type of input/output device signaled by the first

command interpreter as a data transfer command for initiating a transfer of the digital data

to the host device

i (Amended) An interface device for communication between a host device,

which comprises a multi-purpose interface and a specific driver for this interface, and a

data transmit/receive device, the data transmit/receive device being arranged for providing

analog data, comprising

a processor,

a memory;

Doc. No. 5362

Serial No. 09/331,002
Amendment and Remarks In Response To

Office Action Mailed 12118101
Page -2
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a first connecting device for interfacing the host device with the interface device via

the multi-purpose interface of the host device, and

a second connecting device for interfacing the interface device with the data

transmit/receive device, the second connecting device including a sampling circuit for

sampling the analog data provided by the data transmit/receive device and an analog-to-

digital converter for converting data sampled by the sampling circuit into digital data,

where the interface device is configured using the processor and the memory to

include a first command interpreter and a second command interpreter,

wherein the first command interpreter is configured in such a way that the interface

device when receiving an inquiry from the host device as to the type of a device attached

at the multi-purpose interface of the host device, sends a signal, regardless of the type of

the data transmit/receive device attached to the second connecting device of the interface

device, to the host device which signals to the host device that it is an input/output device

customary in a host device, whereupon the host device communicates with the interface

device by means of the specific driver for the multi-purpose interface, and

(LkK wherein the second command interpreter is configured to interpret a data request

command from the host device to the type of input/output device signaled by the first

command interpreter as a data transfer command for initiating a transfer of the digital data

to the host device
11

-'j2' (Amended) An interface device according to claim,..i, wherein in addition

to the first connecting device of the interface device, there is a further input/output device

at the multi-purpose interface of the host device, and wherein the interface device can

communicate directly with said further input/output device via the specific driver for the

rnyjjoseuiterface
(Amended) A method of communication between a host device, which

comprises drivers for input/output devices customary in a host device and a multi-purpose

interface, and a data transmit/receive device, the data transmit/receive device being

Doc. No. 5362

Serial No. 09/331,002
Amendment and Remarks In Response To

Office Action Mailed 12/18/01
Page-3

/
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arranged for providing analog data via an interface device, comprising

interfacing of the host device with a first connecting device of the interface device

via the multi-purpose interface of the host device,

interfacing of the data transmit/receive device with a second connecting device of

the interface device, the second connecting device including a sampling circuit for sampling

the analog data provided by the data/transmit/receive device and an analog-to-digital

converter for converting data sampled by the sampling circuit into digital data,

inquiring by the host device at the interface device as to the type of device to which

the multi-purpose interface of the host device is attached,

regardless of the type of the data transmit/receive data attached to the second

connecting device of the interface device, responding to the inquiry from the host device

by the interface device in such a way that it is an input/output device customary in,a host

device, whereupon the host device communicates with the interface device by means of

the usual driver for the input/output device, and

interpreting a data request command from the host device to the type of input/output

device customary in the host device as a data transfer command for initiating a transfer of

the digital data to the host device

REMARKS

The draftsperson has objected to the drawings Clean formal drawings responsive

to the objections are enclosed

The Office Action rejected claim 13 under 35 U S C 112, second paragraph, on the

basis of insufficient antecedent basis for "the hard disk' in line 4 This has been corrected

by amendment

The Office Action rejected claims I — 16 under 35 U S C 103(a) as being

unpatentable over Applicant's admission of prior art in view of United States Patent No.

5,499,378 issued to McNeill, Jr. et al. Claims 1, 12, 13 and 15 gave been amended, and

this rejection is respectfully traversed with respect to the claims as amended for the

Doc. No. 5362

Serial No. 09/331,002
Amendment and Remarks In Response To

Office Action Mailed 12/18/01
Page-4
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reasons given below. In particular, the data transmit/receive device is arranged for

providing analog data. Support for this amendment is in the penultimate paragraph of

page 4. Since the second connecting device includes sample and hold circuits 1515 and

an ND converter 1503, it is clear that the data transmit/receive device to be connected to

the second connecting device of the subject interface provides analog data. As to the

amendment raised with respect to the second connecting device, please refer to FIG 2

and to the just outlined elements Regarding the amendment "first command interpreter

and second command interpreter" please refer to the last paragraph of page 9 The first

command interpreter performs the response to the inquiry from the host device as outlined

in the penultimate paragraph of amended claim 1, while the second command interpreter

interprets a data request command from the host device for example, "read file xy" as a

data transfer command for initiating a transfer of the digital data to the first device, i.e., of

the digital data that have been derived from the analog data of the data transmit/receive

device Support is in the first paragraph of page 10 of the specification (final version to be

filed as fiist preliminary amendment)

McNeill, Jr et al discloses a small computer system emulator for non-local SCSI devices

When FIG 2 is considered, one may compare the initiator with the host device in claim 1,

one may compare the magnetic disk 16 to the data transmit/receive device, and one may

compare the target device to the interface device in claim 1

The purpose of McNeill, Jr et al is to provide an access to a non-SCSI device via

a SCSI bus In particular, the initiator sends a request to the target, the request being in

accordance with the SCSI protocol The target translates this request into a request

suitable for magnetic disk 16 such that the initiator can access to magnetic disk 16 via

SCSI commands This reference does not disclose that the data transmit/receive device

is arranged for providing analog data It is well known that digital data are stored on

magnetic disks

Additionally, the target does not include any sample and hold circuit or any analog-
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to-digital converter for converting data from magnetic disk 16 into digital data

In addition, this reference does not include a first command interpreter that, when

asked by the host device as to the type of device connected to the interface, lies to the

host computer as to the real nature of the data transmit/receive device In McNeiIl, Jr et

aL, the initiator asks for a hard disk and the target states that there is a hard disk. In other

words the target does not lie as to the true type of the data transmit/receive device The

conversion done in McNeill, Jr. et al. is to transfer SCSI protocol commands into

commands understandable for the magnetic disk

Finally, McNIeill, Jr. et al. does not include a second command interpreter as defined in the

last paragraph of amended claim I

For the above reasons, McNeill, Jr. et al. is not pertinent to the present invention as

defined in amended claim I

We also note that the examiner did not reject claim 5 in detail Claim 5 includes the

ND converter feature that has been included into amended claim 1 Thus, this also

supports the fact that the amended claims are patentable

For the above reasons, the claims as amended are believed to be patentable and

their reconsideration and allowance are respectfully requested It is believed no fee is due

If any fees are due, the Commissioner is authorized to charge them to Deposit Account No

50-1848

Respectfully submitted,
PATTON BOGGS LLP

Leslie S. Garmaise, eg. No. 47,587
Telephone (303) 379-1131
Facsimile: (303) 379-1155
Customer No.: 24283
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Version With Markings To Show Changes Made

In The Claims:

Please cancel claim 5.

Please amend claims 1, 12, 13 and 15 as follows:

1. (Amended) An interface device for communication between a host device,

which comprises drivers for input/output devices customary in a host device and a multi-

purpose interface, and a data transmit/receive device the data transmit/receive device

being arranged for providing analog data comprising [the following features]

a processor,

a memory;

a first connecting device for interfacing the host device with the interface device via

the multi-purpose interface of the host device, and

a second connecting device for interfacing the interface device with the data

transmit/receive device the second connecting device including a sampling circuit for

sampling the analog data provided by the data transmit/receive device and an analog-to-

digital converter for converting data sampled by the sampling circuit into digital data,

wherein the interface device is configured by the processor and the memory tQ

include a first command interpreter and a second command interpreter

wherein the first command interpreter is configured in such a way that the command

interpreter, when receiving an inquiry from the host device as to [the] type of a device

attached to the multi-purpose interface of the host device, sends a signal, regardless of the

type of the data transmit/receive device attached to the second connecting device of the

interface device, to the host device which signals to the host device that it is an

input/output device customary in a host device, whereupon the host device communicates

with the interface device by means of the driver for the input/output device customary in

a host device, and

wherein the second command interpreter is configured to interpret a data request

command from the host device to the type of input/output device signaled by the first

Doc. No. 5362

Serial No 09/331,002
Amendment and Remarks In Response To

Office Action Mailed 12/1 8101
Page-7
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command interpreter as a data transfer command for initiating a transfer of the digital data

to the host device.

12. (Amended) An interface device for communication between a host device,

which comprises a multi-purpose interface and a specific driver for this interface, and a

data transmit/receive device the data transmit/receive device being arranged for providing

analog data, comprising [the following features]

a processor,

a memory;

a first connecting device for interfacing the host device with the interface device via

the multi-purpose interface of the host device, and

a second connecting device for interfacing the interface device with the data

transmit/receive device, the second connecting device including a sampling circuit for

sampling the analog data provided by the data transmit/receive device and an analog-to-

digital converter for converting data sampled by the sampling circuit into digital data,

where the interface device is configured using the processor and the memory tQ

include a first command interpreter and a second command interpreter

wherein the first command interpreter is configured in such a way that the interface

device, when receiving an inquiry from the host device as to the type of a device attached

at the multi-purpose interface of the host device, sends a signal regardless of the type of

the data transmit/receive device attached to the second connecting device of the interface

device, to the host device which signals to the host device that it is an input/output device

customary in a host device, whereupon the host device communicates with the interface

device by means of the specific driver for the multi-purpose interface and

wherein the second command interpreter is configured to interpret a data request

command from the host device to the type of input/output device signaled by the first

command interpreter as a data transfer command for initiating a transfer of the digital data

to the host device.

13 (Amended) An interface device according to claim 12, wherein in addition

Doe. No. 5362

Serial No. 09/331,002
Amend ment and Remarks In Response To

Office Action Mailed 12/18/01
Page-8 .
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to the first connecting device of the interface device, there is a further input/output device

at the multi-purpose interface of the host device, and wherein the interface device can

communicate directly with [the hard disk] said further input/output device via the specific

driver for the multi-purpose interface.

15. (Amended) A method of communication between a host device, which

comprises drivers for input/output devices customary in a host device and a multi-purpose

interface, and a data transmit/receive device the data transmit/receive device being

arranged for providing analog data via an interface devices comprising [the following

steps]

interfacing of the host device with a first connecting device of the interface device

via the multi-purpose interface of the host device

interfacing of the data transmit/receive device with a second connecting device of

the interface device the second connecting device including a sampling circuit for sampling

the analog data provided by the data/transmit/receive device and an analog-to-digital

converter for converting data sampled by the sampling circuit into digital data,

inquiring by the host device at the interface device as to the type of device to which

the multi-purpose interface of the host device is attached,

regardless of the type of the data transmit/receive data attached to the second

connecting device of the interface device, responding to the inquiry from the host device

by the interface device in such a way that it is an input/output device customary in a host

device, whereupon the host device communicates with the interface device by means of

the usual driver for the input/output device and

interpreting a data request command from the host device to the type of input/output

device customary in the host device as a data transfer command for initiating a transfer of

the digital data to the host device.
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Notice of Allowability

Application No. Applicant(s)

09/331,002
Examiner

TASLER, MICHAEL
Art Unit

ThuanN.Du 2185

— The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
AU claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. This communication is responsive to amendment filed on March 18. 2002.

2. The allowed claim(s) is/are 1-4 and 6-16 (renumbered as 1-15).

3. The drawings filed on 18 March 2002 are accepted by the Examiner.

4. Acknowledgment is made, of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d) or (f).
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International Bureau (PCT Rule 17.2(a)).

* Certified copies not received: _____
5. EJ Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (toa provisional application).
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6. LI Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 120 and/or 121.
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7. Lj A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
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(a) El including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) 0 hereto or 2) 0 to Paper No.
(b) 0 including changes required by the proposed drawing correction filed _____, which has been approved by theExaminer.

(c) El including changes required by the attached Examiner's Amendment I Comment or in the Office action of Paper No. _____

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the top margin (not the back)
of each sheet. The drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.
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attached Examiner's comment regarding REQUIREMENT FORTHE DEPOSIT OF BIOLOGICAL MATERIAL.
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ApplicationlControl Number: 09/331,002 Page 2
ArtUnit: 2185

EXAMINER' S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes andlor

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR

1.3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

2. The application has been amended
Jollows:

3. Pursuant to MPEP 606.01, the title has been changed to read:

FLEXIBLE INTERFACE FOR COMMUNICATION BETWEEN A HOST AND

AN ANALOG I/O DEVICE CONNTECTED TO THE iNTERFACE REGARDLESS THE

TYPE OF THE 110 DEVICE --

Conclusion

4 Any inquiry concerning this commumcation or earlier communications from the

examiner should be directed to Thuan N Du whose telephone number is (703) 308 6292

or via e-mail, rhuan.duuspto.gov. The examiner can normally be reached on Monday-Friday:

9 00 AM-S 30 PM, EST

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Thomas C Lee can be reached on (703) 305-9717

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703) 305-3900.
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ApplicationlControl Number: 09/33 1,002 Page 3

ArtUnit: 2185

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks
Washington, D.C. 20231.

The fax numbers for the organization where this application or proceeding is assigned are

as follow:

• (703) 746-7238 [After Final Communication]
• (703) 746-7239 [Official Communication]
• (703) 746-7240 [Non-Official Communication]

andlor:

(703) 746-5668 (use this fax number, only after approval by Examtner, for

"INFORMAL" or "DRAFT" communication).

Hand-delivered responses should be brought to:

Crystal Park II
2121 Crystal Drive
Arlington, VA 22202
Fourth Floor (Receptionist).

THOMAS LEE

Th N D SUPERVISORY PATENT EXAMINERuan . U
TECHNOLOGY CENTER 2100

May 15, 2002
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Docket No.: 13189.129
(Formerly 20551101)

Paper No. 10

BOX ISSUE FEE
ASSISTANT COMMISSIONER FOR PATENTS
WASHINGTON, DC 20231

8ir
This Rule 312 Amendment and Remarks are filed in response to the NoticeOf

AIlowabIty mailed May 17 2002

RULE 312 AMENDMENT

In theSadficatIon:

Please amend the title to read as follows:

FLEXIBLE iNTERFACE FOR COMMUNICATION BETWEEN A HOST AND
ANANALOG hODFVICE CONNECTED TO THE INTERFACE

REGARDLEsS THE TYPE OF THE 110 DEVICE

REMARKS

The title has been amended to correct a spelling error.

For the reasons given above, claims 1 —4 and 6 — 16 are patentable and their

reoonsidration and allowance are respectfiully requested. No additional fee Is seen to be

Serial No. 00/331,002
Ru!. 312 Amendment
Page 1
8306v1

Received fran <3033791155 V132 5:21:17 astem DlitThneJ

PATTON BOGGS Fax :3033791155

(3
IN THE UNITED STATES PATENT ANDTRADEMARK

Rug 13 2002 15:17 P.02

Application Serial No.:

Filing Date: June 14, 1999

For: Flexible Interface For Communication
Between AHost And An Analog I/O
Device Conntected To The Interface
Regardless The Type Of The I/O Device

Inventor: Michail Tailor
CMTPL11I O YPII LJk 27 CFR IJ -

hereby cerWy thetths corvsapcnøsnos, .bi papers .eJs4 as being naaftted, are being fasuimile tmn.trthfad ID h
Pantad fl.du'nerlc Oloe ax No. (703) 746-4000.

__ ___
Eluine C. VoSprsckebsn
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PATTON OGGS Fax:3033?91155 Aug 13 2002 15:18 P.04

VERSIN WITHMARKINGS SHOWINGTOSHOW CHANGES MADE

In the_Specifioation

The title been amended to read as follows:

FLEXIBLE INTERFACE FOR COMMUNICATION BETWEEN A HOST AND
AN ANALOG MO DEVICE [CONNTECTED] CONNECTED To THE INTERFACE

REGARDLESS THE TYPE OF THE 110 DEViCE

Serial No. OI331 002
Rule 312 Amendment
Page 3
3O6v1

Received tern < 33791155 132 5:21:17 PEastem D,yl1Trne
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due. However, If any additional fee isdue, please charge It to Deposit Account No. 50-

1848.

Respectfully submitted,
PATTON BOGGS LLP

By: ___ nNo. 28,494
Telephone: .379-1114
FaceimUe: 303-379-1155

CustomerNo.! 2483

8árial No. 00/331,002
Rule 312 Amendment
Pag.2

Received from <3033791155 >8l132 5:21:17 PMfEstemDmjI1Tlme)
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IndJoItcd unlU ccict.lI belOw or dir,ct,4 othcrwisc in Stuck 1. by (.) .pcWM now oano.pan.inno. aMroia ndor (b) nd1c.dn & aup.r& FEE AbbEW Ow
otiminococo tic nobuci000L

w ..otuiice..cisxb II A0cUnIJhomifa:I,accomcanyhi psp Bath a4dIdonaI pp innS ii in sulpnwnt or
PATtON B000S fonodawllg. must hrve its own catcotmailingortrauanluIot

P0 BOX 270930 CC ate O!MelUIII TFCtIIUIUIOs
LOUISVTLLE, Co80027 bmib oittW thit thin Fee(s) Tusussnitmi in belo diothad with th.
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CARL A. P0 STI ..

I j FUJNQDATx. FIMTNAMEDNVENTOJi lA0*NPoc0. LNlP.WT1QtsN0.
091331,002 Uoii.wtysy MICHMLTA5LBR 2055/101 W 1)17

'tTtS OF INVENTION: FLEXIBLE NTERPACBFOR COMMUNICATION BETWEEN A HOST AND AN ANALOG I DEVICE CONNTECTUI) To ThE
INThRPA$E REGARDLESS THE TYPE OFTHE I/O DEViCE

.

I J PUBLICATION PEE

*Now 13189.129
TOTMJBE($)DUE DATEDIJE

noapsuvlslonal YES $640 $0 $640 08/1912002

I EXAMThIER ARTUWET GS4UBCLASS
T1U,WUANN 2185 7l0O0I000

LABSTONEENAME AND ESSIDENCE DATA TO BE PRiNTED ON THE PATENT (pdna ortypo)

'LBASB NOTB 1/5*5 lit st$ists in iduntiliud below, no aialpoo duta will ippuar on ISa patsat. leolusi cit of uw$ncc 4ats ieonl appropalets when en eulpmcnt but
bUn bm*tsdto th.TJSPTO or Is b*in hmldudundar.opaiabs cuvor. Coniplstiun of this ISen Is NOTsaubitahito luiganwlpmoct,
(A) NAME OP ASSIGNEE (B) RESIDENCE: (CiTY md STATE OR COUNTRY)

Labortechnik Tamlet GmbH Wumrzburg, Geimany

cheek the ats usi,caWgoiy pdsdonthcputtnt) $lndMduul CopCII6OSOIDISarW* .mny govaamisni
Thn th,wla 4b. Piyuisnl oPoci

DImucFgc $640.DO DAn Iathomutmto IsencIoeed.
0 Pubilcision Fi Psytostit by credit tsrd Form PTO-3031 is mttanS*d.

XIAdvanuaOrdur- #ofcopiu, Ta (1(1130.00
Corimuisioner Bw Patents Ii re4uuted toapply th0 i?,occs Fee (If any) ortoro-apply any piuviously paid aruifee to the opphenIdcntI6edihevc

01119/2102 1NGUY1 11100004 1MI 09331002

Fax:3033791155 Aug 16 2002 16:08 P.02

PART B- FEE(S) TRANSMITtAL

lend this fonn together with ippiacable fee(s), tot Msil Box ISSUE FEE
- . CoppmisiIoaer for Peteets

Washington, D.C. 20231
bE (783)746-4000

LChaaafocndenoes&freesorh,d1cedààoiAddror*'(3 2. For prtctbig on thspatantkontpag* list (I)C?R 1 3). . ttw iiamem of up to 3 reglstorod pisunt suoutoys i.t.tn..
of Ccnnwpcodcnc. 2jj ___• . suonwyoTqict)indthsMmSiOfupto2

If no ____
oaaat LLP

j
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PRTTON

l|tr13c

Filing Date: June 14, 1999

For: Fleriblc lrrterfae For Communicatlon
Bctween A HoGtAnd An Analog l/O
Devlce Connbc'tod To The lnterfiace
Regardlcn The Typc Of The l/O Devlce

Hug 13 2002 15:17 P.Oz

Elominen Dtt, Thuan N.

