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USE OF EMPHASIS IN QUOTATIONS

All emphasis in quotations and record citations has been added, unless

otherwise indicated.

USE OF ILLUSTRATIVE SCHEMATIC DIAGRAMS

Papst has provided illustrative diagrams to assist the Court in understanding

the technical and legal issues disputed by the parties below and on appeal.
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processor (DSP); “memory,” “first connecting device” (1St CD), and “second

connecting device” (211d CD).

 
The device’s “first connecting device” interfaces with the host device, while the

“second connecting device” interfaces with the DTRD. Because the DTRD

provides analog data, the interface device’s “second connecting device” includes a

“sampling circuit” and converter that collect and convert that analog data into

digital data recognizable by the host computer.

“Wherein” Clauses [A]-[C]. The claim’s Wherein clauses [A]-[C] then

recite how these four components operate.

Wherein clause |A| provides that the “processor” and “memory” configure

the interface device to include both a first command interpreter and a second

command interpreter that interpret commands issued by the host device.
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ÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅ�!Øj~�~�Ø���_�{-)+}}_z~_«l�)}�{��_�\l,~�Ø�$$Ø�ê��Øí�.S�Øí�!!Ø��Ö�êØÑÝÚêØ�

���Ø|nm)-l\){�}�_()�~_z~_�n{,��_()�~�Ø"��Ø�ê��Øí����Øí��Sß.�Ø��Ö�êØÑÝÚêØ�
í��Ø��ÝÕÞÚÝãÞØãÒÓÚÞØÖÚÚÖ�ØÝÔØ×Ýæ?7?BQ25D70̀?E?}4G;274GJD27A2>0G7?8HE0G2D7GH87HG4D2c94B28E0?JD2c4G425:G0@74:2̀GA0:E1R2c?79AH72̀AHB:D27A20B12>0G7?8HE0G2D7GH87HG4è;ëè22Ø�"ØÃº¢²�£²����§¢�Å�¹¢Æ¶¤�£²����Æ����Æ����¹�Ø!!SØ�ê��Øí�!��Øí�!"Ø��Ö�êØÑÝÚêØ�
í��êØØØ�$Øj~�~�_|nm)-l\){�}�Ø"��Ø�ê��ØÜÞØí��Sß.í�Ø|�{nn{,}_z~_��¿_�\l,ê�Ø�í.Ø�ê��Øí�
��Øí�í�Ø��Ö�êØÑÝÚêØ�

.�Ø�+)_�m)��êØØØ

����������������������������������������������� ¡��¢��������£����������¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄±±̄̄¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 44/261



ØßØ�íØßØÅ

<942>E0?B2J40B?BQ2A@25?B74G@084;2?D2025D90G4:24E487G?80E2̀AHB:0G12̀47c44B2áÜÚÞÕØÒÙØÜØãÒæáÓÞÖÚØÕ�ÕÞÖæ�ØÞðÚÒÓäðØ	ðÝãðØÝÔÙÒÚæÜÞÝÒÔØÝÕØ8ABO414:è;�SØØàÔ�ØÜØ5:4O?84;2?D2025J4890B?DJ2AG2>?4842A@24̂H?>J4B72:4D?QB4:27A2D4GO4202>HG>AD42AG2>4G@AGJ202@HB87?ABè;.
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Case: 14-1110CamSE-H2A‘EUI'ICIBMUW65' DQ396250 64 FilétthZ/BOIZOHed: 02/20/2014

And there, like here, the NTP patents included a block diagram depicting the “RF

receiver” and “destination processor” as separate boxes connected by a line:67

 
Applying longstanding principles of claim construction, this Court rejected

the argument that the “RF receiver” and “destination processor” were different

structures simply because they were recited as different limitations. Indeed,

although the structures were described as “connected” and even possibly

“detached,” this Court found the ordinary meaning of the claims did not require

structural separation:

[I]t still does not require that the mobile processor and wireless

receiver be physically disposed in separate housings. A ‘connection ’

can occur between these two devices regardless ofwhether they are

housed separately or together. Indeed, the two components could be

connected, joined, or linked together by wires or other electrical

conductors and still be located in the same housing or even on the
same circuit board.”68

67 The same block diagram appears as Figure 10 in each of the five NTP patents.

68 Id. at 1310—11.
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infringement suit seeking damages filed by Papst or as a plaintiff in a suit seeking declaratory

judgment ofnon-infringement against Papst. In this case, Papst acquired certain rights to the Patents

from the inventor, Michael Tasler. Papst then sought to negotiate license agreements with

manufacturers ofdigital cameras all over the world. When numerous manufacturers who sell digital

cameras in the United States refiised to enter licensing agreements with Papst, Papst and the

manufacturers filed lawsuits against one another and this MDL ensued.

The invention at issue is a “Flexible Interface for Communication Between a Host

and an Analog I/O Device Connected to the Interface Regardless of the Type of the I/O Device.”

’399 Patent, Title; ’449 Patent, Title (lower case substituted). “In this title I/O means input/output

device,” Tr. 1:6 (Papst), but the I/O device is repeatedly referred to as a “data transmit/receive

device” in the Patents. See, e.g., ’399 Patent, col. 13:1-2 & col. 3:43 -44 (stating “regardless of the

type of the data transmit/receive device attached”); ’449 Patent, col. 11:63-64 & col. 4:6-7 (same).

The invention was designed to provide fast data communication between an analog I/O device and

a digital computer (“host device”) by converting the analog data to digital, formatting it, and

transferring the data to the computer without the need for special software; this was accomplished

by telling the computer that the invented interface device was an I/O device already known to the

computer (and for which the computer already had drivers), regardless of what kind of data

transmit/receive device was attached to the interface device. ’399 Patent, Abstract; ’449 Patent,

Abstract. When the computer responded with a data request command, the interface device

interpreted the command as a data transfer request and forwarded the digitized data originating from

the analog data transmit/receive device. ’399 Patent, col. 13:9-13.3 “It is the object of the present

3 The ’449 Patent Claims contain no similar provision expressing the transfer of data from

the data transmit/receive device through the interface device and to the computer. See ’449 Patent,
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invention to provide an interface device for communication between a host device [computer] and

a data transmit/receive device whose use is host device-independent and which delivers a high data

transfer rate.” ’449 Patent, col. 3:20-23 (emphasis added); see ’399 Patent, col. 3:24-27 (“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.”).

The ’399 Patent was issued on October 22, 2002, with an application date ofMarch

3, 1998; the ’449 Patent was issued on May 17, 2005, with an application date ofAugust 15, 2002.

As ofMarch 1998, when Mr. Tasler applied for the ’399 Patent, “interface devices themselves were

known but they had certain problems. . . . [T]o get these prior art interface devices to talk to

computers, they required these sophisticated drivers which were prone to malfunction and had poor

data transfer rates.” Tr. 1:5 (Papst).4 Another problem with the prior art was that “if you start[ed]

installing specific drivers for each piece ofhardware that you add[ed] to the computer, these drivers

[could] start butting heads with each other . . . [and] [t]he computer crashe[d].” Id. 1:6 (Papst).

Drivers “are the software programs that are used by the computer[] to communicate with the

hardware that’s attached to the computer. So for each and every hardware device that you connect

to a computer there has to be a driver that allows the computer to communicate with that hardware

device. So when you attach[ed] these prior art interface devices, we [had] drivers that caused

col. 12:1-7 (after the interface device signals that it is a customary storage device, the computer

“communicates with the interface device by means of the driver for the storage device customary”

in the computer and the interface device simulates a “virtual file system” to the computer); but see

id., col. 4:55-61 (the ’449 Patent specification mimics the specification for the ’399 Patent in

describing data transfer).

4 The Court here provides Papst’s explanation ofprior art to explain the invention, but the

Court is not making any findings concerning the prior art.

-4-
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problems.” Tr. 1:5 (Papst). However, all kinds of computers could “communicate with . . . very

common hardware devices such as hard disk drives” and printers. Id. 1:7 (Papst). “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,” instead of special driver software. ’399

Patent, col. 4:23-27; see also ’449 Patent, col. 3:27-30 (same).

[T]o make his invention flexible [Mr. Tasler sought] to

simulate one of these customary devices [such as the hard

disk drive already on the computer] and be able to

communicate with the computer with the language that it

already knew and to in fact configure the data to simulate

files and file systems that the computers would expect to

see, [making the communication between the device and the

computer] faster and more reliable.

He also saw that by not writing drivers, specific drivers for

his own interface device and instead causing the computer

to use the drivers that were supplied by the computer makers

that he would achieve a more reliable invention, a more

reliable data communication and in fact, the drivers for

certain ofthese devices such as the disk drives were highly

optimized for each operating system so they worked very

well and transferred data at a very fast rate compared to the
drivers for the known interface devices.

Also he made it easier to hook one ofthese up. He put into

the interface device the ability to respond to an inquiry from

a computer and generate a response that would cause the

computer to recognize it as a piece of hardware that [the

computer] already knew about and then by doing that [the

interface device] allowed the computer to install, recognize

and install the interface device without any input from the

person who is using the computer [because no special driver

was needed].

Tr. 1:7-8 (Papst).
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To illustrate the nature of the invention at the claims construction hearing, Papst

showed a “prototype boar ” (an integrated circuit board) and “matched up” the devices on the

prototype board “that corresponded with some of the things that are shown” in Figure 2 of each

Patent. Id. 1:11 (Papst); see also id 1:19-20 (Papst). “[T]he circuit board itselfwas designed by Mr.

Tasler,” id. 1:13 (Papst), meaning that Mr. Tasler himself selected and arranged the configuration

and connections between the parts on the circuit board. Id. 1 :13- 14 (Papst). Papst noted calibration

relays on the right side ofthe board, suggesting the inputs, amplifiers, and sample and hold circuits

in Figure 2, where the interface device would be connected to the data transmit/receive device. Id.

1:11 (Papst). The prototype board also had a digital signal processor, an EEPROM (electrically

erasable programable read only memory) chip for non-volatile memory, and volatile random access

memory (RAM). Id. Volatile memory is no longer retained when the computer is turned off, while

non-volatile memory remains. Tr. 3:138 (Papst). In addition, a small computer system interface

(SCSI) chip was on the prototype board where the interface device would be connected to the

computer, in order to “generate[] the signals that actually communicate with the computer.” Id.

Under the ’399 Patent, the interface device was designed to “receive analog data and convert it to

digital data and put it in a form that [could] be transferred to the host computer.” Id. 1 :21 -22 (Papst).

Digitizing analog data was insufficient by itself; the interface device was also designed to achieve

“formatting it into a proper file, put[ting] it in a file system that the host computer [could]

recognize,” because, otherwise, “the standard driver, disk driver for a computer would not be able

to use that digital information.” Id. 1:22 (Papst). The ’449 Patent does not “recite that the interface

device has to receive analog data,” id. 1:21 (Papst), but “[w]ith respect to the [’]399 Patent, the

Patent [O]ffice thought they were patenting an interface device that received analog data and

processed it and provided it to a host computer. And that’s what the claims covered.” Id. 1:25

-6-
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(Papst).

The ’399 and ’449 Patents share the same drawings and much of the same

specification. The ’449 Patent is a “continuation or divisional” patent that covers other aspects of

the invention and that “claims priorityback to the 399 Patent.” Id. 1:27, 30 (Papst). The ’449 Patent

omits references to analog-to-digital conversion but “add[s] in the requirement that when it responds

to the inquiry command [from the computer], [the interface device] identifies itself as a storage

device.” Id. 1:29 (Papst).

“[T]he interface device . . . is configured by the processor and the memory. That

certainly suggests some software.” Id. 1:30 (Papst). In addition, the ’399 Patent references a “first

command interpreter” and a “second command interpreter,” both ofwhich are “configured.” Id. 1 :3 1

(Papst). Thus, at the Markman hearing, Papst asserted that the Patents have aspects of both a

hardware patent and a software patent. Id.; but see Papst’s Markman Br. at 2 (stating that the

interface device, “in the context of [the] patents-in-suit, is a hardware device that serves as a bridge

between a computer . . . and a data device that acquires or transmits data”).

The first Claim of each Patent contains most of the terms that need to be construed.

Claim One of the ’399 Patent states:

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, comprising:

a processor;

a memory;

a first connecting device for interfacing the host device with the

-7-
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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 f1rstcommand interpreter is configured in such a way that

the command interpreter, when receiving an inquiry from the host

device as to a type ofa 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 ofthe 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.

’399 Patent, col. 12:41-67 & col. 13:1-13.

Claim One of the ’449 Patent states:

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 comprising the following features:

a processor;

a memory;
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¢£¤¥¦§̈©ª«¬«©©®̄°«±²¢¦¦¦³́ µ¬¥¶·¦°°̧¦¦¦¦¹º»¥¼¦§§½¾®½©̄¦¦¦¿£À¥¦̄¦́Á¦ªÂ

ÃÄÄÄÄÓá

����������������������������������������������� ¡��¢��������£���È̈�����¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄ÉÃ̄̄ ¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 92/261



D4yD

��%��"(%$!$%('(�#"�#3�!'(%"(�.&'�0�����%Ì.&2��+%&B�'��2%�(�#"�#3�&'5/���������<��4z9/:/��zy/���="�.&'�0��.#"�($2.(�#"<�'�.#2$(�02�(��"(%$!$%(�(�%�5#$-��#3�%'.��.#"(%�(%-�.&'�0�3$#0�(�%!%$�!%.(�+%�#3�#"%����&&%-��"�(�%�'$(�'(�(�%�(�0%�#3��"+%"(�#"<��"�&�C�(�#3�(�%�!'(%"(�-#.20%"(��'"-�(�%!$#�%.2(�#"����(#$B/��âÒ�ÖÖ�ß�����ã�ä�Þ×�ß�<�Ë4��)/�-�4�y�<�4�4���)%-/�,�$/�|yy��/��*#$-���"�(�%.&'�0��#3�'�!'(%"(�'$%�C�+%"�(�%�$�#$-�"'$B�'"-�.2�(#0'$B�0%'"�"C<�(�'(���<�(�%�0%'"�"C�(�'(�(�%�(%$05#2&-��'+%��'-�(#�'�!%$�#"�#3�#$-�"'$B����&&��"�(�%�!%$(�"%"(�'$(�'(�(�%�(�0%�#3�(�%��"+%"(�#"/���Õ��'(4�4|D4�/���È�Ê�%�å#$-�"'$B�0%'"�"CÇ�#3�'�.&'�0�(%$0�����(��0%'"�"C�(#�(�%�#$-�"'$B�'$(��'"�'3(%$$%'-�"C�(�%�%"(�$%�!'(%"(/����Õ��'(�4�4Ë/��;&(�#2C��5#$-��'$%�C%"%$'&&B�C�+%"�(�%�$�#$-�"'$B�0%'"�"C<�'�!'(%"(%%�0'B�.�##�%�(#��%�����#5"�&%Ì�.#C$'!�%$�'"-�2�%�(%$0���"�'�0'""%$�#(�%$�(�'"�(�%�$#$-�"'$B�0%'"�"C<�'��&#"C�'��(�%��!%.�'&�-%3�"�(�#"�#3�(�%�(%$0����.&%'$&B��('(%-��"�(�%�!'(%"(�!%.�3�.'(�#"�#$�3�&%����(#$B/���æ���×�����Þ×�ß�����Þ×���ß��×���������<��y�)/�-�4�z}<�4�{|��)%-/�,�$/4��}�/��*�%"�'��!%.�3�.'(�#"�%Ì!$%��&B�-%3�"%��(%$0��#$�-%3�"%��(%$0���B��0!&�.'(�#"<�(�%�!%.�3�.'(�#"�5�&&��%��%&-�(#�&�0�(�(�%�.&'�0��'..#$-�"C&B/��âÒ�ÖÖ�ß�<�Ë4��)/�-�'(�4�|4/��âÒ�ÖÖ�ß�-��.$%-�(%-�(�%�'!!$#'.��#3�!$�#$�.'�%���#&-�"C�(�'(�.&'�0�(%$0��5%$%�(#��%�C�+%"�(�%��$#'-%�(!#����&%�#$-�"'$B�0%'"�"C�'"-�(�'(�(�%��!%.�3�.'(�#"���#2&-�#"&B��%�.#"�2&(%-�3#$�'�.&%'$�-��'+#5'&#3��2.��0%'"�"C/���Õ/�'(�4�4�D|4/����%�âÒ�ÖÖ�ß��.#2$(�$%'�#"%-�(�'(�(����'!!$#'.��$%�2&(%-��"�2"-2&B%Ì!'"��+%�.&'�0�.#"�($2.(�#"�'"-��0!$#!%$&B�$%�($�.(%-�(�%�$#&%�#3�(�%��!%.�3�.'(�#"��"�.&'�0.#"�($2.(�#"/���Õ���-��'+#5�"C�à�ç���è�Ð���Ö�Íé���������������à�Ö�Ð���ç������<��y{�)/�-�44����)%-/,�$/�|yy|��'"-�.'�%��3#&&#5�"C��(��'!!$#'.��/,&'�0�.#"�($2.(�#"���#2&-��%�2"-%$('�%"��"-%!%"-%"(�#3�'"B�.#"��-%$'(�#"�#3��#5(�%�.&'�0��0'B�#$�0'B�"#(��%�$%'-�#"�(�%�'..2�%-�!$#-2.(/��Íê�����ëÖ����������Ò����ìÖ����Þ×�ß��×íã��<�zz��)/|-�44yz<�444{��)%-/�,�$/�4�{��/���È,Ê&'�0��'$%�"#(�.#"�($2%-�(#�å.#+%$Ç�#$�å"#(�(#�.#+%$Ç

¢£¤¥¦§̈©ª«¬«©©®̄°«±²¢¦¦¦³́ µ¬¥¶·¦°°̧¦¦¦¦¹º»¥¼¦§§½¾®½©̄¦¦¦¿£À¥¦§©¦́Á¦ªÂ

ÃÄÄÄÄÓî

����������������������������������������������� ¡��¢��������£���È%�����¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄É&̄̄ ¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 93/261



D44D

(�%�'..2�%-�-%+�.%/����'(�!$#.%-2$%�5#2&-�0'�%��"3$�"C%0%"(�'�0'((%$�#3�72-�.�'&�5��0/����Õ/8�����Ö�×���Ö�×��Íß×����Ð�ï××Õ��Þ×�����ä�ÖÖ����Ò�ð�ñ��Õ�Ôé�Þ×�<�ËË|�)/�-�4�||<�4�|}D|z��)%-/�,�$/|yy}���(�%�.#2$(���#2&-�"#(�!$%72-C%�(�%��"3$�"C%0%"(�'"'&B�����B�.#"�($2�"C�.&'�0��5�(��'"�'�0�(#�".&2-%�#$�%Ì.&2-%�'�!'$(�.2&'$�!$#-2.(<��2(��"#5&%-C%�#3�(�%�'..2�%-�!$#-2.(�����%&!32&�(#�!$#+�-%.#"(%Ì(�'"-�3#.2��/="�.#"�($2�"C�'�.&'�0<�'�.#2$(��('$(��5�(��(�%��"($�"��.�%+�-%".%�#3��(��0%'"�"C��(�%.&'�0�<�(�%��!%.�3�.'(�#"<�'"-�(�%�!$#�%.2(�#"����(#$B/��æ���×����<��y�)/�-�'(�4�{|8�����â����é�ñ×�����������ä��Ö���òâ�����Õ�Þ×�<�4{|�)/�-�4|�{<�4�y���)%-/�,�$/�4������(�%��('$(�"C�!#�"(�3#$�.&'�0�"(%$!$%('(�#"�02�(��%�(�%�.&'�0��(�%0�%&+%��/����%��!$#�%.2(�#"����(#$B��#3�'�!'(%"(����(�%�.#0!&%(%!2�&�.�$%.#$-�#3�(�%�!$#.%%-�"C��%3#$%�(�%�9/:/�E'(%"(�'"-��$'-%0'$�� 33�.%���E� ��/��âÒ�ÖÖ�ß�<�Ë4�)/�-�'(�4�4z/����%�!2�&�.�$%.#$-��".&2-%��(�%�#$�C�"'&�'!!&�.'(�#"�'"-�'"B�.&'�0�'0%"-0%"(��'"-%Ì!&'"'(�#"��0'-%��B�(�%�'!!&�.'"(/��æ���×����<��y�)/�-�4�{|/��)#$�%Ì'0!&%<�'�!'(%"(�'!!&�.'"(�0'B&�0�(�.&'�0��-2$�"C�!$#�%.2(�#"��B�0#-�3B�"C�.&'�0�&'"C2'C%�(#�#+%$.#0%�%Ì'0�"%$�$%7%.(�#"<��B-��(�"C2����"C�'�$%3%$%".%<�#$��B�-��'+#5�"C�.&'�0�.#+%$'C%/��Ý��Ð��ì�ÐëÐ���������ê�é����Þ×�ß�<��Ë�)/�-�4�4Ë<�4�|�D|���)%-/�,�$/�|yy��/����%��!%.�3�.'(�#"�#3�'�!'(%"(��02�(��".&2-%�'�5$�((%"-%�.$�!(�#"�#3�(�%��"+%"(�#"�#$�-��.#+%$B�'"-�#3�(�%�0'""%$�'"-�!$#.%���#3�0'��"C�'"-�2��"C�(�%�'0%<�'"-����$%�2�$%-�(#��%��"��2.��32&&<�.&%'$<�.#".��%<�'"-�%Ì'.(�(%$0��'��(#�%"'�&%�'"B�!%$�#"���&&%-��"�(�%�'$(�#$��.�%".%�/�/�/�(#�0'�%�'"-�2�%�(�%��'0%/���E� �G2&%��ó�4/z4�'�/�����%��!%.�3�.'(�#"02�(��%(�3#$(��(�%�!$%.��%��"+%"(�#"�/�/�/��"��2.��'�0'""%$�'��(#�-��(�"C2�����(�3$#0�#(�%$��"+%"(�#"�'"-�3$#0�5�'(����#&-/����Õ��ó�4/z4���/����%��!%.�3�.'(�#"����(�%����"C&%��%�(�C2�-%�(#�(�%�0%'"�"C�#3'�-��!2(%-�(%$0/����æ���×����<��y�)/�-�4�{|/���%�)%-%$'&�,�$.2�(��'��$%.#C"�Ñ%-�'�3�"%�&�"%��%(5%%"�$%'-�"C�'�.&'�0����Ö�ÐÒ��×í�(�%

¢£¤¥¦§̈©ª«¬«©©®̄°«±²¢¦¦¦³́ µ¬¥¶·¦°°̧¦¦¦¦¹º»¥¼¦§§½¾®½©̄¦¦¦¿£À¥¦§§¦́Á¦ªÂ

ÃÄÄÄÄÓÆ

����������������������������������������������� ¡��¢��������£���È������¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄É±̄̄ ¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 94/261

Case: 14-1110CaéhASE-EA‘E0TICIBMUT826IN65' DcRageem 64 Filémgm/Qolmfled: 02/20/2014

Case 1:07-mc—00493-RMC Document 336 Filed 11/24/09 Page 11 of 75

the accused device. That procedure would make infringement a matter ofjudicial whim.” Id.; see

also Wilson Sporting Goods Co. v. Hillerich & Bradsby Co., 442 F.3d 1322, 1326-27 (Fed. Cir.

