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BACKGROUND OF THE INVENTION

5 1. Field of the Invention
The present invention relates to data processing systems, and more
particularly, to bridge systems including mechanisms for transferring information

between buses.

10 2. Description of Related Art

) Computers can use buses to transfer data between a host processor and
ﬁ various devices, such as memory devices and input/output devices. As used
w herein an “input/output” device is a device that either generates an input or
;g receives an output (or does both). Thus “input/output” is used in the
f{'“g 156 disjunctive. These buses may be arranged in a hierarchy with the host processor
;:rjg connected to a high level bus reserved for exchanging the data most urgently
[ needed by the processor. Lower level buses may connect to devices having a
;% lower priority.

us

5 -

20 Other reasons exist for providing separate buses. Placing an excessive
number of devices on one bus produces high loading. Such loading makes a
bus difficult to drive because of the power needed and the delays caused by
signaling so many devices. Also, some devices on a bus may periodically act
as a master and request control over a bus in order to communicate with a slave

25 device. By segregating some devices on a separate bus, master devices can

communicate with other devices on the lower level bus without tying up the bus

used by the host processor or other masters.

The PCIl bus standard is specified by the PCI Special Interest Group of

30 Hillsboro, Oregon. The PCI bus features a 32-bit wide, multiplexed address-data

. IPR2023-00842
(AD) bus portion, and can be expanded to a 64-bit wide AD bus portien.2o03
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Maintaining a high data throughput rate (e.g., a 33 MHZ clock rate) on the PCI
bus leads to a fixed limitation on the number of electrical AC and DC loads on
the bus. Speed considerations also limit the physical length of the bus and the
capacitance that can be placed on the bus by the loads, while future PCI bus
rates (e.g., 66 MHZ) will exacerbate the electrical load and capacitance
concerns. Failure to observe these load restrictions can cause propagation

delays and unsynchronized operation between bus devices.

To circumvent these loading restrictions, the PCI bus standard specifies
a bridge to allow a primary PCIl bus to communicate with a secondary PCl bus
through such a bridge. Additional loads may be placed on the secondary bus
without increasing the loading on the primary bus. For bridges of various types

see U.S. Patents 5,548,730 and 5,694,5586.

The PCI bridge observes a hierarchy that allows an initiator or bus master
on either bus to complete a transaction with a target on the other bus. As used
herein, hierarchy refers to a systermn for which the concept of a higher or lower
level has meaning. For example, a PCl bus system is hierarchical on several
scores. An ordering of levels is observed in that a high level host processor
normally communicates from a higher level bus through a bridge to a lower level
bus. An ordering of levels is also observed in that buses at equal levels do not
communicate directly but through bridges interconnected by a higher level bus.
Also, an ordering of levels is observed in that data is filtered by their addresses
before being allowed to pass through a bridge, based on the levels involved.
Other hierarchical systems exist that may observe an ordering of levels by using

one or more of the foregoing concepts, or by using different concepts.

Some personal computers have slots for add-on cards, which allow the
card to connect to a peripheral bus in the computer. Because a user often

needs additional slots, expansion cards have been designed that will connect

IPR2023-00842

betwaeen the peripheral bus and an external unit that offers additional slots §%r2003
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add-on cards. For systems for expanding a bus, see U.S. Patents 5,006,981;
5,191,657; and 5,335,329, See also U.S. Patent 5,524,252.

For portable computers, special considerations a‘rise when the user
wishes to connect additional peripheral devices. Often a user will bring a
portable computer to a desktop and connect through a docking station or port
replicator to a keyboard, monitor, printer or the like. A user may also wish to
connect to a network through a network interface card in the docking station.
At times, a user may need additional devices such as hard drives or CD-ROM
drives. While technically possible to a limited extent, extending a bus from a
portable computer through a cable is difficult because of the large number of
wires needed and because of latencies caused by a cable of any significant

length.

15 2 In U.S. Patent 5,696,949 a host chassis has a PCl to PCI bridge that

20

25

30

connects through a cabled bus to another PCI| to PCI bridge in an expansion
chassis. This system is relatively complicated since two independent bridges
communicate over a cabled bus. This cabled bus includes sssentially all of the
lines normally found in a PCI bus. This approach employs a delay technique to
deal with clock latencies associated with the cabled bus. A clock signal
generated on the expansion side of the cabled bus: (a) is sent across the cabled
bus, but experiences a delay commensurate with the cable length; and (b) is
delayed an equivalent amount on the expansion side of the cabled bus by a
delay line there, before being used on the expansion side. Such a design
complicates the system and limits it to a tuned cable of a pre-designed length,

making it difficult to accommodate work spaces with various physical layouts.

D U.S. Patent 5,590,377 shows a primary PCl bus in a portable computer

being connected to a PCl to PCI bridge in a docking station. When docked, the

primary and secondary buses are physically very close. A cable is not used to

IPR2023-00842
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this arrangement, there is no interface circuitry between the primary PCl bus

S U and the docking station. See also U.S. Patent 5,724,529.

oL U.S. Patent 5,540,597 suggests avoiding additional PCMCIA connectors
5 when connecting a peripheral device to a PC card slot in a portable computer,

but does not otherwise disclose any relevant bridging techniques.

SL- U.S. Patents 4,882,702 and show a programmable controller for

controlling industrial machines and processes. The system exchanges data

10 serially with a variety of input/output modules. One of these modules may be
o= replaced with an expansion module that can serially communicate with several
;53’ groups of additional input/output modules. This system is not bridge-like in that
la the manner of communicating with the expansion module is different than the
% manner of communicating with the input/output modules. For the expansion
ii{;ﬂ 15 | module the system changes to a block transfer mode where a group of status
n bytes are transferred for all the expansion devices. This system is also limited
Eé to input/output transactions and does not support a variety of addressable
g <, memory transactions. See also U.S. Patent 4,413,319; and 4,504,927.
ihé
5

Eed

T 20 s In U.S. Patent 5,572,525 another bus designed for instrumentation (IEEE
488 General Purpose Instrumentation Bus) connects to an extender that breaks
the bus information into packets that are sent serially through a transmission
cable to another extender. This other extender reconstructs the serial packets
into parallel data that is applied to a second instrumentation bus. This extender

25 is an intelligent system operating through a message interpretation layer and
several other layers before reaching the parallel to serial conversion layer. Thus
this system is unlike a bridge. This system is also limited in the type of

&L transactions that it can perform. Sese also U.S. Patent 4,959,833.

30 o U.S. Patent 5,325,491 shows a system for interfacing a local bys. 0.8 ..,

2003
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also U.S. Patents 3,800,097; 4,787,029; 4,961,140; and 5,430,847.

The Small Computer System Interface (SCSI) defines bus standards for
a variety of peripheral devices. This SCSI bus is part of an intelligent system
that responds to high-level commands. Consequently, SCSI systems require
software drivers to enable hardware to communicate to the SCSI bus. This
fairly complicated system is quite different from bridges such as bridges as
specified under the PCl standard. A variety of other complex techniques and
protocols exist for transferring data, including Ethernet, Token Ring, TCP/IP,
ISDN, FDDI, HIPPI, ATM, Fibre Channel, etc., but these bear little relation to
bridge technology.

- See also U.S. Patents 4,964,949; 5,038,320; 5,111,423, 5,446,869,

5,495,669; 5,497,498; 5,607,002; 5,617,623; 5,630,895; 5,542,055;
5,655,610; 5,572,688; and 5,611,053.

Accordingly, there is a need for an improved system for transferring

information between buses.

SUMMARY OF THE INVENTION

In accordance with the illustrative embodiments demonstrating features
and advantages of the present invention, there is provided a bridge accessible
by a host processor for expanding access over a first bus to a second bus. The
first bus and the second bus are each adapted to separately connect to
respective ones of a plurality of bus-compatible devices. Allowable ones of the
devices include memory devices and input/output dévices. The bridge has a
link, together with a first and a second interface means. The first interface
means I8 coupled between the first bus and the link. The second interface means

is coupled between the second bus and the link. The first interface means and the

IPR2023-00842
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through the link in a format different from that of the first bus and the second bus,
(b) approve an initial exchange between the first bus and the second bus in
response to a pending transaction having a characteristic signifying a destination
across the bridge, and (c) allow the host processor, communicating through the
first bus, to individually address different selectable ones of the bus-compatible
devices on the second bus, including memory devices and input/output devices
that may be present: (i} using on the first bus substantially the same type of
addressing as is used to access devices the first bus, and (ii) without first
employing a second, intervening one of the bus-compatible devices on the

second bus.

In accordance with another aspect of the invention a bridge accessible by
a host processor can expand access over a first bus to a second bus. The first
bus and the second bus each are adapted to separately connect to respective
ones of a plurality of bus-compatible devices. Allowable ones of the devices
include memory devices and input/output devices. The bridge has a link,
together with a first and a second interface means. The first interface means
is coupled between the first bus and the link. The second interface means is
coupled between the second bus and the link. The first interface means and the
second interface means are operable to (a) send bus-related information serially
through the link in a format different from that of the first bus and the second
bus, (b) exchange bus-related information between the first bus and the second
bus according to a predetermined hierarchy giving the first bus a higher level
than the second bus, and (c) allow the host processor, communicating through
the first bus, to individually address different selectable ones of the bus-
compatible devices on the second bus, including memory devices and
input/output devices that may be present: (i) using on the first bus substantially
the same type of addressing as is used to access devices the first bus, and (ii)

without first employing a second, intervening one of the bus-compatible devices

on the second bus.

{ . IPR2023-00842
/ EX. 2003
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By employing apparatus and methods of the foregoing type, an improved
éystem is achieved for transferring information between buses. In one preferred
embodiment, two buses communicate over a duplex link formed with a pair of
simplex links, each employing twisted pair or twin axial lines (depending on the

b desired speed and the anticipated transmission distance). Information from the
buses are first loaded onto FIFO (first-in first-out) registers before being
serialized into frames for transmission over the link. Received frames are
deserialized and loaded into FIFO registers before being placed onto the
destination bus. Preferably, interrupts, error signals, and status signals are sent

10 along the link.

el

Lﬁ In this preferred embodiment, address and data are taken from a bus one
;LEJ transaction at a time, together with four bits that act either as control or byte
,FJF enable signals. Two or more additional bits may be added to tag each
il‘g 15 transaction as either: an addressing cycle; acknowledgment of a non-posted
:m write; data burst; end of data burst (or single cycle). If these transactions are
;Z;; posted writes they can be rapidly stored in a FIFO register before being encoded
;:5? into a number of frames that are sent serially over a link. When pre-fetched
;i% reads are allowed,; the FIFO register can store pre-fetched data in case the

20 initiator requests it. For single cycle writes or other transactions that must
await a response, the bridge can immediately signal the initiator to wait, even

before the request is passed to the target.

In a preferred embodiment, one or more of the buses follows the PCI or

25 PCMCIA bus standard (although other bus standards can be used instead). The
preferred apparatus then operates as a bridge with a configuration register that

is loaded with information specified under the PCl standard. The apparatus can
transfer information between buses depending upon whether the pending
addresses fall within a range embraced by the configuration registers. This

30 scheme works with devices on the other side of the bridge, which can begiyanss,

EX. 2003
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In one highly preferred embodiment, the apparatus may be formed as two

separate application-specific integrated circuits (ASIC) join'ad by a cable.
Preferably, these two integrated circuits have the same structure, but can act

in two different modes in response to a control signal applied to one of its pins.

