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US 6,643,777 B1

1

DATA SECURITY METHOD AND DEVICE
FOR COMPUTER MODULES

BACKGROUND OF THE INVENTION

The present invention relates to computing devices. More
particularly, the present invention provides a method and
device for securing a personal computer or set-top box.
Merely by way of example, the present invention is applied
to a modular computing environment for desk top
computers, but it will be recognized that the invention has a
much wider range of applicability. It can be applied to other
portable or modular computing applications.

Many desktop or personal computers, which are com-
monly termed PCs, have been around and used for over ten
years. The PCs often come with state-of-art microprocessors
such as the Intel Pentium™ microprocessor chips. They also
include a hard or fixed disk drive including memory in the
giga-byte range. Additionally, the PCs often include a ran-
dom access memory integrated circuit device such as a
dynamic random access memory device, which is com-
monly termed DRAM. The DRAM devices now provide up
to millions of memory cells (i.e., mega-bit) on a single slice
of silicon. PCs also include a high resolution display such as
cathode ray tubes or CRTs. In most cases, the CRTs are at
least 15 inches or 17 inches or 19 inches in diameter. High
resolution flat panel displays are also used with PCs.

Many external or peripheral devices can be used with the
PCs. Among others, these peripheral devices include mass
storage devices such as a Zip™ Drive product sold by
Iomega Corporation of Utah. Other storage devices include
external hard drives, tape drives, and others. Additional
devices include communication devices such as a modem,
which can be used to link the PC to a wide area network of
computers such as the Internet. Furthermore, the PC can
include output devices such as a printer and other output
means. Moreover, the PC can include special audio output
devices such as speakers the like.

PCs also have easy to use keyboards, mouse input
devices, and the like. The keyboard is generally configured
similar to a typewriter format. The keyboard also has the
length and width for easily inputting information by way of
keys to the computer. The mouse also has a sufficient size
and shape to easily move a cursor on the display from one
location to another location.

Other types of computing devices include portable com-
puting devices such as “laptop” computers and the like.
Although somewhat successful, laptop computers have
many limitations. These computing devices have expensive
display technology. In fact, these devices often have a
smaller flat panel display that has poor viewing character-
istics. Additionally, these devices also have poor input
devices such as smaller keyboards and the like. Furthermore,
these devices have limited common platforms to transfer
information to and from these devices and other devices
such as PCs.

Up to now, there has been little common ground between
these platforms including the PCs and laptops in terms of
upgrading, ease-of-use, cost, performance, and the like.
Many differences between these platforms, probably some-
what intentional, has benefited computer manufacturers at
the cost of consumers. A drawback to having two separate
computers is that the user must often purchase both the
desktop and laptop to have “total” computing power, where
the desktop serves as a “regular” computer and the laptop
serves as a “portable” computer. Purchasing both computers

10

15

20

30

35

40

45

50

55

60

65

2

is often costly and runs “thousands” of dollars. The user also
wastes a significant amount of time transferring software
and data between the two types of computers. For example,
the user must often couple the portable computer to a local
arca network (i.e., LAN), to a serial port with a modem and
then manually transfer over files and data between the
desktop and the portable computer. Alternatively, the user
often must use floppy disks to “zip” up files and programs
that exceed the storage capacity of conventional floppy
disks, and transfer the floppy disk data manually.

Another drawback with the current model of separate
portable and desktop computer is that the user has to spend
money to buy components and peripherals the are duplicated
in at least one of these computers. For example, both the
desktop and portable computers typically include hard disk
drives, floppy drives, CD-ROMs, computer memory, host
processors, graphics accelerators, and the like. Because
program software and supporting programs generally must
be installed upon both hard drives in order for the user to
operate programs on the road and in the office, hard disk
space is often wasted.

One approach to reduce some of these drawbacks has
been the use of a docking station with a portable computer.
Here, the user has the portable computer for “on the road”
use and a docking station that houses the portable computer
for office use. The docking station typically includes a
separate monitor, keyboard, mouse, and the like and is
generally incompatible with other desktop PCs. The docking
station is also generally not compatible with portable com-
puters of other vendors. Another drawback to this approach
is that the portable computer typically has lower perfor-
mance and functionality than a conventional desktop PC.
For example, the processor of the portable is typically much
slower than processors in dedicated desktop computers,
because of power consumption and heat dissipation con-
cerns. As an example, it is noted that at the time of drafting
of the present application, some top-of-the-line desktops
include 400 MHz processors, whereas top-of-the-line note-
book computers include 266 MHz processors.

Another drawback to the docking station approach is that
the typical cost of portable computers with docking stations
can approach the cost of having a separate portable com-
puter and a separate desktop computer. Further, as noted
above, because different vendors of portable computers have
proprietary docking stations, computer users are held cap-
tive by their investments and must rely upon the particular
computer vendor for future upgrades, support, and the like.

To date, most personal computers provide data file secu-
rity through software only. A wide variety of removable
storage media are available for a personal computer. These
removable media do not provide any access security pro-
tection in hardware. Data encryption program often must be
used for protection. Such program is cumbersome to handle
for the user requiring extra cost and time. Data encryption is
more commonly used for communication over an unpro-
tected network or the Internet. Having a large number of
frequently used files managed by encryption software is not
practical. Without software security program, any file can be
read and copied illegally from a hard disk drive on a PC or
any removable media.

PC architecture generally allows freedom of data flow
between memory and peripheral devices within the allowed
memory and I/O address spaces. In conventional PC
architecture, a peripheral bus, i.e. PCI bus, is used to control
all data transactions among peripheral devices. PCI bus
allows any device to be a bus master and perform data
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transaction with another device. Also when a software
program is in control, it can move data between any two
devices. There is no hardware or protocol security mecha-
nism on a standard peripheral bus such as PCI Bus to detect
or block data transactions. Operating system may have
individual files read or write protected. These types of
special security feature require significant additional user
interaction to control. This is too cumbersome for a typical
user to manage. There is no mechanism in current PCs to
allow access to the primary hard disk drive and yet prevent
copying of its content. The conventional PC is a single
machine that does not have a mechanism to perform security
ID matching in hardware.

Thus, what is needed are computer systems that provide
improved security features to prevent illegal or unauthorized
access to information.

SUMMARY OF THE INVENTION

According to the present invention, a technique including
a method and device for securing a computer module in a
computer system is provided. In an exemplary embodiment,
the present invention provides a security system for an
attached computer module (“ACM?™). In an embodiment, the
ACM inserts into a computer module bay (CMB) within a
peripheral console to form a functional computer. A security
program reads an identification number in a security
memory device to determine a security level of the ACM
according to one embodiment.

In a specific embodiment, the present invention provides
a system for secured information transactions. The system
has a console (e.g., computer housing) comprising a periph-
eral controller housed in the console; and a security memory
device (e.g., flash memory device) coupled to the peripheral
controller. The system also has an attached computer module
(i.e., aremovable module with memory and microprocessor)
coupled to the console. The attached computer module has
a host interface controller housed within the attached com-
puter module to interface to the security memory device
through the peripheral controller.

In an alternative embodiment, the present invention pro-
vides a security protection method for a computer module.
The method includes steps or acts of inserting the computer
module into a console. Once the module has been inserted,
the method initiates a security program in the module to read
a security identification of the console and to read a security
identification of the computer module. Based upon a rela-
tionship of the console identification and the computer
module identification, a predetermined security status is
determined from, for example, a look up table or the like.
The method then selects the predetermined security status,
which can be one of many. The method then operates the
computer module based upon the security status.

In a further alternative embodiment, the present invention
provides a method for identifying a user for a computer
module. The method includes inserting a computer module
into a console; and initiating a security program in memory
of the computer module. The method prompts a plurality of
input fields corresponding to respective input information on
a user interface to be provided by a user of the computer
module. Next, the method inputs the input information into
the user interface of the computer module. The input infor-
mation includes a user (e.g., owner) name, a user (e.g.,
owner) password, a business name, a business password,
and a location.

Still further, the present invention provides a system for
secured information transactions, e.g., data security, elec-
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tronic commerce, private communications. The system
includes a console comprising a peripheral controller housed
in the console. A user identification input device (e.g.,
keyboard, retinal reader, finger print reader, voice recogni-
tion unit) is coupled to the peripheral controller. The user
identification input device is provided for user identification
data of the user. The system has an attached computer
module coupled to the console. The attached computer
module has a security memory device (c.g., flash memory
device) stored with the user identification data.

Numerous benefits are achieved using the present inven-
tion over previously existing techniques. The present inven-
tion provides mechanical and electrical security systems to
prevent theft or unauthorized use of the computer system in
a specific embodiment. Additionally, the present invention
substantially prevents accidental removal of the ACM from
the console. In some embodiments, the present invention
prevents illegal or unauthorized use during transit. The
present invention is also implemented using conventional
technologies that can be provided in the present computer
system in an easy and efficient manner. Depending upon the
embodiment, one or more of these benefits can be available.
These and other advantages or benefits are described
throughout the present specification and are described more
particularly below.

These and other embodiments of the present invention, as
well as its advantages and features, are described in more
detail in conjunction with the text below and attached FIGS.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified diagram of a computer system
according to an embodiment of the present invention;

FIG. 2 is a simplified diagram of a computer module
according to an embodiment of the present invention;

FIG. 3 is a simplified top-view diagram of a computer
module according to an embodiment of the present inven-
tion;

FIG. 4 is a simplified illustration of security systems
according to embodiments of the present invention;

FIG. 5 is a simplified diagram of a computer module in a
console according to an embodiment of the present inven-
tion;

FIG. 6 is a simplified diagram of a security method for a
module according to an embodiment of the present inven-
tion; and

FIG. 7 is a simplified diagram of a method according to
an embodiment of the present invention.

FIG. 8 is a simplified diagram of a system 800 according
to an alternative embodiment of the present application.

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

FIG. 1 is a simplified diagram of a computer system 1
according to an embodiment of the present invention. This
diagram is merely an illustration and should not limit the
scope of the claims herein. One of ordinary skill in the art
would recognize other variations, modifications, and alter-
natives. The computer system 1 includes an attached com-
puter module (i.e., ACM) 10, a desktop console 20, among
other elements. The computer system is modular and has a
variety of components that are removable. Some of these
components (or modules) can be used in different
computers, workstations, computerized television sets, and
portable or laptop units.

In the present embodiment, ACM 10 includes computer
components, as will be described below, including a central
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processing unit (“CPU”), IDE controller, hard disk drive,
computer memory, and the like. The computer module bay
(i.e., CMB) 40 is an opening or slot in the desktop console.
The CMB houses the ACM and provides communication to
and from the ACM. The CMB also provides mechanical
protection and support to ACM 10. The CMB has a mechani-
cal alignment mechanism for mating a portion of the ACM
to the console. The CMB further has thermal heat dissipation
sinks, electrical connection mechanisms, and the like. Some
details of the ACM can be found in co-pending U.S. patent
application Ser. Nos. 09/149,882 and 09/149,548 filed Sep.
8, 1998 commonly assigned, and hereby incorporated by
reference for all purposes.

In a preferred embodiment, the present system has a
security system, which includes a mechanical locking
system, an electrical locking system, and others. The
mechanical locking system includes at least a key 11. The
key 11 mates with key hole 13 in a lock, which provides a
mechanical latch 15 in a closed position. The mechanical
latch, in the closed position, mates and interlocks the ACM
to the computer module bay. The mechanical latch, which
also has an open position, allows the ACM to be removed
from the computer module bay. Further details of the
mechanical locking system are shown in the FIG. below.

FIG. 2 is a simplified diagram of a computer module 10
according to an embodiment of the present invention. This
diagram is merely an illustration and should not limit the
scope of the claims herein. One of ordinary skill in the art
would recognize other variations, modifications, and alter-
natives. Some of the reference numerals are similar to the
previous FIG. for easy reading. The computer module 10
includes key 11, which is insertable into keyhole 13 of the
lock. The lock has at least two position, including a latched
or closed position and an unlatched or open position. The
latched position secures the ACM to the computer module
bay. The unlatched or open position allows the ACM to be
inserted into or removed from the computer bay module. As
shown, the ACM also has a slot or opening 14, which allows
the latch to move into and out of the ACM. The ACM also
has openings 17 in the backside for an electrical and/or
mechanical connection to the computer module bay, which
is connected to the console.

FIG. 3 is a simplified top-view diagram 10 of a computer
module for computer system according to an embodiment of
the present invention. This diagram is merely an illustration
and should not limit the scope of the claims herein. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives. The layout diagram illus-
trates the top-view of the module 10, where the backside
components (e.g., Host Interface Controller) are depicted in
dashed lines. The layout diagram has a first portion, which
includes a central processing unit (“CPU”) module 400, and
a second portion, which includes a hard drive module 420.
A common printed circuit board 437 houses these modules
and the like. Among other features, the ACM includes the
central processing unit module 400 with a cache memory
405, which is coupled to a north bridge unit 421, and a host
interface controller 401. The host interface controller
includes a lock control 403. As shown, the CPU module is
disposed on a first portion of the attached computer module,
and couples to connectors 17. Here, the CPU module is
spatially located near connector 17.

The CPU module can use a suitable microprocessing unit,
microcontroller, digital signal processor, and the like. In a
specific embodiment, the CPU module uses, for example, a
400 MHz Pentium II microprocessor module from Intel
Corporation and like microprocessors from AMD
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Corporation, Cyrix Corporation (now National Semiconduc-
tor Corporation), and others. In other aspects, the micropro-
cessor can be one such as the Compaq Computer Corpora-
tion Alpha Chip, Apple Computer Corporation PowerPC G3
processor, and the like. Further, higher speed processors are
contemplated in other embodiments as technology increases
in the future.

In the CPU module, host interface controller 401 is
coupled to BIOS/flash memory 405. Additionally, the host
interface controller is coupled to a clock control logic, a
configuration signal, and a peripheral bus. The present
invention has a host interface controller that has lock control
403 to provide security features to the present ACM.
Furthermore, the present invention uses a flash memory that
includes codes to provide password protection or other
electronic security methods.

The second portion of the attached computer module has
the hard drive module 420. Among other elements, the hard
drive module includes north bridge 421, graphics accelerator
423, graphics memory 425, a power controller 427, an IDE
controller 429, and other components. Adjacent to and in
parallel alignment with the hard drive module is a personal
computer interface (“PCI”) bus 431, 432. A power regulator
435 is disposed near the PCI bus.

In a specific embodiment, north bridge unit 421 often
couples to a computer memory, to the graphics accelerator
423, to the IDE controller, and to the host interface controller
via the PCI bus. Graphics accelerator 423 typically couples
to a graphics memory 423, and other elements. IDE con-
troller 429 generally supports and provides timing signals
necessary for the IDE bus. In the present embodiment, the
IDE controller is embodied as a 643U2 PCI-to IDE chip
from CMD Technology, for example. Other types of buses
than IDE are contemplated, for example EIDE, SCSI, USB,
and the like in alternative embodiments of the present
invention.

The hard drive module or mass storage unit 420 typically
includes a computer operating system, application software
program files, data files, and the like. In a specific
embodiment, the computer operating system may be the
Windows98 operating system from Microsoft Corporation
of Redmond Washington. Other operating systems, such as
WindowsNT, MacOSS8, Unix, and the like are also contem-
plated in alternative embodiments of the present invention.
Further, some typical application software programs can
include Office98 by Microsoft Corporation, Corel Perfect
Suite by Corel, and others. Hard disk module 420 includes
a hard disk drive. The hard disk drive, however, can also be
replaced by removable hard disk drives, read/write CD
ROMs, flash memory, floppy disk drives, and the like. A
small form factor, for example 2.5", is currently
contemplated, however, other form factors, such as PC card,
and the like are also contemplated. Mass storage unit 240
may also support other interfaces than IDE.

In a specific embodiment, the present invention provides
a file and data protection security system and method for a
removable computer module or ACM. ACM contains the
primary hard disk drive (HDD) where the operating system,
application programs, and data files reside. The security
system is used to prevent illegal access and copying of any
file residing on the HDD inside ACM. An ACM is a
self-contained computing device that can be armed with
security software and hardware to protect its owner’s private
files and data. ACM docks with a computer bay in a wide
variety of peripheral consoles. The combined ACM and
peripheral console function as a personal computer. A com-
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puter module interface bus connects ACM and peripheral
device. In some embodiments, all ACM data passes through
computer module interface (CMI) bus to reach any device in
the peripheral console, i.e. floppy drive, removable media,
secondary hard disk drive, modem, and others. CMI bus data
transfer is controlled by a pair of interface controllers on
either side of the bus. This partitioning of a personal
computer offer a way of protecting against illegal access of
data residing within ACM by guarding data transaction
through the computer module interface bus.

In a specific embodiment, a secured ACM has an enclo-

sure that includes the following components:

1) ACPU,

2) Main memory,

3) A primary Hard Disk Drive (HDD),

4) Operating System, application software, data files on
primary HDD,

5) Interface circuitry and connectors to peripheral
console,

6) Flash memory used for storing security code and ID,

7) Data detection and control circuitry to manage data
flow to peripheral console,

8) Circuit board connecting the above components, and
others.

A peripheral console includes some of the following

elements:

1) Input means, e.g. keyboard and mouse,

2) Display means, e.g. CRT monitor, or integrated LCD
display,

3) Removable storage media subsystem, e.g. Floppy
drive, CDROM drive,

4) Communication device, e.g. LAN or modem,

5) Computer Module Bay, interface device and connec-
tors to ACM,

6) Flash memory with security ID,

7) Power supply or battery system, and other devices.

The Computer Module Bay (CMB) is an opening in a

peripheral console that receives ACM. CMB provides
mechanical protection and electrical connection to ACM.
The Computer Module Interface bus is made up of 3 bus
components: video bus, peripheral data bus, and power bus.
Video Bus consists of video output of graphics devices, i.e.
analog RGB and control signals for monitor, or digital video
signals to drive flat panel displays. Power bus supplies the
power for ACM. Peripheral data bus is a high speed,
compressed, peripheral bridge bus managed by a Host
Interface Controller in ACM and a peripheral Interface
Controller in peripheral console. In some embodiments, all
peripheral data transaction passes through the interface
controllers.

The implementation of the secured ACM generally

includes the following elements:

1) A programmable Flash memory controlled by the
Peripheral Interface Controller containing the security
ID for the peripheral console,

2) A programmable Flash memory controlled by the Host
Interface Controller containing hardware specific secu-
rity code and ID for the computer module,

3) A data detection and control circuitry within Host
Interface Controller to detect and manage data going
out of ACM, and

4) A low level hardware dependent security code to
perform security ID matching, hardware programming
to manage data flow,
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5) A high-level security program to manage user interface,
program security ID, program security level, and other
functions.

The hardware and software implementation allow more

flexibility in the level of security protection offered to an
ACM owner. Some examples of security levels are:

1) No access—Security IDs do not match according to
owner’s requirement. The Host Interface Controller
blocks all peripheral data traffic between ACM and
peripheral console except for keyboard and mouse,

2) Peripheral Read-only—No files can be written to any
peripheral devices. All peripheral devices in peripheral
console are managed as Read-only devices. The pri-
mary hard disk drive in ACM can be accessed freely,

3) Limited access—Certain peripheral devices are
allowed read/write access, i.e. modem, and other
devices are Read-only, i.e. removable media devices,

4) Full access—No restriction, and others.

Upon power up, the low level security code is executed to
compare security ID between the respective flash memory
between ACM and peripheral console. Typical security ID
can include:

1) User ID

2) User password

3) User Access privilege

4) Business ID

5) Business password

6) Equipment ID

7) Equipment access privilege, and any other security IDs.

The user through the security program can activate dif-
ferent levels of password protection, which can be stored in
a look up table. The company through the security program
can control different levels of access privilege of a user, a
business group, or equipment. The security code then pro-
gram the security level allowed by the access privilege
determined by the security ID matching result. For example,
if an unidentified peripheral console is detected upon power
up by the low level security code, e.g. a home unit, the
access privilege can set to Peripheral Read-only. With Read-
only access privilege for all peripheral devices in peripheral
console, the data detection and control circuitry is pro-
grammed to monitor all data traffic going to the peripheral
console. Any memory block transfer to peripheral console
will be detected and blocked. Under this mode, a user can
use the computer with free access to the primary HDD in
ACM. Any files can be read from other storage media in the
peripheral console. But no files from the primary HDD can
be copied to another media.

The data detection circuitry separately monitors periph-
eral bus operation type and memory address range being
accessed. A specific address range for memory accesses and
for I/O accesses can be programmed for the data detection
circuitry to flag a match. A data blocking circuitry is
triggered by the detection circuitry when a match occurs,
and blank out the data that is being sent to the peripheral
console. For the security system to be effective, a temper
resistant enclosure must be used to prevent removal of the
hard disk drive and the flash memory inside ACM. Further
details are shown throughout the present specification and
more particularly below.

FIG. 4 is a simplified illustration of security systems 300
according to embodiments of the present invention. This
illustration is merely an example, which should not limit the
scope of the claims herein. One of ordinary skill in the art
would recognize other variations, modifications, and alter-
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natives. The systems show various examples of ways to
implement the present invention. Here, a user relies upon
certain consoles to access information. A company’s shared
portable console 325 can access general company informa-
tion 303. Selected security identification information 315 is
entered into the shared console to access the information via
a network. The information generally includes owner, owner
password, business, business password, console type,
location, and access privilege information, which is dis-
played on a user display. The owner is generally the user
name. Owner password is the user password. The business
is the business unit name and business password is the
business unit password. The console type can be portable for
laptops, notebooks, and the like. Alternatively, the console
type can be a desktop. The location generally specifies the
desktop location or address for a networked system.
Alternatively, the location can also be a home location.
Access privilege can be categorized into many different
levels. For example, the user can access general company
information, but not information directed to other business
units. The user can also be limited to access his/her private
information, which is company related. Many other types of
information can be restricted or accessed depending upon
the embodiment.

Other types of access can be granted depending upon the
consoles. For example, various consoles include, among
others, a console at a user’s home, e.g., “John Doe’s,” a
console in the user’s office 329, a console in a co-worker’s
office 331, which the user can access. The access from John
Doe’s home console uses security identification 317 and
provides restricted access 305. The user’s use of the module
307 can be from a variety of consoles and is accessed using
security identification 319. Here, access privilege is private,
which allows the user to access private personal information
or private company information that the user has created.
The user’s access from his office relies upon security iden-
tification 321, which grants access to private information
and general company information. The co-worker’s console
can also be used with security identification 323, which
allows the user to access general company information but
not private information of John Doe, for example. Depend-
ing upon the console used by the user, the security system
can provide partial or full access to information on servers
via network as well as an attached computer module. Infor-
mation can also be limited to read only for certain informa-
tion sources such as a server, a hard drive, a floppy drive, and
others.

In a specific embodiment, the present invention also
provides a security feature for the ACM 307. Here, the user
of the ACM can be granted access to information in the
ACM if the correct security identification information 319 is
provided to the combination of ACM and console. Once the
correct information is provided, the user can access the
information on the hard drive of the ACM, which can be for
private use. Other levels of access and security can also be
provided depending upon the application.

FIG. 5 is a simplified diagram 500 of a computer module
in a console according to an embodiment of the present
invention. This diagram is merely an illustration which
should not limit the scope of the claims herein. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives. The block diagram 500
includes an attached computer module 501 and a peripheral
console 503, as well as other elements as desired. These
elements have a variety of features such as those noted
above, as well as others. In the present diagram, different
reference numerals are used to show the operation of the
present system.
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The block diagram 500 illustrates attached computer
module 501. The module 501 has a central processing unit
502, which communicates to a north bridge 541, by way of
a CPU bus 527. The north bridge couples to main memory
523 via memory bus 529. The main memory can be any
suitable high speed memory device or devices such as
dynamic random access memory (“DRAM?”) integrated cir-
cuits and others. The DRAM includes at least 32 Meg. or 64
Meg. and greater of memory, but can also be less depending
upon the application. Alternatively, the main memory can be
coupled directly with the CPU in some embodiments. The
north bridge also couples to a graphics subsystem 515 via
bus 542. The graphics subsystem can include a graphics
accelerator, graphics memory, and other devices. Graphics
subsystem transmits a video signal to an interface connector,
which couples to a display, for example.

The attached computer module also includes a primary
hard disk drive 509 that serves as a main memory unit for
programs and the like. The hard disk can be any suitable
drive that has at least 2 GB and greater. As merely an
example, the hard disk is a Marathon 2250 (2.25 GB, 2 %
inch drive) product made by Seagate Corporation of Scotts
Valley, but can be others. The hard disk communicates to the
north bridge by way of a hard disk drive controller and bus
lines 502 and 531. The hard disk drive controller couples to
the north bridge by way of the host PCI bus 531, which
connects bus 537 to the north bridge. The hard disk includes
computer codes that implement a security program accord-
ing to the present invention. Details of the security program
are provided below.

The attached computer module also has a flash memory
device 505 with a BIOS. The flash memory device 505 also
has codes for a user password that can be stored in the
device. The flash memory device generally permits the
storage of such password without a substantial use of power,
even when disconnected. As merely an example, the flash
memory device has at least 512 Kkilobits or greater of
memory, or 1 megabits or greater of memory. The flash
memory device can store a security identification number or
the like. The flash memory device is generally non-volatile
and can preserve information even when the power is turned
off, for example. The flash memory generally has at least
128 kilobits storage cells or more. The flash memory can be
any product such as a W29C020 product made by a com-
pany called Winbond of Taiwan, but can also be others. The
flash memory cell and user identification will be more fully
described below in reference to the FIGS. A host interface
controller 507 communications to the north bridge via bus
535 and host PCI bus. The host interface controller also has
a data control 511. Host interface controller 507 communi-
cates to the console using bus 513, which couples to
connection 515.

Peripheral console 503 includes a variety of elements to
interface to the module 501, display 551, and network 553.
The console forms around south bridge 571, which couples
to bus 563, which couples to bus 561. Bus 561 is in
communication with network card 555, which is a local area
network for Ethernet, for example. South bridge also
couples through control 569 to peripheral interface control-
ler 567, which also communicates to bus 561. Peripheral
interface controller also couples to host interface controller
through connection 515 and bus 513. The peripheral console
has a primary removable drive 559 connected to south
bridge through bus 575. South bridge also couples to sec-
ondary hard disk through bus 577.

In a specific embodiment, the peripheral console also has
a serial EEPROM memory device 575, which is coupled to
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the peripheral interface controller. The memory device can
store a security identification number or the like. The
memory device is generally non-volatile and can preserve
information even when the power is turned off, for example.
The memory generally has at least 16 kilobits of storage
cells or more. Preferably, the memory device is a 16 kilobit
device or 64 megabit device or greater, depending upon the
application. The memory can be any product such as a
X24320 product made by a company called Xicor, but can
also be others. The memory cell and user identification will
be more fully described below in reference to the FIGS.

FIG. 6 is a simplified diagram of a security method 600
for a module according to an embodiment of the present
invention. This diagram is merely an illustration which
should not limit the scope of the claims herein. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives. The present method shows
an example of how the present security method can be
implemented. The present method uses a combination of
software 601 and hardware 603, which is in the computer
module. A plurality of external devices can be accessed
depending upon the embodiment. These external devices
include a secondary hard drive 618, a removable drive 619,
a network (e.g., LAN, modem) device 621, and others. A
keyboard 623 is also shown, which can act locally.

The software 601 includes an operating system 609,
application programs 607, and a data security and initial-
ization program 605. Other programs can also exist.
Additionally, some of these programs may not exist.
Preferably, the data security and initialization program
exists. This data security and initialization program is ini-
tiated once the attached computer module is inserted into the
console. The program interface and oversees a variety of
hardware features, which will be used to control access to
the external devices, for example. Of course, the particular
configuration of the software will depend upon the applica-
tion.

Hardware features can be implemented using a primary
hard disk 611 coupled to a CPU/cache combination, which
includes a main memory. The main memory is often a
volatile memory such as dynamic random access memory.
Data from any one of the external devices can enter the
CPU/cache combination. For example, the secondary hard
disk memory and I/O address range data is transferred 624
to the CPU/cache combination. The removable drive
memory and I/O address range data can also transfer 625 to
the CPU/cache combination. The LAN memory and 1/0
address range data can also transfer 626 to the CPU/cache
combination. Keyboard data can also transfer 627 to the
CPU/cache combination. To write data from the module into
any one of these external elements, the data security pro-
gram interfaces with the data detection and control circuit to
determine of such data should be transferred to any one of
the external elements. As noted, the external elements
include, among others, secondary hard disk, and removable
drive. Here, the data security program checks the security
identification number with other numbers to determine the
security access level. There are many other ways that the
present invention can be implemented. These methods are
described more fully below.

FIG. 7 is a simplified diagram 700 of a method according
to an embodiment of the present invention. This diagram is
merely an illustration which should not limit the scope of the
claims herein. One of ordinary skill in the art would recog-
nize other variations, modifications, and alternatives. The
present method begins at power up, which is step 701. The
present method reads a security code, which has been
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entered by a user, for example, in step 703. The security code
can be a string of characters, including numbers and letters.
The security code is preferably a mixture of numbers and
letters, which are at least about 6 characters in length, but is
not limited.

The present method reads (step 703) the security code,
which has been entered. Next, the security code is compared
with a stored code, which is in flash memory or the like (step
705). If the compared code matches with the stored code, the
method resumes to step 708. Alternatively, the method goes
to step 707 via branch 706 where no access is granted. When
no access is granted, all data are blocked out from the user
that attempts to log onto the system. Alternatively, the
method determines if a certain level of access is granted,
step 708. Depending upon the embodiment, the present
method can grant full access, step 710, via branch 716. The
present method allows full access based upon information
stored in the flash memory device. Alternatively, the method
can allow the user to access a limited amount of information.

Here, the present method allows for at least one or more
than two levels of access. In a specific embodiment, the
present method allows for the user of the module to access
peripheral storage (step 711). The access privilege is read-
only. The user can read information on the peripheral storage
including hard disks and the like. Once the user accesses the
storage, the method data control , step 719, takes over, where
the hardware prevents the user from accessing other
information, step 721. In a specific embodiment, the method
can allow information to be removed from the peripheral
storage. If the method allows for data to be removed, step
723, the method goes through branch 731 to let data out,
which can occur through the module. Alternatively, the
method goes to block data (step 725) via branch 733.
Depending upon the embodiment, the method returns to the
decision block, step 723. Alternatively, the method traverses
branch 714 to a peripheral read-only process, step 712. The
read-only process programs data control, step 713. Next, the
hardware takes over (step 715). The method blocks all data
from being accessed by the user, step 717.

FIG. 8 is a simplified diagram of a system 800 according
to an alternative embodiment of the present invention. This
diagram is merely an example which should not limit the
scope of the claims herein. One of ordinary skill in the art
would recognize many other variations, modifications, and
alternatives. The system 800 includes an attached computer
module 801, which can be inserted into one of a plurality of
console devices to create a “plug and play” operation. For
example, the console device can be peripheral console 801
or peripheral console 805. Each peripheral console can have
similar or different connection characteristics. Peripheral
console 803 couples to a local area network using Ethernet
817. Peripheral console 805 couples to a DSL line 827
through a DSL modem 825. Other consoles can also be
included to use other types of networks such as ADSL,
Cable Modem, wireless, Token Ring, and the like.

As shown, the attached computer module has elements
such as a memory region 807, which stores BIOS
information, a security code, and a security identification
number on a flash memory device or the like. The memory
region couples to a central processing region 809, which can
include CPU, chipset, cache memory, graphics, and a hard
disk drive, as well as other features. The central processing
region couples to a host interface controller, which inter-
faces the attached computer module to one of the peripheral
consoles. Any of the above information can also be included
in the attached computer module.

Each peripheral console also has a variety of elements.
These elements include a region 813, 821, which has a flash
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memory device with a security identification number, a
password, access information, access privileges, internet
service provider access information, as well as other
features, which were previously noted. The peripheral con-
sole also has an interface controller 815, 823, which couples
region 813, 821, respectively to a networking device 817,
825. The networking device can be an Ethernet card 817,
which allows communication to the local area network 819.
Alternatively, the networking device can be a DSL modem
825, which allows communication to a DSL (or ADSL)
phone line. Other types of networking device can also be
used, depending upon the application.
Each console provides a selected connection based upon
set of predefined factors. These factors include communi-
cation hardware information so that software in attached
computer module can read and allow a connection to a
network. Here, access information can be provided to the
user. Information about connection information will also be
included. This connection information includes telephone
numbers, account numbers, passwords (local), or a company
password. The console and module combination will take
care of charges, etc. based upon time bases. Module will
have credit card information, but will have security. In a
specific embodiment, the module inserts into the console.
The module then asks the console which hardware will be
used. If the hardware is an Ethernet connect, the module
configures connection information to access the Ethernet
connection. Alternatively, if the hardware requires a DSL
connection, the module configures connection information
to access the DSL connection. Other configuration informa-
tion such as company server information, password, can also
be provided.
Although the functionality above has been generally
described in terms of a specific sequence of steps, other steps
can also be used. Here, the steps can be implemented in a
combination of hardware, firmware, and software. Either of
these can be further combined or even separated. Depending
upon the embodiment, the functionality can be implemented
in a number of different ways without departing from the
spirit and scope of the claims herein. One of ordinary skill
in the art would recognize other variations, modifications,
and alternatives.
While the above is a full description of the specific
embodiments, various modifications, alternative construc-
tions and equivalents may be used. Therefore, the above
description and illustrations should not be taken as limiting
the scope of the present invention which is defined by the
appended claims.
What is claimed is:
1. A security protection method for a computer module,
said method comprising:
inserting the computer module into a console;
initiating a security program in said module to read a
security identification of said console and to read a
security identification of said computer module;

determining of a predetermined security status based upon
a relationship of said console identification and said
computer module identification;
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selecting said predetermined security status; and

operating said computer module based upon said security

status.