2006) (the court should not prejudge the infringement analysis by construing claims with an aim to

include or exclude a particular product, but knowledge of the accused product is helpfill to provide

context and focus).

In construing a claim, a court starts with the intrinsic evidence of its meaning the

claims, the specification, and the prosecution history. Vitronics, 90 F.3d at 15 82; see Pimey Bowes

Inc. v. Hewlett-Packard Co., 182 F.3d 1298, 1305 (Fed. Cir. 1999) (the starting point for claim

interpretation must be the claims themselves). The “prosecution history” ofa patent is the complete

public record ofthe proceeding before the US. Patent and Trademark Office (“PTO”). Phillips, 415

F.3d at 1317. The public record includes the original application and any claim amendments and

explanations made by the applicant. Vitronics, 90 F.3d 1582. For example, a patent applicant may

limit claims during prosecution by modifying claim language to overcome examiner rejection, by

distinguishing a reference, or by disavowing claim coverage. Omega Eng ’g Inc. v. Raytek Corp,

334 F.3d 1314, 1323-25 (Fed. Cir. 2003). The specification of a patent “must include a written

description of the invention or discovery and of the manner and process of making and using the

same, and is required to be in such full, clear, concise, and exact terms as to enable any person

skilled in the art or science . . . to make and use the same.” PTO Rules § 1.71(a). “The specification

must set forth the precise invention . . . in such a manner as to distinguish it from other inventions

and from what is old.” Id. § 1.71(b). The specification is the “single best guide to the meaning of

a disputed term.” Vitronics, 90 F.3d 15 82.

The Federal Circuit has recognized a fine line between reading a claim in light ofthe
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information. Ifthe intrinsic information from those sources is unambiguous or sufficient for claims

construction, a court should not rely on extrinsic evidence, such as expert testimony, to determine

the meaning of the claims. Boss Control, Inc. v. Bombardier, Inc., 410 F.3d 1372, 1377 (Fed. Cir.

2005); Bell & Howell Doc. Mgmt. v. Altek Sys., 132 F.3d 701, 706 (Fed. Cir. 1977). That is,

extrinsic evidence may not be “used to vary claim terms from how they are defined, even implicitly,

in the specification or file history.” Vitronics, 90 F.3d 1584-85. However, extrinsic evidence may

be considered for the purpose of:

(1) providing background on the technology;

(2) explaining how an invention works;

(3) ensuring that the court’s understanding of the technical aspects

comports with that of a person skilled in the art; and/or

(4) establishing that a particular term in the patent or prior art has a

particular meaning in the relevant field.

Phillips, 415 F.3d at 1318. Whether to admit extrinsic expert testimony lies in a court’s discretion.

Inpro 11Licensing, S.A.R.L. v. T-Mobile USA, Inc., 450 F.3d 1350, 1357 (Fed. Cir. 2006); Serio-US

Indus, Inc. v. Plastic Recovery Tech. Corp, 459 F.3d 1311, 1319 (Fed. Cir. 2006). If admitted,

expert testimony must be considered in the context of the patent and the file history. Phillips, 415

F. 3d at 13 19.

In this case, the Court held a tutorial hearing on September 3, 2008, prior to the

Markman hearing. At the tutorial, the Court heard and admitted evidence from experts falling under

the first three categories identified in Phillips. Papst also sought to admit expert evidence for the

purpose of the claims construction hearing. Papst submitted with its opening brief the declaration

of an expert, C. Douglass Locke, Ph.D. See Papst’s Markman Br., Ex. C. Because the intrinsic
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H. “second connecting device for interfacing the interface device with the data
transmit/receive device”

I. “first command interpreter” and “sends a signal regardless of the type of data”

J. “second command interpreter”

K. “wherein the interface device is configured by the processor and memory to

include a first command interpreter and a second command interpreter”

L. “inquiry” and “inquiring”

M. “the driver”

N. “an input/output [storage] device customary in a host device”

0. “the driver for the input/output [storage] device customary in a host device”

P. “the usual driver for the input/output [storage] device”

Q. “whereupon the host device communicates with the interface device by means of

the driver for the input/output [storage] device customary in a host device”

R. “the digital data”

S. buffer terms “a buffer to buffer data to be transferred between the data

transmit/receive device and the host device” and “a data buffer for permitting

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

second connecting device from the host device”

T. “virtual files”

“simulating a virtual file system”

“specific driver for the multi-purpose interface”

U.

V.

W. “digital signal processor”

X. “memory”

Y. “root directory” and “processor”

Z. Claim Two of the ’399 Patent
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A. “interface device”

The Camera Manufacturers propose that the term “interface device” be construed to

mean “a stand-alone device that a user can readily physically connect to and disconnect from a host

device and a data transmit/receive device and that directs communication between these devices

when they are connected.” Tr. 1:104 (CMs). They assert that the invented “interface device” is for

communicatingbetween a host device and a data transmit/receive device, i. e. , the invention is neither

the host nor the data transmit/receive device, but rather a separate device that enables communication

between the other two. Papst retorts that “interface device” should be construed to mean the

structure defined in the body of the Claims and that nothing in the Claims requires the interface

device to be separate from the data transmit/receive device.5

Claim One of the Patents contains a preamble that limits the Claim. Claim One of

the Patents states:

What is claimed is:

1. An interface device for communication between a host device,

which comprises driversfor 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 arrangedforproviding

analog data, comprising:

arnocesson

a memory;

5 Papst recognizes that the data transmit/receive device may be separate from the interface

device. It appears to argue, however, that according to the invention the interface device and the data

transmit/receive device could be in a single device. See Tr. 1:123 (Papst) (“[T]he data

transmit/receive device, you know, that’ s the part that doesn’t have to be part ofthe interface device.

. . . [T]his claim would be infringed whether or not you include the data transmit/receive device in

the final product.”). Papst does not contend that the interface device could be inside the chassis of

the host device, the computer.
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a first connecting device . . .; and

a second connecting device . . . .

’399 Patent, col. 12:41-53 (emphasis added); ’449 Patent, col. 11:45-57(same). The preamble to

Claim One is the portion in italics above. Papst asserts that the term “interface device” as set forth

in the preamble does not limit the Claim and thus the term should not be construed by the Court.

Specifically, Papst contends that the preamble uses the words “[a]n interface device . . . comprising,”

thereby indicating that the invention is defined in the body of the Claim, i.e., “a processor; a

memory; a first connecting device . . . ; and a second connecting device . . . .” ’399 Patent, col.

12:48-54; ’449 Patent, col. 11:51-57. Papst firrther argues that to construe the term “interface

device” in the preamble would be to improperly import limitations from the specification into the

Claim. See Phillips, 415 F.3d at 1323.6

The preamble to Claim One serves as a claim limitation for three reasons. First, “[i]f

the claim preamble, when read in the context ofthe entire claim, recites limitations ofthe claim, or

if the claim preamble is necessary to give life, meaning, and vitality to the claim, then the claim

preamble should be construed as if in the balance of the claim.” Pimey Bowes, 182 F.3d at 1305

(internal quotation omitted). In these Patents, the preamble is limiting because it describes structures

that comprise the invention and the relationships among those structures: “An interface device for

communication between a host device . . . and a data transmit receive device.” See ’399 Patent, col.

12:42-45; ’449 Patent, col. 11:46-49.

Second, where a preamble provides an antecedent basis for terms found in the body

6 Despite its position that the term “interface device” should notbe construed, Papst concedes

that the terms “host device” and “data transmit/receive device” which are also found in the preamble

“may benefit from finther explanation because some actual claim elements are defined in terms of

their relationship to those terms.” Papst’s Markman Br. at 15.
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of the claims, it acts as a “necessary component of the claimed invention” and serves as a claim

limitation. Bicon, Inc. v. Straumann C0,, 441 F.3d 945, 952-53 (Fed. Cir. 2006). Here, the body of

the Patents repeatedly refers back to the structures first identified in the preamble by using the word

“the” and thus incorporates the terms by reference. See, e.g., ’399 Patent, col. 12:50-52 (“a first

connecting device for interfacing the host device with the interface device . . . .”); ’449 Patent, col.

11:53-55 (same).

Third, where a preamble is used during prosecution ofthe patent to distinguish prior

art, the preamble may serve as a claim limitation. In re Cruciferous Sprout Litig., 301 F.3d 1343,

1347 (Fed. Cir. 2008). In the prosecution history for the ’399 Patent, Mr. Tasler distinguished prior

art (the McNeil patent, US. Patent No. 5,499,378) by amending the preamble to state “. . . and a

data transmit/receive device, the data transmit/receive device being arranged for providing analog

m . . . .” CMs’ Markman Br., EX. C (“ ’399 File History”) at 4-7 (underlined in original to show

additional phrase). The preamble, as amended to distinguish prior art, serves as a claim limitation.

In sum, because the preamble describes the structure of the invention and gives

meaning to Claim One, it must be interpreted as a claim limitation. Accordingly, the term “interface

device” as used in the preamble should be construed.

The body ofClaim One ofthe Patents indicates that the “interface device” is a stand-

alone device. The ’ 399 Patent describes the communication (via the interface device) between a host

device and a data transmit/receive device as involving a first command interpreter that, when asked

by the computer “as to a type of a device attached to the multi-purpose interface of the host device

[computer], sends a signal, regardless ofthe type ofthe data transmit/receive device attached to the

second connecting device of the interface device . . . that it is an input/output device customary in
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a host device.” ’399 Patent, col. 12:66-67 & col. 13:1-5. The ’449 Patent is similar:

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 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 a storage device customary in a host device . . . .

’449 Patent, col. 11:59-67. In both Patents, the language “regardless of the type of the data

transmit/receive device attached” strongly indicates that various kinds of data transmit/receive

devices could be attached and that, therefore, the interface device was neither a permanent part of

the data transmit/receive device nor of the host device/computer.

Similar language is repeated throughout both Patents. See, e.g., ’399 Patent, Title,

Abstract & col. 3:43-44 (“regardless” language); ’449 Patent, Title, Abstract & col. 4:6-7 (same);

see also ’399 Patent, col. 3:24-27 (“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 . . . .”); ’449 Patent, col. 3:20-23 (“It is the 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 . . . .”) (emphasis added).

That the data transmit/receive device must be a separate device from the invention

is not mere happenstance but an integral aspect ofwhat was invented. Whatever uncertainty on this

point may exist after studying the Claims is eliminated upon a review of the specification. The

specification always describes three separate devices: the computer, the data transmit/receive device

(an I/O device), and the interface device. See, e.g., ’399 Patent, Title, Abstract, col. 1:1-14, col.

3:25-28, col. 5:30-32, col. 5:47-63, Figs. 1-2 and accompanying text; ’449 Patent, Title, Abstract,
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col. 1:1-17, col. 3:21-23, col. 4:35-36, col. 4:40-63, Figs. 1-2 and accompanying text; see also ’399

Patent, col. 5:56-60 (describing Figure 1 as showing that the “second connecting device can be

attached bymeans ofan 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.”);

’449 Patent, col. 4:55-59 (same).

As explicitly explained in the specification, one ofthe problems with prior art, when

attached “to a device whose data is to be acquired,” was that “it is often very difficult to implement

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

that such systems offer littleflexibility.” ’399 Patent, col. 1:21-22 & 31-34 (emphases added); ’449

Patent, col. 1:22-23 & 32-35 (same). And yet portability and flexibility were critical because “[t]he

devices from which data is to be acquired cover the entire electrical engineering spectrum.” ’399

Patent, col. 1:34-35; ’449 Patent, col. 1:35-3 6. “[A]n interface may be put to totally different uses.

It is therefore desirable that an interface be sufficientlyflexible to permit attachment ofvery different

electrical or electronic systems to a host device by means ofthe interface.” ’399 Patent, col. 1:56-59

(emphasis added); ’449 Patent, col. 1:57-60 (same).

The invention was designed to answer these shortcomings ofprior art and to provide

a “flexible interface” that would allow communication between a computer and “an analog I/O

device . . . regardless of the type of the I/O device.” ’399 Patent, Title; ’449 Patent, Title. The

specification touts the “enormous” benefit of allowing communication between a computer and

many different types of data transmit/receive devices:

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

-20-

OLYMPUS EX. 1022 - 103/261



�;(�(�0%�<�(�%��!%.�3�.'(�#"�$%3%$��(#�(�%��"+%"(�#"<��(��+'$�#2��.#0!#"%"(�<�'"-�(�%�-%+�.%�z(#�5��.���(�.#""%.(���B�"20�%$����#5"��"�)�C2$%� "%�'��3#&&#5�6���"(%$3'.%�-%+�.%�4y8��#�(�-%+�.%448�3�$�(�.#""%.(�"C�-%+�.%�4|8�-�C�('&���C"'&�!$#.%��#$�4�8�0%0#$B�4Ë8��%.#"-�.#""%.(�"C�-%+�.%�4�8'"-�-'('�($'"�0�(Ï$%.%�+%�-%+�.%�4}/��Í���Ç����E'(%"(<�:�%%(� "%8�ÇËË��E'(%"(<�:�%%(� "%/D|4D

(#�'(('.��(�%��"(%$3'.%�-%+�.%�4y�(#�(�%�-'('�($'"�0�(Ï$%.%�+%�-%+�.%z3$#0�(�%�.#002"�.'(�#"�2"�(�/�/�/�'���Ò����ÖÖ×�����ßÖ���Ö��é�×íÕ������Ö���Õ�������éß���(#��%�#!%$'(%-��"�!'$'&&%&��"��-%"(�.'&�0'""%$/
Ç����E'(%"(<�.#&/�{6|�D�4��%0!�'�%��'--%-�8�ÇËË��E'(%"(<�.#&/�z6|�D�4���'0%�/����=(����5%&&D�%((&%-�(�'(�È5Ê�%"�'�!'(%"(�(�2��-%�.$��%��(�%�3%'(2$%��#3�(�%�å!$%�%"(��"+%"(�#"Ç�'��'�5�#&%<�(����-%�.$�!(�#"&�0�(��(�%��.#!%�#3�(�%��"+%"(�#"/���æ���õ×��Í������Þ×�ß�����æ×��Ð��ä×ÖÕ��Ð��Þ×�ß�<��y��)/�-�4|��<4�y{��)%-/�,�$/�|yyz�/����%�-%�.$�!(�#"��"�(�%��!%.�3�.'(�#"<�(�%$%3#$%<�"%.%��'$�&B�&�0�(��(�%��.#!%#3�(�%�Ç����'"-�ÇËË��E'(%"(��5�%"��(�$%3%$��(#�(�%�%"#$0#2��'-+'"('C%�#3���Ò��!$%�%"(��"+%"(�#"<�(#�'&&#5�'�!&2$'&�(B�#3�-����0�&'$��"!2(Ï#2(!2(�-%+�.%��(#��%�'..%��%-/��%��!%.�3�.'(�#"�'&�#�%Ì!&'�"��(�'(�(�%��"(%$3'.%�-%+�.%�!$#+�-%��'��2"�+%$�'&�#&2(�#"��5�(�#2(�$%C'$-�(#�(�%�(B!%��#3�-'('�($'"�0�(Ï$%.%�+%�-%+�.%��3$#0�5��.��-'('�0'B��%'.�2�$%-/��Ç����E'(%"(<�.#&/�4|6�zDËy�����%��"(%$3'.%�-%+�.%�4y�(�2��!$#+�-%��'�2"�+%$�'&��#&2(�#"5��.��.'"�.#+%$�(�%�%"(�$%��!%.($20�#3�!#����&%�-'('�($'"�0�(Ï$%.%�+%�-%+�.%�/��8�ÇËË��E'(%"(<�.#&/446Ë4DËË���'0%�/��?Ì'0!&%��#3�($'"�0�(Ï$%.%�+%�-%+�.%��(�'(�.'"��%�.#""%.(%-�(#�'�.#0!2(%$�+�'�(�%�"(%$3'.%�-%+�.%��".&2-%�'��-�'C"#�(�.�$'-�#&#CB��B�(%0��"�'�0%-�.'&�%"C�"%%$�"C�%"+�$#"0%"(��'"-'��02&(�0%(%$/���Ç����E'(%"(<�.#&/�46�ËD�Ë8�ÇËË��E'(%"(<�.#&/�46��D��/����%��!%.�3�.'(�#"�'&�#�"#(%�(�%�'-+'"('C%�(#�2�%$��#3�(�%��"(%$3'.%�-%+�.%�(�'(�(�%B�.'"�#�('�"�-'('�3$#0�'&0#�(�'"B�-'('�($'"�0�(Ï$%.%�+%�-%+�.%�5�(��&�((&%�!$�#$��"#5&%-C%6�B�.$%'(�"C�'"-�%-�(�"C�'�.#"3�C2$'(�#"�3�&%<�"#$0'&&B�'�(%Ì(�3�&%�5��.������0!&%�(#�2"-%$�('"-�5�(��&�((&%�!$�#$��"#5&%-C%<�2�%$��#3�(�%�"(%$3'.%�-%+�.%�4y�'$%�'�&%�(#�!%$3#$0�%��%"(�'&&B��-%"(�.'&�#!%$'(#$'.(�#"��3#$�'&0#�(�'"B�-'('�($'"�0�(Ï$%.%�+%�-%+�.%��5��.��.'"��%

¢£¤¥¦§̈©ª«¬«©©®̄°«±²¢¦¦¦³́ µ¬¥¶·¦°°̧¦¦¦¦¹º»¥¼¦§§½¾®½©̄¦¦¦¿£À¥¦¾§¦́Á¦ªÂ

ÃÄÄÄÄØÆ

����������������������������������������������� ¡��¢��������£�����������¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄°³±̄̄¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 104/261

Case: 14-1110CaémSE-EA‘EOTICIBA/bum65' DcRageemOfi4 FIFHIQEEJZKQ/20Efled: 02/20/2014

Case 1:07-mc—00493-RMC Document 336 Filed 11/24/09 Page 21 of 75

to attach the interface device 107 to the data transmit/receive device

from the communication unit . . . as this allows a plurality of

dissimilar device types to be operated in parallel in identical manner.