5 Working with hierarchical buses (primary and secondary buses) these integrated
circuits will be placed in a mode appropriate for its associated bus. The ASIC
associated with the secondary bus preferably has an arbiter that can grant
masters control of the secondary bus. This preferred ASIC can also supply a

number of ports to support a mouse and keyboard, as well as parallel and serial

10 ports.
lﬁ_;ﬁ
;ﬁ When used with a portable computer, one of the ASIC's can be
) assembled with a connector in a package designed to fit into a PC card slot
i
;?_«i following the PCMCIA standard. This ASIC can connect through a cable to the

:['“;; 15 other ASIC, which can be located in a docking station. Accordingly, the

u apparatus can act as a bridge bet.waen a CardBus and a PCI bus located in a

L
s docking station. Since the preferred ASIC can also provide a port for a mouse
g% and keyboard, this design is especially useful for a docking station. Also, the
% secondary PCl bus implemented by the ASIC can connect to a video card or to
f
20 a video processing circuit on the main dock circuit board in order to drive a
monitor.
In some embodiments, one ASIC will be mounted in the portable
computer by the original equipment manufacturer (OEM). This portable
25 computer will have a special connector dedicated to the cable that connects to

the docking station with the mating ASIC. For such embodiments, the
existence within the preferred ASIC of ports for various devices can be highly
advantageous. An OEM can use this already existing feature of the ASIC and
thereby eliminate circuitry that would otherwise have been needed to implement
30 such ports.
IPR2023-00842
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BRIEF DESCRIPTION QF THE DRAWINGS

The above brief description as well as other objects, features and
advantages of the present invention will be more fully appreciated by reference
to the following detailed description of presently preferred but nonetheless
ilustrative embodiments in accordance with the present invention when taken

in conjunction with the accompanying drawings, wherein:

Figure T is a schematic block diagram showing a bridge split by a link
within the bridge, in accordance with principles of the present invention;
Figure 2 is a schematic block diagram showing a bridge in accordance

with principles of the present invention using the link of Figure 1;

Figure 3 is a schematic block diagram showing the bridge of Figure 2

used in a docking system in accordance with principles of the present invention;
Figure 4 is a cross-sectional view of the cable of Figure 3;

Figure 5 is a schematic illustration of the bridge of Figure 3 shown

connected to a pprtable computer and a variety of peripheral devices; and
r

Figure 6 shows a docking station similar to that of Figure b but with the
portable computer modified to contain an application-specific integrated circuit

designed to support a link to the docking station.

EX. 2003
Page 14 of 145
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10
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figure 1, a bridge is shown connecting between a first bus

10 and a second bus 12 (also referred to as primary bus 10 and secondary bus

b 12). These buses may be PCI or PCMCIA 32-bit buses, although other types
of buses are contemplated and the present disclosure is not restricted to any
specific type of bus. Buses of this type will normally have address and data

llnes. In some cases, such as with the PCl bus, address and data are

multiplexed onto the same lines. In addition, these buses will have signaling

10 lines for allowing devices on the bus to negotiate transactions. For the PCI
= standard, these signaling lines will include four lines that are used either for
iﬁ control or byte enabling (C/BE[3:0]). Others signaling lines under the PCI
; standard exist for gaining control over the bus, for handshaking, and the like
:i:é (e.g., FRAME#, TRDY#, IRDY#, STOP#, DEVSEL¥#, etc.)

5 |
w Buses 10 and 12 are shown connecting to a first interface means 14 and
I;g'; second interface means 18, respectively (also referred to as interfaces 14 and
:% 16). Bus information selected for transmission by interfaces 14 and 16 are
;g loaded into registers 18 and 20, respectively. Incoming bus information that
20 interfaces 14 and 16 select for submission to the buses are taken from registers
22 and 24, respectively. In one embodiment, registers 18-24 are each 16 X 38
FIFO registers, although different types of registers having different dimensions
may be used in alternate embodiments.
25 In this embodiment, registers 18-24 are at least 38 bits wide. Thirty six
of those bits are reserved for the 4 control bits (C/BE#[3:0]) and the 32
address/data bits (AD[31:0]) used under the PCl bus standard. The remaining
two bits can be used to send additional tags for identifying the nature of the
transaction associated therewith. Other bits may be needed to fully characterize
30 every contemplated transaction. Transactions can be tagged as: addrlglggg%ow

. e, . 2003
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single cycle). Thus outgoing write transactions can be tagged as a single cycle
transaction or as part of a burst. Outgoing read requests can also be tagged as
part of a burst with a sequence of byte enable codes (C/BE) for each successive
read cycle of the burst. It will be appreciated that other coding schemes using

a different number of bits can be used in other embodiments.

The balance of the structure illustrated in Figure 1 is a link designed to
establish duplex communications between interfaces 14 and 16 through
registers 18-24. For example, encoder 28 can accept the oldest 38 bits from
register 20 and parse it into five bytes (40 bits). The extra two bits of the last
byte are encoded to signify the interrupts, status signals and error signals that

may be supplied from block 34.

Each of these five bytes is converted into a 10 bit frame that can carry
the information of each byte, as well as information useful for regulating the
link. For example, these frames can carry comma markers, idle markers, or flow
control signals, in a well-known fashion. A transceiver system working with
bytes that were encoded into such 10 bit frames is sold commercially by
Hewlett Packard as model number HDMP-1636 or -16486, Frames produced by
encoder 28 are forwarded through transmitter 44 along simplex link 46 to
receiver 48, which supplies the serial information to decoder 30. Likewise,
encoder 26 forwards serial information through transmitter 38 along simplex link

40 to receiver 42, which supplies the serial information to decoder 32.

Flow control may be necessary should FIFO registers 22 or 24 be in
danger of overflowing. For example, if FIFO register 22 is almost full, it supplies
a threshold detect signal 36 to encoder 26, which forwards this information
through link 40 to decoder 32. In response, decoder 32 issues a threshold stop

signal 50 to encoder 28, which then stops forwarding serial information,

thereby preventing an overflow in FIFO register 22. In a similar fashj9p:,8 0842

X. 2003
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flow through encoder 28 and link 46 to cause decoder 30 to issue a threshold
stop signal 54, to stop encoder 26 from sending more frames of information.
In some embodiments, the system will examine the received information to
determine if it contains transmission errors or has been corrupted in some
fashion. In such event the system can request a retransmission of the

corrupted information and thereby ensure a highly reliable link.

In this embodiment, elements 14, 18, 22, 26, 30, 38 and 48 are part of
a single, application specific integrated circuit (ASIC) 56. Elements 16, 20, 24,
28, 32, 42 and 44 are also part of an ASIC 58. As described further
hereinafter, first ASIC 56 and second ASIC 58 have an identical structure but
can be operated in different modes. It will be appreciated that other
embodiments may not use ASIC’s but may use instead alternate circuitry, such
as a programable logic device, or the like. As shown herein, ASIC 56 is
operating In a mode designed to service primary bus 10, and (for reasons to be
described presently) will be sending outputs to block 57. In contrast block 34
of ASIC 58 will receive inputs from block 34.

Encoders 26 and 28 have optional parallel outputs 27 and 29,
respectively, for applications requiring such information. Also for such
applications, decoders 30 and 32 have parallel inputs 31 and 33, respectively.
These optional inputs and outputs may be connected to an external transceiver
chip, such as the previously mentioned device offered by Hewlett Packard as
model number HDMP-1636 or -1646. These devices will still allow the system
to transmit serial information, but by means of an external transceiver chip.

This allows the user of the ASIC's 56 and 58 more control over the methods

of transmission over the link.

Referring to Figure 2, previously mentioned ASIC's 56 and 58 are shown

in further detail. The previously mentioned encoders, decoders, transmiessy. oosaz

receivers, and FIFO registers are combined into blocks 60 and 62, whiggbéa%;)fz?gg
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interconnected by a duplex cable formed of previously mentioned simplex links
40 and 46. Previously mentioned interface 14 is shown connected to primary
bus 10, which is also connected to a number of bus-compatible devices 64.
Similarly, previously mentioned interface 16 is shown connected to secondary
5 bus 12, which is also connected to a number of bus-compatible devices 66.
Devices 64 and 66 may be PCl-compliant devices and may operate as memory

devices or input/output devices.

Interface 14 a shown connected to a first register means 68, which acts

10 as a configuration register in compliance with the PCl standard. Since this
= system will act as a bridge, configuration registers 68 will have the information
;ﬁ normally associated with a bridge. Also, configuration registers 68 will contain
if,.i a base register and limit register to indicate a range or predetermined schedule
:E:} of addresses for devices that can be found on the secondary bus 12. Under the
il‘i! 15 PCI standard, devices on a PCI bus will themselves each have a base register,
e which allows mapping of the memory space and/or 1/0 space. Consequently,
E the base and limit registers in configuration registers 68 can accommodate the
;}f: mapping that is being performed by individual PCI devices. The information on
‘;ﬁ configuration registers 68 are mirrored on second configuration register 67 (also
@ 20 referred to as a second configuration means). This makes the configuration

information readily available to the interfaces on both sides of the link.

In this embodiment, ASIC 58 has an arbiter 70. Arbiters are known

devices that accept requests from masters on secondary bus 12 for control of

25 the bus. The arbiter has a fair algorithm that grants the request of one of the
contending masters by issuing it a grant signal. In this hierarchical scheme,
secondary bus 12 requires bus arbitration, but primary bus 10 will provide its

own arbitration. Accordingly, ASIC 56 is placed in a mode where arbiter 72 is

disabled. The modes of ASIC's 56 and 58 are set by control signals applied to

30 control pins 74 and 76, respectively. Because of this mode selection, the signal
IPR2023-00842
directions associated with blocks 57 and 34 will be reversed. EX. 2003
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In this embodiment, ASIC 58 is in a mode that implements a third bus

78. Bus 78 may follow the PCI standard, but is more conveniently implemented

in a different standard. Bus 78 connects to a number of devices that act as a

port means. For example, devices 80 and 82 can implement PS/2 ports that

5 can connect to either a mouse or a keyboard. Device 84 implements an
ECP/EPP parallel port for driving a printer or other device. Device 86
implements a conventional serial port. Devices 80, 82, 84 and 86 are shown

with input/output lines 81, 83, 85 and 87, respectively. Devices 80-86 may be
addressed on bus 10 as if they were PCI devices on bus 12, Also in this

10 embodiment, a bus 88 is shown in ASIC 56, with the same devices as shown

- on bus 78 to enable an OEM to implement these ports without the need for

;ﬁ separate input/output circuits.

i

;E_j Referring to Figure 3, previously mentioned ASIC 58 is shown in a
;gj 15 docking station 130 connected to an oscillator 91 for establishing a remote and
- internal clock. ASIC 68 has its lines 81 and 83 connected through a connection
;% assembly 90 for connection to a keyboard and mouse, respectively. Serial lines
% 85 and parallel lines 87 are shown connected to transceivers 92 and 94,
‘\ﬂ respectively, which then also connect to connection assembly 90 for connection
B 20 to various parallel and serial peripherals, such as printers and modems.