Docket No.: 13189.129
(FormeilY 2055/101)

PaperNo. l0

Fax:5033791 155

rAl?
IN THE UNTTED STATES PATENT A}'ID TRADEIJIARK

Applicetbn $erialNo.: 09/331,002 )
)

Group Art Unit:

)
)
)
)
)
)
)

Tr bchg ht''mi|3 trtsrlbd b !t
I DrlDV a.rlily ltat !$ qrt.golrdlrt, *
Pililhd T|frnriofb Fq ib' O(III

BOX ISSUE FEE
AsgFTANT coMMtssloNER FoR PATENTS
wAgHltwiroN, DC 2V231

Sir:

l\flatch and ffieturn

Thir Rute 812 Amendment and Remarts are filed in rcspone€ to the Notlce Of

Alfowabllty mrlled MaY 17, 2W2-

RULE 312 AIUIEND$ENT

fn thc Soadflcetlon:

Pleaeo arncnd ilre title b rcad ee bllows:

FI.$OBI.E IT{TERFACE FOR COHIIUNICANON BETWEEN A }IOST AT{D

AilA|^LoououwrceGoN}|ECTEDToTHEINTERFAGE
RICARDLEI9 THE TY?E OF THE UO DEVICE

REIIARI€

The tlflc hr been amendcd b conccl a cpclling eror'

For the rcasons glrren above, dalms I - 4 and 6 - 16 arc patentable end their

reconsidcretion and ellowance arc raspcctfirlly requegted. No eddltlonalfee le 8€en b be

gcil.l ttb.0913:31'002
Rulr 3t2 Anrndmrnt
Pagn 1
EllOOvl

Recdltd fran < 3ffi f $ | $ ) | ffi ffi ltl :17 Plil Futsil Dayl$ Tml
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PRTTUN BOGGS Fax:J0JJ791155 ffug lJ 2002 1s:18 p.o4

vER$qN W|TH lrARKltlOE EHOWfNO TO SHOW CHANOE8 [fApE

In the Spacificetion:

The dte becn amended b read as fbllorrs:

FLEXTBLE INTERFACE FOR COTTUNCANON BETWEEN A HOST AilD
Alf AITALOO lro DEIIICE [CONtrlTEgtEDl OO]INECTFD To THE IIITERFACE

REGARDLESE THE TYPE OF THE I'O DE\'ICE

Srtld No.0e|33l,@2
Rulc tl2 Amcndmcnt
Ptgn 3
El06vt

Recdnd lm < ffi791155 ) I flf02 t:flXf il Fdsn Drt{fl fnl
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PRTTil-l BSGS Fax:5035791 155 Rng 13 2002 15:13 P.03

due. Horrlevcr, lf eny addltonalfee ls dug, plcase charge lt to Deposit Account No. 5&

1E4E.

Respcctfully submitted,
PATTON BOGGE LLP

Gurtomer No.: 21i2]3

Scrhl ltb. ffiltlroo2
Rulc 3{2 Amendmrnt
Plgt 2
8:XE l

Recdtd tr0il ( ffi37$1,|55 > I 8rlt02 ffi Xl pt 
FG[m 0Ny|dt lhrl
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cotllFI FrHg
HEOEIVHb

OET{TRAL FAX CFNTFF}

rNlAR N 5 ?OO$

WelsH & KATZ, LrD.
6*t}bqq

oqgtc)a

120 South Riverslde Plaza
zand Floor

Chicago, lllinois 00606
Phone (312) 655-1500

Facsimile Number (312) 655-1501

Fecsllure CoveR $xeer

From: Jeffrey W, Safmon, Eaq, Date: Maroh 18, 2000

To; Group 2181
Commissioner for Patents
UNTTED STATES PATENT & TNAOCMMX OPNCC
Waehington , D.C. 20231

Fax: (571) 273{300

Number of pages including thie cover tetter: C /
COMMENT9:

Items being filed via this fac€imile are listed below:

o Transmittal Letter (1 Page)
o Execuled Revocation of Power of Attomey with New Power of Attomey, Change of

Gonespondence Address, and Statement Under 37 C,F.R. 3.73(b) (2 Pages)

IF YOU DO NOT RECEIVE ALL PAGES OR ARE HAVING TROUBLE, PLEASE CALL
IMMEDIATELY (312) 655.1500 AND ASK FOR Maura Halvey

i * * * *- -. coNFlDENTlAl-lw NOTICE a | ** f 'r'
The documents accompanying this fEcshile tranEmiEeion oonEin inforrnation which may be confidential or
privileged and exempt from disclosure under applicable lEw, The information is intended to he for th€ uge of
the Individual or entity named on this tranemission sheet, lf you Bre not the intended recipient, be aware that
any disclosure, oopying, distribution or u$e of the contenk of trie informatjon is wihout authorization and is
prohibtted, lf you have reoeived thie fucsimile in error, please notiff ue by collect telephone immedialely so
Sral we can srrange for the retrieval of the odglnal documentE at no coet to you,

t 'd iBll'0N t0Et EEg 011 zlv) [ HSI]I1'{ NdtE:[ 9004'Et'NVLAI :
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TRANSMITTAL LETTER
(Genoral . Pstent Issued)

Patentee(s):

Michael Taoler

U.S, Patent No,

6,470p99

leeue Date

t0nzn002

TitIC: F.LEXIBLE INTERFACE F.OR COMMUNICATION BETwEEN A HosT AND AII ANALoG yo DEvTcE
CONNECTED TO THE INTERFACE REGAru}LESS THE TYPE OF I/O DEVICE

coMMtsstoNER F.gR PATENTS: |t4AR I 5 2006

Transmitted herewith is,

Executcd Revocgtion of Power Attorney With New Power of A,ttorney, Change of €orrorpoudence Addresr, and
Stgtement Under 37 C.F,R.3.73(b)

No additionalfee is required,

A chack In the Emount of

E
tr
I

is attached.

tr

The Director is hereby euthorized to cherge end credit Deposit Account zg-ono
ae described b6low,

tr Charge th6 amount of

F Credit any overpayment.

E Charge any additionatfee rcquired.

Payment by eedlt card, Form PTO-2038 is EttEched.

WARNING: Information on thlg form may boeome public. Crcdit card infonnation shoultt not be
Included on thls form. Prpvlde credit card Information Bnd authorizauon on pTO-203g.

oated: Il /"tnt' ?OAL

Customer No.: z46ZE

I hereby certify th6t thil conesportdenie-lE beilo
doposhed with the United States po3t8t Service with
suficient po6tage aC flrst class mail in an envelope
addtecsed lo "Commistioner for patents, p,O, Box 1q50.

vA 2231 3-1450" 137 BFR 1,S(E)l qn

/./ . {"0. f.pch-,/*-il atv lh"

fiped or Pililed Naalc of Perxon

Bhl0:(s$uu)l'lo[Vun0*t09tgtgUl0:olsO*00080/t:Sll'10*0]lC.JU)(l]0ld$ll:U/rS*[eWprupuplsul0ls?illtld$0:]9:t900il9ll0lV0 CU,9/[SCVd

P1?Aite\,O4

|ll]dEE:i 900[ 'q I 'uvu\r7 'lUO lB[ 0N [0qt gE9 0.r zrv) [ HSr]/\{
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HECEIVED
OHf{TRAL HAX CENTER

r.;"r:;l ? 5 2006

IN IEE TINrITD STATES }ATEITT Ail{D TRAI}EMARK Or.rICD

U.S, PatentNumben

Iezue Debl

First Nam6d Inveotor:

Title qfhvention:

An<rney Dockst Nwnberl

6,470,399 81 )

Oct 22,2OV2 l
Mjcbrcl Taclcr, iWnrzburg@[) )

EI,EXrBLErr{TERFACEF0R l
CoMMTNICATTONBETWEEN )
AHOSTAITDAI{AIVALOGVO i
DBVICE CONNECT?D TO THE i
INTERFACE REGARDLESS THE )
TYPE oSyoDBVICE )

ss16ts6sos l

REVOCATION OF POWER OF ATTORT{EY WITE NEVY FOWER OF ATTORNEY,
cgANcE Or coRREspoNrlENcE ADDRESS, AND

STATEMENT UNDER3T C.I,.R. 3.73(b)

Papet Lico_uring CEbH & Co. KO hearby rpvokns all previous powerr of atorneygiven in the ebove-identlfied pateut.

. 2' Papot Licensing OmbH & Co. KG hoarby EFpoints the hactitiontre usrued below
as its attornelru 

_or *g€nts to prosecute ttre applicetionn iAindfrec above, arrd to ransadt ali 
-

bueineso ir the unitcd states pstent arrd niiansrk offce aonnooted therewitb.

Nrne Regstrrdou Nuarber
JEffrcv W, Salmon 37.435
Riohard L. lVood 2e,ffi9
JorephR. Marsrrs ?tJ60

O€r6ld T. Sbe&lctm 27,466
Edward P, Garnson, 

-Ih.D.
29.381

KethlccnA. Rheintgeq 34,04
Enc D. Cohen 3&l l0

JoIn.t . C,hri8tstrs€n 34,137
I.ouise T. Walsh 45,195

Psul lvt Vereo^ Ph5. 29.1 t6
RichnrdJ. ftrak 41.050

Daniol M, Gurfinkcl 24,177

pl665s 6henge &n oorrespondence address forttre above-ideutified patent to:

t 'd iB['0N t0Et Eg9 01r zlv) ? HSl]ll1 t4dEg:t 900r'gf 'NVili
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Jeftey W. Sdmo!, E$q,
tffelsh & tr&tz, Ltd.
120 S, Riverside plaza, ZZd floor
Chicago IL,60606 USA
Telepboao: (312) 655-l j00
Facsimlle: (3 12) 6jj-150r
Email jwealmon@welebletacom

4' Papst Liconring GubH & Co. KG, a Gersrao Corporation, io tLe asaignee qf the
entire right, titl'e ud tntoqrt the above-captioned pahut byviruri of a ohah of tigo dr* tiu-
iuventor a$ set forth hereq,ff€n

. (a) From; Micbsel Taslcr to Labortcghnik Taslcr GmbH. Tte aesignment
docurneat uas recordod ia the Patcut and Tnadcrqrrk Oflics ol July ej, ZOOf at rgeUfra6o no.
012023/0515.

(b) rlm: L -slreclni! Tasrer GmbH.ro papet Licensiug GnbH & co KG. a
coq.r oltlilassigrrrent ie attaahod ar BxhibitA hereto and, by aeparatc ntfig, ir b.i"e;#;teo
to the U.S, Patffil& Tladclhllk Office forrecordation,

5. I have rcviewed sll of the docuramb in the ohain of title to this epplication and, to
the bsgt of tny knowledgo aud trcliefi, title Ic in papst Liceusing cnnbH & co. KG.

6, I ev€rdrat I a.ra enpowcrcd to sign this docrmreat ou be,half of papst Liceruiag
cnbH & Co. KG.

?. .. I horeby declare tbst Bu sta&mealsesde huaia of my own howledge a16 Eue
ssd tbat all stat€ruetrtg madc upoo infrruation asd b€lief arc believed to ur t*r; snd firther a"r
thoee rtatemedts werp made with tto krowledge tbat wiltful &lse Btst€metrb and the liks eo

fd. I: punirhable by_furc or iurpriuonment, or both, under Segtim tOOt otnUe lg of the
Unit€d States Code, and that ilc.h willzu fsls€ gtdeniots rrray jcopardize the vatidity of tne
applicatioa or any patent iesued tbercoq

Papst Licensing GmbH & Co. KG

u, l,-r.77,ttttnt
rids pB,Els (Jie#T-
o",, ilr.a^S I t*ogL

i'd iBt/'0N t0E t EE9 01'l ZIV) I HSlli\4 r,ldEE:[ 900[ 'E t 'uvu\]
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ASSIG.IIMENT

wlGRBAs, LTT Iabortecbdk rEslerGrttbH, ie a oorporation of Gorurany, has a
P.o. addregs of Friedrich-Bergi's-Riug ls,gToTirytrzbur& butna"y, ("Aseigrot') ardie
the owner of the entirt right, title, and intqrest in and to: UniLd Stat6r pst€$t l.ti. o,dzO,lgi
81, united states PatcntNo, 6,895,449 82, and united sEtes patsnt Applioation No, '
ll/07 8,Tl 8 (hereinaftor "Patent Rightf g.

r y .[ERES, fepst Llceming grbH & co. Ke I ftnnsn corporatiou, having irc
principal place of businees at Bahuhoftfrasse 33-, 78112 St, Georgm, Gieruranyi"Aesiiree'),
is dEsirous of acquiring tbe erti{F inercst iu andto th' paent RiSu.

NOW, TIIEREFORE, for good and valuable consideratioo, fto receipt of whjch is

fqtl lknoyledeeq and iu ooasldcffitiou of tbc covsmanto ana olngaturs-norirrfi* i*
tortn to be wetl and fruly perfonne4 the pafiies horeby agree as. follows.

. ,1. ^ 
A.eeigugr horeby cells, asrigns, and transfffs to Assignec, its lavrfirl succpsgorc

Pd aesigus-, Ayignor'g eutire righa, titlo urd iutorcst in and to tnc Stoni nipe. easitCe 
-

heroby rhall take, acquire snd hdld ruch rigLt title and interect iu ana to tnJfat mt niF".

?, Aseignor hereby fittbnrmort sells, aesipso qnd tanefers to Assigrree all
glairy. ror ppt' pros€ut, srd tuture. infting€moct of Oe-iuvenUons oovored by rircnt Ri&ts,
inoluding without limitatioo all rights to ricorrer damages and the rigb, to griat reteuses-for-
past hfringetnent of tbe pabut Rig[ts,

3- Araipor horoby ftuther coveuants atd ngrces, to leud€r flrch essista$cc m
As8lt[ee ae may be Eece6sgry to pcrfect the titlc to Patcut Rlghfis in eaid Assigree, its
sucarsson lnd essigne, to Fablg Aesiguee to prosccute alt diiisional, coartinr:ltiou,
reexamiartioq add reissucapplications, snd to enable Aeeignoo to ob-tain and €ofoiqe proper
patent protecdon for tho patc,lrt Rtght.

.4. _ 
Assigpor hea,eby covenants that uo assignmeot, sere, ggreemont or

eocumbranoe hae be€u or will be mad€ or eatered into-which wouli o-onniC wifi this
assignment and sale.

j, Assipor further aovEnauts that (i) Assipee will, upon i& request, be providod
promptly with all pertiucnt ftcts and documente retatini to thc pa6$ Rjghte as *y br - -

la'rown aod/or aoceseible to-Aseipor, (ii) Assigror euatt testiry ss to theiane io *i,
intsdsr€oce or litigatiou relatod thereto, and liii) esrignor shall prnrrptly oxecute aod adiue,
b Asaignee orits legal rc.prcseotativo Tysnd alt papers, insturieuts or affiduuitr requued io
apply.foa obtrino maintain or euforce ths Patent ntgho qndor any U,S, patout rigbte ;;kt"g
therefroru. Asriguor ehall rue bie be* efforts to cooloatr in good Aitir .fuitt Assi-greo, 

--e

LTT Labortechnik Taels 6dbH

Title;

Date: Date;

Evh''b'V4

By:

b

E d iB['0N t0El gg9 0it zlv) [ |1Sr ]l\{ ndEE:t 900r 'E t 'uvf\l
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UNrEp Onn.tcs
rrrl t tilJ Sl Al'ES DEPARTMENT OF CO:\{MUlited Si.atar Patenr and Trademarlr ()ffiee
no"*", 

;,.3syrF.![oNER 
F,oR Prr'rwrs

Ndand.i^, r/irghia 
223 l3,l i50

AppLrcATroNNtrtr/GER I rn-rucon:zr 1.1 oere
w,tspto.g0v

FIRST NAMED APPLIcANT I

09/331,002

22862
GLENN PATENT GROUP
3475 EDISON WAY, SUITE L
MENLO PARK, CA 94025

06t14t1999 MICHAEL TASLER 205 5/l 0 I

CONFIRMATION NO. 1117

IllillililillilililIililtilIilililtililtililtililtiltililiiitiit tii1iiii lilti.oc00000002004177 1'

Date Mailed i }Bt 1 612006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the power of Attorney filed 03/15/2006.

o The Power of Attorney to you in this application has been revoked by the assignee who has intervened asprovided by 37 cFR 3'71. Future correspondence will be mailed to the new add[ss of record(37 cFR 1.33).

AWN 1)IJIt}IAM
orPE (703) 308-9010 EXT 173

OFFICE COPY
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Page I of I

u*ttuo s*t kt*t *o fuu* o*tou 
oor-uuu-*uu*rur*r----rrrouu
Uuited Staies Patent and Tradematk Office
rddrery UOI4MISSIONER FOR PATIINTSi

AJ*an,lria, Vigoria 22313- J 150

AppLrcATtoN \' 1,,{BER I purNc oR 37r (c) DATE I FIRST NANGD AppL ICANT I ArrY DocKET No /TITLE

09/331 ,002

Jeffrey W Salmon Esq
Welsh & Katz Ltd
120 S Riverside irlaza 22ndFloor
Chicago, lL 60606

06tr4n999 MICHAEL TASLER 9576196909

CONFIRMATION NO. 1117

iltilililtililil iltilililt ilil ilililililiriii llliliiiil llll lil lllll lli llllllll
'oc000000020041 890-

Date Mailed: 08/16/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/1 512006.

The Pornrer cf Alirrney in this application is accepted. Correspondence in this application willbe mailed to the
above acldress as provided by 37 CFR 1.33.

OFFICE COPY

DESHAWN D DIJI{IIAM
OIPE (70i) 308-!)()10 EXT 173
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‘2_?_-_J_u_r}i__2_fl_07423_:_2]_, W937 LICENSING GMBH & co. KG MN,_4g54 P3 2

WELSH & KATE '

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

U.S. Patent Number: 6,470,399 B1 )
)

Issue Date: Oct. 22, 2002 )

)

First Named Inventor: Michael Tasler, )

Wurzburg (DE) )
)

Title of Invention: FLEXIBLE JNTERFACE FOR )

COMMUNICATION BETVVBEN )

A HOST AND AN ANALOG U0 )

DEVICE CONNECTED TO THE )

INTERFACE REGARDLESS THE )

TYPE OF I/O DEVICE )

)

Attomey Docket Number: 9576196909 )

DESIGNATION OF DOMES'I‘IC REPRESENTATIVE

PURSUANT TO 35 USC §293 AND 37 cm §3.61

Papst Licensing Gmbl-I & Co. KG, the assignee of the above-identified patent, hereby
designates the following as Domestic Representative upon whom notice or process in
proceedings afiocting the above-identifed patent may be served at the following address:

Iorold B. Sohnayer, Esq.

Welsh & Kntz, Ltd.