’399 Patent, col. 8:23-31 (emphases added); ’449 Patent, col. 7:23-31 (same). It is well-settled that

“[w]hen a patent thus describes the features of the ‘present invention’ as a whole, this description

limits the scope ofthe invention.” Verizon Servs. Corp. v. Vonage Holdings Corp, 503 F.3d 1295,

1308 (Fed. Cir. 2007). The description in the specification, therefore, necessarily limits the scope

of the ’399 and ’449 Patents when it refers to the enormous advantage of “the present invention,”

to allow a plurality of dissimilar input/output devices to be accessed.

The specification also explains that the interface device provides a “universal

solution” without regard to the types of data transmit/receive devices from which data may be

acquired. ’399 Patent, col. 12:37-40 (“The interface device 10 thus provides a universal solution

which can cover the entire spectrum of possible data transmit/receive devices.”); ’449 Patent, col.

1 1:41-44 (same). Examples oftransmit/receive devices that can be connected to a computer via the

interface device include a “diagnostic radiology system in a medical engineering environment” and

a “multimeter.” ’399 Patent, col. 1:34-54; ’449 Patent, col. 1:35-55. The specification also notes

the advantage to users ofthe interface device that they can obtain data from almost any data transmit/

receive device with little prior knowledge:

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

7 At times, the specification refers to the invention, its various components, and the devices

to which it connects by numbers shown in Figure One as follows: interface device 10; host device

1 1; first connecting device 12; digital signal processor 13; memory 14; second connecting device 15;

and data transmit/receive device 16. See ’399 Patent, Sheet One; ’449 Patent, Sheet One.
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attached to the second connecting device via the line 16, thus

eliminating a source oferror arising from users having to know many

different command codes for different applications.

’399 Patent, col. 7:37-45; ’449 Patent, col. 6:37-45; see also ’399 Patent, col. 1:34-46 (explaining

that the interface device could be used to simplify the data read/acquisition work of field

technicians); ’449 Patent, col. 1:35-47 (same).

As one learns from studying the Patents, the purpose of the invention was to allow

fast communication between dissimilar data transmit/receive devices and computers, without the

need for special software drivers. Thus, the invention cannot properly be limited to an interface

device that is incapable ofallowing a plurality ofdissimilar transmit/receive devices to be connected

or that cannot be flexible and portable to allow a plurality of dissimilar transmit/receive devices to

be attached.

This conclusion is further buttressed by the identical Figures that accompany each

Patent. Figure 1 of each Patent “shows a general block diagram of the interface device according

to the present invention,” see ’399 Patent, col. 5:38-39; ’449 Patent, col. 4:41-42, and the Figure

indicates that the data transmit/receive device is offthe sheet, out of sight, not part ofthe Figure, and

not part of the invention. ’399 Patent, Sheet 1 (“to data transmit/receive device”; lower case

substituted); ’449 Patent, Sheet 1 (same). Figure 2 of each Patent, which depicts a preferred

embodiment ofthe invention, also indicates that the data transmit/receive device and the host device/

computer are separate and apart from the invention. ’399 Patent, Sheet 2; ’449 Patent, Sheet 2. The

specification and Figures finther indicate that the interface device is separate from the host computer

and the transmit/receive device because it is designed to plug into an electrical outlet. See ’399

Patent col. 9 : 65-66 (“The complete interface device 10 is supplied with powerbyan external AC/DC
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converter 1800 . . . .”); ’449 Patent, col. 8:65-66 (same); see also ’399 Patent, Sheet 2; ’449 Patent,

Sheet 2.

The prosecution history of the ’399 Patent also supports the conclusion that the

interface device is a stand-alone device. Mr. Tasler amended Claim One to add the phrase, “wherein
 

the first command interpreter is confrgged in such a way that the command interpreter, when

receiving an inquiry from the host device as to [the] a type ofa device attached to the multi-purpose

interface of the host device.” ’399 File History at 7 (underlined in original to show additional

phrase; brackets in original to show deleted word).8 The change from “the device” to “a device” is

a change to more general language, indicating that the interface device was intended to be attached

to, and detached from, various types of input/output devices. Mr. Tasler also explained to the PTO

that “it is clear that the data transmit/receive device to be connected to the second connecting device

ofthe subject interface provides analog data.” Id. at 5 (emphasis added). The statement that the data

transmit/receive device is “to be connected” similarly indicates that the inventor did not intend the

interface device to be permanently affixed to a single data transmit/receive device, as it is “to be

connected” to various data transmit/receive devices.

Papst argues that interpreting “interface device” to mean a stand-alone device would

“improperly import[] the limitations from the spec[if1cation] to the claims. The claims don’t say

stand alone, they don’t say physically connect, or readily connect or disconnect . . . .” Tr. 1:84

(Papst). The Court disagrees. The interface device, as discussed further below, “sends a signal,

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

8 Interestingly, Mr. Tasler reverted to the language “the device” in the ’449 Patent. ’449

Patent, col. 11:62.
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of the interface device.” ’399 Patent, col. 13:1-5; ’449 Patent, col. 11:63-65. Claim One

contemplates and intends that a variety oftransmit/receive devices maybe connected to the interface

device, which is also connected to the computer. To fulfill claim One, the “interface device” must,

therefore, be a “stand-alone device.”

B. “host device”

Claim One ofboth Patents claims “[a]n 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 . . . .” ’399 Patent, col. 12:42-45

(emphasis added); ’449 Patent, col. 1 1 :46-49 (same). The Camera Manufacturers propose that “host

device” be construed to mean “a general purpose computer that connects to and controls the

operation of peripherals,” CMs’ Markman Br. at 9, while Papst proposes “a general purpose

computer to which hardware devices maybe attached, such as Personal Computers (“PCs”) and other

host computer systems as described in the patent written description, including drivers for

input/output devices customary in a host device and a multi-purpose interface.” Papst’s Revised

Appendix of Claim Constructions [Dkt. # 244, EX. C] (“Papst’s App.”) at 2. Papst also objects to

the phrase “controls the operation ofperipherals” in the Camera Manufacturers ’ proposed defrnition.

Neither Figure One nor Figure Two of the Patents shows a “host device;” the Figures only indicate

where one would be connected to the invention.

The Patent Claims refer solely to a “host device,” but the specification clarifies the

nature of the intended host device. See ’399 Patent, col. 19-11 (“The present invention relates to

the transfer ofdata and in particular to interface devices for communication between a computer or

host device and a data transmit/receive device . . .”) (emphasis added); ’449 Patent, col. 1:13-15
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construe the term as “a device that transmits data to and receives datafrom the host device when

connected to the host device by the interface device.” CMs’ Markman Br. at 10 (emphasis added).

These positions are again hotly contested on reconsideration.

The Court turns to the claim language in the first instance and then to the specification

for elucidation. Phillips, 415 F.3d at 1315 (the specification is the “single best guide to the meaning

of a disputed term” and “[u]sually it is dispositive”). The preamble to Claim One of the Patents

states, “[a]n interface device for communication between a host device . . . and a data

transmit/receive device . . . .” ’399 Patent, col. 12:42-45 (emphasis added); ’449 Patent, col. 11:47-

49 (same). “Communication between” suggests bi-lateral interchanges.11

Figures 1 and 2 that accompany both Patents show bidirectional arrows connecting

the invention to the data transmit/receive device. Figure 1 “shows a general block diagram of the

interface device according to thepresent invention” and Figure 2 shows a “detailed block diagram

ofan interface device according to apreferred embodiment ofthe present invention.” ’399 Patent,

col. 5:38-42; ’449 Patent, col. 4:41-44 (emphases added); see ’399 col. 9:29-30 (“In the preferred

embodiment of the interface device 10 shown in FIG. 2 . . . .”); ’449, col. 8:29-30 (same); but see

’399 col. 9: 15-16 (“Figure 2 shows a detailed block diagram ofan interface device, according to the

present invention”) (emphasis added); ’449, col. 8: 15-16 (same). Again, the description offeatures

of “the present invention” limits the scope of the invention. Verizon, 503 F.3d at 1308. In

explaining the invention, Mr. Tasler specified that his Figures contained “bidirectional

11 Claim One of the ’399 Patent uses the words “to” or “from” when discussing one-way

communication. See, e.g., ’399 Patent, col. 13:8-13 (“wherein the second command interpreter is

configured to interpret a data request commandfrom 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.”) (emphases added).
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communication lines (shown for all lines by means of two directional arrows).” ’399 Patent, col.

5:49-56; ’449 Patent, col. 4:51-55 (same except “bidirectional” is spelled “bi-directional”). In other

words, he describes an invention in which communication appears to go in both directions.

Additionally, in providing background to the invention, the specification states that

“[t]he devices from which data is to be acquired cover the entire electrical engineering spectrum”

and constitute “very different electrical or electronic systems.” ’399 Patent, col. 1:34-35, 56-59;

’449 Patent, col. 1:36-37, 57-60; see also ’399 Patent, col. 12:37-40 (the specification concludes,

“[t]he interface device thus provides a universal solution which can cover the entire spectrum of

possible data transmit/receive devices.”); ’449 Patent, col. 11:41-44 (same).

Even more pointed language in the specification describes Figure 1 as showing:

The second connecting device can be attached by means ofan 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 . . . .

’399 Patent, col. 5:56-62; ’449 Patent, col. 4:55-61. This language supports the conclusion that, as

its name implies, the data transmit/receive device is to “receive data from the host device,” or it is

the site “from which data is to be read” and it “can also communicate actively with the host device.”

Id. The specification also notes an “important advantage of the interface device of the present

invention” is the “extremely high data transfer rates by using,for data interchange, the host device-

own [sic] BIOS routines.” ’399 Patent, col: 8:43-46; ’449 Patent, col. 7:43-47 (emphasis added).

In every instance, the Claims, Figures, and specification refer to data transmit/receive

devices and not to “data transmit devices” or “data transmit or receive devices.” In fact, the name
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of the interface device itself emphasizes that both data transfer and receipt are important attributes

ofthe data transfer/receive device: the invention is a “flexible interface for communication between

a host and an analog I/O device,” i. e. , the data transmit/receive device is an input and output device.

’399 Patent, Title; ’449 Patent, Title.

From this analysis, the Court initially concluded, “While the data transmit/receive

device does not engage in two-way communication at all times, the Claims and specification require

it to have the capability of two-way communication.” Mem. Op. [Dkt. # 312] at 29. On

reconsideration, the Court finds that it erred, despite the language of the specification on which it

relied.

In both Figures 1 and 2, the line identified as 16 has two-way arrows, which the

inventor informs us means “bidirectional communication lines (shown for all lines by means oftwo

directional arrows ).” ’399 Patent, col. 5 :55 -56; ’449 Patent, col. 4:54-55 (same except

“bidirectional” is spelled “bi-directional”). However, while Figure 2 shows bidirectional arrows

between the interface device and the transmit/receive device, the internal structure of the interface

device in Figure 2 reveals unidirectional interaction, with Bayonet Neill-Conselman (BNC)

connectors that can only receive data and single direction arrows flowing from the sample and hold

circuit (which receives its data from the transmit/receive device) toward the other components ofthe

interface device, including the analog to digital converter and the data signal processor. See ’399

Patent, Sheet 2; ’449 Patent, Sheet 2. There is no circuitry revealed in Figure 2 which would transfer

datafrom the interface device to the transmit/receive device even though the specification describes

it as having “bidirectional communication lines.”
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mean “a communication interface designed for use with multiple devices having different functions

from each other.” CMs’ Slides at 62. Papst proposes that it means “a computer interface which

supports more than one type ofdevice.” Papst’s App. at 2. Papst conceded at the Markman hearing

that the definition proposed by the Camera Manufacturers is satisfactory, as long as it provides that

multiple devices are connected one at a time. Tr. 1:156-57 (Papst) (“COURT: Your problem is

temporal, not otherwise. You don’t have any problem with multiple devices having different

functions from each other as long as they’re plugged in one at a time? PAPST: Right, Your

Honor.”). The Patents do not answer this point,14 and the Court declines to add an unspoken

limitation. With the parties’ essential agreement, the Court thus construes “multi-purpose interface”

to mean “a communication interface designed for use with multiple devices that can have different

functions from each other.”

F. “interfacing”

The Patents state, “a first connecting device for interfacing the host device with the

interface device via the multi-purpose interface ofthe host device; and a second connecting device

for interfacing the interface device with the data transmit/receive device . . . .” ’399 Patent, col.

12:51-55; ’449 Patent, col. 11:54-58. Papst suggests that “interfacing” refers to “establishing

communication with the computer,” i. e., electronic data communication and notphysical connection.

Papst’s App. at 3; see also Tr. 1 :158-59 (Papst). The Camera Manufacturers insist that “interfacing”

means “physically connecting.” CMs’ Slides at 69.

14 See ’399 Patent, col. 4:48 (ambiguously stating, “[c]ommunicationbetween 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 . . . ” without indicating whether such devices

are connected to the multi-purpose interface one at a time).
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with the host device.” CMs’ Slides at 77. Papst does not construe the term “connecting device” as

an object, but jumps instead to the interfacing function of the first connecting device and proposes

that the first connecting device be construed to mean “the circuit device used to couple the interface

device to the multi-purpose interface of a computer.” Papst’s App. at 3 (emphasis added). Papst

asserts that “the first connecting device needs to be interpreted along with the entire paragraph . . .

and it’s the connecting device for interfacing with the multi-purpose interface.” Tr. 2: 12 (Papst).

Papst then goes on to describe its interpretation of “interfacing:”

[Interfacing] means adhering to the protocols for the electrical signals

and the formatting of the data as it goes out [and] when it’s being

transmitted from one device to another. And that’s how you achieve

interfacing in the context of this claim.

So while the software is generating the information that gets sent, the

connecting device is what actually, . . . that’s where the information

gets turned into a signal and in the case of a SCSI [small computer

system interface] interface gets put on a wire . . . . [T]hat’s what is

meant by interfacing and this is getting the right electrical signals in

the right order with the right voltages with the right timing.

Id. at 12-13 (Papst).

The Claims, Figure 2, and the specification do not support Papst’s definition as it

would apply to “first connecting device.” The Claims explain that the first connecting device is used

“for interfacing,” for establishing communication as defined above. That fimction does not describe

the physical nature of the first connecting device itself. Taken into a different context, Papst’s

proposed construction would confuse a wall socket that accepts the plug from a lamp with the

function that, once a plug is entered into a wall socket, the wall socket allows alternating current to

reach the lamp and light its bulb. Despite this function, no one could confuse the wall socket itself
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with the current that flows after a plug is inserted.

The specification illustrates the physical nature of the first connecting device. The

specification describes the first connecting device as containing various devices which require a

physical, wired connection:

In the preferred embodiment ofthe 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) 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 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 the host device.

’399 Patent, col. 9:29-47; ’449 Patent, col. 8:30-48. Figure 2 shows a “25-pin connector,” a “25-pin

D-shell connector,” and a “50-pin SCSI connector” for connecting a cable between the interface

device and the host device/computer. See ’399 Patent, Sheet 2; ’449 Patent, Sheet 2; see also Tr.

1:164—65 (Papst) (the SCSI device shown in Figure 2 would require a wired connection).

Further, the specification refers to “attachment” ofvarious types oftransmit/receive

devices, via the interface device, to a host computer. See ’399 Patent, col. 1:56-59 (“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.”) (emphasis added); ’449 Patent,

col. 1:57-60 (same). And, the specification refers to a “line” connecting the host computer and the

interface device: “whereby the [second command interpreter] begins to transfer data from the data
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transmit/receive device via the second connecting device and via the line 11 t0 the host device.”

’399 Patent, col. 6:53-67 (emphasis added). The terms “attachment”and “line” connote a physical

connection.

The “first connecting device” is, therefore, a socket with a varying physical

arrangement of pins (connectors) that allows different cables whatever cable would allow

connection to the relevant host device/computer to be plugged into the interface device. The

socket’s pin arrangement could change as the nature ofcables changed. The applicable cables that

were known to those trained in the art as of 1998, when Mr. Tasler applied for the ’399 Patent, were

exhibited to the Court during the tutorial and were physical objects that required physical pin

receptors to connect to a device.16

A socket is the opposite ofa plug; that is, a socket is the “female” end ofa connection

and a plug is the “male” end. While Figure 2 illustrates sockets with pins that allow cables to

connect the host device/computer with the invented interface device, such an arrangement is only

a preferred embodiment and its opposite might also be anticipated to comply fullywith the invention.

Thus, a first connecting device may be either a physical socket or a plug. See, e.g. , CMs’ Markman

Br., Ex. D, Am. Heritage Dictionary ofComputer and Internet Words 59 (2001) (connector defined

as “A coupler used to join two cables or to plug a cable into a port or interface.”); id., EX. E, Am.

Heritage Dictionary of Computer Words 54 (1995) (same).17

16 A similar assortment ofconnectors, although considerably smaller, can be seen on the back

and sides of today’ s laptop computers.

17 Dictionaries may be consulted at any time to better understand the technology involved in

the case. Vitronics, 90 F.3d at 15 84 n6. Courts may look to dictionary definitions when construing

claim terms, “so long as the dictionary definition does not contradict any definition found in or

ascertained by a reading of the patent documents.” Id.; see Phillips, 415 F.3d at 1321 (cautioning
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converting analog to digital, not a connector.

The second connecting device has multiple purposes: 1) it allows line 16 to be

physically attached to the interface device and thus, it is a physical connector, as is the first

connecting device. In the preferred embodiment shown in Figure 2, it includes, internal to the

interface device, BNC [Bayonet Neill-Conselman] receptors and a sample and hold circuit.

The prosecution history is helpful. As initially presented to the PTO, Claim One of

the ’399 Patent referred to a second connecting device for interfacing. Tr. 1:185 (CMs). To avoid

prior art, Mr. Tasler later amended his patent by inserting the language specifying that the second

connecting device included a sampling circuit and an analog to digital converter. ’399 File History

at 7 (version with markings to show changes). This history indicates that the processing capabilities

ofthe second connecting device, although present and critical in the interface device, do not detract

from its fundamental status as a physical connector.

The “second connecting device” itselfis aplug or socket that accepts the “output line”

16 and allows the connection to be made between the invented interface device and the data

transmit/receive device. The specification states that the second connecting device “can be attached

by means ofan 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.” ’399

Patent, col. 5:56-60 (emphases added); ’449 Patent, col. 4:55-59 (same). The specification again

refers to physical “attachment” via a “line” when it describes the flexibility of the interface device:

“[U]sers of the interface device 10 are able to perform essentially identical operator actions for

ahnost 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

-39-
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Claim One first states that the interface device sends a signal to the computer that it

is “an input/output device customary in a host device” and then that the computer communicates by

means ofthe “driver for the input/output device customary in a host device.” Id. The parties agree

that the “input/output device” must be “customary in a host device.” But they disagree about what

“customary in a host device” means and about whether the adj ectival phrase “customary in a host

device” modifies “driver.” The Camera Manufacturers contend that the phrase modifies both

“an input/output device customary in a host device” means a “data input/output [ ] that was normally

present within the chassis ofmost commercially available computers at the time of the invention,”

Tr. 2:85 (CMs), and “the driver for the input/output device customary in a host device” means “the

driver normally present in most commercially available computers at the time of the invention.”

CMs’ Markman Br. at 26.

According to Papst, the phrase “customary in a host device” modifies “input/output

device” and not “driver.” Papst’s Reply at 24-25; Papst’s Slides at 105 . Papst asserts that the phrase

“an input/output device customary in a host device” means “a hardware device that inputs or outputs

data with respect to a host computer, and is a device that is sufficiently common such that software

drivers for communicating with the input/output device are typically provided with the host

computer as it is purchased. Input/output devices customary in a host device include, for example,

hard disk drives, floppy disk drives, CD-ROM drives, tape drives or printers.” Papst’s App. at 4.

Papst proposes that “the driver for the input/output device customary in a host device” should be

construed in context to mean “upon receiving the ‘signal,’ the host device automatically uses one

or more software driver for use with the customary input/output devices to communicate with the

remainder of this discussion.
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interface device.” Id.

The phrase “customary in a host device” raises three questions: (1) what does

“customary” mean?; (2) “customary” as ofwhen?; and (3) what does “in” a host device mean? Tr.

2:85 (CMs). First, the specification expressly defines “customary” as “normally present in most

commercially available host devices” as follows:

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.

’399 Patent, col. 4:23 -27; ’449 Patent, col. 3 :27-3 1. When a specification expressly defines a term,

as it does here, it acts as a dictionary. See Vitronics, 90 F.3d at 1582. Accordingly, “customary”

means “normally present in most commercially available host devices.”