ASIC 58 is also shown connected to previously mentioned secondary bus
12. Bus 12 is shown connected to an adapter card 96 to allow the PCl bus 12
to communicate with an IDE device such as a hard drive, backup tape drive, CD-

25 ROM drive, etc. Another adapter card 98 is shown for allowing
communications from bus 12 to a universal serial port (USB). A network
interface card 100 will allow communications through bus 12 to various
networks operating under the Ethernet standard, Token Ring standard, etc.
Video adapter card 102 (also referred to as a video means) allows the user to

30 operate another monitor. Add-on card 104 may be one of a variety ofrganztsos42

EX. 2003
selected by the user to perform a useful function. While this embodigrantf 145
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shows various functions being implemented by add-on cards, other
embodiments may implement one or more of these function on a common

circuit board in the dock (e.g., all functions excluding perhaps the IDE adapter

card).
5
ASIC 68 communicates through receiver/transmitter 106, which provides
a physical interface through a terminal connector 108 to cable 40, 46.
Connector 108 may be a 20 pin connector capable of carrying high speed
signals with EMI shielding (for example a low force helix connector of the type
10 offered by Molex Incorporated), although other connector types may used
5 instead. The opposite end of cable 40, 46 connects through a gigabit, terminal
;;.Li connector 110 to physical interface 112, which acts as a receiver/transmitter.
T} Interface 112 is shown connected to previously mentloned first ASIC 56, which
:% is also shown connected to an oscillator 114 to establish a local clock signal.
'ifg 15 This specific design contemplat_es using an external transmitter/receiver
2 (external SERDES of lines 27, 29, 31, and 33 of Figure 1), although other
::] embodiments can eliminate these external devices in favor of the internal
*%5 devices in ASIC’s 56 and 58.
iy
A
20 This embodiment is adapted to cooperate with a portable computer
having a PCMCIA 32-bit bus 10, although other types of computers can be
serviced. Accordingly, ASIC 56 is shown in a package 116 having an outline
complying with the PCMCIA standard and allowing package 116 to fit into a
slot in a portable computer. Therefore, ASIC 56 has a connector 118 for
25 connection to bus 10. Cable 40, 46 will typically be permanently connected to
package 116, but a detachable connector may be used in other embodiments,
where a user wishes to leave package 116 inside the portable computer.
Power supply 120 is shown producing a variety of supply voltages used
30 to power various components. In some embodiments, one of these Squbﬁzlggggow

can be connected directly to the portable computer to charge its battery. EX 2003
/ { /" \ age 20 of 145
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Referring to Figure 4, the previously mentioned simplex links 40 and 46
are shown as twin axial lines 40A and 46A, wrapped with individual shields
40B and 46B. A single shield 122 encircles the lines 40 and 46. Four parallel
wires 124 are shown (although a greater number may be used in other

5 embodiments) mounted around the periphery of shields 122 for various
purposes. These wires 124 may carry power management signals, dock control
signals or other signals that may be useful in an interface between a docking
station and a portable computer. While twin axial lines offer high performance,

twisted pairs or other transmission media may be used in other embodiments

10 where the transmission distance is not as great and where the bit transfer speed

e need not be as high. While a hard wire connection is illustrated, in other

"ﬁ embodiments a wireless or other type of connection can be employed instead.
e

g Referring to Figure 5, previously mentioned package 116 is shown in

E*ﬁ 15 position to be connected to a PCMCIA slot in portable computer 126.

gm Computer 126 is shown having brimary bus 10 and a host processor 128,

’E‘;ﬁ Package 116 is shown connected through cable 40, 46 to previously mentioned

g;; connector 108 on docking station 130. Previously mentioned docking station

‘fﬂ 130 is shown connecting through PS/2 ports to keyboard 132 and mouse 134.

% 20 A printer 136 is shown connected to a parallel port in docking station 130.

Previously mentioned video means 102 is shown connected to a monitor 138.

Docking station 130 is also shown with an internal hard drive 140 connecting

to the adapter card previously mentioned. A CD-ROM drive 142 is also shown

mounted in docking station 130 and connects to the secondary bus through an

25 appropriate adapter card (not shown). Previously mentioned add-on card 104

is shown with its own cable 144.

Referring to Figure 6, a modified portable computer 126' is again shown
with a host processor 128 and primary bus 10. In this embodiment however,

30 portable computer 126' contains previously mentioned ASIC 56. Thus gp'g;o 3i_§0842

no circuitry required (other than perhaps drivers) between ASIC 56 and cabie?%
I 7 Page 21 of 145
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40,46. In this case, the laptop end of cable 40, 46 has a connector 142 similar
to the one on the opposite end of the cable (connector 108 of Figure 5).
Connector 143 is designed to mate with connector 141 and support the high-
speed link. As before, connectors 141 and 143 can also carry various power

b management signals, and other signals associated with a docking system.

An important advantage of this arrangement is the fact that ASIC 56
contains circuitry for providing ports, such as a serial port, a parallel port, PS/2
ports for a mouse and keyboard, and the like. Since portable computer 126'

10 would ordinarily provide such ports, ASIC 568 simplifies the design of the

5 portable computer. This advantage is in addition to the advantage of having a
;ﬁ single ASIC design (that is, ASIC's 56 and 58 are structured identically), which
has single design is capable of operating at either the portable computer or the
i{g docking station, thereby simplifying the ASIC design and reducing stocking
?;i 15 requirements, etc.

) To facilitate an understanding of the principles associated with the
i?—; foregoing apparatus, its operation will be briefly described. This operation will
‘&i‘ be described in connection with the docking system of Figures 3 and 5 (which
. 20 generally relates to Figure 2), although operation would be similar for other

types of arrangements. For the docking system, a connection is established by
plugging package 116 (Figure 5) into portable computer 126. This establishes
a link between the primary bus 10 and ASIC 56 (Figure 3).

25 At this time an initiator (the host processor or a master) having access
to primary bus 10 may assert control of the bus. An initiator will normally send
a request signal to an internal arbiter (not shown) that will eventually grant
control to this initiator. In any event, the initiator asserting control over primary
bus 10 will exchange the appropriate handshaking signals and drive an address
30 onto the bus 10. Control signals simultaneously applied to the signaling lines

IPR2023-00842

of bus 10 will indicate whether the transaction is a read, write, or other type$2003
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transaction.

Interface 14 (Figure 2) will examine the pending address and determine

whether it represents a transaction with devices on the other side of the bridge

5 (that is, secondary bus 12) or with the bridge itself. Configuration register 68
has already been loaded in the usual manner with information that indicates a

range of addresses defining the jurisdiction of the interface 14.

Assuming a write transaction is pending on bus 10, interface 14 will

10 transfer 32 address bits together with four control bits (PCI standard) to FIFO

=5 ragister 18 (Figure 1). Encoder 26 will add at least two additional bits tagging
E this information as an addressing cycle. The information is then broken into
Iﬁ frames that can carry flow control and other signals before being transmitted
5 serially over link 40.

w Without waiting, interface 14 will proceed to a data cycle and accept up

i;‘%& to 32 bits of data from bus 10 together with four byte enable bits. As before,

gﬂ':i this information will be tagged, supplemented with additional information and

fﬁ broken into frames for serial transmission over link 40. This transmitted

’ 20 information will be tagged to indicate whether it is part of a burst or a single
cycle.

Upon receipt, decoder 32 restores the frames into the original 38 bit

format and loads the last two described cycles onto the stack of register 24.

25 Interface 16 eventually notices the first cycle as an addressing cycle in a write
request. Interface 16 then negotiates control over bus 12 in the usual fashion

and applies the address to bus 12. A device on bus 12 will respond to the write

request by performing the usual handshaking.

30 Next, interface 16 will drive the write data stacked on register 24 into
IPR2023-00842
bus 12. If this transaction is a burst, interface 16 will continue to drive dat&003
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onto bus 12 by fetching it from register 24. If however this transaction is a
single cycle write, interface 16 will close the transaction on bus 12 and load an
acknowledgment into register 20. Since this acknowledgment need not carry
data or address information, a unique code may be placed into register 20, so
that encoder 28 can appropriately tag this line before parsing it into frames for
transmission over link 46. Upon receipt, decoder 30 will produce a unique code
that is loaded into register 22 and eventually forwarded to interface 14, which
sends an acknowledgment to the device on bus 10 that the write has

succeeded.

If the initiator instead sets its control bits during the address cycle to
indicate a read request, interface 14 would also accept this cycle, if it has
jurigdiction. Interface 14 will also signal the initiator on bus 10 that it is not
ready to return data (e.g., a retry signal, which may be the stop signal as
defined under the PCI standard). The initiator can still start (but not finish) a
data cycle by driving its signaling lines on bus 10 with byte enable information.
Using the same technique, the address information, followed by the byte enable
information, will be accepted by interface 14 and loaded with tags into register
18. These two lines of information will be then encoded and transmitted serially
over link 40. Upon receipt, this information will be loaded into the stack of
register 24, Eventually, interface 16 will notice the first item as a read request
and drive this address information onto secondary bus 12. A device on bus 12
will respond and perform the appropriate handshaking. Interface 16 will then
forward the next item of information from register 24 containing the byte
enables, onto bus 12 so the target device can respond with the requested data.
This responsive data is loaded by interface 16 info register 20. If pre-fetching
is indicated, interface 16 will initiate a number of successive read cycles to

accumulate data in register 20 from sequential addresses that may or may not

be requested by the initiator.

IPR2023-00842

As before, this data is tagged, broken into frames and sent serially d¥e#003
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link 46 to be decoded and loaded into register 22. The transmitted data can
include pre-fetched data that will be accumulated in register 22. Interface 14
transfers the first item of returning data onto primary bus 10, and allows the
initiator to proceed to another read cycle if desired. If another read cycle is
conducted as part of a burst transaction, the requested data will already be
present in register 22 for immediate delivery by interface 14 to bus 10. If these

pre-fetched data are not requested for the next cycle, then they are discarded.

Eventually the initiator will relinquish control of bus 10. Next, an initiator
on bus 12 may send a request for control of bus 12 to arbiter 70 (Figure 2). If
arbiter 70 grants control, the initiator may make a read or write request by
driving an address onto bus 12. Interface 16 will respond if this address does
not fall within the jurisdictional range of addresses specified in configuration
register 67 (indicating the higher level bus 10 may have jurisdiction). In the
same manner as before, but with a reversed flow over links 40, 46, interface
16 may accept address and data cycles and communicate them across link 40,

46. Before being granted bus 10, interface 14 will send a request to an arbiter

(not shown) associated with bus 10.

In some instances, an initiator on primary bus 10 will wish to read from,
or write to, port means 80, 82, 84, or 86. These four items are arranged to act
as devices under the PCI standard. Interface 16 will therefore act as before,

except that information will be routed not through bus 12, but through bus 78.

Other types of transactions may be performed, including reads and writes
to the configuration registers 67 and 68 (Figure 2). Other types of transactions,

as defined under the PCI standard (or other bus standards) may be performed

as wall.

Interrupt signals may be generated by the ports or other devices in ASIC

IPR2023-00842
B58. Also external interrupts may be received as indicated by block 34. EAg003
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noted before, interrupt signals may be embedded in the code sent over link 46.
Upon receipt, system 60 decodes the interrupts and forwards them on to block
57, which may be simply one or more pins from ASIC 56 (implementing, for
example, INTA of the PCI standard). This interrupt signal can either be sent over
5 the bus 10 or to an interrupt controller that forwards interrupts to the host
processor. System errors may be forwarded in a similar fashion to produce an
output on a pin of ASIC 56 that can be routed directly to bus 10 or processed
using dedicated hardware. The designer may wish to send individual status

signals, which can be handled in a similar fashion along link 40, 46.