120 South Riverside Plaza, 22”“ Floor

Chicago, Illinois 60606
To1ephone(312) 655-1500
Facsimile (312) 655-1501

E-mail fbscl-ma3g@we1shkatz.com

Paps’: Licensing Gmbl-I & Co. KG

BY?

Title: Senior Momgg FT" Egua nee

Date:§}6
I :-
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Electronic Acknowledgement Receipt

Application Number: 09331002

International Application Number:

Confirmation Number:

FLEXIBLE INTEFIFACE FOR COMMUNICATION BETWEEN A HOST

Title of Invention: AND AN ANALOG |i‘O DEVICE CONNTECTED TO THE INTERFACE
REGARDLESS THE TYPE OF THE |fO DEVICE

First Named ln\rentori'AppIicant Name: MICHAEL TASLER

Jeffrey W Salmon Esq

Welsh & Katz Ltd

120 8 Riverside Plaza 22nd Floor

Correspondence Address: -

Chicago

US 312-655-1500

jwsa|rnon@we|shkatz.com

Jeffrey W. Salmonwlaura Halvey

Filer Authorized By: Jeffrey w_ saimon

Attorney Docket Number: 9576f96909

Receipt Date: 2?-JUN-2007

Filing Date: 14—JUN—1999

Application Type: Us. National Stage under 35 use 371

Payment information:

Submitted with Payment no

File Listing:

 



285

Document Multi Pages
Document Description File Size( Bytes)

Number Part a'.zip (il appl.)

6470399 DesignationofDome
Power of Attorney Sficfiep pdf

Warnings:

Information:

Total Files Size (in bytes)

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being liled and the application includes the necessary components tor a liling date (see
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SOLIQITOR

’ " OCT- 1 5 200?‘h A0 [60 Rev. 3I‘fl<I

m. Mail Stop 8 ' ' ‘ "”‘°E"“"" OWE REPORT on THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A-PATENT DR

Alexandria. VA 22313-1450 TRADEMARK 

 
 
 

In Compliance with 35 U.S.C. § 290 andfor 15 U.S.C. § 1116 you an: hereby advised that a court action has been

filed in the US. Dislricl Court Central Dlstnct on the following 6 Patents or_ G Trademarks:

9‘°§“ETL9i[i_iJ" 2%}: 4-4 D9TF"6i5’az2oo? “‘S'I"S”“"T COURT Central District II 2
DEFENDANT

E
C...-

2%

PAPST LICENSING Gn1bH & CO. KG SAMSUNG TECHWIN co. and EC
'0
I

SPATENT UR DATE OF PATENT . ‘
TRADEMARK N0. OR TRADEMARK HOLDER or PATENT OR TR“ “M

C)

_.
10{22l2002 Papst Licensing GmbH 8. Co.. KG 7'3?‘ on

5f1?!20D5 Papst Licensing GmbH & Co., KG

  

   

 

INCLUDED BY

 
(3 Amendment G Answer (3 Cross Bill G Other Pleading

PATENT UR DATE OF PATENT '

 

 
 

  
 

In the above—enlilled case. the following decision has been rendered otjudgement issued:

D $$§S%m:mfi pic,-moo To THE uprreo STM-as

DlgTp_L(;T Ogum” ‘FOIL? THY? I/‘ISTW CT C?’ N350   
(BY) DEPUTY. CLERK _

 [.'r.r*}*"'_‘,“M __ ,'.., nut

Copy I—Upon initiation of aclion. mail this copy to Dire-clor Copy 3—Upon~terminotion of aclion. mail lhis copy to Director
copy‘ 2—Upon filing document adding patentls}. mail this copy to Director Copy »1—Case lile copy
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FILED

. CLERK. us. DISTFItCl§_-{JURY

     

2

3 OCT " 3 2007

4 QISTHICT OF CALIFORNIA
Laigf (,_,. _ DEPUTY

5

6

7

8 UNTTED STATES DISTRICT COURT

9 CENTRAL DISTRICT OF CALIFORNI 1»

10

” PAPST LICENSING Gmbl-I 3L C0. KG, No. CV 07-4249 PA (Ion

12 Plaintiff, ORDER TRANSEERRINO ACTION

13 TO THE UNITED STATES
v. DISTRICT COURT EOR THE

DISTRICT OF NEW JERSEY

14 SAMSUNO TECHWIN CO.; SAMSUNG
OPTO-ELECTRONICS AMERICA, INC,

 

15 _

Defendants. EHES Bt'}i‘lS'flTUTES 'iwl%3'i’%Ci?. {iii E-L?"-€.'=.."-=".‘.‘v.'
15 Regulate Er race, RULE ms;

17 '

13 Before the Court is a Motion to Transfer (“Motion") filed by defendants Samsung Techwin

19 Company and Samsung Opto-Electronics America, Inc. (“Defendants”) (Docket No. 22).

20 Background

21 ' Plaintiff Papst Licensing GmbH & Co. KG (“Plaintiff” or “Papst”) is in the business of

22 licensing patents, and is a company organized and existing under the laws of Germany, with its

33 principal place of business in Germany. Defendant Samsung Techwin Company (“Samsung

24 Techwin“) is a Korean company with no United States presence. Defendant Samsung Opto-

25 Electronics America, Inc. (“fiarnsung America”), a Subsidiary of Samsung Techwin, is a Corporation

25 organized under the laws of New Jersey, and is headquartered in Sccaucus, New Jersey. Plaintiff‘

27 alleges that Defendants have infringed on two of its licensed patents by Selling infringing digital

28 cameras. In addition to the case before the Court, Plaintiff has filed two other cases involving '
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infringement of the same patents, and Plaintiff is defending two additional actions involving the

same patents. Pending before the United States District Court for the District of Columbia is Lg,

Inc. v. Papst, Case No. l:06cvl75l (D.D.C.) (Kessler, J.) (“_f;a_s_i9_”) and 

Egpfl, Case No. 1:07cv0] 118 (D.D.C.) (Kessler, I.). Pending before the Northern District of Illinois

is Papst v. Fnjifilm Co[p., et al.. Case No. 07cv3401 (ND. Ill.) (I-Iolderman, C.J.). Finally, pending

before the District of Delaware is Papst v. Olympus COEQ, et a1., Case No. 07cv04l 5 (D. Del.)

(Vacant Judgeship). Plaintiff filed a motion before the Judicial Panel on Multidistrict Litigation

(“MDL”) to consolidate pretrial proceedings for all of these cases before a single districtl’

Defendants then filed a motion for stay of the case before this Court pending the outcome of the

motion before the MDL. On August 20, 2007, this Court granted Defendants’ motion for stay.

However, the Court required Defendants to respond to Papst’ s Complaint. Defendants filed the

Motion to Transfer on September 4, 2007, and filed an answer on September 17, 200?.

Analysis

Defendants’ Motion seeks transfer to the United States District Court for the District of

Columbia. A court may transfer an action “to any other district where it might have been brought"

“[flor the convenience of parties and witnesses, [and] in the interest of justice.” 28 U.S.C. § 1404(a).

A court may transfer venue in response to a motion by either party in the case, or upon its own

motion. E Muldoon v. Tropitone Fnmiture Co., 1 F.3d 964, 966 (9th Cir. 1993). Because a court

may transfer on its own motion, this Court considers transfer to the District of New Jersey.

Transfer under Section 1404(a) is only available to districts in which the case “might have

been brought” initially. Thus, the “transferee court" must have subject matter jurisdiction, venue

must be proper, and the defendant must be subject to personal jurisdiction. Hoffman v. Blaski, 363

U.S. 335, 345, 80 S. Ct. 1034, 1090, 4 L. Ed. 2d 1254 (1960). The Section 140-4(a) transfer analysis

therefore has two steps. The Court must decide: (1) whether the district to which the moving party

seeks to transfer meets the requirement of being one where the case “might have been brought"; and

:1

Ltd. v. Papst, Case No. 07cv01222 (D.D.C.) (Kessler, J J, was also filed.

-2-

 

- After the motion before the MDL was filed, a sixth related case, Matsushita Elec. Indus. Co.
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(2) if it does, whether transfer would serve the interests of convenience of parties and witnesses, and

the “interest of justice."

A. The District of New Jersey is a Proper Forum for this Action

Any federal court has subject matter jurisdiction over this action because this case arises

under federal patent law. fig 28 U.S.C. §§ 1331, 1338. For the purposes of Chapter 28, “a I

corporation is deemed to reside in any judicial district in which it is subject to personal jurisdiction at

the time the action is commenced.“ 28 U.S.C. § l391(c)', s;e_e_gls_o VE Holding Cogp. v. Johnson Gas

Appliance Co., 917 F.2d 1574, 1583 (Fed. Cir. X990) (applying 28 U.S.C. § 1391(c) to a patent

infringement case). I

1.11 the present litigation, Defendants acknowledge that they sell their cameras nationwide.

(Defs.’ Mot. 3.) They are therefore subject to general personal jurisdiction in every state in the

United States, including New Jersey. E Asahi Metal Indus. Co. v. Sup. Crt., 480 U.S. 102, 112,

107 S. Ct- 1026, 1032, 94 L. Ed. 2d 92 (1987) (holding that a defendant’s purposeful placement of its

product in the stream of commerce bound for the forum state, plus additional contact such as

“advertising in the forum State," or “establishing channels for providing regular advice to customers

in the forum state," is sufficient “purposeful availment” to satisfy the “minimum contacts”

requirement for personal jurisdiction); _s§_e__afl)_ Bancroft & Masters, Inc. v. Auggsta Nat’l, Inc., 223

F.3d 1082, 1086 (9th Cir. 2000) (factors the Court should consider in determining whether a party's

contacts are sufficient to confer general jurisdiction include: “whether the defendant makes sales, '

solicits or engages in business in the state, serves the state's markets, designates an agent for service

of process, holds a license, or is incorporated there”) (citation omitted). Furthermore, Defendant

Sarnsung Arnerica‘s principal place of business is in New Jersey. Because Defendants are subject to

personal jurisdiction in New Jersey, this case could have originally been brought in the District of

New Jersey.

B. The Interests of Convenience and Justice Are Served By Transfer

In analyzing the second prong of a transfer under Section 1404(a), the Court may consider

several factors to determine whether the convenience and interest of justice elements are met by the

proposed transfer: (1) convenience to the parties and witnesses; (2) relative ease of access to

-3-
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evidence; (3) availability of compulsory process for attendance of unwilling witnesses; (4) plaintiff’ 5

choice of forum; and (5) administrative considerations. SflDecker Coal Co-._v Commonwealth

Edison Co., 805 F.2d 834, 843 (9th Cir. 1986)‘, s_¢ae:_al_sQ E. & J. Gallo Winery v. F. & P. Sp..A., 899

F. Supp. 465, 466 (ED. Cal. 1994). Additionally, “the presence of a related case in the transferee

forum is a powerful reason to grant a change of venue." Blanning v. Tisch, 378 F. Supp. 1058, 1061

(ED. Pa. 1974);§ Sumrior Savings l5tss’n v. Bank of Dallas, 705 F. Supp. 326, 328-29 (N.D.

Tex. 1989) (setting forth the “first to file” doctrine of federal comity) (citing Kerotest Mfg. Co. v. C-

O-Two Fire Eguip. Co., 342 U.S. 180, 183, 72 S. Ct. 219, 221, 96 L. Ed. 200 (1952)).

1. Plaintiff’s Choice of Forum

Plaintiff has made clear, not only by its initial filing of its Complaint, but by its opposition to

the Motion to Transfer, that it prefers to try this matter here in the Central District of California.

Ordinarily, the plaintiff‘s choice of forum is entitled to “substantial weight." Ni Acceptance Trust

1065 v. Gray, 423 F.2d 653, 654 (9th Cir. 1970). However,

{P]ia.intiff’s choice of forum . . . is not the final word. In
judging the weight to be given such a choice, . . . consideration
must be given to the extent both of the defendant’s business
contacts with the chosen forum and of the plaintiff‘.5 contacts,

including those relating to his cause of action. If the operative
facts have not occurred within the forum of original selection

. . . the plaintiff’ s choice is entitled only to minimal
consideration.

P-ac. Car & Foundry Co. v. Pence, 403 F.2d 949, 954 (9th Cir. 1968) (footnotes omitted).

None of the parties in this case are California corporations, and none have their principal

place of business in Califorrua. C_f. Piper Aircraft Co. v. Reyno, 454 U.S. 235, 255-56, 102 S. Ct.

252, 266, 70 L. Ed. 2d 419 (1981) (stating that a foreign plaintiff’ 5 choice of forum deserves less

deference than that of a domestic plaintiff). Other than Defendants having a distribution warehouse

in Rancho Dominguez, California, in which no development, design, or manufacturing takes place,

Plaintiff has alleged no specific, unique contacts between the litigation and California. Therefore,

although Plaintiff chose this forum, the limi ted nature of both parties’ contact with California leads

the Court to attach little weight to Plaintiff’ s preference. Rather, the acts of alleged infringement

were precipitated by business decisions made by Defendants, at least partially, at Samsung

-4-
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America's offices in New Jersey, and the allegedly infringing products are distributed nationwide.

Thus, the “locus of operative facts” surrounding the patent infringement claims is centered on the

East Coast, in New Jersey, and the Court finds that, if anything, this factor weighs in favor of

transferring the case to New Jersey. _C_f_. Lencco Racing Co. v. Arctco, Inc., 953 F. Supp. 69, 71

(W.D.N.Y. 1997) (defining “operative facts surrounding the alleged infringement" to include “all the

development, testing, research, production, marketing, and sales decisions").

Additionally, Defendants argue that Plaintiffs filing its action in this forum is simply an act

of forum shopping. Specifically, the first filed of the suits related to this action was the gsi_o case

filed before the District of Columbia in October of 2006. According to the docket in theE case,

on May 31, 2007, Papst suffered an adverse ruling in a discovery dispute and was sanctioned by the

Magistrate Judge. On June 15, 2007, Papst filed the case against Fujifilm Corporation, et%l., in the

Northern District of Illinois. On I une 28, 2007, Plaintiff Papst filed the present action before this

Court, and also the action against Olympus Corporation, e'.t_a11., before the District of Delaware. On

Iuly 9, 2007, before answers were even filed in the latter of these two cases, Papst filed a motion

before the MDL to transfer and consolidate all of these actions, plus an action filed by Fujifilm

Corporation, _.e*t_al., against Papst in the District of Columbia. The effect of Papst filing these suits,

Defendants argue, was “to try to evade the harsh discovery sanctions handed down by the District of

DC." and “to broaden the geographic diversity of the case and make [Plaintiffs preferred forum of]

the Northern District of Illinois appear to be the most convenient and central forum for the MDL

panel." (Defs.’ Mot. 2.) The Court finds Plaintiff’ s alleged reason for filing in this District — that

Defendants have a distribution warehouse here -— unavailing, and finds that Plaintiffs attempt at

forum shopping is a reason to attach little weight to Plaintiffs choice of forum?"

 

3’ The Court also notes, however, that Defendants’ attempt to transfer this case to the District

of Columbia, where neither party is headquartered nor has a principal place of business, but where
Plaintiff has already suffered an adverse discovery ruling, also appears to be an act of forum

shopping.

-5-

 



292

 
2. Convenience of the Parties 

 
 
 
 

 

 
 

 

Based on the location of Defendant Sarnsung America’s principal place of business in

Secaucus, New Jersey, where administrative and sales functions for the company are carried out by

twenty-eight employees, the Court finds that the relevant sources of proof are more accessible from

New Jersey. Those employees of Samsung America that might be deposed are in New Jersey.

Defendant Samsung Techwin has its principal place of business in Seoul, Korea, and has no United--JCJ\U’I-P-L»-‘-I‘-'1
States presence. While travel from Korea to this District might be marginally shorter than travel

00 from Korea to New Jersey, extensive travel is required for either of these venues. Plaintiff, with its

principal place of business in St. Georgeri, Germany, also will have to travel extensively. However,

10 New -Jersey is marginally closer to Plaintiff than is Los Angeles. Based on these considerations, the

11 Court finds that the “convenience of the parties" weighs in favor of transfer.

12

13

3. Convenience of the Witnesses

The third factor, “the convenience of the witnesses.” is often considered the most important

14 factor. In evaluating this factor, a court is required to look at who the likely witnesses are, what their

15 potential testimony will be, and why such testimony is relevant or necessary. E A.J. Indus. Inc. v.
 

16 U.S. Dist. CL, 503 F.2d 384, 389 (9th Cir. 1974)‘, Brandon Apparel Group, Inc. v. Quitman Mfg. Co.

17

18

lpc_,, 42 F. Supp. 2d 821, 834 (ND. 111. 1999) (“The determination of whether a particular venue is

more convenient for the witnesses should not turn on which party produces a longer witness list . . . .

19 Rather, the court must look to the nature and quality of the witnesses’ testimony with respect to the

20 issues of the case”) (internal citation omitted) (citing Vandeveld v. Christoph, 87'? F. Supp. 1160,

21

22

23

24

1168 (ND- Ill. 1995)).

Neither party has yet demonstrated that non-party witnesses are required for this action.

Therefore, this factor is less relevant in this case than it is in others. Q; Anderson v. Thompson,

634 F. Supp. 1201, 1207 (15. Mont. 1986) (“The court must necessarily be concerned more with the

25 inconvenience which a transfer will visit upon non—paIty witnesses than with the inconvenience that

26 may result to parties"). However, to the extent that at least some of Defendants’ witnesses are

27 located in New Jersey and some of Plaintiff’ s witnesses are in Germany, and these witnesses will

28
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provide material substantive testimony regarding the allegedly infringing products, this factor may

weigh slightly in favor of transfer.

4. Interest of Justice

Under the final factor, the “interest of justice," courts often consider such things asthe

relative interests of the forum states in the litigation. Here, the Court returns again to its conclusion

that efficiency and fairness militate in favor of trying this case in New Jersey. Since there is no

unique contact between the Central District of California and the litigation other than the existence

of Samsung Arnerica’s distribution warehouse, and because neither of the Defendants nor Plaintiff

are California corporations, the Central District’s interest in the dispute is “considerably

dirninished." ALJA1, 430 U.S. at 114, 107 3. Ct. at 1033.

On the other hand, Defendant Samsung America is headquartered in New Jersey, and actions

associated with the alleged patent infringement occurred in New Jersey. Clearly, New Jersey has a

significant interest in this dispute. E Lencco Racing, 953 F. Supp. at 71 (finding that the

“preferred forum” for infringement claims is the district where defendant committed the allegedly

infringing acts and where its business records are located); see also Saint-Gobain Calmar Inc. v.
  

Nat-‘l Prods. Corp., "230 F. Supp. 2d 655, 660 (ED. Pa. 2002) (“The ‘center of gravity‘ for [a patent

infringement claim] is in the district where the alleged infringement occurred. In finding that ‘center

of gravity,’ the district court ‘ought to be as close as possible to the milieu of the infringing device

and the‘ hub of activity centered around its production.’") (quoting S.C. Johnson & Son Inc. v.
 

Gillette Co., 5'71 F. Supp. 1185, 1187-88 (ND. 111. 1983)).

Defendants have argued that the interests of judicial efficiency require transfer to the District

of Columbia. Pending in the District of Columbia are two cases involving the very same patents.

One of these cases, E, has been progressing for over a year, and discovery is well underway.

However, both parties agree that all of the actions pending before the MDL, including the cases

before the District of Columbia, involve the same patents. Assumjn g the MDL grants the motion to

consolidate the pretrial proceedings, one court will hear all of the pretrial issues that these cases have

in common. Because the majority of the issues in common will already be heard by one court during
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, "1u

l the pretrial stage, judicial efficiency will be served even if the case before this Court is transferred to

the District of New Jersey rather than the District of Columbia.