The next question customary as ofwhen? must be answered: as of 1998 when

Mr. Tasler applied for the ’399 Patent. A court must interpret the words of a contested claim from

the perspective ofone skilled in the art at the time ofinvention. See Phillips, 415 F.3d at 1313. The

word “customary” is time-dependent, like the word “conventional” construed by the court in

Muniauction, Inc. v. Thomson Corp, 532 F.3d 1318, 1326 (Fed. Cir. 2008). There, the court

determined that “conventional” when modifying the term “intemet browser” meant web browsers

in existence at the time ofthe invention. See id.; accord PC Connector Solutions LLC v. SmartDisk

Corp., 406 F.3d 1359, 1363-64 (Fed. Cir. 2005) (input/output port “normally” connectible to a

computer port meant technology existing at the time ofthe invention). A claim cannot be interpreted

to have different meanings at different times. See PC Connector, 406 F.3d at 1363. The word
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“customary” means customary in a host computer at the time of the invention.19

With regard to the third question what does “in” a host device mean? the

answer is straightforward in the context of the phrase “the driver for the input/output device

“' ”

customary in a host device.” The Camera Manufacturers assert that in means “in,” that is, within

the chassis of the host computer. Tr. 2:86 (CMs). The specification makes it clear that certain

“drivers” are “normally present in most commercially available host devices,” i. e., are normally

inside most computers:

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,

driversfor hard disks, for graphics devices orforprinter devices. .

. . [T]he 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.

’399 Patent, col. 4:23-39 (emphases added); ’449 Patent, col. 3 :26-43 (same). As the specification

further explains, the interface device sends a signal to the computer that the computer is

communicating with an input/output device, and the interface device then communicates with the

computer using either a driver present in the computer’s BIOS system or a specific driver for the

multi-purpose interface. See ’399 Patent, col. 5:5-20; ’449 Patent, col. 4:9-24.

19 The Camera Manufacturers argue that Papst conceded that customary is a time-dependent

term. Tr. 2:86 (CMs) (“Mr. Kuwala said this very morning that customary is a time dependent term

and therefore, it has to be customary at the time ofthe invention.”). Papst did not concede this issue,

however. It merely noted that you “might argue” that the word “customary” imposes a time

limitation. Tr. 2:41 (Papst).
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The interface device according to the present invention therefore

simulates, both in terms ofhardware and software, the way in which

a conventional input/output device fi1nctions, preferably that ofa hard

disk drive. As support for hard disks is implemented as standard in

all commercially available host systems, the simulation ofa 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 ofa 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.

’399 Patent, col. 55-20; ’449 Patent, col. 4:9-24 (same). Thus, what is “in” the computer are the

drivers for internal computer components (such as the multi-purpose interface or an internal hard

disk drive) and for various peripherals, some of which are always outside the computer such as

printers.

The Patent requires “drivers” to be “customary.” Again, the parties agree that the

“input/output device” must be “customary in a host device.” Since every input/output device has its

own driver, for every input/output device that is “customary” there must also be a driver that is

,

“customary.’ This explains the statement in the specification that “[d]rivers for I/O 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.” ’399 Patent, col. 4:27-30; ’449 Patent,

col. 3:31-34. Because all input/output devices must have individual drivers to function, and because

Mr. Tasler referenced “customary input/output devices,” the Court concludes that when he also

referenced “drivers for the input/output device customary in a host device,” he meant that such

drivers themselves must be customary in a host device.

The question what does “in” a host device mean? is more difficult in the
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transmit/receive device and the host device.”

T. “virtual files”

Claim Seven ofthe ’399 Patent provides, “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.” ’399 Patent, col. 13:33-36. Papst defines

“virtual files” based on the type of media on which such files are stored as meaning “files which

appear to be present on an emulated disk drive, yet which are not actually on a rotating disk.”

Papst’s App. at 5. The Camera Manufacturers offer instead that a “virtual file” is “a file that does

not physically exist as a file in the interface device but appears to the host device to be an actual file,

and references data to be transmitted between the data transmit/receive device and the host device.”

CMs’ Markman Br. at 38.

Claim Seven depends from Claim Two; under Claim Two, the interface device

signals to the host device/computer that the interface device is a hard disk. See ’399 Patent, col.

13:33 & 13-17. The “signaled hard disk drive” in Claim Seven refers back to the signal first

mentioned in Claim Two. That signaled hard disk drive, which does not exist in fact, “further

comprises a root directory and virtual files,” id., col. 13:34, which also do not exist in fact.

The 1993 New IEEE Dictionary defined the term similarly to the construction

proposed by the Camera Manufacturers. In the context of a “virtual record,” “virtual” was defined

as: “a record that appears to be but is not physically stored; rather, it is constructed or derived from

existing data when its contents are requested by an application program.” New IEEE Dictionary at

1461 (attached to CMs’ Markman Br. as Ex. G); see also Oxford English Dictionary at 674 (2d ed.

1989) (defining “virtual” in the context of computers to mean “not physically existing as such but
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made by software to appear to do so from the point of view of the program or the user”) (attached

to CMs’ Markman Br. as Ex. P). The ’399 Patent and the specification do not indicate that Mr.

Tasler used the term “virtual file” in any unique way, such as that proposed by Papst, and the Court

construes the term to have its ordinary meaning.

Papst argues that ifone interprets “virtual file” to mean “a file that does not physically

exist as such but is made by software to appear to do so from the point ofview ofthe program or the

user,” Claim Seven would be inconsistent with Claims Eight, Nine, and Ten which, Papst asserts,

cover “virtual files that are actually stored in the interface device.” Papst’s Reply at 35. Papst mis-

reads these Claims. Each says, “wherein the virtual files comprise” a configuration file “stored in

the memory means,” ’399 Patent, col. 13:38 (Claim Eight); batch files or executable files for the

microprocessor “stored in the interface device,” id. , col. 13 :43 -44 (Claim Nine); and batch files or

executable files for the host device “stored in the interface device.” Id., col: 13:48-49 (Claim Ten).

The Court perceives no conflict among the Claims. Virtual files that are “stored in

the memory means” or “stored in the interface device” are no less virtual for that reason. Under

Claims Eight, Nine, and Ten, what is “stored” are software instructions in the interface device which

instruct the interface device to present data as if in real files of the types described, but which files

are, in actuality, non-existent. The Court adopts the definition from the New IEEE Dictionary as the

most clear and pertinent: “virtual files” in Claim Seven ofthe ’399 Patent means “files that appear

to be but are not physically stored; rather, they are constructed or derived from existing data when

their contents are requested by an application program so that they appear to exist as files from the

point of View of the host device.”
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H\NN�_̂rqstâc�NtNx̂vaqtsNù̂smN_¡_amr���%�!�$'�%����02&'(�"C�'�+�$(2'&�3�&%��B�(%0�����3#2"-��"�,&'�0� "%�#3�(�%�ÇËË��E'(%"('��3#&&#5�6���5�%$%�"�(�%��"(%$3'.%�-%+�.%����'$$'"C%-�3#$���02&'(�"C�'�+�$(2'&�3�&%��B�(%0�(#�(�%��#�(<(�%�+�$(2'&�3�&%��B�(%0��".&2-�"C�'�-�$%.(#$B��($2.(2$%/���ÇËË��E'(%"(<�.#&/�4|6ËD}8������Ö�×��Õ�<�.#&/4Ë6ËDz��,&'�0�:%+%"(%%"����(�%�+�$(2'&�3�&%��B�(%0��".&2-�"C�'�3�&%�'&&#.'(�#"�('�&%�'"-�'�-�$%.(#$B�($2.(2$%��8��Õ�<�.#&/�4Ë6|�D�|��,&'�0�?�C�(%%"����'0%�/����%�!�$'�%�0�C�(��%�(�#2C�(�'���(�.�$.2�(#2�<�"�(�'(�'�+�$(2'&�3�&%����'&$%'-B�'���02&'(%-�3�&%/��Í����$/��644���E'!�(����È�Ê�������2"2�2'&�&'"C2'C%/=(�!$#�'�&B�5#2&-"Ç(��'+%��%%"�0B�3�$�(�.�#�.%�/�/�/�/��/��*�(��(�%�'--�(�#"'&�5#$-���B�(%0<���#5%+%$<(�%�!�$'�%�.'"��%�$%'-�&B�.#"�($2%-/;��,&'�0�� "%<�:%+%"(%%"<�'"-�?�C�(%%"�#3�(�%�ÇËË��E'(%"(�0'�%�.&%'$<�(�%�E'(%"(.#+%$��'�+�$(2'&��B�(%0�#3�3�&%�<�5�(��'�+�$(2'&�-�$%.(#$B��($2.(2$%/��Í���ÇËË��E'(%"(<�.#&/�4|6}/�%!%"-%"(�,&'�0��5#��-%"(�3�%��'--�(�#"'&�(B!%��#3�+�$(2'&�3�&%��5��.��.#2&-��%��"�(�%�+�$(2'&��B�(%0$%3%$%".%-��"�,&'�0� "%6��'�+�$(2'&�.#"3�C2$'(�#"�3�&%<�'�+�$(2'&�%Ì%.2('�&%�#$��'(.��3�&%<�#$�'�+�$(2'&-'('�3�&%/��Í����Õ�<�.#&/�4|6{D4|8������Ö�×��Õ��.#&/�4|6|zD|{��,&'�0�:%+%"���$%3%$%".�"C�'��+�$(2'&��##(�%�2%".%��/��;��+�$(2'&�3�&%��B�(%0<���2.��'��(�'(�-%�.$��%-��"�(�%�ÇËË��E'(%"(<����#"%�(�'(�����"#(!�B��.'&&B�%Ì��(�"C�'���2.���2(�0'-%��B��#3(5'$%�(#�'!!%'$�(#�-#��#/��� Ì3#$-�?"C&������.(�#"'$B�'(}zË��-%3�"�"C��+�$(2'&���"�(�%�.#"(%Ì(�#3�.#0!2(%$����'(('.�%-�(#�,1�Ç����������$/�'��?Ì/�E�8���×�Õ�F%5�=???���.(�#"'$B�'(�4Ë}4���+�$(2'&�$%.#$-�����'�$%.#$-�(�'(��'!!%'$��(#��%��2(����"#(!�B��.'&&B��(#$%-����'(('.�%-�(#�,1�Ç����������$/�'��?Ì/���/����%�,#2$(�.#"�($2%�����02&'(�"C�'+�$(2'&�3�&%��B�(%0��(#�0%'"��'!!%'$�"C�(#��%�'��B�(%0�#3�3�&%�<��".&2-�"C�'�-�$%.(#$B��($2.(2$%<�(�'(���"#(�!�B��.'&&B��(#$%-8�$'(�%$<��(����.#"�($2.(%-�#$�-%$�+%-�3$#0�%Ì��(�"C�-'('�5�%"��(��.#"(%"(��'$%$%�2%�(%-��B�'"�'!!&�.'(�#"�!$#C$'0��#�(�'(��(�'!!%'$��(#�%Ì��(�'��'��B�(%0�#3�3�&%��3$#0�(�%�!#�"(�#3

¢£¤¥¦§̈©ª«¬«©©®̄°«±²¢¦¦¦³́ µ¬¥¶·¦°°̧¦¦¦¦¹º»¥¼¦§§½¾®½©̄¦¦¦¿£À¥¦̧Ú¦́Á¦ªÂ

ÃÄÄÄÄÆÛ

����������������������������������������������� ¡��¢��������£����%������¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄°&³̄̄ ¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 130/261



D}�D
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Patent”) and 6,895,449 (“ ’449 Patent”) (collectively the “Patents”) are construed as follows:

1. The term “interface device” means a “stand-alone device.”

2. The term “host device” means “a general purpose computer that connects to and directs the

operation of peripherals, including drivers for input/output devices customary in a host

device and a multi-purpose interface.”

3. The term “data transmit/receive device” means “a device that is capable of either (a)

transmitting data to or (b) transmitting data to and receiving data from the host device when

connected to the host device by the interface device.”

4. The phrase “for communication between” the host and the data transmit/receive device

means “for transmitting data either (a) from the data transmit device to the host or (b)

bidrectionally between the host and the transmit/receive device.”

5. The term “multi-purpose interface” means “a communication interface designed for use with

multiple devices that can have different fimctions from each other.”

6. The word “interfacing” means “establishing communication wit .”

7. The term “first connecting device” means “a physical socket or plug for permitting a user to

attach and detach the interface device to and from a host device/computer.”

8. The term “second connecting device” in the ’399 Patent means “a physical plug or socket for

permitting a user readily to attach and detach the interface device with a plurality of

dissimilar data transmit/receive devices, 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.” In the ’449 Patent, the

term “second connecting device” means “a physical plug or socket for permitting a user

readily to attach and detach the interface device with a plurality of dissimilar data
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transmit/receive devices.”

9. The term “first command interpreter” in the ’399 Patent means “a software program for

interpreting an inquiry from a host device and sending a signal to the host device in response

to the inquiry, which signal tells the host computer that the interface device is an input/output

device customary in a host device regardless ofthe type oftransmit/receive device attached

to the interface device.”

10. The term “second command interpreter” in the ’399 Patent means “a software program for

interpreting data request commands from the host device as data transfer commands.”

11. The phrase “[w]herein the interface device is configured by the processor and memory to

include a first command interpreter and a second command interpreter” as used in the ’399

Patent means that “the processor of the interface device runs a program from its memory to

determine the data transfer parameters of the interface device for the first and second

command interpreters.”

12. The term “inquiry” means “an instruction seeking information concerning the type of the

device attached to a computer” and the term “inquiring” means “sending an instruction

seeking information concerning the type of the device attached to a computer.”

13. The word “driver” means “the set of software routines used to direct a device, for example,

an input/output device or a multi-purpose interface.”

14. The phrase “an input/output device customary in a host device” in the ’399 Patent means a

“data input/output device that was normallypresent within the chassis ofmost commercially

available computers at the time ofthe invention” and the phrase “a storage device customary

in a host device” in the ’449 Patent means a “storage device that was normallypresent within

the chassis of most commercially available computers at the time of the invention.”
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15. The phrase “the driver for the input/output device customary in a host device” in the ’399

Patent means “the customary driver(s) in a host device used to communicate with customary

internal and external input/output device(s), which driver(s) were normally present within

the chassis ofmost commercially available computers at the time ofthe invention,” and the

phrase “the driver for the storage device customary in a host device” in the ’449 Patent

means “the customary driver(s) in a host device used to communicate with customary

internal and external storage device(s), which driver(s) were normally present within the

chassis of most commercially available computers at the time of the invention.”

16. In Claim Fourteen of the ’399 Patent, the phrase “the usual driver for the input/output

device” means “the customary driver(s) in a host device used to communicate with

customary internal and external input/output device(s), which driver(s) were normallypresent

within the chassis of most commercially available computers at the time of the invention.”

In Claim Eighteen of the ’449 Patent, the phrase “the usual driver for the storage device”

means “the customary driver(s) in a host device used to communicate with customary

internal and external storage device(s), which driver(s) were normally present within the

chassis of most commercially available computers at the time of the invention.”

17. The phrase “whereupon the host device communicates with the interface device by means

ofthe driver for the input/output [storage] device customary in a host device” does not need

to be construed separately from its constituent claim terms, which have already been

construed.

18. The phrase “the digital data” as used in Claim One of the ’399 Patent means “the data as it

is output by the analog to digital converter, and/or the data as it is output by the analog to

digital converter after it has undergone additional processing, such as digital signal
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processing.”

19. The Court construes “a buffer” (for buffering data as set forth in Claim Three of the ’399

Patent) and “a data buffer” (as set forth in Claim Sixteen of the ’449 Patent) as “memory

used to store data temporarily to compensate for differences between the rate in the flow of

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

20. The term “virtual files” in Claim Seven ofthe ’399 Patent means “files that appear to be but

are not physically stored; rather, they are constructed or derived from existing data when

their contents are requested by an application program so that they appear to exist as files

from the point of view of the host device.”

21. The phrase “simulating a virtual file system” in Claim One of the ’449 Patent means

“appearing to be a system of files, including a directory structure, that is not physically

stored; rather, it is constructed or derived from existing data when its contents are requested

by an application program so that it appears to exist as a system of files from the point of

view of the host device.”

22. “Specific driver for the multi-purpose interface” as used in Claim Eleven ofthe ’399 Patent

and Claim Seventeen of the ’449 Patent means “the set of software routines that control the

multi-purpose interface and that are developed for the particular multi-purpose interface.”

23. A “digital signal processor” as specified in Claim Five ofthe ’399 Patent means a “processor

optimized to perform repetitive computations used in digital signal processing such as

multiply-accumulates.”

24. The word “memory” means “any type of memory.”

25. The term “root directory” means “a directory that is not in another directory” and the term

“processor” means “any kind of microprocessor, including a digital signal processor.”

-5-
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26. Claim Two of the ’399 Patent does not need to be construed separately from its constituent

claim terms, which have already been construed.

SO ORDERED.