2. The method of claim 1 wherein said predetermined
security status disables a network access to the computer
module.

3. The method of claim 1 wherein said predetermined
security status disables a secondary storage of information
from said computer module to substantially prevent infor-
mation to be transferred from a memory of the computer
module to said secondary storage.

4. The method of claim 1 wherein said security program
is provided in a system BIOS.

5. The method of claim 1 wherein said step of initiating
reads said security identification of said computer module
from a flash memory device.

6. The method of claim 1 wherein said step of initiating
reads said security identification of said console from a flash
memory device.

7. The method of claim 1 wherein said console is selected
from a desktop home computing device, an office desktop
computing device, a mobile computing device, a television
sot-top computing device, and a co-worker’s computing
device.

8. A system for secured information transactions, the
system comprising:

a console comprising a peripheral controller housed in the

console;

a user identification input device coupled to the peripheral
controller, the user identification input device being
provided for user identification data; and

an attached computer module coupled to the console, the
attached computer module comprising a security
memory device stored with the user identification data.

9. The system of claim 8 wherein the user identification
input device is a finger print reader.

10. The system of claim 8 wherein the user identification
input device is a voice processing device.

11. A method for operating a module computer into one of
a plurality of network systems, the method comprising:

providing a computer module, the module comprising a

connection program;

inserting the computer module into a computer console,

the computer console having access to a network;
receiving connection information from the computer con-
sole;

configuring the connection program to adapt to the con-

nection information; and

establish a connection between the computer module and

a server coupled to the network.

12. The method of claim 11 wherein the connection
information comprises a connection protocol for providing
the connection.

13. The method of claim 12 wherein the connection
protocol is selected from TCP/IP, or mobile IP.
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PRELIMINARY AMENDMENT

Prior to examination of the above-identified application, please amend the present
application as follows:

Amendments to the Drawings begin on page 2 of this paper.

Amendments to the Specification begin on page 3 of this paper.

Amendments to the Claims are reflected in the listing of the claims which begins on
page 14 of this paper.

Remarks/Arguments begin on page 19 of this paper.
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IN THE DRAWINGS:
Attachment: New Sheets FIG. 9 through FIG. 20

The present application is amended to specifically include certain figures from U.S. Patent No.

6,216,185, U.S. Patent No. 6,345,330, and U.S. Provisional Application No. 60/083,886.

978295 v1/HN

Ex. 1020, Page 24
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IN THE SPECIFICATION:

Please add the following new paragraphs beginning at col. 1, line 6:

Notice: More than one reissue application has been filed for the reissue of U.S. Patent

No. 6.643.777. The reissue applications are U.S. Application Nos. 11/056.604 (a parent reissue

application), 11/545.056 (which is a continuation reissue of the parent reissue application),

12/561,138 (which is a continuation reissue of the parent reissue application), and  /

(the present application, which is a continuation reissue of U.S. Application No. 12/561.138).

This application is a continuation reissue of U.S. Application No. 12/561.138. which is a

continuation reissue of U.S. Application No. 11/056.604, which is a reissue of U.S. Patent No.

6.643.777, which are incorporated herein by reference.

Please add the following new paragraphs beginning at col. 4, line 51:

FIG. 9 depicts a peripheral console configuration.

FIG. 10 is a block diagram of one embodiment of a computer system employing the

present invention.

FIG. 11 is a block diagram of an attached computing module (ACM).
FIG. 12 is a block diagram of a peripheral console (PCON).

FIG. 13 is a block diagram of one embodiment of a computer system using the interface

of the present invention.

FIG. 14 is a detailed block diagram of one embodiment of the host interface controller of

the present invention.

FIG. 15 is a detailed block diagram of one embodiment of the PIC of the present

invention.

FIG. 16 is a schematic diagram of the signal lines PCK, PDQ to PD3, and PCN.

FIG. 17 is a partial block diagram of a computer system using the interface of the present

invention as a bridge between the north and south bridges of the computer system.

FIG. 18 is a partial block diagram of a computer system in which the north and south

bridges are integrated with the host and peripheral interface controllers, respectively.

FIG. 19 shows an attached computer module with Integrated CPU/NB/Graphics and
Integrated HIC/SB.

FIG. 20 shows an attached computer module with single chip fully integrated: CPU,

Cache, Core Logic, Graphics controller and Interface controller.
3
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Please replace the paragraph beginning at col. 8, line 51 with the following amended
paragraph:

The data detection circuitry separately monitors peripheral bus operation type and
memory address range being accessed. A specific address range for memory accesses and for
1/O accesses can be programmed for the data detection circuitry to flag a match. A data blocking
circuitry is triggered by the detection circuitry when a match occurs, and blank out the data that
is being sent to the peripheral console. For the security system to be effective, a [temper]tamper
resistant enclosure must be used to prevent removal of the hard disk drive and the flash memory
inside ACM. Further details are shown throughout the present specification and more

particularly below.

Please add the following new paragraphs beginning at col. 13, line 33:

A personal computer system that comprises two physically separate units and the

interconnection between them is disclosed. The first unit, an attached computing module

(ACM), contains the core computing power and environment for a computer user. The second

unit, a peripheral console (PCON), contains the power supply and primary input and output

devices for the computer system. An ACM and a PCON are coupled with one another to form a

fully functional personal computer system.

FIG. 9 depicts a notebook computer PCON configuration. The opening of the computer
bay 992 is visible at the side of the PCON unit 900. The PCON 900 provides an integrated LCD

display panel 910 as the user’s primary display device. The PCON 900 provides an integrated

keyboard 922 as the user’s primary input device.

FIG. 10 is a block diagram of the components in one computer system. The computer

system comprises an attached computer module (ACM) 1000, a peripheral console (PCON)

1001, and the interconnection apparatus 1003 between them. The ACM 1000 includes the

central processing unit (CPU) 1010, system memory 1020, high performance devices 1050

primary mass storage 1030, and related interface and support circuitry 1040. The PCON 1001

includes primary display 1011, primary input 1021, secondary mass storage 1051, other devices

1061, expansion slots 1071, the primary power supply 1031, and related interface and support

circuitry 1041. The interconnection apparatus 1003 includes circuitry to convey power and

operational signals between the ACM 1000 and PCON 1001.
4
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Within the ACM 1000, the CPU 1010 executes instructions and manipulates data stored

in the system memory 1020. The CPU 1010 and system memory 1020 represent the user’s core

computing power. The core computing power may also include high performance devices 1050

such as advanced graphics processor chips that greatly increase overall system performance and

which, because of their speed, need to be located close to the CPU 1010. The primary mass

storage 1030 contains persistent copies of the operating system software, application software,

configuration data, and user data. The software and data stored in the primary mass storage

device 1030 represent the user’s computing environment. Interface and support circuitry 1040

primarily includes interface chips and signal busses that interconnect the CPU 1010, system

memory 1020, high performance devices 1050, and primary mass storage 1030. The interface

and support circuitry 1040 also connects ACM-resident components with the ACM-to-PCON

interconnection apparatus 1003 as needed.

Within the PCON 1001, the primary display component 1011 may include an integrated

display device or connection circuitry for an external display device. This primary display

device 1011 may be, for example, an LCD, plasma. or CRT display screen used to display text

and graphics to the user for interaction with the operating system and application software. The

primary display component 1011 is the primary output of the computer system, i.e., the

paramount vehicle by which programs executing on the CPU 1010 can communicate toward the

Uuscer.

The primary input component 1021 of the PCON 1001 may include an integrated input

device or connection circuitry for attachment to an external input device. The primary input

1021 may be, for example, a keyboard, touch screen, keypad, mouse, trackball, digitizing pad, or

some combination thereof to enable the user to interact with the operating system and application

software. The primary input component 1021 is the paramount vehicle by which programs

executing on the CPU 1010 receive signals from the user.

The PCON 1001 may contain secondary mass storage 1051 to provide additional high

capacity storage for data and software. Secondary mass storage 1051 may have fixed or

removable media and may include, for example, devices such as diskette drives, hard disks, CD-
ROM drives, DVD drives, and tape drives.

The PCON 1001 may be enhanced with additional capability through the use of

integrated “Other Devices” 1061 or add-on cards inserted into the PCON’s expansion slots 1071.

Examples of additional capability include sound generators, LAN connections, and modems.
5
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Interface and support circuitry 1041 primarily includes interface chips, driver chips, and signal

busses that interconnect the other components within the PCON 1001. The interface and support

circuitry 1041 also connects PCON-resident components with the ACM-to-PCON

interconnection apparatus 1003 as needed.

Importantly, the PCON 1001 houses the primary power supply 1031. The primary power
supply 1031 has sufficient capacity to power both the PCON 1001 and the ACM 1000 for normal

operation. Note that the ACM 1000 may include a secondary “power supply” in the form, for

example, of a small battery. Such a power supply would be included in the ACM 1000 to

maintain, for example, a time-of-day clock, configuration settings when the ACM 1000 is not
attached to a PCON, or machine state when moving an active ACM immediately from one

PCON to another. The total energy stored in such a battery would, however, be insufficient to

sustain operation of the CPU 1010 at its rated speed, along with the memory 1020 and primary

mass storage 1030, for more than a fraction of an hour, if the battery were able to deliver the

required level of electrical current at all.

FIG. 11 is a block diagram of an attached computing module (ACM) 1100. The physical
ACM package 1100 contains the ACM functional components 1101 and the ACM side of the
ACM-t0-PCON Interconnection 1700. The ACM 1101 comprises a CPU component 1110, a

system memory component 1120. a primary mass storage component 1130. a high performance

devices components 1150, and an interface and support component 1140.
The ACM side of the ACM-to-PCON Interconnection 1700 comprises a Host Interface
Controller (HIC) component 1720 and an ACM connector component 1730. The HIC 1720 and

connector 1730 components couple the ACM functional components 1100 with the signals of an

ACM-to-PCON interface bus 1710 used to operatively connect an ACM with a PCON. The

ACM-to-PCON interface bus 1710 comprises conveyance for electrical power 1714 and signals

for a peripheral bus 1712, video 1716, video port 1717, and console type 1718. The preferred

ACM-to-PCON Interconnection 1700 is described in detail in a companion U.S. patent

application, Ser. No. 09/149.882. entitled “A Communication Channel and Interface Devices for

Bridging Computer Interface Buses.,” by the same inventor, filed on September 8, 1998, and
hereby incorporated by reference. The preferred ACM-to-PCON interconnection 1700 includes

circuitry to transmit and receive parallel bus information from multiple signal paths as a serial bit

stream on a single signal path. This reduces the number of physical signal paths required to

traverse the interconnection 1700. Further, employing low-voltage differential signaling (LVDS)
6
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on the bit stream data paths provides very reliable, high-speed transmission across cables. This

represents a further advantage of the present invention.

Clocking circuitry 1144 generates clock signals for distribution to other components
within the ACM 1100 that require a timing and synchronization clock source. The CPU 1110 is

one such component. Often, the total power dissipated by a CPU is directly proportional to the

frequency of its main clock signal. The presently described embodiment of the ACM 1100

includes circuitry that can vary the frequency of the main CPU clock signal conveyed to the CPU

1110 via signal path 1162, in response to a signal received from the host interface controller

(HIC) 1720 via signal path 1161. The generation and variable frequency control of clocking

signals is well understood in the art. By varying the frequency, the power consumption of the

CPU 1110 (and thus the entire ACM 1100) can be varied.

The variable clock rate generation may be exploited to match the CPU power

consumption to the available electrical power. Circuitry in the host interface controller (HIC)

1720 of the presently described embodiment adjusts the frequency control signal sent via signal

path 1161 to the clocking circuitry 1144, based on the “console type” information signal 1718
conveyed from the peripheral console (PCON) by the CPU-to-PCON interconnection 1700.

FIG. 12 is a block diagram of a peripheral console (PCON). A peripheral console

couples with an ACM to form an operating personal computer system. The peripheral console

(PCON) supplies an ACM with primary input, display, and power supply; the ACM supplies the

core computing power and environment of the user. In the presently described embodiment the
physical PCON package 1200 contains the PCON functional components 1201 and the PCON
side of the ACM-to-PCON Interconnection 1800. The PCON functional components 1201

comprise primary display 1210, a primary input 1220. a primary power supply 1230, interface

and support 1240, secondary mass storage 1250. other devices 1260, and expansion slots 1270.
The PCON side of the ACM-to-PCON Interconnection 1800 comprises a Peripheral

Interface Controller (PIC) component 1840, a PCON connector component 1850, console-type

component 1842, and flash memory device 1848. The PIC 1840 and connector 1850

components couple the PCON functional components 1201 with the signals of an ACM-to-
PCON interface bus 1810 used to operatively connect an ACM with a PCON. The ACM-to-

PCON interface bus 1810 comprises conveyance for electrical power 1814 and signals for a

peripheral bus 1812, video 1816, video port 1817, and console-type 1818. The preferred ACM-

t0-PCON Interconnection 1800 is described in detail in the U.S. patent application entitled “A
7
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Communication Channel and Interface Devices for Bridging Computer Interface Buses,” already

incorporated herein by reference.

Connector _component 1850 may be selected to mate directly with the connector

component 1730 of an ACM (shown in FIG. 11). Alternatively, connector component 1850 may

be selected to mate with, for example, the connector on one end of a cable intervening between

the PCON and an ACM in a particular embodiment. The ACM-to-PCON interconnection

described in the aforementioned companion patent application has the advantage of providing

reliable signal conveyance across low cost cables.

Flash memory device 1848 provides non-volatile storage. This storage may be accessible

to _devices in both the ACM and the PCON. including the host interface controller and the

peripheral interface controller 1840 to which it is connected. As such, flash memory 1848 may

be used to store configuration and security data to facilitate an intelligent mating between an

ACM and a PCON that needs no participation of the CPU.

The secondary mass storage component 1250 of the PCON functional circuitry 1201 of

the presently described embodiment comprises diskette drive 1254, hard disk drive 1252, and

CD-ROM drive 1256. Secondary mass storage 1250 generally provides low-cost, non-volatile

storage for data files which may include software program files. Data files stored on secondary

mass storage 1250 are not part of a computer user’s core computing power and environment.

Secondary mass storage 1250 may be used to store, for example, seldom used software

programs, software programs that are used only with companion hardware devices installed in

the same peripheral console 1200, or archival copies of data files that are maintained in primary

mass storage 1130 of an ACM (shown in FIG. 11). Storage capacities for secondary mass

storage 1250 devices may vary from the 1.44 megabytes of the 3.5-inch high density diskette

drive 1254, to more than 10 gigabytes for a large format (5-inch) hard disk drive 1252. Hard
disk drive 1252 employs fixed recording media, while diskette drive 1254 and CD-ROM drive
1256 employ removable media. Diskette drive 1254 and hard disk drive 1252 support both read

and write operations (i.e., data stored on their recording media may be both recalled and

modified) while CD-ROM drive 1256 supports only read operations.

Two PCI or PCI-like buses are interfaced using a non-PCI or non-PCI-like channel. PCI

control signals are encoded into control bits, and the control bits. rather than the control signals

that they represent, and are transmitted on the interface channel. At the receiving end, the
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control bits representing control signals are decoded back into PCI control signals prior to being

transmitted to the intended PCI bus.

The fact that control bits rather than control signals are transmitted on the interface

channel allows using a smaller number of signal channels and a correspondingly small number of

conductive lines in the interface channel than would otherwise be possible. This is because the

control bits can be more easily multiplexed at one end of the interface channel and recovered at

the other end than control signals. This relatively small number of signal channels used in the

interface channel allows using LVDS channels for the interface. As mentioned above, an LVDS

channel is more cable friendly, faster, consumes less power, and generates less noise than a PCI

bus channel. Therefore, an LVDS channel is advantageously used for the hereto unused purpose

of interfacing PCI or PCI-like buses. The relatively smaller number of signal channels in the

interface also allows using connectors having smaller pins counts. As mentioned above an

interface having a smaller number of signal channels and, therefore, a smaller number of

conductive lines is less bulky and less expensive than one having a larger number of signal

channels. Similarly, connectors having a smaller number of pins are also less expensive and less

bulky than connectors having a larger number of pins.

In one embodiment, the present invention encompasses an apparatus for bridging a first

computer interface bus and a second computer interface bus. in a microprocessor based computer

system where each of the first and second computer interface buses have a number of parallel

multiplexed address/data bus lines and operate at a clock speed in a predetermined clock speed

range having a minimum clock speed and a maximum clock speed. The apparatus comprises an
interface channel having a clock channel and a plurality of bit channels for transmitting bits; a

first interface controller coupled to the first computer interface bus and to the interface channel

to encode first control signals from the first computer interface bus into first control bits to be

transmitted on the interface channel and to decode second control bits received from the interface

channel into second control signals to be transmitted to the first computer interface bus; and a

second interface controller coupled to the interface channel and the second computer interface

bus to decode the first control bits from the interface channel into third control signals to be

transmitted on the second computer interface bus and to encode fourth control signals from the

second computer interface bus into the second control bits to be transmitted on the interface

channel.

In one embodiment, the first and second interface controllers comprise a host interface
9
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controller (HIC) and a peripheral interface controller (PIC), respectively, the first and second

computer interface buses comprise a primary PCI and a secondary PCI bus, respectively, and the

interface channel comprises an LVDS channel.

In a preferred embodiment, the interface channel has a plurality of serial bit channels

numbering fewer than the number of parallel bus lines in each of the PCI buses and operates at a

clock speed higher than the clock speed at which any of the bus lines operates. More

specifically, the interface channel includes two sets of unidirectional serial bit channels which

transmit data in opposite directions such that one set of bit channels transmits serial bits from the

HIC to the PIC while the other set transmits serial bits from the PIC to the HIC. For each cycle

of the PCI clock, each bit channel of the interface channel transmits a packet of serial bits.

The HIC and PIC each include a bus controller to interface with the first and second

computer interface buses, respectively, and to manage transactions that occur therewith. The

HIC and PIC also include a translator coupled to the bus controller to encode control signals

from the first and second computer interface buses, respectively, into control bits and to decode

control bits from the interface channel into control signals. Additionally, the HIC and PIC each

include a transmitter and a receiver coupled to the translator. The transmitter converts parallel

bits into serial bits and transmits the serial bits to the interface channel. The receiver receives

serial bits from the interface channel and converts them into parallel bits.

FIG. 13 is a block diagram of one embodiment of a computer system 1300 using the

interface of the present invention. Computer system 1300 includes an attached computer module

(ACM) 1305 and a peripheral console 1310, which are described in greater detail in the
application of William W. Y. Chu, Ser. No. 09/149.548. for “Personal Computer Peripheral
Console With Attached Computer Module” filed on Sep. 8, 1998 and incorporated herein by

reference. The ACM 1305 and the peripheral console 1310 are interfaced through an exchange

interface system (XIS) bus 1315. The XIS bus 1315 includes power bus 1316, video bus 1317

and peripheral bus (XPBus) 1318, which is also herein referred to as an interface channel. The

power bus 1316 transmits power between ACM 1305 and peripheral console 1310. In a

preferred embodiment power bus 1316 transmits power at voltage levels of 3.3 volts, 5 volts and
12 volts. Video bus 1317 transmits video signals between the ACM 1305 and the peripheral

console 1310. In a preferred embodiment, the video bus 1317 transmits analog Red Green Blue

(RGB) video signals for color monitors, digital video signals (such as Video Electronics

Standards Association (VESA) Plug and Display’s Transition Minimized Differential Signaling
10
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(TMDS) signals for flat panel displays), and television (TV) and/or super video (S-video)

signals. The XPBus 1318 is coupled to host interface controller (HIC) 1319 and to peripheral

interface controller (PIC) 1320, which is also sometimes referred to as a bay interface controller.

In the embodiment shown in FIG. 13, HIC 1319 is coupled to an integrated unit 1321 that

includes a CPU, a cache and a north bridge. In another embodiment, such as that shown in FIG.

17, the CPU 1705 and north bridge 1710 are separate rather than integrated units. In vet another

embodiment, such as that shown in FIG. 18, the HIC and PIC are integrated with the north and

south bridges, respectively. such that integrated HIC and north bridge unit 1805 includes an HIC

and a north bridge, while integrated PIC and south bridge unit 1810 includes a PIC and a south

bridge. FIG. 19 shows an attached computer module with integrated CPU/NB/Graphics 1915

and Integrated HIC/SB 1920. FIG. 20 shows an attached computer module with single chip

2025 fully integrated: CPU. Cache, Core Logic, Graphics controller and Interface controller.

FIG. 14 is a detailed block diagram of one embodiment of the HIC of the present

invention. As shown in FIG. 14, HIC 1600 comprises bus controller 1610, translator 1620,
transmitter 1630, receiver 1640, a PLL 1650, an address/data multiplexer (A/D MUX) 1660, a
read/write controller (RD/WR Cntl) 1670, a video serial to parallel converter 1680 and a CPU
control & general purpose input/output latch/driver (CPU CNTL & GPIO latch/driver) 1690.

HIC 1600 is coupled to an optional flash memory BIOS configuration unit 1601. Flash

memory unit 1601 stores basic input output system (BIOS) and PCI configuration information

and supplies the BIOS and PCI configuration information to A/D MUX 1660 and RD/WR

Control 1670, which control the programming, read, and write of flash memory unit 1601.

Bus controller 1610 is coupled to the host PCI bus, which is also referred to herein as the

primary PCI bus, and manages PCI bus transactions on the host PCI bus. Bus controller 1610

includes a slave (target) unit 1611 and a master unit 1616. Both slave unit 1611 and master unit

1616 each include two first in first out (FIFO) buffers, which are preferably asynchronous with

respect to each other since the input and output of the two FIFOs in the master unit 1616 as well

as the two FIFOs in the slave unit 1611 are clocked by different clocks, namely the PCI clock
and the PCK. Additionally, slave unit 1611 includes encoder 1622 and decoder 1623, while

master unit 1616 includes encoder 1627 and decoder 1628. The FIFOs 1612, 1613, 1617 and
1618 manage data transfers between the host PCI bus and the XPBus, which in the embodiment
shown in FIG. 14 operate at 33 MHz and 66 MHz, respectively. PCI address/data (AD) from the

host PCI bus is entered into FIFOs 1612 and 1617 before they are encoded by encoders 1622 and
11
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1627. Encoders 1622 and 1627 format the PCI address/data bits to a form more suitable for

parallel to serial conversion prior to transmittal on the XPBus. Similarly, address and data

information from the receivers is decoded by decoders 1623 and 1628 to a form more suitable for

transmission on the host PCI bus.

The multiplexed parallel A/D bits and some control bits input to transmitter 1630 are

serialized by parallel to serial converters 1632 of transmitter 1630 into 10 bit packets. These bit

packets are then output on data lines PD0 to PD3 of the XPBus. Other control bits are serialized

by parallel to serial converter 1633 into 10 bit packets and sent out on control line PCN of the
XPBus.
FIG. 15 is a detailed block diagram of one embodiment of the PIC of the present

invention. PIC 11100 is nearly identical to HIC 1600 in its function, except that HIC 1600

interfaces the host PCI bus to the XPBus while PIC 11100 interfaces the secondary PCI bus to

the XPBus. Similarly, the components in PIC 11100 serve the same function as their

corresponding components in HIC 1600. Reference numbers for components in PIC 11100 have
been selected such that a component in PIC 11100 and its corresponding component in HIC 1600
have reference numbers having the same two least significant digits. Thus for example, the bus

controller in PIC 11100 is referenced as bus controller 11110 while the bus controller in HIC

1600 is referenced as bus controller 1610. As many of the elements in PIC 11100 serve the same

functions as those served by their corresponding elements in HIC 1600 and as the functions of

the corresponding elements in HIC 1600 have been described in detail above, the function of

elements of PIC 11100 having corresponding elements in HIC 1600 will not be further described

herein. Reference may be made to the above description of FIG. 14 for an understanding of the
functions of the elements of PIC 11100 having corresponding elements in HIC 1600.

FIG. 16 is a schematic diagram of lines PCK., PD0 to PD3. and PCN. These lines are
unidirectional LVDS lines for transmitting clock signals and bits from the HIC to the PIC. The

bits on the PD0 to PD3 and the PCN lines are sent synchronously within every clock cycle of the
PCK. Another set of lines, namely PCKR, PDRO to PDR3, and PCNR, are used to transmit

clock signals and bits from the PIC to HIC. The lines used for transmitting information from the

PIC to the HIC have the same structure as those shown in FIG. 16, except that they transmit data

in a direction opposite to that in which the lines shown in FIG. 16 transmit data. In other words

they transmit information from the PIC to the HIC. The bits on the PDRO to PDR3 and the

PCNR lines are sent synchronously within every clock cycle of the PCKR. Some of the
12
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examples of control information that may be sent in the reverse direction, i.e., on PCNR line,

include a request to switch data bus direction because of a pending operation (such as read data

available), a control signal change in the target requiring communication in the reverse direction,

target busy, and transmission error detected.

The XPBus which includes lines PCK. PD0 to PD3, PCN, PCKR, PDRO to PDR3. and

PCNR. has two sets of unidirectional lines transmitting clock signals and bits in opposite
directions. The first set of unidirectional lines includes PCK, PDQ to PD3, and PCN. The
second set of unidirectional lines includes PCKR, PDRO to PDR3, and PCNR. Each of these

unidirectional set of lines is a point-to-point bus with a fixed transmitter and receiver, or in other

words a fixed master and slave bus. For the first set of unidirectional lines, the HIC is a fixed

transmitter/master whereas the PIC is a fixed receiver/slave. For the second set of unidirectional

lines, the PIC is a fixed transmitter/master whereas the HIC is a fixed receiver/slave. The LVDS

lines of XPBus, a cable friendly and remote system I/O bus, transmit fixed length data packets

within a clock cycle.
The XPBus lines, PDQ to PD3, PCN, PDRO to PDR3 and PCNR., and the video data and
clock lines, VPD and VPCK. are not limited to being LVDS lines, as they may be other forms of

bit based lines. For example, in another embodiment, the XPBus lines may be IEEE 1394 lines.
It is to be noted that although each of the lines PCK, PD0 to PD3, PCN. PCKR, PDRO to
PDR3, PCNR, VPCK, and VPD is referred to as a line, in the singular rather than plural, each

such line may contain more than one physical line. For example, in the embodiment shown in

FIG. 16, each of lines PCK, PDQ to PD3 and PCN includes two physical lines between each

driver and its corresponding receiver. The term line, when not directly preceded by the terms

physical or conductive, is herein used interchangeably with a signal or bit channel of one or more

physical lines for transmitting a signal. In the case of non-differential signal lines, generally only

one physical line is used to transmit one signal. However, in the case of differential signal lines,

a pair_of physical lines is used to transmit one signal. For example, a pair of physical lines

together transmit a signal in a bit line or bit channel in an LVDS or IEEE 1394 interface.

A bit based line (i.e.. a bit line) is a line for transmitting serial bits. Bit based lines

typically transmit bit packets and use a serial data packet protocol. Examples of bit lines include

an LVDS line, an IEEE 1394 line, and a Universal Serial Bus (USB) line.
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IN THE CLAIMS:

1-13. (Cancelled)

14. (New) A system for information transactions, the system comprising:

a console comprising

a power supply connection, and

a first low voltage differential signal (LVDS) channel comprising two sets of

unidirectional, serial bit channels to convey address and data bits of Peripheral Component

Interface (PCI) bus transaction in opposite directions; and

a computer module configured to couple to the console, the computer module comprising

a central processing unit (CPU) comprising an interface controller integrated with

the CPU as a single chip,

a main memory directly coupled to the CPU,

a mass storage device directly coupled to the CPU, and

a second LVDS channel directly extending from the CPU. the second LVDS

channel comprising two sets of unidirectional, serial bit channels to convey data in opposite

directions,

wherein _the CPU is configured to couple to the console through the second LVDS

channel, and

wherein the computer module is configured to receive power from the power supply

connection upon coupling of the computer module to the console.

15. (New) The system of claim 14, wherein the computer module is configured to couple to

the console as a “plug and play” operation.

16. (New) The system of claim 14, wherein the interface controller is configured to output a

serial bit stream that is conveyed over the second LVDS channel.

17. (New) The system of claim 16, wherein the serial bit stream comprises address and data

bits of PCI bus transaction.
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18. (New) The system of claim 16, wherein the serial bit stream comprises information of

Universal Serial Bus protocol.

19. (New) The system of claim 14, wherein the console further comprises an enclosure with

a connector on one side, and the connector is coupled to the first LVDS channel.

20. (New) The system of claim 19, wherein the first LVDS channel is configured to couple

to the second LVDS channel upon coupling of the computer module to the connector.

21. (New) A system for information transactions, the system comprising:

a computer module configured to couple to a console, the computer module comprising

a central processing unit (CPU) comprising an interface controller integrated with

the CPU as a single chip,

a main memory directly coupled to the CPU, and

a low voltage differential signal (LVDS) channel directly extending from the

interface controller, the LVDS channel comprising two sets of unidirectional, serial bit channels

to convey data in opposite directions,

wherein the CPU is configured to couple to the console through the LVDS channel.

22. (New) The system of claim 21, further comprising the console comprising a power

supply connection, and the computer module is configured to receive power from the power

supply connection upon coupling of the computer module to the console.

23. (New) The system of claim 21, further comprising the console comprising a Liquid

Crystal Display.

24, (New) The system of claim 23, wherein the computer module further comprises a

graphics controller configured to couple to the Liquid Crystal Display upon coupling of the

computer module to the console.
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25. (New) The system of claim 24, wherein the graphics controller is configured to output

video data that is conveyed to the Liquid Crystal Display upon coupling of the computer module

to the console.

26. (New) The system of claim 25, wherein the computer module further comprises an

enclosure with a connector on one side, the connector is coupled to the LVDS channel, and the

CPU is configured to couple to the console through the connector.

27. (New) The system of claim 26, wherein the connector is coupled to the graphics

controller to convey the video data.

28. (New) The system of claim 21, wherein the interface controller is configured to output

address and data bits of PCI bus transaction in serial form that are conveyed over the LVDS

channel.

29. (New) The system of claim 21, wherein the interface controller is configured to output

data packets of Universal Serial Bus protocol that are conveyed over the LVDS channel.

30. (New) A system for information transactions, the system comprising:

a computer module configured to couple to a console, the computer module comprising

a central processing unit (CPU) comprising a serial interface and a graphics

controller integrated with the CPU as a single chip, the serial interface configured to transmit and

receive serial bits of bus transaction,

a main memory coupled to the CPU, and

a low voltage differential signal (LLVDS) channel comprising at least two

unidirectional, serial bit channels to convey data in opposite directions, the LVDS channel

directly extending from the CPU to convey the serial bits of bus transaction as data packets,

wherein the computer module is configured to couple to the console through the LVDS

channel.

31. (New) The system of claim 30, further comprising the console comprising a user

identification input device to provide user identification data.
16
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32. (New) The system of claim 31, wherein the computer module further comprises a

memory device to store the user identification data.

33. (New) The system of claim 30, wherein the computer module is configured to couple to

the console as a “plug and play” operation.

34. (New) The system of claim 30, wherein the serial bits comprise address and data bits of

PCI bus transaction.

35. (New) The system of claim 30, wherein the serial bits comprise information of Universal

Serial Bus protocol.

36. (New) The system of claim 30, wherein the computer module further comprises an

enclosure with a connector on one side, the connector is coupled to the LVDS channel, and the

computer module is configured to couple to the console through the connector.

37. (New) The system of claim 36, wherein the connector is coupled to the graphics

controller to convey video data.

38. (New) A system for information transactions, the system comprising:

a console comprising a first interface controller; and

a computer module configured to couple to the console, the computer module comprising

a central processing unit (CPU) comprising a second interface controller

integrated with the CPU as a single chip,

a main memory coupled to the CPU,

a mass storage device coupled to the CPU, the mass storage device comprising a

flash memory device to store security identification data and code to provide password

protection, and
a low voltage differential signal (LVDS) channel directly extending from the

second interface controller, the LVDS channel comprising at least two unidirectional, serial bit

channels to convey data in opposite directions,
17
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wherein the CPU is configured to couple to the console through the LVDS channel, and

wherein the first interface controller and the second interface controller are configured to

convey data between the mass storage device and the console.

39. (New) The system of claim 38, wherein the mass storage device is directly coupled to
the CPU.
40. (New) The system of claim 38, wherein the first interface controller is configured to

couple to the second interface controller through the LVDS channel.

41. (New) The system of claim 40, wherein the second interface controller is configured to

output a serial bit stream that is conveyed over the LVDS channel.

42. (New) The system of claim 41, wherein the serial bit stream comprises address and data

bits of PCI bus transaction.