In view of the substantial weight of evidence indicating that New Jersey provides a more

convenient and efficient forum than this District, the Court finds that the “interest of justice" is best

served by a transfer.

Conclusion

For the foregoing reasons, transfer of venue to the District of New Jersey is appropriate in

this case. The Court therefore orders the Clerk to transfer case number CV 0741249 PA (JCx) to the

\D0O--.JO‘\‘-J'1-F3-U-?l‘-7
United States District Court for the District of New Jersey.

10

11 IT 13 so ORDERED.  
12

Dated: October 3, 2007   
Percy Anderson

UNITED STATES DISTRICT JUDGE
13
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U838 'lIU{-CV-UU4-‘H3-UN!-\ uocument L5 |"l|eC1 UUIZWZUUI Page ‘i OT 1

- Mail Stop 3 ‘ ' REPORT ON THE
Director of tI1¢iU.S. Patent and Trademark Offijtm 9 ZQQFILING OR DETERMINATION OF AN

P-0- 301 1450 ACTION REGARDING A PATENT OR 
Ale I andria, VA 22313-1450 M WENT _3_ mgmx officg TRADEMARK

In Compliinoe with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 I 16 you are hereby advised that a court action has been
tiled in the U.S.fiDistrict Court Delaware on the following X Patents or Trademarks:

PLAINTIFF DEFENDANT

Papst L'censing Gn1bH & Co. KG Olympus Corporation, Olympus Imaging America, Inc.

PATENT OR DATE OF PATENT

TRADEMARK Na I OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the aboie-—entit|ed case, 1he following patBnl(s)!' tradcmark(s} have been included:
I INCLUDED BY

  

  
DATE INCLUDED

 
D Amendment U Answer El Cross Bill [:1 Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK Na I OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above-—entil|ed case, the following decision has been rendered or judgement issued:

DECISIONIIUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

PETER T. DALLEO, CLERK OF COURT 6f29:'{}7

Copy l—Upon initiation of act 'on, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director

Copy 2—Upon filing documen adding pate:1l(s), mail this copy to Director Copy 4—Case file copy
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P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

 
In Compliance with 35 § 290 andlor 15 U.S.C. § ll 16 you are hereby advised that acourt action has been

filed in the U.S. District Court Northern District of California on the following X Patents or El Trademarks:

DOCKET NO. DATE FILED u.s. DISTRICT COURT

CV D8-01732 JL 3/mos Northem District of‘Califomi San Francisco Division
PLAINTIFF DEFENDANT

HEWLE'I']‘-PACKA RD CO PAPST LICENSING GMBH

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK

' ln"l70.3‘i9

1 6.8=t§.miq

HOLDER OF PATENT OR TRADEMARK 
In the above—-——enI'.iIled case, the following patent{s) have been includcd:

DATE INCLUDED INCLUDED BY

C] Amendment El Answer [I Cross Bill I___l Other Pleading
PATENT DR DATE OF PATENT

TRADEMARK Na DR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
In the ab-ove—¢:ntil.led case. the following decision has been rendered or judgment issued:

DECISIONIJUDGEMENT

 
   
CLERK _ [BY] DEPUTY CLERK DATE

Richard W. Wicking Gloria Acevedo April 2. 2008

Copy l—lJpon initiation ofaclion, mail this copy to Commissioner Copy .3—lJpon termination ofaction. mail this copy to Commissioner
Copy 2——Upon filing document adding palcntfn), mail this copy to Commissioner Copy 4—Casc file copy
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E HEWLETT-PACKARD COMPANY, a

PAPST LICENSING GMBH & co. KG, a_

 
Q CHARLENE M. MORROW (CSB NO. 136411) f "I . ‘-§_ '
. cmorrow@fenwick.oom ’--,2‘: I -

FENWICK & WEST LLP ' ‘ .; ' . "
; Silicon Valley Center ‘IQ 1'» . L;
; 801 California Street '2-;‘;"_:L’

Mountain View, CA 94041 ’'/,_'t'';;
Telephone: (650) 933-3500 ‘*’<;,"
Facsimile: (650) 938-5200

~ HEATHER MEWES(CSB N0203690) P‘-1
hmewes@fenwick.com

' JEFFREY V. LASKER (CS8 NO. 246029) " "’ <34?
j1asker@,f'enwick.com

FENWICK & WEST LLP

555 California Street, Suite 1200

San Francisco, CA 94104

Telephone: (415) 875-2300
Facsimile: (415)231-1350

Attorneys for Plaintiff
Hewlett-Packard Company

UNITED STATES DISTRICT COURT

NORTHERN DISTRICT OF CALIFORNIA

Case No. :_'
Delaware corporation,

Plaintiff,
COMPLAINT FOR DECLARATORY

v. JUDGMENT J1_

German company, DEMAND FOR JURY TRIAL

Defendant.

T_ 

Plaintiff Hewlett-Packard Company (“HI”), for its Complaint for Declaratory Judgment

against defendant Papst Licensing GmbH & Co. KG (“Paps_t" or “Defendant”), avers the

following:

NATURE OF THE ACTION

1. This action is based on the patent laws of the United States, Title 35 of the United

States Code. Defendant has asserted rights under US. Patent Nos. 6,470,399 (“the ’399 patent)

- COMPLAINT FOR DECLARATURY JUDGMENT
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and 6,895 ,449 (“the ’449 patent") (collectively, “the patents-in-suit”) based on certain ongoing

activity by HP, and HP contends that it has the right to engage in this activity without license.

True and correct copies of the patents-in-suit are attached hereto as Exhibits A and B. HP thus

= seeks a declaration that it does not infringe the pate:nts—in-suit andfor that the patents-in-suit are

; invalid.

THE PARTIES

2. Plaintiff HP is a corporation organized under the laws of Delaware, with its

headquarters at 3000 Hanover Street, Palo Alto, California.

3. On information and belief, Papst is a company existing under the laws of The

Federal Republic of Germany with a place of business at Bahnofstrasse 33, 781 12 St. Georgen,

. Germany.

JURISDICTION AND VENUE

4. ' This is a civil action regarding allegations of patent infringement arising under the

patent laws of the United States, Title 35 of the United States Code, in which HP seeks

declaratory reliefunder the Declaratory Judgment Act. Thus, the court has subject matter

jutisdiction over this action pursuant to 28 U.S.C. §§ 1331, 1338, 2201, and 2202.

5. An actual controversy exists between HP and Defendant by virtue of Defendant’s

assertion of rights under the patents-in-suit based on certain ongoing activity by HP.

6. HP contends that it has a right to engage in making, using, offering to sell, and

selling its products, including its digital camera products, without license from Defendant.

7. The Court has personal jurisdiction over Defendant because Defendant has

established certain minimum contacts with California such that the exercise ofpersonal

jurisdiction over Defendant would not offend traditional notions of fair play and substantial

justice.

8. Venue is proper in this court pursuant to 28 U.S.C. § 1391 because Defendant is an

alien entity and therefore subject to suit in any district.

/ I I

I X I

COMPLAINT FOR DECLARATORY JUDGMENT 2
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INTRADISTRICT ASSIGNNIENT

9. This is an Intellectual Property Action subject to district-wide assignment under

- Local Rule 3-2(c).

FACTUAL BACKGROUND

I0. HP is a leading provider of imaging and printing-related products and services,

including, among other things, digital cameras.

11. On information and belief, Defendant is a patent licensing company that neither

'_ makes nor sells any products or services.

12. The ‘$599 patent is entitled “Flexible interface for communication between a host

and an analog U0 device connected to the interface regardless the type of the U0 device.” The

'399 patent on its face states that it issued on October 22, 2002. On its face, the '399 patent

appears to have been originally assigned to Labortcchnik Tasler GmbH. Defendant has asserted

all right, title, and interest in the ’399 patent.

13. The ’449 patent is entitled “Flexible interface for communication between a host

and an analog U0 device connected to the interface regardless the type of the I/O device.” The

‘-449 patent on its face states that it issued on May 17, 2005. On its face, the ’449 patent appears

to have been originally assigned to Laborteehnik Tasler GmbH. Defendant has asserted all right,

title, and interest in the '449 patent.

14. HP believes that its products, including its digital camera products, do not infringe

the patents-in-suit and that the claims ofthe patents-in-suit are invalid. Accordingly, an actual

controversy exists between HP and Defendant as to whether HP’s manufacture, use or sale of its

products infringes any valid and enforceable claim of the patents-in-suit. Absent a declaration of

non-infringement andfor invalidity, Defendant will continue to wrongly assert the patents-in-suit

against HP, and thereby cause HP irreparable harm.

FIRST CAUSE OF ACTION

(Declaratory Judgment of Non-Infringement of the ’399 Patent)

15. HP hereby incorporates by reference its allegations contained in paragraphs l

through 14 of this Complaint as though frilly set forth herein.

COMPLAINT FOR. DECLARATORY JUDGMENT 3
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16. Defendant contends that products imported, made, used, sold or offered for sale by

HP infringe the ’399 patent.

17. HP denies Defendant's contentions and alleges that HP’s products do not directly

H: or indirectly infiinge the "399 patent.

18. An actual controversy thus exists between HP and Defendant as to whether the

; accused products infringe the ‘I599 patent.

19. Accordingly, HP seeks and is entitled to a judgment against Defendant that it does

not infringe and has not infringed, directly or indirectly, eontributorily or by inducement, the '399

' patent.

SECOND CAUSE OF ACTION

(Declaratory Judgment of Invalidity of the ’399 Patent)

20. HP hereby incorporates by reference its allegations contained in paragraphs 1

through 14 of this Complaint as though fully set forth herein.

21. Defendant contends that the ’399 patent is valid.

22. HP denies Defendanfs contention and alleges that the '399 patent is invalid. The

’399 patent is invalid for failure to meet at least one of the conditions ofpatentability specified in
: Title 35 of the United States Code. No claim of the ’399 patent can be validly construed to‘ cover

any products imported, made, used, sold or offered for sale by HP and the alleged invention of the

’399 patent is taught by, suggested by, andfor obvious in view of, the prior art.

23. An actual controversy thus exists between HP and Defendant as to whether the

g ’399 patent is valid.

24. Accordingly, HP seeks and is entitled to a judgment against Defendant that the

’399 patent is invalid.

THIRD CAUSE OF ACTION

(Declaratory Judgment of Non-Infringement of the ’449 Patent)

25. HP hereby incorporates by reference its allegations contained in paragraphs 1

through 14 of this Complaint as though fully set forth herein.

/H

COMPLAINT FOR DECLARATORY JUDGMENT 4

 



301

FENWICKG:WESTLLP .I\1"ro1m:vsA1’law MnunnmVzzw

 
26. Defendant contends that products imported, made, used, sold or offered for sale by

HP infiinge the ’449 patent.

27. HP denies Defendant’s contentions and alleges that HP’s products do not directly

i or indirectly infiinge the '449 patent.

28. An actual controversy thus exists between HP and Defendant as to whether the

accused products infringe the '4-49 patent.

29. Accordingly, HP seeks and is entitled to a judgment against Defendant that it does

' not infiinge and has not infringed, directly or indirectly, contributorily or by inducement, the '449

patent.

FOURTH CAUSE OF ACTION

(Declaratory Judgment of Invalidity of the ’449 Patent)

30. HP hereby incorporates by reference its allegations contained in paragraphs 1

through 14 of this Complaint as though fully set forth herein.

3!. Defendant contends that the ‘-149 patent is valid.

32. HP denies Defendant’s contention and alleges that the ’449 patent is invalid. The

’449 patent is invalid for failure to meet at least one of the conditions of patentability specified in

Title 35 of the United States Code. No claim of the ’449 patent can be validly construed to cover

' any products imported, rnade, used, sold or offered for sale by HP and the alleged invention of the

i ’449 patent is taught by, suggested by, andfor obvious in view of, the prior art.

33. An actual controversy thus exists between HP and Defendant as to whether the

’449 patent is valid.

34. Accordingly, HP seeks and is entitled to a judgment against Defendant that the

’449 patent is invalid.

PRAYER FOR RELIEF

WHEREFORE, HP prays for a declaratory judgment against Defendant as follows:

A. Judgment against Defendant declaring that the ’399 patent is not infiinged by HP;

B. Judgment against Defendant declaring that the ’399 patent is invalid;

A. Judgment against Defendant declaring that the ’449 patent is not infringed by HP‘,

COMPLAINT FOR DFKIIARATORY JUDGMENT 5
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B. Iudgment against Defendant declaring that the '449 patent is invalid;

C. A declaration that HP’s case against Defendant is an exceptional case within the

' meaning of 35 U.S.C. § 235;

D. An award ofcosts and attorneys’ fees to HP; and

E. Such other and further reliefas the Court deems just and reasonable.

Dated: March 31, 2008 FENWiCK & WEST LLP

By: ‘ M
Charl n .M rrow

Attorneys for Plaintiff
Hewlett-Packard Company

FENWICK&-.WESTLLP AHOIHEYSMLAN II-loumnruWEI-ul
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DEMAND FOR JURY TRIAL

Plaintiff HP hereby demands a trial by jury of all issues so ttiable.

Dated: March 31, 2008

COMPLAINT FOR DECLARATORY JUDGMENT

FENWICK & WEST LLP

By: ( S Swfadg
Ch lene M. Mort w

Attorneys for Plaintiff
Hewlett-Packard Company
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07 A0121 M90

—
COMMISSIONER OF PATENTS  Ll ' I ‘ REPORT ON THE

TRADEMARKS JUN 2 1 20 7I;‘rLINO OF DETERMINATION OF AN ACTIO
OR APPEALREGARDING A COPYRIGHT

P-9- 3"‘ 145" u 5: mm awn - ‘K U_FFicE
Alexandria, VA 22313-1450

In compliance with the Act ofluly 19, I952 (66 Stat. 814; 35 U.S.C. 290) you are hereby advised that a court action has been
filed on the followin atcnt s in the U.S. District Court:

DOCKET: 07-C\/.3401 DATE FILED UNITED STATES DISTRICT COURT, NORTHERN

[W15/07 DISTRICT OF ILLINOIS, EASTERN DIVISION

PLAINTIFF: Papst Licensing GmbH & Co. KG DEFENDANT: Fujifilm C0rp., et al,

PATENT NO. DATE OF PATENT PATENTEE

#6=470»399Bl 1092102
#6,895,449 B2 05fl7:’0S Papst Licensing GmbH & Co. Kg

 

In the above-entitled case the foilowin atent 5 have been included:

DATE INCLUDED INCLUDED BY

[ Imnendment [ ]Answer [ ]Cross Bill [ ]OtherPleading

In the above-entitled case, the following decision has been rendered or judgment issued:

DECIS l ON/JUDGMENT

 CLERK DEPUTY CLERK - Angela Revis DATE: 06!20!0'?
MICHAEL W. DOBBINS
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FlLED ~ “"

.1!‘ (I? - I -S‘-0'7
IN THE UNITED STATES DISTRICT cou JUN 1 5 200? 7,

FOR THE NORTHERN DISTRICT or ILLINOIS Jul” rt“ N3
EASTERN DIVISION MICHAEL W. BBINS

Cl-Emu U3. Dl3TRl0T GOURT

Papst Licensing GmbH & Co- KG
Plaintiff,

V.

)

)

)

i
FUJIFILM Corporation, FUJIFILM U.S.A., ) AN
inc. ) GE ASHM

Defendants ) MAG" JUD
}

)

)

)

LOCAL RULE 3.4

NOTICE OF CLAIMS INVOLVING PATENTS

Plaintiff, Papst Licensing Gmbl-I & Co. KG (“Papst Licensing"), by its
undersigned counsel, hereby submits the following Notice of Claims Involving Patents.

Pursuant to Rule 35 U.S. C. 209:

Plaintiff, Papst Licensing is headquartered at Bahnofstrassc 33, 78] 12 St.

Georgen, Germany.

Defendant, FUJIFILM Corporation is headquartered at 7-3, Akasaka 9-chome,

Minato-Kn, Tokyo 107-0052, Japan.

Defendant, FUJIFILM U.S.A., Inc. is located at 850 Central Avenue, Hanover

Park, IL 60133.

United States Patent No. 6,4?0,399 B1 duly and legally issued on October 22,

2002.

United States Patent No. 6,895,449 B2 duly and legally issued on May 17, 2005.

 



306

 

United States Patent No. 6,470,399 B1 and United States Patent No. 6,895,449 B2

identify Michael Tasler as the inventor.

Dated: June [5, 2007 Respectfully submitted,

Papst Licensing Gmbl-I & Co. KG

 Jerold B. Schnayer (ARDC No. 2495533)

John L. Ambrogi (ARDC No. 06203626)

WELSH & KATZ, LTD.

V 120 South Riverside Plaza, 22nd Floor

Chicago, IL 60606

Telephone: (312) 655-1500

Facsimile: (312)655-1501

Email: jbschnayer(a}welshkg1z.com

jambrogigaiwelshkatacom

Arrorneysfor Paps! Licensing GmbH & Co. KG
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COMMISSIONER OF PATENTS AND TRADEMARKS

(UsPTO> REPORT ON THE

*‘-‘_=‘- 3°‘ 145" FILING or DETERMINATION OF AN
“'“‘“"""v V‘ ”3‘3"“5° ACTION REGARDING A PATENT OR

TRADEMARK
 

In compliance with 35 U.S.C. 290 andfor 15 U.S.C. 1116 you are hereby advised

that a court action has been filed on the following patent(s)ltrademark(s) in the U.S. District Court:

DOCKET NO. DATE FILED UNITED STATES DISTRICT COURT,

NORTHERN DISTRICT OF ILLINOIS,

08cv12l8 2/zsxzoos EASTERN DIVISION

PLAINTIFFS DEFENDANTS

Papst Licening Grub}-I & Co. KG Ricoh Company, Ltd. et al

M 0*‘ mm
1933/3091 Papst Licensing GmbH & Co. KG
5/1752095 Papst Licensing GmhH & Co. KG 

". In the above—entitIed case, the following trademarks(S) have been included:

DATE INCLUDED INCLUDED BY

[ ]Arnendment { ]Answer [ ]CroSS Bill [ ]0ther Pleading

TRADEMARK NUMBER DATE OF TRADEMARK HOLDER OF PATENT OR

TRADEMARK

——

CLERK

MICHAEL W. DOBBINS
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AO IN (61590)

COMMISSIONER OF ?A'l'ENTS AND TRADEMARKS REPORT ON THE

IUSPTOI FILING OF DETERMINNFION OF AN AC"l'ION OR APPEAL

|’-0- Box 1450 REGARDING A COPYRIGHT
Alexandria. VA 113I3-H50

In compliance with the Act of July 19, I952 (66 Stat. 814; 35 U.S.C. 290) you are hereby advised

that a court action has been filed on the following patent(s) in the US. District Court:

DOCKET DATE FILED UNITED STATES DISTRICT COURT,

08-2510 05/02f2008 NORTHERN DISTRICT OF ILLINOIS,

EASTERN DIVISION

PLAINTIFF DEFENDANT .

Papst Licensing Gmbl-i & Co. KG Nikon Corporation, Nikon Americas, lr1c., Nikon, Inc.