Date: November 24, 2009 /s/
ROSEMARY M. COLLYER

United States District Judge
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nUGH" L̂pJKL"EM̂"E"P[\HJ�F[YFUGL"JMHLY]EKLX"EM̂"�������������|�Ô����|������|��"KUPFYJGJMN"HnL"]U\\U_JMN"]LEH[YLG̀E"FYUKLGGUY�" " E"PLPUYZ�E"]JYGH"KUMMLKHJMN"̂LpJKL"]UY"JMHLY]EKJMN"HnL"nUGH"̂LpJKL"_JHn"HnL"JMHLY]EKL"̂LpJKL"pJE"HnL"P[\HJ�F[YFUGL"JMHLY]EKL"U]"HnL"nUGH"̂LpJKL�"EM̂E"GLKUM̂"KUMMLKHJMN"̂LpJKL"]UY"JMHLY]EKJMN"HnL"JMHLY]EKL"̂LpJKL"_JHn"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKLX_nLYLJM"HnL"JMHLY]EKL"̂LpJKL"JG"KUM]JN[YL̂"QZ"HnL"FYUKLGGUY"EM̂"HnL"PLPUYZ"JM"G[Kn"E"_EZ"HnEH"HnL"JMHLY]EKL"̂LpJKLX"_nLM"YLKLJpJMN"EM"JMÎ[JYZ"]YUP"HnL"nUGH"̂LpJKL"EG"HU"HnL"HZFL"U]"E"̂LpJKL"EHHEKnL̂"HU"HnL"P[\HJ�F[YFUGL"JMHLY]EKL"U]"HnL"nUGH"̂LpJKLX"GLM̂G"E"GJNME\X"YLNEŶ\LGG"U]"HnL"HZFL"U]"HnL"�����������|�Ô����|������|��EHHEKnL̂"HU"HnL"GLKUM̂"KUMMLKHJMN"̂LpJKL"U]"HnL"JMHLY]EKL"̂LpJKLX"HU"HnL"nUGH"L̂pJKL"_nJKn"GJNME\G"HU"HnL"nUGH"̂LpJKL"HnEH"JH"JG"E"GHUYENL"̂LpJKLK[GHUPEYZ"JM"E"nUGH" L̂pJKLX"_nLYL[FUM"HnL"nUGH" L̂pJKL"KUPP[MJKEHLG"_JHn"HnL"JMHLY]EKL"̂LpJKL"QZ"PLEMG"U]"HnL"̂YJpLY"]UY"HnL"GHUYENL"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"̂LpJKLX"EM̂"_nLYLJM"HnL"JMHLY]EKL"̂LpJKL"JG"EYYEMNL̂"]UY"GJP[\EHJMN"E"pJYH[E\"]J\L"GZGHLP"HU"HnL"nUGHX"HnL"pJYH[E\"]J\L"GZGHLP"JMK\[̂JMN"E"̂JYLKHUYZ"GHY[KH[YLV"""eei"DEHLMHX"T\EJP"�X"��̀em�df"S"��̀��d"jLPFnEGLG"Ê L̂̂k�"hii"DEHLMHX"T\EJP"�X"��̀e��df"S"�h̀���h"jEG"YL\LpEMH"nLYLX"HnL"GEPL"EG"HnL"eei"DEHLMHkVhrnL"TU[YH"KUMGHY[L̂"HnL"KUMHLGHL̂"K\EJPG"U]"HnL"hii"EM̂"eei"DEHLMHGX"]JM̂JMN"HnEH"HnL"HLYP"ôEHE"HYEMGPJHÊYLKLJpL"̂LpJKLq"PLEMG"oE"̂LpJKL"HnEH"JG"KEFEQ\L"U]"LJHnLY"jEk"HYEMGPJHHJMN"ÊHE"HU"��"jQk"HYEMGPJHHJMN"̂EHE"HU"EM̂"YLKLJpJMN"̂EHE"]YUP"HnL"nUGH"̂LpJKL"������������������������������|���Õ������|����}�������|��Vq""sÛJ]JL̂"T\EJPG"TUMGHY[KHJUM"©FV"Ïv£HV"hhdÐ"jT\EJPG"
hTJHEHJUMG"HU"HnL"DEHLMHG"EYL"HU"oKU\[PM"M[PQLỲ"\JML"M[PQLYVq""rnL"oJMHLY]EKL"̂LpJKLq"_EG"JMpLMHL̂"EM̂"FEHLMHL̂"QZ"sJKnEL\"rEG\LYX"_nU"GU\̂"HnL"DEHLMHG"HU"DEFGHV""rnL"JMpLMHJUM"_EG"MLpLY"FYÛ[KL̂"UY"[GL̂V"""
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TUMGHYV"©FVk"EH"h�jLPFnEGJG"Ê L̂̂k������~��"©ŶLY"Ïv£HV"hhfÐ"EH"�VernL"JPPL̂JEHL"PUHJUM"]UY"G[PPEYZ"t[̂NPLMH"JG"QEGL̂"UM"HnL"ôEHE"HYEMGPJHÊYLKLJpL"̂LpJKLq"K\EJP"\JPJHEHJUM"EM̂"HnL"TU[YHuG"̂LHLYPJMEHJUM"HnEH"E"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"JGE"̂LpJKLKEFEQ\L"U]"̂EHE"HYEMGPJGGJUMo������������������������������|���Õ������|����}�������|��óôôHnEH"JGX"_nLM"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"JG"EHHEKnL̂"HU"HnL"JMpLMHL̂"JMHLY]EKL"̂LpJKL"EM̂"HnLYLQZ"KUMMLKHL̂"HU"HnL"nUGH"KUPF[HLYV"rnL"JMpLMHJUM"EH"JGG[L"JG"E"ow\LÌJQ\L"¥MHLY]EKL"]UY"TUPP[MJKEHJUM"ËLH_LLM"E"RUGH"EM̂"EM"¤ME\UN"¥Ê©"vLpJKL"TUMMLKHL̂"HU"HnL"¥MHLY]EKL"ÍLNEŶ\LGG"U]"HnL"rZFL"U]"HnL"¥Ê©"vLpJKLVq""hii"DEHLMHX"rJH\L�"eei"DEHLMHX"rJH\LV""¤M"¥Ê©"̂LpJKL"JG"EM"JMF[HÊU[HF[H"̂LpJKLX"YLFLEHL̂\Z"YL]LYYL̂"HU"EG"E"ôEHE"HYEMGPJHÊYLKLJpL"̂LpJKLq"JM"HnL"DEHLMHGV""���������X"hii"DEHLMH"h̀eh�ee"S"�h̀����eeiDEHLMH"èd�f"S"��̀dh�deV""¤"onUGHq"JG"E"KUPF[HLYV""rnL"eei"DEHLMH"JG"E"KUMHJM[EHJUM"UY"̂JpJGJUME\"FEHLMHmHnEHJG"Î[JHL"GJPJ\EY"HU"HnL"hii"DEHLMHV""rnLZ"GnEYL"HnL"GEPL"Q\UK£"̂JENYEP"̂YE_JMNGX"wJN[YLG"�"EM̂"�V""���������X"hii"DEHLMH"ì�m��d"jowJN[YL"�"GnU_G"E"̂LHEJ\L̂"Q\UK£"̂JENYEP"U]"EM"JMHLY]EKL"̂LpJKLX"EKKUŶJMN"HU"HnL"FYLGLMH"JMpLMHJUMqk�"eei"DEHLMH"l̀�m��d"jGEPLkV""rnL"hii"EM̂"eei"DEHLMHG"E\GU"GnEYL"P[Kn"U]"HnL"GEPL"GFLKJ]JKEHJUMV"rnL"oJMHLY]EKL"̂LpJKLq"JG"̂LGJNML̂"HU"FYUpĴL"̂EHE"HYEMG]LYQLH_LLM"E"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"EM̂"E"KUPF[HLY"_JHnU[H"HnL"MLL̂"]UY"GFLKJE\"GU]H_EYL�"HnJG"JG
ernL"KUMHLGHL̂"HLYPG"_LYL"E\PUGH"LMHJYL\Z"_JHnJM"T\EJP"©ML"U]"LEKn"DEHLMHV""D[YG[EMH"HU"��� �������Ò����|��������z�����������X"m�f"aVbV"hfg"j�iidkX"E"KU[YH"JG"YLÎ[JYL̂"HU"KUMGHY[L"HnL"KUMHLGHL̂"K\EJPG"U]"HnL"FEHLMHG"QL]UYL"E"t[YZ"KEM"̂LHLYPJML"_nLHnLY"HnL"EKK[GL̂"FYÛ[KHG"JM]YJMNLV""¥M"K\EJPG"KUMGHY[KHJUMX"E"KU[YH"P[GH"JMHLYFYLH"HnL"_UŶG"U]"LEKn"KUMHLGHL̂"K\EJP"]YUP"HnL"FLYGFLKHJpL"U]"UML"G£J\\L̂"JM"HnL"EYH"EH"HnL"HJPL"U]"JMpLMHJUMX"JM"\JNnH"U]"HnL"FEHLMH"̂UK[PLMHG"EM̂"HnL"FYUGLK[HJUM"nJGHUYZV""��|~~|������ÓÒ�������X"e�m"wVĥ"�hghX"�h�h"jwL̂V"TJYV"�ggmkV""
m"rnL"hii"DEHLMH"_EG"JGG[L̂"UM"©KHUQLY"��X"�gg�X"_JHn"EM"EFF\JKEHJUM"̂EHL"U]"sEYKn"hX"�iil�"HnL"eei"DEHLMH"_EG"JGG[L̂"UM"sEZ"�fX"�ggmX"_JHn"EM"EFF\JKEHJUM"̂EHL"U]"¤[N[GH"�mX"�gg�V""ËLKE[GL"JH"JG"E"KUMHJM[EHJUM"FEHLMHX""DEFGH"EGGLYHG"HnEH"HnL"eei"DEHLMH"nEG"FYJUYJHZ"̂EHJMN"QEK£"HU"HnL"hii"DEHLMHV
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EKKUPF\JGnL̂"QZ"HL\\JMN"HnL"KUPF[HLY"HnEH"HnL"JMHLY]EKL"̂LpJKL"JG"EHYEMGPJHÊYLKLJpL̂LpJKL"E\YLÊZ"£MU_M"HU"HnL"KUPF[HLY"jEM̂"]UY"_nJKn"HnL"KUPF[HLY"E\YLÊZ"nEG"̂YJpLYGX"JVL��GU]H_EYLkX"YLNEŶ\LGG"U]"_nEH£JM̂"U]"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"EKH[E\\Z"JG"EHHEKnL̂"HU"HnL"JMHLY]EKL"L̂pJKLV""hii"DEHLMHX"¤QGHYEKH�"eeiDEHLMHX"¤QGHYEKHV""rnL"DEHLMHG"EYL"oQEGL̂"UM"HnL"]JM̂JMN"HnEH"QUHn"E"nJNn"̂EHE"HYEMG]LY"YEHL"EM̂"nUGH"̂LpJKL�JM̂LFLM̂LMH"[GL"KEM"QL"EKnJLpL̂"J]"E"̂YJpLY"]UY"EM"JMF[HÊU[HF[H"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"̂LpJKLX"MUYPE\\Z"FYLGLMH"JM"PUGH"KUPPLYKJE\\Z"EpEJ\EQ\L"nUGH"̂LpJKLGX"JG"[HJ\JÑL̂Xq"JMGHLÊ"U]"GFLKJE\"̂YJpLY"GU]H_EYLV""hii"DEHLMH"è�h��f�"eei"DEHLMH"h̀�f�h�"jGEPLk������~���hii"DEHLMH"d̀�i���"jJM"HnL"FYL]LYYL̂"LPQÛJPLMHX"oÏYÐLNEŶ\LGG"U]"_nJKn"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"EH"HnL"U[HF[H"\JML"�d"JG"EHHEKnL̂"HU"HnL"GLKUM̂"KUMMLKHJMN"L̂pJKLX"HnL"̂JNJHE\"GJNME\"FYUKLGGUY"�h"JM]UYPG"HnL"nUGH"̂LpJKL"HnEH"JH"JG"KUPP[MJKEHJMN"_JHn"E"nEŶ"̂JG£"̂YJpLqk�"eii"DEHLMH"m̀�i���"jGEPLkVd""rn[GX"HnL"F[YFUGL"U]"HnL"JMpLMHJUM"JG"oHU"E\\U_"]EGH"KUPP[MJKEHJUM"QLH_LLM"̂JGGJPJ\EY"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKLG"EM̂"KUPF[HLYGX"_JHnU[H"HnL"MLL̂"]UY"GFLKJE\"GU]H_EYL"̂YJpLYGVq""T\EJPG"TUMGHYV"©FV"EH"������"hii"DEHLMH"h̀�e��f"jHnL"F[YFUGL"U]"HnL"JMpLMHJUM"JG"HU"FYUpĴL"oKUPP[MJKEHJUM"QLH_LLM"E"nUGH"̂LpJKL"EM̂"E"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"_nUGL"[GL"JG"nUGH"̂LpJKL�JM̂LFLM̂LMH"EM̂"_nJKn"̂L\JpLYG"E"nJNn"̂EHE"HYEMG]LY"YEHLqk�"eei"DEHLMH"h̀�g��h"jGEPLkV"rnL"TU[YH"̂LHLYPJML̂"HnEH"HnL"T\EJPG"JM"QUHn"DEHLMHG"FYUpĴL"HnEH"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"JG"��������HU"HnL"JMHLY]EKL"̂LpJKL"����HnL"KUPF[HLY"JMJHJEHLG"E"̂EHEHYEMG]LY"]YUP"HnL̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKLV""wUY"LÌEPF\LX"T\EJP"©ML"U]"HnL"eei"DEHLMH"GHEHLG̀_nLYLJM"HnL"JMHLY]EKL"̂LpJKL"JG"KUM]JN[YL̂"QZ"HnL"FYUKLGGUY"EM̂"HnL"PLPUYZ"JM"G[Kn"E"_EZ"HnEH"HnL"JMHLY]EKL"̂LpJKLX"_nLM"YLKLJpJMN"EM"JMÎ[JYZ"]YUP"HnL"nUGH"̂LpJKL"EG"HU"HnL"HZFL"U]"E""̂LpJKL"��������"HU"HnL"P[\HJ�F[YFUGL"JMHLY]EKL"U]"HnL"nUGH"̂LpJKLX"GLM̂G"E"GJNME\X"������~�����}�����������}����������������|�Ô����|������|������������
d"rnL"GFLKJ]JKEHJUM"U]HLM"YL]LYG"HU"wJN[YLG"�"EM̂"�"QZ"ĴLMHJ]ZJMN"M[PQLYL̂"L\LPLMHG"EG"HnLZ"EFFLEY"JM"HnL"wJN[YLGV
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HU"HnL"GLKUM̂"KUMMLKHJMN"̂LpJKL"U]"HnL"JMHLY]EKL"̂LpJKLX"HU"HnL"nUGH"L̂pJKL"_nJKn"GJNME\G"HU"HnL"nUGH"̂LpJKL"HnEH"JH"JG"E"GHUYENL"̂LpJKL"K[GHUPEYZ"JM"E"nUGH" L̂pJKLX"�����z����������������|�������z�|�������|�������|����}�������|��QZ"PLEMG"U]"HnL"̂YJpLY"]UY"HnL"GHUYENL"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"̂LpJKLV""eei"DEHLMHX"T\EJP"�X"��̀mi�dfX"��̀��h"jLPFnEGLG"Ê L̂̂k�"hii"DEHLMHX"T\EJP"�X"��̀de�dfX"�h̀��l"jLPFnEGJÑL̂"FUYHJUMG"HnL"GEPL�"G[QGHJH[HLG"HnL"HLYP"oJMF[HÊU[HF[H"̂LpJKLq"]UY"oGHUYENL"̂LpJKLqkV§EKn"U]"HnL"EGGLYHL̂"JM̂LFLM̂LMH"T\EJPG"KUMHEJMG"GJPJ\EY"\EMN[ENLX"JM̂JKEHJMN"HnEH"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"JG"EHHEKnL̂"HU"HnL"JMHLY]EKL"̂LpJKL"_nLM"̂EHE"JG"HYEMGPJHHL̂"]YUP"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"HU"HnL"KUPF[HLY"pJE"HnL"JMHLY]EKL"̂LpJKLV""���"hii"DEHLMHX"T\EJPG"�X"��X"EM̂"�e�"eei"DEHLMHX"T\EJPG"�X"�fX"EM̂"�lVf" " ËLZUM̂"HnL"T\EJPG"HnLPGL\pLGX"HnL"GFLKJ]JKEHJUMG"JM]UYPL̂HnL"KUMGHY[KHJUM"HnEH"EÊHE"HYEMGPJHÊYLKLJpL"̂LpJKL"P[GH"QL"KEFEQ\L"U]"HYEMGPJHHJMN"̂EHE"HU"E"KUPF[HLY"_nLM"JH"JG"EHHEKnL̂HU"HnL"KUPF[HLY"pJE"HnL"JMHLY]EKL"̂LpJKLV""xJHn"YLNEŶ"HU"E"FYL]LYYL̂"LPQÛJPLMH"U]"HnL"JMpLMHJUMX"HnL"GFLKJ]JKEHJUM"GHEHLG̀"¥]"HnL"[GLY"MU_"_JGnLG"HU"YLÊ"̂EHE"]YUP"HnL"̂EHE"HYEMGPJHÊYLKLJpL"L̂pJKL"pJE"HnL"\JML"�dX"HnL"nUGH"̂LpJKL"GLM̂G"E"KUPPEM̂"V"V"V"X"_nLYLQZ"ÏHnL"GLKUM̂"KUPPEM̂"JMHLYFYLHLYÐ"QLNJMG"HU"HYEMG]LY"̂EHE"]YUP"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"pJE"HnL"GLKUM̂"KUMMLKHJMN"L̂pJKL"HU"HnL"]JYGH"KUMMLKHJMN"̂LpJKL"EM̂"pJE"HnL"\JML"��"HU"HnL"nUGH"L̂pJKL��
fT\EJP"©ML"U]"HnL"hii"DEHLMH"K\EJPG"HnEH"HnL"JMHLY]EKL"̂LpJKL"JG"KUM]JN[YL̂"QZ"JHG"FYUKLGGUY"EM̂"PLPUYZ"oHU"JMK\[̂L"E"]JYGH"KUPPEM̂"JMHLYFYLHLY"EM̂"E"GLKUM̂"KUPPEM̂"JMHLYFYLHLYXq"���"hii"DEHLMH"��̀d��dhX"EM̂"oHnL"GLKUM̂"KUPPEM̂"JMHLYFYLHLY"JG"KUM]JN[YL̂"HU"JMHLYFYLH"E"̂EHE"YLÎ[LGH"KUPPEM̂"]YUP"HnL"nUGH"̂LpJKL"V"V"V"EG"E"̂EHE"HYEMG]LY"KUPPEM̂"}���|�|�|��|��E"HYEMG]LY"U]"HnL"ĴNJHE\"̂EHE"HU"HnL"nUGH"̂LpJKLVq""hii"DEHLMHX"T\EJP"�X"�h̀l���"jLPFnEGJG"Ê L̂̂kV""rnJG"GEPL"KUMKLFH"JG"YLFLEHL̂"JM"UHnLY"T\EJPGV""���"hii"DEHLMHX"T\EJP"��X"�è�f��g"joHnL"GLKUM̂"KUPPEM̂"JMHLYFYLHLY"JG"KUM]JN[YL̂"HU"JMHLYFYLH"E"̂EHE"YLÎ[LGH"KUPPEM̂"]YUP"HnL"nUGH"̂LpJKL"V"V"V"EG"E"̂EHE"HYEMG]LY"KUPPEM̂"}���|�|�|��|��E"HYEMG]LY"U]"HnL"̂JNJHE\"̂EHE"HU"HnL"nUGH"̂LpJKLqkjLPFnEGJG"Ê L̂̂k�|�VX"T\EJP"�eX"�èml�d�"joJMHLYFYLHJMN"E"̂EHE"YLÎ[LGH"KUPPEM̂"]YUP"HnL"nUGH"̂LpJKL"V"V"V"EG"E"̂EHE"HYEMG]LY"KUPPEM̂"}���|�|�|��|��"E"HYEMG]LY"U]"HnL"̂JNJHE\"̂EHE"HU"HnL"nUGH"̂LpJKLqk"jLPFnEGJG"Ê L̂̂kV""rnL"eei"DEHLMH"̂ULG"MUH"KUMHEJM"GJPJ\EY"o]UY"JMJHJEHJMNq"\EMN[ENLV"
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ª«¬®̄°±²³́µ³±±¶·̧³¹ºª®®®»¼µ½́ ¾¿®ÀÁá®®®ÂÃÄÅ®±ÀÆ±áǢ̧ ®®®Ç«È®̄̄ ®¼É®̧̧
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ª«¬®̄°±²³́µ³±±¶·̧³¹ºª®®®»¼µ½́ ¾¿®ÀÁá®®®ÂÃÄÅ®±ÀÆ±áǢ̧ ®®®Ç«È®̄Á®¼É®̧̧

ÃÄÄÄÅÓá

����������������������������������������������� ¡��¢��������£����¢b�����¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄°»¼̄̄¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 165/261



�h
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ª«¬®̄°±²³́µ³±±¶·̧³¹ºª®®®»¼µ½́ ¾¿®ÀÁá®®®ÂÃÄÅ®±ÀÆ±áǢ̧ ®®®Ç«È®̄·®¼É®̧̧
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ª«¬®̄°±²³́µ³±±¶·̧³¹ºª®®®»¼µ½́ ¾¿®ÀÁá®®®ÂÃÄÅ®±ÀÆ±áǢ̧ ®®®Ç«È®Á¶®¼É®̧̧
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ILEpL"HU"wJ\L"b[YYLF\Z"Ïv£HV"m�dÐV""ËLKE[GL"G[YYLF\JLG"EYL"̂JG]EpUYL̂"JM"HnJG"vJGHYJKH"EM̂"QLKE[GLHnL"TEPLYE"sEM[]EKH[YLYGu"ÍLF\Z"̂Ĵ"MUH"YEJGL"ML_"JGG[LGX"DEFGHuG"PUHJUM"HU"]J\L"E"G[YYLF\Z"_J\\"QL"̂LMJL̂V"������z�����������|�~����z�|���Ó��|�VX"fie"wV"b[FFV"�̂"edX"d�"jvVvVTV"�g��kV""