10
= It is appreciated that various modifications may be implemented with
jﬂ : respect to the above described, preferred embodiment. In other embodiments
Eﬁ the illustrated ASIC's may be divided into several discrete packages using in
:E?.h some cases commercially available integrated circuits. Also, the media for the
!gg 15 link may be wire, fiber-optics, infrared light, radio frequency signals, or other
" media. In addition, the primary and secondary buses may each have one or
l,% more devices, and these devices may be in one or more categories, including
i;;“—': memory devices and input/output devices. Moreover, the devices may operate
W at a variety of clock speeds, bandwidths and data rates. Furthermore,
. 20 transactions passing through the bridge may be accumulated as posted writes
or as pre-fetched data, although some embodiments will not use such
techniques. Also, the bridge described herein can be part of a hierarchy using
a plurality of such bridges having their primary side connected to the same bus
or to buses of an equivalent or different level. Additionally, the illustrated ports
25 can be of a different number or typs, or can be eliminated in some
embodiments. Also, the illustrated arbiter can be eliminated for secondary
buses that are not design to be occupied by a master. While a sequence of
steps is described above, in other embodiments these steps may be increased
or reduced in number, or performed in a different order, without departing from
30 the scope of the present invention.

) IPR2023-00842
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Obviously, many modifications and variations of the present invention are
possible in light of the above teachings. It is therefore to be understood that
within the scope of the appended claims, the invention may be practiced

otherwise than as specifically described.

i) IPR2023-00842
' o EX. 2003
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CLAIMS:

1 "&s\ 1. A bridge acgessible by a host processor for expanding access over a first

2  bus to a second bus,|said first bus and said second bus each being adapted to

3  separately connect tq respective ones of a plurality of bus-compatible devices,

4 allowable ones of said devices including memory devices and input/output devices,

5  said bridge comprisin:

6 a link;

7 a first interfacg means coupled between said first bus and said link; and

8 a second interface means coupled between said second bus and said link,
e 9  sald first interface means and said second interface means being operable to (a)
FE 10  send bus-related infonation serially through said link in a format different from that
i 11 of said first bus and gaid second bus, (b) approve an initial exchange between said
;m 12  first bus and said sgcond bus in response to pending bus transactions having a
:e',g 13 characteristic signifying a destination across said bridge, and (c) allow said host
« 14  processor, communjcating through said first bus, to individually address different
;;Lg 15 selectable ones of [the bus-compatible devices on said second bus, including
’g 116  memory devices angl input/output devices that may be present: (i) using on said first
?ﬁ \ 17  bus substantially thg same type of addressing as is used to access devices said first
. /!: 18  bus, and (ii) without{first employing a second, intervening one of the bus-compatible

/ 19  devices on said se¢ond bus.

\

& 1 2. A bridge according to claim 1 wherein said first interface weansand said
% 2  second interface means are operable to exchange bus-relatedinformation between
3  said first bus and said second bus according to a predetermined hierarchy giving

4  said first bus a higher level than said second bus.

3. A bridge according to claim 1 wherein said first bus and said second bus
each have a plurality of signaling lines for enabling bus-compatible devices to

IPR2023-00842

response to a pending transaction on said first bus to begin processing saidoo3
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® 3 negotiate bus communications, said first interface weanre- being operable in
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pending transaction and to apply a retry signal to at least one of said signaling lines
of said first bus before the pending transaction on said first bus has been

transmitted to and acknowledged by said second bus.

4. A bridge according to claim 3 wherein less than all of the information on
the signaling lines of said first bus is transmitted by said first interface meane over
said link.

5. A bridge according to claim 3 wherein said first interface smeans
comprises:

a first pair of first in first out registers for stacking information for successive
groups of bus-related information gathered from and destined for said first bus.

6. A bridge according to claim 5 wherein said second interface .meanes-
comprises:
a second pair of first in first out registers for stacking information for

successive groups of sus-retated-information gathered from and destined for said
second bus.

7. A bridge according to claim 1 whersin said first interface -means«is
selectively responsive to those addresses appearing on said first bus that are on
a predetermined schedule of addresses corresponding to the bus-compatible
davices accessible through said second bus, in order to avoid responding to
addresses corresponding to other ones of the bus-compatible devices on said

first bus.

8. A bridge according to claim 7 comprising:

a register means for storing said predetermined schedule.

9. A bridge accordinglto claim 7 wherein said first interface meang-

comprises: , i EX.2003
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a first register sneans- for storing said predetermined schedule, said
second interface mears-comprising:

a second register .maeans for storing said predetermined schedule.

10. A bridge according to claim 8 wherein said register means is
operable to establish with respect to said first bus a base address for one or

more of the bus-compatible devices on said second bus.

11. A bridge according to claim 1 comprising:
a register raeara~for establishing with respect to said first bus a base

address for one or more of the bus-compatible devices on said second bus.

12. A bridge according to claim 1 wherein said first interface-means-and
At
said secendary interface weans are operable to permit communication between
bus-compatible devices on said second bus without routing through said first

bus.

13. A bridge according to claim 12 comprising:
an arbiter with authority to grant the second bus and without authority
to grant the first bus to either said second interface +#eene or one of the bus-

compatible devices on said second bus.

14. A bridge according to claim 1 wherein said first interface meeans-and
said second interface.mears-comprise:
a first and a second programmabile logic device connected between said link

and said first bus and said second bus, respectively.

15. A bridge according to claim 1 wherein said first interface mesre and
said second interface meang.comprise:

a first and a second application-specific integrated circuit connected

IPR2023-00842

between said link and said first bus and said second bus, respactively. EX. 2003
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18. A bridge according to claim 15 wherein said first and said second
application-specific integrated circuit are identically structured and each have a

control pin for receiving a control signal to establish operation in one of two modes.

17. A bridge according to claim 16 wherein said first and said second
application-specific integrated circuit each comprise:

an arbiter, enabled only in said second application-specific integrated circuit,
with authority to grant the second bus and without authority to grant the first bus to
either said second interface-means:or one of the bus-compatible devices on said
second bus.

18. A bridge according to claim 15 wherein said first and said second
application-specific integrated circuit each comprise:

a plurality of port means coupled to said second interface .means. for
providing a plurality of ports for input/output.

19. A bridge according to claim 1 whersin said host processor is
interrupt-driven, said second interface-maane-being operable to transmit through

said link to said first interface feaRs«interrupt signals destined to interrupt the

host processor.

20. A bridge according to claim 19 wherein said host processor is
responsive to error signals, said second interface +neane being operable to

transmit through said link to said first interface Feaks error signals destined to

affect the host processor.

21. A bridge according to claim 1 whersin said first bus operates at a

predetermined clock speed, said link being operable to propagate data between

said first interface meane and said second interface means«at a bit transfesrpaigooss

. : EX. 2003
greater than said predetermined clock speed. Page 31 of 145
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22. A bridge according to claim 21 wherein said link comprises:

a pair of simplex links for sending information in opposite directions..

23. A bridge according to claim 22 wherein said simplex links are driven

for differential signal transfers.

24. A bridge according to claim 22 wherein each of said simplex links

comprises a cable with twin axial lines.

25. A bridge according to claim 22 wherein each of said simplex links

comprises a twisted pair.

26. A bridge according to claim 24 comprising:
a single shield around both of said simplex links; and

a separate pair of individual shields around each of said simplex links.

27. A bridge according to claim 1 wherein said second bus comprises
a PCI bus.

28. A bridge according to claim 6 wherein said second interface means-
is operable in response to a transaction from said link signifying an initial read
request, to fetch and pre-fetch data from a competent one of the bus-
compatible devices on said second bus for transmission back over said link in

order to satisfy pending and anticipated transactions.

29. A bridge according to claim 28 wherein said first interface +means-
is operable in response to a transaction from said link signifying an initial read
request, to fetch and pre-fetch data from a competent one of the bus-

023-00842
compatible devices on said first bus for transmission back over said link in 6”%12 Ex 2003
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1 30. Abridge according to claim 1 wherein said first interface-means-and

h 2 said second interface waars. are operable to permit at least one of the bus-
3 compatible devices on said second bus to address one or more of the bus-
4 compatible devices on said first bus using on said second bus substantially the
5 same type of addressing as is used to access devices on said second bus.

{,g 31. A bridge accessible by a host processor for expanding access over

A
{2 a first bus to alsecond bus, said first bus and said second bus each being
| 3 adapted to separately connect to respective ones of a plurality of bus-
o 4  compatible devites, allowable ones of said devices including memory devices
W 5 and input/output devices, said bridge comprising:
;li:j 6 a link;
E 7 a first inferface means coupled between said first bus and said link; and
g 8 a second interface means coupled between said second bus and said link,
# 9 said first interface means and said second interface means being operable to (a)
fﬁg 10  send bus-relatgd information serially through said link in a format different from
% 11 that of said firgt bus and said second bus, (b) exchange bus-related information
G 12  between said| first bus and said second bus according to a predetermined
% 13 hierarchy giving said first bus a higher level than said second bus, and (c) allow
14  said host processor, communicating through said first bus, to individually address
156  different selegtable ones of the bus-compatible devices on said second bus,
16

including menﬁ\ory devices and input/output devices that may be present: (i) using
on said first Qus substantially the same type of addressing as is used to access

devices said first bus, and (ii) without first employing a second, intervening one of

RSN -
o

the bus-compatible devices on said second bus.

o

—

32. A bridge according to claim 31 wherein said first bus and said second
bus each have a plurality of signaling lines for enabling bus-compatible devices to

IPR2023-00842

response to a pending transaction on said first bus to begin processing sgid?003
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pending transaction and to apply a retry signal to at least one of said signaling lines
of said first bus before the pending transaction on said first bus has been

transmitted to and acknowledged by said second bus.

33. A bridge according to claim 32 wherein less than all of the information
on the signaling lines of said first bus is transmitted by said first interface -mearns®

over said link.

34, A bridge according to claim 32 wherein said first interface -means
comprises:

a first pair of first in first out registers for stacking information for successive
groups of bus-related information gathered from and destined for salid first bus.

35. A bridge according to claim 34 wherein said second interface sreans—
comprises:

a second pair of first in first out registers for stacking information for
successive groups of bus-related-information gathered from and destined for said

second bus.

36. A bridge according to claim 31 wherein said first interface means®
isv selectively responsive to those addresses appearing on said first bus that are
on a predetermined schedule of addresses corresponding to the bus-compatible
devices accessible through said second bus, in order to avoid responding to

addresses corresponding to other ones of the bus-compatible devices on said

first bus.

37. A bridge according to claim 36 comprising:

a register.maeane~for storing said predetermined schedule.

38. A bridge according to claim 36 wherein said first interface means
IPR2023-00842
comprises: T EX. 2003
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a first register «wneanme~for storing said predetermined schedule, said
second interface meane.-comprising:

a second register smeane for storing said predetermined schedule.

39. A bridge according to claim 37 wherein said register seans is
operable to establish with respect to said first bus a base address for one or

more of the bus-compatible devices on said second bus.

40. A bridge according to claim 31 comprising:
a register meane-for establishing with respect to said first bus a base

address for one or more of the bus-compatible devices on said second bus.

41. A bridge according to claim 31 wherein said first interface -eanse-
and said & interface meams are operable to permit communication
between bus-compatible devices on said second bus without routing through

said first bus.

42. A bridge according to claim 41 comprising:
an arbiter with authority to grant the second bus and without authority
to grant the first bus to either said second interface #eanse.or one of the bus-

compatible devices on said second bus.

43. A bridge according to claim 31 wherein said first interface meane and
said second interface f@ans comprise:
a first and a second programmable logic device connected between said link

and said first bus and said second bus, respectively.

44. A bridge according to claim 31 wherein said first interface means.and

said second interface #eane-comprise:

a first and a second application-specific integrated circuit connected between
IPR2023-00842

said link and said first bus and said second bus, respectively. EX. 2003
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45. A bridge according to claim 43 wherein said first and said second
2  application-specific integrated circuit are identically structured and each have a

3 control pin for receiving a control signal to establish operation in one of two modes.