43, (New) The system of claim 42, wherein the computer module further comprises an

enclosure with a connector on one side, the connector is coupled to the LVDS channel to convey

the serial bit stream of PCI bus transaction, and the computer module is configured to couple to

the console through the connector.

44, (New) The system of claim 41, wherein the serial bit stream comprises information of

Universal Serial Bus protocol.

45. (New) The system of claim 38, wherein the computer module is configured to couple to

the console as a “plug and play” operation.
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REMARKS

This is a preliminary amendment of the present continuation reissue of U.S. Application
No. 12/561,138, which is a continuation reissue of U.S. Application No. 11/056,604, for the
reissue of U.S. Patent No. 6,643,777 (the ““777 patent”). Claims 1-13 are cancelled, and new

claims 14-45 are added. Accordingly, claims 14-45 are now pending.

Drawings and Specification

At col. 5, lines 9-13, the 777 patent incorporated by reference U.S. Application Nos.
09/149,548, now issued as U.S. Patent No. 6,216,185 (the “‘185 patent”) and 09/149,882, now
issued as U.S. Patent No. 6,345,330 (the “‘330 patent”), which, in turn, claimed the benefit of
and incorporated by reference U.S. Provisional Application No. 60/083,886 (the “‘886
provisional application”) (See checked incorporation by reference box in utility patent
application transmittal of U.S. Application No. 09/149,882 filed on September 8, 1998). By this
preliminary amendment, the present application is amended to specifically include certain figures
and text from the ‘185 patent, the ‘330 patent, and the ‘886 provisional application. Specifically,
the present application is amended to add new FIG. 9 through FIG. 20, as well as accompanying
text at col. 4, line 51 and col. 13, line 33. This corresponds to: (a) FIG. 2b, FIG. 3, FIG. 4, and
FIG. 7 of the ‘185 patent; (b) the text of the ‘185 patent at col. 2, lines 35-43; col. 3, lines 22-23,
25-28, and 36; col. 4, lines 10-15 and 33-67; col. 5, lines 1-67; col. 6, lines 1-13; col. &, lines 34-
55; col. 13, lines 1-47; and col. 15, lines 24-47; (c) FIG. 2, FIG. 3, FIG. 4, FIG. 6, FIG. 11, and
FIG. 23 of the ‘330 patent; (d) the text of the ‘330 patent at col. 2, lines 20-67; col. 3, lines 1-38,
45-53, and 57-58; col. 4, lines 3-4 and 35-36; col. 5, lines 66-67, col. 6, lines 1-35; col. 7, lines
28-66; col. 8, lines 61-67; col. 11, lines 52-67; col. 12, lines 1-6; col. 15, lines 11-67; and col. 16,
lines 1-5; (e) figure 8 and figure 9 of the ‘886 provisional application; and (f) the text of the ‘886

provisional application as originally included in legends of figure 8 and figure 9.

Status of Claims and Support for Claim Changes

As noted above, claims 1-13 are cancelled, and new claims 14-45 are added by this paper.
New independent claim 14 specifies a system for information transactions, which
comprises: (1) “a console comprising” (a) “a power supply connection,” and (b) “a first low
voltage differential signal (LVDS) channel comprising two sets of unidirectional, serial bit
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channels to convey address and data bits of Peripheral Component Interface (PCI) bus
transaction in opposite directions;” and (2) “a computer module configured to couple to the
console, the computer module comprising” (a) “a central processing unit (CPU) comprising an
interface controller integrated with the CPU as a single chip,” (b) “a main memory directly
coupled to the CPU,” (¢) “a mass storage device directly coupled to the CPU,” and (d) “a second
LVDS channel directly extending from the CPU, the second LVDS channel comprising two sets
of unidirectional, serial bit channels to convey data in opposite directions,” “wherein the CPU is
configured to couple to the console through the second LVDS channel,” and “wherein the
computer module is configured to receive power from the power supply connection upon
coupling of the computer module to the console.” Support for this claim can be found, for
example, in the ‘777 patent at FIG. 5; col. 7, lines 11-52; and col. 9, line 56 to col. 11, line 11, as
well as in the incorporated ‘330 patent at FIG. 23; col. 7, line 28 to col. 8, line 67; and col. 15,
line 11 to col. 16, line 5, as well as in the incorporated ‘886 provisional application at figure 9.

New dependent claim 15 specifies that “the computer module is configured to couple to
the console as a “plug and play” operation.” Support for this claim can be found, for example, in
the “777 patent at col. 12, lines 44-46.

New dependent claim 16 specifies that “the interface controller is configured to output a
serial bit stream that is conveyed over the second LVDS channel.” Support for this claim can be
found, for example, in the incorporated ‘330 patent at FIG. 23; col. 7, line 28 to col. &, line 67;
and col. 15, line 11 to col. 16, line 5, as well as in the incorporated ‘886 provisional application
at figure 9.

New dependent claim 17 specifies that “the serial bit stream comprises address and data
bits of PCI bus transaction.” Support for this claim can be found, for example, in the
incorporated ‘330 patent at col. 7, line 61 to col. 8, line 4.

New dependent claim 18 specifies that “the serial bit stream comprises information of
Universal Serial Bus protocol.” Support for this claim can be found, for example, in the
incorporated ‘330 patent at col. 16, lines 1-5.

New dependent claim 19 specifies that “the console further comprises an enclosure with a
connector on one side, and the connector is coupled to the first LVDS channel.” Support for this
claim can be found, for example, in the ‘777 patent at FIG. 1 and col. 7, lines 39-52, as well as in

the incorporated ‘330 patent at FIG. 23 and col. 15, line 11 to col. 16, line 5.

20
978295 v1/HN

Ex. 1020, Page 42



Preliminary Amendment of Application for Atty. Docket No. ACQI-006/04US 310578-2069
Reissue of U.S. Patent No. 6,643,777

New dependent claim 20 specifies that “the first LVDS channel is configured to couple to
the second LVDS channel upon coupling of the computer module to the connector.” Support for
this claim can be found, for example, in the ‘777 patent at col. 7, lines 39-52, as well as in the
incorporated ‘330 patent at FIG. 2; FIG. 23; col. 5, line 66 to col. 6, line 25; col. 15, line 11 to
col. 16, line 5, as well as in the incorporated ‘886 provisional application at figure 9

New independent claim 21 specifies a system for information transactions, which
comprises: “a computer module configured to couple to a console, the computer module
comprising” (a) “a central processing unit (CPU) comprising an interface controller integrated
with the CPU as a single chip,” (b) “a main memory directly coupled to the CPU,” and (c) “a low
voltage differential signal (LVDS) channel directly extending from the interface controller, the
LVDS channel comprising two sets of unidirectional, serial bit channels to convey data in

9% <&

opposite directions,” “wherein the CPU is configured to couple to the console through the LVDS
channel.” Support for this claim can be found, for example, in the ‘777 patent at FIG. 5; col. 7,
lines 11-38; and col. 9, line 56 to col. 11, line 11, as well as in the incorporated ‘330 patent at
FIG. 23; col. 7, line 28 to col. &, line 67; and col. 15, line 11 to col. 16, line 5, as well as in the
incorporated ‘886 provisional application at figure 9.

New dependent claim 22 specifies “the console comprising a power supply connection,
and the computer module is configured to receive power from the power supply connection upon
coupling of the computer module to the console.” Support for this claim can be found, for
example, in the ‘777 patent at col. 7, lines 26-52.

New dependent claim 23 specifies that “the console comprising a Liquid Crystal
Display.” Support for this claim can be found, for example, in the ‘777 patent at col. 7, lines 26-
30.

New dependent claim 24 specifies that “the computer module further comprises a
graphics controller configured to couple to the Liquid Crystal Display upon coupling of the
computer module to the console.” Support for this claim can be found, for example, in the 777
patent at col. 7, lines 26-30 and col. 10, lines 11-16, as well as in the incorporated ‘886
provisional application at figure 9.

New dependent claim 25 specifies that “the graphics controller is configured to output
video data that is conveyed to the Liquid Crystal Display upon coupling of the computer module

to the console.” Support for this claim can be found, for example, in the 777 patent at col. 7,
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lines 26-30 and col. 10, lines 11-16, as well as in the incorporated ‘886 provisional application at
figure 9.

New dependent claim 26 specifies that “the computer module further comprises an
enclosure with a connector on one side, the connector is coupled to the LVDS channel, and the
CPU is configured to couple to the console through the connector.” Support for this claim can be
found, for example, in the 777 patent at FIG. 1; FIG. 3; and col. 7, lines 11-20 and 39-52, as
well as in the incorporated ‘330 patent at FIG. 23 and col. 15, line 11 to col. 16, line 5.

New dependent claim 27 specifies that “the connector is coupled to the graphics
controller to convey the video data.” Support for this claim can be found, for example, in the
777 patent at col. 7, lines 26-30 and col. 10, lines 11-16, as well as in the incorporated ‘886
provisional application at figure 9.

New dependent claim 28 specifies that “the interface controller is configured to output
address and data bits of PCI bus transaction in serial form that are conveyed over the LVDS
channel.” Support for this claim can be found, for example, in the incorporated ‘330 patent at
FIG. 23; col. 7, line 28 to col. &, line 67; and col. 15, line 11 to col. 16, line 5, as well as in the
incorporated ‘886 provisional application at figure 9.

New dependent claim 29 specifies that “the interface controller is configured to output
data packets of Universal Serial Bus protocol that are conveyed over the LVDS channel.”
Support for this claim can be found, for example, in the incorporated 330 patent at col. 16, lines
1-5.

New independent claim 30 specifies a system for information transactions, which
comprises: “a computer module configured to couple to a console, the computer module
comprising” (a) “a central processing unit (CPU) comprising a serial interface and a graphics
controller integrated with the CPU as a single chip, the serial interface configured to transmit and
receive serial bits of bus transaction,” (b) “a main memory coupled to the CPU,” and (c) “a low
voltage differential signal (LVDS) channel comprising at least two unidirectional, serial bit
channels to convey data in opposite directions, the LVDS channel directly extending from the

29 ¢

CPU to convey the serial bits of bus transaction as data packets,” “wherein the computer module
is configured to couple to the console through the LVDS channel.” Support for this claim can be
found, for example, in the “777 patent at FIG. 5; col. 7, lines 11-38; and col. 9, line 56 to col. 11,

line 11, as well as in the incorporated ‘330 patent at FIG. 23; col. 7, line 28 to col. 8, line 67; and
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col. 15, line 11 to col. 16, line 5, as well as in the incorporated ‘886 provisional application at
figure 9.

New dependent claim 31 specifies “the console comprising a user identification input
device to provide user identification data.” Support for this claim can be found, for example, in
the “777 patent at col. 3, line 66 to col. 4, line 10.

New dependent claim 32 specifies that “the computer module further comprises a
memory device to store the user identification data.” Support for this claim can be found, for
example, in the 777 patent at col. 3, line 66 to col. 4, line 10.

New dependent claim 33 specifies that “the computer module is configured to couple to
the console as a “plug and play” operation.” Support for this claim can be found, for example, in
the “777 patent at col. 12, lines 44-46.

New dependent claim 34 specifies that “the serial bits comprise address and data bits of
PCI bus transaction.” Support for this claim can be found, for example, in the incorporated 330
patent at col. 7, line 61 to col. §, line 4.

New dependent claim 35 specifies that “the serial bits comprise information of Universal
Serial Bus protocol.” Support for this claim can be found, for example, in the incorporated ‘330
patent at col. 16, lines 1-5.

New dependent claim 36 specifies that “the computer module further comprises an
enclosure with a connector on one side, the connector is coupled to the LVDS channel, and the
computer module is configured to couple to the console through the connector.” Support for this
claim can be found, for example, in the ‘777 patent at FIG. 1; FIG. 3; and col. 7, lines 11-20 and
39-52, as well as in the incorporated ‘330 patent at FIG. 23 and col. 15, line 11 to col. 16, line 5.

New dependent claim 37 specifies that “the connector is coupled to the graphics
controller to convey video data.” Support for this claim can be found, for example, in the ‘777
patent at col. 7, lines 26-30 and col. 10, lines 11-16, as well as in the incorporated ‘886
provisional application at figure 9.

New independent claim 38 specifies a system for information transactions, which
comprises: (1) “a console comprising a first interface controller;” and (2) “a computer module
configured to couple to the console, the computer module comprising” (a) “a central processing
unit (CPU) comprising a second interface controller integrated with the CPU as a single chip,”
(b) “a main memory coupled to the CPU,” (c) “a mass storage device coupled to the CPU, the
mass storage device comprising a flash memory device to store security identification data and
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code to provide password protection,” and (d) “a low voltage differential signal (LVDS) channel
directly extending from the second interface controller, the LVDS channel comprising at least
two unidirectional, serial bit channels to convey data in opposite directions,” “wherein the CPU
is configured to couple to the console through the LVDS channel,” and “wherein the first
interface controller and the second interface controller are configured to convey data between the

mass storage device and the console.

“777 patent at FIG. 2; FIG. 5; col. 4, lines 8-10; col. 7, lines 11-52; and col. 9, line 56 to col. 11,

Support for this claim can be found, for example, in the

line 11, as well as in the incorporated ‘330 patent at FIG. 23; col. 7, line 28 to col. 8, line 67; and
col. 15, line 11 to col. 16, line 5, as well as in the incorporated ‘886 provisional application at
figure 9.

New dependent claim 39 specifies that “the mass storage device is directly coupled to the
CPU.” Support for this claim can be found, for example, in the incorporated ‘886 provisional
application at figure 9.

New dependent claim 40 specifies that “the first interface controller is configured to
couple to the second interface controller through the LVDS channel.” Support for this claim can
be found, for example, in the ‘777 patent at FIG. 5, as well as in the incorporated ‘330 patent at
FIG. 2; FIG. 23; and col. 15, line 11 to col. 16, line 5, as well as in the incorporated ‘886
provisional application at figure 9.

New dependent claim 41 specifies that “the second interface controller is configured to
output a serial bit stream that is conveyed over the LVDS channel.” Support for this claim can
be found, for example, in the incorporated ‘330 patent at FIG. 23; col. 7, line 28 to col. 8, line
67; and col. 15, line 11 to col. 16, line 5, as well as in the incorporated ‘886 provisional
application at figure 9.

New dependent claim 42 specifies that “the serial bit stream comprises address and data
bits of PCI bus transaction.” Support for this claim can be found, for example, in the
incorporated ‘330 patent at col. 7, line 61 to col. 8, line 4.

New dependent claim 43 specifies that “the computer module further comprises an
enclosure with a connector on one side, the connector is coupled to the LVDS channel to convey
the serial bit stream of PCI bus transaction, and the computer module is configured to couple to
the console through the connector.” Support for this claim can be found, for example, in the
“777 patent at FIG. 1; FIG. 3; and col. 7, lines 11-20 and 39-52, as well as in the incorporated

‘330 patent at FIG. 23 and col. 15, line 11 to col. 16, line 5.

24
978295 v1/HN

Ex. 1020, Page 46



Preliminary Amendment of Application for Atty. Docket No. ACQI-006/04US 310578-2069
Reissue of U.S. Patent No. 6,643,777

New dependent claim 44 specifies that “the serial bit stream comprises information of
Universal Serial Bus protocol.” Support for this claim can be found, for example, in the

incorporated ‘330 patent at col. 16, lines 1-5.
New dependent claim 45 specifies that “the computer module is configured to couple to

the console as a “plug and play” operation.” Support for this claim can be found, for example, in

the ‘777 patent at col. 12, lines 44-46.
Entry and consideration of the foregoing amendments is respectfully requested.

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§1.16,
1.17, and 1.21 that may be required by this paper, and to credit any overpayment, to Deposit
Account No. 50-1283.

Respectfully submitted,

Date: November 9, 2011 Cooley LLP 2
Customer No. 58249 By: L
Cooley LLP i & /7
ATTN: Patent Group - CHffZ.Lu

' Reg. No. 50,834

777 6 Street NW, Suite 1100
Washington, DC 20001

Tel: (650) 843-5852

Fax: (202) 842-7899
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which is a CON of 11/056,604 02/10/2005 PAT R,E41,092
which is a REI of 09/312,199 05/14/1999 PAT 6,643,777

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 11/14/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/294,108

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
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Title

DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES
Preliminary Class

710

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

page 3 of 3

Ex. 1020, Page 68



Page |

1 of | DOCUMENT

UNITED STATES PATENT AND TRADEMARK OFFICE GRANTED PATENT

6643777

Link to Claims Section

Nover;lber 4,2003

Data security method and device for computer modules

REISSUE:

February 10,2005 - Reissue Application filed Ex. Gp.: 2131;'Re. S.N. 11/056,604 (0.G. May 3, 2005)
October 6, 2006 -  Reissue Application filed, Ex. Gp.: 2131; Re. S.N. 11/545,056 (O.G. September 30,

2008) .

September 16, 2009 - Reissue Application filed, Ex. Gp.: 2115; Re. S.N. 12/561,138 (O.G. October 20,
2009)

January 26,2010 -  This patent was reissued as Reissue Patent RE 41 ,092 (0.G. January 26, 2010)
INVENTOR: Chu, William W. Y. - Los Altos, California

APPL-NO: 312199 (09)

FILED-DATE: May 14, 1999

GRANTED-DATE: November 4, 2003

ASSIGNEE-PRE-ISSUE: }

May 14, 1999 - ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS)., ACQIS

TECHNOLOGY; INC. 1621 W. EL CAMINO REALMOUNTAIN VIEW, CALIFORNIA, 94040, Reel and Frame
Number: 009971/0653

ASSIGNEE-AT-ISSUE:
Acquis Technology, Inc., Mountain View, California, United States company or corporation (02)

ASSIGNEE-AFTER-ISSUE:

November 1, 2011 - ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS)., ACQIS
LLC, 411 INTERCHANGE STREET, MCKINNEY, TEXAS, UNITED STATES OF AMERICA (US), 75069, Reel
and Frame Number: 027154/0398

CORE TERMS: computer, module, console, memory, peripheral, user, interface, drive, bus, controller, hard disk,
identification, flash, host, couple, hardware, password, sofiware, desktop, storage, bridge, removable, network, graphics,

mechanical, display, computer system, portable computer, keyboard, coupled

ENGLISH-ABST:
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Page 2
312199 (09) 6643777 November 4, 2003

A security method for an attached computer module in a computer system. The security method reads a security
identification number in an attached computer module and compares it to a security identification number in a console,
which houses the attached computer module. Based upon a relationship between these numbers, a security status is
selected. The security status determines the security level of operating the computer system.
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No Documents Found

No documents were found for your search terms
"6643777 or 6,643,777"

Click "Save this search as an Alert" to schedule your search to run in the future.

-OR -
Click "Search Using Natural Language" to run your search as Natural Language search.

-OR -
Click "Edit Search" to return to the search form and modify your search.

: Suggestions:
: e Check for spelling errors.
e Remove some search terms.
e Use more common search terms, such as those listed in "Suggested Words and
Concepts.”
o Use a less restrictive date range.
e Use "OR" in between terms to search for one term or the other.

LSa.ve.this‘Seanch;«as‘an.Aler.t,} L—rSear.chaUsing~NatunaI=Langy_a_g§‘[ It,.EditﬁSearchJ

A . N ) About LexisNexis i Privacy Policy | Terms & Conditions | Contact Us
@LEXBmexf59 Copyright © 2011 LexisNexis, a division of Reed Elsevier Inc. All rights reserved.
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-OR -
Click "Edit Search" to return to the search form and modify your search.

; Suggestions:
: e Check for spelling errors.
e Remove some search terms. .
e Use more common search terms, such as those listed in "Suggested Words and
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D QUESTEL

Data security method and device for computer modules

usSe6643777

Patent Assignee
ACQlS

Inventor
CHU WILLIAMW Y

Intemational Patent Classification
GO06F-009/00;G06F-021/00;H04L-009/32

US Patent Classification
707999009
726002000
726003000
726004000
726016000
726017000

* Publication Information
US6643777 B1 20031104 [US6643777]

+ Priority Detalils
1999US-0312199 19990514
2005US-0056604 20050210

Fampat family
usS6643777 B1
USRE41092 E1

20031104
20100126

(US6643777]
[USRE41092]

Abstract:
(USRE41092)

A security method for an attached computer module in a
computer system. The security method reads a security
identification number in an attached computer module and
compares it to a security identification number in a console,
which houses the attached computer module. Based upon a
relationship between these numbers, a security status is
selected. The security status determines the security level of

operating the computer system.

© Questel
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® QUESTEL 3
Action Taken

(US6643777)

19990514 US/AS-A [NMC]

ASSIGNMENT

OWNER: ACQIS TECHNOLOGY, INC., CALIFORNIA; EFFECTIVE DATE: 19990506

ASSIGNMENT OF ASSIGNORS INTEREST;ASSIGNOR:CHU, WILLIAM W.Y ;REEL/FRAME:009971/0653

20050503 US/RF-A [OPP]
REISSUE APPLICATION FILED
EFFECTIVE DATE: 20050210

20070504 US/FPAY-A (POS)
FEE PAYMENT .
PAYMENT YEAR: 4

20080930 US/RF-A [OPP]
REISSUE APPLICATION FILED
EFFECTIVE DATE: 20061006

20091020 US/RF-A [OPP] -
REISSUE APPLICATION FILED
EFFECTIVE DATE: 20090916

20111101 US/AS-A [NMC]

ASSIGNMENT

OWNER: ACQIS LLC, TEXAS; EFFECTIVE DATE: 20111101 .

ASSIGNMENT OF ASSIGNORS INTEREST;ASSIGNOR:ACQIS TECHNOLOGY, INC.;REEL/FRAME:027154/0398
Action Taken

(USRE41092)

20090327 US/AS-A [NMC]

ASSIGNMENT

OWNER: ACQIS TECHNOLOGY, INC., CALIFORNIA; EFFECTIVE DATE: 19990506 -

ASSIGNMENT OF ASSIGNORS INTEREST;ASSIGNOR:CHU, WILLIAM W.Y.;REEL/FRAME:022463/0447
Latest Event Group

(US6643777)

NMC

Alive
Latest Event Group

(USRE41092)

NMC

Alive
Publication Actions

(US6643777)

19990514 US-API [POS; EXM]

FILING DETAILS

US31219999 19990514 [1999US-0312199]

20031104 US-B1 [POS; PIF]

Granted patent as first publication

US6643777 B1 20031104 [US6643777)
Publication Actions

(USRE41092)

20050210 US-AP| [POS; EXM]

FILING DETAILS

US11056604 20050210 [2005US-0056604)

20100126 US-E1 [POS; PIF]

Reissue Patent

USRE41092 E1 20100126 [USRE41092]
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Application No. Applicant(s)

13/294,108 CHU, WILLIAMS W.Y.
Office Action Summary Examiner Art Unit

Hosuk Song 2435

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)K Responsive to communication(s) filed on 10 November 2011.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 14-45 is/are pending in the application.
ba) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ___is/are allowed.
7)
)
)

Xl Claim(s) 14-45is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

10)[]] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 10 November 2011 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[JSome * ¢)] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) x Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20111122
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
13/294,108 11/10/2011 Williams W. Y. Chu ACQI-006/04US 8102
310578-2069
58249 7590 02/14/2012
EXAMINER
COOLEY LLP | |
ATTN: Patent Group SONG, HOSUK
Suite 1100 ART UNIT PAPER NUMBER
777 - 6th Street, NW | | |
WASHINGTON, DC 20001 2435
| MAIL DATE | DELIVERY MODE |
02/14/2012 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application/Control Number: 13/294,108 Page 2
Art Unit: 2435

DETAILED ACTION
Reissue Applications
Claims 14-45 are rejected under 35 U.S.C. 251 as being broadened in a reissue application filed
outside the two year statutory period. A claim is broader in scope than the original claims if it contains
within its scope any conceivable product or process which would not have infringed the original patent. A

claim is broadened if it is broader in any one respect even though it may be narrower in other respects.

Further, examiner asserts that elimination of “user identification input device” does not broaden the scope
of the claimed invention where predetermined vs. user identification input device are different elements.

No reissue patent shall be granted enlarging the scope of the claims of the original patent unless
applied for within two years from the grant of the original patent, pursuant to 35 U.S.C. 251(and as
further cited in 37 CFR 1.173(a)).

USPTO Contact Information

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to HOSUK SONG whose telephone number is (571)272-3857. The examiner can normally be
reached on mon-fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, KIM
VU can be reached on 5712723859. The fax phone number for the organization where this application or

proceeding is assigned is 571-273-8300.
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Application/Control Number: 13/294,108 Page 3
Art Unit: 2435

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http:/pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/HOSUK SONG/
Primary Examiner, Art Unit 2435
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Application/Control No. Applicant(s)/Patent Under
Reexamination
] ] 13/294,108 CHU, WILLIAMS W. Y.
Notice of References Cited . .
Examiner Art Unit
Hosuk Song 2435 Page 1 of 1
U.S. PATENT DOCUMENTS
* Counts%colii?—il:tm’\tljgmg 55 Code MM?\a(t\?yy Name Classification
* | A | US-5,198,806 03-1993 Lord, John J. 726/36
* | B | us-5,751,950 05-1998 Crisan, Adrian 726/36
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| Us-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Coums(gjﬂﬁiﬂtm’\;gmg :; Code MMEi\a(tsYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\"
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20111122
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U.S. Patent and Trademark Office
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Application/Control No.
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Applicant(s)/Patent Under

Index of Claims 13294108 CHU, WILLIAMS W. Y.
Examiner Art Unit
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USPAT; 09:15

EPO; JPO;
DERWENT:
IBM_TDB

S19 #314 §{713/192.ccls. US-PGPUB; HOR OFF 2012/02/10
USPAT; 09:17

EPO; JPO;
DERWENT;
IBM_TDB

S20 4024 713/193.ccls. US-PGPUB; HOR OFF 2012/02/10
USPAT; 09:17

EPO; JPO;
DERWENT;
IBM_TDB

S21 {1142 {{713/194.ccls. US-PGPUB; OR OFF 2012/02/10
USPAT; 09:17

EPO; JPO;
DERWENT;
IBM_TDB

S22 #1249 §(PCl or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT,; 09:36

adj4 differential adj5 signal) EPO; JPO;
DERWENT;
IBM_TDB

S23 22 (PCI or peripheral adj3 component adj4 #US-PGPUB; HOR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 09:38

adj4 differential adj5 signal) near4 EPO; JPO;
(channel or path or line) near7 (second {{DERWENT;
or multiple or plural$4) IBM_TDB
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S24 {24 (PCI or peripheral adj3 component adj4 #US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT; 09:40
adj4 differential adj5 signal) and serial EPO; JPO;
adj3 bit adj3 channel DERWENT;
IBM_TDB
S25 10 (PCI or peripheral adj3 component adj4 #US-PGPUB; H#OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 09:43
adj4 differential adj5 signal) and EPO; JPO;
(unidirect$4) near4 (channel or line or DERWENT;
communicat$4 or path or link) IBM_TDB
S26 0 (PCI or peripheral adj3 component adj4 {US-PGPUB; H#OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 09:44
adj4 differential adj5 signal) and EPO; JPO;
(unidirect$4) DERWENT;
IBM_TDB
S29 132 H{(PCl or peripheral adj3 component adj4 #US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 09:55
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
(serial adj3 bit) IBM_TDB
S31 2 (PCI or peripheral adj3 component adj4 #US-PGPUB; H#OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage #{USPAT; 10:11
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
(serial adj3 bit) and (password or PIN or {{BM_TDB
code or key) and(plug adj3 play)
S32 42 (PCl or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT; 10:11
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
(serial adj3 bit) and (password or PIN or {IBM_TDB
code or key) and (plug adj3 play)
S33 i3 (PCl or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT; 10:12
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
726/2.ccls. IBM_TDB
S34 i1 (PCI or peripheral adj3 component adj4 {US-PGPUB; H#OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 10:12
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
726/3.ccls. IBM_TDB
S35 {1 (PCI or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 10:13
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
726/4.ccls. IBM_TDB
S36 {0 (PCI or peripheral adj3 component adj4 #US-PGPUB; HOR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 13:32
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
726/5.ccls. IBM_TDB
S37 0 (PCI or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 13:35
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
726/86.ccls. IBM_TDB
S38 {0 (PCI or peripheral adj3 component adj4 #US-PGPUB; HOR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 13:40
adj4 differential adj5 signal) and EPO; JPO;
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726/6.ccls. DERWENT;
IBM_TDB
S39 111249 §(PCl or peripheral adj3 component adj4 {US-PGPUB; H#OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 13:43
adj4 differential adj5 signal) EPO; JPO;
DERWENT;
IBM_TDB
40 i1 (PCl or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:43
adj4 differential adj5 signal) and EPO; JPO;
726/7.ccls. DERWENT;
IBM_TDB
41 40 (PCl or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:44
adj4 differential adj5 signal) and EPO; JPO;
726/8.ccls. DERWENT;
IBM_TDB
A2 {3 (PCl or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT,; 13:47
adj4 differential adj5 signal) and EPO; JPO;
726/9.ccls. DERWENT;
IBM_TDB
43 10 (PCl or peripheral adj3 component adj4 {US-PGPUB; {OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:49
adj4 differential adj5 signal) and EPO; JPO;
726/16.ccls. DERWENT;
IBM_TDB
44 10 (PCl or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:49
adj4 differential adj5 signal) and EPO; JPO;
726/17.ccls. DERWENT;
IBM_TDB
A5 i3 (PCI or peripheral adj3 component adj4 {{US-PGPUB; {OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:50
adj4 differential adj5 signal) and EPO; JPO;
726/18.ccls. DERWENT;
IBM_TDB
$46 10 (PCI or peripheral adj3 component adj4 {{US-PGPUB; {OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:51
adj4 differential adj5 signal) and EPO; JPO;
726/19.ccls. DERWENT;
IBM_TDB
A7 10 (PCI or peripheral adj3 component adj4 {{US-PGPUB; :OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:57
adj4 differential adj5 signal) and EPO; JPO;
726/20.ccls. DERWENT;
IBM_TDB
S48 10 (PCI or peripheral adj3 component adj4 {US-PGPUB; {OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:57
adj4 differential adj5 signal) and EPO; JPO;
726/21.ccls. DERWENT;
IBM_TDB
49 {2 (PCI or peripheral adj3 component adj4 {US-PGPUB; {OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:59
adj4 differential adj5 signal) and EPO; JPO;
726/34.ccls. DERWENT;
IBM_TDB
S50 0 (PCI or peripheral adj3 component adj4 {{US-PGPUB; {OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 13:59
adj4 differential adj5 signal) and EPO; JPO;
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726/346ccls. DERWENT;
IBM_TDB
S51 i1 (PCI or peripheral adj3 component adj4 {US-PGPUB; HOR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:03
adj4 differential adj5 signal) and EPO; JPG;
726/36.ccls. DERWENT;
IBM_TDB
S52 10 (PCI or peripheral adj3 component adj4 {US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:04
adj4 differential adj5 signal) and EPO; JPG;
713/182.ccls. DERWENT;
IBM_TDB
S53 2 (PCI or peripheral adj3 component adj4 #US-PGPUB; H#OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:04
adj4 differential adj5 signal) and EPO; JPG;
713/183.ccls. DERWENT;
IBM_TDB
S54 10 (PCI or peripheral adj3 component adj4 {US-PGPUB; HOR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:05
adj4 differential adj5 signal) and EPO; JPO;
713/192.ccls. DERWENT;
IBM_TDB
S55 16 (PCI or peripheral adj3 component adj4 #US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:19
adj4 differential adj5 signal) and EPO; JPO;
713/193.ccls. DERWENT;
IBM_TDB
S56 {0 (PCI or peripheral adj3 component adj4 #US-PGPUB; HOR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:19
adj4 differential adj5 signal) and EPO; JPO;
713/194.ccls. DERWENT;
IBM_TDB
S57 573 §{(PCl or peripheral adj3 component adj4 {US-PGPUB; H#OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:27
adj4 differential adj5 signal) and (USB or {EPO; JPO;
universal adj3 serial adj4 bus) DERWENT;
IBM_TDB
S58 126 {(PCl or peripheral adj3 component adj4  #US-PGPUB; #OR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {USPAT; 14:43
adj4 differential adj5 signal) nearb EPO; JPO;
(channel or path or link or line) and DERWENT;
(serial adj3 bit) and (password or PIN or {{|BM_TDB
jcode or key) §
S59 318 {(PCl or peripheral adj3 component adj4 {US-PGPUB; HOR ON 2012/02/10
interface) and (LVDS or low adj3 voltage {{USPAT,; 14:44
adj4 differential adj5 signal) near5 EPO; JPO;
(channel or path or link or line) DERWENT;
IBM_TDB
S60 {115 {§726/36.ccls. US-PGPUB; #OR OFF 2012/02/10
USPAT; 14:46
EPO; JPO;
DERWENT;
.......... IBM*TDB
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Searching for: peripheral console system (s

Found 562 within The ACM Guide to Computing Literature (Bibliographic citations from major publishers in computing)

Limit your search to Publications from ACM and Affiiated Oraanizations (Full-Text collection: 329,210 items)

REFINE YOUR SEARCH p Rasuits Related Journals Related Magazines Related SIGs Related Conferences
Results 1 - 20 of 562 Sort by relevance n expanded form
Result page:1 % 3 4 5 & 1]
1 attached Smart Peripheral for Loasely Coupled Grid Computer

Z dong, ¥ Yi, Sun Yuzhons, Fan ianping

November 2005 HPCASI A '05: Proceedings of the Eighth International Conference on High-Performance Computi

in Asia-Pacific Region

Publisher: IEEE Computer Society

Full text available: (] 2u;

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count
With the development of the computer system architectures and the computing technologies, the traditional
tight-coupling computer systems face challenges. The loose-coupling computer architecture based on the grid
computing concept show its superiorities. ...