ª«¬®̄°±²³́µ³±±¶·̧³¹ºª®®®»¼µ½́ ¾¿®ÀÁá®®®ÂÃÄÅ®±ÀÆ±áǢ̧ ®®®Ç«È®̧̧ ®¼É®̧̧
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hii"DEHLMH"m̀df"S"d̀����"jLPFnEGJG"Ê L̂̂k�"eei"DEHLMH"èdd�df"S"m̀����"jGEPLkV""¥M"UHnLY"_UŶGX"_nLM"E"KUPF[HLY"YLKLJpLG"E"GJNME\"]YUP"HnL"JMHLY]EKL"̂LpJKLHnEH"HnL"JMHLY]EKL"̂LpJKL"JGX"]UY"LÌEPF\LX"E"nEŶ"̂JG£"̂YJpLX"HnL"KUPF[HLY"KUPP[MJKEHLG"_JHn"HnL"JMHLY]EKL"̂LpJKL"[GJMN"JHG"K[GHUPEYZ"GU]H_EYL"]UY"E"nEŶ"̂JG£"̂YJpLV"ËZ"]UU\JMN"HnL"KUPF[HLY"JMHU"KUPP[MJKEHJMN"[GJMN"JHG"U_MK[GHUPEYZ"GU]H_EYLX"HnL"JMHLY]EKL"̂LpJKL"KEM"][\]J\\"JHG"F[YFUGLääHU"FYUpĴL"oKUPP[MJKEHJUM"QLH_LLM"E"nUGH"̂LpJKL"EM̂"E"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"_nUGL"[GL"JG"nUGH"̂LpJKL�JM̂LFLM̂LMH"EM̂"_nJKn"̂L\JpLYG"E"nJNn"̂EHE"HYEMG]LY"YEHLVq""hii"DEHLMH"h̀�e��f�"eei"DEHLMH"h̀�g��h"jGEPLk�"���"T\EJPG"TUMGHYV"©FV"EH"��"jHnL"F[YFUGL"U]"HnL"JMpLMHJUM"JG"oHU"E\\U_"]EGH"KUPP[MJKEHJUM"QLH_LLM"̂JGGJPJ\EY"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKLG"EM̂"KUPF[HLYGX"_JHnU[H"HnL"MLL̂"]UY"GFLKJE\"GU]H_EYL"̂YJpLYGqk�"hii"DEHLMH"è�h��f"jHnL"DEHLMHG"EYL"oQEGL̂"UM"HnL"]JM̂JMN"HnEH"QUHn"E"nJNn"̂EHE"HYEMG]LY"YEHL"EM̂"nUGH"L̂pJKL�JM̂LFLM̂LMH"[GL"KEM"QL"EKnJLpL̂"J]"E"̂YJpLY"]UY"EM"JMF[HÊU[HF[H"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"L̂pJKLX"MUYPE\\Z"FYLGLMH"JM"PUGH"KUPPLYKJE\\Z"EpEJ\EQ\L"nUGH"̂LpJKLGX"JG"[HJ\JÑL̂Xq"JMGHLÊ"U]"GFLKJE\"̂YJpLY"GU]H_EYLk�"eei"DEHLMH"h̀�f�h�"jGEPLkV '��ð�8*,-9=;��).�=��-*,��:ç)+:ò��<=)9��)9),=,)-.§EKn"U]"HnL"EGGLYHL̂DEHLMHT\EJPG"JMK\[̂LG"HnL"oK[GHUPEYZ"JM"E"nUGH"̂LpJKLq"K\EJP"\JPJHEHJUMV""rnEH"JGX"LpLYZ"JM̂LFLM̂LMH"K\EJP"U]"HnL"hii"DEHLMH"YLÎ[JYLG"HnL"JMHLY]EKL"̂LpJKL"HU"ĴLMHJ]Z"JHGL\]"HU"HnL"nUGH"̂LpJKL"jKUPF[HLYk"EG"EM"oJMF[HÊU[HF[H"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"L̂pJKLXq"EM̂"LpLYZ"JM̂LFLM̂LMH"K\EJP"U]"HnL"eei"DEHLMH"YLÎ[JYLG"HnL"JMHLY]EKL"̂LpJKL"HU"ĴLMHJ]Z"JHGL\]"HU"HnL"KUPF[HLY"EG"E"oGHUYENL"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"̂LpJKLVq""wUY"LÌEPF\LX"T\EJP"©ML"U]"HnL"hii"DEHLMH"GHEHLG̀"xnEH"JG"K\EJPL̂"JG̀�V""¤M"JMHLY]EKL"̂LpJKL"]UY"KUPP[MJKEHJUM"QLH_LLM"E"nUGH"̂LpJKLX"_nJKn"KUPFYJGLG"̂YJpLYG"]UY"JMF[HÊU[HF[H"̂LpJKLG"K[GHUPEYZ"JM"E"nUGH" L̂pJKL"EM̂"E"P[\HJ�F[YFUGL"JMHLY]EKLX"EM̂"E" ÊHE"
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HYEMGPJHÊYLKLJpL"̂LpJKLX"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"QLJMN"EYYEMNL̂"]UY"FYUpĴJMN"EME\UN"̂EHEX"KUPFYJGJMǸE"FYUKLGGUY�E"PLPUYZ�E"]JYGH"KUMMLKHJMN"̂LpJKL"]UY"JMHLY]EKJMN"HnL"nUGH"̂LpJKL"_JHn"HnL"JMHLY]EKL"̂LpJKL"pJE"HnL"P[\HJ�F[YFUGL"JMHLY]EKL"U]"HnL"nUGH"̂LpJKL�"EM̂E"GLKUM̂"KUMMLKHJMN"̂LpJKL"]UY"JMHLY]EKJMN"HnL"JMHLY]EKL"̂LpJKL"_JHn"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKLX"HnL"GLKUM̂"KUMMLKHJMN"̂LpJKL"JMK\[̂JMN"E"GEPF\JMN"KJYK[JH"]UY"GEPF\JMN"HnL"EME\UN"̂EHE"FYUpĴL̂"QZ"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"EM̂"EM"EME\UN�HU�̂JNJHE\"KUMpLYHLY"]UY"KUMpLYHJMN"̂EHE"GEPF\L̂"QZ"HnL"GEPF\JMN"KJYK[JH"JMHU"ĴNJHE\"̂EHEX_nLYLJM"HnL"JMHLY]EKL"̂LpJKL"JG"KUM]JN[YL̂"QZ"HnL"FYUKLGGUY"EM̂"HnL"PLPUYZ"HU"JMK\[̂L"E"]JYGH"KUPPEM̂"JMHLYFYLHLY"EM̂"E"GLKUM̂"KUPPEM̂"JMHLYFYLHLYX""_nLYLJM"HnL"]JYGH"KUPPEM̂"JMHLYFYLHLY"JG"KUM]JN[YL̂"JM"G[Kn"E"_EZ"HnEH"HnL"KUPPEM̂"JMHLYFYLHLYX"_nLM"YLKLJpJMN"EM"JMÎ[JYZ"]YUP"HnL"nUGH"̂LpJKL"EG"HU"E"HZFL"U]"E""̂LpJKL"EHHEKnL̂"HU"HnL"P[\HJ�F[YFUGL"JMHLY]EKL"U]"HnL"nUGH"̂LpJKLX"GLM̂G"E"GJNME\X"YLNEŶ\LGG"U]"HnL"HZFL"U]"HnL"̂ EHE"HYEMGPJHÊYLKLJpL"̂ LpJKL"EHHEKnL̂"HU"HnL"GLKUM̂"KUMMLKHJMN"̂LpJKL"U]"HnL"JMHLY]EKL"̂LpJKLXHU"HnL"nUGH"̂LpJKL��|����|���~�����������������|��������|��|�����|��z�Ô�z��z�����|����z��������|������������|���_nLYL[FUM"HnL"nUGH" L̂pJKL"KUPP[MJKEHLG"_JHn"HnL"JMHLY]EKL"̂LpJKL"QZ"PLEMG"U]"HnL"̂YJpLY"]UY"HnL"JMF[HÊU[HF[H"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"̂LpJKLX"EM̂""_nLYLJM"HnL"GLKUM̂"KUPPEM̂"JMHLYFYLHLY"JG"KUM]JN[YL̂"HU"JMHLYFYLH"E"̂EHE"YLÎ[LGH"KUPPEM̂"]YUP"HnL"nUGH"̂LpJKL"HU"HnL"HZFL"U]"JMF[HÊU[HF[H"̂LpJKL"GJNME\L̂"QZ"HnL"]JYGH"KUPPEM̂"JMHLYFYLHLY"EG"E"ÊHE"HYEMG]LY"KUPPEM̂"]UY"JMJHJEHJMN"E"HYEMG]LY"U]"HnL"̂JNJHE\"̂EHE"HU"HnL"nUGH"̂LpJKLV"hii"DEHLMHX"T\EJP"�X"��̀de�dfX"�h̀���h"jLPFnEGJG"Ê L̂̂kV""T\EJP"©ML"U]"HnL"eei"DEHLMH"JG"GJPJ\EY�"HnL"LPFnEGJÑL̂"\EMN[ENL"JG"ĴLMHJKE\X"LÌKLFH"HnEH"HnL"HLYP"oGHUYENL"̂LpJKLq"JG"G[QGHJH[HL̂"]UY"HnL"HLYP"oJMF[HÊU[HF[H"̂LpJKLVq""���"eei"DEHLMHX"T\EJP"�X"��̀em�df"S"��̀��dVd§EKn"U]"HnL"
d"T\EJP"©ML"U]"HnL"eei"DEHLMH"FYUpĴLG̀"
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xnEH"JG"K\EJPL̂"JG̀�V""¤M"JMHLY]EKL"̂LpJKL"]UY"KUPP[MJKEHJUM"QLH_LLM"E"nUGH"̂LpJKLX"_nJKn"KUPFYJGLG"̂YJpLYG"]UY"JMF[HÊU[HF[H"̂LpJKLG"K[GHUPEYZ"JM"E"nUGH" L̂pJKL EM̂"E"P[\HJ�F[YFUGL"JMHLY]EKLX"EM̂"E" ÊHE"HYEMGPJHÊYLKLJpL"̂LpJKL"KUPFYJGJMN"HnL"]U\\U_JMN"]LEH[YLG̀E"FYUKLGGUY�E"PLPUYZ�E"]JYGH"KUMMLKHJMN"̂LpJKL"]UY"JMHLY]EKJMN"HnL"nUGH"̂LpJKL"_JHn"HnL"JMHLY]EKL"̂LpJKL"pJE"HnL"P[\HJ�F[YFUGL"JMHLY]EKL"U]"HnL"nUGH"̂LpJKL�"EM̂E"GLKUM̂"KUMMLKHJMN"̂LpJKL"]UY"JMHLY]EKJMN"HnL"JMHLY]EKL"̂LpJKL"_JHn"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKLX_nLYLJM"HnL"JMHLY]EKL"̂LpJKL"JG"KUM]JN[YL̂"QZ"HnL"FYUKLGGUY"EM̂"HnL"PLPUYZ"JM"G[Kn"E"_EZ"HnEH"HnL"JMHLY]EKL"̂LpJKLX"_nLM"YLKLJpJMN"EM"JMÎ[JYZ"]YUP"HnL"nUGH"̂LpJKL"EG"HU"HnL"HZFL"U]"E"̂LpJKL"EHHEKnL̂"HU"HnL"P[\HJ�F[YFUGL"JMHLY]EKL"U]"HnL"nUGH"̂LpJKLX"GLM̂G"E"GJNME\X"YLNEŶ\LGG"U]"HnL"HZFL"U]"HnL"̂EHE"HYEMGPJHÊYLKLJpL"̂LpJKL"EHHEKnL̂"HU"HnL"GLKUM̂"KUMMLKHJMN"̂LpJKL"U]"HnL"JMHLY]EKL"̂LpJKLX"HU"HnL"nUGH"L̂pJKL"��|����|���~�����������������|��������|��|���������������|����z��������|������������|���_nLYL[FUM"HnL"nUGH" L̂pJKL"KUPP[MJKEHLG"_JHn"HnL"JMHLY]EKL"̂LpJKL"QZ"PLEMG"U]"HnL"̂YJpLY"]UY"HnL"GHUYENL"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"̂LpJKLX"EM̂"_nLYLJM"HnL"JMHLY]EKL"̂LpJKL"JG"EYYEMNL̂"]UY"GJP[\EHJMN"E"pJYH[E\"]J\L"GZGHLP"HU"HnL"nUGHX"HnL"pJYH[E\"]J\L"GZGHLP"JMK\[̂JMN"E"̂JYLKHUYZ"GHY[KH[YLV"""eei"DEHLMHX"T\EJP"�X"��̀em�df"S"��̀��d"jLPFnEGJG"Ê L̂̂kV"
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rnL"TU[YH"KUMGHY[L̂"HnL"KUMHLGHL̂"K\EJPG"U]"HnL"hii"EM̂"eei"DEHLMHGXf"]JM̂JMN"HnEH"HnL"FnYEGL"oEM"JMF[HÊU[HF[H"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"̂LpJKLq"JM"HnL"hii"DEHLMH"PLEMG"E"ôEHE"JMF[HÊU[HF[H"̂LpJKL"HnEH"_EG"MUYPE\\Z"FYLGLMH"_JHnJM"HnL"KnEGGJG"U]"PUGH"KUPPLYKJE\\Z"EpEJ\EQ\L"KUPF[HLYG"EH"HnL"HJPL"U]"HnL"JMpLMHJUMVql""sÛJ]JL̂"T\EJPG"TUMGHY[KHJUM"©FV"Ïv£HV"hhdÐ"jT\EJPG"TUMGHYV"©FVk"EH"mi������~��"©ŶLY"Ïv£HV"hhfÐ"EH"h�eV""rn[GX"oE"GHUYENL"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"L̂pJKLq"JM"HnL"eei"DEHLMH"_EG"KUMGHY[L̂"HU"PLEM"E"oGHUYENL"̂LpJKL"HnEH"_EG"MUYPE\\Z"FYLGLMH"_JHnJM"HnL"KnEGGJG"U]"PUGH"KUPPLYKJE\\Z"EpEJ\EQ\L"KUPF[HLYG"EH"HnL"HJPL"U]"HnL"JMpLMHJUMVq""T\EJPG"TUMGHYV"©FV"EH"miV""rnL"TU[YH"JMHLYFYLHEHL̂"HnL"FnYEGL"oK[GHUPEYZ"JM"E"nUGH"̂LpJKLq"EG"JMK\[̂JMN"E"HLPFUYE\"\JPJHEHJUM̀"¤"KU[YH"P[GH"JMHLYFYLH"HnL"_UŶG"U]"E"KUMHLGHL̂"K\EJP"]YUP"HnL"FLYGFLKHJpL"U]"UML"G£J\\L̂"JM"HnL"EYH"EH"HnL"HJPL"U]"JMpLMHJUM���������|~~|������ÓÒ�������X"e�m"wVĥ"�hghX"�h�h"jwL̂V"TJYV"�ggmkÐVrnL"_UŶ"oK[GHUPEYZq"JG"HJPL�̂LFLM̂LMHX"\J£L"HnL"_UŶ"oKUMpLMHJUME\q"KUMGHY[L̂"QZ"HnL"KU[YH"JM"�z�|�z��|�������������������������X"mh�"wVĥ"�h�lX"�h�d"jwL̂V"TJYV"�gglkV""rnLYLX"HnL"KU[YH"̂LHLYPJML̂"HnEH"oKUMpLMHJUME\q"_nLM"PÛJ]ZJMN"HnL"HLYP"oJMHLYMLH"QYU_GLYq"PLEMH"_LQ"QYU_GLYG"JM"LÌJGHLMKL"EH"HnL"HJPL"U]"HnL"JMpLMHJUMV""����|�V�"����������������������~z�|����������������Û|� ������X"egd"wVĥ"�hmiX"�hdh�de"jwL̂V"TJYV"�ggmk"jJMF[HÊU[HF[H"FUYH"oMUYPE\\Zq"KUMMLKHJQ\L"HU"E"KUPF[HLY"FUYH"PLEMH"HLKnMU\UNZ"LÌJGHJMN"EH"HnL"HJPL"U]"HnL"JMpLMHJUMkV""¤"K\EJP"KEMMUH"QL"JMHLYFYLHL̂"HU"nEpL"̂J]]LYLMH"PLEMJMNG"EH"̂J]]LYLMH"HJPLGV����������������X"egd"wVĥ"EH"�hdhV""rnL"_UŶ"oK[GHUPEYZq"PLEMG"K[GHUPEYZ"JM"E"nUGH"KUPF[HLY"EH"HnL"HJPL"U]"HnL"JMpLMHJUMV"
f"D[YG[EMH"HU"��� �������Ò����|��������z�����������X"m�f"aVbV"hfg"j�iidkX"E"KU[YH"JG"YLÎ[JYL̂"HU"KUMGHY[L"HnL"KUMHLGHL̂"K\EJPG"U]"HnL"FEHLMHG"QL]UYL"E"t[YZ"KEM"̂LHLYPJML"_nLHnLY"HnL"EKK[GL̂"FYÛ[KHG"JM]YJMNLV""¥M"K\EJPG"KUMGHY[KHJUMX"E"KU[YH"P[GH"JMHLYFYLH"HnL"_UŶG"U]"LEKn"KUMHLGHL̂"K\EJP"]YUP"HnL"FLYGFLKHJpL"U]"UML"G£J\\L̂"JM"HnL"EYH"EH"HnL"HJPL"U]"JMpLMHJUMX"JM"\JNnH"U]"HnL"FEHLMH"ÛK[PLMHG"EM̂"HnL"FYUGLK[HJUM"nJGHUYZV""��|~~|������ÓÒ�������X"e�m"wVĥ"�hghX"�h�h"jwL̂V"TJYV"�ggmkV"""
l"rnL"TU[YH"E\GU"̂L]JML̂"HnL"oHnL"̂YJpLY"]UY"HnL"JMF[HÊU[HF[H"ÏGHUYENLÐ"̂LpJKL"K[GHUPEYZ"JM"E"nUGH"L̂pJKLq"EG"oHnL"K[GHUPEYZ"̂YJpLYjGk"JM"E"nUGH"̂LpJKL"[GL̂"HU"KUPP[MJKEHL"_JHn"K[GHUPEYZ"JMHLYME\"EM̂"LÌHLYME\"JMF[HÊU[HF[H"̂LpJKLjGkX"_nJKn"̂YJpLYjGk"_LYL"MUYPE\\Z"FYLGLMH"_JHnJM"HnL"KnEGGJG"U]"PUGH"KUPPLYKJE\\Z"EpEJ\EQ\L"KUPF[HLYG"EH"HnL"HJPL"U]"HnL"JMpLMHJUMVq""T\EJPG"TUMGHYV"©FV"EH"miV"
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ÃÄÄÄÅáØ

����������������������������������������������� ¡��¢��������£���̈�������¤¥¦�§���̈©̈�©̈���ª«¬®̄°±²°°°³̄̄¯̄̄̄ µ́¶·̧ ¹º®̄»¼̄̄¯̄̄½«¾®̄Ã³³̄̄¯̄̄¿ÀÁÂ®̄³ÃÄÃ³ÄÃ³°±

OLYMPUS EX. 1022 - 200/261



�m
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ª«¬®̄°±²³́µ³±±¶·̧³¹ºª®®®»¼µ½́ ¾¿®À̧¶®®®ÂÃÄÅ®±²Æ±̄Ǣ̧ ®®®Ç«È®̄Ù®¼É®Á¶
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FLEXIBLE INTERFACE FOR

COMMUNICATION BETWEEN A HOST AND
AN ANAIDG U0 DEVICE CONNECTED TO
THE INTERFACE REGARDLESS THE TYPE

OF THE U0 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 trau'smita‘receive device
them 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 interfath of this group are nonnain
standard interfaces which, with specific driver software, can
be used with a Variety ofhost systems.An advantage of'such
interfaces is that they are largely independent of the host
device. However, a disadvantage is that thcy 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 (first few
pomibih‘ties for adaptation with the result that such systems
olfer 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 envi-
ronment 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 [mmcurrent 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 devices, c.g. 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 largevolumcs ofdata
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 suflicienlly flexible to
permit attachment of very-different electrical or electronic
systems to a hoist device by means of the interface. To
prevent operator error. it is also desirable that a service
technician is not required to operate dilferent interfaces in
diflercnt ways for difl’ercnt applications but that, if pomible,
a universal method ofoperating 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 interfat'x devices was to specifically match the
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interface very closely to individual host systems or computer
systems. The advantage of this solution is lbat 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 resth that
they generally cannot be used with other host systems or
their use is very incfi‘ective. 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
oflaptops whose minimum possible size leaves little internal
space to plug in an interface card.

DESCRIFFIDN OF PRIOR ART

A solution to this problem is offered by the interface
devices of lOtech (business address: 25971 Cannon Road,
Cleveland, Ohio 4414-6, USA) which are suitable for laptops
such as the WaveBookatZ (registered trademark). The
interface devices are connected by means of a plug-in card,
appmxlmately the sizo 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 an 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
ofapproximately 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 bulfcr 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 tier-rice so that
the host device can communicate with the digital signal
procesSot' of the interface card. As described above, the
driver must be installed on the host device. If the drivar 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 mum-tasking systems in
which several difierent tasks such as data acquisition, data
display and editing are to be performed quasi-
simultatteously, each task is nonnally 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 bydefault, i.c.
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
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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 bulfer. This
known interface device provides optimal matching between
a host device and a specific peripheral device.