1 46. A bridge according to claim 45 wherein said first and said second

2  application-specific integrated circuit each compi‘ise:

3 an arbiter, enabled only in said second application-specific integrated circuit,

4  with authority to grant the second bus and without authority to grant the first bus to
Q 5 either sald second interface seare-or one of the bus-compatible devices on said

s 6  second bus.

i

b

i 1 47. A bridge according to claim 43 wherein said first and said second

E”:g 2  application-specific integrated circuit each comprise:

f mf 3 a plurality of port means coupled to said second interface +#ears- for

W 4  providing a plurality of ports for input/output.

:%:}1? 1 48. A bridge according to claim 31 wherein said host processor is
k%&ﬂﬁ 2 interrupt-driven, said second interface meare.being operable to transmit through
of(ﬁ 3 said link to said first interface +eans interrupt signals destined to interrupt the

4 host processor.
1 49. A bridge according to claim 48 wherein said host processor is

' 2 responsive to error signals, said second interface means-being operable to

3  transmit through said link to said first interface-meen® error signals destined to
4  affect the host processor.
1 50. A bridge according to claim 31 wherein said first bus operates at a
2 predetermined clock speed, said link being operable to propagate data between
& 3 said first interface +neams-and said second interface meane at a bit transll;)eer Orza;c(% 642
4 greater than said predetermined clock speed. EX. 2003
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51. A bridge according to claim 50 wherein said link comprises:

a pair of simplex links for sending information in opposite directions.

52. A bridge according to claim 51 wherein said simplex links are driven

for differential signal transfers.

53. A bridge according to claim 51 wherein each of said simplex links

comprises a twisted pair.

94. A bridge according to claim 51 wherein each of said simplex links

comprises a cable with twin axial lines.

55. A bridge according to claim 54 comprising:
a single shield around both of said simplex links; and

a separate pair of individual shields around each of said simplex links.

56. A bridge according to claim 31 wherein said second bus comprises
a PCI bus.

57. A bridge according to claim 35 wherein said second interfacesaeams—
is operable in response to a transaction from said link signifying an initial read
request, to fetch and pre-fetch data from a competent one of the bus-
compatible devices on said second bus for transmission back over said link in

order to satisfy pending and anticipated transactions.

58. A bridge according to claim 57 whersin said first interface smeana—
is operable in response to a transaction from said link signifying an initial read
request, to fetch and pre-fetch data from a competent one of the bus-

compatible devices on said first bus for transmission back over said link in_order
. . i . EX. 2003
to satisfy pending and anticipated transactions. Page 37 of 145
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69. A bridge according to claim 31 whersin said first interface mearrs
and said second interface saeame. are operable to permit at least one of the bus-
compatible devices on said second bus to address one or more of the bus-
compatible devices on said first bus using on said second bus substantially the

same type of addressing as is used to access devices on said second bus.

rev July 31, 1998

. IPR2023-00842
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ABSTRACT OF THE DISCLOSURE

A bridge accessible by a host processor can expand access over a first bus
to a second bus. The first bus and the second bus are each adapted to separately
connect to respective ones of a plurality of bus-compatible devices. Allowable ones
of the devices include memory devices and input/output devices. The bridge has
a link, together with a first and a second interface. The first interface is coupled
between the first bus and the link. The second interface is coupled between the
second bus and the link. The first interface and the second interface are operable

to (a) send bus-related information serially through the link in a format different from

.
f;é; that of the first bus and the second bus, (b) approve an initial exchange between the
i;} first bus and the second bus in response to pending transactions having a
% characteristic signifying a destination across the bridge, (c) exchange bus-related
l?g information between the first bus and the second bus according to a
2 predetermined hierarchy giving the first bus a higher level than the second bus,
;f;‘j and (d) allow the host processor, communicating through the first bus, to
152 individually address different selectable ones of the bus-compatible devices on
;ﬁ the second bus, including memory devices and input/output devices that may

be present: (i) using on the first bus substantially the same type of addressing
as is used to access devices the first bus, and (ii) without first employing a

second, intervening one of the bus-compatible devices on the second bus.

IPR2023-00842
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Atty File: DOS14

COMBINED DECLARATION, PRIQRITY CLAIM AND
PQWER OF ATTORNEY FOR PATENT APPLICATION

As a below named inventor, | hereby declare that: My residence, post office
address and citizenship are as stated below next to my name; | believe | am the
original, first and sole inventor (if only one name is listed below) or an original first and
joint inventor (if plural names are listed below) of the subject matter which is claimed
and for which a patent is sought on the invention entitled:

LINKED BRIDGE
the specification of which is attached hereto; | hereby state that | have reviewed and
understand the contents of the above identified specification including the claims, as
amended by any amendment referred to above. | acknowledge the duty to disclose
information which is material to the examination of this application in accordance with
Title 37, Code of Federal Regulations, §1.56(al.

| hereby claim foreign priority benefits under Title 35, United States Code, §119
of any foreign application(s) for patent or inventor's certificate listed below and have
also identified below any foreign application for patent or inventor's certificate having
a filing date before that of the application on which priority is claimed:

no prior foreign applications.

| hereby claim the benefit under Title 35, United States Code 8119(e) of any
United States provisional application(s) listed below:

no provisional applications.

| hereby claim the benefit under Title 35, United States Code, §120 of any
United States application(s), or §365(c) of any PCT international application
designating the United States of America, listed below and, insofar as the subject
matter of each of the claims of this application is not disclosed in the prior United
States or PCT International application in the manner provided by the first paragraph
of Title 3b, United States Code, §112, | acknowledge the duty to disclose material
information as defined in Title 37, Code of Fedseral Regulations, §1.56(a) which

occurred between the filing date of the prior application and the national or PCT

IPR2023-00842
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(2)

international filing date of this application:

no United States or PCT International Applications claimed.

| hereby appoint the following attorney(s) and/or agent(s) to prosecute this
application and to transact all business in the Patent and Trademark Office connect
therewith: Thomas L. Adams, Esq., Reg. #27,300. Address all telephone calls to:
Thomas L. Adams, Esq. at telephone no.: (973) 538-4112. Address all
correspondence to: Thomas L. Adams, 10 Park Place, Morristown, New Jersey
079860.

| hereby declare that all statements made herein of my own knowledge are true
and that all statements made on information and belief are believed to be true; and
further that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both,
under 51001 of Title 18 of the United States Code and that such willful false

statements may jeopardize the validity of the application or any patent issued thereon.

Full name of sole or first inventor:

Frank Ahern
Residence:

6233 E. Janice Way, Scottsdale, AZ 85254
Citizenship: U.S.

Post Office Address: same

Dated: ﬁ}j’ééf "\7/24/ %Z——m——_\_

Frank Ahern

IPR2023-00842
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Inventor: Frank Ahern
For: LINKED BRIDGE
Attorney's Docket No.: DOS14

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS
(37 CFR 1.9(f) AND 1.27(¢)) - SMALL BUSINESS CONCERN

| hereby daclare that | am an official of the small business concern and empowaered to
act on behalf of the concern Identified balow:

MOBILITY ELECTRONICS, INC.
7955 East Redfleld Road
Scottsdale, Arizona 85280

| hereby declare that the above Identlfled small business concern qualifies as a small
business concern as defined in 13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d),
for purposes of paying raduced fees under section 41(a) and (b) of Title 36, United
States Code, in that the number of employees of the conocern, Including those of Its
affiliates, doea not exceed 500 parsons. For purposes of this statement, (1) the
number of employeas of the business concern is the average over the previous fiscal
year of tha concern of the persons employed on a full-time, part-time or temporary
baals during each of the pay perlods of the fiscal yaar, and (2} ooncerns are affiliates
of each other when elther, directly or indiractly, one concern controls or has the power
to control the other, or a third party or partles controls or has the power to control
both.

| hereby declare that rights under contract or law hava bsan conveyed to and rernain
with the small business concern identified above with regard to the invention, entitled
LINKED BRIDGE hy inventor Frank Ahern described In the specification filed herewith.

No rights to the Invention ars held by any person, other than the Invantor, who could
not qualify as a small business concern under 37 CFR 1.9(d) or by any ooncern which
would not quallfy as a small business concern under 37 CFR 1.8(d) or a nonprofit
organization under 37 CFR 1.9(e).

| acknowladge the duty to file, In this application or patent, notification of any change
In status resulting In loss of antitlement to small entity statue prior to paying, or at the
time of paying, the earllest of tha lasue fee or any maintenance fee due after the date
on which status as a small entity ia no longer appropriate. (37 CFR 1.28(b))

| hereby declare that all statements mada herein of my own knowledge are true and
IPR2023-00842
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that all statemente made on information and beljef are believed to be true; and further
that these statements wera made with the knowledge that wlllful false statements and
the like 8o made are punishable by fine or imprisonment, or both, under section 1001
of Title 18 of tha United States Code, and that such williful falge statements may
leopardize the valldity of the application, any patent iasuing theropn, or any patent to

hS

which this verified statement Is directed. ‘\
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Dated: 8/ 5// 98}/ e Age ’ »»/‘-Zﬁ?(",-—
Frank Chabza J/
MOBILITY ELECTRONICS, INC.
7965 E. Redfield Road
Scottedale, AZ 85260
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE :l:ta/
Applicant: Frank Ahern Attorney Docket: DOS14
Serial No.: 09/130,058 Group Art Unit: 2781
Filed: 8/6/98

10 Park Place HECE!VED

Morristown, N.J. )
March, 1999 MAR 15 1999
Group 2700

isaToner of Patents and Trademarks
Washington, D.C. 20231

SIR or MADAM: ‘ HGCB‘VB(’

PETITION TO MAKE APPLICATION SPECIAL | ‘m
UNDER 37 CFR 1.102 and M.P.E.P. 708.02 (I) “AR 26

s e

The applicant respectfully petitions the Commissioner to treat the above
application special under the manufacturing provision of MPEP §708.02(l). Enclosed
herein is a check in the amount of $130.00 as a petition fee (37 C.F.R. §1.17(i)).

The present application has not been examined.

P;ier to filing the above application, a preexamination search was made by the
undersigned using various approaches, including a varisty of word searches, using a
commercially available, patent database offerad by Corporate Intelligence of Browns
Point, WA. The patents uncovered by these searches are listed in the accompanying
List of Art, with copies enclosed.

Fee enclosed Declaration of the Chief Executive Officer of Mobility Electronics,
Inc. demonstrates that (a) obtaining sufficient financing is dependent upon obtaining

patent protection; (b) unless this patent- dependent financing is' obtained, Mobility
B R AR T RTTUN
SNTRTT IRLRUINDT IPR2023.00842

EX. 2003
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Electronics, Inc. "will be unable to fully develop this technology, manufacture related
docking stations, and develop the market using the new technology disclosed in the
above application;" (c) Mobility Electronics, Inc. has already made significant
investments towards commercializing the technology in the abové application and is
committed to commercializing this technology if adequate financing can be obtained;
and (d) a careful of thorough search of the prior art was made. The statements satisfy
the requirements under MPEP 708.02(l).