6,470,399 B1 I0!22f2002 Paps! Licensing

DATE INCLUDED INCLUDED BY

[ ] Amendment [ ]An5wer { ]Cross Bill [ ]Oti1er Pleading

I’A'l’ENT NO. D»\TE OF PATENT

CLERK _ _- -_ .: (BY) DEPUTYCLERK

 Michael W. Dobbins I-(inielle Johnson
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COMMISSIONER or PATENTS AND TRADEMARKS

(USPTO) REPORT ON TIIE

|’-9- 9°‘ 145” FILING or DETERMINATION or AN
’‘“°’‘”'‘‘'''“' W‘ m”'“5° ACTION REGARDING A PATENT on

TRADEMARK
 

In compliance with 35 U.S.C. 290 andfior 15 U.S.C. 1116 you are hereby advised

that a court action has been filed on the following patent(s)!'trademark(s) in the U.S. District Court:

DOCKET NO. DATE FILED UNITED STATES DISTRICT COURT,

NORTHERN DISTRICT OF ILLINOIS,

03cv1213 2/23/2003 EASTERN DIVISION

PLAINTIFFS DEFENDANTS

Papst Licening GmbH & Co. KG Ricoh Company, Ltd. et al 
 

DATE INCLUDED INCLUDED BY

[ ] Amendment [ ]A.nswcr [ ]CrossBill [ ]0therPleading

TRADEMARK NUMBER DATE OF TRADEMARK HOLDER OF PATENT OR

TRADEMARK

 

CLERK

MICHAEL W. DOBBINS
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COMMISSIONER OF PATENTS AND TRADEMARKS REPORT ON THE

IU5PT0) FILING OF DETERMINATION OF AN ACTION OR APPEAL
P-0v 301 1450 REGARDING A COPYRIGHT

Alexandria. VA 31313-1450

In compliance with the Act of July 19, I952 (66 Stat. 814; 35 U.S.C. 290] you are hereby advised
that a court action has been filed on the followin patenl(s) in the U.S. District Court:

DOCKET DATE FILED UNITED STATES DISTRICT COURT,
03-3608 06;/24/2008 NORTHERN DISTRICT OF ILLINOIS,

EASTERN DIVISION

  

PLAINTIFF _ DEFENDANT - _

Papst Licensing GfnbH & Co. KG Sanyo Electric Co., Ltd., Sanyo North America

Corporation.

PATENT N0. DATE OF PATENT PATENTEE

6,470,399 B1 10f22f2{)02

6,895,449 B2 5!]?/2005

In the above-entitled ease, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY

[ ] Amendment [ ] Answer [ JCIDSS Bill { IOIIIBI Pleading

In the above-entitled case, the following decision has been rendered orjudgment issued:

DECISIONKJUDGMENT

 

  

CLERK - (BY) DEPUTY CLERK

Michael w. Dobbins ' Kinielle Johnson
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COMMISSIONER OF PATENTS AND TRADEMARKS REPORT ON THE
{U5"T0I FILING OF DETERMINATION OF AN ACTION DR APPEALE0. 3 I451]

Alexandria. VI: 2131.!-I450 REGARDING A COPYRIGHT

In compliance with the Act ofJuIy I9, I952 (66 Stan. 814; 35 U.S.C. 290) you are hereby advised
that a com‘: action has been filed on the followin meat 5 in the U.S. District Court:

DOCKET DATE FILED UNITED STATES IJISTRlC'I‘COUR'I', NORTHERN
DISTRICT OF ILLINOIS. EASTERN DIVISION

 

  
 

  

  
  

  
  

  

  

OSCVJ627 612512008

PLAINTIFF DEFENDANT

Papst Licensing GmbH & Co. KG Eastman Kodak Company

6’470’399 B1 WZMOU2 I aborlechnik'l‘a1ler Gmhfl

In the above-entitled case, the following patent(s) have been included:

DATE INCLUDED INLILLJDED BY

{ ] nmendment [ lhnswer [ }Cro5s Bill [ }01her Pleading

PATENT N0. DATE OF PATENT PATENT

 

 

In the above-entitled case. the following decision has been rendered orjudgmcm issued:

DECI5 IONIIUDGMENT

CLERK (BY) DEPUTY CLERK DATE

DAVIS
Michael W. Dobbins Tiunu Davis 6.’2I5r’20D8
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Case 1:08-cv-00512-RMC Document 3 Filed 0810812008 Page 1 of 2

Q. A0120 Rev. 3:04

 
 

 
  
  
 

  
 

  

 

Mail smp 3 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 ll.S.C. § 290 ttndfor I5 U.S.C. § ! I l6 you are hereby advised that a court action has been

filed in [he US. District Court for the Disnict of Columbia on the following X Patents or El Trademarks:

DOCKET No. U.S. DISTRICT COURT08-612 SKI 6.r‘0R FOR THE DISTRICI‘ OF COLUMBIA
PLAINTIFF DEFENDANT

PAPST LICENSING GmbH & Co. KG RICOH COMPANY, LTD,,

Bahnofmsse 3,3= 73' '2 St RICOH AMERICAS CORPORATION and
G°°'fi°"’ G°'"“"‘Y- RICOH CORPORATION

Transfened from usoc -ILLINOIS NORTHERN Ricoh Building 8_13_1 GfnzaMDL CASE

Attorney Chuo-ku, Tokyo 104-8222, Japan.
Jeroid B. Schnayer (2495538)
James P. White (3001032)
WELSH & KATZ, LTD.
120 South Riverside Plaza, 22nd Floor

Chicago, Illinois 60606
(312) 655-1500

PATENT OR DATE OF PATENT . ,_ . ,. .

TRADEMARK Na HOLDER or PA{l:NI()l-1 IRADLMARK

 
 

 
 
 

 

 
 
 

 

 

In the abovo—cnlit[ed case, the following patent(s)l trademark[s) have been included:

DATE INCLUDED INCLUDED BY
 

I:I Amendment |:I Answer [I Cross Hill C} Other Pleading
DATE OF PATENT

OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above entitled case, the following decision has been rendered or judgement issued:

DECISIUNEJU DGEMENT

 
PATENT OR

TRADEMARK N0.
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Case 1:08—cv-00612-RMC Document 3 Filed OBIOBIZOCIB Page 2 of 2

% A0 I20 Rev. JIM

CLERK.

NANCY MAYER-WI HTTINGTON by Joe Burgess   
(BY) DEPUTY CLERK DATE

8.’8a’U8

Copy I—Upon initiation of action, mail this copy to Director Copy 3—Upon termination oi’ action. mail this copy to Director
Copy 1—Upon filing document adding patent(s}. mail this copy to Director Copy 4—C‘a-se file copy
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Case-1:08-cv-00865-RMC Document2 Filed OBIOBIZOOB Page1of2

*2. A0 120 Rev. 3J0-4

To Mail Stop 8 REPORT ON THE
' Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria. VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 ttndlor I5 U.S.C. § I I 16 you are hereby advised that a court action has been

filed in the US. District Court for the District of Columbia on the following X Patents or l:l Trademarks:

DOCI(E'I' N0. DATE FILED U.S. DISTRICT COURT
08-865 500308 FOR THE DISTRICT OF COLUMBIA

PLAINTIFF DEi"ENDAN'l'

}{Ew|_,E'['r pA(;|(A[u) CQMPANY APST LICENSING Gmhl-I & Co. KG
3000 Hanavgr Street ahnofstrasse 33, 78112 St.

Palo Alto, CA ‘
Transferred from USDC -CALIFORNIA NORTHERN

MDL CASE

represented by Charlene Marie Morrow
FENWICK & WEST, LLP

Silicon Valley Center
801 California Street

Mountain View, CA 9404l—2008

(650) 988-8500
Fax: (650) 938-5200

_, TR. _ TEFP"1' HOLDER or PATENT OR TRADEMARK

6,470,399 |U!22f02 Papst Licensing

 
 D

PATENT OR

 
In the above-—entitIen:I case, the following decision has been rendered orjudgemenl issued:

D CISION/JUDGEMENT
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Case1:08-cv-00865-RMC Document2 Filed 08!08l2008 Page2of 2

Q: A0 [20 Rev. 3-fi]=1

CLERK (BY) DEPUTY CLERK.

NANCY MAYER-WHITTINGTON by Joe Burgess
 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—l.'pon termination of action, mail this copy to Director
Copy 2—Upon filing document adding paienl;(s), mail this copy to Director Copy 4—Case file copy
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PTOJSBIBZ (01-06)

Approved for use Ilirciugh 12J3‘la’20t'J3. OMB 0651-0035
U 8 Patent and Trademark Office; U 3. DEPARTMENT OF COMMERCE

- rsons are r- - uired Io res end to a ootleclion ofin1'or1Tiation unless it dis la 3 uarid OMB cgntml nurnbgfiUnder the PP] -erwnrl-< Redutztiori Act of 1995. no u

 

 
 
 

 
 

—

I hereby revoke all previous powers of attorney given in the above-identified application.

 

  
 

REVOCATION OF POWER OF
ATTORNEY WITH

NEW POWER OF ATTORNEY
AND

CHANGE OF CORRESPONDENCE ADDRESS

 

  
 
 

  
 

   
 

D A Power of Attorney is submitted herewith.

 
OR

[-3] l hereby appoint the practitioners associated with the Customer Number: 04743 n— | 
 '1 Please change the correspondence address for the above-identified application to:  

 
 

 

 
 

The address associated with
Customer Number:

OR

Firrlnor‘
Individual Name Jeffrey W: Salmon, Esq_

Address Marshall, Gerstein 8: Borun LLP

233, South Wacker Drive, Suite 6300

City Chicago _ _

Country United States State. Illinois [zip lsoeos
Teiephorle 312—474-6300 Email jsa|rnon@marsha|¥ip.corn

I am the:

 
 

  

 
 
 

 
 

 
 
 

  

 
 
   

 

 

 
 

E Applicantitnventor.

 
 

[Z Assignee of record of the entire interest. See 37 CFR 3.71.
Statement‘ under 37 CF}? 3. 73(b,'- is enclosed. (Form PTO/SB/96)

__,—~) SIGNATURE of Applicant or Assignee of Record
Signaturery In 6 QM

Daniel Papst. Pate Counsel

_,.=’ 9' / $.99)’ 312—423~345o'
NOTE: Signatures ofall the inventors or assignees of record ofthe entire interest or their representative(s) are required. Submit multipleforms if more than one signature is required. see below’.

 
  

 
 

  
 

  
 

Telephone

  
 

  

 
forms are submitted.
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PTOJSBIBZ (01-06)

Approved for use Ilirciugh 12J3‘la’20t'J3. OMB 0651-0035
U 8 Patent and Trademark Office; U 3. DEPARTMENT OF COMMERCE

- rsons are r- - uired Io res end to a ootleclion ofin1'or1Tiation unless it dis la 3 uarid OMB cgntml nurnbgfiUnder the PP] -erwnrl-< Redutztiori Act of 1995. no u

 

 
 
 

 
 

—

I hereby revoke all previous powers of attorney given in the above-identified application.

 

  
 

REVOCATION OF POWER OF
ATTORNEY WITH

NEW POWER OF ATTORNEY
AND

CHANGE OF CORRESPONDENCE ADDRESS

 

  
 
 

  
 

   
 

D A Power of Attorney is submitted herewith.

 
OR

[-3] l hereby appoint the practitioners associated with the Customer Number: 04743 n— | 
 '1 Please change the correspondence address for the above-identified application to:  

 
 

 

 
 

The address associated with
Customer Number:

OR

Firrlnor‘
Individual Name Jeffrey W: Salmon, Esq_

Address Marshall, Gerstein 8: Borun LLP

233, South Wacker Drive, Suite 6300

City Chicago _ _

Country United States State. Illinois [zip lsoeos
Teiephorle 312—474-6300 Email jsa|rnon@marsha|¥ip.corn

I am the:

 
 

  

 
 
 

 
 

 
 
 

  

 
 
   

 

 

 
 

E Applicantitnventor.

 
 

[Z Assignee of record of the entire interest. See 37 CFR 3.71.
Statement‘ under 37 CF}? 3. 73(b,'- is enclosed. (Form PTO/SB/96)

__,—~) SIGNATURE of Applicant or Assignee of Record
Signaturery In 6 QM

Daniel Papst. Pate Counsel

_,.=’ 9' / $.99)’ 312—423~345o'
NOTE: Signatures ofall the inventors or assignees of record ofthe entire interest or their representative(s) are required. Submit multipleforms if more than one signature is required. see below’.

 
  

 
 

  
 

  
 

Telephone

  
 

  

 
forms are submitted.
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PTOJSBIBZ (01-06)

Approved for use Ilirciugh 12J3‘la’20t'J3. OMB 0651-0035
U 8 Patent and Trademark Office; U 3. DEPARTMENT OF COMMERCE

- rsons are r- - uired Io res end to a ootleclion ofin1'or1Tiation unless it dis la 3 uarid OMB cgntml nurnbgfiUnder the PP] -erwnrl-< Redutztiori Act of 1995. no u

 

 
 
 

 
 

—

I hereby revoke all previous powers of attorney given in the above-identified application.

 

  
 

REVOCATION OF POWER OF
ATTORNEY WITH

NEW POWER OF ATTORNEY
AND

CHANGE OF CORRESPONDENCE ADDRESS

 

  
 
 

  
 

   
 

D A Power of Attorney is submitted herewith.

 
OR

[-3] l hereby appoint the practitioners associated with the Customer Number: 04743 n— | 
 '1 Please change the correspondence address for the above-identified application to:  

 
 

 

 
 

The address associated with
Customer Number:

OR

Firrlnor‘
Individual Name Jeffrey W: Salmon, Esq_

Address Marshall, Gerstein 8: Borun LLP

233, South Wacker Drive, Suite 6300

City Chicago _ _

Country United States State. Illinois [zip lsoeos
Teiephorle 312—474-6300 Email jsa|rnon@marsha|¥ip.corn

I am the:

 
 

  

 
 
 

 
 

 
 
 

  

 
 
   

 

 

 
 

E Applicantitnventor.

 
 

[Z Assignee of record of the entire interest. See 37 CFR 3.71.
Statement‘ under 37 CF}? 3. 73(b,'- is enclosed. (Form PTO/SB/96)

__,—~) SIGNATURE of Applicant or Assignee of Record
Signaturery In 6 QM

Daniel Papst. Pate Counsel

_,.=’ 9' / $.99)’ 312—423~345o'
NOTE: Signatures ofall the inventors or assignees of record ofthe entire interest or their representative(s) are required. Submit multipleforms if more than one signature is required. see below’.

 
  

 
 

  
 

  
 

Telephone

  
 

  

 
forms are submitted.
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Electronic Acknowledgement Receipt

Application Number: 09331002

International Application Number:

Confirmation N um ber:

FLEXIBLE INTERFACE FOR COMMUNICATION BETWEEN A HOST AND AN

Title of Invention: ANALOG |I'O DEVICE CONNTECTED TO THE INTERFACE REGAFIDLESS THE
TYPE OF THE I/O DEVICE

First Named |nventor!AppIicant Name: MICHAEL TASLER

Jeffrey W Salmon Esq

Welsh 8: Kat: Ltd

120 5 Riverside Plaza 22nd Floor

Correspondence Address: —

Chicago

US 312-655-1500

jwsa|mon@we|shkatz.com

Jeffrey W. Salmon

Attorney Docket Number: 9576/96909

Receipt Date: 25-NOV-2008

Filing Date: 14-JUN-1999

Application Type: US. National Stage under 35 USC 371

Payment information:

Submitted with Payment no 

File Listing:
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File Size(Bytesh' Multi Pages

Message Digest Part Lzip (ifappl.)

Document

Number Document Description File Name

Power of Attorney RevocationofPOA.PDF
J‘JcL‘-1 Fldbhl n-I Zr. 5] HJIJ-l'JEI‘3B 3: |‘)u.Fl-I61 5

Pllh]?-I

Warnings:

Info rmation:

Assignee showing of ownership per 37
CFR 3‘73(b)‘ Statement373b.PDF 1L‘|JEl32El‘)G 1 325 :|'HlJfl1‘)l\|IJJa‘J0'.r'l F2 Hlfii

en I-‘fr

Warnings:

Info rmation:

Total Files Size (in bytes} 185826

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date [see 37 CFR

1.53[b)-(d] and MPEP 506], a Filing Receipt (37 CFR 1.54] will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCTIDOIEOIQO3 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO asa Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP1810], a Notification of the International Application Number

and ofthe International Filing Date (Form PCTr‘RO!105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTOJSBIQB (01-03)

Approved for use through 06.-'30i2003 OMB 0551-0031
US. Patent and Trademark Oliice; US. DEPARTMENT OF COMMERCE

of 1995, no u rsons. are rec uired to res and lo a collection or inlorrnation unless il disla a valid OMB control number-_

STATEMENT UNDER 37 CFR 3.73[bl

Patent Owner: Papst Licensing GmbH &___Co. KG

Under the Pa ,n.vork Reduction Act

  
    

 

 
  Application No.: 0E_}i331.002 Filed: June 14, ‘I999

    Flexible Interface For Communication Between A Host And An Analog HO Device Connected To
Entitled: The Interfage__l3_e-gardtess Tlje_Iype Of The U0 Device

  _____[3apst Licensing Gmbl-I & Co. KG , a German Corporation
{Name of Assign ee] (Type of Assignee. u.g.. corporation. partners hip. university, governme nl agency. etc. :-

  
states that it is:

1. x ] the assignee of the entire right, title, and interest; or

  
2. _ I an assignee of less than the entire right, title and interest.

(The extent (by percentage) of its ownership interest is

in the patent applicationfpatent identified above by virtue of either:

 

 _ °/vi
  

  A. E An assignment from the inventoris) of the patent applicationrpatent identified above. The assignment was
recorded in the United States Patent and Trademark Office at Reel ,
Frame . or for which a copy thereof is attached.  

  
  
  

  
 

 

  
  

OR

3_ X A chain of title from the inventor(s), of the patent applicationipatent identified above. to the current assignee as follows:
1. From: _Michae| Taster To: Labortechnik Taster GmbH

The document was recorded in the United States Patent and Trademark Office at

Reel 012023 , Frame 0515 , or for which a copy thereof is attached.

2. From: Labortechnik Tasler GmbH To: _F_’§p§t Licensir_lg_GmbH 8. Co. KG
The document was recorded in the United States Patent and Trademark Office at

Reel 07314 , Frame 0114 . or for which a copy thereof is attached.

  _| Additional documents in the chain of title are listed on a supplemental sheet.  
 As required by 37 CFR 3.73(b){1}(i), the documentary evidence of the chain of title from the original owner to the

assignee was. or concurrently is being, submitted for recordation pursuant to 3? CFR 3.11.  
 [NOTE: A separate copy {r‘.e., a true copy of the original assignment document(s)) must be submitted to

Assignment Division in accordance with 37 CFR Part 3. to record the assignment in the records of the USPTO.
See MPEP 302.08]

The undersigned (whose title i

 
  

   plied below} is authorized to act on behalf of thefssignee.Or’ 8:339

   
 

Sign ure Date

Daniel Papst 312-425-3450
Printed or Typed Name Telephone Number  

  
Patent Counsel

Title
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UN1'1'i::1) S'1A'ri_-zs PA'ri::NT AND TRADl:2MAR.K OFFICE

 
Ui\l'|‘l'II) S'|‘A\'|‘l".S |)|*II’.v’\|t1‘E\IIC.\i'|‘ UI" (.'(}i\r1M|".|ll"-l‘I
Unimd States Patent and '|‘radmnnrk (IITM-.
r\(.iLl.l<$5. 3' i\"|i'\-1 |SSIE\_\ii‘IH FYI.‘-R PATENTS.- Bin I-‘.50

Alt-x4J|i.lria.\"'||)z:||i;| 2231.‘-l-I50\k'\kW.|}5‘|]I(\.filV\'

I .-’\l’|’|_I(IA'l'I()N NUMHIER I l"|l.IN(i OR 3?1t(.‘J Dz\'l']-I I 1-'lRS'l‘ NAMILI) z\I’1’I.|(.'r\_\.l'l' I 1-'\'l"l'Y_ IJOCK}-I'l‘ N()_fl‘l'|'I.].-I |
09f331,002 06! 14! 1999 MIC] IA1"-J. TASI .1"-R 9576i’9690.‘)

CONFIRMATION NO. 1117

Jeffrey W Salmon Esq POWER OF A1TORNEY NOTICE
Welsh 8: Katz Ltd

120 S Riverside Plaza gm Floor milliiiiiIiiIiigiiiiiiigiiiiiigyiiiiiiiiiiiiillllii
Chicago, IL 60606

Date Mailed: 1270472008

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11f25f2008.