The specialist publication IBM Technical Disclosure
Bulletin, Vitl. 38, No. 05, page 245', “Communication
Method between Devices through FDD interface" discloses
an interface which connects a host detriee to a peripheral
device via a floppy disk drive interface. The interface
consists in particular of an address generator, an MFM
encoderfdecoder, a aerialfmrallel adapter and a formal 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 mum-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 transmitlreceive 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 inputt’
output devices customary in a host device and a multi-
purpose interface, and a data transmittreceive device cont-
prising: a processor; a memory; a first connecting device for
interfacing the-host device with the interface device via the
muitivpttrpos: interface of the host device; and a Second
connecting device for interfacing the interface device with
the data transmitfreoeive device, wherein 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 a device
attached to the mold—purpose interface of the host device,
sends a signal, regardless of the type of the data transmit.r
receive device attached to the second connecting device of
the interfaCedevice, to the host device which signals to the
host device that it is an mpquutput device customary in a
host device, whereupon the host device communicates with
the interface device by means of the driver for the in'pttttr
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 specific driver for this
interface. and adata transmitt'rcceivc device comprising: a
processor; a memory; a first connecting device for interfac—
ing the host device with the interface device via the multi-
purpose interfac: nfthe host device; and a wooed connect-
ing device for interfacing the interface device with the data
transmitfreceive 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 transmittreceive 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 in a host device,
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whereupon the host device communicates with the interface
device- hy means of the specific driver for the mold-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 mpquutput
devices customary in a host device and a multi~purpose
interface, and a data tra-nsmilfrece'ive 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
mulLi-purposc interface of the host. device; interfacing of the
data transmitfreoeive 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
mulLi-purpeusc 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 itis an inputfoutput
device customary in a host device, whereupon the host
device communicates with the interface device by means of
the usual driver for the inputfoutput 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 inpult’output device customary
in a host device, normally present in most commercially
available host devices, Is utilized. Drivers for inpulfoutput
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, EBM PCs, IBM-compatible PCs, Coim-
modcre 9%, Apple computers or even woriatatioos, 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 floppy disk drives. (TD-ROM drives
or tape drives could also be utiliznd in order to implement
the interface deviceacoording- to the presnnt invention.

As deserihed in the following, the interface device accord-
ing to the precent invention is tube attached-to a host device
by means of a mulL‘L-purposa 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 specific driver
software for the interface card. The driver software can he

designed so that it can replace the BIOS driver routines.
Communication between the host device and the devices
attached to the multi-ptupnse interface then essentially takes
place by means of the specific driver software for the
mMU-PWFQSG interface and no longer primarily by means of
BIOS routines of'the host device. Recently however drivers
for mum-purpose interfaces can also already be integrated in
the BIOS system of the host device as, alongside classical
inputt'output interfaces, mold-purpose interfaces are becom-
ing increasingly common in host devices. it isof course also
possible to use BIOS routines in parallel with the Specific
driver sofiware for the noun—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 inter-
facing the interfaee device with the data transrniltreceive
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
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device via the first connecting defice 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 inpulloutput
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 inpquutpnt
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 Inputr‘Oulput 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 mold-purpose interface
and which muld be regarded as a “device-specific driver”.
On the other band, the BIOS program or a corresponding
multi-purpcsr. interface program which operates one of the
common inpulfoutpul 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 DRAMNGS

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 intetfaoe
device according to a preferred embodiment of the presentinvention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

H6. 1 shows-a general block diagram of an interface
device marmording' to the present invention. A first con-
necting device 12 of the interface device It) 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 pro-
cessor 13 and to a memory men 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 line's (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 trananinJ
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 transmitjreceive device

itself can also communicate activer with the host device via
the first and second connecting device, as described in more
detail in the foilowing.

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
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6
according to the present invention simulates a hard disk with
a root directory whose entries are "virtual" files which can
he 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-p interface
programs issue an instruction, known by those skilled in the
art as the INQUIRY instruction, to the inpulfoutptll inter-
faces in the host device. The digilal 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 transmjtfreceive 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 It) 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 (FA'I‘), 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 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 [3, 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 commend
interpreter carries out the rcadlwn'te assignment to specific
functions. If the user now wishes to read data from the data
transmilheceive device via the line 16, the host device sends
a command. for example “read file try", to the interface
device. As described above, the interface dev‘ice'appears tothe host device as a hard disk. The second command

interpreter of the digital signal processor now interprets the
read command of the host procemtir as a data transfer
command, by decoding Whether "3y" denotes, for example,
a “real-time input" file, a “configuration” file or an execut-
able file, whereby the same begins to transfer data from the
data transmitfreceive device via the second connecting
device to the first 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

transmitlrccerve 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. Thoseskilled 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 processorltnows 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 transfcrof black
numbers and preferably of block number ranges because a
virtual “teal-time input" file will not he 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 ofthe digital
signal processor and can be implemented as an EPROM or
EEPROM, the memory means 14 can have an additional
bufl‘er for purposes of synchronizing data transfer from the
data transmitt'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 butfer.

Ember, from the host deVice the user can also create a
configuration file, 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
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 tradsmilfrecoive devices which
can beattached lo the second Connecting device via the-line
16, thus eliminating a source of error arising from users
having to know many dilfcrent command codes for diiferenl
applications. In the can“. of the interface device ll) 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 interfaccdevice 10 as an interface between
a host device and almost any data transmittireceive 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 thememory
means, any enhancements or even completely new functions
of the interface device 10 can be quickly implemented. Even
files executable by the host define, 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 ofthe interface device 10 from any additional
softwane (with the exception of the BIOS routines) of the
host device. 0n the one hand, this avoids licensing andXor
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 files
are already installed on Lheinlerface device 10 and appear in
the virtual root directory, by means of which the host device
can accent all programs stored on the interface device 1|).
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In a preferred embodiment of the present invention in

which the interface device It] 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 lhe interface device ll)
is automatically readied for operation when the host system
is booted.

For persons skilled in the art it-is howcvvr 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 It} as an additional hard disk. Thisernbodiment 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 lo 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 transmitlreccivc device from the communication
unit, which is implemented by the digital signal processor
13, the memory means 14 and the first cementing 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 secs many difi'ercnt “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 tile 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 optimle and included by the manufacturers of
mulli-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, c.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 transmitlreceive
device via the second connecting device 15 into block sizes
suitable for a hard disk oftlic 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 harddisk, 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 rescurcee 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 [under can be implemented in
the memory means 14 to permit independence in terms of
lime of the data transnntfreceive device attached to the
smear] connecting device from the host device attached to
the first connecting device. This guarantees error~frec opera-
tion of the interface device 10 even for time-critical appli-
cations in rnulti~tasking host systems.

FIG. 2 shows a detailed block diagram of an interface
device 10 according to 1be 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 preferabiy has a 20-bit! oil-chip random
access memory (RAM). Certain instruction sets. for
exampte. can be stored in the RAM already integrated in the
DSP. An Sit-Mlle clock generator is attached to the D5?
1300 in order to synchronize the DSP. The DSP implements
a fast Fourier transformation (EFT; in real time and also
optional data compression of the data to be transferred from
the” data lransmib’receivc device to the host device in order

to achieve greatet 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 connecting device 12 comprises an
E9? (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 1234 at
a host device.

Preferably, the semnd connecting device comprises 8
ENC inputs with the calibration relay 1505, a block 1510
with 8 device amplifiers with an overvoltagc protection of
275 V. this block being connected in turn to 8 samplez'hold
(8&1!) circuits 1515. The calibration relays are relays which
permit controlled changeover between a test voltage and a
calibration reference voltage. Each samplefhold circuit is
connected to a corresponding input of an S-channcl multi-
plexer 1520 which feeds its output signals via a program-
mable amplifier 1525 into an analoydigilal converter (ADC)with 12 hit and 1.25 MB: 1530 and to the DSP 1300. The

ADC 1530 is controlled by means of a 20bit 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 its-supplied with power
by an external ACIDC oonvener 1800 which delivers a
digital supply voltage of :5 V and is attached to a DCr'DC
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10
converter 1810 which can deliver analog supply voltages of
3:5 V and :15 V as required for the interface device 10.
Further, the DC/‘DC converter controls a precision voltage
reference 1320 which controls the 8 ENG inputs 1505 and
the ADC 1530 as well as a digitalfanalog Converter (DAG)
1830 which permits; via an output amplifier block with 4
output amplifiers 1840 and a 9-pin connector 1850, analog
output direct from the D51? 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 FF'I' to obtain rapid and compre-
hensive data analysis will-tout 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 lie to the data transmitireceive device
and to the host device respectively. As described above, in
a preferred embodiment of the present invention the digital
signal preocssor 1300 already contains a 20KB oo«chip
RAM 1440 which can store certain instruction sets. func-
tions and also smaller application software unis.

The connection, symboli'aed by the line In. of the inter-
face device 10 to any data transmitlreceive 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 275 V. By means of the programmable amplifier 1525 the
channel's 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 intennodula-
Lion. The htock 1515 is implemented as a monolithic high-
precision, highepeed samplefhold amplifier for simulta-
neous sampling of all channels. The precision voltage
reference 1820 provides a high-precision, temperature-
compe'rtsated monolithic energy gap voltage reference for
auto-calibration of each channel and each gain. Further,
ofilset fine adjustment for each channel is implemented by
the-same.

The blocks 1830. 184-0 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 inputi
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 out-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 first connecting device 12 com—
prises the SCSI interface 1220 With a peak transfer rate 0110
MBps. An optional PCMCIA-to-SCS! 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 ACt'DC adapter which
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has a universal power input (35—264 VAC, 47—63 Hz).
Interference snppremiort complies with the standards EN
55122, curve B and PFC, Class B). Further, it is also. in
accordance with international safety regulations (TUV, UL
(SA). The interface device 10 is externally shietded and
achieves a vaiue 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 inputr'output device customary in a host
device which reside in the BIOS syStern of the host device
but also via specific interface drivers which. in the case of
SCSI interfaces. are known as mutti-pttrpose 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.c. to a special
multipurpose interface, and is normally included by the
manufacturer of the multi-purpose interface. Generally
speaking, this mum-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 theSCSI-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
hardwwodented side of the ASP! driver is therefore
matched to a very specific type of multi-purpose interface or
SCSI interface. "the other side is known as the user sofiware

side. This side is totally independent of the proprietary
operating characteristics ofthe SCSI adapter and is themfore
identical for all SCSI interfaces. This perrnils SCSI pm-
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 ASP] driver for
communication between the host device and the interface
device according to the present invention allows various
further possibilities of the SCSI multi-purposc‘ interface to
be exploited. In the ease 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 hov'vev'er 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 prmmr of the host computer, the host
computer must recognize the request of the virtual hard disk
and tolerate a further issior of instructions on its bus. If the
interface device behaves solely like a virtual hard disk, it
would always receive and never issue conunands. The BIOS
has no objections to an additional issuer ofcorttmands 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 has.

Using the ASPI manager the interface device according to
the present invention can now obtain active access to an
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SCSI hard disk of the host device connected to the same
SCSI bus which, in contrast to the inletfaco 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 SfBI 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. 'lhis
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 cemmunication
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 inputr'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 ofa freely definable file structure on the “virtual”
hard disk provides simple operation and expansion options
and, through the implementation of any programs, indepen-
dance from special software implemented on the host
device. Help files included on the interface device ti] and
plug~and~play support ensure case of use even in portable,
flexible host devices. Despite the very simple user interface,
experienced users are [meat 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 attest

device, which comprises drivers for inputfoutpnt devices
customary in a host device and a multi-purpose interface,
and a data transmitfreceivedevice, the data transmit/receive
device beingarranged for providing analog data,.compris-
mg:

a procrtttsor:
a memory;

a first connecfing device for interfacing the host device
with the interface device via the mum-purpose inter»
face of the host device; and

a second connecting device for interfacing the interface
device with the data-transmihtrcceive device, the second

connecting device including a sampling circuit for
sampling the analog data provided by the data transmit}
receive device and an analog-todigital converter for
converting data sampled by the sampling circuit into
digital data.

wherein the interface device is configured by the proces-
sorand the memory to include a first command inter-
preter and a second command interpreter.

wherein the first command interpreter is configured 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 mum-purpose interface of the
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“Miammanignimgudkssoffltetypenflhedata transmietrcceivc device attached to the mod

oftheinterl‘acedcvine.mthehoet
dcvicewleichsignahtotteehrmdevicethatitisen
Wutputdevixcmmahmmmte-
upon thehnelthvinecomnnicateswiththeiotert‘ace
devicehyrnemol'lhedriv'erfortheinnnvoutpet
device unmaryinehmtdevicqand

wherein the second mmnd interpreter ismnfigcred to
interpret a date redirect command from the host device
to the type of iopntinutpttt device signaled by the first
command interpreter as a data tt'ansfer command for
initiating rt tremfcr ofthe digital data to the boot device.

2. An interface device to claim 1,
wherein the drivers for inputioutput drivers customary in

I boot device comprise a hard diskdriver. and the signal
indicates to the host device that the host device is
communicating with a hard

3. An interface device newt-ding to claim 1,
Whemin the memory means comprises a buflcr to bufler

tilt: to be transferred between flee-data mnemitireeeiw
device and the horn device.

4. An interface device conceding In l,
wheneinthe rnuhi-pnrpnseinterface cfthehoeidevice is

en SCSI interface and the first ccnoectiegdevice ateo
motions an 5(31 imam.

S. An irttert'ace define awarding to chair I,
wherein the procesor is a digital cigrnl processor.
6. an interface device muting in chin 2,
whereinthedetatobctnnierredimmthedatatrmcutiv

who device Iothe hostdeviceintheintcrfaoe device

isfmnencdinccnitahlefiormatfinalnrddisitpresentin the hon device.

In interline device acmediogtnchimz,
which forthcrootnyrinese tootdirectnryandfirtual files

whichmmntnnthcsignabdhardd‘ukdriveend
which an be mm [mm the host device.

fimimmboedevkcacmtdingtoclaim 7‘
wherein the virtual tiles comprise a mnfiguntion file in

text format which are stored in the memory means and
using which the user can configure the interface device
liar It specific data transmitlrcccivc device.

9. An interim device according to claim 7,
wherein the virtual tiles comprisebatc‘tr files or exocuttt'tle

files for the microprocessor moans-which- are.stnred in

the interface device in order toperfcrm data processing;
independently of. the host device, of data received we
the mom! connecting device.

10. An intorfeoe device according to 7.
whetcin the virtuel files comprise batch filesor executable

fllnefortinhcfldcvtrewmchmsmrcdinmeintetfm
device.

ILAn interface device fwmnruninnion'betwcena hast
device. which comprises a mumwpm interface and a
specificdrivcrforthis interfacc.md adatatnnsoeitrrcceice
device. the date mimic: (Swim: being arranged fiat
protriding analog data.

a pt'ocm:
a munnry;
aflmconncaingthriccfiirimafacingtlrhtucbvice

With the interface deviceviethenntlti—gurpoec illth—
I'Ice of the host device; and

uncondconnectingdcfia firintet'faciogthe interface
devicewillt tltcdatn Wivedevice. thesede
mooning device 'mluding a sampling cincuit [or
samplingthnnalogdata ptovidedbythedamansmifl
Ieceitre device and an micg—lo—digitnl converter for
converting date sampled by the sampling circuit into
digital due.
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whetctheitncrflcetkviceiscnnflgnmdmhgthepro—
enact and the memory to include a first command
interpreter and a second command meter,

wherein the tint command interpreter is confiwcd in
such- mythltlninwdmmwhenmccifingan
inquiryfrotothe Itcetdeviceaetolhetypeot’edevioc
Itth at the mum-nurture interface of the host
deva I signal. regurdlnctofthe type ofthe data
trensmiL-‘Ieceivc devise attached to the second connect-

ing device of the interface device. to the tract device
Which ttigmltt to the boot device that it is an input!
output device customary in a host device, whereupon
the hunt device communicates with the interface device
by means or the neuritic driver for the meld-purpose
inturflce. and

wherein the sede command Interpreter is configured to
interpret: date request command from the hunt define
tn-thtt type of inputioutput device signaled by the first
command interpreter as a data transfer commend for
initiating at transfer of the digital data to the best device.

11. An interface deVice «carding to claim 1.1, wherein in
addition to the firm connecting device of the interface
device. then: it 1 Further innutfotttput device at the multi-
purocne interim of the host define. and wherein the inter-
face device can communicne directly with mid further
inpuhutputdevicevietheepcciflerkiwrforthe nomi-

interface.

I3.Animerface dcviceeccordingtndainr 11,
whereinthenrulti-purpoceintert‘ecetsenscmhncthce.

and wherein the swath: diver for the whim
interface is an ASP! manager.

MAnreIhodot'oonmoicationtntwecoalmetdcvice.
which martian: drivers for imvctttput devices customary
inehuudevitx aodamutfi-otnpceeimmandadala
trcnstnitircceiw device. the data trensnfimeceive device
being arranged [or providing Inning data. via an interface
device. committing:

interfacing of the ltnttt device with a first conceding
device of the interface device via the multi—prrpose
interface of the host device:

interfacing of the data trunnmimeeeive device with a
second connecting device of the interch device, the
second connecting device including a sampling circuit
in: sampling the analog. data provided by the data!
tranernittreceiw-device and tilt Inflog-tc-dig-ital con-
verter for converting date sampled by the sculpting
circuit into digital data;

inquiring by the hoist device It the interface device an to
the type of device to which the main-purpose interface
ofthe hoot detrice its attached:

regurdteuotthctypecftbedmtnmmflftmivcdata

Fttadtodtnthcaccontlcnnncctingdeviccoflheinter-mdevmrcepondingtotbeitantiryfmntlhehost
Whyhiutctfenedcviceinsnchawaylhltitis
an inputme device customary in a host device.
wit-aunt]: the hunt ehrviee cclntnnttifltm with the
itttcflactrdevicehytnemnl'tiruaralrhivcrfneflre

interpretingadatarcqcectmmmandbomttnmdevice
tothetypuotinpeflcutpetdwimamomyinthehoet
detriceuednlatrmd'ercnmmand [or-initiating:
microrthedigitaldetatothehmtdevice.

15.Aulelhodmdingtoclaitn14.
whareitt the drivers for inputtoutput devices atstcmary in

ehfldevicemmpriecedtiwtfmutoregedeviceaod
inpat‘liculttr forahatddisttdtive.
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FLEXIBLE INTERFACE FOR

COMMUNICATION BETWEEN A HOST AND
AN MAIDG M) DEVICE CONNECI'ED TO
THE INTERFACE REGARDLESS THE TYPE

01-“ THE H0 DEVICE

RE! ATE!) APPLICATIONS

This application is a divisional application of copeoding
application Scr. Nc.-09f331.002 filed Jun. 14, 1999.

DESCRIPTION

The present invention relates to the transfer ofdata and in
particular to interface devices for communication between a
computer or host device and a. data transmitlreceive device
from which data is to be acquired or' with whi'dt 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 mean 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 sofmre, can
be used with a variety of host systems.An advantage ofsueh
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 ma]-
function and which limit data transfer rates bemoan the
device connected to the interface and the host device and

vice versa. Further. it is often very dime-till to implement
such interfaces for portable systems and they offer few
pcfiibilitiea 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
actuated that a customer who operates. for example. a
diagnosrie radiology system in a medical engineering envi»
moment reports a fault. A field service technician of the
system manufacturer visits the container and reads system
log files generated by the diagnostic radiology system by
means a portable computer or laptop for example. Il‘the fault
cannot be or if the fault is intermittent, it will be
nccotmary 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.

Another case requiring the use of an interface could be,
for example. when an electronic memdng device, e.g. a
multimeter. is unarmed to a computer system to transfer the
data measured by the multimeter to the comptner. Particus
Iarly when long-term measurements orlargte volumes of data
are involved isil necessary forthc interface tosuppon a high
data transfer rate.

From these randomly clicsen examples it can be seen that
an interface may be put to totally different It is
therefore desirable that an interface besuficicolly flexible to
permit attachment of very difl'crent 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
dlfl'erent ways for difl’ereul applications but that, if possible,
a universal method ofoperating the interface be prayided for
a large number of applications.

To increase the data transfer ratesacross an interface. the
mute chosen in the scrmnd group of data acquisition systems
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for the interface devices was to specifically match the
interface very closely to individual hostsystemsor 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
closer matched to a single host system with the remit that
they generally cannot be used with other host 5 ems or
thetruse is very ineffective. Further. such types 0 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 sire leaves little internal
space to plug in an interface card.

A solution to this problem is offered by the interface
devices of [Otech (business address: 259?] Cannon Road.
Cleveland. Ohio 44t46. USA) which are suitable for laptops
such as the _ WaveBttoWSlZ (registered trademark). The
interface devices are connected by means of'a plug-in card.
approximately the size of It 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 Itan in the art as [EBB 1284. The said plug-in card
provides a special printer interface which is enhanced as
regardsthe data transfer rate and delivers a data transfer rate
cfapproaimately 2 MBps ascompared 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 bufl'er 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 comedian-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
pmasor 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 ls achieved but the driVer cannot be easily
installed on a ditl'enent 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
aim-opted with regard to the data transfer rare.

Particularly in an application for multinasldngsynems in
which several dilibrcnt tasks such as data acquisition. data
display and editing are to be performed quasi-
simultaneottsly. each task is normally migned 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 panicular priority amignmeot method and
on the driver implementation. a particularshare ofprocemor
resourcesis assigned to a special Ink in particular limeslots.
Conflicts arise if one or more drivers are implemented in
such a way that they have the highest priority by default, Le.
they are incompatible. as happens in practice in many
applicatiotn. It may occur that both drivers are set to highest
prioritywhich.intheworstcasc.can rcsultiuasystem
crash.