Respectfully submitted,
Frank Ahern

Tho?ﬁg L. Adams
Reg/'No. 27,300

(973) 538-4112

CERTIFICATE QF MAILING
I hereby certify that this correspondence is being deposited with the United

States Postal Service as first class mail in an envelope addressed to Commissioner

of Patents and Trademarks, Washington, D.C. , on the [ day of March,

1999,

Thomas ams LEEq
Reglstratlo No. 27,300
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SINFORMATION CITED BY APPLICANTI(S) HAT MAY BE MATERIAL

TO THE PROSECUTION OF THE SUBJECT APPLICATION

Applicant: Frank Ahern

Serial No: 09/130,058

Filed: 08/06/98

Title: LINKED BRIDGE
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5 B
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SL D
SL g
SL
SL G
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U.S. PATENT DOCUMENTS
Document
Number Date Name
3,800,097 03/26/74 Maruscak et al.
4,413,319 11/01/83  Schuliz et al.
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5,672,525 11/05/96 Shen et al. 370 85.1 05/31/95
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5,694,666 12/02/97 Neal ot al. 395 308 06/07/95
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Appli > : Frank Ahern Attorney Docket: DOS14

Serial No.: 09/130,058 Group Art Unit: ;27}3 1,{“141:

Filed: 8/6/98

For: LINKED BRIDGE MAR 9 5 W9
Coun 20

D 0] E T FICER QF MOBILITY ELECT S INC

1. 1, Charles Mollo, am the Chief Executive Officer of Mobility Electronics Inc.
(Mobility), the assignee of the above patent application.

2. Mobility is a three-year old company that specializes in making docking
stations and related connectivity devices for portable and handheld computers.

3. In 1996 Mobility personnel conceived a new approach to docking that forms
the basis of a new universal docking technology and approach that may dramatically
impact the way portable computers are utilized. This new approach is disclosed in the
above patent application.

4. Before filing this patent application, it is my understanding that a careful and
thorough search of the prior art was conducted by our patent attorney. See the
accompanying List of Art.

5. Using the technology in the above patent application, Mobility is in the
process of developing and designing docking stations that (1) can be remotely located
from a host computer, (2) will be compatible with almost any PCI computing device,

regardless of brand or model, (3) require no special software, (4) are fully expandable,

IPR2023-00842
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and (4) have no performance degradation. Thus, the user can choose a docking station

independent of the user’'s computer, and can configure the docking station in any
manner the user desires (that is, by adding additional drive bays or PCI expansion
cards).

6. To implement this new approach, Mobility is developing an application
specific integrated circuit (ASIC), using the services of VLS| Technology, Inc. of San
Jose, California. This ASIC is in the final design phase. Designing and troubleshooting
this ASIC and all other aspects of the technology requires a fairly large capital
investment,

7. To proceed this far, Mobility found it necessary to raise money from its
founding shareholders and from select outside investors. However, to truly develop
this technology and market requires a much more significant investment -- potentially
in the range of the $30-50 Million.

8. Mobility is currently in the process of raising the necessary funds through
both private and potentially public sources. We envision that multiple financings will
be required, most likely including one or two smaller private rounds in the near-term
followed by a larger initial public offering later in 1999 or early in the year 2000.

9. Because the heart of Mobility’s business proposition is the newly discovered
universal docking technology, a central issue is Mobility’s ability to secure patent
protection on this new approach. This determination will have a dramatic impact on
the company’s ability to raise capital -- especially in the public market -- and the
company’s ability to truly commercialize this revolutionary approach to docking.

2
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10. Mobility is committed to commercializing the technology in the above

patent application, if it can obtain adequate financing.

11. Assuming Mobility is able to show investors that this new technology is
proprietary and that the U.S. Patent Office has found claims of the above patent
application allowable, Mobility will be able to obtain adequate financing.

12. Conversely, the opportunity to obtain financing will be impaired if Mobility
is unable to demonstrate that this technology is patentable. Without adequate
financing, Mobility will be unable to fully develop this technology, manufacture related
docking stations, and develop the market using the new technology disclosed in the
above application.

13. For this reason, an accelerated patent determination is critical to Mobility’s
success, and perhaps even its survival.

14. | hereby declare that all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to be true; and
further that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both,
under 51001 of Title 18 of the United States Code and that such willful false

statements may jeopardize the validity of the application or any patent issued thereon.

A

CHARLES MOLLO, CEO
MOBILITY ELECTRONICS, INC.

Dated: January 2% , 1999
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¥ UNITED S81~: ES8 DEPARTMENT OF COMMERCE
* T = Patent and Trademark Office
55% g ASSISTANT SECRETARY AND COMMISSIONER OF
e ¥ PATENTS AND TRADEMARKS
¢ Washington, D.C. 20231

Paper No. 3

Thomas L. Adams

10 Park Place Mailed
Morristown, New Jersey 07960

APR 15 1999
In re Application of : Director's Oftice
Frank Ahern : Group 2700
?ill’p;fcgf‘O“ If‘; : 105?9/ ;30’05 8 ' DECISION ON PETITION TO
ed. August o, MAKE SPECIAL

For: LINKED BRIDGE

This is a decision on the petition under 37 C.F.R. § 1.102(d) AND M.P.E.P. § 708.02(]), filed
March 8, 1999, to make the above-identified application special.

The petition requests that the above-identified application be made special under the accelerated
examination procedure set forth in M.P.E.P. § 708.02, Section I: Manufacture.

A grantable petition under 37 CF R. § 1.102(d), M.P.E.P. § 708.02, Section I, must be
accompanied by the required fee and a statement by the applicant, assignee or attorney/agent
registered to practice before the PTO alleging that:

1. the possession by the prospective manufacturer of sufficient presently
available capital (stating approximately the amount) and facilities (stating briefly
the nature thereof) to manufacture the invention in quantity or that sufficient
capital and facilities will be made available if a patent is granted. If the prospective
manufacturer is an individual, there must be a corroborating statement from some
responsible party, as for example, an officer of a bank, showing that said individual
has the required available capital to manufacture;

2. the prospective manufacturer will not manufacture, or will not increase
present manufacture, unless certain that the patent will be granted,

3. the prospective manufacturer obligates himself, herself or itself, to
manufacture the invention, in the United States or its possessions, in quantity
immediately upon the allowance of the claims or issuance of a patent which will
protect the investment of capital and facilities; and

4. the applicant has made or caused to be made a careful and thorough search
of the prior art, or has a good knowledge of the pertinent prior art.

IPR2023-00842
EX. 2003
Page 60 of 145



Application No. 09/130,058 2
On Petition

Applicant must provide one copy of each of the references deemed most closely related to the
subject matter encompassed by the claims if the references are not already of record.

The petition does not include item 3 above,

The petition is DENTED,

Should applicant desire reconsideration, he or she should supplement this petition by providing
the information for item 3 as outlined above. No further petition fee is required.

Any request for reconsideration must be filed within TWOQ MONTHS from the date of this
decision.

Wt oric 7WA
Kenneth A. Wieder '
Special Program Examiner
Technology Center 2700
Communications and Information Processing
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June 2, 1999

Communications and Information Processing
U. 8. Patent and Trademark Office

Washington, D. C. 20231

Re: Linked Bridge (D0S14)
USSN: 09/130,058 Filed: 8/6/98

Dear Mr. Weider:
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(W)

Do
Applicant; Frank Ahern Attorney Doc@t %@Sm
Serial No.: 09/130,068 Group Art Unif.t‘,27§,1 ?l
Filed: 8/6/98 o e 3%
For: LINKED BRIDGE Cc;j L,:_-)- 2

1. 1, Richard Winterich, am the Chlief Finanoclal Officer of Mobility Electronice
Inc. (Mobillity), the assignee of the above patent application.

2. To Implement the technology of the sbove patent application, Mobllity has
davelopad an applloation epsacific Integratad circuit (ASIC), uaing the services of VLS|
Technology, Inc. of 8an Jose, California.

3. Mobility has issued purchase orders to VLS| to purchase the above ASICs.

4. Mobillty has entered into a production agreement with Selectron, which will
manufacture laptop computer dacking stations Incorporating the above noted AE|C.

5. Mobility wiil be attempting to licenge the tachnology of the sbove patent
application to other original aquipment manufacturers for applications outside the field
of docking atatlons, but will be unable to perform licensing without patent approval.

6. Thus, Mobllity has obligated iteelf to manufacture equipment Incorporating
tha invention of the above application, in the United States or Its possessions, In
quantity Immediately upon the allowance of the claims or [ssuance of a patent which

will protect the Investment of capital and facilities. In fact, Mobllity will attempt such
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manufacturing even before allowance of the olaims or issuance of a patent, but Iis
abllity to continue doing so willl be restricted or may fail without patent protection.

7. Specifically, Mobllity wishes to show investors that this new technology Is
proprietary and thet the U.S. Patent Oftice has found claims of the above patent
application allowable, in order to obtain adequatse financing to implement and expand
manufacturing.

8. | hereby declare that all atatements made herein of my own knowledge are
true and that all statemente made on information and belief are bslieved to be true; and
further that these statements wers made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both,
under 31001 of Title 18 of the United States Code and that such willful falee

statements may Jeopardize the validity of the application or any patent Iesued thereon.

Lzt

RICHARD WINTERICH, CFO
MOBILITY ELECTRONICS, INC.

Dated: June 1, 1999
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UNITED STA .S DEPARTMENT OF COMMERCE

w Patent and Trademark Office

g ASSISTANT SECRETARY AND COMMISSIONER OF
i PATENTS AND TRADEMARKS

Washington, D.C. 20231

Paper N0.5

Thomas L. Adams Bt
10 Park Place fnilan
Morristown, New Jersey 07960

JUN B 1999
In re Application of : “2;’;‘0“”’ & Liljg
Frank Ahern : Up 2700
Application No.: 09/130,058 : DECISION ON PETITION TO

Filed: August 6, 1998
For: LINKED BRIDGE MAKE SPECIAL
This is a decision on the request for reconsideration, filed June 4, 1999, of a previously filed
petition under 37 C.F.R. § 1.102(d) and M.P.E P. § 708.02(T), to make the above-identified
application special.

In support of the request for reconsideration, petitioner submits a declaration from Richard
Winterich, Chief Financial Officer of Mobility Electronic, Inc., in which he states that Mobility has
obligated itself to manufacture equipment incorporating the invention of the subject application in
the U.S., in a quantity which will protect the investment of capital and facilities.

The petition now meets all requirements as set forth in paper no. 3 .

The petition is GRANTED,
The application file will be forwarded to the examiner for expedited prosecution.

If the examiner can make this application special without prejudice to any possiEle interfering
applications, and he or she should make a rigid search for such, he or she is authorized to do so
for the next action. Should the application be rejected, the application will not be considered
special for the subsequent action unless the applicant promptly makes a bona fide effort to place
the application in condition for allowance, even if it is necessary to have an interview with the
examiner to accomplish this purpose.

If the examiner finds any interfering application for the same subject matter, he or she should
consider such application simultaneously with this application and should state in the official letter
of such application that he or she is taking it out of its turn because of possible interference.

Should an appeal be taken in this application or should this application becomes involved in an
interference, consideration of the appeal and the interference will be expedited by all Patent and
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Trademark Office officials concerned, contingent likewise upon diligent prosecution by the
applicant,

After allowance, this application will be given priority for printing. See M.P.E.P. § 1309.

Woorrrae o fui]

Kenneth A. Wieder

Special Program Examiner

Technology Center 2700

Communications and Information Processing
(703) 305-4710
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Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks
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This is & communication from the examiner in charge of your application.

COMMISSIONER OF PATENTS AND TRADEMARKS

~ OFFICE ACTION SUMMARY
E( Responsive to communication(s) filed on b ! l‘\!, A4

UNITED STA).. DEPARTMENT OF COMMERCE

] This action Is FINAL.

(L] since this application s 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 D.C. 11; 453 O.G. 213.

A shortened statutory period for response to this action Is set to expire 2 month(s), or thirty days,
whichever s longer, from the malling date of this communlcation. Fallure to respond within the period for responsee will cause

the applicatlon to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtalned under the provisions of 37 CFR

1.136(a).

Disposition of Claims
m/Clalm(s) | -59 _ is/are pending In the appllcation.