2
Jawid 3 ¢ v Stawidskl, Vaidy Sunde
October 2007 The Journal of Supercomputing , volume 42 Issue 1
Publisher: Kluwer Academic Publishers

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count

Despite maturing in many ways, heterogeneous distributed computing platforms continue to require substanti
effort in terms of software installation and management for efficient use, often necessitating manual
intervention by resource providers and ...

Found 562 of 1,783,903

Keywords: Aggregation, Grids, MPI, Resource sharing, Virtualization

Farrod . R-':m-v, arinsz 1o , foer b Markay

& June 2008 DAC '08: Proceedings of the 45th annual Design Automation Conference

Publisher: ACM < issions

Full text available: T PDF (604.97 KB)

Bibliometrics: Downloads (6 Weeks): 3, Downloads (12 Months): 23, Downloads (Overall): 141, Citation Count: 1

Our work addresses protection of hardware IP at the mask level with the goal of preventing unauthorized
manufacturing. The proposed protocol based on chip locking and activation is applicable to a broad category o
electronic systems with a primary bus. ...

Keywords: computer crime, cryptography, integrated circuits, manufacturing

4 ARTES: anmnfergct hwigy design program

@ Michel-Pierre Gonin, I ar 3. Moffett
August 1976  SI GGRAPH '76: Proceedings of the 3rd annual conference on Computer graphics and interactive
techniques
Publisher: ACM &

Full text available: T3 Pdi (18.49 MB)

Bibliometrics: Downloads (6 Weeks): 4, Downloads (12 Months): 9, Downloads (Overall): 308, Citation Count: 2

The geometrical definition of a highway alignment is the result of a compromise between two conflicting
objectives: keeping within budget limits and providing the user with optimum safety, operating and aesthetic
conditions. The interactive graphic console ...

Also published in:
August 1976 SIGGRAPH Computer Graphics Volume 10 Issue 2
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November 2001 Configuring and Troubleshooting Windows XP Professional with Cdrom
Publisher: Syngress Publishing

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count

From the Book:As I write this foreword, the official release of Windows XP is only weeks away. Already,
Windows XP is proving to be an extremely popular operating system among those fortunate enough to have
access to prior beta releases or the Release ...

6 The IBM svstem/360 model 21: storage systen
L. 3, Boland, G. B. Grapits, A 4. Mancotte, B. U, Messing, 1. W, Smith
January 1967 I BM Journal of Research and Development , volume 11 Issue 1
Publisher: IBM Corp.

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count

This paper discusses the desigh concepts employed in the development of the IBM System/360 Model 91
storage system. Particular attention is paid to the exploitation of System/360 capabilities in the areas of large
storage capacity, concurrent operation, ...

7 Ataxenomy of disslay processors
e, Hirich Tr oz, aeorg Hyia
A4 January 1976 ISCA '76: Proceedings of the 3rd annual symposium on Computer architecture
Publisher: ACM
Full text available: £ (110.19 KB)
Bibliometrics: Downloads (6 Weeks): 1, Downloads (12 Months): 14, Downloads (Overall): 167, Citation Count: (
A potential customer examining computer graphics systems including a random positioning and refreshed CRT
needs a lot of time and effort to form an opinion of the various marketed systems. To him not only systems
appear very different, but also manuals ...
Also published in:
January 1976 SIGARCH Computer Architecture News Volume 4 Issue 4
8 F
Eraderic < ndome, dohn McBrewster
June 2010 Family Computer Disk System
Publisher: Alpha Press
Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count
The Family Computer Disk System, sometimes abbreviated as the Famicom Disk System, the Disk System, or
simply the FDS) was released on February 21, 1986 by Nintendo as a peripheral for the Family Computer
("Famicom") console in Japan. It was a unit that ...
9 ned compulbsr syslems: an archilecture for fshoratory data processing and instrurnent control
- ilic
@ December 1974 I SCA '75: Proceedings of the 2nd annual symposium on Computer architecture

Publisher: ACM
Full text available: T Fdi (592.33 KB)
Bibliometrics: Downloads (6 Weeks): 1, Downloads (12 Months): 10, Downloads (Overall): 158, Citation Count: ¢

A new computer system organization and implementation is described and its application to problems in both
clinical and research laboratory biomedical applications is outlined. This system, called a Conjoined Computer
System to emphasize the idea of ...

Also published in:
December 1974 SIGARCH Computer Architecture News Volume 3 Issue 4

10 SIMOON an agvancerent in the simulation of prysical systems

B. E, Tosaman, G £, Willlams, N, K, Brown
November 1970 AFIPS '70 (Fall): Proceedings of the November 17-19, 1970, fall joint computer
conference

Publisher: ACM
Full text available: ffFdf (1.04 MB)
Bibliometrics: Downloads (6 Weeks): 1, Downloads (12 Months): 3, Downloads (Overall): 16, Citation Count: 0O
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The simulation of physical systems, once exclusively the domain of analog computers, is also being performed
today by a variety of large-scale digital systems. Many specialized programs have been developed to permit tt
study of electronic circuits, ...

@ 4 A n, ML Flyng, R LS
v January 1968 ACM '68: Proceedings of the 1968 23rd ACM national conference

Publisher: ACM
Full text available:

Bibliometrics: Downloads (6 Weeks): 1, Downloads (12 Months): 5, Downloads (Overall): 116, Citation Count: 4

A software system for a Satellite Interactive GrapHic Terminal called SIGHT has been developed by the
Computing Sciences Department of Bell Telephone Laboratories for interaction with the General Electric 635
computer. The SIGHT hardware consists of ...

12 fhm essrver isedes migration: a guide 1o upgrades and migrations 1o system 15
August 2007 Ibm eserver iseries migration: a guide to upgrades and migrations to system i5
Publisher: IBM Corp.
Full text available:

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count

Planning an upgrade from an existing IBM AS/400e or IBM eServer iSeries server to a new model IBM System
can range from a simple disk migration to a complex task involving many components and OS upgrade steps.
This IBM Redbook discusses the various ...

January 1961 ACM '61: Proceedings of the 1961 16th ACM national meeting

Publisher: ACM e s

Full text available: §Pd: (166.06 KB)

Bibliometrics: Downloads (6 Weeks): 1, Downloads (12 Months): 4, Downloads (Overall): 72, Citation Count: 0

The remarks which I shall make concerning operator training are primarily based upon computers typified by 1
Univac's I, II, and III and the Univac Solid State Computer. Also, I am considering these training requirement:
for data processing applications ...

14

we Mashups in Enbedded Devices
1, Artc_Salminen
August 2010 RTCSA '10: Proceedings of the 2010 IEEE 16th International Conference on Embedded and Real-Tin
Computing Systems and Applications
Publisher: IEEE Computer Society

Full text available: [ zu

isher Sige

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count

The Web has become pervasive. This has led to a paradigm shift, where applications live on the Web as
services, where they can be accessed using terminals of different types, such as regular computers, mobile
devices, game consoles, and so on. The ability ...

Keywords: Mobile runtime, mashup environment, embedded devices
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Darg, Joo A Meads, L, Steven vollum
Apr\l 1975 SIGGRAPH '75: Proceedings of the 2nd annual conference on Computer graphics and interactive
techniques

Publisher: ACM

Full text available:

Bibliometrics: Downloads (6 Weeks): 4, Downloads (12 Months): 20, Downloads (Overall): 421, Citation Count: -

Stand alone graphic systems and time-shared graphics provide different benefits to a user. The same is true ¢
refresh graphics and storage displays. An operating system is described which supports these combined mode
through the integration of graphics ...

Also published in:
April 1975 SIGGRAPH Computer Graphics Volume 9 Issue 1

16 Piationy for distnbuted 20 gaming
eiionis, P, Fach P Eisert, F._Seliotll, H. David, 1. P. Laulaiainen, R._Larmichael, V. Poulopouics, A,

uBs

January 2009 International Journal of Computer Games Technology , volume 2009
Publisher: Hindawi Publishing Corp

Full text available: @')

Bibliometrics: Downloads (6 Weeks): 4, Downloads (12 Months): 100, Downloads (Overall): 186, Citation Count:

Video games are typically executed on Windows platforms with DirectX API and require high performance CPU
and graphics hardware. For pervasive gaming in various environments like at home, hotels, or internet cafes,
is beneficial to run games also ...

Also published in:
January 2009 International Journal of Computer Games Technology Volume 2009

October 2009 Sl GUCCS 09 Proceedlngs of the 37th annual ACM SIGUCCS fall conference
Publisher: ACM ¥

Pif (736.36 KB)
Bibliometrics: Downloads (6 Weeks): 5, Downloads (12 Months): 11, Downloads (Overall): 59, Citation Count: 1

Full text available:

Kyushu University consists of several major campuses. Most students are required to go to a couple of
campuses to take classes for the first one-and-a-half or two years. Teachers are also expected to go to anothe
campus to teach students from their ...

Keywords: distance class, video conference

18

May 2005 NIME '05: Proceedings of the 2005 conference on New interfaces for musical expression
Publisher: National University of Singapore
Full text available: T Pdi (2.61 MB)

Bibliometrics: Downloads (6 Weeks): 7, Downloads (12 Months): 50, Downloads (Overall): 409, Citation Count: ¢

This paper will investigate a variety of alternate controllers that are making an impact in interactive
entertainment, particularly in the video game industry. Since the late 1990's, the surging popularity of rhythnm
and musical performance games in ...

Keywords: alternate controllers, arcades, collaborative gameplay, interactive entertainment, musical
interaction, musical performance games, rhythm action, video game industry

19 den game play and presence:

Siascovich

ences on agaressive feslings and behavior

February 2008 Presence: Teleoperators and Virtual Environments , Volume 17 Issue 1
Publisher: MIT Press

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count

Immersive virtual environment technology (IVET) allows developers to create simulated environments that ca
engage users in context relevant behaviors and that can produce relatively intense user experiences for
purposes such as entertainment (e.qg., ...

20 generis aﬁer edl')n review capabiity for game-based raining
ct 2 A, Martin
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July 2011 EPCE'11: Proceedings of the 9th international conference on Engineering psychology and cognitive
ergonomics

Publisher: Springer-Verlag
Full text available: Lﬁ[}?ublisher Sits

Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count

Recent years have seen a surge of interest in game-based training by the military. Game-based simulation

possesses a number of potential benefits including decreased testbed complexity and cost, increased agility
regarding both software and hardware, ...

Keywords: AAR, after action review, game-based training
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Attorney Docket No. ACQI-006/04US 310578-2069 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Re-Issue of U.S.  William W.Y. Chu Confirmation No.: 8102
Patent No. 6,643,777

Serial No.: 13/294,104 Group Art Unit: 2435
Filed: November 11, 2011 Examiner: SONG, HOSUK

Title:  DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

Mail Stop: Reissue
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE

This communication is in response to the Office Action mailed February 14, 2012.

Remarks/Arguments begin on page 2.
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REMARKS

Claims 14-45 are rejected for being broadening in a reissue application filed outside the
two year statutory period. Applicant respectfully traverses the rejections for at least the
following reasons.

The subject continuation reissue application is a continuation of reissue application
12/561,138, which is a continuation of parent reissue application no. 11/056,604 (the “‘604
reissue application”), which is a reissue of U.S. Patent 6,643,777 (the ‘777 patent) that was
granted on November 4, 2003. Although the subject continuation reissue application was filed
after the two year period from the grant of the original ‘777 patent, the parent ‘604 reissue
application was filed within the two year period, namely on February 10, 2005.

The M.P.E.P. explicitly permits broadened claims to be presented in a continuation
reissue application after the two year period, if an intent to broaden was indicated in a parent
reissue application within the two year period. Specifically, the M.P.E.P. explains:

[A] broadened claim can be presented after two years from the grant of the

original patent in a broadening reissue application which was filed within two

years from the grant. Where any intent to broaden is >unequivocally<

indicated in the reissue application within the two years from the patent grant,

a broadened claim can subsequently be presented in the reissue after the two

year period.... Thus, a broadened claim may be presented in a reissue

application after the two years, even though the broadened claim presented

after the two years is different than the broadened claim presented within the

two years. Finally, if intent to broaden is indicated in a parent reissue

application within the two years, a broadened claim can be presented in a

continuing (continuation or divisional) reissue application after the two

year period.
[M.P.E.P. §1412.03(1V) (emphasis added)]. The above-quoted passage from the M.P.E.P. does
not distinguish between whether broadened claims are later presented in a first reissue
application or in a continuation reissue application. In either scenario, if “any” intent to broaden
is indicated within the two year period, broadened claims can be later presented, even if
“different” than broadened claims presented within the two year period. Here, intent to broaden
was unequivocally indicated in the parent ‘604 reissue application at the time of filing and within
the two year period, through a Reissue Declaration by the inventor and through the presentation
of broadened claims in a Preliminary Amendment. [See, e.g., Reissue Declaration of the parent
‘604 reissue application executed on February 9, 2005 (“Elimination of the term ‘predetermined’
broadens the scope of the invention, as recited at least in new claim 14.”)] Because an intent to

2
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broaden was indicated within the two year period, broadened claims in the subject continuation
reissue application are permitted by the M.P.E.P., even if “different” than broadened claims
presented in the parent ‘604 reissue application within the two year period.

The Board of Patent Appeals and Interferences (“BPAI”) has recently articulated more
stringent criteria for presentation of broadened claims in a continuation reissue application after
the two year period. [See Decision on Appeal for reissue application no. 11/503,541 decided on
April 26, 2010] Specifically, the BPAI noted that broadenilng is not permitted in a continuation
reissue application after the two year period, if such later broadening is “unrelated” to, or would
have been “unforeseeable” in view of, a broadening aspect identified within the two year period.
[See Decision at pp. 14-29] Applicant does not concede as to the criteria articulated by the
BPAL given its apparent inconsistency with the above-quoted passage from the M.P.E.P., and
given that the decision of the BPAI is currently on appeal before the Court of Appeals for the
Federal Circuit. Nonetheless, even under the criteria articulated by the BPAI, broadening is
permitted in the subject continuation reissue application, since the current broadening is related
to, and would have been foreseeable in view of, broadening aspects identified in the parent ‘604
reissue application within the two year period.

Independent claims 14, 21, 30 and 38 of the subject continuation reissue application are
system claims, which are broadened in at least certain aspects relative to system claim 8 of the
original ‘777 patent. Specifically, the system claims of the subject continuation reissue
application do not explicitly specify a “peripheral” controller housed in a console. This same
broadening aspect was indicated in the parent ‘604 reiséue application within the two year
period, through the presentation of broadened claims at the time of filing. For example, and like
the system claims of the subject continuation reissue application, claim 16 (reproduced below)
presented in the Preliminary Amendment of the parent ‘604 reissue application also does not

explicitly specify a “peripheral” controller:

w2
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16. A system for secured information transactions, the system comprising:

a console comprising a network communication controller housed in the console;
auser identification input device coupled to the console, the user identification

input device being provided for user identification data; and

an attached computer module coupled to the console, the attached computer
module comprising a mass storage unit, an interface controller coupled to the console, and a
security memory device stored with the user identification data, wherein all data from the
computer module passes through the interface controller to reach any device in the console.

Also, the system claims of the subject continuation reissue application do not explicitly
specify a “user identification input device.” Again, this same broadening aspect was indicated in
the parent ‘604 reissue application within the two year period, through the presentation of
broadened claims at the time of filing. For example, and like the system claims of the subject
continuation reissue application, claim 37 (reproduced below) presented in the Preliminary
Amendment of the parent ‘604 reissue application also does not explicitly specify a “user

identification input device”™:

37. A system for information transactions, the system comprising:

a computer console comprising a network communication controller housed in the

console; and

an attached computer module coupled to the console, the attached computer

module comprising a central processing unit, a graphics subsystem. and an interface controller

coupled to the console, wherein all computer module data passes through the console,

In addition, the system claims of the subject continuation reissue application do not
explicitly specify a “security memory device.” Once again, this same broadening aspect was
indicated in the parent ‘604 reissue application withinAthe two year period, through the
presentation of broadened claims at the time of filing. For example, and like the system claims
of the subject continuation reissue application, claim 37 (reproduced above) of the parent ‘604

reissue application also does not explicitly specify a “security memory device.”

1011380 vI/HN
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Accordingly, each of the above-identified broadening aspects of the subject continuation
reissue application is related to, and would have been foreseeable in view of, broadened claims
presented in the parent ‘604 reissue application within the two year period from the grant of the
original ‘777 patent.

In view of the foregoing, all claims should be in a condition for allowance. If there are
any residual issues that can be resolved with a telephone call, the Examiner is requested to
contact the undersigned.

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§1.16,
1.17, and 1.21 that may be required by this paper, and to credit any overpayment, to Deposit
Account No. 50-1283.

Respectfully submitted,

Date:  February 29, 2012 COOLEY LLP
Customer No. 58249 -
COOLEY LLP o

777 6" Street NW, Suite 1100 By:

Washington, DC 20001 William S. Galliani
Tel: (650) 843-5622 Reg. No. 33,885

Fax: (202) 842-7899

1011380 vI/HN
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
58249 7590 05/01/2012
COOLEY LLP SONG, HOSUK
ATTN: Patent Group
Suite 1100 I ART UNIT PAPERNUMBER |
777 - 6th Street, NW 2435
WASHINGTON, DC 20001
DATE MAILED: 05/01/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
13/294,108 11/10/2011 Williams W. Y. Chu ACQI-006/04US 8102

TITLE OF INVENTION: DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES 310578-2069

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $0 $0 $1740 08/01/2012
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

II. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

58249 7590 05/01/2012
ertificate of Mailing or Transmission
I hereb; if thch'.fF ()E[‘M.l.'gl'Tb' dd ith the United
. ereby certify that this Fee(s) Transmittal is being deposited wil e Unit
ATTN: Patent Group States Postal Service with sufficient postage for first class mail in an envelope
Suite 1100 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

777 - 6th Street, NW transmitted to the USPTO (571) 273-2885, on the date indicated below.

WAS HINGTON, DC 20001 (Depositor's name)
(Signature)
(Date)
APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/294,108 11/10/2011 Williams W.Y. Chu ACQI-006/04US 8102

TITLE OF INVENTION: DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES 310578-2069

I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $0 $0 $1740 08/01/2012
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
SONG, HOSUK 2435 726-002000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ol - 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. ; y . 2
(2) the name of a single firm (having as a member a
[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

had

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%'ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
13/294,108 11/10/2011 Williams W. Y. Chu ACQI-006/04US 8102
310578-2069
EXAMINER |
58249 7590 05/01/2012
COOLEY LLP SONG, HOSUK
ATTN: Patent Group
Suite 1100 I ART UNIT PAPERNUMBER |
777 - 6th Street, NW 2435

WASHINGTON, DC 20001
DATE MAILED: 05/01/2012

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the
above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
. . 13/294,108 CHU, WILLIAMS W.Y.
Notice of Allowability Examiner Art Unit
Hosuk Song 2435

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 2/29/12.

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 14-45.
4. [[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) [ All b) [] Some* c¢)[]None of the:
1. [ Certified copies of the priority documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No. ___
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date ___.
(b) [ including changes required by the attached Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date __ .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
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interface) and (LVDS or low adj3 voltage {{USPAT; 13:21
adj4 differential adj5 signal) nearb EPO; JPO;
(second or plural$4 or multiple or many) #$DERWENT;
near6 (channel or line or bus or path or #BM_TDB
link) near5 (unidirect$4) and (serial adj3
bit)

file:///Cl/Users/hsong/Documents/e-Red%20Folder/13294108/EASTSearchHistory.13294108_AccessibleVersion.htm[3/6/2012 6:35:31 AM]
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S38 #17 (PCl or peripheral adj3 component adj4 iUS-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {{USPAT; 13:22
adj4 differential adj5 signal) nearb EPO; JPO;
(second or plural$4 or multiple or many) {DERWENT;
neard (channel or line or bus or path or {{lBM_TDB
link) and (serial adj3 bit)
S34 15 (PCI or peripheral adj3 component adj4 }{jUS-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {{USPAT; 13:23
adj4 differential adj5 signal) near5 EPO; JPO;
(second or plural$4 or multiple or many) $DERWENT;
near6 (channel or line or bus or path or §IBM_TDB
link) and (serial adj3 bit) and (console)
S35 {10 (PCI or peripheral adj3 component adj4 jUS-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage #USPAT; 13:27
adj4 differential adj5 signal) nearb EPO; JPO;
(second or plural$4 or multiple or many) {DERWENT;
near6 (channel or line or bus or path or §IBM_TDB
link) and (serial adj3 bit adj5 bus)
S36 15 (PCl or peripheral adj3 component adj4 §US-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {{USPAT; 13:27
adj4 differential adj5 signal) near5 EPO; JPO;
(second or plural$4 or multiple or many) {DERWENT;
near6 (channel or line or bus or path or #BM_TDB
link) and (serial adj3 bit adj5 channel)
S37 4 (PCI or peripheral adj3 component adj4 jUS-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:16
adj4 differential adj5 signal) and EPO; JPO;
726/2.ccls. DERWENT;
IBM_TDB
S38 12 (PCl or peripheral adj3 component adj4 {{US-PGPUB; {OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:17
adj4 differential adj5 signal) and EPO; JPO;
726/3.ccls. DERWENT;
IBM_TDB
S39 i1 (PCI or peripheral adj3 component adj4 {jUS-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:18
adj4 differential adj5 signal) and EPO; JPO;
726/4.ccls. DERWENT;
IBM_TDB
$40 3 (PCl or peripheral adj3 component adj4 {{US-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:19
adj4 differential adj5 signal) and EPO; JPO;
726/5.ccls. DERWENT;
IBM_TDB
A1 40 (PCI or peripheral adj3 component adj4 {{US-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {{USPAT; 14:21
adj4 differential adj5 signal) and EPO; JPO;
726/6.ccls. DERWENT;
|IBM_TDB
42 i1 (PCl or peripheral adj3 component adj4 {§US-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:21
adj4 differential adj5 signal) and EPO; JPO;
726/7.ccls. DERWENT;
IBM_TDB
$43 40 (PCl or peripheral adj3 component adj4 {US-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:22
adj4 differential adj5 signal) and EPO; JPO;
726/8.ccls. DERWENT;
IBM_TDB
144 13 §(PCI or peripheral adj3 component adj4  {US-PGPUB; OR JON  §2012/03/05;
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interface) and (LVDS or low adj3 voltage {{USPAT; 14:23
adj4 differential adj5 signal) and EPO; JPO;
726/9.ccls. DERWENT;
IBM_TDB
$45 (PCI or peripheral adj3 component adj4 {{US-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:23
adj4 differential adj5 signal) and EPO; JPO;
726/16.ccls. DERWENT;
IBM_TDB
$46 (PCI or peripheral adj3 component adj4 jjUS-PGPUB; {OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:24
adj4 differential adj5 signal) and EPO; JPO;
726/17 .ccls. DERWENT;
|IBM_TDB
47 (PCI or peripheral adj3 component adj4 }{{US-PGPUB;iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {{USPAT; 14:25
adj4 differential adj5 signal) and EPO; JPO;
726/18.ccls. DERWENT;
IBM_TDB
$48 (PCI or peripheral adj3 component adj4 {{US-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:27
adj4 differential adj5 signal) and EPO; JPO;
726/19.ccls. DERWENT;
IBM_TDB
$49 (PCI or peripheral adj3 component adj4 jUS-PGPUB; {OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:28
adj4 differential adj5 signal) and EPO; JPO;
726/20.ccls. DERWENT;
IBM_TDB
S50 (PCI or peripheral adj3 component adj4 {jUS-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {jUSPAT; 14:31
adj4 differential adj5 signal) and EPO; JPO;
726/21.ccls. DERWENT;
IBM_TDB
S51 (PCI or peripheral adj3 component adj4 {{US-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:32
adj4 differential adj5 signal) and EPO; JPO;
726/34.ccls. DERWENT;
IBM_TDB
S52 (PCI or peripheral adj3 component adj4 {jUS-PGPUB;iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:45
adj4 differential adj5 signal) and EPO; JPO;
726/36.ccls. DERWENT;
IBM_TDB
S53 (PCI or peripheral adj3 component adj4 {jUS-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage #USPAT; 14:46
adj4 differential adj5 signal) and EPO; JPO;
713/182.ccls. DERWENT;
IBM_TDB
S54 (PCI or peripheral adj3 component adj4 {{US-PGPUB; jOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage #USPAT; 14:48
adj4 differential adj5 signal) and EPO; JPO;
713/183.ccls. DERWENT;
IBM_TDB
S55 (PCI or peripheral adj3 component adj4 {jUS-PGPUB; iOR ON 2012/03/05
interface) and (LVDS or low adj3 voltage §USPAT; 14:50
adj4 differential adj5 signal) and EPO; JPO;
713/192.ccls. DERWENT;
IBM_TDB
S56 $(PC or peripheral adj3 component adj4  {US-PGPUB; {OR HON 2012/03/05:

file:///Cl/Users/hsong/Documents/e-Red%20Folder/13294108/EASTSearchHistory.13294108_AccessibleVersion.htm[3/6/2012 6:35:31 AM]

Ex. 1020, Page 121



EAST Search History

interface) and (LVDS or low adj3 voltage {{USPAT; 14:51
adj4 differential adj5 signal) and EPO; JPO;
713/193.ccls. DERWENT;
IBM_TDB
S57 40 (PCI or peripheral adj3 component adj4 {jUS-PGPUB; §OR ON 2012/03/05
interface) and (LVDS or low adj3 voltage {USPAT; 14:53
adj4 differential adj5 signal) and EPO; JPO;
713/194.ccls. DERWENT;
IBM_TDB
S58 0 (LVDS and CPU and serial and bit and US-PGPUB; §OR ON 2012/03/05
unidirect$5 and PCl and bus and USPAT 14:56
(channel or line or link or path) and
power).CLM.
SH9 §0 (LVDS and CPU and serial and bit and US-PGPUB; iOR ON 2012/03/05
unidirect$5 and PCl and bus and USPAT 14:56
(channel or line or link or path) and
chip).CLM.
S60 §0 (LVDS and CPU and serial and bit and US-PGPUB; §OR ON 2012/03/05
unidirect$5 and PCl and bus and USPAT 14:56
(channel or line or link or path)).CLM.
S61 §14 (low and voltage and differential and US-PGPUB; §OR ON 2012/03/05
signal and serial and bit and unidirect$5 {USPAT 14:57
and PCl and bus and (channel or line or
link or path)).CLM.
S62 {14 (low and voltage and differential and US-PGPUB; {OR ON 2012/03/05
signal and serial and bit and unidirect$5 {USPAT 14:57
and PCl and bus and (channel or line or
link or path) and PCl).CLM.
S63 {14 (low and voltage and differential and US-PGPUB; {OR ON 2012/03/05
signal and serial and bit and unidirect$5 {USPAT 14:57
and PCl and bus and (channel or line or
link or path) and PCl and module and
console).CLM.
S64 13 (low and voltage and differential and US-PGPUB; {OR ON 2012/03/05
signal and serial and bit and unidirect$5 {USPAT 14:58
and PCl and bus and (channel or line or
link or path) and PCl and module and
console and memory).CLM.
S65 §12 (low and voltage and differential and US-PGPUB; §OR ON 2012/03/05
signal and serial and bit and unidirect$5 §USPAT 14:58
and PCl and bus and (channel or line or
link or path) and PCl and module and
console and memory and power).CLM.
S66 6 (low and voltage and differential and US-PGPUB; §OR ON 2012/03/05
signal and serial and bit and unidirect$5 {USPAT 14:59
and PCl and bus and (channel or line or
link or path) and PCl and module and
console and memory and power and
chip).CLM.
S67 6 (low and voltage and differential and US-PGPUB; iOR ON 2012/03/05
signal and serial and bit and unidirect$s {USPAT 15:00
and PCl and bus and (channel or line or
link or path) and PCl and module and
\\\\\\\\\\ console and chip).CLM.

3/6/2012 6:35:27 AM
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13294108 CHU, WILLIAMS W. Y.
LA
HOSUK SONG 2435
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference 0] Objected
[ Claims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
Final Original |02/10/2012|03/05/2012

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10

11 11

12 12

13 13 -

14 14 v =

15 15 v =

16 16 v =

17 17 v =

18 18 v =

19 19 v =

20 20 v =

21 21 v =

22 22 v =

23 23 v =

24 24 v =

25 25 v =

26 26 v =

27 27 v =

28 28 v =

29 29 v =

30 30 v =

31 31 v =

32 32 v =

33 33 v =

34 34 v =

35 35 v =

36 36 v =

U.S. Patent and Trademark Office

Part of Paper No. : 20120305
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Application/Control No.

Reexamination

Applicant(s)/Patent Under

Index of Claims 13294108 CHU, WILLIAMS W. Y.
H““H w ‘H H“““H H“‘H H“‘ e s
HOSUK SONG 2435
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I Interference 0] Objected
[ Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Criginal [02/10/2012(03/05/2012
37 37 v =
38 38 v =
39 39 v =
40 40 v =
41 41 v =
42 42 v =
43 43 v =
44 44 v =
45 45 v =

U.S. Patent and Trademark Office

Part of Paper No. : 20120305
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Attorney Docket No. ACQI-006/04US 310578-2069 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:  William W. Y. Chu Confirmation No.: 8102

Serial No.: 13/294,108 Examiner: Not yet assigned

Filed: November 10, 2011 Group Art Unit: 2435

For: DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REQUEST FOR CORRECTION OF FILING RECEIPT
The Filing Receipt for the above-identified patent application contains the following
errors in the Domestic Priority data as claimed by applicant:
This application is a RIC of 12/561,138 09/16/2009 PAT R[[,]]E42[][,]]984
Which is a EONRIC of 11/056,604 02/10/2005 PAT R[[,]1E41[[,]]092
Which is a REI 0£09/312,199 05/14/1999 PAT 6,643,777

For your reference, a copy of the Filing Receipt is enclosed, with the correction indicated.
Please issue an Updated Filing Receipt for this patent application.

The Commissioner is hereby authorized to charge any appropriate fees under 37 C.F.R.
§81.16, 1.17, and 1.21 that may be required by this paper, and to credit any overpayment, to
Deposit Account No. 50-1283.