- The Power of Attorney to you in this application has been revoked by the assignee who has intervened as

provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

i"dlvcr|10I1:"

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 0H
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UN1'1'i::1) S'1A'ri_-zs PA'n::NT AND TRADl:2MAR.K OFFICE

 
Ui\l'|‘l'II) S'|‘A\'|‘l".S |)|*II’.v’\|l1‘E\IIC.\i'|‘ UI" (.'(}IIr1M|".|ll"-l‘I
Unimd States Patent and 'I‘radmnnrk (IITM-.

r\(.iLI.l<$5. 3' i\"|:'\-I |SSIE\_\iI‘IH FYI.‘-R PATENTS.- Bax I-‘.50
Alt-x4J|u.lria.\"'||p;:ni;| 2231.‘-I-I50\k'\kW.|}5‘|]I(\.filV\'

I Al’I’I.I(IA'I'ION NUMBER I I"II.IN(i OR 3?I[(.'] I'.‘.'.4\'I']'I | I"IRS'l' NAMILI) .*\I’1’I.I(.'r\N'I' I A'I"I'Y. IJ()CK}'I'l' N()fI'I'I'I.].'I |
09i"331,002 06.!’ 14)’ 1999 MIC] IAEI- TASI J"-.R 9576.=’96‘)09

CONFIRMATION NO. 1117

4743 POA ACCEPTANCE LETTER

MARSHALL, GERSTEIN 8: BORUN LLP

233 S. WACKER om, sung 6300 IllllllllIllIllglmiillgilllllgyillllulllllllllllll
SEARS TOWE R

CHICAGO, IL 60606

Date Mailed: 12/0432008

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11f25f2008.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1 .33.

:"d[vcr|10|1."

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of1
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accordance with § 1.6{a](4]

Dated. March 23, 200QSignalure. I J Docket No‘: 3 I

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Michael Tasler

Application No; 09z’33l.0O2 Confirmation N0.: 1117

Filed: June 14. 1999 Art Unit: 2185

For: Flexible Interface For Communication Between Examiner: Thuan N. Du

A Host And An Analog HO Device Connected

To The Interface Regardless The Type Of The
U0 Device

NOTICE OF LOSS OF "RIGHT TO CLAIM SMALL ENTITY STATUS

Commissioner for Patents

P.O. Box I450

Alexandria. VA 22313-1450

Dear Sir:

When the instant application was filed on June 14, 1999, small entity status was

claimed. By means of an assignment document that was executed on June 15, 2001. at

reel/frame 07"3l4fUl 14. Papst Licensing GmbH & Co. KG received full title to the above-noted

application.

Since Papal Licensing is not entitled to Claim small entity status in connection

with its patent prosecution endeavors. all of the fees paid during the prosecution of the instant

application by the undersigned attorney on or after March 8. 2006, were “large entity" fees.

 

{ PATIENT)
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March 23, 2009

Page 2

However, no paper was filed in the USPTO to formally notify the USPTO that the previous

claim ofsmall entity status should be revoked.

The purpose ofthis paper is to request that the USPTO update its records to

reflect the fact that. small entity status is no longer claimed in the instant application.

Dated: March 23. 2009

 
MARSHALL, GERSTEIN & BORUN LLP

233 S. Wacker Drive, Suite 6300
Sears Tower

Chicago, Illinois 60606635?

(312) 474-6300

Attorney for Applicant
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Electronic Acknowledgement Receipt

Application Number: 09331002

International Application Number:

Confirmation N um ber:

FLEXIBLE INTERFACE FOR COMMUNICATION BETWEEN A HOST AND AN

Title of Invention: ANALOG |I'O DEVICE CONNTECTED TO THE INTERFACE REGAFIDLESS THE
TYPE OF THE I/O DEVICE

First Named lnventorlflpplicant Name: MICHAEL TASLER

Customer Number: 23368

Filer: Jeffrey W. Salmon/zyneene williams

Filer Authorized By: Jeffrey W. Salmon

Receipt Date: 23—MAR—2009

Filing Date: 14-JUN-1999

Time Stamp: 12:53:41

Application Type: US. National Stage under 35 USC 371

Payment information:

Submitted with Payment no

File Listing:

Document . . . File Size(Bytesh'

Number Document Descnptmn me Name Message Digest Part Lzip (ifappI.)
76563

3143643543Noticeofl_ossSma||

Miscellaneous Incoming Letter Entity‘PDF 8UJcI.r021IEn:di:54 lLJ'Bi5cLHJ£m21|5 ILPEAZEI-B3
Ecrlrlfx

Warnings:

 
Info rmation:

 



327

 
Total Files Size (in bytesll 76568

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Agplications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53[b)-{dl and MPEP 506], a Filing Receipt (37 CFR 1.54} will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Agplication under 35 U.S.C. 371

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCTlD0lE0!903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO asa Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP1810], a Notification of the International Application Number

and ofthe International Filing Date (Form PCTIROI1 05) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UN1'1'i::1) STAT}.-zs PA'n::NT AND TRADl:2MAR.K OFFICE  
 
 

Ui\l'|‘l'II) S'|‘A\'|‘l".S |)|*II’.v’\|l1‘E\IIC.\i'|‘ UI" (.'(}i\r1M|".|ll"-l‘I
Unimd States Patent and '|‘radmnnrk (IITM-.
r\(.iLl.l<$5. 3' i\'1:'\-1|SSIE\_\i}‘IH FYI.‘-R PATENTS.- Bax I-‘.50

Alt-x4J|u.lria.\"'||p;:ni;| 2231.‘-l-I50\k'\kW.|}5‘|]I(\.filV\'

I .-’\l’l’l_I( IA'1'I()N NUMH]-IR I l"|l.IN(i on Hurt: D»\'l']-I | 1-‘IRST NAMILI) »\I’1’I.l(.'r\N'1' I l-'\'l"l'Y_ I)-0(:K}-2'1‘ N0_r1‘I'I'I.1.-: |
U9i"331,U02 06.4’ 14111999 MIC] IATE1- TAS1 I-IR 9576l"969U9

CONFIRMATION NO. 1117

23368 POA ACCEPTANCE LETTER

DINSMORE & SHOHL LLP

ONE DAYTON CENTRE. ONE SOUTH MAIN STREET Hllililiillili||i|\IlflgiiililflilgijliifligfliigifllillIiliHlilllilli
SUITE 1300

DAYTON, OH 45402-2023

Date Mailed: 04;’08f2009

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12:’02.’2008.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1 .33.

:"d[vcr|10|1."

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of1
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UN1'1'l::1) S'1A'ri_-zs PA'n::NT AND TRADl:2MAR.K OFFICE

 
Ui\l'|‘l'II) S'|‘A\'|‘l".S |)|*II’.v’\|l1‘E\IIC.\i'|‘ UI" (TOM M I". Ill"-IC
Unimd States Patent and '|‘radmnnrk (IITM-.
r\(.iLl.l<$5. 3' i\"|:'\-1 |SSIE\_\i}‘IH FYI.‘-R PATENTS.- Bax I-‘.50

:\]\-x.u|u.lria.\"'||)z:||i;| 2231.‘-l-I50\k'\kW.|}5‘|]I(\.filV\'

N Al’|’|.I(IA'l'ION NUMBER I l"|l.IN(i OR 3?1[(.'] l'.‘.'.4\'|']'I | l"IRS'l' NAMILI) .*\I’1’I.|(.'r\.-\i'l' I A'l"I'Y. |J()CK}'I'l' N()fl'|'|'I.].'I |
09r"331,002 0611411999 MIC] IAEI- TASI J"-.R 9576.=’96‘)09

CONFIRMATION NO. 1117

4743 POWER OF ATFORNEY NOTICE

MARSHALL, GERSTEIN 8: BOHUN LLP

233 S. WACKER om, suITE 6300 IllllllllIllIllglmiullgilllllgliiygllllllllllll
SEARS TOWE H

CHICAGO, IL 60606

Date Mailed: 04;’08f2009

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12:’02.’2008.

- The Power of Attorney to you in this application has been revoked by the assignee who has intervened as

provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFH 1.33).

:"dlvcr|1oI1:"

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of1
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A

Case 1:08-cv-01404-RMC Doounient 28

Ian A0 120 Rev. JIO4
 
 

 

 

 
Mail Stop 8 _

Director of the U.S. Patent and Trademark Office"

P.0. Box 1450

Alexandria, VA 22313-1450

TO:

  
  

 

  
Filed 05I11l2009 Page 1 of 1

REPORT ON THE

FILING OR DETERMINATION OF AN

ACTION REGARDING A PATENT OR

TRADEMARK

In Compliance with 35 U.S.C. § 290 andior IS U.S.C. § 1] 16 you are hereby advised that a court action has been

filed in the U.S. District Court OF COLUMBIA

PLAINTIFF

Papst Licensing GmbH & Co. KG ‘

Bahnofstrasse 33, 78112 St. .

Georgen, Germany.

TRADEMARK N0. OR TRADEMARK

I M39981
2 6»895=449B2
—

  

  

 

on the following

DOCKET NO. DATE FILED U.S'. DISTRICT COURT ‘

08cvl4(.'I-4 8! I 3/03 for the District of‘Columbi:1_DEFENDANT

Konica-Minolta, Marurlouchi Center

Building, 1-6-I Marunouchi, Chiyoda-ku, Tokyo,

Japan.

HOLDER OF PATENT OR TRAD EEMARK

PAPST LICENSING

PAPST LICENSING

In the abovo—cnI.it1ed case, the following pntent(a)/ t.rndernark(s) have been included:

DATE INCLUDED INCLUDED BY 3
|:] Amendment

PATENT DR DATE OF PATENT '
TRADEMARK N0. CIR TRADEMARK '

—
-

In the abo\re—entitled case, the following decision has been rendered or judgement issued:

DECISIONIIUDGEMENT

 
 

El Answer

HOLDER OF PATENT OR TRADEMARK

On 3!26f09 -ORDER granting the motion for judgnrient on the pleadings filed by Konica Minolta Business
Solutions USA Inc. as docket no. 256 in Misc. No. 07-493. This case is dismissed and closed. Signed by

Judge Rosemary M. Collyer on 3l26;’09. (RD) (Entered: 03./2612009)

CLERK (BY) DEPUTY CLERK

Nancy Mayer-Whittington, Clerk by Joe Burgess

X Patents or

E] Cross Bill |:I Other Pleading

 

El 'l"rademe.rlcs:

 
DATIE.

51] N09

Copy l—Upon initiation ofaction, mail this copy to Director Copy 3-—ypon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(a), mail this copy lojllireclor Copy 4—Case file copy
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Case 1:08-cv-01405-RMC Document 34

5» A0 120 Rev. 3304

Filed 05!11!2009 Page 1 of 1

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

  
In Compliance with 35 U.S.C. § 290 andfor 15 U.S.C. § 1 1 [6 you are hereby advised that a court action has been

filed in the U.S. District Court or coLUMB1A on the following X Patents or E] Trademarks:

DOCKET NO. DATE FILED U.s. DISTRICT COURT

Olicvl 405 8»‘13I'O8 ibr the District of Columbia ‘
PLAINTIFF DEFENDANT

PAPST LICENSING GmbH & Co. KG Sanyo Electric Co., Ltd., Sanyo North America

Bahnofstrasse 33, 78112 St. Corporationj -S, Keihan—Hondori I!—Chome,

Georgen, Germany. Mcriguchi City, Osaka 570-8677, Japan. 
PA'I'l5NT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK

1 6,470,399 B] 10122/D2 PAPST LICENSING

2 6,895,449 B2

HOLDER OF PATENT OR TRADEMARK

' Sfl W05 PAPST LICENSING

 

In the above—emitled case, the following 1:Iatent(s)l u11demark(s) have been included:

DATE INCLUDED INCLUDED BY

[_'_] Amendment [3 Answer [I Cross Bill El Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
In the above—-entitled case. the following decision has been rendered orjudgcment issued:

DECISIONIIUDGEMENT

On I l;’2l08 Order granting the Motion to Dismiss,_ docket 223 in miscellaneous case 07-493, filed by Sanyo

Electric Co., Ltd. and Sanyo North America Corp. This case is dismissed and closed. Signed by Judge

Rosemary M. Collyer on 11.-’12!08. (KD) (Entered: ll!l2;’2008)

CLERK (BY) DEPUTY CLERK DATE

Nancy Mayer-Whittingtson, Clerk by Joe Burgess 5:'1lr’09 l

Copy l—Upon initiation of action. mail this copy to Director Copy 3--Upon termination of action, mail this copy to Director
Copy 2-—Upon filing document adding patent(s). mail this copy to Director Copy 4-Case file copy
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Case1:_06-cv-01751-RMC Documents?‘ Filed 01l11I10 Pageiofi

REPORT ON TIIE

Director of Ihe U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

I’.O. Box 1450 ACTION REGARDING A PATENT OR Alexandria, VA 223 13- I450 TRADEMARK

In Compliance with 35 U.S.C. § 290 andlor 15 U.S.C.§ 1116 you are hereby advised theta court action has been

filed in the US. DisLricI Court for the Dlsmct of Columbla on the following Patents or D Trademarks:

D°CKETdi3?:v1?51 “ATE F"rEH 6i20US "'3' DI3TR'CTCOUR1ior the District of Columbia
PLAINTIFF DEFENDANT

CASIO AMERICA, INC. PAPST LICENSING GMBH 8i CO. KG
570 Mount Pleasant Ave. Bahnhofslr. 33

Dover, NJ 07801 78112 St. Georgen, Germany

PATENT OR DATE OF PATENT

1 5,395,449 PAPST LICENSING GMBH 8. co. KG

' PAPST LICENSING GMEIH 3. co. KG2 6-47°-399 —
——

——

In the uI]0VC—--erllilieli case. the following patent(s)X lrademarkts) have been included:

DATE INCLUDED INCLUDED BY

C] Amendment [I Answer [I Cross Bill D Other Plcading
I"ATI.‘:NT OR DATE OF PATENT

TR“DEMARK N0. OR TRADEMARK HOLDER OF PATENT UR TRADEMARK

—

    
  
 

  
  

 
 
 

  
 

 
 

 
  

 

 

  
 

  
III the above-—entiiled case. the following decision has been rendered or judgeinrcm issued:

DECISION.-‘JUDGEMENT

0911 H2008 MINUTE ORDER approving 86 the parties‘ joint stipulation of dismissal with prejudice. This

case is dismissed and closed. Signed by Judge Rosemary M. Collyer on 9.-"1 1X08. {KD) (Entered:

D9I'11!2008) 
CLERK (BY) DEPUTY CLERK. DATE

Greg Hughes, Interim Clerk is! Nicole Wilkens 1/1‘U2010

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon Lerrninallon of action, mail this copy to Director
Copy 2—Upon filing document adding pale:-It(s), mail this copy to Director Copy 4--—Case file copy

 



333

 
Case1:_06-cv-01751-RMC Documents?‘ Filed 01l11I10 Pageiofi

REPORT ON TIIE

Director of Ihe U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

I’.O. Box 1450 ACTION REGARDING A PATENT OR Alexandria, VA 223 13- I450 TRADEMARK

In Compliance with 35 U.S.C. § 290 andlor 15 U.S.C.§ 1116 you are hereby advised theta court action has been

filed in the US. DisLricI Court for the Dlsmct of Columbla on the following Patents or D Trademarks:
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An interface device (10) provides fast data communication 
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transmit/receive device, wherein the interface device (10) 
comprises a processor means (13), a memory means (14), a 
?rst connecting device (12) for interfacing the host device 
With the interface device, and a second connecting device 
(15) for interfacing the interface device (10) With the data 
transmit/receive device. The interface device (10) is con?g 
ured by the processor means (13) and the memory means 
(14) in such a Way that, When receiving an inquiry from the 
host device via the ?rst connecting device (12) as to the type 
of a device attached to the host device, regardless of the type 
of the data transmit/receive device, the interface device 
sends a signal to the host device via the ?rst connecting 
device (12) Which signals to the host device that it is 
communicating With an input/output device. 
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FLEXIBLE INTERFACE FOR 
COMMUNICATION BETWEEN A HOST AND 
AN ANALOG I/O DEVICE CONNECTED TO 
THE INTERFACE REGARDLESS THE TYPE 

OF THE I/O DEVICE 

FIELD OF THE INVENTION 

The present invention relates to the transfer of data and in 
particular to interface devices for communication betWeen a 
computer or host device and a data transmit/receive device 
from Which data is to be acquired or With Which tWo-Way 
communication is to take place. 

BACKGROUND OF THE INVENTION 

Existing data acquisition systems for computers are very 
limited in their areas of application. Generally such systems 
can be classi?ed into tWo groups. 

In the ?rst group host devices or computer systems are 
attached by means of an interface to a device Whose data is 
to be acquired. The interfaces of this group are normally 
standard interfaces Which, With speci?c driver softWare, can 
be used With a variety of host systems. An advantage of such 
interfaces is that they are largely independent of the host 
device. HoWever, a disadvantage is that they generally 
require very sophisticated drivers Which are prone to mal 
function and Which limit data transfer rates betWeen the 
device connected to the interface and the host device and 
vice versa. Further, it is often very difficult to implement 
such interfaces for portable systems and they offer feW 
possibilities for adaptation With the result that such systems 
offer little ?exibility. 

The devices from Which data is to be acquired cover the 
entire electrical engineering spectrum. In a typical case, it is 
assumed that a customer Who operates, for example, a 
diagnostic radiology system in a medical engineering envi 
ronment reports a fault. A ?eld service technician of the 
system manufacturer visits the customer and reads system 
log ?les generated by the diagnostic radiology system by 
means a portable computer or laptop for example. If the fault 
cannot be localiZed or if the fault is intermittent, it Will be 
necessary for the service technician to read not only an error 
log ?le but also data from current operation. It is apparent 
that in this case fast data transfer and rapid data analysis are 
necessary. 

Another case requiring the use of an interface could be, 
for example, When an electronic measuring device, eg a 
multimeter, is attached to a computer system to transfer the 
data measured by the multimeter to the computer. Particu 
larly When long-term measurements or large volumes of data 
are involved is it necessary for the interface to support a high 
data transfer rate. 

From these randomly chosen examples it can be seen that 
an interface may be put to totally different uses. It is 
therefore desirable that an interface be suf?ciently ?exible to 
permit attachment of very different electrical or electronic 
systems to a host device by means of the interface. To 
prevent operator error, it is also desirable that a service 
technician is not required to operate different interfaces in 
different Ways for different applications but that, if possible, 
a universal method of operating the interface be provided for 
a large number of applications. 