Of the abova, clalm(s) Is/are withdrawn from consideratlon,

L] Claim(s) ‘ is/are allowed.
l'J_J/CIalm(s) 1 -59 Is/are rejected.
(] Clalm(s) Is/are objected to.
(J Claims are sublect to restriction or election requirement.

Application Papers
[Q’ See the attached Notlce of Draftsperson’'s Patent Drawing Review, PTQ-948,
o The drawing(s) filed on ____ 5 I (o !‘\‘K

is/are objected to by the Examiner.

[J The proposed drawing correction, flled on

[_1 The specilfication s objected to by the Examiner.
[_| The oath or declaration Is objected to by the Examiner.

Prlority under 35 U.S.C. § 119

[] Acknowledgement Is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
(1 Al L] some* (] None of the CERTIFIED coples of the priority documents have been

[ racelved.

[} received in Application No. (Series Code/Serial Number)

[J recelved in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certifled coples not recelved:

L] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).
Attachment(s)

Wf Notice of Reference Cited, PTO-892

|\—((lnformatlon Disclosure Statemsnt(s), PTO-1449, Paper No(s).

1] Interview Summary, PTO-413 IPR2023-00842
@/Notlce of Draftsperson’s Patent Drawing Review, PTO-948 P 6E;( ' f2 ?gg
age 68 0

—_—

Is [ ] approved [ ] disapproved.
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Art Unit: 2781

DETAILED ACTION
1. Claims 1-59 are presented for examination.
Drawings
2. The drawings are objected to because:

- in Figures 1 and 2, elements 10, 12, 56, 58, 88, 78, 40, and 46 are not labeled with
textual information

- in Figure 3, elements 10, 12, 40, 46, 116 and 130 are not labeled with textual
information

- in Figure 5, elements 120, 126, 10, 116, 102, 130, 104, 140, and 142 are not labeled
with textual information

- in Figure 6, elements 128, 10, 56, 40, 46, 126", 141, and 143 are not labeled with textual
information

Correction is required.

Specification
3. The title of the invention is not descriptive. A new title is required that is clearly indicative
of the invention to which the claims are directed. A suggested title is “Serially Linked Bus Bridge

For Expanding Access Over a First Bus to a Second Bus”.
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Claim Objections
4. Claims 12 and 41 are objected to because of the following informalities:

a. As to claims 12 and 41,
- on line 2, “secondary” should read --second--

Appropriate correction is required.

Double Patenting

5. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible
harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321© may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b).

6. Claims 1-59 are provisionally rejected under the judicially created doctrine of obviousness-
type double patenting as being unpatentable over claims 1-8, 16-19, 16-46, and 53-63 of
copending Application No. 09/130,057 in view of Hong, 5,764,924 and Goodrum et al.,
5,819,053. Although the conflicting claims are not identical, they are not patentably distinct from
each other because the present application is obvious in view of the copending application. The

copending application discloses the same limitations as the present application with the exception
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of having memory and input/output devices on the second bus and accessing the dévices on the
second bus without employing a second, intervening one of the devices on the second bus.

Although Hong fails to expressly teach having memory and input/output devices on the
second bus, Hong does, however, disclose that the second bus (note Figure 3B, element 118) is
coupled to a plurality of PCI add-in cards (note Figure 2, element 124 and column 3, lines 13-15)
and further discloses that the PCI bus accommodates high performance peripherals such as
motion, video, SCSI, and hard disk drives (note column 1, lines 20-25).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to couple memory and input/output devices to the second bus so as to allow for the use
of additional memory and input/output devices in the system without overloading the first bus.

Goodrum discloses accessing the devices (note Figure 1, elements 36) on the second bus
(note Figure 1, element 32) without employing a second, intervening one of the devices on the
second bus (note column 5, lines 53-59).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to access the devices on the second bus without employing a second, intervening one of the
devices on the second bus so as to increase the speed and reduce the latency with which data

transfer is performed.

7. Claims 5, 6, 34, and 35 are provisionally rejected under the judicially created doctrine of

obviousness-type double patenting as being unpatentable over claims 47 and 48 of copending
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Application No. 09/130,057 in view of Amini et al., 5,522,050 (hereinafter Amini). Although the
conflicting claims are not identical, they are not patentably distinct from each other because the
present application is obvious in view of the copending application. The copending application
discloses the same limitations as the present application with the exception of the stacking being
performed by FIFOs.

Amini discloses that stacking in a bridge is performed by FIFOs (note F igufe 4, element

102).
It would have been obvious to one of ordinary skill in the art at the time of the invention

to employ the use of FIFO registers, as Amini teaches, so as to insure that the order of the data is

preserved.

The mapping of the rejected claims in the present application to the copending application

is as follows:

Prese lica : i licat
09/130,058 09/130,057

143, 42+44
2,43
4, 45
5,46
6,47
7,48
23,53
24
25
0 26, 54

— D 00~ Oy Ll L B —
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1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

27, 54
28, 55
29

16

17

18

19

8

30, 56
31,57
32,58
33,59
34

36

35

37
38, 60
39, 61
40, 62
41,63
142, 42+43
4,45
5,46
6, 47
7,48
23, 53
24
25
26, 54
27, 54
28, 55
29

16

17

18

19

8

30, 56
31, 57
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50 32,58
51 33,59
52 34
33 35
54 36
55 37
56 38, 60
57 39, 61
58 40, 62
59 41, 63

This is a provisional obviousness-type double patenting rejection.

Claim Rejections - 35 USC § 103

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Qffice action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the

manner in which the invention was made.

9. Claims 1-4, 7-17, 19-23, 27-33, 36-46, 48-52, and 56-59 are rejected under 35

U.S.C. 103(a) as being unpatentable over Hong, 5,764,924 in view of Goodrum et al., 5,819,053

(hereinafter Goodrum).

a. As to claim 1, Hong discloses a bridge (note Figure 2, elements 104, 114)

accessible by a host processor (note Figure 3A, elements 220) for expanding access over a first

bus (note Figure 2, element 106) to a second bus (note Figure 2, element 160, wherein the fact

that 160 is a PCI interface implies that it is interfaced to a PCI bus), the first bus and the second
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bus each being adapted to separately connect to respective ones of a plurality of bus compatible
devices (note Figure 3A, elements 240 and column 4, lines 10-11 and Figure 3B, elements 124
and column 4, lines 16-17), allowable ones of the devices including memory devices and
input/output devices (note column 1, lines 20-25), the bridge comprising a link (note Figure 2,
element 140), a first interface means (note Figure 2, elements 106,107,158 and column 3, lines
34-37) coupled between the first bus and the link, and a second interface means (note Figure 2,
elements 160,138 and column 3, lines 41-50) coupled between the second bus and the link, the
first interface means and the second interface means being operable to (a) send bus related
information serially through the link in a format (i.e., serial) different from that of the first bus and
the second bus (i.e., parallel), (b) approve an initial exchange between the first bus and the second
bus in response to pending bus transactions having a characteristic signifying a destination across
the bridge (note column 5, lines 19-38, wherein the PCI configuration register, as detailed in the
PCI specification, performs this function, and column 8, lines 51-54), and © allow the host
processor, communicating through the first bus, to individually address different selectable ones of
the bus compatible devices on the second bus (note column 5, lines 19-36), using on the first bus
substantially the same type of addressing as is used to access devices on the first bus (note column
1, line 64 - column 2, line 15 and column 8, lines 50-55).

Although Hong fails to expressly teach having memory and input/output devices on the

second bus, Hong does, however, disclose that the second bus (note Figure 3B, element 118) is

coupled to a plurality of PCI add-in cards (note Figure 2, element 124 and column 3, lines 13-15)
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ahd further discloses that the PCI bus accommodates high performance peripherals such as
motion, video, SCSI, and hard disk drives (note column 1, lines 20-25).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to couple memory and input/output devices to the second bus so as to allow for the use
of additional memory and input/output devices in the system without overloading the first bus.

Hong also fails to disclose that devices on the second bus are addressed without first
employing a second, intervening one of the bus compatible devices on the second bus.

Goodrum discloses accessing the devices (note Figure 1, elements 36) on the second bus
(note Figure 1, element 32) without employing a second, intervening one of the devices on the
second bus (note column 5, lines 53-59)..

It would have been obvious to one of ordinary skill in the art at the time of the invention
to access the devices on the second bus without employing a second, intervening one of the
devices on the second bus, as Goodrum teaches, in the system of Hong so as to increase the speed
and reduce the latency with which data transfer is performed.

b. As to claim 2, Hong discloses that the first interface means and the second
interface means are operable to exchange bus related information between the first bus and the
second bus according to a predetermined hierarchy giving the first bus a higher level than the
second bus (note column 3, lines 2-15, wherein the fact that the local and remote buses are both
PCI buses implies that there is a predetermined hierarchy such that the first bus has a higher level
than the second)
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c. As to claim 3, Hong discloses that the first bus and the second bus each have a
plurality of signaling lines (implicit in the fact that the first and second buses are PCI buses) for
enabling bus compatible devices to negotiate bus communications, the first interface means being
operable in response to a pending transaction on the first bus to begin processing the pending
transaction and to apply a retry signal to at least one of the signaling lines of the first bus before
the pending transaction on the first bus has been transmitted to and acknowledged by the second
bus (note column 7, lines 14-26 and column 8, lines 55-59).

d. As to claim 4, Hong discloses that less than all of the information on the signaling
lines of the first bus is transmitted by the first interface means over the link (note column 8, lines
4-14).

€. As to claim 7, Hong discloses that the first interface means is selectively responsive
to those addresses appearing on the first bus that are on a predetermined schedule of addresses
corresponding to the bus compatible devices accessible through the second bus, in order to avoid
responding to addresses corresponding to other ones of the bus compatible devices on the first
bus (note column 5, lines 19-34, wherein the PCI configuration register implicitly performs this
function, as detailed in the PCI specification).

f As to claim 8, Hong discloses a register means (i.e., configuration register) for
storing the predetermined schedule (note column 5, lines 19-34).

g. As to claim 9, Hong discloses that the first interface means comprises a first

register means (note Figure 4B, elements 319,331) for storing the predetermined schedule, the
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second interface means comprising a second register means (note Figure 4B, elements 319,331)
for storing the predetermined schedule (note column 4, lines 55-56 and column 5, lines 19-34).

h. As to claim 10, Hong discloses that the register means is operable to establish with
respect to the first bus a base address for one or more of the bus compatible devices on the
second bus (note column 5, lines 19-34 and TABLES 1.and 2, wherein the PCI configuration
register implicitly performs this function, as detailed in the PCI specification).

L As to claim 11, Hong discloses a register means for establishing with respect to the
first bus a base address for one or more of the bus compatible devices on the second bus (note
column 5, lines 19-34 and TABLES 1 and 2, wherein the PCI configuration register implicitly
performs this function, as detailed in the PCI specification).

j- As to claim 12, Hong discloses that the first interface means and the second
interface means are opetable to permit communication between bus compatible devices on the
second bus without routing through the first bus (note column 8, lines 46-47 and lines 59-63).

k. As to claim 13, Hong discloses an arbiter with authority to grant the second bus
and without authority to grant the first bus to either the second interface means or one of the bus
compatible devices on the second bus (note column 5, lings 39-45).

1. As to claim 14, Hong fails to disclose that the first interface means and the second
interface means comprise a first and a second programmable logic device connected between the

link and the first bus and the second bus, respectively.
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Examiner takes Official Notice that programmable logic devices are commonly used in the
art of bus systems.