Respectfully submitted,
Date: May 1, 2012 COOLEY LLP

Customer No. 58249
COOLEY LLP
777 6™ Street NW, Suite 1100

Washington, DC 20001 William S. Galliani

Tel: (650) 843-5622 Reg. No. 33,885
Fax: (202) 842-7899

1027107 v1/HN
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1430

Alexandria, Virginia 22313-1450

WWW.USPIO. gov

l APS{EEQQON I 37}:12;)\&0{14 I m&?? ! I FIL FEE RECD I ATTY.DOCKET.NO I'm'r CLAIMSIIND CLAIMSI
13/294,108 11/10/2011 2111 2720 ACQI-006/04US 310578-2069 32 4
CONFIRMATION NO. 8102
58249 FILING RECEIPT
COOLEY LLP
AT Paten Group R
Suite 1100

777 - 6th Street, NW
WASHINGTON, DC 20001

Date Mailed: 11/15/2011

Receipt is acknowledged of this reissue patent application. The application will be taken up for examination in
due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Williams W. Y. Chu, Los Altos, CA;
Assignment For Published Patent Application
Acqis Technology, Inc.
Power of Attorney: The patent practitioners associated with Customer Number 58249

Domestic Priority data as claimed by applicant
This applicatio&g a RIC of 12/561,138 09/16/2009 PAT R/£42,984
which is a €ON of 11/056,604 02/10/2005 PAT R,E41,092
which is a REI of 09/312,199 05/14/1999 PAT 6,643,777

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 11/14/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 13/294,108
Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Electronic Acknowledgement Receipt

EFS ID: 12680248
Application Number: 13294108
International Application Number:
Confirmation Number: 8102

Title of Invention:

DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

First Named Inventor/Applicant Name:

Williams W. Y. Chu

Customer Number:

58249

Filer:

William S. Galliani/Bobbie Jutras

Filer Authorized By:

William S. Galliani

Attorney Docket Number: ACQI-006/04US 310578-2069
Receipt Date: 01-MAY-2012
Filing Date: 10-NOV-2011
Time Stamp: 21:17:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Document Description
Number P

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)

1 Request for Corrected Filing Receipt

ACQI-006-04US_05-01-12_Req

52244

CorrFR.pdf

ed935142e02bee2210bf212799a820dfffdd|

cbfe

no

Warnings:

Information:
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Total Files Size (in bytes):‘ 52244

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Ex. 1020, Page 128



PTO/SB/08a (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Apt of 1995 no Persons are required to respond to a collection of information unless it contains a valid OMR control number

Complete if Known

Substitute for form 1449A/PTO

Application Number

13/294,108

Filing Date November 10, 2011

INFORMATION DISCLOSURE Wiliam W.Y_ Chu

First Named inventor

'STATEMENT BY APPLICANT

Art Unit 8102

(Use as many sheets as necessary) Examiner Name

\sheet | 1 || 6 Attorney Docket Number | ACQI-006/04US 310578-2069
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials™ No." MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? e+ Figures Appear
4769764 9/6/1988 Levanon
4799258 1/17/1989 Davies
5086499 2/4/1992 Mutone
5103446 4/7/1992 Fischer
51915681 3/2/1993 Woodbury et al.
5319771 6/7/1994 Takeda
5463742 10/31/1995 Kobayashi
5519843 5/21/1996 Moran et al.
5539616 7/23/1996 Kikinis
5546463 8/13/1996 Caputo et al.
5550861 8/27/1996 Chan et al.
5572441 11/5/1996 Boie
5590377 12/31/1996 Smith
5608608 3/4/1997 Flint et al.
5623637 4/22/1997 Jones et al.
5638521 6/10/1997 Buchala et al.
5640302 6/17/1997 Kikinis
5648762 7/15/1997 Ichimura et al.
5689654 11/18/1997 Kikinis et al.
5721842 2/24/1998 Beasley et al.
5751711 5/12/1998 Sakaue
5764924 6/9/1998 Hong
5774704 6/30/1998 Williams
5815681 9/29/1998 Kikinis
5838932 11/17/1998 Alzien
5857085 1/5/1999 Zhang et al.
5862381 1/19/1999 Advani et al.
5878211 3/2/1999 Delagrange et al.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. SEnter Office that issued the document, by the two-letter code (WIPO Standard S§T.3). *For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. °Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

American LegalNet, Inc.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. [““"W-F‘“""M"—“‘ML

HN 1027111_v1
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Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Apt of 1995 no Persons are required to respond to a collection of information unless it contains a valid OMR control number

Complete if Known

Substitute for form 144SA/PTO

Application Number 13/294,108
INFORMATION DISCLOSURE :,rl:thZT:\eed Inventor \’;lVo'lvl'emeeVr 1Y0,sz(1'J11
STATEMENT BY APPLICANT o S
(Use as many sheets as necessary) Examiner Name
\sheet | 2 |« ] 6 Attorney Docket Number | ACQI-006/04US 310578-2069
U. S. PATENT DOCUMENTS
Examiner Citq Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials™ No. MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? iknown Figures Appear
5884049 3/16/1999 Atkinson
5907566 5/25/1999 Benson et al.
5909559 6/1/1999 So, John Ling Wing
5933609 8/3/1999 Walker et al.
5935226 8/10/1999 Klein, Dean A.
5941965 8/24/1999 Moroz et al.
5974486 10/26/1999 Siddappa
5978919 11/2/1999 Doi et al.
5991833 11/23/1999 Wandler et al.
5999476 12/7/1999 Dutton et al.
5999952 12/7/1999 Jenkins et al.
6006243 12/21/1999 Karidis
6012145 1/4/2000 Mathers et al.
6025989 2/15/2000 Ayd et al.
6029183 2/22/2000 Jenkins et al.
6038621 3/14/2000 Gale et al.
6046571 4/4/2000 Bovio et al.
6069615 5/30/2000 Abraham et al.
6070214 5/30/2000 Ahern
6104921 8/15/2000 Cosley et al.
6157534 12/5/2000 Gallagher et al.
6161157 12/12/2000 Tripathi
6161524 12/19/2000 Akbarian et al.
6199134 B1 03/6/2001 Deschepper et al.
6202169 B1 3/13/2001 Razzaghe-Ashrafi et al.
6216185 B1 4/10/2001 Chu
6226700 B1 5/1/2001 Wandler et al.
6256689 7/3/2001 Khosrowpour
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ®Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

American LegalNet, Inc.
www. FormsWorkFlow.com

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2. [
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PTO/SB/08a (07-09)

Approved for use through 07/31/2012, OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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(54) A cartridge-based design for portable and fixed computers

(57) A computer system includes a chassis and a internal device to its associated external peripheral
cartridge having separate functional components that device.
interface with one another over a common bus. The

chassis includes a plurality of user interface modules,

which are generally designed and packaged according

to a particular application/work mode, each coupled to a

tirst bus. The cartridge, on the other hand, includes com-

ponents that can be shared among the various applica-

tions/work modes. Specifically, the cartridge has a core

processor and memory coupled to a second bus, and at

least one slot for housing a communication module that

is coupled to the second bus.

In addition, the cartridge may be designed to be con-
figured by the user to have a first form and a second form.
The cartridge of the first form may be utilized for portable
computer processing systems such as laptop. notebook
and sub-notebook systems. The cartridge of the second
form may be designed to be narrow enough to be utilized
in smaller portable computer processing systems, such
as hand-held systems.

-In another- aspect, the computer system includes a
chassis having an internal connector with a first portion
in electrical contact with a first external peripheral device,
and second portion in electrical contact with a second
external peripheral device. An adapter is coupled
between an internal device and the internal connector.
The internal device is associated with either the first or
second external peripheral devices. The adapter has
either a first portion that connects the internal device to
the first portion of the internal connector or a second por-
tion that connects the internal device to the second por-
tion of the internal connector in order to couple the
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Description

This application is related to U.S. Application No.
(attorney docket No. YO994.288), filed concurrently
herewith.

The invention relates to computer processing sys-
tems, and, more particularly, to the packaging of compo-
nents of computer processing systems.

Computer processing systems on the market today
can be segmented generally into two distinct categories:
portable and fixed. Portable computer processing sys-
tems are designed to be portable between different work
sites (i.e. office, home and travel) and may be character-
ized, for example, as luggable computer systems, laptop
computer systems, notebook computer systems, sub-
notebook computer systems, tablet computer systems
and hand held computer systems, sometimes called Per-
sconal Digital Assistants (PDAs). On the other hand, fixed
computer processing systems are intended to remain
stationary in a single work site and may be characterized,
for example, as desktop computer processing systems
and tower computer processing systems.

Portable computer processing systems include
components functionally equivalent to those of the larger
fixed computer processing systems; yet the components
of the portable computer processing system are
designed and packaged for restricted dimensional and
weight specifications required for portability. Such com-
ponents often include, for example, a microprocessor,
associated memory, a lightweight and compact keyboard
and display, and PCMCIA standard devices such as fax-
modems, wired local area network adapters, wireless
local area network interface modules, digital data
exchange adapters and hard disk drives. Yet, because
of the dimensional and weight restrictions associated
with the components of the portable computer process-
ing system, the associated costs of the portable compu-
ter processing system are much greater than the costs
ot comparable fixed computer processing systems, and
these additional costs are reflected in the purchase price
of portable computer processing systems.

Moreover, a user may require two or more computer
systems in separate applications/work modes. For
example, & user may require a fixed desktop computer
system for work and a portable laptop computer system
for travel and home-use. In this case, the user is required
to expend a heavy investment in purchasing the separate
computer systems, which may limit the market for both
the fixed and portable computer processing systems.

Because of these limiting cost factors, there is along
standing need in the field of computer processing sys-
tems to provide efficient and flexible computer process-
ing systems while achieving low costs.

In another aspect, the invention relates to connect-
ing means for connecting various peripheral devices
internal to the chassis of a computer processing system,
such as a PCMCIA fax-modem, to an associated periph-
eral device external to the chassis of the computer
processing system, such as telephone line linked to a
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telephone network. Typically, various internal peripheral
devices are uniquely connectedto their associated exter-
nal peripheral device. For example, an internat PCMCIA
fax-modem may be designed to extend out through a slot
in the chassis and include a unique connector at its
exposed end to mate with a telephone line. However,
such unique connecting means among the various
peripheral devices may create problems in portable com-
puter processing systems, wherein a user must first dis-
connect the peripheral devices to move the computer
processing system from, for example, a home environ-
ment to a work environment, and then reconnect the
peripherals upon return, thereby experiencing undue
delay and frustration.

The above-stated problems and related problems of
the prior art are solved with the principles of the present
invention, a cartridge-based design for portable and
fixed computers. The corhputer system of the present
invention includes afirst chassis having a plurality of user
interface modules each coupled to a first bus, and a sec-
ond chassis having a plurality of user interface modules
each coupled to a second bus. The user interface mod-
ules provide an interface to devices such as a keyboard,
amouse, a display, a speaker, a microphone, a data stor-
age device or various other input/output devices which
are generally designed and packaged according to a par-
ticular application/work mode (e.g., desk-based, taking
home in the evenings, traveling, hand held).

The cartridge, on the other hand, includes compo-
nents that can be shared among the various applica-
tionsiwork modes. Specifically, the cartridge has a core
processor and memory coupled to a third bus, and pos-
sibly atleast one slot for housing a module thatis coupled
to the third bus. The module may be, for example, a PCM-
CIA fax-modem, wired local-area network adapter card,
or a data storage device such as PCMCIA hard disk
drive. The third bus of the cartridge may be detachably
connected to the first bus of the first chassis to form a
first functional system, or the third bus of the cartridge
may be detachably connected to the second bus of the
second chassis to form a second functional system.

By detachably connecting the core processor, mem-
ory, and modules of the cartridge to the user interface
modules of the separate chassis’, the cartridge alone
may be transferred from one environment to another. in
each environment, the chassis’ may be optimized for use
in their respective applications/work mode. By sharing
components between computer processing systems in
separate environments, the cost of the computer
processing system in each environment is substantially
decreased. Furthermore, the use of multiple user inter-
faces optimized for different work modes or tasks is
allowed. '

Moreover, the cartridge may be shared across vari-
ous platforms. For example, both a fixed computer sys-
tem and a portable computer processing system could
incorporate the cartridge of the present invention. By
sharing components between the two platforms, the cost
of the desktop computer processing system and a port-
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able computer processing system is substantially
decreased. .

In addition, the cartridge may be designed to be con-
figured by the user in afirst form and a second form. For
example, the cartridge may include a first portion con-
nected to a second portion by a hinge. The cartridge ot
the first form may be utilized for portable computer
processing systems such as laptop, notebook and sub-
notebook systems. The cartridge of the second form may
be designed to be narrow enough to be utilized in smaller
portable computer processing systems, such as hand-
held systems. By sharing components among the vari-
ous portable computer processing systems, the costs of
such systems is substantially decreased.

In another aspect, the computer system of the
present invention includes a chassis having an internal
connector with a first portion in electrical contact with a
first external peripheral device. A second portion of the
internal connector is in electrical contact with a second
external peripheral device. An adapter is coupled
between an internal device and the internal connector.
The internal device is associated with either the first or
second external peripheral devices. The adapter has
either a first portion that connects the internal device to
the first portion of the internal connector or a second por-
tion that connects the internal device to the second por-
tion of the internal connector in order to couple the
internal device to its associated external peripheral
device.

The benefits of using the adapter in conjunction with
the internal connector of the chassis are two-fold. First,
the user is not required to match the internal device to
its associated external peripheral device because the
connection between the two is automatic. And second,
the internal device may be disconnected from the chas-
sis without disturbing the associated external peripheral
device, thus providing a user-friendly system.

FIG. 1 is a functional block diagram of a computer

processing system in accordance with the presentinven-.

tion.

FIG. 2 is an isometric view of the cartridge of FIG. 1
configured in a first form.

FIG. 3 is an isometric view of the cartridge of FIG. 1
configured in a second form.

FIG. 4 is an isometric top view of the cartridge of

FIG. 2 with PCMCIA cards inserted into slots 3, 4 and 5
plugged into a tablet style user interface chassis.

FIG. S is an isometric top view of the cartridge of
FIG. 3 with PCMCIA cards inserted into slots-3 and 4
plugged into a hand held PDA style user interface chas-
sis.

FIG. 6 is an exploded isometric view of the cartridge
of FIG. 1 configured in a first form.

FIG. 7 is an exploded isometric view of the cartridge
of FIG. 1 configured in a second form. .

FIG. 8 illustrates adapters for connecting various
PCMCIA cards to their respective peripheral devices in
accordance with the present invention.
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FIG. 9(a) is a functional block diagram of the adapt- -
ers of FIG. 8 used in conjunction with a chassis to con-
nect PCMCIA cards to their respective peripheral
devices.

FIG. 9(b) is a cross-sectional side elevational view
of FiG. 9(a).

FIG. 1 illustrates a computer processing system in

- accordance with the present invention. The computer

processing system includes a chassis 100 detachably
connected to a cartridge 200. The chassis 100 includes
a plurality of user interface modules that provide an inter-
face to devices such as a keyboard, a mouse, a display,
a speaker, a microphone, a data storage device or vari-
ous other input/output devices which are generally
designed and packaged according to a particular appli-
cation/work mode (e.g., desk-based, taking home in the
evenings, traveling, hand held). The cartridge 200, onthe
other hand, includes components having computer func-
tions (e.g. processing, memory, data storage) and com-
munications functions that can be shared among the
various applications/work mc,>de£. The cartridge 200 and
the chassis 100 interface with one another over a com-
mon bus 300, for example, a PCl standard bus. The com-
mon bus 300 may include one or more parallel buses
and/or one or more serial buses, such as an ACCESS
bus, an INTEL serial bus, or an IEEE P.1394 serial bus.
By detachably connecting the computer functions of the
cartridge 200 to the user interface modules of the chas-
sis 100, the cartridge 200 may be transferred from one
environment to another. In each environment, the car-
tridge 200 may be connected to separate chassis' 100
which are optimized for use in their respective applica-
tions/work mode. By sharing components between com-
puter processing systems in separate environments, the
cost of the computer processing system in each environ-
ment is substantially decreased. Furthermore, the use
of multiple user interfaces optimized for different work
modes or tasks is allowed.

Specifically, the chassis 100 includes a plurality of
user interface modules coupled to a first bus 102, which
corresponds to the common bus 300. The user interface
modules may include a display interface 104 for driving
an LCD display 106 integrated into the chassis 100 or an
external display connected to the chassis 100 via con-
nector. 108. The display interface typically includes a
graphics controller and associated memory. The user
interface modules may also include an I/O interface 110
that provides an interface to I/O devices such as a data

- storage device 112, an external-keyboard or pointing

device (i.e. mouse) via connector 114, and external
peripheral devices via a serial port 116 and a parallel
port 118. The data storage device 112 may be, for exam-
ple, a magnetic hard disk drive, a tape back-up drive, a
CD-ROM drive or an optical drive. The external periph-
eral devices connected to the serial port 116 and/or par-
allel port 118 may include a printer, a communication
device such as a modem, a pointing device such as a
mouse, and a data processing device that processes /O
data. The data processing device may be, for example,
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a video interface adapter for processing video informa-
tion or an'analog to digital processing device for process-
ing analog signals input to and/or output fromthe system,
such as voice signals input to the system from a micro-
phone and output from the system by a speaker.

The user interface modules may also include a
PCMCIA interface 120 for driving at least one PCMCIA
device inserted into PCMCIA slots 122. The chassis 100
of FIG. 1 includes two PCMCIA slots 122 for example
only; thus, the chassis 100 may include one or a plurality
of PCMCIA slots 122 depending upon the design. The
PCMCIA device inserted into the PCMCIA slots 122 may
be a wired local-area network adapter, a wireless local
area network interface module or a digital data exchange
adapter which are used primarily in the specific location
of the chassis 100. The PCMCIA device may also per-
form any of the functions described above with respect
to the I/O interface 110. The utilization of the PCMCIA
standard bus structure and PCMCIA dimensional con-
figurations with regard to interface 120, slots 122 and the
respective devices inserted into the slots 122 is for con-
venience purposes only, and it is well understood by
those of skill in the art that a similar standard may be
substituted for the PCMCIA standard.

Furthermore, the chassis 100 may include an
expansion bus interface 124 thatbridges the firstbus 102
to an expansion bus 126, which may be, for example, an
AT standard bus. The expansion bus interface 124 con-
verts data transmitted over the first bus 102 to the expan-
sion bus 126, and converts data transmitted over the
expansion bus 126 to the first bus 102. The chassis 100
may also include expansion slots 128 and an expansion
bus connector 130 coupled to the expansion bus 126 to
provide aninterface to additional peripheral devices such
as a network interface card, a CD-ROM, and other forms
of communication and storage devices. The chassis 100
of FIG. 1 includes three expansion slots 128 for example
only; thus, the chassis 100 may include one or a plurality
of expansion slots 128 depending upon the design.

Moreover, the chassis 100 may include a power sup-

ply 132 that provides power to each of the user interface -

modules and to the cartridge 200 via power bus 134 and
connector 136. The power supply 132 may include a volt-
age conversion circuit that converts AC line power to the
appropriate DC voltage levels required by the modules.
The power supply 132 may also include a battery that
supplies the appropriate DC voltage levels to the mod-
ules when the voltage conversion circuit is inactive. The
power bus 134-and common bus 300 may share a single
connector pair, for example, connectors 232,234 and/or
the power bus 134 may be part of the common bus 300.

The cartridge 200 of FIG. 1 includes components
having computer functions that can be shared among the
various applications/work modes. Specifically, the car-
tridge 200 includes a core processor 210 coupled to
memory 212 via a high-speed processor bus 214 and
memory interface 216. The memory 212 may be system
dynamic memory, cache memory, and/or non-volatile
memory. The memory interface 216 performs functions
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such as address decoding and bus control such that the
core processor 210 can read data from and write data to
the memory 212. The memory interface 216 may also
perform functions such as dynamic memory refresh. A
processor bus interface 218 bridges the processor bus
214 to a second bus 220, which corresponds to the com-
mon bus 300. The processor bus interface 218 converts
data transmitted over the processor bus 214 to the sec-
ond bus 220 and converts data transmitted over the sec-
ond bus 220 to the processor bus 214.

The cartridge 200 may also include components
having functions that can be shared among the various
applications/work modes. Specifically, the cartridge 200
may include a PCMCIA interface 222 coupled to the sec-
ond bus 220 for driving at least one PCMCIA device
inserted into PCMCIA slots 224. The cartridge 200 of
FIG. 1 includes five PCMCIA slots 224 for example only;
thus, the cartridge 200 may include one or a plurality of
PCMCIA slots 224 depending upon the design. The
PCMCIA device may be a communication device, such
a wired local-area network adapter, a wireless local area
network interface module, a digital data exchange
adapter, a data storage device such a hard disk, oradata
processing device that processes /O data. The data
processing device may be, for example, a video interface
adapter for processing video information or an analog to
digital processing device for processing analog signals
input to and/or output from the system, such as voice
signals inputto the system from a microphone and output
from the system by a speaker. The PCMCIA slots 224
may be of different configurations (i.e., Type Il and Type
It). To provide the user with flexibility in choosing the
location of specific PCMCIA devices, preferably each ot
the PCMCIA slots 224 have - Type |l configurations.
Again, the utilization of the PCMCIA standard bus struc-
ture and PCMCIA dimensional configurations with
regard to interface 222, slots 224 and the respective
devicesinserted into the slots 224 is for convenience pur-
poses only, and it is well understood by those of skill in
the art that a similar standard may be substituted for the
PCMCIA standard. . . )

The cartridge 200 may also include a power inter-
face 132 that provides the appropriate DC voltage levels
to each of the components of the cartridge 200. The
power interface 226 may be coupled to the power bus
134 of the chassis 100 by mating connector 228 to con-
nector 136. The power interface 226 may also include a
battery 230 that supplies the appropriate DC voitage lev-
els to the components of the cartridge 200 when the car-
tridge 200 is separated from the chassis 100..1t is
contemplated that the battery 230 may be packaged in
a PCMCIA device configuration and housed in a dedi-
cated PCMCIA slot 224, thus expending one of the PCM-
CIA slots 224. .

The components of the cartridge 200 interface with
the modules of the chassis 100 over the common bus
300. The common bus 300 is constructed by mating con-
nector 232 of the chassis 100 with connector 234 of the
cartridge 200, which connects the first bus 102 of the
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chassis 100 to the second bus 220 of the cartridge 200.
By detachably connecting the computer functions of the
cartridge 200 to the user interface modules of the chas-
sis 100, the cartridge 200 may be transferred from one
environment to another. In each environment, the car-
tridge 200 may be connected to separate chassis' 100
which are optimized for use in their respective applica-
tions/work mode. Moreover, by sharing components
between computer processing systems in separate envi-
ronments, the cost of the computer processing system
in each environment is substantially decreased.

The cartridge 200 of FIG. 1 may be designed such
that the cartridge 200 can be configured by the user to
have a first form and a second form. As shown in FIGS.
2 and 3, the cartridge 200 may include a first portion 400
connected to a second portion 500 by hinges 600 or
other suitable connection devices. in this case, the elec-
trical connections between the first portion and the sec-
ond portion may be provided by a flexible cable 650. The
two portions need not have identical dimensions as
shown in FIG. 2.

FIG. 2 illustrates the first form of the cartridge 200
having, for example, a characteristic length, width and
height of 7.5 inches, 6.0 inches and 0.5 inches, respec-
tively, which is suitable for use in desktop, laptop, note-
book and sub-notebook or other large pen or keyboard
based computer processing systems. On the other hand,
FIG. 3 illustrates the second form of the cartridge 200
having, for example, a characteristic length, width and
height of 7.5 inches, 3.0 inches, 1.0 inches, respectively,
which is suitable for a hand held device. As shown in FIG.
3. the second form has a thickness that is twice the thick-
ness of the first form and a width that is half the width of
the first form and narrow enough to be readily grasped
with one hand. Because the cartridge 200 can take two
forms: a first form that is wide yet thin and a second form
that is narrower but thicker than the first from, the car-
tridge 200 can be more easily integrated both into larger
computer processing systems which for ergonomic reé-
sons have a constrained thickness and into hand-held
systems which have a constrained width.

The cartridge 200 of FIG. 2 may also be configured
to have a first form having, for example, a characteristic
length, width and height of 7.5 inches, 6.0 inches and 0.5
inches, respectively, and a second form having, for
example, a characteristic length, width and height of 3.75
inches, 6.0 inches, 1.0 inches, respectively. In this case,
the second form has a thickness that is twice the thick-
ness of the first form and a“tengththat’is half the length
of the first form and narrow enough to be readily grasped
with one hand.

FIG. 4 shows the cartridge 200 of the first form as
depicted in FIG. 2 with PCMCIA cards inserted into slots
3, 4 and S plugged into a tablet style user interface chas-
sis.

FIG. 5 shows the cartridge 200 of the second form
as depicted in FIG. 3 witt: ®CMCIA cards inserted into
slots 3 and 4 plugged into a hand held PDA style user
interface chassis.
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FIGS. 6 and 7 illustrate the cartridge 200 that utilizes
at least one pair of hinged connectors 660 (for example,
two pairs are shown), instead of hinges and flexible
cable, to join the first portion 400 to the second portion
500. FIG. 6 illustrates the first form of the cartridge 200,
which is wide and slim and thus suitable for use in desk-
top, laptop, notebook, sub-note book or other large pen
or keyboard based computer processing systems. FIG.
7 illustrates the second form of the cartridge 200, which
is narrow and thick and thus suitable for a hand held
device.

Moreover, the first portion 400 may include compo-
nents having computer functions (i.e., core processor
210, memory 212, memory interface 216, and loca! bus
interface 218), and the second portion 500 may include
PCMCIA components (i.e., PCMCIA interface 222 and
associated devices). Using the hinged connector pairs
660 allows the first portion 400 to be disconnected from
the second portion 500. In this case, the first form of the
cartridge 200 may include, for example, thefirstand sec- -
ond portions 400,500 connected as shown in FIG. 6,
which is suitable for use in desktop, laptop, notebook,
sub-note book or other large pen or keyboard based
computer processing systems. On the other hand, the
second form of the cartridge 200 may include only the
first portion 400, which may be suitable for a hand held
device.

In another aspect, the computer system of the
presentinvention as shown in FIGS. 8, 9(a) and 9(b) may
include a chassis 700 that provides a cableless connec-
tion between at least two internal devices housed within
the chassis 700 and external connectors of the chassis
700 that connect to external peripheral devices associ-
ated with each of the internal devices. For example, as
depicted in FIGS. 8, 9(a) and 9(b), the internal devices
may be a PCMCIA modem card 710, a PCMCIA wireless
communication card 720 and a PCMCIA wired local area
network adapter card 725. The external peripheral
devices associated with each of the internal devices may
be aphoneline adapter 730, an antenna 740 and a local-
area network connector 745, respectively. Normally, the
internal devices are connected directly or indirectly via
cables to their associated external peripheral devices.
These cables are often annoying because they must be
disconnected whenever the internal device is removed
from the chassis. they must be associated with the cor-
rect internal device and external peripheral device, and
they often exit the front or side of the chassis 700 in an

“inconvenient and unattractive manner. The computer

system of the present invention eliminates the need for
such annoying cables.

Specificaliy, the chassis 700 includes an internal
connector 750 that connects to at least two internal
devices. As shown in FIGS. 8, 9(a) and 9(b), the internal
devices may be a PCMCIA modem card 710, a wireless
PCMCIA communication card 720 or a wired PCMCIA
local-area adapter card 725. The internal devices are
separately associated with external peripheral devices.
For example, as shown in FIGS. 8, 9(a) and 9(b). the
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PCMCIA modem card 710 is associated with the phone
line adapter 730, the wireless PCMCIA communication
card 720 is associated with the antenna 740, and the
wired PCMCIA local-area network adapter card is asso-
ciated with the local-area network connector 745. A first
portion 760 of the internal connector 750 is in electrical
contact with a first external peripheral device, for exam-
ple, the phone line adapter 730. A second portion 770 of
the internal connector is in electrical contact with a sec-
ond external peripheral device, for example, the antenna
740. A unique adapter 780 is coupied between each
internal device and the internal connector 750. The
adapter 780 has either a first portion 790 that connects
the internal device to the first portion 760 of the internal
connector 750 or a second portion 800 that connects the
internal device to the second portion 770 of the internal
connector 750 in order to couple the internal device to
its associated external peripheral device.

As described above, the adapters 780 and the inter-
nal connector 750 provide a cableless connection
between two internal devices and their associated exter-
nal peripheral devices. However, the present invention is
not limited in this respect and may be used connection
three or more internal devices and their associated exter-
nal peripheral devices. For example, as shown in FIGS.
8 and 9(a). the internal connector 750 may include a third
portion 810 in electrical contact with a third external
peripheral device, for example, the local area network
adapter 745. The adapter 780 then has either a first por-
tion 790 that connects the internal device to the first por-
tion 760 of the internal connector 750 or a second portion
800 that connects the internal device to the second por-
tion 770 of the internal connector 750 or a third portion
820 that connects the internal device to the third portion
810 of the internal connector 750 such that the internal
device is coupled to its associated external peripheral
device. .

The benefits of using the adapters 780 in conjunc-
tion with the internal connector 750 of the chassis 700
are two-fold. First, as long as the appropriate adapter
780 is affixed to the respective internal device, the user
is not required to match the internal device to its associ-
ated external peripheral device because the connection
between the two is automatic. And second, the internal
device may be disconnected from the chassis 700 with-
out disturbing the associated external peripheral device,
thus providing a user-friendly system. Typically, the
adapters 780 remain affixed to their respective internal
device ready for-insertion into another chassis 700.

Although the invention has been shown and
described with respect to the particular embodiments
thereof, it should be understood by those skilled in the
art that the foregoing and various other changes, omis-
sions, and additions in the form and detail thereof may
be made without departing from the spirit and scope of
the invention.
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Claims

A computer system comprising:

a first chassis having at least one user interface
module coupled to a first bus;

a second chassis, different than said first chassis,
having at least one user interface module coupled
to a second bus; and

a cartridge having a core processor and memory.
coupled to a third bus;

wherein said third bus of said cartridge is detachably
connected to said first bus of said first chassis to
form a first functional system, and said third bus of
said cartridge is detachably connected to said sec-
ond bus of said second chassis to form a second
functional system.

The computer system of claim 1, wherein said at
least one user interface module of said first chassis
is optimized for use in a first mode, and said at least
one user interface module of said second chassis is
optimized for use in a.second mode different than
said first mode.

The computer system of claim 1, wherein said first,
second and third buses each comprise a plurality of -
buses.

The computer system of claim 3, wherein said plu-
rality of buses of said first bus connects to said piu-
rality of buses of said third bus through a first
common connector, and said plurality of buses of
said second bus connects to said plurality of buses
of said third bus through a second common connec-
tor.

The computer system of claim 3, wherein said plu-
rality of buses of said first bus connects to said plu-
rality of buses of said third bus through separate first
connectors, and said plurality of buses of said sec-
ond bus connects to said plurality of buses of said
third bus through separate second connectors.

The computer system of claim 1, wherein said ca}:
tridge can be configured by a user of said computer
system to have a first form and a second form.

The computer system of claim 6, wherein said caf,—
tridge comprises a first portion connected to a sec-
ond portion by at least one hinge and a cable.

The computer system of claim 6, wherein said car-
tridge comprises a first portion connected to a sec-
ond portion by at least one hinged connector.

The computer system of claim 6, wherein said car-
tridge of said first form comprises a first portion con-
nected to a second portion by a first connector, and
said cartridge of said second form comprises said
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14.
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16.

17.

18.

19.

20.

21.

22.

1

first portion connected to said second portion by a
second connector different than said first connector.

The computer system of claim 6, wherein said first
form has a predetermined width, length, and thick-
ness, and said second form has a width approxi-
mately half the width of said first form and a
thickness approximately twice the thickness of said
first form.

The computer system of claim 10, wherein said
width of said second form is narrow enough to be
readily grasped with one hand.

The computer system of claim 6, wherein said first
form has a predetermined width, length, and thick-
ness, and said second form has a length approxi-
mately haif the length of said first form and a
thickness approximately twice the thickness of said
first form.

The computer system of claim 12, wherein said
length of said second form is short enough to be
readily grasped with one hand.

The computer system of claim 1, wherein said car-
tridge comprises at least one slot for housing a mod-
ule that is coupled to said second bus.

The computer system of claim 14, wherein said
module is an wireless communication module, a
modem, a wired local area network adapter, a digital
communication module, an analog communication
module, a data storage device, or a data processing
device.

The computer system of claim 20, wherein said data
storage device is a hard disk drive.

The computer system of claim 14, wherein said
module is a data processing device.

The computer system of claim 22, wherein said data
processing device is a video interface adapter.

The computer system of claim 22, wherein said data
processing device processes analog signals input to

and/or output from the computer system.

The computer system of claim 24, wherein said ana-
log signals are voice signals.

The computer system of claim 14, wherein said slot
is a PCMCIA standard slot.

The computer system of claim 14,

wherein one of said first chassis and said second:

chassis has an internal connector having a first por-
tion in electrical contact with a first external periph-
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23.

24,

25.

26.

27.

12

eral device, a second portion in electrical contact
with said second external peripheral device and a
third portion in electrical contact with a third external
peripheral device, said module being associated
with one of said first, second and third external
peripheral devices; and .
said computer system further comprises an adapter
for coupling said module to said internal connector,
said adapter having one of a first portion that con-
nects to said first portion of said internal connector,
a second portion that connects to said second por-
tion of said internal connector, and a third portion
that connects to said third portion of said third por-
tion of said internal connector.

The computer system of claim 14,

wherein one of said first chassis and said second
chassis has an internal connector having a first por-
tion in electrical contact with a first external periph-
eral device and a second portionin electrical contact
with a second external peripheral device, said mod-
ule being associated with one of said first external
peripheral device and said second external periph-
eral device; and

said computer system further comprises an adapter
for coupling said module to said internal connector,
said adapter having one of a first portion that con-
nects to said first portion of said internal connector
and a second portion that connects to said second
portion of said internal connector.

The computer system of claim 28, wherein said
module is a PCMCIA device.

The computer system of claim 28, wherein said
module is a modem and said one of said first and
second external peripheral devices is a telephone
line.

The computer system of claim 28, wherein said
module is a wired local area network adapter and
said one of said first and second external peripheral
devices is a wired local-area network communica-
tion link.

The computer system of claim 28, wherein said
module is a wireless communication module and

. said one of said first and second peripheral devices

- comprises an antenna.

28.

29.

The computer system of claim 28, wherein said
module is a data communication module and said
one of said first and second peripheral devices is a
data communication link.

The computer system of claim 28, wherein said
module is a video interface adapter and said one of °
said first and second peripheral devices is video link.
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{54) {TITLE OF THE INVENTION}
Detachable Information Processing
Device

{57} Abstract

( Y To provide wmeans for
expanding the range of use of PPMs,
apperiatning o detachable  data
processing  devices  structwred  from
PPMs and DSs.

{CONSTITUTION) A ROM for storing
mformation dicating a D5 conling
capability is provided, and also a
selecting  circuit  for selecting  a
plurality of escillator circuits and CPU
operating frequencies is provided in a
PPM. Given this, information s read
ount frora the ROM at the gme of
system startup, fo identify the cooling
capability of the DS, aud & CPU
aperat equency  that prodix
quantity of heat for which the operation
of the PPM can be assured is set.
(Errecrsy While it is not possible to
use the maximmn performance of the
PPM, thi

ables the use ofa DS with a m
cooling capability, increasing the combined utility.