EP 0685799 Al discloses an interface by means ofwhich
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
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data manager. cycle control, user logic and a buffer. This
known interface devicrt'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 hoot device to a peripheral
device via a floppy disk drive interface. The interface
consists in particular of an address generator, an MFM
encoderidecoder, a seriah'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

amumes 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 lo 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 transmitfreceive device whose use is host device-
indepcndent 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
he 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 inpub'outpet
devices custnmary 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 diskinterfaces 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 devicessoch 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 dentich 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. Mold-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 easentially takes
place by means of the specific driver software for the
rnttlti-purpose interface and no longer primarily by means of
BIOS routines of the host device. Recently however drivers
for multipurpose interfaces can also already be integrated in
the BIOS system of the host device as, alongside classical
input/output interfaces, mold-purpose interfaces are becom—
ing increasingly common in host devices. It is of course also
possible to use BIOS routines in parallel with the specific
driver software for the mold-purpose interface, if this is
desired.

The interface device according to the present invention
comprises a procetmor means, a memory means, a first
connecting device for interfacing the host device with the
interface device, and a second connecting device for inter-
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facing the interface device with the data transmittreceive
device. The interface device isoonfigured 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 transmitfreceive device, to the host
device via the first connecting device which signals to the
host device that it is communicating with an inputt'outpul
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 inputfoutpul
device functions, preferably that of a hard disk dn‘ve. 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 lnpuu‘Dutput 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 drivel".
0n the other hand, the BIOS program or a conceponding
multi-pttrpose interface program which operates one of the
common inputtoutpnt 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 con-
necting device 12 of the interface device 10 can be attached
to a host device (not shown) via a best line 11. The first
connecting device is attached both to a digital signal pro-
cessor 13 and to a memory means 14. The digital signal
precessor l3 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 The second connectingdevice can be
attached by means of an output line 1'6 to a data transmit!
receive device which is to receive data front the host device-

or from which data is to be read, in. acquired, and trans-
ferred to the host device. The data transmitlreceive device

itselfcan 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 simulatcs a hard disk with
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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
transmitlreceive device is also attached to the interface

device 10, usual BIOS routines or multi-purpose interface
programs isme an instruction, known by those skilled in the
art as the INQUIRY instruction, to the inputi'output inter-
faces 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 transmitireceive 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 flat: interface device II! to road the boot sequence
which, on actual hard disks, normally resides on the first
sectors of the dislc 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 cam 01' 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 It)
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 file allocation
table or FM 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 pomible 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 execut-
able file, vrhcreby the same begins to transfer data from the
data transmitfrcceive device via the socond connecting
device to the first 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
transmttr'rcccive 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 belwaen 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 bettiveen 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 operatingsystem 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 II] and
data transfer from the interface device [0' to the host device.

Preferably, the buficr is implemented as a fast random
access memory or RAM bufier.

Further. from the host device the user can also create a
configuration file, 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-
ple}: or sampling rate settings. By creating and editing a
configuration file, normally a text file which is simple to
uodcmtand with little prior knowledge, users of the interface
device ll] are able to perform essentially identical operator
actions for almost any data transmiu'receivc 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 diflerent command codes for dilfcnent
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 scoount the maximum capacity of the memory
means, any enhancements or even completely new Emotions
of the interface device 1|) 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 auditor
registration problems and. on the other hand. installation of
certain routines which can be frequantly used. for example
an FFI‘ routine to examine acquired time-domain data in the
frequency 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.
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In a preferred embodiment of the present invention in
which the interface dot-rice 10 simulates a hard disk to the

host device. the interface device is automatitu detected
and readied for operation when the host system is powered
up or booted. This mrresponds to the plug-and-play standard
which is currently finding incmashrgly 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 It}

is automatically readied for operation when the host system
'B booted.

Forpersons skilled in the art it is. hmvever obvious that the
interface device 10 is not necessarily signed on when the
computer system is pmred up but that a special BIOS
routine or a driver for a mold-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 interfacedevice 10 as an additional hard disk. This embodiment is

suitable for larger workstation systems which are essentially
never pmvered down as they perform. mg. mail functions or
monitor processes which run continuously, for example, in
mum-tasking environments.

in the interface device awarding 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 [0 to
the data transmilfrcceive device from the mnamnnicatbn

unit. Which is implemented by the digital signal pmcessor
[3, the memory means l4 and lhcfirstconncctingdevice 12.
as this allows u plurality of device types to be
operated in parallel in identical manna-Accordingly, many
interface devices 10 can be connected to a hostdevice which

then sees many different “moral” hard disks. In addition,
any mdillcation of the specific hardware symlnlized 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 sectiom 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 optimiznd for each host device
by the host device manufacturer or BIOS system
manufacturer, or by using driver programs which are nor-
mally opthniznd and included by the manufacturers of
mum-purpose interfaces. Funhcnrmre.due to the simulation
of a virtual mass storage device. the data is outraged 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 impmcd exclusively by

and lbestzeofthe massstoragc deviceoftbe host
device. This is the case as the digital signal processor 13
aheady funnels the data read by the data transmih‘rcocive
device via the second connecting device 15 into block sizes
suitable for a hen! disk of the host device. whereby the data
transferspeed 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.
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The said data transfer rate can be increased further by
setting up a direct memory m (DMA) or RAM drive in
the host system. As ttnsc skilled in the artltnow. the setting
up ofaRAM drive requires procemor resourcesoflhe host
device. with the result that the advantage ofwriting the data
to a hard disk drive of the host device essentially withmt the
need for pmr mmtrccs is lost.

As described above. a data bufl'er can be implornented in
the Memory cleans the permit independence in terms of
time of the data trartsmitlreceive device attached to the

second connecting device from the host device attached to
the first connecting device. This guarantees error-free opera-
tion of the interface device 10 even for time-critical appli-
cations in mum-tasking host systems.

FIG. 2 shows a detailed block diagram of an interface
device [0 awarding to the present invention.

A digital signal processor (D513) 131]] is. in a manner of
speaking. the heart of the interface device 10. The DSP can
be any DSP but preferably has a zit-MB on-chjp random
access memory (RAM). Certain instruction sols. for
example. can be stored in the RAM already integrated in the
DSP. Au till—MHZ clock generator is attached to the DSP
1300 in order to synchronize the DSP. The DSP implements
a fast Fourier transformation [FPTJ in real time and also
optional data compression ofthe data to he transferred from
the data tmnsmitlmccive device to the his: device in order

to achieve greater ell'tcieucy and to permit interoperation
with heat devices which have a smaller memory.

In the preferred embodimont of the interface device 10
shown in FIG. 2. the first wounding device 120i FIGJ
contains the following components: an SCSI interface 1220
and a 50-pin SCSI connector 12-10 for attachment to anSCSI
interface present on most host devices or laptops The SCSI
(small computer system interface) interface 122!) translates
the data received via the SCSI connector 1240 into data

understood by the DSI’1300, as known by time 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 mm of the SCSI interface. The EPP 1260 is
connected to a 25-pin D-shcll 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 hunt device.

Preferably. the mound mneecting device comprises 8
ENG inputs with the calibration relay 1505. a block 1510
with 8 device amplifiers with an overvoltagc protection of
:75 V. this block being mnnacted in turn to 8 sampiefhnld
(Still) circuits 1515. The calibration relays are relays which
permit controlled changeover between a teat voltage and a
calibration reference voltage. Each samplelhold is
connected to a corresponding input of an 8-channcl rut-hi-
planer 1320 which foods its output signals via a program.
rnable amplifier 1525 into an analoydigital mnvcrter (ADC)
with 12 bit and 1.25 MM: 1530 and to the D8? 13m. The

ADC 1530 isoorttrollcd by means ole 20-bit timer 1535, as
known by persons skilled in the art. The programmable
amplifier 1525 and the S-cbanrtel multiplexer 1520 are
controlled via an amplifier channel Selection circuit 1540
which is in turn controlled by the BS? 1309.

The complete interface device 10 is supplied with power
by an external ACIDC‘ converter 1800 which delivers a
digital supply voltage of :5 V and is attached to a DCI'DC
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converter 1810 which can deliver analog supply voltages of
:5 V and :15 V as required [or the interface define 10.
Furlhcr. the DCrDC converter controls a precision voltage
reference 1m which controls lb: 8 ENC inpnts 1505 and
the ADC 1530 as well as a digitab'analog mnvettct (DAG)
[nowhich permits. via an output amplifier block with 4
outputatttplillemlflandaW' mlmnnalog
outputdiract l‘mtheDSl’l toaaotttputdevice.e.g.
primal-device mutanitordovice.Whidtcanbcattachedvia
tlte9-pincottnector1850.thuapmvidingtlteoptioncf
otooiloringthcdala tntfiferredlolhc htstdevioeoralaoJor
example. of viewing. an FFI' to obtain rapid and compre-
hensive data analysis without using processor time of the
hon device.

In FIG. 2 the memory means 14 of FIG. 1 is implemean
by an EPROM 1400 which, in It preferred embodiment of
the present invention. contains the operating. system-of the
digital signal processor 1300. A random aoeesememory with
anatoesstime oftSnaandastzeofSlZ lCBoropIionally
1024 KB 1420 nerves asa data buflerto achieve indepen-
dence in terntsol'timeoftbcattputlioclfifromtheooqtul
lines 110. [lb and lit: to the data device
arvltothchmtdevice respectively.Asdcn:riltedattove.in
a preferred embodiment ot the present imam the digital
signal processor [Mahudycoot'ait'nra Ito-KBeo-dtip
RAM lehichcmstommnainhtsuucfiooncmftmc-
lions and also smaller application software units.

The connection. symbolized by the line 16. of the inter-
face device 10 to any data transmitheceive device
implements. by means ol'thc blocks 1505—1535. an analog
input with a sampling rate of 1.25 MHz and quantization of
12 bits.‘ntere are enhannelawith movervoltagc protection
of:75 V. Bytneattaofthc pmyammablcampiifierlflsthe
chattmhtcaoheptugrammed independentlyofeachothcrin
voltage ranges up to a maximum oft-.10 V. Unused channels
can be grounded internally to reduce channel inlet-modula-
tion. The block 1515 is implemented as a monolithic high-
precision. high-speed samplefhold unplificr for simulta-
neous sampling of all channels. The precision voltage
reference 1820 provides a high-pmision. temperature-
comrensated monolithic energy gap voltage reference for
auto-calibration of each channel and each gain. Fudllel.
offset line adjustment for each channel. is implemented bythe same.

The blocks [830, 1840 and 1850 implement a direct
analog outpul for the digital signal processor 1300. and the
DAC 1830 provides a data transfer rate of 625 kHz and a
quantizatitnt of 12 hits. The block 1840mm Itcltart-
nets with a com output latch.

Further. the interface device lhmpdsesadigitalinpw
output device inqtlarnented by the blocks 1284 and 1282.
Hetetlrct'natelidigital iopulaBdigilalontptltswitha
common latch. and the digital port can be attached prefer-
ablyloasidepanelofllteinterfaoedevice Iflsotttalthepca'l
itself can cattin be accented.

The digital signal processor 1300 provides tin-board digi-
ml data [Human-I'll”. In particular. it its at high-performance
DSva-itha clockspeedoffifllfllzand aZD-bittimerlm.

Mdesa'ibed above. the first connectingdevioe 12mm-
prinestheSCSl interface [nowithapeakoamtermeofto
MBpa.An optional PCMClA-lo-SCSI adapter permits high-
speed communication with laptop orartpntets which are
desirable and in widespread one. particularly by mobile
service technicianlew EPPtmmitsamociatedoon-

hector [280 permits data transfer at a more moderate rate.
As described above. the interface device 10 is supplied

with power by. means of an cadet-ital ACIDC adapter which

to

15'

45

10

has a universal power input (83—264 VAC. 4743 Hz).
interference suppression complies with the standards EN
55022, curve B and FFC. Chat B}. Funher. it is_also in
accordance with international saler regulatitms (TUV. UL.
(ISM. The interface device 10 is externally shielded and
achievesavalaeoI'SSdB atMMflzattdavalncof
approximately 40 dB at l Gila. end therefore complies with
the Mlts'l‘D 285-] startde

As deatm’hod above. comntunicat'ntn between the host
device and the mold-purpose interiaoe can take place not
only via drivers for iopotioutput device atslornary in a host
device which residein the BIOSsySIem ofthe I105! device
but also via specific interface drivel: Which. in the case of
SCSI interfaces. are known as mum-purpose interface ASPI
(advanced SCSI programming interface) drivers. This ASP-I
driver, which can also be referred to its an ASPI manager, is
apuellle to a special SCSI host adapter. i.e. to a special
multi-purpone interface. and is normally included by the
nunufmurer of the mill-purpose interface. Generally
speaking. this mold-purpose interface driver has the task of
timing precisely specified SCSI commands from the host
system programtothehoalaymmflfl adapter. Forthis
teaaon.lbeeommaodaetisalrrtost identicaltotltatofthe
SCSI interface itself. Essentially. only status and reset
oomrnaodsforthclmtadaptcrhmheen added.

TheASPldrivercanhcttaedifthc hatddiskwasnot

already adrkmable al 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. preferany
asavirlualltatddiahatcaimilartolbestepstaltcnwhen
initializing at boot time.

lngeueral terms. IheASPI manager-comprises twosides.
Oneida httl'lc potpt'lctary. It is
resporntiltle for converting all commands into a form
required by the meqmdlng tonal-purpose interface. “the
hardware-orientedsideol‘theASl'ldriveristhet-et‘ote

matched to avery specific type at mold-purpose interface or
SCSI interface. The othetside ialrnownas theusersoltware
side. This side is totally independent of the
operating characteristics of the St'Sl ad apterand is therefore
identical fict‘ all SCSI interfaces. This permits SCSI pro-
gramming which is however independent of the individual
SCSI adapter types.

In contrast to communication between the l'tostdevt‘oc. and

the interface device according to the present invention on the
baits of a BIOS driver. the use of such an ASPI driver [or
communication between the host device and the imertace

device according to the present invention allows various
further ol' the SCSI mum-purpose interface to
be exploited. to lite case that!“ above... the interface
device which profit-ably aignaon and behaves as a visual
buddidtisdetectndbylhe BIDSdrivet'ofthetnst
cornputcrat boot little and inconfigtrred asa hanidisk'l‘his
stepdocs nothuwcverwpport activercquestsseotbylhe
interface device to the host computer. If however the virtual
hard dial: wishes to write data actively to. for example. a
hard disk at the host computer or wishes to minute cont-
tttuttication with thepmofthe host computer, the host
compoterntust recognituetlae reqncatofthevitotalhuddisk
and tolerate a {nutter haterdlnatmclionsonitshmtfthe
interface device behaves aolely like a virtual hard disk, it
would always receive and never iaauemtnmands. The BIOS
has noohjeetions to at: additional issuer :0me that
actively winhnsto place data on the butt oftbc httstdevice
but the BlOSdoeaootntpponthehosl-dcviceinrecogniziog
cot-reaperth requests or the interftee device or in granting
the interface device pennission to accent: the bus.
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Using the ASPI manager the interface device according to
the present invention can now obtain active access to an
SCSI hard disk of the heat-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.
Therettpon, 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
mum-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-
pm'pttsc 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 transmiu‘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 interfacn
device according to the present invention permits commu-
nication with any host device. By simulating an inpuu'output
device to the burst 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, indepen-
dence from special software implemented on the host
device. Help files included on the interface device 10 and
ptug-and-play support cosine 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
Emotions of the interface device 10 on system level. The
interface device 10 thus provides a universal solution which
can cover the entire spectmm of possible data transmit;r
receive devices.

What is claimed is:

1. An interface device for communication between a host
device. which comprises drivers for inpula’output devices
customary in a host device and a multi-purpose interface,
and a data transmitfremive device 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 inter-
face of the host device; and

a second connecting device for interfacing the interface
device with the data transmitfreceive device,

wherein the interface device is configured by the proces-
sor and the memory in such a way that the interface
device. when receiving an inquiry from the host device
asto the type of a device attached to the multipurpose
interface of the host device, sends a signal, regardless
of the type of the data transmitlreceive device attached
to the second connecting device of the interface device,
to the host device which signals to the host device that
it is a storage device customary in a host device.
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whereupon the host device communicates with the
interface device by means of the driver for the storage
device customary in a host device. and

wherein the interface device is arranged for simulating a
virtual file system to the host, the virtual file system
including a directory structure. ' '

2. An interface device in accordance with claim 1, in
which the directory structure has a configuration file for
setting and controlling functions of the interface device or an
executable or a batch file for conducting a routine stored in
the memory or a data file used for transferring data from the
data transmittreceive device to the hes! device or a help file
for giving help on handling the interface device.

3. An interface device in accordance with claim 2 wherein
the configuration file is a text file.

4.An interface device in accordance with claim 2 wherein
the executable file includes a Fast Fourier Transform routine

for transforming data acquired by the second connecting
device into the frequency domain and for examining fre-
quency domain data.

5. An interface device in accordance with claim 2 wherein
the executable file includes a data compression routine for
mmpising data to be transmitted from the data trarlsn'tlhl
receive device to the host device.

6. An interface device in accordance with claim 1

wherein, in response to a request from the host to read a boot
sequence. the processor is arranged to send a virtual boot
sequence to the host.

7. An interface device in accordance with claim 6 wherein

the virtual boot sequence includes a starting position and a
length of a file alloeation- table, an indication ofa type of the
storage device or a number of sectors of the storage device.

8. An interface device in accordance with claim 7

wherein, in response to a request from the host to display a
directory of the storage device, a processor is arranged for
transferring the file allocation table and the directory struc-
ture to the host.

9. An interface device in aceordance with claim 1 wherein

the file allocation table and the directory structure is trans-
ferred to the host in response to a request from the host to
read data from or store data to the storage device.

10. An interface device in accordance with claim 1
wherein the directory structure includes a data file for
transferring data from the data transmittreoeivc device to the
host device wherein the processor is arranged to interpret a
request from the host to read the data file as a request for a
data transfer from the data transmilfrcce‘ive device to the

host, so that data is transmitted from the second connecting
device-to the first connecting device and to the host.

11. An interface device in accordance with claim 10

wherein the directory structure further includes a configu-
ration file for specifying a time period for a measurement by
the data transmitlreceive device, wherein the interface

device is arranged for simulating a length of the data file to
the host that corresponds to an anticipated volume of data
produced by the data transmittreceive device in the specified
time period.

12. An interface device in accordance With claim 1
wherein the file allooation table includes inferrnatio'n on
numbers of blocks occupied by the data file wherein the
interface device is arranged for receiving block numbers or
a block number range from the host when the host wants to
read the data file, and wherein the interface device is
arranged to start a data transfer to the host, when the block
numbers or the block number range is received item the
host.

13. An interface device in accordance with claim 12

wherein the processor is arranged for formatting the data
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acquired by the second connecting. device into blocks having
a predetermined size, the predetermined sir): being suited for
the storage device.

14. An interface device in accordance with ctaim 1

wherein the functions are gain, multiplex or synchronization
settings of the second connecting device.

15. An interface device in accordance with claim 1

wherein the storage device is a hard disk.
16. An interface device in accordance with claim 1

wherein the memory has a data bulfer for permitting inde-
pendence in terms of time of the data transmitrrcccive device
attachahie to the second connecting device from the host
device attachable to the first connecting device.

17. 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 transmitfreceive
device comprising the following features:

a processor;
a memory;

a first connecting device for interfacing the host device
with the interface device via the multipurpose inter-
face of the host dew'cc; and

a second connecting device for interfacing the interface
device with the data transmitfreceive device.

where the interface device is configured using the pro~
censor 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 mold-purpose
interface of the host device, sends a signal, regardless
of the type of the data transmitireceive device attached
to the second connecting device of the interface device,
to the host device which signals to the host device that
it is a storage device customary in a host device,

10

15
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whereupon the host device communicates with the
interface device by means of the specific driver for the
multi-purpoee interface. and

wherein the interface device is arranged for simulating a
virtual file system to the host, the virtual file system
including a file allocation table and a directory struc-“.1112.

18. A method of communication between a host device,
which Comprises drivers for inputroutput devious customary
in a host device and a mtdti-purpoee interface, and a data-
1ransmitr‘receive device via an interface device 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;

inquiring by the host device at the interface device-as In
the type of device to which the mutt-purpose interface
of the host device is attached;

regardless of the type of the date transmitrreceive device
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
a storage device customary in a host device, whereupon
the host device communicates-with the interface device
by means of the usual driver for the storage device, and

wherein tht: interface device is arranged for simulating a
virtual lite system to the host, the virtual file system
including a tile allocation table and a directory struc-ture.
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