To increase the data transfer rates across an interface, the 
route chosen in the second group of data acquisition systems 
for the interface devices Was to speci?cally match the 
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2 
interface very closely to individual host systems or computer 
systems. The advantage of this solution is that high data 
transfer rates are possible. HoWever, a disadvantage is that 
the drivers for the interfaces of the second group are very 
closely matched to a single host system With the result that 
they generally cannot be used With other host systems or 
their use is very ineffective. Further, such types of interface 
have the disadvantage that they must be installed inside the 
computer casing to achieve maximum data transfer rates as 
they access the internal host bus system. They are therefore 
generally not suitable for portable host systems in the form 
of laptops Whose minimum possible siZe leaves little internal 
space to plug in an interface card. 

DESCRIPTION OF PRIOR ART 

A solution to this problem is offered by the interface 
devices of IOtech (business address: 25971 Cannon Road, 
Cleveland, Ohio 44146, USA) Which are suitable for laptops 
such as the WaveBook/512 (registered trademark). The 
interface devices are connected by means of a plug-in card, 
approximately the siZe of a credit card, to the PCMCIA 
interface Which is noW a standard feature in laptops. The 
plug-in card converts the PCMCIA interface into an inter 
face knoWn in the art as IEEE 1284. The said plug-in card 
provides a special printer interface Which is enhanced as 
regards the data transfer rate and delivers a data transfer rate 
of approximately 2 MBps as compared With a rate of approx. 
1 MBps for knoWn printer interfaces. The knoWn interface 
device generally consists of a driver component, a digital 
signal processor, a buffer and a hardWare module Which 
terminates in a connector to Which the device Whose data is 
to be acquired is attached. The driver component is attached 
directly to the enhanced printer interface thus permitting the 
knoWn interface device to establish a connection betWeen a 
computer and the device Whose data is to be acquired. 

In order to Work With the said interface, an interface 
speci?c driver must be installed on the host device so that 
the host device can communicate With the digital signal 
processor of the interface card. As described above, the 
driver must be installed on the host device. If the driver is 
a driver developed speci?cally for the host device, a high 
data transfer rate is achieved but the driver cannot be easily 
installed on a different host system. HoWever, if the driver is 
a general driver Which is as ?exible as possible and Which 
can be used on many host devices, compromises must be 
accepted With regard to the data transfer rate. 

Particularly in an application for multi-tasking systems in 
Which several different tasks such as data acquisition, data 
display and editing are to be performed quasi 
simultaneously, each task is normally assigned a certain 
priority by the host system. A driver supporting a special 
task requests the central processing system of the host 
device for processor resources in order to perform its task. 
Depending on the particular priority assignment method and 
on the driver implementation, a particular share of processor 
resources is assigned to a special task in particular time slots. 
Con?icts arise if one or more drivers are implemented in 
such a Way that they have the highest priority by default, i.e. 
they are incompatible, as happens in practice in many 
applications. It may occur that both drivers are set to highest 
priority Which, in the Worst case, can result in a system 
crash. 
EP 0685799 A1 discloses an interface by means of Which 

several peripheral devices can be attached to a bus. An 
interface is connected betWeen the bus of a host device and 
various peripheral devices. The interface comprises a ?nite 
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state machine and several branches each of Which is 
assigned to a peripheral device. Each branch comprises a 
data manager, cycle control, user logic and a buffer. This 
knoWn interface device provides optimal matching betWeen 
a host device and a speci?c peripheral device. 

The specialist publication IBM Technical Disclosure 
Bulletin, Vol. 38, No. 05, page 245; “Communication 
Method betWeen Devices through FDD Interface” discloses 
an interface Which connects a host device to a peripheral 
device via a ?oppy disk drive interface. The interface 
consists in particular of an address generator, an MFM 
encoder/decoder, a serial/parallel adapter and a format signal 
generator. The interface makes it possible to attach not only 
a ?oppy disk drive but also a further peripheral device to the 
FDD host controller of a host device. The host device 
assumes that a ?oppy disk drive is alWays attached to its 
?oppy disk drive controller and communication is initiated 
if the address is correct. HoWever, this document contains no 
information as to hoW communication should be possible if 
the interface is connected to a multi-purpose interface 
instead of to a ?oppy disk drive controller. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
interface device for communication betWeen a host device 
and a data transmit/receive device Whose use is host device 
independent and Which delivers a high data transfer rate. 

In accordance With a ?rst aspect of the present invention, 
this object is met by an interface device for communication 
betWeen a host device, Which comprises drivers for input/ 
output devices customary in a host device and a multi 
purpose interface, and a data transmit/receive device com 
prising: a processor; a memory; a ?rst connecting device for 
interfacing the host device With the interface device via the 
multi-purpose interface of the host device; and a second 
connecting device for interfacing the interface device With 
the data transmit/receive device, Wherein the interface 
device is con?gured by the processor and the memory in 
such a Way that the interface device, When receiving an 
inquiry from the host device as to the type of a device 
attached to the multi-purpose interface of the host device, 
sends a signal, regardless of the type of the data transmit/ 
receive device attached to the second connecting device of 
the interface device, to the host device Which signals to the 
host device that it is an input/output device customary in a 
host device, Whereupon the host device communicates With 
the interface device by means of the driver for the input/ 
output device customary in a host device. 

In accordance With a second aspect of the present 
invention, this object is met by an interface device for 
communication betWeen a host device, Which comprises a 
multi-purpose interface and a speci?c driver for this 
interface, and a data transmit/receive device comprising: a 
processor; a memory; a ?rst connecting device for interfac 
ing the host device With the interface device via the multi 
purpose interface of the host device; and a second connect 
ing device for interfacing the interface device With the data 
transmit/receive device, Wherein the interface device is 
con?gured using the processor and the memory in such a 
Way that the interface device, When receiving an inquiry 
from the host device as to the type of a device attached at the 
multi-purpose interface of the host device, sends a signal, 
regardless of the type of the data transmit/receive device 
attached to the second connecting device of the interface 
device, to the host device Which signals to the host device 
that it is an input/output device customary in a host device, 
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Whereupon the host device communicates With the interface 
device by means of the speci?c driver for the multi-purpose 
interface. 

In accordance With a third aspect of the present invention, 
this object is met by a method of communication betWeen a 
host device, Which comprises drivers for input/output 
devices customary in a host device and a multi-purpose 
interface, and a data transmit/receive device via an interface 
device comprising the steps of interfacing of the host device 
With a ?rst connecting device of the interface device via the 
multi-purpose interface of the host device; interfacing of the 
data transmit/receive device With a second connecting 
device of the interface device; inquiring by the host device 
at the interface device as to the type of device to Which the 
multi-purpose interface of the host device is attached; 
regardless of the type of the data transmit/receive device 
attached to the second connecting device of the interface 
device, responding to the inquiry from the host device by the 
interface device in such a Way that it is an input/output 
device customary in a host device, Whereupon the host 
device communicates With the interface device by means of 
the usual driver for the input/output device. 
The present invention is based on the ?nding that both a 

high data transfer rate and host device-independent use can 
be achieved if a driver for an input/output device customary 
in a host device, normally present in most commercially 
available host devices, is utiliZed. Drivers for input/output 
devices customary in a host device Which are found in 
practically all host devices are, for example, drivers for hard 
disks, for graphics devices or for printer devices. As hoW 
ever the hard disk interfaces in common host devices Which 
can be, for eXample, IBM PCs, IBM-compatible PCs, Com 
modore PCs, Apple computers or even Workstations, are the 
interfaces With the highest data transfer rate, the hard disk 
driver is utiliZed in the preferred embodiment of the inter 
face device of the present invention. Drivers for other 
storage devices such as ?oppy disk drives, CD-ROM drives 
or tape drives could also be utiliZed in order to implement 
the interface device according to the present invention. 
As described in the folloWing, the interface device accord 

ing to the present invention is to be attached to a host device 
by means of a multi-purpose interface of the host device 
Which can be implemented, for example, as an SCSI inter 
face or as an enhanced printer interface. Multi-purpose 
interfaces comprise both an interface card and speci?c driver 
softWare for the interface card. The driver softWare can be 
designed so that it can replace the BIOS driver routines. 
Communication betWeen the host device and the devices 
attached to the multi-purpose interface then essentially takes 
place by means of the speci?c driver softWare for the 
multi-purpose interface and no longer primarily by means of 
BIOS routines of the host device. Recently hoWever drivers 
for multi-purpose interfaces can also already be integrated in 
the BIOS system of the host device as, alongside classical 
input/output interfaces, multi-purpose interfaces are becom 
ing increasingly common in host devices. It is of course also 
possible to use BIOS routines in parallel With the speci?c 
driver softWare for the multi-purpose interface, if this is 
desired. 
The interface device according to the present invention 

comprises a processor means, a memory means, a ?rst 
connecting device for interfacing the host device With the 
interface device, and a second connecting device for inter 
facing the interface device With the data transmit/receive 
device. The interface device is con?gured by the processor 
means and the memory means in such a Way that the 
interface device, When receiving an inquiry from the host 
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device via the ?rst connecting device as to the type of a 
device attached to the host device, sends a signal, regardless 
of the type of the data transmit/receive device, to the host 
device via the ?rst connecting device Which signals to the 
host device that it is communicating With an input/output 
device. The interface device according to the present inven 
tion therefore simulates, both in terms of hardWare and 
softWare, the Way in Which a conventional input/output 
device functions, preferably that of a hard disk drive. As 
support for hard disks is implemented as standard in all 
commercially available host systems, the simulation of a 
hard disk, for example, can provide host device-independent 
use. The interface device according to the present invention 
therefore no longer communicates With the host device or 
computer by means of a specially designed driver but by 
means of a program Which is present in the BIOS system 
(Basic Input/Output System) and is normally precisely 
matched to the speci?c computer system on Which it is 
installed, or by means of a speci?c program for the multi 
purpose interface. Consequently, the interface device 
according to the present invention combines the advantages 
of both groups. On the one hand, communication betWeen 
the computer and the interface takes place by means of a 
host device-speci?c BIOS program or by means of a driver 
program Which is matched to the multi-purpose interface 
and Which could be regarded as a “device-speci?c driver”. 
On the other hand, the BIOS program or a corresponding 
multi-purpose interface program Which operates one of the 
common input/output interfaces in host systems is therefore 
present in all host systems so that the interface device 
according to the present invention is host device 
independent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the folloWing, preferred embodiments of the present 
invention Will be explained in more detail With reference to 
the draWings enclosed, in Which: 

FIG. 1 shoWs a general block diagram of the interface 
device according to the present invention; and 

FIG. 2 shoWs detailed block diagram of an interface 
device according to a preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 shoWs a general block diagram of an interface 
device 10 according to the present invention. A ?rst con 
necting device 12 of the interface device 10 can be attached 
to a host device (not shoWn) via a host line 11. The ?rst 
connecting device is attached both to a digital signal pro 
cessor 13 and to a memory means 14. The digital signal 
processor 13 and the memory means 14 are also attached to 
a second connecting device 15 by means of bidirectional 
communication lines (shoWn for all lines by means of tWo 
directional arroWs). The second connecting device can be 
attached by means of an output line 16 to a data transmit/ 
receive device Which is to receive data from the host device 
or from Which data is to be read, i.e. acquired, and trans 
ferred to the host device. The data transmit/receive device 
itself can also communicate actively With the host device via 
the ?rst and second connecting device, as described in more 
detail in the folloWing. 

Communication betWeen the host system or host device 
and the interface device is based on knoWn standard access 
commands as supported by all knoWn operating systems 
(eg DOS, WindoWs, Unix). Preferably, the interface device 
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6 
according to the present invention simulates a hard disk With 
a root directory Whose entries are “virtual” ?les Which can 
be created for the most varied functions. When the host 
device system With Which the interface device according to 
the present invention is connected is booted and a data 
transmit/receive device is also attached to the interface 
device 10, usual BIOS routines or multi-purpose interface 
programs issue an instruction, knoWn by those skilled in the 
art as the INQUIRY instruction, to the input/output inter 
faces in the host device. The digital signal processor 13 
receives this inquiry instruction via the ?rst connecting 
device and generates a signal Which is sent to the host device 
(not shoWn) again via the ?rst connecting device 12 and the 
host line 11. This signal indicates to the host device that, for 
example, a hard disk drive is attached at the interface to 
Which the INQUIRY instruction Was sent. Optionally, the 
host device can send an instruction, knoWn by those skilled 
in the art as “Test Unit Ready”, to the interface device to 
request more precise details regarding the queried device. 

Regardless of Which data transmit/receive device at the 
output line 16 is attached to the second connecting device, 
the digital signal processor 13 informs the host device that 
it is communicating With a hard disk drive. If the host device 
receives the response that a drive is present, it then sends a 
request to the interface device 10 to read the boot sequence 
Which, on actual hard disks, normally resides on the ?rst 
sectors of the disk. The digital signal processor 13, Whose 
operating system in stored in the memory means 14, 
responds to this instruction by sending to the host device a 
virtual boot sequence Which, in the case of actual drives, 
includes the drive type, the starting position and the length 
of the ?le allocation table (FAT), the number of sectors, etc., 
knoWn to those skilled in the art. Once the host device has 
received this data, it assumes that the interface device 10 
according to a preferred embodiment of the present inven 
tion is a hard disk drive. In reply to an instruction from the 
host device to display the directory of the “virtual” hard disk 
drive simulated by the interface device 10 With respect to the 
host device, the digital signal processor can respond to the 
host device in exactly the same Way as a conventional hard 
disk Would, namely by reading on request the ?le allocation 
table or FAT on a sector speci?ed in the boot sequence, 
normally the ?rst Writable sector, and transferring it to the 
host device, and subsequently by transferring the directory 
structure of the virtual hard disk. Further, it is possible that 
the FAT is not read until immediately prior to reading or 
storing the data of the “virtual” hard disk and not already at 
initialiZation. 

In a preferred embodiment of the present invention, the 
digital signal processor 13, Which need not necessarily be 
implemented as a digital signal processor but may be any 
other kind of microprocessor, comprises a ?rst and a second 
command interpreter. The ?rst command interpreter carries 
out the steps described above Whilst the second command 
interpreter carries out the read/Write assignment to speci?c 
functions. If the user noW Wishes to read data from the data 
transmit/receive device via the line 16, the host device sends 
a command, for example “read ?le xy”, to the interface 
device. As described above, the interface device appears to 
the host device as a hard disk. The second command 
interpreter of the digital signal processor noW interprets the 
read command of the host processor as a data transfer 
command, by decoding Whether “xy” denotes, for example, 
a “real-time input” ?le, a “con?guration” ?le or an execut 
able ?le, Whereby the same begins to transfer data from the 
data transmit/receive device via the second connecting 
device to the ?rst connecting device and via the line 11 to the 
host device. 
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Preferably, the volume of data to be acquired by a data 
transmit/receive device is speci?ed in a con?guration ?le 
described in the following by the user specifying in the said 
con?guration ?le that a measurement is to last, for example, 
?ve minutes. To the host device the “real-time input” ?le 
then appears as a ?le Whose length corresponds to the 
anticipated volume of data in those ?ve minutes. Those 
skilled in the art knoW that communication betWeen a 
processor and a hard disk consists of the processor trans 
ferring to the hard disk the numbers of the blocks or clusters 
or sectors Whose contents it Wishes to read. By reference to 
the FAT the processor knoWs Which information is contained 
in Which block. In this case, communication betWeen the 
host device and the interface device according to the present 
invention therefore consists of the very fast transfer of block 
numbers and preferably of block number ranges because a 
virtual “real-time input” ?le Will not be fragmented. If the 
host device noW Wants to read the “real-time input” ?le, it 
transfers a range of block numbers to the interface device, 
Whereupon data commences to be received via the second 
connecting device and data commences to be sent to the host 
device via the ?rst connecting device. 

In addition to the digital signal processor instruction 
memory, Which comprises the operating system of the digital 
signal processor and can be implemented as an EPROM or 
EEPROM, the memory means 14 can have an additional 
buffer for purposes of synchroniZing data transfer from the 
data transmit/receive device to the interface device 10 and 
data transfer from the interface device 10 to the host device. 

Preferably, the buffer is implemented as a fast random 
access memory or RAM buffer. 

Further, from the host device the user can also create a 
con?guration ?le, Whose entries automatically set and con 
trol various functions of the interface device 10, on the 
interface device 10 Which appears to the host device as a 
hard disk. These settings can be, for example, gain, multi 
plex or sampling rate settings. By creating and editing a 
con?guration ?le, normally a text ?le Which is simple to 
understand With little prior knoWledge, users of the interface 
device 10 are able to perform essentially identical operator 
actions for almost any data transmit/receive devices Which 
can be attached to the second connecting device via the line 
16, thus eliminating a source of error arising from users 
having to knoW many different command codes for different 
applications. In the case of the interface device 10 according 
to the present invention it is necessary for users to note the 
conventions of the con?guration ?le once only in order to be 
able to use the interface device 10 as an interface betWeen 
a host device and almost any data transmit/receive device. 
As a result of the option of storing any ?les in agreed 

formats in the memory means 14 of the interface device 10, 
taking into account the maximum capacity of the memory 
means, any enhancements or even completely neW functions 
of the interface device 10 can be quickly implemented. Even 
?les executable by the host device, such as batch ?les or 
executable ?les (BAT or EXE ?les), and also help ?les can 
be implemented in the interface device, thus achieving 
independence of the interface device 10 from any additional 
softWare (With the exception of the BIOS routines) of the 
host device. On the one hand, this avoids licensing and/or 
registration problems and, on the other hand, installation of 
certain routines Which can be frequently used, for example 
an FFT routine to examine acquired time-domain data in the 
frequency domain, is rendered unnecessary as the EXE ?les 
are already installed on the interface device 10 and appear in 
the virtual root directory, by means of Which the host device 
can access all programs stored on the interface device 10. 
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In a preferred embodiment of the present invention in 

Which the interface device 10 simulates a hard disk to the 
host device, the interface device is automatically detected 
and readied for operation When the host system is poWered 
up or booted. This corresponds to the plug-and-play standard 
Which is currently ?nding increasingly Widespread use. The 
user is no longer responsible for installing the interface 
device 10 on the host device by means of speci?c drivers 
Which must also be loaded; instead the interface device 10 
is automatically readied for operation When the host system 
is booted. 

For persons skilled in the art it is hoWever obvious that the 
interface device 10 is not necessarily signed on When the 
computer system is poWered up but that a special BIOS 
routine or a driver for a multi-purpose interface can also be 
started on the host device during current operation of the 
computer system in order to sign on or mount the interface 
device 10 as an additional hard disk. This embodiment is 
suitable for larger Workstation systems Which are essentially 
never poWered doWn as they perform, e.g. mail functions or 
monitor processes Which run continuously, for example, in 
multi-tasking environments. 