Mewmory/Bus Controt Crreuit
Oscillator {66 MHz)

7 Osciliator {33 MUz}
3: Register
3o BDD Contret Cireuit
: soting Portion
Comnecting Porton
swer Supply €
2: Power Suppiy
38: Expausion 8ot
: Expansion Slot
LEFT  OF  ROM]
Informatio:

Cooling

{: Notebook-Type
1: Deslstop-

&

d Control Circuit

T K

36 VO Coutrot Cireuit
43: Non-Volatile RAM

44 P Contol Cireuit
30: LAN Cleouit

31: D8P C
3%: hsplay Contro) Circuit
33: 8CSI Circuit
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{Bcors OF PATERT CLAIMS)

(Cramv 1y A detachable data processing device comiprising:
a personal processor module (hereinafter termed a "FPM™),
structiged from: a UPU; a memory: a ocal bus fo which
vagous fypes of devices are connected;

a rwemory/bus controliing circmt enabling the transmission
and reception of data between the CPU, the memory, and
the devices on the i bus; and a connecting poriion
capable of exchanging information with an  external
mforraation device using the local bus; and

station (hereinafter abbreviated "DS")
compris a local bus counecti
counecting to the FPM; any give\“ number of devices on the
focal bus; and & power supply circait for supplying power;

wherein:

the CPU is able to access a device on the local bus of the

DS when the PPM and the DS are in a connecied state;
comprsing:

enerating a phuality of clocks at different

a selecting circuit for providing to the CPU a clock
selected from the plurality of ¢l
a register, ou the CPU local bus
information; and
means fer storing DS coelmc-' capability information,
accessible through the I8 Jocal bus; wherein
a program s provided in 1IV1v memory 50 as 1o set the
register with specific selechion mformation, each time the
power supply is turned ON, in accordance with the cocling
capability that is stored within the DS, so as to conirol the
amoutt of heat produced by the PPM in accordance with
the DS cooling capability.
(DETAILED DESCRIPTION OF THE INVENT
0001
{AREA oF Use
fo a detachable lnformation processing device wherein a
specific component can be detached and is portable, in the
ield of informaton processing  devices such  ag

orkstations and pe ‘Q(}n\:i computers, and pertains to
means for expanding the scope of applicability so as
snable the use of <:<smpamer.15 i a large varety of
combinations.

(0002)
(PRA(‘:[\ ART} M present, there is a diversification of the
forms of use of personal computers as pessonal computers
are becoming ubiquitous. One of these is a trend wherein a
single 1ndividual uses a plarahty of personal comaputers. As
a specific example, one may consider a businessman who
nses three machines: a deskiop personal computer us cd at
the office, 2 ootebook persopal cowputer carned on
business trips, and an mexpensive personal computer used
at home.
{00 ‘)3) A deta('h ible personal compuier has appeared on the
e o such needs. The thought process is
one s}f being able to detach for use, from the deskiop
compuier used in the office, only *&-\,x elerents that must
be carried away. The basic structure is that of a notebook
persopal computer and 8 docking station (hereinafier
termed a DY), whers, when the notshook personal
computer is ected, it can be used as a deskiop personal

is

for storing clock selection

JON}

ity INDUSTRY) The present invention relates

-

ompuier. T the "Electronic Information Device and
ocking Station," disclosed in Japanese Unexamined

portion capable of

Japaunese Unexamined Patent Application Fublication HO-28%953

Patent Application Publication H4-263304, as
prior art.
(0004}
(PROPlF% SOLVED BY THE PRESENT INVENTION) In the poior
art set forth above, the & wet is for fhe notebook personal
corm }\um to be ports table; however, 1 the present invention
the object is to improve the portability, and a system is
ewvisioned wherein a si component comprising the
CPLL the memory, and the hard disk device fropu the
deskiop PC can be detached fror the main unit. Here the
component set forth above is defined as a personal
processor module (hereinafter abbreviated "PEM") and the
main unit other than the PPM is defined as the docking
station {heremnafter abbreviated "DS™). The PPM and the
DS can be envisioned as having the same relationship as a
cassette tape and the video deck in a video system. While
the PPM and the DS do not fanction at all individuaily,
when the PPM and the DS are connected, they function as a
usable personal computer.
(0005 In this type of detachable information processing
device, the PPMs can be considered to be of a variety of
different types of pmda(ts with different processing
capabilities, meraory capacines, and the like, and the I}
can be considered to be a variety of different types of
products depending on the state of use, such as a notebook-
wpe a desktop-type, or the like. In partienlar, the amount
18 generated by a PPM that can be used in a
notebook-type DS, which is a packaging structure that has a
small case and lacks a fan, and the Eike. and thus has hitle
cooling capability, is limited. Because of this, even if a
high-performance PPM with a large power omumpmm
were physically attached to a IS, w practice 1t could not be
used. In practice, while the power consuruption of a
notebook PC s about 10 W, a 100 MIPS-class CPU al
is more 1h.n 10 W, In this way, the control of heat
production 1s an issue, and reduces the combined utility of
the PPM and the DS, Consequently, the problem to be
solved by the present invention is to increase the combined
utility, taking info consideration the amonnt of heat
produced aud the cooling capability.

3 type of

amone

{MEANS FOR SOLVING THE PrOBLEM) In order to solve the
problem set forth abm e, a RO\/I for storing information
wdicating & DS oo HITT ity is provided, (md also a

g a phurality

%

circuits and CPU operating frequencies is prm'ided noa
PPM.
{OUG"’

ATION}Y At the fime of system startup, information is
read out from the ROM o identify the cooling capability of
the DS, In response, a CPU operating frequency that
produces an amount of heat for which the operation of the
PEM is assured is selected. An oscillator corresponding to

this frequency is selected by the selecting circnit. Given the
above, while it is pot possible to wuse the rsaximum
performance of the PPM, this enables the use of a DS with
a multifunctional  cocling capability, increasing the

cowbined utility.
{3008}
{EXAMPLES OF EMBODIMENT} An example of embodiment

of the 1t invention will be described below. FIG. 1
and FIG. 2 will be used first to explain a product image of a
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detachable mformation processing device that is structured
from a PPM and a DS. FIG. | is an external view when the
PPM has been removed, and FIG. 2 is an exiernal view
when the PPM s attached to the IS In these figuees,
identical compone re assigned identical codes. Yo the
figares, {35 a PPM, 215 a DS, 3 is a PPM insertion slot in
the DS 2, 4 is a display device, and § is a kevboard. When
the detachable information “Jros:essing device is used,
PPM 1 s wiserted donfo the D8 2, as illustrated in FIG. 2. On
the other hand, when the PPM is transported, the DS 2 s
removed, as illustrated i FIG. 1. The user need only
trausport the detached PPM |, For exawple, when used at
both the workplace and at howe, only a single PFM 1 and
docking statious nesd be purchased. When compared o a
haiebook information processing device, the display device
4 and the keyboard 5 are not included in the FPM [, and
thus the device is ﬂma'i and lghtweight, and superior in
terms of port: The internal structuee of the PPM 1§
and of the DS 2 WLL be explained next.
{0009y Fig. 3 is a block diagram of a detachable
information processing device. In this figure, identical
med to the cirontt blocks that have the same
functions as ip FIG. 10 The PPM 1 s stmctured from a
system ciremt 10 of Lhc electronic circuit portion, and a
copnecting portion [l that bridges to the DS 2. In the
systewn ciremit 10, 12 is a CPU, 13 & a memory/bus
controthng  oirentt, 14 s a r‘m(ic)m ace WEMOry
(hereinafier abbreviated "RAM™), 13 is a read only memaory
{(hereinafter abbraviated "ROM™), 19 18 a non-volatile RAM
from which the data that has been written is not lost even if
the power supply is turued off, 16 is ¢ isk drive
{herewnafter abbreviated "HDIF c"imtmihrig cigenis, 17 s
an HDD, and 18 is a focal bus. 24 is a power supply line to
the systern circuit 10. The DS 2 is stuctured from an
electronic civeuit portion system civenit 20, a connecting
portion 21 that brudges to the PPM 1, and a power supply
control crecuit 23 that converts from AC (altt"*xa[inﬂ
cutrent} to DC {divect current) and that controls the }‘ow
supply to a power supply circuit 22, the system circnit
and the like. The power supply control cireuit 23 not only
supphes power 0 the system ciromt 10 through the
connecting poriiens 21 and {1, but also detects whether or
not the PPM | is connected, through a connection
information signal line 25. Additionally, the system circuits
types of data
mmuvq the -ocai bus 18 & that is connected by the counecting
3 this way, the PPM | and the DS 2
are a;t‘xchatle, ﬁgtaclmb ¢ with the connecting portions 11
and 21 as the contact poiuts.
{0310) The detailed structure of the systers ciremt 20
within the DS 2 will be explained here. As devices that are
connected through the local bus 18, 30 is a LAN circuit
connecting to a network, 31 is a D8P ‘:J.:,ui[ for performing
digital processing of signals such as andio and video
signals, 32 is a display confrol circmt %2 for disrhvmv
wecessary information on a display device 4, 33 18 a SCSI
control circuit for controlling the moverment Qi data to/from
a file device, or the like, 34 and 35 are and HDD and a CH-
ROM that are controlled by the SCSI civemt 33, and 36 is
an /O control circuit for bridging between the local bus 18
and an ¥O bus 37. As devices that are connected to the
bus 37, 37 through 38 are siots into which

ine

13 and 20 can send and receive various
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various types of VO cards may be /—H is a
keyboard control circuit for coxltroﬂmﬂ hoard 3, 42
18 an FBC for conirolling a floppy disk, 4% is @ non-volatile
RAM for storug various types of system information, and
44 1s a printer conteol oirenit for controlling a printer. Alt of
these devices within the systern circuit 20 are accessed by
the CPU 12 within the PPM 1 in the siate wherein the
connecting portions 11 and 22 are conaected. The overail
operation of the system in this case will be explained
below.

{0011) When the power supply circuit 22 begins to supply
power, the power supply control circuit 23 detects, through
the conpection information signal line 25, whether or not
the PPM 1 is conuected. If conuected, theu the supply of
power throngh the power supply hine 24 to the DS 2 systera
circuit 20 and to the PPM | system circuit 10 conunences.

The CPU 12 that receives this supply of power begins ifs
operations. Fiest a program that 18 stored within the ROM
15 is executed. s program not only sets up the
information that is required for the initialization of the
various devices within the system circuit 10 and the system
circuit 20, but al wfirms the operations thersof. If there
ars no problems w any of the devices, then the CPU
issnes a read command to the HDD control circuit 16 o
download, into the RAM 14, a system program that is
stored on the HDBD 17 Once the download has been

comipleted, then the UPU 12 executes this system program.
The bystm program 1s typically known as the "operating
era” (hereinafter abbreviated as "0S"), and as specific
products, there are MS-DOS and UNIX. While the
fundamental O8 operations are identical, there are
ifferences w the ()per‘aﬁim anvi gent depending on the
types of FO that are used. {n o ssorh the di ’f OrEnees
in the operating environments, programs known as "device
drivers” that are cowpatible with the vatous VOs are
downdoaded from the HID 17 wuto the RAM 14, Omce the
device drivers have been set up and the startup of the OS
has been corapleted, then the user muns various types of
application software as necessary. For example, when one
considers a word processor as the application software, the
operation thereof may be summadzed as follows. I the
program is stored 1o the HDD 17, then the OF 1ssues, to the
device driver of the HDD conirol circuit 16, an instruction
o readout the applicable program. This causes the device
driver to send a command to the DD control clecuit 16, o
thereby transfer the prograw from the HBD 17 fo the RAM
{4, Once the wansfer has been completed. the program is

executed to launch the word processor. After the startup
s

ruction sued to the device driver of the SCSI circuit
33y ovder to readont a document file that is stored on the
HED 34 or on the CD-ROM 35, to thereby wransfer the
document file data from the HDD 34 or the CD-ROM 35 10
the RAM 14. In order to display this data, the device dover
of a dispi it 32 is used to trapsfer the
necessary ; splay conirol
circuit 32. The display control civemt 32 converts this data
into visual data that can be displayed, and sends the data to
-}\ display device 4. In order to edit the docuwment that is

1

layed, edit data that has been inputted through the

Bl

keyboard 5 is received by the keyboard contrel ciremt 41,
vnd the device driver thereof is used to transfer this data
sto the RAM 4, The document file that is already stored
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in the KAM 14 is edited in accordance with this edit data,
and the data after editing is again sent to the display control
cirenit 32, to display, ou the display device 4, the docwent
after editrug. The device drivers corresp oondi ing w the
vagous types of FO are used i this way fo ped’orm a
variety of tasks. When transferning document files to other
mformation devices that are connected via a networlk, the
device driver of the LAN ¢ it 30 is used; the device
driver of the DSP circmt 31 is used for andio outpunt of the
decuraent data; the device dnver of the SUSH circunit 33 is
used for storing the document file to the HDD 34; the
device dover of the print control circuit 44 is used for
printing the d(u,u.\.«rt and the device driver of the FDC 42
is used for storing the docuwment fo a floppy disk.
(0012) As des hc* above, in the detachable information
processing device according to the present invention, the
PPM 1 can be attached to the D\ 2 to simcture @
comple e syet&m This type of detachable information
sing device that is structared frorn a PPM and a DS
st be compaitble with a broad range of applications,
a hi h«pm‘mnna_nce deskiop-type to a small and
weight notebook-type. In particular, when a PPM that
uses a high-perfor e wiebook-type

nee CPU is used na
D5, the cooling raeans for the PPM, which produces a great
deal of heat, becomes a problem. Here it is possible to give
up the use of the PPM at full power, to use the PPM with
performance ruatching  the codl capability of the
hatebook-type DS, A specific example of embodiment of
this is described below.
(0013) FIG. 4 is a block diagram of a detachal
mformation processing device wherein the performance of
the PPM can be adjusted o accordance with the cooling
capability of the DS. In this figure, dentical codes are
assigned to identical signal lines and to circuit blocks that
have the same functions as in FIG. 3. In the =, 70 is an
oscillator for producing a 66 MHz dock signal, 71 3s an
oscillator for producing a 33 MHz clock mgnm 72
selecting circuit f v the a orww}tun ed clock si

RUM for st(n’mg the cooling information i'ot‘ me D82
cooling mﬁmm ition that is stored in the ROM 73 indicates
is a notebook type when this information is 0,
cales that the DS 2 is a top-type when this
i 12 18 able to read in this
information to identify whether the connected DS 2 is a
desktop-type or a notebook-type. Additionally, the CPU {2
is able to select an operating frequency of either 66 MHz or
33 ?\/H'}Z bv W ng umn 1;1tiem e *l"e regi

Speciiic
when Ehe signal Iwe of {Ly qekc.ion <=10na1 hne 74
or selects the oscillator 71 when the signal B P

Couseguently, when the CPU 12 writes a "1, the selectior
signal bne 74 outpuis a "H" level ou the selection signal
line 74, causing the 66 MHz clock signal of the osciilator
70 to be the clock for the CPU 12, Conversely, when the
CPU 12 writes a "0", the selection signal line 74 ouipuis a
"L level on the qelcumn signal Bue 74, cansing the 33
MHz clock signal of the oscillator 71 to be the clock for the
CPU 12, The amount of heat produced by the PPM |
wherein the CPU 12 is operating at 33 MHz can be kept to
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ajevel that is not a problers for the cooling capability of the
notebook-type DS. On the other hand, when it comes to the
amount of heat that is produced by the PPM | when
operating at 66 MHz, the ca)ahng cayp ity of the
qme‘mok fype I8 {¢ inadequate, but amount of heat is
not a problers for a desktop-type DS, These functions are
.mmp"' arent to the user, but instead the operating speed is
elected by a program that s stored in the ROM 15, A flow
ch;iri of this program is described below.
{0014y FIG. 5 15 a flow chart for setting the operating
frequency of the CPU 12. This will be exp L ined below.
After the power supply is turned on, the CPU 12 reads out
the cooling information from the ROM 75 I the cooling
information 1 71", then a "1™ is witten o the register 73, o
thereby select the 66 MHz clock. Conversely, if the cooling
information is "0", thena "0" is Wr‘ ten to the register 73, to
thereby select the 33 MHz After the operating
frequency of the (PU 12 been sei, then the
guration i3 detected, and the system is started up.
Thereafter, the application software is launched to perform
the desired tasks.
(0015}
{EFFECTS OF THE INVENTION} As described above, a high-
performance PPM purchased by the user can be used eve
in a notebook-type by reducing the operating speed ‘hueof
expanding its scope of application. In particular, because,
in the present example of ewbodwnent, the sysiem
determines the operating speed automatically, the user need
not be aware of the relationship between the operating
speed and the cooling capability. This also prevenis
weidents that could be cansed by user error in the settings.
The combired utility of the PPM and the 138 can be
improved thereby.
{BriEry DESCRIFTION OF THE DRAWINGS)
FIG. 1 is an external view of a detachable nformation
processing device as set forth in an example of embodiment
acyordu 2 o the present inventi
FI3. 2 13 an external view of the same detachable
information processing device.
FIG. 3 is a block diagrawm of the same detachable
tnform: ilmn processing device.
Fig. 4 a block diagram i ating an example of
embodiment according to the present invention.
FIG. 5 is a flowchart for the same.
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The invention refers to & computer incorporating components necessary for data
processing, such as e.g. main board with CPU, primary and secondary memaory
and electronics for driving peripheral equipment such as monitor, kevboard,
printer, steetera, and which computer is composed by at least two easily
interconneciable parts. The invention Is realized in that the computer consists on
one hand of a docking station infended mainly for stationary instaliation and on
the other hand & detachable and easily moveable module, and that the docking
station at least incorporates or is connected to a power supply, elecironic
components for driving the peripheral equipment such as maonitor, keyboard,
printer and that the module incorporates at least the CPU, a primary and
secondary memaory, and that the module is arranged 1o be moveable belween
and o be dockable in, or connectable to different docking stations, and that the
module and the docking station, when joined together form an integral unit,
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A COMPUTER COMPRISING AT LEAST TWO EASILY INTERCONNEC-
TABLE PARTS :

Introduction

The invention refers © & computer incorporating components necsssary for data
processing, such as e.g. main board with CPU, pomary and secondary memory
and electronic components for driving penphersl squipment such as montior unit,
keyboard, printer, eicetera, and which computer consists of al Jeast swo casily
interconnectable parts,

Background of the invention

The compuiers available on the market today are normally rather expessive and
bulky. The complete units are furthermeore rather heavy. Most computers are of
statiorary fype i.e. they are not intended to be easily portable between differsat
work sites, and they therefore are neither casy to move, o indtall or to start up.
Installation of a computer requires & certain knowledge and also carefulness in
order 1o avold damages to the sensitive parts of the system, Beside the phyaical
placement and positioning of the computer box and the monitor installation
normally involves that a number of connections must be made &g, conneetion of
the compuier to a possitle network, interconnection of keyboard and computer,
connection of monitor, printer, mouse, connection of maing voltage, stosters.

it is often desirable to be able o carry along all programmes and all “private” data
from ons work site fo another in & simple manner, This requirement can come

up e.g. when vistting a client’s office, during travel, in a car, & boat, otccters. The
user thereby has acess to, and can easdly work, with the same software and data at
soveral different work sites, It is then necessary to have 3 working ool which is
easy to carry slong and easy to start up i8 order to allow the vser swiftly to stan
his work, withowt the need for making 2 fimewasting installation of the computer at
the new location. It is thus of critical importance that the stavting up time can be
redoeed,
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For the purpose of favilitating the transfer of data from one computer 1o another &
has eardier been developed movable secondary memories (hard discs). These
systems require that s complete computer equipment is available at each work site,
except for the hard dise itself, which is brought along. This means that the
cormputer with its central processer vl {CPU), mesnory (RAM), mathematic
processor unit (MPU} and othar internal equipment such as drive slectronics for the
peripheral equipment, etoptera, must be available at every work station.
Unfortunately these comporents are the most expensive parks of & computer systen,
Cost developmens can be expected 0 g0 towards cheaper components, bot sver
bigper capacity is on the other band required from the computers for being able to
handle the ever mors complex softwares, The systes with moveable hard dise(s)
therefore will become comparatively expensive as at least two complete computers
and one moveable hard dise have to be used.

In more tecent time small portable computers, so called nolsbook computers have
heen developed. These computers however suffer from a number of crucial
drawbacks, The battery powered computers are ofien rather heavy and bulky and
must normally be carried along s an extra hriefease. The operating time will
farthermore be rather short as the mechanical components such as floppy dise
drives, hard discs, etosters, consume much SORIRY.

The graphic display uni¢ will not give the same resolution and not the color guality,
% fixedly installed mondtor unit normally can offer. Display units based on Hquid
crysal technique are often slow and have smalier display surface. The postable
display units furthermore require that surrounding light falling therson is reduced
and that the diplay surface §s viewed straight from the front as the viewing angle is
Timited. The keyboards are also small and inconvinient to work with. Poriable
compiers when not powered by built-in batteries, furthermore have o be
connected to mains volage vin 2 cable, which then must be carrded along, Then the
use I Hutted by the distance to a voltage wp.

Said drawbacks contribute o the fact that portable computers are manufactured and
marketsd in smaller series resulting In substantially higher prices as compared 0
sorresponding computers intended for “fixed installation”. This is consequently 2
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clesr compatetive drawback,

With known technigque 8 is thus today possible to transfer and use programmes and
data between two or mote computer stattons. The transfer may take placs e, vis
data discettes, or, as mentionsd via moveable hard discs. The firstrmentioned i3 an
inexpensive solution bul requires s comprehensive work and it 15 in practice almost
unused when it concerns data between different work stations, The technique
furthermors requires expensive standard computers {with central processor units
and RAM-storages) at the different work sites,

The portable compuies are neither & sound altermative, La. due to their high price,
their limited diplay unit quality and due to the fact that series of connections must
be made before any real work can start {connsction to mains voltage, network,
further peripheral squipment, such ag printer, mouss, stosters).

Purpose and most essential features of the nvention

The purpose of the invention 18 to provide a computer which sliminates the
abovementioned drawbacks aud combines the capacity of & powerfal computer with
& conventent flexible and cost effecient utilization and the use of which can be
compared to baving access both (o a stationary and 1o & portable computer, The
invention shall make possible simple instaliation at home, at the work site, at the
customer's offics, in the car, in the bogt, in the weekend cottsge, in the caravan,
stestera, and B also shall reduce the need of fle transfer between different
computer stxions.

Another purpose of the invention is to make the most expensive and valusble parts
of the computer umussble to others than the owner, or to personnzl authorized by
the owner, and the parts shall be easy o lock for reducing the dsk for theft.

& furiher purpose of the invention is to make possible pp-grading of older
compuier systems it & simple manner in order to achivve larger computer capacity
at 2 lower cost and with additional user advantages gained with the invention. This
is ohtained by the features defined in the claims.
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Trawing Hst

The invention herinafier will be further described with reference o the

accompanying drawings, whersin

Fig 1, schemaieally shows a work station, with the pants included thersin, i
sceordance with the lnvention,

Fig 3, shows more in detail, the parts included In the computer according to the
invention and,

Fig 3, shows & module aceording to the invention, with the components forming
part thereof and shown partly broken up.

Prefered emnbodinent

In figure 1 i shown a work station built in accordance with the invention. The
work station maisly comprises & computer 1 and peripheral squipment 58, The
computer 1 consists in tumn of a docking station 2 and 8 module 3 inserted thersin,
A series of peripheral units such as a mondtor 5, & keyboard §, a laser printer 7, 2
digitizer § and 2 mouse § are connested o the computer i via connectors 4, The
computer is forther equipped with 2 connection intended for an externad setwork
10, For doiving the computer 1 is required mains current, wich is supplied viz a
consector for mains voltage 11,

The docking station 2 is mainly intended for stationary installation at a work site
whersss the module 3 is detachable and intended to be easily moveable. For this
purpase the docking station 2 ds provided with a revess 12, the inner measures of
which mainly corresponds to the outer measures of the sodule 3 and in which
recess 12 the modide 3 can be pushed in and be connected to the docking station 2
slestricatly andfor as to signals e.g. via electrical connectars 13, 22 or contact-free
iz optical members {not shown). The optical system sy for instance comprise
signal transfer units {not shown}, having wansoitting and recleving functions, and
being positioned in the modele 3 a3 well as in the docking station 2, and by moans
of which signal transmission is effected in a contact-fres mode, &.g. via optical
member such 23 laser optics, LED technique or the ke, The signal transmisssion
is effected a8 a speed about 100 MBaud,

The connecors 13, 22 are preferably of convestional type with a male part and &
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fomale part. For transmission of the data via the data bug, the connector 13, 22
incorporates & number of contact pins, ¢.g. S0, The connector 13, 22 incorporates
either an integral or separate part for transmission of drive current. For this
purpese is normadly required 4 contact pins. The connector 13 in the module 3 i
prefersbly recessed into the casing in order o reduce the risk for mechanical
damages 1o the contact pins, whersas the male part of the connector 22 15 provided
irs the docking station 2, whers it Is well protected for mechanical damages,

Preferably the modude 3 i designed with the same installation dimensions as 2
nonmally 3.5 floppy discette drive but & may of course also be designed with
larger or smaller installation dimensions. Packing of the necessary slectronics
within the smaller dimensions is made possible by new generation of moveable
auxiliwey storsges {e.g. hard dizes) that has been developed, As an sxample &t can
be meationed that & hard dise kaown a5 PrajreTek {registrered tadomark) with @
4.3% dise has the sxtornal dimensions 100 x 70 x 15 mm and accomodates 20 Mb.
A somewhat bigger but for this purpose quite useful hard dise acoomodates 40 Mb
and the dovelopment goes towards hard dises having higher capacity. It is of course
passibie alse {o use statiopary clectronic storages as secondwry memory.

in Fig. 2 the paris incorporated in the computer 1 are further shown. In the module
3 there s &g provided a secondary memory 14, preforably 2 hand dise drive
{HDD}, also other expensive clectonies, such as main board 15 with 2 central
provessar wnit {CFU) 16, 2 contrel program unit for the computar (BIOS) 17,
primary storsges (RAM) 18, eteetera. It alse shall be possible optionally to install 2
soatematioal coprocessor (MPUY 19 in existing base. The module 3 also containg an
slectronios unlt, so called IDE interfice 20, for drivingfoontrolling the hand disc
drive 14, An internal bus 21 interconnects the different internal vnits of the module
3 as to sipaals, The CPU 16 may be sither 3 30286 processor or 3 803RESX
provessor having an operation frequency of &g, 16 MHz, The stee of the primary
storage 18 &5 1 Mb but it is casily expandable up to 8 Mb or more by addition of
clreuits in the different storage banks (RAM 1, RAM 2 slosters).

The connector 13 engages the connector 32 when the module 3 1s pushed into the
docking station 2. The “internal bus® (nudd conductor) 21 of the module 3 therehy
is connested o the “external bus® 39 of the docking station 2, which is provided on
the bus board of the docking station {not shown). The bus board thereby
consequently replaces certatn functions normally maintained by the conventional
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main board. The computer bus thus extends fhrough the module 3 and also through
the docking station 2. When the module 3 and the docking station 2 are separated
from cach other the bus thereby is divided into two physical parts and data
processing ma}}* ant be accomplished.

To the external bus 28 is connected & grahic adapter 24, a keyboand contact 25, a
paraliel port 26, a serial port 27 and & netwark adapter 30, Thers wre empty board
positions 31 for expansion boards.

The connectors 13, 22 may consist of further parts, whereln beside the bus
connection there is possibility directly to connect an additional hard dise drve, an
sdditional floppy discetts deive, etestera,

The graphic adapier 24 controls, in & manner known per se the graphic of the
monitor unit 5. The keyboard 6 is controlied by means of a function intended
therefore and integral with the CPU 16, Via 2 paraliel port unit 26 and/or via the
serial port unit 27 it is possible to connect e.g. 2 laser printer 7, 2 mowse 9, a
digitizer § elcstera, to the computer.

The network adapter 30 makes possible the communication with other compers
(not shown). The docking station 3 includes, besides the docking space 12 itself,
ather electronic vnits secessary for the function of the computer 1. A power supply
unit 23 is thus provided for supply of power to the docking siation 2 and for
controlling ite peripheral equipment but also for the curent requirement of the
module 3. The corrent is transformed in the power supply wnit 23 to voliage lovels
suited for the computer and its slectronies, e.g. /- 5V and -+ 12V,

One ot more floppy discette drives (FDD) may also be located in the docking
siation 2 as well as an sddiions] hard dise drive 28 controlled from the modsle 3
viz separate condults {(not shown}.

The invention may also be applied for older computers, which easily can be rebuilt
to suit the new technigue. In one of the standard spaces, which has normally been
reserved for an auxiliary discetts drive or an suxiliary hand disc drive, it is then
possible to mount 2 casette especially designed for the purpose, which thesshy
operates as & docking statfon, The conventional matn board then is exhanged for &
*hys board® without CPU, This means that older computers do not have o be
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discarded &.g. when the capacity of the computer system has © be expanded.

In figues 3 is shown, partly in broken up made, an example of the appereance of a
module 3 according to the invention in practice. Connectors 13 are provided in one
pable of the module 2 for intexconnection of the internal and the cxternal bus, a
possible external discstte drive unit and/or an additional hard dise drive,

The computer aconeding to the invention is provided with a code sysiem, which
inhibits the possibility for unauthorized persons to use the computer. The sode
system is implemented in the software In knows manner; but it may also be
accomplished as an slectronic unit positioned in the madule 3. This will reduce the
atiractiveness for Wefts and the data security will increase.

By the structural design is achieved that several computer installatdons, a3
mentioned above, can be obtained al comparatively low cost in that expensive
components must not be doubled, that software and data may be transported In 2
convenient and safe manner and that the need for set ups has been practically
eliminated at transport between different work stations Lo, the set up time/start
fme is shorl.

The invention is of course not Hmited to the embodiment described but may be
varied within the scope of the appended claime, It thus s quite possible to build in
z docking unit in the dashboard of a car, 2 boat or the lie. ¥t is also possible o
maunt 3 docking unit below the tebletop at the work site or just on or in the wall
adjacent the work site in guestion. When thers s to Hitle space at the location
where it is destrable to place the docking station 2, it Iz possible to position space
requiring slectronic components separstely in a cover of its own, which via cables
is connected o the docking station 2.
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1. A computer comprising components necessary for data processing, such as e.g.
main board with CPU, primary and secondasy memory and glectrontes for driving
peripheral equipment such as monitor, keyboard, printer stoeters, and which
compuier s composed by at least two easily interconnoectable parts,
characterized therein,

that one of the parts Is an easily movable module (3), and that this module (3)
incorporates at least the CPU, primary and secondary memory of the computer
and, that the module (3) is arranged  be connected o o1 docked in a docking
station (2) intended for stationary installation and, that the module {3) and the
docking station (2) thereby form an integral unit and an operating computer.

2. A computer as claimed In claim §,

characterized therein,

that the decking station (2) incorportes, or is connected o, at Jeast a power supply
{23} and electronic unit (20-24) for driving the peripheral squipment such a3 &.8.
monitar {3}, keyboard {8) and printer {7}

3. A computer as claimed in claim Lor 2,

characterized therein,

that the module 3} is arranged W be moveable between, dockable in, or
connectable to different docldng stations {2).

4. A computer as claimed in anyone of the above claims,

characterized therein,

that signal transmission units with transmitting and recelving funciions are provided
in the moduls (3) as well in the docking station (2) and by means of which the
signal transmdssion between the module (3) and the docking station (3) &5 effected
contactfres .8, via optical members such as laser optics, LED technique or the
Bke.
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(57) Abstract

A modular notebook computer has a framework (11) with module bays (19, 21, 23, 25) for receiving CPU modules, power
modules, and peripheral function modules such as floppy and hard disk drives. The framework has a built-in compressed bus
and a variety of function modules which can be plugged into any one of the module bays. Function modules include, but are not
limited to, CPU, power, floppy disk, hard disk, RAM memory, LAN communication, modem, FAX communication, and data ac-
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Modular Notebook Computer -
Field of the Invention

The present invention is in the area of portable
computer systems, and is particularly relevant to

portable computers known as notebook computers.

Background of the Invention

Notebook computers are popular among computer users

who travel and need to take their work along. They are
smaller and lighter than laptops, and are therefore more
portable. The evolution to smaller and lighter portable
computers, however, is not without problems. For one
thing, smaller portable computers means less space for
battery packs, which usually means shorter useful life
between recharges. Another problem related to smaller
size is a difficulty in providing versatility. Smaller
size naturally means less space to provide a broad choice
in peripheral devices and options.

Yet another problem is related to addresses and

data byte size. State-of-the-art computers are capable
of 32 bit addresses and 32 bit data words. A 32 bit
computer, though, typically needs a bus structure with
nearly 100 active signals, equating to high pin count and
extensive device and component density. Such high
density in a small computer creates many other problenms,
such as problems with heat dissipation. These are a few
of the many problems in designing and developing notebook
computers.

What is needed is a new design for a notebook

computer based on a bus structure allowing 32-bit
capability with a minimum pin count, utilizing, for
example, multiplexing of address and data on a single 32
bit structure, and utilizing only state-of-the-art
technology to minimize power (hence buffer) requirements,

which also minimizes heat and equipment complexity and
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density problems. Modularity needs to be raised to a new
level by making virtually all components modular and .
"plug-in", including CPUs, power packs, and all of the

various known sorts of peripheral devices. .

Summary of the Invention

In an embodiment of the present invention a frame

work for a modular computer is provided having a frame
and enclosure for supporting and housing other elements
and module bays for docking functional modules. The
frame and enclosure supports a Notebus for address, power
control, and data transmission between module bays,
including a compressed bus architecture with data and
address words sharing one set of parallel traces, and at
least one power trace for transmitting electrical power.
The framework also has an electrical power conversion
unit for accepting electrical power from outside the
framework, converting it to voltage and current levels
needed by the module bays, and supplying the converted
power to the power trace of the Notebus. 1In addition,
there is a display screen and a keyboard for input and
output, and each module bay has a receiving connector for
receiving a mating connector on a function module and
providing connection to the Notebus.

In one embodiment the framework has a central spine
housing a portion of the Notebus, and a plurality of
module bays arranged to either side of the notebus. 1In
this embodiment each module bay has a receiving
connector, guides for guiding a function module into
position, a latching device for holding the function
module in the module bay with the mating connector
engaged in the receiving connector, and an expulsion
mechanism for expelling a function module upon initiation
by an operatora

A CPU module is provided according to an embodiment

of the invention with a CPU mounted in a case configured
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to guide into and dock in a module bay of the framework
provided. A state translator resides in the CPU module,
and is connected to translate between the states of the
CPU and the states of the Notebus. In one embodiment the
CPU module has on-board RAM for providing quick memory
response without bus wait states.

A modular computer according to the present

invention has a framework as described above, plus a CPU
function module docked in a nddule bay and connected to
the Notebus. There are power modules provided according
to embodiments of the invention for providing power, and
more than one such power module may be used to provide
extended operating time. There are also function modules
provided for such as floppy disks, hard disk drives, LAN
communication, additional RAM, modem communication,
serial communication, and FAX transmission over phone
lines.

The modularity of the present invention is unique

in providing modular CPU cc::pling, which allows a user to
upgrade the modular computer to a more powerful CPU, or
to a CPU dedicated to, or especially designed for, a
particular need. The modularity also allows a user to
tailor the computer to provide longer (or shorter) time

between recharges.

Brief Description of the Drawings

Fig. 1A is an isometric view of a modular notebook
computer framework according to an embodiment of the
present invention.

Fig. 1B is a view of the computer framework of Fig.

1A from one side from the vantage of line 1B-1B on Fig.
1A,

Fig. 2 is a sectioned plan view of the computer
framework of Fig. 1A taken according to section line 2-2
of Fig. 1B .

Fig. 3 is an isometric illustration showing a
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function module according to the present invention
associated with a docking bay of the framework of Fig. .
1A.
Fig. 4 is another view of a function module .

according to the present invention.

Fig. 5 is a block diagram of a compressed bus and
connection to docking bays in a computer framework
according to an embodiment of the present invention.
Fig. 6 is a block diagram of a CPU function module
according to an embodiment of the present invention.
Fig. 7 is a block diagram of a power supply

function module according to an embodiment of the present
invention, with indication of connections to the internal
bus structure and power conversion unit of the computer.
Fig. 8 is a block diagram of a floppy disk drive
function module used in the invention.

Fig. 9 is a block diagram of a hard disk drive

module used in an embodiment of the invention.

Fig. 10 is a block diagram of a "flash card" memory
module according to an embodiment of the present
invention.

Fig. 11 is a block diagram of a LAN module

according to an embodiment of the present invention.
Fig. 12 is a block diagram of a modem module

according to an embodiment of the present invention.
Fig, 13 is a block diagram of a FAX module

according to an embodiment of the present invention.
Fig. 14 is a block diagram of a data acquisition

module according to an embodiment of the present

invention.

Description of the Preferred Embodiments

General Description
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Fig. 1A is an isometric drawing of a notebook

computer framework 11 according to the invention.
Framework 11 comprises a back housing 13, a tilt-up flat
panel display 15, shown closed, a keyboard 17, and a
plurality of module bays for plugging in function
modules. Back housing 13 includes a power unit for
converting electrical input on a wide variety of
standards to the form required by the computer. For
example, there is a port (not shown) for connecting to a
standard household outlet, rated at 120 V., 60 Hz,
elternating current. The power unit will convert the
input to outputs as needed by the computer bus and
functional modules. There are also input ports for 6 V.
bc, 12 V. DC, 9 V. DC, and others, and the power unit in
one embodiment of the present invention is capable of
recognizing the input characteristics by sampling, and
switching to proper on-board circuitry to utilize the
input.

In the embodiment shown by Fig. 1A four module bays

19, 21, 23, and 25 are shown along one side of the
framework. There are four more module bays along the
other side of the framework opposite the module bays
shown. There could be more or fewer module bays, but
eight is convenient and a good bals:ce between the need
to stay small and simple, and to also have adequate
versatility.

Fig. 1B is an end view of the notebook computer
framework of Fig. 1 in the direction of arrows 1B-1B of
Fig. 1A. Each of the module bays has a set of guide and
positioning rails such as rails 27 and 29 in bay 19. The
rails are to position and guide a function module
inserted into the module bay. Each rail in & set has a
detent such as detent 31 for latching a module when the
module is fully inserted in the bay. Each bay also has a
connector such as connector 33 in bay 19. The connectors
are for coupling to a mating connector on a function

module inserted in a bay. It will be apparent to a
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person with skill in the art that there are a number of
equivalent ways guide rails, detents, and coupling may be -
accomplished.

Fig. 2 is a plan section view just above the module .
bays taken along section line 2-2 of Fig. 1B. Bays 19,
21, 23, and 25 are shown on one side of the section view,
and bays 35, 37, 39, and 41 along the opposite side. A
printed circuit board structure 57 is fastened in a
substantially vertical position down the center of frame
59, and connectors 33, 43, 45, 47, 49, 51, 53, and 55 are
connected to the printed circuit board structure and
present their pin structure outward toward the respective
bay areas. In the presently described embodiment the
internal connectors are male connectors, but this is not
a requirement of the invention.

As also shown in Fig. 1A, each module bay has a

pair of opposed rails located vertically at about the
midpoint of the height of the module bay. Rails 27 and
29 serve module bay 19, and similar rails are located in
each of the other module bays.

Fig. 3 is an isometric view of a function module 61
according to the invention aligned with module bay 25 of
framework 11. Module 61 includes guides 63 and 65 on
opposite sides for engaging rails 67 and 69 when module
61 is inserted into bay 25. The module has two spring-
loaded detent levers (lever 73 is shown) for engaging
detents in guide rails 67 and 69 when the module is fully
inserted. Detent 71 is shown in rail 67 in Fig. 3.

Each module bay has a compression spring mechanism
engaged by a function module as the module nears full
insertion, so there is an outward force on the module
when the detent levers engage the detents. Mechanism 75
(Fig. 2) is exemplary. To insert a module one aligns the
guides in the module with the guide rails and pushes the
module into the module bay until the detents engage.
Button 79 on front face 77 of the module is for

retracting the detent levers of the module, in which case
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the spring mechanism ejects the module, much as is the
case with some floppy disk drives.

Fig. 4 is an isometric view of function module 61,
showing back face 81 opposite front face 77. The back
face includes a recessed female connector receptacle 83
in the preferred embodiment, for mating with male
connectors positioned in each pod bay, such as connector
33 in Fig. 1B and Fig. 2. A second detent lever 74 is
opposite lever 73 of Fig. 3.

In the embodiment described above, and in many

other embodiments, the notebook computer framework of the
present invention comprises a frame with module bays and
connectors as described above for "plugging in" function
modules, power supply units, and other peripheral
devices. The framework also comprises display 15,
keyboard- 17, and an internal bus structure hereinafter
termed the Notebus, which is described in additional
detail below, in the section titled "Notebus Bus
Structure”.

The function modules, as represented by module 61

in Fig. 3 and Fig. 4, are provided in a wide variety of
different models capable of a wide variety of different
functions., For example, framework 11 has no "on-board"
CPU, battery power, or system memory. These functions
and all other functions are provided by different models
of function modules which may be inserted in any one or a
combination of the available module bays. Other kinds of
function modules that may be inserted include floppy-disk
drives, hard-disk drives, "flashcard” memory modules, LAN
and modem adapters, Fax modules, specialty modules such
as data acquisition modules adapted to specific
equipment, and more. The function modules are also
described in more detail in the section below titled

"Function Modules".

Electronic Architecture

Ex. 1020, Page 178



WO 94/00970 PCT/US93/06146

- 8 -

Fig. 5 is a block diagram showing internal elements

of Notebook computer framework 11, connected to show the .
electronic architecture of the notebook computer
according to the invention. Power input and conversion "
unit 85 is housed in back housing 13 (Fig. 1) and has
ports 87 for power inputs. Unit 85 senses the input
conditions and selects appropriate circuitry to convert
the input to the voltages needed to power the other
elements of the system. Output from the conversion unit
is to Notebus 89, which comprises paths for power as well
as for digital information such as data and addresses.
Because there are a wide variety of function

modules, as indicated above and described in more detail
below, there needs typically to be more than one power
line in the Notebus. For example, the notebook computer
of the invention comprises hard disk drive modules, and
these modules are preferably provided without their own
"on board" power source. The motor drive for the hard
disk requires a different power (voltage and current)
than does a CPU, for example, so there are parallel power
lines of differing size and voltage level in the notebus.
A typical Notebus will have, for example, a line for 24V
DC, another for 12V DC, and yet another for 5V DC, as
well as multiple ground lines.

Notebus 89 connects to a video display controller

81 including Video Random Access Memory (VRAM) which both
powers and controls display 15, which in the preferred
embodiment is a flat panel display driven by analog
driver lines on analog bus 93. Notebus 89 also connects
to a keyboard controller 95 which powers and controls
keyboard 17 over link 97, accepting keystroke input and
converting the input to digital data for transmission on
Notebus 88. The keyboard controller may be physically
mounted in the keyboard or in framework 11.

Notebus 89 also connects as illustrated in Fig. 5

to each of the module bays, such as bay 19, through

connectors, such as connector 33. When a function
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module, such as module 61, is inserted into a module bay,
the mating connector in the back of the function module
mates with the connector from the Notebus, and circuitry
inside the function module is then connected to the
Notebus.

Notébus Bus Structure

The Notebus comprises, as stated above, both power

and data paths. The digital lines are capable of _

carrying 32 addresses and cohveying data in 32 bit word
~ length. To minimige pin count and routing complexity,
addresses and data are multiplexed on a single set of 32
traces in the overall bus structure. One with skill in
the art will recognize that this type of bus is what is
known in the art as a low-pin-count or compressed bus.,
In this kind of bus different types of signals, such as
address and data signals, share signal paths through
maltiplexing. For example, the same set of data lines
are used to carry both 32-bit addresses and data words of
32~bit length.
In the Notebus of the present invention, some
control signals, such as interrupt arbitration signals,
may also share the data lines. Typical examples of buses
that are exemplary as usable for the Notebus (with the
exception of power supply analog lines in the Notebus)
are the "S-Bus" implemented by Sun Microsystems, the
"Turbochannel® Bus from Digital Equipment Corporation,
and buses compatible with the IEEE-488 standard.
The Notebus is a high-speed backplane bus for
interconnecting processor, memory and peripheral device
modules. The Notebus also supplies standard operating
and standby power supply voltages and electrical ground

to all module bays.

Function Modules
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Fig. 3 and Fig. 4 show, as described above, two
different views of a function module according to the .
present invention. Also as stated above, function
modules may have many different functions. There are as .
many different functions, in fact, as there are
possibilities for discrete peripheral devices, plus power
and CPU modules. An individual function module is
provided for each function, and in each case the function
module has a physical size and form compatible with the
bays, guide rails, and connectors for "plugging in" to
framework 11.
~ The "face" of a function module, being the exposed
face when the module is "plugged in" (see face 77 in Fig.
3) may have elements specific to the type of module. For
example, a CPU module may have no indicators or other
elements on the front face, while a floppy disc module
will typically have an opening for inserting a floppy
disk and a "key" or button for releasing and ejecting the
floppy disk.
A unique feature of the present invention is that
the CPU for the notebook computer is provided as a CPU
function module. This provides an ability for a user to
tailor the CPU power to the other modules and application
for the notebook computer, and an easy upgrade to more
powerful CPUs.
Fig. 6 is a diagram of a CPU module 99 plugged into
a bay in a notebook computer according to the present
invention. In this case (referring to Fig. 2) the module
is plugged into bay 19 having connector 33. This is
exemplary, as the module could just as well be plugged
into any open bay of framework 11. By virtue of being
plugged into connector 33 or another module connector,
internal elements of the CPU module are connected to
Notebus 89.
The internal elements for module 99 comprise CPU
103, a state translator 105, and RAM memory 113. CPU 103

may be any of a wide variety of CPUs {aiso called in some
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cases MPUs) availaBle in the art, for example Intel 80386
or 80486 models, MIPS, RISC implementations, and many
others. CPU 103 communicates with State Translator 105
over paths 107, and State Translator 105 communicates
with connector 33, hence Notebus 89, over bus 109
internal to the module, which is an extension of bus 89
when the module is plugged into bus 89.

State translator 105 is a chip or chip set designed

to translate commands and requests of the CPU to commands
and requests compatible with the Notebus. It was
mentioned above that CPU 103 may be one of a wide variety
of CPUs, and that Notebus 89 may be any one of a wide
variety of compressed buses. It will be apparent to one
with skill in the art that there may be an sven wider
variety of state translators 105 for tran: »ting between
the CPU and the Notebus. The state trans .- :or is
theoretically a different device for each possible
combination of CPU and Notebus.

RAM memory module 113 comprises conventional RAM

chips mounted on a PCB as is known in the art, and
connectable to state translator 105 by a plug or
connector interface, such as an edge connector. The
purpose of having a RAM module "on board" the CPU module
is to provide for rapid memory access, which will be much
slower if the RAM is made available in a separate module
at one of the other module bays. Memory at another
module bay is on the Notebus, and will be subject to bus
contention and wait states, The plug-in nature of the
RAM unit relative to the CPU module allows different
amounts of memory to be provided with a CPU module in the
notebook computer of the present invention.

As described above, Notebus 89 comprises not only

the shared data and address lines, but also power and
ground connections for the modules plugged into the
various bays. Paths 109 and 107 therefore comprise power
and ground lines for CPU 103 and Translator 105.

If, for example, CPU 103 is an INTEL 80486
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microprocessor, Staie Translator 105 will be a translator
for accommodating the state machine of the 80486 to the -
state machine of the Notebus, which may be any one of the
buses described above for bus 89, or another compressed .
bus., There are many equivalent ways a translator may be
implemented for the specific case. Given the
manufacturers available design information for the CPU
and the equivalent information for bus 89, it is within
the skill of workers in the art without undue
experimentation to implement the translator and the
required connections. This is conventional technology.
The implementation of the translator on a module with a
CPU to plug into a module bay in the notebook computer is
unique to the present invention.

In the invention, state translators may be

implemented in a single chip set or circuitry set to be
capable of translating between a number of CPUs and a
number of different bus possibilities. One might, for
example, design and implement a translator with the
necessary circuitry and intelligence to translate between
three different CPUs and three different compressed
buses. The state translator could be made hardware or
software programmable to select one CPU and one bus from
the available selections at some convenient time in the
manufacturing cycle, or even at the time of selection of
modules to make up a notebook computer.

As an example of a hardware programmable

translator, a translator could be built to have certain
traces cut as a near final step in manufacture as a way
of selecting the CPU and bus pair. Translators could
also be programmable by virtue of on-board EPROM or
EEPROM devices. As an example of software
programmability, translators could be implemented with
microprocessor technology and software prograumablé; A
CPU module could be plugged into a connector on a special
programming unit, for example, before installation in a

notebook computer according to the present invention, and
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be sent certain commands to set up on board software to
translate between the desired CPU and bus. It will be
apparent to one with skill in the art that there are many
possible variations in the implementation of the
translators.

Fig. 7 shows a power module 111 plugged into a bay

in the notebook computer according to an embodiment of
the present invention. The purpose of a power module is
to provide a source of power for the computer, which
includes any modules plugged into the module bayé: As is
common in notebook computers in the art, there may be a
battery, typically rechargeable, in framework 11, and the
battery may also be replaceable and rechargeable through
power input lines 87. In the case of an on-board battery
pack, there is the option of using all module bays for
other than power packs.

Preferably framework 11, sans function modules, has

no power capability other than power plugged into one of
input lines 87, which may be converted to the power
characteristics needed by the computer and distributed on
the power lines of the Notebus. For portability, power
is typically supplied by one (or more) power modules 111
plugged into one or more of the module bays.

Module 111 has a battery pack 101 which is

connected via lines 117 to {in this case for example)
connector 33, and hence to Notebus 89. Because there are
several supply lines in the Notebus for suppiying power
to function modules at different voltage and with
different current capability, the power lines in the
Notebus for connecting a power module 111 are not the
same as the lines for supplying power toc a module. There
is instead a separate éat of power lines to pins on the
module bay connectors, such as connector 33, which
connect as input to power input and conversion unit 85,
nuch as do input ports 87.

In Fig. 7, lines 119 and 121 connect power module

11 to conversion unit 85, where the power input from the
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power module is sensed and treated as a power source,
much as is done for power input lines 87. This power is
converted to the needed voltages and current
capabilities, and put back out on the power supply output
lines to the module bays. In Fig. 7 line 119 is ground,
and arrow 123 represents all of the data/address,
control, and power output lines to the module bays.

Lines represented by arrow 123, plus lines 119 and 121
are Notebus 89. Although not shown in Fig. 7, there are
connections for line 119 and for line 121 to each of the
module bay connectors. ;
Power modules such as module 111 may be plugged

into a connector on a charging module separate from the
notebook computer, using the same connector used for
plugging into the Notebus via a module bay of framework
11, and recharged for later use with a modular notebook
computer according to the invention. This allows a user
to keep spare power modules ready for use, and to
recharge modules without connecting the computer itself
to a charging unit. Moreover, the provision of power
modules allows a user to provide more or less portable
time to the notebook computer by using one or more than
one power module.

Fig. 8 shows a floppy disk drive (FDD) module 125
plugged into a module bay in a notebook computer
according to an embodiment of the present invention.
Module 125 comprises a conventional FDD unit 129 for
nominal 3.5 inch disks with conventional circuitry
mounted in a case 130 to provide a module with guides,
latches, and a connector matable with connector 35 to be
able to plug into a module bay in the notebook computer
of the present inventidh. The case comprises an opening
131 for inserting and withdrawing a floppy disk, and an
eject button 133 for ejecting a floppy disk. .

A controller 127 communicates with unit 129 over

lines 126 and with connector 33 (hence Notebus 89) over

lines 128. The unit also derives power from the
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appropriate pins on connector 33, but these pins and
lines are not shown. Controller 127 is an ASIC chip or
chip set for translating between the notebus and the FDD
unit. Given the data storage standards of the FDD unit
and the characteristics of bus 89, it is within the scope
of workers with ordinar& skill in the art to implement
controller 127 without undo experimentation.

Fig. 9 shows a hard disk drive (HDD) module 135

according to an embodiment of the present invention
plugged into bus 89 in a module bay of framework 11. HDD
module 135 comprises a conventional HDD unit 139 mounted
in a case 137 to be compatible with plugging into a
notebook computer according to the present invention. As
in the case of the FDD module described above, a
controller 141 is provided to translate between Notebus
89 and the HDD unit. Controller 141 communicates with
HDD unit 139 over lines 143, and with connector 33 over
lines 145. Connector 33 is exemplary of any one of the
module connectors in the notebook computer.

Given the characteristics of HDD unit 139 and of

Notebus 89, it is within the skill of workers in the art
to implement controller 141 without undue
experimentation. Power line connections are not shown.
In implementing controller 141 there are several
protocols that may be used. One is the ST506 standard
known in the art. Another is the IDE standard known in
the art. Yet another is an enhanced IDE, called EIDE,
known to the inventors, and the subject of a separate
patent application to be filed. In the EIDE protocol,
there may be multiple IDE devices daisv-chained and
addressed as secondary IDE devices with un additional
select number.

Fig. 10 shows a "flash card" memory module 147

plugged into connector 33 of the notebook computer of the
invention. "Flash-cards" are RAM memory cards known in
the art pluggable into typically parallel ports o make

connection with internal bus structures of a computer.
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Module 147 comprises a conventional "flash card" 151
mounted in a case 149 compatible with the module bay of a
notebook computer according to the present invention.

As in cases described above, a controller 153 is s
needed to accomplish communication between the memory
structure of the "flash card” and bus 89. Controller 153
communicates with "flash card" unit 151 over lines 155
and with connector 33 over lines 157. There may
optionally be an opening 159 in case 149 and a connector
(not shown) within unit 151 for inserting and withdrawing
flash cards, so relatively large collections of data may
be plugged in as desired. Alternatively the interface
may be the modular interface afforded by the plug-in
module 147. Again, given the known characteristics of
the flash card and of bus 89, implementation of the
controller is a matter within the skill of workers in the
art.

Fig. 11 shows a LAN module 161 plugged into

connector 33 of a notebook computer according to an
embodiment of the present invention. In the embodiment
shown in Fig. 11 a conventional LAN card, such as an
Ethernet card, is mounted in a case 163 to be compatible
with plugging into a module bay of a notebook computer
according to an embodiment of the present invention.

LAN card 167 communicates with a conventional

connector 165 in the face of the case of module 161 that
is exposed when the module is plugged into a bay. This
is a conventional connector of the sort known in the art
for connecting computers on a network.

Within module 161, in a first alternative,

conventional LAN card 167 interfaces to a controller 169
commuiicating over lines 171 and 173, and the controller
translates between bus 89 and the conventional LAN card.
In a second alternative, a LAN card is provided with the
translation built-in, so no separate controller is
needed. The first alternative is preferable.

Fig. 12 shows a modem module 175 plugged into
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connector 33 in a bay of a notebook computer according to
an embodiment of the present invention. Modem module 175
comprises a conventional modem card 181 mounted in a case
177 to be compatible with plugging into a module bay. In
this case, and other cases above, where the term
"conventional" is used in conjunction with a card or
unit, it is meant that the circuitry and function is
conventional. The size may be adjusted to be compatible
with a module case for plugging into a bay of a notebook
computer according to the present invention.

Modem card 181 connects over lines 183 to a

telephone interface 179, which may comprise more than one
"jack" so a hand set may also be connected. Card 181
communicates to Notebus 89 over lines 187 and 189 through
controller 185, which translates between the conventional
card and the compressed bus. Alternatively, the
translation components may he implemented on a single
card along with the modem circuitry.

Fig. 13 shows a FAX module 191 plugged into

connector 33 of a module bay in an embodiment of the
present invention. Module 191 comprises a conventional
FAX card 199 mounted in a case 193 to be compatible with
plugging into a module bay in the present invention. Fax
card 199 communicates over lines 197 with a telephone
interface 195, whick way, as in the case of the modem
module described above, have more than a single telephone
"jack".

A controller 201 provides an interface for the
conventional FAX card between the card and Notebus 89
over lines 203 and 205. Alternatively, the controller
may be implemented on the same card as the FAX circuitry.
In yet another alternative, the FAX capability and the
modem capability described above may be implemented into
a single module.

Fig. 14 shows a specialty data acquisition module

207 plugged into connector 33 in a module bay in a

notebook computer according to an embodiment of the
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present invention. Module 207 comprises a circuit card
215 mounted in a case 209 to be compatible with plugging
into a module bay. Card 215 communicates over lines 213
to an interface 211 which may comprise one or several .
acquisition leads for connecting to outside equipment.
For example, a data module may be provided for following
the output of the vertical and horizontal sweep of an
oscilloscope, and would have at least two input leads;
one for the vertical and one for the horizontal sweep.
Card 215 communicates over lines 217 to connector

33, hence Notebus 88. The circuitry on card 215 is
designed to digitize the input if the input is analog,
and to be compatible with Notebus 89. Given the '
characteristics of signals to be measured and the
characteristics of Notebus 89, implementation of such a
card is within the ordinary skill in the art.

There are, in addition to the modules described

herein, other modules that may be designed and built to
extend the utility of the modular notebook computer of
the present invention.

It will be evident to one with skill in the art

that there are many changes that might be made without
departing from spirit and scope of the present invention.
Many of these alternatives have been described above.

For example, there may be more than the eight module bays
described, or fewer. Similarly, there are many ways
modules may be built to be pluggable into a framework
such as framework 11. There are similarly many different
kinds of connectors that might be utilized.

There are many kinds of compressed buses that can

be used, and many kinds of modules that may be provided,
and many other changes that might be made within the

spirit and scope of the invention.
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What is claimed is:

1. A framework for a modular computer comprising:

frame and enclosure means for supporting and

housing elements of the framework, said frame and
enclosure means having module bays for docking functional
modules;

notebus means for address, power, control, and data
transmission between module bays, said notebus means
including a compressed bus architecture wherein data and
address words share one set of parallel traces, and at
least one power trace for transmitting electrical power;
electrical power conversion means for accepting
electrical power from outside said framework, converting
said outside electrical power to voltage and current
levels needed by said module bays, and supplying said
electrical power to said at least one power trace in said
notebus means;

display means connected to said notebus means for
displaying te=t and graphical information; and

keyboard means connected to said notebus means for

a user to input text and commands to said notebus;

each said module bay having a receiving connector

for receiving a mating connector on a function module and

providing connection to said notebus means.

2. A framework as in claim 1 wherein said frame and
enclosure means has a central spine housing a portion of
said notebus, and a plurality of module bays arranged to
each side of said central spine, each of said module bays
having guide means for accepting and guiding a module
into said module bay, a latching means for holding said
module when received with said mating connector engaged
in said receiving connector, and expulsion means operable

by a user for expelling a module from said module bay.

3. A CPU module for plugging into a module bay of a
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framework for a modular computer, said module bay having
a receiving connector with pins connected to individual
traces of a bus means within said framework, said CPU
module comprising: .
a casing for supporting and housing elements of

said CPU module;

guide means for engaging guides in said module bay

and guiding said CPU module into and out of said module
bay when engaging and disengaging;

mating connector means for engaging said receiving
- connector to connect traces within said module to said
bus;

CPU means mounted within said casing of said CPU

module;

. state translator means connected to said module
connector and to said CPU means for translating signals

between said bus and said CPU means.

4. A CPU module as in claim 3 further comprising RAM
memory means connected to said state translator means,
said RAM memory means for providing RAM memory with

minimum access time to said CPU means.

5. A modular computer comprising:

frame and enclosure means for supporting and

housing elements of the modular computer, said frame and
enclosure means having module bays for docking functional
modules;

notebus means for address, power, control, and data
transmission between module bays, said notebus means
including a compressed bus architecture wherein data and
address words share one set of parallel traces, at least
one power trace for transmitting electrical “power to
module bays, and connecting to a receiving connector in
each of said module bays;

electrical power conversion means for accepting

electrical power from outside said framework, converting
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said outside electrical power to voltage and current
levels needed by said module bays, and supplying said
electrical power to said at least one power trace in said
notebus means;

display means connected to said notebus means for
displaying text and graphical information;

keyboard means connected to said notebus means for

& user to input text and commands to said notebus; and
a CPU module docked in one of said module bays,

said CPU module having module connector means engaging
said receiving connector, connecting traces within said
module to said bus, CPU means mounted within said CPU
module, and state translator means connected to said
module connector and to said CPU means for translating

signals between said bus and said CPU means.

6. A power module for plugging into a module bay of a
framework for a modular computer, said module bay having
a receiving connector with pins connected to individual
traces of a bus means within said framework, said power
module comprising:

a casing for supporting and housing elements of

said power module;

guide means for engaging guides in said module bay

and guiding said power module into and out of said module
bay when engaging and disengaging;

module connector means for engaging said receiving
connector to connect traces within said power module to
said bus means; and

electrical power storage means mounted within said
power module for supplying electrical power to said

modular computer.

7. An I/0 function module for plugging into a module bay
of a framework for a modular computer, said module bay
having a receiving connector with pins connected to

individual traces of a bus means within said framevwork,
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said function module comprising:

a casing for supporting and housing elements of

said function module;

guide means for engaging guides in said module bay .
and guiding said function module into and out of said
module bay;

rmodule connector means for engaging said receiving
connector to connect traces within said function module
to said bus means; and

I/0 function means mounted within said function

module for performing an 1/0 function for said modular
computer, said 1/0 function means connected to said bus

through said module connector means.

8. An 1/0 function module as in claim 7 wherein said
module is a floppy disk module having a port for
inserting and ejecting a floppy disk, said port
accessible with said floppy disk module engaged in said
module bay, reading and writing means, and a disk
controller configured to operate said floppy disk module

from said bus means

9. An 1/0 function module as in claim 7 wherein said
module is a hard disk module, having at least one hard
disk, reading and writing means, and a disk controller
configured to operate said hard disk module from said bus

means.

10. An I/O function module as in claim 7 wherein said
module is a RAM memory module, having RAM memory
connectable to and accessible by said bus means with said

RAM memory module plugged into said module bay.

11. An I/0 function module as in claim 7 wherein said
module is a LAN module for providing communication
between said modular computer and other computer systems

on a local area network.
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12. An I/0 function module as in claim 7 wherein said
module is a modem module for providing communication
between said modular computer and other computer systems

over a telephone connection.

13. An I/0 function module as in claim 7 wherein said
module is a serial communication module for providing
communication between said modular computer and other

computer systems over a serial link.

14. An I/0 function noduleAas in claim 7 wherein said
module is a facsimile module for providing FAX

transmission and reception over telephone lines.

15. An 1/0 module as in claim 7 wherein said module is a
specialty module for data acquisition from an instrument,
said function module capable of transmitting commands to

the instrument over a communication link, receiving data

from the instrument, and translating data for

transmission on said bus means.

Ex. 1020, Page 194



PCT/US93/06146
1/14

WO 94/00970

Vi 64

Ex. 1020, Page 195



PCT/US93/06146

WO 94/060970

2114

g bi4 ,

mm/ 2

il

ar___+

IS _-3 _d_ 4 ] \
iz -
- l‘\\‘W v e I WIIOIIII4 Lllll 4 ]\

B WV AIETITI AL TETTIETGETTETTTTIITATHITY),

I@ te 62 m
i x

1| - 1 /
LS 65

Ex. 1020, Page 196



WO 94/00970 PCT/US93/06146

Fig. 3

Ex. 1020, Page 197



WO 94/00970 PCT/US93/06146

4/14

{

Fig. 4

Ex. 1020, Page 198



WO 94/00970

e

87

<

514

I4 I I3 in

PCT/US93/06146

85

Power Input and

|/

/17

Conversion Unit
.Display o AN Keyboard
8
o1 95
93 4 N /an 97
Video Display > Keyboard
Controller < Controller
61
\ - f 43
Function Module > (Module Bay 35)
(Module Bay 19)
47
r

(Module Bay 21) < ) (Module Bay 37)
|| " L]
[ [ 51

(Module Bay 23) < > (Module Bay 39)

55

% ‘

(Module Bay 25) <; > (Module Bay 41)

Fig. 5

Ex. 1020, Page 199



WO 94/00970

6/14

109
e

State
Translator

— RAM
105 110%

107

(
(.
v

99
CPU

(103
\\

PCT/US93/06146

Fig. 6

Ex. 1020, Page 200



WO 94/00970 PCT/US93/06146

714

In

121
89
P
123

_l._
33 119
\ |
~

m
HI
1]

|

"

11

11

1

L

Y,

Fig. 7

101

|/
117

/, |1‘ |2| Bl

111

Ex. 1020, Page 201



WO 94/60970 PCT/US93/06146

8/14

89

127\\

Fig. 8

129/

125
130
~

133

Ex. 1020, Page 202



WO 94/00970

PCT/US93/06146

9/14

89

Fig. 9

135
J

137
\\

139/

Ex. 1020, Page 203



WO 94/60970 PCT/US93/06146

10/14

89

/f’—'[:___ ™
®
%]
d o
o
wm 7 [T
s
-\\
~ r
3 / 0
?f \ I/. | w,

Ex. 1020, Page 204



WO 94/00970 PCT/US93/06146

1114

89

.
[42]
<
/ -
-
o
N sz i
0
-~
1]
w
! 2 M
2
[{e] \ ©
A and \. ~—
[op]
©
-
w0
[{e])
~—

Ex. 1020, Page 205



WO 94/00970

PCT/US93/06146

12/14

\
/ o
-
o
1 Sz u-
[ee]
T ¢
_—
[v7] \
w0 g_) )
- ] 5
bl \ o
~
N~
~—
[o]
~
L

Ex. 1020, Page 206



WO 94/00970 PCT/US93/06146

13/14

89

201 \

Fig. 13

199/

191
193\\
/—197

195

Ex. 1020, Page 207



WO 94/00970 PCT/US93/06146

14/14

Fig. 14

215/

207
209\
/‘213

Ex. 1020, Page 208



INTERNATIONAL SEARCH REPORT International application No.
PCT/US93/06146

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(5) . .:HOSK 7/10; GOGF 1/16
US CL :361/395
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED
Minimum documentation searched (classification system followed by classification symbols)
U.S. : 361/380, 390, 391, 392, 393, 394, 399, 415; 364/708

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

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the reievant passages Relevant to clsim No.
US, A, 4,894,792 (Mitchell et al) 16 January 1990 ' 1-15
Y See the entire document.