In the interface device according to the present invention 
an enormous advantage is to be gained, as apparent in the 
embodiment described in the folloWing, in separating the 
actual hardWare required to attach the interface device 10 to 
the data transmit/receive device from the communication 
unit, Which is implemented by the digital signal processor 
13, the memory means 14 and the ?rst connecting device 12, 
as this alloWs a plurality of dissimilar device types to be 
operated in parallel in identical manner. Accordingly, many 
interface devices 10 can be connected to a host device Which 
then sees many different “virtual” hard disks. In addition, 
any modi?cation of the speci?c hardWare symboliZed by the 
second connecting device 15 can be implemented essentially 
Without changing the operation of the interface device 
according to the present invention. Further, an experienced 
user can intervene at any time on any level of the existing 
second connecting device by making use of the above 
mentioned option of creating a con?guration ?le or adding 
or storing neW program sections for the second connecting 
device. 
An important advantage of the interface device 10 of the 

present invention is that it also permits extremely high data 
transfer rates by using, for data interchange, the host device 
oWn BIOS routines Which are optimiZed for each host device 
by the host device manufacturer or BIOS system 
manufacturer, or by using driver programs Which are nor 
mally optimiZed and included by the manufacturers of 
multi-purpose interfaces. Furthermore, due to the simulation 
of a virtual mass storage device, the data is managed and 
made available in such a Way that it can be transferred 
directly to other storage media, eg to an actual hard disk of 
the host device Without, as it Were, intervention of the host 
device processor. The only limitation to long-term data 
transfer at high speed is therefore imposed exclusively by 
the speed and the siZe of the mass storage device of the host 
device. This is the case as the digital signal processor 13 
already formats the data read by the data transmit/receive 
device via the second connecting device 15 into block siZes 
suitable for a hard disk of the host device, Whereby the data 
transfer speed is limited only by the mechanical latency of 
the hard disk system of the host device. At this point, it 
should be noted that normally data How from a host device 
must be formatted in blocks to permit Writing to a hard disk 
and subsequent reading from a hard disk, as knoWn by those 
skilled in the art. 
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The said data transfer rate can be increased further by 
setting up a direct memory access (DMA) or RAM drive in 
the host system. As those skilled in the art know, the setting 
up of a RAM drive requires processor resources of the host 
device, With the result that the advantage of Writing the data 
to a hard disk drive of the host device essentially Without the 
need for processor resources is lost. 

As described above, a data buffer can be implemented in 
the memory means 14 to permit independence in terms of 
time of the data transmit/receive device attached to the 
second connecting device from the host device attached to 
the ?rst connecting device. This guarantees error-free opera 
tion of the interface device 10 even for time-critical appli 
cations in multi-tasking host systems. 

FIG. 2 shoWs a detailed block diagram of an interface 
device 10 according to the present invention. 
A digital signal processor (DSP) 1300 is, in a manner of 

speaking, the heart of the interface device 10. The DSP can 
be any DSP but preferably has a 20-MB on-chip random 
access memory (RAM). Certain instruction sets, for 
example, can be stored in the RAM already integrated in the 
DSP. An 80-MHZ clock generator is attached to the DSP 
1300 in order to synchroniZe the DSP. The DSP implements 
a fast Fourier transformation (FFT) in real time and also 
optional data compression of the data to be transferred from 
the data transmit/receive device to the host device in order 
to achieve greater efficiency and to permit interoperation 
With host devices Which have a smaller memory. 

In the preferred embodiment of the interface device 10 
shoWn in FIG. 2, the ?rst connecting device 12 of FIG. 1 
contains the folloWing components: an SCSI interface 1220 
and a 50-pin SCSI connector 1240 for attachment to an SCSI 
interface present on most host devices or laptops. The SCSI 
(small computer system interface) interface 1220 translates 
the data received via the SCSI connector 1240 into data 
understood by the DSP 1300, as knoWn by those skilled in 
the art. Further, the ?rst connecting device 12 comprises an 
EPP (enhanced parallel port) With a data transfer rate of 
approx. 1 MBps Which delivers a more moderate data 
transfer rate of 1 MBps by comparison to the data transfer 
rate of 10 MBps of the SCSI interface. The EPP 1260 is 
connected to a 25-pin D-shell connector 1280 to permit 
attachment to a printer interface of a host device for 
example. Optionally, the ?rst connecting device 12 also 
comprises a 25-pin connector 1282 Which permits the 
attachment of 8 digital outputs and 8 digital inputs 1284 at 
a host device. 

Preferably, the second connecting device comprises 8 
BNC inputs With the calibration relay 1505, a block 1510 
With 8 device ampli?ers With an overvoltage protection of 
:75 V, this block being connected in turn to 8 sample/hold 
(S&H) circuits 1515. The calibration relays are relays Which 
permit controlled changeover betWeen a test voltage and a 
calibration reference voltage. Each sample/hold circuit is 
connected to a corresponding input of an 8-channel multi 
plexer 1520 Which feeds its output signals via a program 
mable ampli?er 1525 into an analog/digital converter (ADC) 
With 12 bit and 1.25 MHZ 1530 and to the DSP 1300. The 
ADC 1530 is controlled by means of a 20-bit timer 1535, as 
knoWn by persons skilled in the art. The programmable 
ampli?er 1525 and the 8-channel multiplexer 1520 are 
controlled via an ampli?er channel selection circuit 1540 
Which is in turn controlled by the DSP 1300. 

The complete interface device 10 is supplied With poWer 
by an external AC/DC converter 1800 Which delivers a 
digital supply voltage of :5 V and is attached to a DC/DC 
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converter 1810 Which can deliver analog supply voltages of 
:5 V and :15 V as required for the interface device 10. 
Further, the DC/DC converter controls a precision voltage 
reference 1820 Which controls the 8 BNC inputs 1505 and 
the ADC 1530 as Well as a digital/analog converter (DAC) 
1830 Which permits, via an output ampli?er block With 4 
output ampli?ers 1840 and a 9-pin connector 1850, analog 
output direct from the DSP 1300 to an output device, eg 
printer device or monitor device, Which can be attached via 
the 9-pin connector 1850, thus providing the option of 
monitoring the data transferred to the host device or also, for 
example, of vieWing an FFT to obtain rapid and compre 
hensive data analysis Without using processor time of the 
host device. 

In FIG. 2 the memory means 14 of FIG. 1 is implemented 
by an EPROM 1400 Which, in a preferred embodiment of 
the present invention, contains the operating system of the 
digital signal processor 1300. Arandom access memory With 
an access time of 15 ns and a siZe of 512 KB or optionally 
1024 KB 1420 serves as a data buffer to achieve indepen 
dence in terms of time of the output line 16 from the output 
lines 11a, 11b and 11c to the data transmit/receive device 
and to the host device respectively. As described above, in 
a preferred embodiment of the present invention the digital 
signal processor 1300 already contains a 20-KB on-chip 
RAM 1440 Which can store certain instruction sets, func 
tions and also smaller application softWare units. 
The connection, symboliZed by the line 16, of the inter 

face device 10 to any data transmit/receive device 
implements, by means of the blocks 1505—1535, an analog 
input With a sampling rate of 1.25 MHZ and quantization of 
12 bits. There are 8 channels With an overvoltage protection 
of :75 V. By means of the programmable ampli?er 1525 the 
channels can be programmed independently of each other in 
voltage ranges up to a maximum of :10 V. Unused channels 
can be grounded internally to reduce channel intermodula 
tion. The block 1515 is implemented as a monolithic high 
precision, high-speed sample/hold ampli?er for simulta 
neous sampling of all channels. The precision voltage 
reference 1820 provides a high-precision, temperature 
compensated monolithic energy gap voltage reference for 
auto-calibration of each channel and each gain. Further, 
offset ?ne adjustment for each channel is implemented by 
the same. 

The blocks 1830, 1840 and 1850 implement a direct 
analog output for the digital signal processor 1300, and the 
DAC 1830 provides a data transfer rate of 625 kHZ and a 
quantiZation of 12 bits. The block 1840 comprises 4 chan 
nels With a common output latch. 

Further, the interface device 10 comprises a digital input/ 
output device implemented by the blocks 1284 and 1282. 
Here there are 8 digital inputs, 8 digital outputs With a 
common latch, and the digital port can be attached prefer 
ably to a side panel of the interface device 10 so that the port 
itself can easily be accessed. 
The digital signal processor 1300 provides on-board digi 

tal data processing. In particular, it is a high-performance 
DSP With a clock speed of 80 MHZ and a 20-bit timer 1535. 
As described above, the ?rst connecting device 12 com 

prises the SCSI interface 1220 With a peak transfer rate of 10 
MBps. An optional PCMCIA-to-SCSI adapter permits high 
speed communication With laptop computers Which are 
desirable and in Widespread use, particularly by mobile 
service technicians. The EPP 1260 With its associated con 
nector 1280 permits data transfer at a more moderate rate. 

As described above, the interface device 10 is supplied 
With poWer by means of an external AC/DC adapter Which 
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has a universal power input (85—264 VAC, 47—63 HZ). 
Interference suppression complies With the standards EN 
55022, curve B and FFC, Class B). Further, it is also in 
accordance With international safety regulations (TUV, UL, 
CSA). The interface device 10 is externally shielded and 
achieves a value of 55 dB at 30—60 MHZ and a value of 
approximately 40 dB at 1 GHZ, and therefore complies With 
the MILSTD 285-1 standard. 

As described above, communication betWeen the host 
device and the multi-purpose interface can take place not 
only via drivers for input/output device customary in a host 
device Which reside in the BIOS system of the host device 
but also via speci?c interface drivers Which, in the case of 
SCSI interfaces, are knoWn as multi-purpose interface ASPI 
(advanced SCSI programming interface) drivers. This ASPI 
driver, Which can also be referred to as an ASPI manager, is 
speci?c to a special SCSI host adapter, ie to a special 
multi-purpose interface, and is normally included by the 
manufacturer of the multi-purpose interface. Generally 
speaking, this multi-purpose interface driver has the task of 
moving precisely speci?ed SCSI commands from the host 
system program to the host system SCSI adapter. For this 
reason, the command set is almost identical to that of the 
SCSI interface itself. Essentially, only status and reset 
commands for the host adapter have been added. 

The ASPI driver can be used if the hard disk Was not 
already addressable at boot time or if the SCSI-related BIOS 
routines of the host computer Were still disabled. Here too, 
the steps needed to initialiZe the interface device, preferably 
as a virtual hard disk, are similar to the steps taken When 
initialiZing at boot time. 

In general terms, the ASPI manager comprises tWo sides. 
One side is the proprietary, hardWare-oriented side. It is 
responsible for converting all commands into a form 
required by the corresponding multi-purpose interface. The 
hardWare-oriented side of the ASPI driver is therefore 
matched to a very speci?c type of multi-purpose interface or 
SCSI interface. The other side is knoWn as the user softWare 
side. This side is totally independent of the proprietary 
operating characteristics of the SCSI adapter and is therefore 
identical for all SCSI interfaces. This permits SCSI pro 
gramming Which is hoWever independent of the individual 
SCSI adapter types. 

In contrast to communication betWeen the host device and 
the interface device according to the present invention on the 
basis of a BIOS driver, the use of such an ASPI driver for 
communication betWeen the host device and the interface 
device according to the present invention alloWs various 
further possibilities of the SCSI multi-purpose interface to 
be exploited. In the case described above, the interface 
device Which preferably signs on and behaves as a virtual 
hard disk is detected by the BIOS driver of the host 
computer at boot time and is con?gured as a hard disk. This 
step does not hoWever support active requests sent by the 
interface device to the host computer. If hoWever the virtual 
hard disk Wishes to Write data actively to, for example, a 
hard disk of the host computer or Wishes to initiate com 
munication With the processor of the host computer, the host 
computer must recogniZe the request of the virtual hard disk 
and tolerate a further issuer of instructions on its bus. If the 
interface device behaves solely like a virtual hard disk, it 
Would alWays receive and never issue commands. The BIOS 
has no objections to an additional issuer of commands that 
actively Wishes to place data on the bus of the host device 
but the BIOS does not support the host device in recogniZing 
corresponding requests of the interface device or in granting 
the interface device permission to access the bus. 

Using the ASPI manager the interface device according to 
the present invention can noW obtain active access to an 
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12 
SCSI hard disk of the host device connected to the same 
SCSI bus Which, in contrast to the interface device, cannot 
be a virtual but a real SCSI mass storage device or also a 
further interface device according to the present invention. 
Thereupon, the interface device according to the present 
invention can Write the desired data to the SCSI hard disk of 
the host computer totally independently of the host computer 
or can communicate With the same in some other manner. 
The interface device according to the present invention 
therefore initially behaves passively as a virtual hard disk 
and then, as required and using the driver softWare for the 
multi-purpose interface, actively on the same SCSI bus. This 
means hoWever that the interface device according to the 
present invention, using a driver softWare for the multi 
purpose interface Which comprises the BIOS routines cus 
tomary in host devices and simultaneously provides the 
option of active participation, can, regardless of the type of 
the data transmit/receive device attached to the second 
connecting device, behave initially as a virtual and at the 
same time passive hard disk but can, as required, participate 
actively on the bus so as to be able to initiate communication 
directly With other SCSI hard disks of the host device by 
bypassing the processor of the host device. 

Using a standard interface of a host device, the interface 
device according to the present invention permits commu 
nication With any host device. By simulating an input/output 
device to the host device and, in a preferred embodiment, by 
simulating a virtual mass storage device, the interface device 
10 is automatically supported by all knoWn host systems 
Without any additional sophisticated driver softWare. The 
simulation of a freely de?nable ?le structure on the “virtual” 
hard disk provides simple operation and expansion options 
and, through the implementation of any programs, indepen 
dence from special softWare implemented on the host 
device. Help ?les included on the interface device 10 and 
plug-and-play support ensure ease of use even in portable, 
?exible host devices. Despite the very simple user interface, 
experienced users are free at any time to intervene in the 
functions of the interface device 10 on system level. The 
interface device 10 thus provides a universal solution Which 
can cover the entire spectrum of possible data transmit/ 
receive devices. 
What is claimed is: 
1. An interface device for communication betWeen a host 

device, Which comprises drivers for input/output devices 
customary in a host device and a multi-purpose interface, 
and a data transmit/receive device, the data transmit/receive 
device being arranged for providing analog data, compris 
ing: 

a processor; 

a memory; 

a ?rst connecting device for interfacing the host device 
With the interface device via the multi-purpose inter 
face of the host device; and 

a second connecting device for interfacing the interface 
device With the data transmit/receive device, the second 
connecting device including a sampling circuit for 
sampling the analog data provided by the data transmit/ 
receive device and an analog-to-digital converter for 
converting data sampled by the sampling circuit into 
digital data, 

Wherein the interface device is con?gured by the proces 
sor and the memory to include a ?rst command inter 
preter and a second command interpreter, 

Wherein the ?rst command interpreter is con?gured in 
such a Way that the command interpreter, When receiv 
ing an inquiry from the host device as to a type of a 
device attached to the multi-purpose interface of the 
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host device, sends a signal, regardless of the type of the 
data transmit/receive device attached to the second 
connecting device of the interface device, to the host 
device Which signals to the host device that it is an 
input/output device customary in a host device, Where 
upon the host device communicates With the interface 
device by means of the driver for the input/output 
device customary in a host device, and 

Wherein the second command interpreter is con?gured to 
interpret a data request command from the host device 
to the type of input/output device signaled by the ?rst 
command interpreter as a data transfer command for 
initiating a transfer of the digital data to the host device. 

2. An interface device according to claim 1, 
Wherein the drivers for input/output drivers customary in 

a host device comprise a hard disk driver, and the signal 
indicates to the host device that the host device is 
communicating With a hard disk. 

3. An interface device according to claim 1, 
Wherein the memory means comprises a buffer to buffer 

data to be transferred betWeen the data transmit/receive 
device and the host device. 

4. An interface device according to claim 1, 
Wherein the multi-purpose interface of the host device is 

an SCSI interface and the ?rst connecting device also 
comprises an SCSI interface. 

5. An interface device according to claim 1, 
Wherein the processor is a digital signal processor. 
6. An interface device according to claim 2, 
Wherein the data to be transferred from the data transmit/ 

receive device to the host device in the interface device 
is formatted in a suitable format for a hard disk present 
in the host device. 

7. An interface device according to claim 2, 
Which further comprises a root directory and virtual ?les 

Which are present on the signaled hard disk drive and 
Which can be accessed from the host device. 

8. An interface device according to claim 7, 
Wherein the virtual ?les comprise a con?guration ?le in 

teXt format Which are stored in the memory means and 
using Which the user can con?gure the interface device 
for a speci?c data transmit/receive device. 

9. An interface device according to claim 7, 
Wherein the virtual ?les comprise batch ?les or executable 

?les for the microprocessor means Which are stored in 
the interface device in order to perform data processing, 
independently of the host device, of data received via 
the second connecting device. 

10. An interface device according to claim 7, 
Wherein the virtual ?les comprise batch ?les or executable 

?les for the host device Which are stored in the interface 
device. 

11. An interface device for communication betWeen a host 
device, Which comprises a multi-purpose interface and a 
speci?c driver for this interface, and a data transmit/receive 
device, the data transmit/receive device being arranged for 
providing analog data, comprising: 

a processor; 

a memory; 

a ?rst connecting device for interfacing the host device 
With the interface device via the multi-purpose inter 
face of the host device; and 

a second connecting device for interfacing the interface 
device With the data transmit/receive device, the second 
connecting device including a sampling circuit for 
sampling the analog data provided by the data transmit/ 
receive device and an analog-to-digital converter for 
converting data sampled by the sampling circuit into 
digital data, 
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Where the interface device is con?gured using the pro 

cessor and the memory to include a ?rst command 
interpreter and a second command interpreter, 

Wherein the ?rst command interpreter is con?gured in 
such a Way that the interface device, When receiving an 
inquiry from the host device as to the type of a device 
attached at the multi-purpose interface of the host 
device, sends a signal, regardless of the type of the data 
transmit/receive device attached to the second connect 
ing device of the interface device, to the host device 
Which signals to the host device that it is an input/ 
output device customary in a host device, Whereupon 
the host device communicates With the interface device 
by means of the speci?c driver for the multi-purpose 
interface, and 

Wherein the second command interpreter is con?gured to 
interpret a data request command from the host device 
to the type of input/output device signaled by the ?rst 
command interpreter as a data transfer command for 
initiating a transfer of the digital data to the host device. 

12. An interface device according to claim 11, Wherein in 
addition to the ?rst connecting device of the interface 
device, there is a further input/output device at the multi 
purpose interface of the host device, and Wherein the inter 
face device can communicate directly With said further 
input/output device via the speci?c driver for the multi 
purpose interface. 

13. An interface device according to claim 11, 
Wherein the multi-purpose interface is an SCSI interface, 

and Wherein the speci?c driver for the multi-purpose 
interface is an ASPI manager. 

14. A method of communication betWeen a host device, 
Which comprises drivers for input/output devices customary 
in a host device and a multi-purpose interface, and a data 
transmit/receive device, the data transmit/receive device 
being arranged for providing analog data, via an interface 
device, comprising: 

interfacing of the host device With a ?rst connecting 
device of the interface device via the multi-purpose 
interface of the host device; 

interfacing of the data transmit/receive device With a 
second connecting device of the interface device, the 
second connecting device including a sampling circuit 
for sampling the analog data provided by the data/ 
transmit/receive device and an analog-to-digital con 
verter for converting data sampled by the sampling 
circuit into digital data; 

inquiring by the host device at the interface device as to 
the type of device to Which the multi-purpose interface 
of the host device is attached; 

regardless of the type of the data transmit/receive data 
attached to the second connecting device of the inter 
face device, responding to the inquiry from the host 
device by the interface device in such a Way that it is 
an input/output device customary in a host device, 
Whereupon the host device communicates With the 
interface device by means of the usual driver for the 
input/output device, and 

interpreting a data request command from the host device 
to the type of input/output device customary in the host 
device as a data transfer command for initiating a 
transfer of the digital data to the host device. 

15. A method according to claim 14, 
Wherein the drivers for input/output devices customary in 

a host device comprise a driver for a storage device and 
in particular for a hard disk drive. 

* * * * * 
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