US, A, 4,991,058 (Watkins et al) 05 February 1991, See| 2
Y the entire document.

EP, A, 0,387,749 (Skordou et al) 19 September 1990, See| 2

Y the entire document.
US, A, 4,680,674 (Moore) 14 July 1987 2-6
Y See the entire document.

El Further documents are listed in the continuation of Box C. D See patent family annex.

. Spehlm-'-d‘e‘-ldoe-: T &m—p&uhummu«m
A dofini J statn of the art which is ot considered o e e P Pction b
nhmdm principle undertying . . ]
o) carkior docussent publishod o or aftor the imternatiosal filing date X St Patticular releviace; the claimed iwvent ""‘:
L document which may throw doubts oa priority cleima(s) or which is whea the documsent is taken alons
cited 10 cotablish the publication date of another citation or other oye N of pasticel . e claimed i . e
e et o o . oo &, B, e gy e e et
0 documsent referving 0 ea oral disclomare, uss, exhibition or other Corapras :.-et-nn uch doc
s d biished prioe 40 the imtornational filing dats but later than =3+ i
-, “ filing &' document member of the sams pasent family
Date ofthewtulleompleuon of the international search Date of mmhng of the nﬁw
01 August 1993 AU 2
Name and mailing address of the ISA/US Authonzed officer
Comofghumlnd'l'ndemm M/ 20%_
Waeshiogios, D.C. 20231 LEO P PICARD
Facsimile No. NOT APPLICABLE Telephone No.  (703) 308-0538

Form PCT/ISA/210 (second sheet)(July 1992)»

Ex. 1020, Page 209



INTERNATIONAL SEARCH REPORT International application No.
PCT/US93/06146

C (Continuation). DOCUMENTS CONSIDERED TGO BE RELEVANT

Bromme.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US, A, 4,941,841 (Darden et al) 17 July 1990, 2-15
Y See the entire document.
BYTE, June 1983, pages 150-154, 156, 159, 160, 162, and 164, 1-15 ,
Y Wayne Clingingsmith, "A Machine for All Processors". N
US, A, 4,530,066 (Ohwaki et al) 16 July 1985, See the entire 1-15
A document.
US, A, 4,926,365 (Hsieh) 15 May 1990, See the entire document. |1-15
A
"The Siemens Microcomputer Module System SMP 80", 1-15
Y November, 1977, components report XII,pages 181-184, Irmfried

Form PCT/ISA/210 (continuation of second sheet)(July 1992)w

Ex. 1020, Page 210



“»

e

b}

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 0 :

HO02B 1/00, HOSK 7/20 Al

(11) International Publication Number:

(43) International Publication Date:

WO 95/13640

18 May 1995 (18.05.95)

(21) International Application Number: PCT/US94/13211

(22) International Filing Date: 14 November 1994 (14.11.94)

(30) Priority Data:

08/152,431 12 November 1993 (12.11.93) US

(71) Applicant: OAKLEIGH SYSTEMS, INC. [US/US]J; Suite 110,
430 North Mary Avenue, Sunnyvale, CA 94086 (US).

(72) Inventor: KIKINIS, Dan; 20264 Ljepava Drive, Saratoga, CA
95070 (US).

(74) Agent: BOYS, Donald, R.; P.O. Box 187, Aromas, CA 95004
(Us).

(81) Designated States: CN, JP, European patent (AT, BE, CH, DE,
DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

s

(54) Title: COOLING A LARGE MICROPROCESSOR IN A SMALL MODULE

(57) Abstract

A modular computer
(11) with docking bays (124,
12B) for receiving functional
modules (13) and connecting
the functional modules
(13) to internal computer
circuitry has translatable
heat-sink structures 17,
19) for contacting docked
functional modules (13) to -
extract waste heat generated
by operation of the functional
modules (13). The structures
(17, ' 19) are mechanically
actuated to retract to provide
clearance for insertion and
withdrawal of functional
modules (13), and in some
instances, the translation of
the heat-sink structures (17,
19) is by electrically operable
actuators, which may be
actuated by signals from a

CPU of the modular computer (11). In these instances, the computer (11) may be configured to require a security code or special input
sequence to retract the heat-sink structures (17, 19) allowing a module (13) to be removed.
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WO 95/13640 PCT/US94/13211

Cooling a Large Microprocessor in a Small Module

Field of the Invention

This invention is in the area of portable computers, and
pertains more specifically to apparatus and methods for using large

microprocessors in small portable computers.

Background of the Invention

Portable computers such as notebooks and palmtops are
popular among computer users who travel and need to take their work
along. They are smaller and lighter than laptops, and are therefore
more portable. It is currently possible to build very small computers,
and to provide a great deal of modularity and therefore flexibility in
the application of such machines.

It is known to the inventors, for example, to build a palmtop
or notebook computer wherein various modules are inserted into bays
and make connection therein to a bus structure. In such modular
portable computers the modules provide divisible electronic functions.
Taken to the extreme, nearly every independeht function may be
incorporated into a module as a peripheral. In a modular computer of
this sort, the framework without the modules may comprise essentially
a bus structure and a power conversion unit. Functional modules may
include interchangeable CPUs, memory devices of various sorts,
system control logic, peripheral communication devices,I/O devices,
and more. Also, modules may assume a wide variety of shapes and
sizes, such as the well-known Personal Computer Memory Card
International Association (PCMCIA) form factor standards.

The modular concept gives the user a choice of functional

configurations in one portable computer. For example, while traveling
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a user may require a modem but not a floppy disk drive, and the
modular concept lets the user select the functions he/she needs. The
modular concept also allows a portable computer to be smaller and
more portable than it would be if all the functions that might be
needed have to be incorporated. Size is a very competitive criterion
in commanding market share. The evolution to smaller and lighter
modular computers, however, is not without problems. 7

One of the problems in such a modular computer is dissipating
heat from the individual modules. Incorporation of a CPU module
into portable computer architecture is very desirable, because it
provides ability to tailor the CPU power to other modules and
software applications. It also allows a computer owner to upgrade to
more powerful CPUs as they become available. However,
incorporating a large microprocessor in a module configured for a
modular portable computer creates a significant concentration of heat
to dissipate.

Heat generation by large microprocessors in functional modules
is so great that a prudent approach to packaging is imperative. Also,
the conventional approaches of cooling fans and the like are solutions
that pose an additional burden in the design of portable computers,
requiring more space and larger power supplies. In addition, high
running temperature degrades computer performance and can lead to
failure. Manufacturers that do not address thermal implications that
directly affect CPU performance risk premature microprocessor
failures. An overheated CPU can cause various problems, ranging
from data corruption to the loss of file-allocation tables to the
microprocessor shutting itself down.

It is likely that future trends in development will result in
faster, hotter microprocessors, which will require ever more efficient

ways to transfer heat to the surroundings. As one example, Intel’s
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new Pentium™, scheduled to succeed the 486 family of
microprocessors, has about 3 million transistors, producing heat at a
high rate, which, if not disposed of properly, can limit chip
performance. It is estimated the Pentium CPU will generate as much
as 16 watts during operation.

Intel has established a certification procedure with
microcomputer manufacturers to qualify general-purpose'computers
for safe Pentium use, and few manufacturers have enough cooling for
full certification. And the contemplated use of these devices in
functional modules and other electronic devices for use in portable
computers will require extraordinary efforts to remove waste heat.

The present invention addresses the above-described problems
particularly pertaining to use of high-performance microprocessors in
modular, portable general-purpose computers. What is needed is a
method of removing CPU-generated waste heat economically and
effectively within the small confines of a modular, portable computer,

guaranteeing optimal processing performance, longevity and reliability.

Summary of the Invention

In an embodiment of the present invention, a computer having
a docking bay for receiving a functional module has a module cooling
system comprising a heat-sink structure within the docking bay for
contacting and cooling a functional module in docked position, and a
translation means for moving the heat-sink structure against a module
in docked position to accomplish heat absorption from the module. In
various embodiments, heat-sink structures have a flexible, heat-
conductive interface for conforming intimately to modules, and special

shapes to securely retain docked modules. In embodiments with
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electrically operable actuators, the computer may be configured to
require a special input sequence or other security code to release a
module for removal from a docking bay.

Cooling apparatus and methods according to embodiments of
the present invention provide for efficiently removing heat from
functional modules configured to be added to a compatible computer
structure. By providing efficient cooling, full operating pbtential of
modules, particularly modules having high-performance

microprocessors, may be ensured.

Brief Description of the Drawings

Fig. 1 is an isometric view of a modular, portable general-
purpose computer, showing a function module in position for docking.
Fig. 2A is a cross-sectional view along line 2-2 of Fig.1
showing one module docking bay in a modular computer having
disengaged cooling elements according to an embodiment of the

invention.

Fig. 2B is a side elevation view of a portion of one cooling
structure, guided on vertical guide pins with extension springs, and
operated by a movable cam bar.

Fig. 3 is another cross-sectional view along line 2-2 on Fig.1
showing the cooling elements engaged.

Fig. 4 is a cross-sectional view similar to Fig.2 showing
cooling elements with locking means incorporated into the elements.

Fig. 5 is a cross-sectional similar to Fig. 4 showing the cooling
elements engaged.

Fig. 6 is a cross-sectional view similar to Fig. 5 showing.
opposing cooling elements with locking means, each having a layer of

compressible heat-conducting material facing the module.
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Fig. 7 is a cross-sectional view immediately inside two
adjacent bays in a plane parallel to the openings of the bays in the

embodiments described.

Description of the Preferred Embodiments

Fig. 1 is an isometric view of a portable general-purpose
computer framework 11 according to an embodiment of the present
invention. There are, along two sides of framework 11, a series of
docking bays such as bays 12A and 12B configured to receive
function modules 13. The modules are configured to provide
functional characteristics for the computer system as described above.
More particularly, modules are expected to be used comprising
microprocessors and the like that generate éonsiderable waste heat. A
representative functional module 13 is shown in position to be inserted
in bay 12a.

Fig. 2A is a cross-sectional view of docking bay 12A in the
direction of arrows 2-2 of Fig. 1, showing function module 13
inserted into docking bay 12A, engaging a connector 15 which
provides electrical connection to an internal bus structure. Cooling
structures 17 and 19 shown above and below module 13 are, in this
embodiment, heat absorbent and conductive plates made of highly
heat-conductive and heat absorbent material, such as copper. Cooling
structures 17 and 19 are spaced apart from the inserted position of a
module by a distance above and below the line of insertion and
withdrawal, such that they do not interfere with inserting or
withdrawing of a module.

The placement and size of cooling structures 17 and 19 may
vary widely, depending on configuration of the system, including the

dimensions of modules accommodated in the docking bays. Also,
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although two opposing cooling structures 17 and 19 are shown in this
embodiment, in other embodiments there may be only one, either
above or below the docking position of a module in the docking bay.

To actively cool a module in a docking bay, the cooling
structures must be brought into intimate contact with the module.
There are a number of equivalent ways this may be done.

Fig. 2B is a side elevation view of a portion of one cooling
structure 17 in an embodiment of the invention, wherein structure 17
is guided on three or more vertical guide pins. Two guide pins 16
and 18 are shown, in this case fastened through and to structure 17.
Fastening may be by soldering, welding, screw threads, or by other
conventional means. ‘

Pins 16 and 18 in this embodiment pass through guide bores
20 and 22 in an upper wall structure 24 of the particular docking bay,
and extend into an enclosure above wall 24. Extension springs 32 and
34 are placed in assembly to urge structure 17 away from wall 24
(toward the position of a functional module docked in the docking
bay).

Each of pins 16 and 18, and others not shown, have a
longitudinal slot, such as slots 26 and 28, for passage of a cam bar 30.
Cam bar 30 is translatable at right angles to pins 16 and 18, and is
shaped with risers and plateaus, as is known in the mechanical arts, to
retract and extend pins 16 and 18, and therefore structure 17.

Cam bar 30 may be activated (translated) in a number of
different ways. In the embodiment shown, cam bars in each module
bay are connected to a slide lever (not shown) configured on an edge
of the external case of the modular computer. Once functional
modules are in place, a user may activate the external lever to engage
the cooling structures. In the case of cooling structures both above

and below the position of a functional module in a bay, there may be
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additional cam bars and guide pin structures for the lower structures as
well as for the upper structures.

It will be apparent to those with skill in the art that there are
many other mechanical systems useful to move cooling structures in
the manner required to engage docked function modules. Rotary cams
may be used, for example, instead of the cam bars described, and
there are many ways external levers, slides, and the like ﬁlay be
implemented to actuate the cam devices and engage the cooling
structures. The mechanisms described herein are exemplary.

In another embodiment, activation of the cooling structures
may be accomplished by a mechanism moved in the last portion of the
translation of a module into a module bay. Such mechanisms are well
known in the art. In this case a user-operable linkage is made
available to disengage cooling structures 17 and 19 so modules may
be removed.

Cooling structures 17 and 19 are activated in some
embodiments by electrically operable actuators, such as solenoids,
motors, and the like, to close automatically on insertion of a function
module. This activation configuration is particularly useful for
maximum security. In these embodiments control routines operable
on the modular computer cause the actuators to operate. The cohtrol
routines in some embodiments require a user to enter a code at the
keyboard or other input to operate the actuators to engage and
disengage. In other embodiments actuation is accomplished by the
system BIOS as a part of startup procedures.

Control routines may also include password protection as a
means of security. In yet another embodiment, actuators are signalled
by control routines available via a CPU function module after
insertion. In this case, the CPU function module is first inserted and

powered-up through established bus protocols. Machine control
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routines that control cooling structure engagement then initiate the
modular computer’s mechanized framework.

It will be apparent to those with skill in the art that there are a
wide variety of ways that control routines may be implemented to
provide actuation of mechanisms for moving cooling structures to
engage function modules.

Fig. 3 is an elevation view similar to Fig. 2, shoWing cooling
structures 17 and 19 engaged, urged against functional module 13.
The support and engagement mechanisms are not shown in Fig. 3. In
this intimate engagement, waste heat generated by module 13 may be
readily absorbed by cooling structures 17 and 19.

It is preferred that the cooling structure or structures urged
against a functional module be configured to aid in retaining the
module in position in the docking bay. Besides providing a means of
retaining modules against accidental displacement, structures
configured for retention may also provide security for expensive
modules.

Fig. 4 is a side view similar to Fig. 2 showing cooling
structures 36 and 38 having extensions 40 and 42 respectively
configured to retain a function module when the function modules are
engaged. In the disengaged position shown in Fig. 4, cooling
structures 36 and 38 are capable of being disengaged (retracted) a
sufficient amount that extensions 40 and 42 do not interfere with
docking procedures.

Fig. 5 is similar to Fig. 4, except cooling structures 36 and 38
are extended to engage function module 13, such that extensions 40
and 42 prevent the function module from being withdrawn while the
cooling structures are engaged.

Extensions 40 and 42 may be configured to move a function module

to a final position fully engaging connector 15.
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In the embodiments described above the cooling structures are
heat sinks fashioned as plates of heat absorbing and conducting
material. In another embodiment the cooling structures are Peltier
devices. They may take other forms as well. The size and design of
heat sinks may differ in specific docking bays to accommodate
particular modules, which will vary in waste heat production
according to the function of the module. CPU modules,vfor example,
are expected to be the worst offenders in generating waste heat. In
many cases a modular computer will need no more than one cooled
docking bay, that bay reserved for the CPU module.

Fig. 6 shows cooling structures 36 and 38 having a layer of
compressible heat-conducting material 27 such as Chomerics (TM)
aluminum oxide-filled rubber or flexible polymer. In this aspect of
the invention a pad of such material is mounted by a heat-resisting
adhesive to each cooling structure. In this aspect of the invention, the
heat-conducting layered material compresses against the inserted
function module. A more continuous thermal contact is made
ensuring efficient heat conduction across the interface between the
function module and the cooling structure. In an alternative
embodiment, the compressive material may be affixed to the
corresponding sides of the computer module.

Figure 7 is a cross-sectional view immediately inside two
adjacent bays 12A and 12B in Fig. 1 in a plane parallel to the
openings of the bays. Module bay opening 12A is an end bay while
12B is an interior bay. Module 13 is shown in some intermediate
stage of insertion. Cooling structures 17 and 19 are shown in the full
open or some intermediate stage of closing. In this aspect of the
embodiment, cooling structures 17 and 19 close to secure function
module 13 and to contact an interconnected bus system of additional

thermal-conducting structures 33 and 31. The distances D1 and D2
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are approximately equal, making a thermal loop between occupied
docking bays and other internal conducting structures when opposing
cooling structures close.

Within all regions of common contact between the moving and
stationary heat sinks the mating surfaces are covered in this
embodiment with a compressible heat-conducting material to ensure
continuous thermal contact between adjacent surfaces. Conducting
structure 31 is exposed to the outside air and may be a structural part
of the portable computer’s case. Conducting structure 31 may ring the
entire outside perimeter of the case and may also interconnect to the
interior heat-sink bus shown as conducting structure 33. The interior
heat-sink bus in this embodiment is an integral part of the supporting
framework of the portable computer.

Surfaces 53A, 53B, and 53C may be shaped to maximize heat
transfer to the outside air via radiation and convection, such as by
grooves or fins. In another embodiment, the heat-sink bus or any
individual heat-conducting structure may be connected via a heat
conduction interface to an outside heat transferring device, apparatus
or structure. For example, at any point along surfaces 53A, 53B and
53C a larger heat sink may be attached in a way to further conduct
heat away from the interior of the computer.

It will be apparent to one skilled in the art that there are a
relatively large number of changes that can be made in the
embodiments described without departing from the spirit and scope of
the present invention. Some of these aiternatives have already been
described, such as the incorporation of an interconnecting heat-sink
bus system, and the many ways that actuating mechanisms may be
configured. There are similarly many dimensional changes and
variations in materials that may be incorporated within the spirit ad

scope of the invention.

Ex. 1020, Page 222



WO 95/13640 PCT/US94/13211

-11 -

What is claimed is:

1. In a computer having a docking bay for receiving a functional
module, a module cooling system comprising:

a heat-sink structure within the docking bay for contacting and
cooling a functional module in docked position; and

translation means for moving the hea- sink structure against a
module in docked position to accomplish heat absorption from the

module.

2. A module cooling system as in claim 1 wherein the docking bay is
configured to dock a functional module fashioned according to a
PCMCIA standard.

3. A module cooling system as in claim 1 wherein the heat-sink

structure is a substantially flat metal cooling plate.

4. A module cooling system as in claim 1 further comprising a layer
of flexible, heat-conducting material affixed to the heat-sink structure
for providing a conformal interface between the heat sink structures

and a docked functional module.

5. A module cooling system as in claim 1 wherein the translation
means comprises mechanical means for translating the heat-sink
structure, including a lever operable by a user to translate the heat-

sink structure.

6. A module cooling system as in claim 1 wherein the translation

means comprises mechanical means for translating the heat-sink

Ex. 1020, Page 223



WO 95/13640 PCT/US94/13211

-12 -

structure, and the mechanical means is operated by an electrically

operable actuator.

7. A module cooling system as in claim 6 wherein the electrically

operable actuator is responsive to electrical signals initiated by a CPU.

8. A computer system comprising:

a docking bay for docking a functional module;

a heat-sink structure within the docking bay movable to a
position to contact any functional module docked; and

translation means for moving the heat-sink structure against a
module in docked position to accomplish heat absorption from the

module.

9. A computer systein as in claim 8 wherein the docking bay is
configured to dock a functional module fashioned according to a
PCMCIA standard.

10. A computer system as in claim 8 wherein the heat-sink structure

is a substantially flat metal cooling plate.

11. A computer system as in claim 8 further comprising a layer of
flexible, heat-conducting material affixed to the heat-sink structure for
providing a conformal interface between the heat-sink structure and a

functional module.

12. A computer system as in claim 8 wherein the translation means
comprises mechanical means for translating the heat-sink structure,
including a lever operable by a user to translate the heat-sink

structure.
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13. A computer system as in claim 8 wherein the translation means
comprises mechanical means for translating the heat sink structure,
and the mechanical means is operated by an electrically operable

actuator.

14. A computer system as in claim 13 wherein the electrically

operable actuator is responsive to electrical signals initiated by a CPU.

15. A computer system as in claim 14 wherein the translation means
is configured to require a pre programmed security code to enable

translation of the heat-sink structure away from a docked module.

16. A computer system as in claim 8 wherein the heat-sink structure
is configured to retain a docked module in docked position with the

heat-sink structure in contact with the module.

17. A method for cooling a functional module in a docking bay of a
modular computer comprising the steps of:

docking the functional module in the module bay;

advancing a heat-sink structure into contact with the functional
module; and

extracting heat from the functional module into the heat-sink

structure.
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Telephone No.

Form PCT/ISA/210 (second sheet)(July 1992)»
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Electronic Patent Application Fee Transmittal

Application Number: 13294108

Filing Date: 10-Nov-2011

Title of Invention: DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES
First Named Inventor/Applicant Name: Williams W. Y. Chu

Filer: William S. Galliani/Bobbie Jutras

Attorney Docket Number: ACQI-006/04US 310578-2069

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-;'s(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sut-;l'g(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFS ID: 12680251
Application Number: 13294108
International Application Number:
Confirmation Number: 8102

Title of Invention:

DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

First Named Inventor/Applicant Name:

Williams W. Y. Chu

Customer Number:

58249

Filer:

William S. Galliani/Bobbie Jutras

Filer Authorized By:

William S. Galliani

Attorney Docket Number:

ACQI-006/04US 310578-2069

Receipt Date: 01-MAY-2012
Filing Date: 10-NOV-2011
Time Stamp: 21:21:18

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $180

RAM confirmation Number 7887

Deposit Account 501283

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
307403
ACQI-006-04US_05-01-12_IDS.
1 yes 8
pdf
40c10852f942af4400f2e3897e144faf95aa8)|
805
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 8
Warnings:
Information:
775964
2 Foreign Reference EP0722138.pdf no 12
2¢1544896891a9042d1cb3e393781698fe8|
bdc2c
Warnings:
Information:
201953
3 Foreign Reference JP6-289953.pdf no 7
0f46e9296fafbd6d32da720221b148h54¢02
5ca8
Warnings:
Information:
2296842
4 Foreign Reference W09218924.pdf no 16
e1¢8239c01c31187456b9095fa%b2¢17d534]
23ca
Warnings:
Information:
1248487
5 Foreign Reference W09400970.pdf no 1
b0c0cec9c157ee61a9b49985f7996a7ab2a
bclic
Warnings:
Information:
693128
6 Foreign Reference WO09513640.pdf no 19
102d1efe700db56997ch0ff16a8c5a619ef6|
ee57
Warnings:
Information:
126906
7 Non Patent Literature NPL-Boosten.pdf no 2
b68fc690ec94087a5d760dd0cc3e59866e8|
Warnings:
Information:
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30817
8 Fee Worksheet (SB06) fee-info.pdf no 2
981 1595b24¢6¢3
7d43
Warnings:
Information:
Total Files Size (in bytes):i 5681500

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket No. ACQI-006/04US 310578-2069 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:  William W. Y. Chu Confirmation No.: 8102

Serial No.: 13/294,108 Group Art Unit: 2435

Filed: November 10, 2011 Examiner: Hosuk SONG

For: DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. §1.97(c)

In accordance with the duty of disclosure set forth in 37 C.F.R. §1.56, Applicant(s)
hereby submits the following information in conformance with 37 C.F.R. §§1.97 and 1.98.

X Pursuant to 37 C.F.R. §1.98, a copy of each non-US patent document cited in the
attached Form PTO/SB/08 is enclosed.

] No copies of the publications listed on the attached Form PTO/SB/08 are being
provided pursuant to 37 C.F.R. §1.98(d) because the publications were previously
cited by or submitted to the Office in prior Application Serial No. to which
the above-identified application claims priority under 35 U.S.C. §120.

] No copies of any U.S. patents or U.S. patent application publications listed on the
attached Form PTO/SB/08 are being provided pursuant to 37 C.F.R. §1.98.

] Publications listed on the attached Form PTO/SB/08 were cited in a foreign
search or examination report corresponding to application serial no.
and mailed on

] Enclosed is a copy of a non-English publication(s) . Pursuant to §609 of
the M.P.E.P., Applicant submits the attached foreign search or examination
report, which cites such non-English language publication(s).

] Enclosed is a copy of a non-English publication(s) English language
publication (copy enclosed) claims priority from this non-English
publication.

] Enclosed is an explanation of non-English publication(s) for which an

English translation is not available.

] Enclosed is an English translation of non-English publication(s) cited in
the attached Form PTO/SB/08.

1027110 vI/HN
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Attorney Docket No. ACQI-006/04US 310578-2069
Application No. 13/294,108
Page 2 of 2

] Enclosed is a copy of pending patent Application Serial No.

This Information Disclosure Statement is filed after the period specified in 37 C.F.R. §
1.97(b), but before the mailing of any of the following:
X a final action under 37 C.F.R. §1.113;
DX anotice of allowance under 37 C.F.R. §1.311; or

X an action that otherwise closes prosecution in this application.

In accordance with 37 C.F.R. §1.97(¢c) also enclosed is:
X]  Feeunder 37 C.F.R. §1.17(p) in the amount of $180.00; or
[ ]  Statement as specified in 37 C.F.R. §1.97(c):

[] Each item of information contained in the Information Disclosure
Statement cited herein was first cited in a communication from a
foreign patent office in a counterpart foreign application not more
than three months prior to the filing date of the Information
Disclosure Statement; or

] No item of information contained in the Information Disclosure
Statement submitted herewith was cited in a communication from
a foreign patent office in a counterpart foreign application, and, to
the knowledge of the undersigned, having made a reasonable
inquiry, no item of information contained in the Information
Disclosure Statement was known to any individual designated in
37 C.F.R. §1.56(c) more than three months prior to the filing date
of the Information Disclosure Statement.

It is respectfully requested that the Examiner consider the above-noted information and

return an initialed copy of the attached Form PTO/SB/08 to the undersigned.

Respectfully submitted,
Date: May 1, 2012 COOLEY LLP

Customer No. 58249

COOLEY LLP
777 6% Street NW, Suite 1100
Washington, DC 20001

William S. Galliani
Tel: (650) 843-5622 Reg. No. 33,885
Fax: (202) 842-7899

1027110 vI/HN
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRD ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/294,108 11/10/2011 2435 2720 ACQI-006/04US 310578-2069 32 4
CONFIRMATION NO. 8102
58249 CORRECTED FILING RECEIPT
COOLEY LLP

ATTN: Patent Group TR I LA A

Suite 1100 000000544 14005

777 - 6th Street, NW
WASHINGTON, DC 20001

I

Date Mailed: 05/22/2012

Receipt is acknowledged of this reissue patent application. The application will be taken up for examination in
due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
William W. Y. Chu, Los Altos, CA;
Assignment For Published Patent Application
Acqis Technology, Inc.
Power of Attorney: The patent practitioners associated with Customer Number 58249

Domestic Priority data as claimed by applicant
This application is a REI of 12/561,138 09/16/2009 PAT RE42984
which is a CON of 11/056,604 02/10/2005 PAT RE41092
which is a REI of 09/312,199 05/14/1999 PAT 6643777

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 11/14/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/294,108

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES
Preliminary Class

726

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

page 3 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if rcquircd%). Blocks 1 through S should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a scparate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal, This ccm’ﬁcatc cannot be used for any other accompanying

Eapors. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

58249
COOLEY LLP Certificate of Mailing or Transmission
777 6th Street, NW Suite 1100 [ hereb ccrtifgf that this Fccgs() Transmittal is being deposited with the United
Washington, DC 20001 States Postal Service with sufficient postage for first class mail in an envelope
’ addressed to the Mail Stog ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
{Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 1 ATTORNEY DOCKET NO. CONFIRMATION NO.
13/294,108 11/10/2011 William W. Y. Chu ACQI-006/04US 310578-2069 8102

TITLE OF INVENTION: DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

] APPLN. TYPE SMALL ENTITY ] ISSUE FEE I PUBLICATION FEE ! TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $0 $1740 08/01/2012
l EXAMINER l ART UNIT ] CLASS-SUBCLASS ]
SONG, HOSUK 2435 726-002000

1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list .
U‘.R 1.363). (1) the names of up to 3 registered patent attorneys 1COOLEY LLP

[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. o L, . 2

(2) the name of a single firm (having as a member a

I "Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi%ncc is identificd below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
ACQIS LLC . MCKINNEY, TEXAS

Plcasc check the appropriate assignee category or categorics (will not be printed on the patent) : i Individual Corporation or other private group cntity (1] Government

4a. The foHowing fee(s) are enclosed: 4b. Payment of Fee(s):
i 1ssue Fee [ A check in the amount of the fec(s) is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
{1 Advance Order - # of Copies i The Dircctor is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number 50-1283 .

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. O Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR 1.27(g)(2).
The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issuc fee to the application identified above.

NOTE: The Issuc Fee and Publication Fee (if required) will not be accepted from anyonc other than the applicant; a registercd attorney or agent; or the assignee or other paity in
intercst as shown by the records of the United States Patent and Trademark Office. )

e

Authorized Signgfﬁrc Date_June 26, 2012

Typed or printed name William S. Galliani Registration No. 33,885

This collection of information is required by 37 CFR 1,311, The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is cstimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de c_:ndmg upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commoerce, P.O.
Box 1450, Alcxandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08-08) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

13294108

Filing Date:

10-Nov-2011

Title of Invention:

DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

First Named Inventor/Applicant Name:

WilliamW. Y. Chu

Filer:

William S. Galliani/Bobbie Jutras

Attorney Docket Number:

ACQI-006/04US 310578-2069

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501 1 1740 1740

Extension-of-Time:
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o . Sub-Total in
Description Fee Code Quantity Amount UsD($)
Miscellaneous:
Total in USD ($) 1740
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Electronic Acknowledgement Receipt

EFS ID: 13113159
Application Number: 13294108
International Application Number:
Confirmation Number: 8102

Title of Invention:

DATA SECURITY METHOD AND DEVICE FOR COMPUTER MODULES

First Named Inventor/Applicant Name:

WillamW. Y. Chu

Customer Number:

58249

Filer:

William S. Galliani/Bobbie Jutras

Filer Authorized By:

William S. Galliani

Attorney Docket Number:

ACQI-006/04US 310578-2069

Receipt Date: 26-JUN-2012
Filing Date: 10-NOV-2011
Time Stamp: 20:23:22

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1740

RAM confirmation Number 10806

Deposit Account 501283

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
ACQI-006-04US_06-26-12_|FP 76297
1 Issue Fee Payment (PTO-85B) = - no 1
mt.pdf
<a2701d114caef4243cefb219e829534aa57
5a68
Warnings:
Information:
30815
2 Fee Worksheet (SB06) fee-info.pdf no 2
6b17a9f47240e1fe746579fccc7d8f9ad4 33!
207
Warnings:
Information:
Total Files Size (in bytes):l 107112

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Cl’xange(s) apglied

to document,

/DHFP/
5/14,/2012

Preliminary Amendment of Application for Atty. Docket No. ACQI-006/04US 310578-2069
Reissue of U.S. Patent No. 6,643,777

IN THE SPECIFICATION:

Please add the following new paragraphs beginning at col. 1, line 6:

Notice: More than one reissue application has been filed for the reissue of U.S. Patent

No. 6.643.777. The reissue applications are U.S. Application Nos. 11/056.604 (a parent reissue

application), 11/545.056 (which is a continuation reissue of the parent reissue application),
134294108

12/561,138 (which is a continuation reissue of the parent reissue application), and

(the present application, which is a continuation reissue of U.S. Application No. 12/561.138).

This application is a continuation reissue of U.S. Application No. 12/561.138. which is a

ontinuation reissue of U.S. Application No. 11/056.604, which is a reissue of U.S. Patent No.

6.643.777, which are incorporated herein by reference.

Please add the following new paragraphs beginning at col. 4, line 51:

FIG. 9 depicts a peripheral console configuration.

FIG. 10 is a block diagram of one embodiment of a computer system employing the

present invention.

FIG. 11 is a block diagram of an attached computing module (ACM).
FIG. 12 is a block diagram of a peripheral console (PCON).

FIG. 13 is a block diagram of one embodiment of a computer system using the interface

of the present invention.

FIG. 14 is a detailed block diagram of one embodiment of the host interface controller of

the present invention.

FIG. 15 is a detailed block diagram of one embodiment of the PIC of the present

invention.

FIG. 16 is a schematic diagram of the signal lines PCK, PDQ to PD3, and PCN.

FIG. 17 is a partial block diagram of a computer system using the interface of the present

invention as a bridge between the north and south bridges of the computer system.

FIG. 18 is a partial block diagram of a computer system in which the north and south

bridges are integrated with the host and peripheral interface controllers, respectively.

FIG. 19 shows an attached computer module with Integrated CPU/NB/Graphics and
Integrated HIC/SB.

FIG. 20 shows an attached computer module with single chip fully integrated: CPU,

Cache, Core Logic, Graphics controller and Interface controller.
3

978295 v1/HN
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/294,108 08/21/2012 REA3602 ACQI-006/04US 310578-2069 8102
58249 7590 08/01/2012
COOLEY LLP
ATTN: Patent Group
Suite 1100

777 - 6th Street, NW
WASHINGTON, DC 20001

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly,
the above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35
U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

William W. Y. Chu, Los Altos, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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