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of programmable logic devices in the system of Hong so as to allow the first
and second interface means to be conveniently modified at the time of implementation, as needed.

m. As to claim 15, Hong discloses that the first interface means and the second
interface means comprise a‘ first and a second application specific integrated circuit connected
between the link and the first bus and the second bus, respectively (note column 3, lines 8-13).

n. As to claim 16, Hong discloses the first and second application specific integrated
circuits are identically structured (note column 3, lines 11-13 and column 4, lines 55-56).

Hong fails to disclose that each of the ASICs has a control pin for receiving a control
signal to establish operation in one of two modes.

Goodrum discloses that each of the ASICs has a control pin for receiving a control signal
to establish operation in one of two modes (note Figure 3 and column 6, lines 6-19).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of a control pin to establish operation in one of two modes, as Goodrum
teaches, in the system of Hong so as to allow for mass production, and therefore reduced cost of
manufacturing, of the identical bridge chips while specifying the mode of operation through the

use of a pin.
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0. As to claim 17, Hong discloses that the first and second application specific
integrated circuits each comprise an arbiter, enabled only in the second ASIC, with authority to
grant the second bus and without authority to grant the first bus to either the second interface
means or one of the bus compatible devices on the second bus (note column 3, lines 8-13 and
column 5, lines 39-45).

p. As to claim 19, Hong discloses that the host processor is interrupt driven, the
second interface means being operable to transmit through the link to the first interface means
interrupt signals destined to interrupt the host processor (note column 5, lines 39-47 and column
6, lines 22-26).

q. As to claim 20, Hong discloses that the host processor is responsive to error
signals, the second interface means being operable to transmit through the link to the first
interface means error signals destined to affect the host processor (note column 9, lines 30-31,
lines 46-60, column 10, lines 12-16, lines 43-47, column 11, lines 8-12).

r. As to claim 21, Hong discloses that the first bus operates at a predetermined clock
speed, the link being operable to propagate data between the first interface means and the second
interface means at a bit transfer rate greater than the predetermined clock speed (note column 5,
lines 3-6).

S. As to claim 22, Hong discloses that the link comprises a pair of simplex links for

sending information in opposite directions (note column 3, lines 28-32).
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t. As to claim 23, Hong discloses that the simplex links are driven for differential
signal transfers (note column 3, lines 28-32).

u. As to claim 27, Hong discloses that the second bus comprises a PCI bus (note
Figure 3B, element 118).

\2 As to claim 28, Hong discloses that the second interface means is operable in
response to a transaction from the link signifying an initial read request, to fetch and pre-fetch
data from a competent one of the bus compatible devices on the second bus for transmission back
over the link in order to satisfy pending and anticipated transactions (note column 8, lines 46-47,
column 9, lines 4-14 and column 9, line 63 - column 10, line 3).

w. As to claim 29, Hong discloses that the first interface means is operable in
response to a transaction from the link signifying an initial read request, to fetch and pre-fetch
data from a competent one of the bus compatible devices on the first bus for transmission back
over the link in order to satisfy pending and anticipated transactions (note column 8, lines 46-47,
column 9, lines 4-14 and column 9, line 63 - column 10, line 3).

X. As to claim 30, Hong discloses that the first interface means and the second
interface means are operable to permit at least one of the bus compatible devices on the second
bus to address one or more of the bus compatible devices on the first bus using on the second bus
substantially the same type of addressing as is used to access devices on the second bus (note

column 1, line 64 - column 2, line 15 and column 3, lines 33-50).

IPR2023-00842
EX. 2003
Page 81 of 145



Serial Number: 09/130,058 Page 15

Art Unit: 2781

y. As to claim 31, Hong discloses a bridge (note Figure 2, elements 104, 114)
accessible by a host processor (note Figure 3A, elements 220) for expanding access over a first
bus (note Figure 2, element 106) to a second bus (note Figure 2, element 160, wherein the fact
that 160 is a PCI interface implies that it is interfaced to a PCI bus), the first bus and the second
bus each being adapted to separately connect to respective ones of a plurality of bus compatible
devices (note Figure 3A, elements 240 and column 4, lines 10-11 and Figure 3B, elements 124
and column 4, lines 16-17), allowable ones of the devices including memory devices and
input/output devices (note column 1, lines 20-25), the bridge comprising a link (note Figure 2,
element 140), a first interface means (note Figure 2, elements 106,107,158 and column 3, lines
34-37) coupled between the first bus and the link, and a second interface means (note Figure 2,
elements 160,138 and column 3, lines 41-50) coupled between the second bus and the link, the
first interface means and the second interface means being operable to (a) send bus related
information serially through the link in a format (i.e., serial) different from that of the first bus and
the second bus (i.e., parallel), (b) exchange bus related information between the first bus and the
second bus according to a predetermined hierarchy giving the first bus a higher level than the
second bus (note column 3, lines 2-15, wherein the fact that the local and remote buses are both
PCI buses implies that there is a predetermined hierarchy such that the first bus has a higher level
than the second), and © allow the host processor, communicating through the first bus, to
individually address different selectable ones of the bus compatible devices on the second bus

(note column 5, lines 19-36), using on the first bus substantially the same type of addressing as is
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used to access devices on the first bus (note column 1, line 64 - column 2, line 15 and column 8,
lines 50-55).

Although Hong fails to expressly teach having memory and input/output devices on the
second bus, Hong does, however, disclose that the second bus (note Figure 3B, element 118) is
coupled to a plurality of PCI add-in cards (note Figure 2, element 124 and column 3, lines 13-15)
and further discloses that the PCI bus accommodates high performance peripherals such as
motion, video, SCSI, and hard disk drives (note column 1, lines 20-25).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to couple memory and input/output devices to the second bus so as to allow for the use
of additional memory and input/output devices in the system without overloading the first bus.

Hong also fails to disclose that devices on the second bus are addressed without first
employing a second, in;[ervening one of the bus compatible devices on the second bus.

Goodrum discloses accessing the devices (note Figure 1, elements 36) on the second bus
(note Figure 1, element 32) without employing a second, intervening one of the devices on the
second bus (note column 5, lines 53-59).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to access the devices on the second bus without employing a second, intervening one of the
devices on the second bus, as Goodrum teaches, in the system of Hong so as to increase the speed

and reduce the latency with which data transfer is performed.
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z. As to claim 32, Hong discloses that the first bus and the second bus each have a

plurality of signaling lines (implicit in the fact that the first and second buses are PCI buses) for
enabling bus compatible devices to negotiate bus communications, the first interface means being
operable in response to a pending transaction on the first bus to begin processing the pending
transaction and to apply a retry signal to at least one of the signaling lines of the first bus before
the pending transaction on the first bus has been transmitted to and acknowledged by the second
bus (note column 7, lines 14-26 and column 8, lines 55-59).

aa. As to claim 33, Hong discloses that less than all of the information on the signaling
lines of the first bus is transmitted by the first interface means over the link (note column 8, lines
4-14).

bb.  Asto claim 36, Hong discloses that the first interface means is selectively
responsive to those addresses appearing on the first bus that are on a”predetermined schedule of
addresses corresponding to the bus compatible devices accessible through the second bus, in
order to avoid responding to addresses corresponding to other ones of the bus compatible devices
on the first bus (note column 5, lines 19-34, wherein the PCI configuration register implicitly
performs this function, as outlined in the PCI specification).

cc. As to claim 37, Hong discloses a register means (i.e., configuration register) for
storing the predetermined schedule (note column 5, lines 19-34).

dd.  Asto claim 38, Hong discloses that the first interface means comprises a first

register means (note Figure 4B, elements 319,331) for storing the predetermined schedule, the
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second interface means comprising a second register means (note Figure 4B, elements 319,331)
for storing the predetermined schedule (note column 4, lines 55-56 and column 5, lines 19-34),

ee. As to claim 39, Hong discloses that the register means is operable to establish with
respect to the first bus a base address for one or more of the bus compatible devices on the
second bus (note column 5, lines 19-34 and TABLES 1 and 2, wherein the PCI configuration
register implicitly performs this function, as detailed in the PCI specification).

ff. As to claim 40, Hong discloses a register means for establishing with respect to the
first bus a base address for one or more of the bus compatible devices on the second bus (note
column 5, lines 19-34 and TABLES 1 and 2, wherein the PCI configuration register implicitly
performs this function, as detailed in the PCI specification).

gg.  Astoclaim 41, Hong discloses that the first interface means and the second
interface means are operable to permit communication between bus compatible devices on the
second bus without routing through the first bus (note column 8, lines 46-47 and lines 59-63).

hh.  Asto claim 42, Hong discloses an arbiter with authority to grant the second bus
and without authority to grant the first bus to either the second interface means or one of the bus
compatible devices on the second bus (note column 3, lines 39-45).

ii. As to claim 43, Hong fails to disclose that the first interface means and the second
interface means comprise a first and-a second programmable logic device connected between the

link and the first bus and the second bus, respectively.
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Examiner takes Official Notice that programmable logic devices are commonly used in the
art of bus systems.

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of programmable logic devices in the system of Hong so as to allow the first
and second interface means to be conveniently modified at the time of implementation, as needed.

ij- As to claim 44, Hong discloses that the first interface means and the second
interface means comprise a first and a second application specific integrated circuit connected
between the link and the first bus and the second bus, respectively (note column 3, lines 8-13).

kk.  Asto claim 45, Hong discloses the first and second application specific integrated
circuits are identically structured (note column 3, lines 11-13 and column 4, lines 55-56).

Hong fails to disclose that each of the ASICs has a control pin for receiving a control
signal to establish operation in one of two modes.

Goodrum discloses that each of the ASICs has a control pin for receiving a control signal
to establish operation in one of two modes (note Figure 3 and column 6, lines 6-19).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of a control pin to establish operation in one of two modes, as Goodrum
teaches, in the system of Hong so as to allow for mass production, and therefore reduced cost of
manufacturing, of the identical bridge chips while specifying the mode of operation through the

use of a pin,
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11. As to claim 46, Hong discloses that the first and second application specific
integrated circuits each comprise an arbiter, enabled only in the second ASIC, with authority to
grant the second bus and without authority to grant the first bus to either the second interface
means or one of the bus compatible devices on the second bus (note column 3, lines 8-13 and
column 5, lines 39-45).

mm. As to claim 48, Hong discloses that the host processor is interrupt driven, the
second interface means being operable to transmit through the link to the first interface means
interrupt signals destined to interrupt the host processor (note column 3, lines 39-47 and column
6, lines 22-26).

nn.  Asto claim 49, Hong discloses that the host processor is responsive to error
signals, the second interface means being operable to transmit through the link to the first
interface means error signals destined to affect the host processor (note column 9, lines 30-31,
lines 46-60, column 10, lines 12-16, lines 43-47, column 11, lines 8-12).

00.  Asto claim 50, Hong discloses that the first bus operates at a predetermined clock
speed, the link being operable to propagate data between the first interface means and the second
interface means at a bit transfer rate greater than the predetermined clock speed (note column 5,
lines 3-6).

pp.  Astoclaim 51, Hong discloses that the link comprises a pair of simplex links for

sending information in opposite directions (note column 3, lines 28-32).
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qq-  Astoclaim 52, Hong discloses that the simplex links are driven for differential
signal transfers (note column 3, lines 28-32).

. As to claim 56, Hong discloses that the second bus comprises a PCI bus (note
Figure 3B, element 118),

ss. As to claim 57, Hong discloses that the second interface means is operable in
response to a transaction from the link signifying an initial read request, to fetch and pre-fetch
data from a competent one of the bus compatible devices on the second bus for transmission back
over the link in order to satisfy pending and anticipated transactions (note column 8, lines 46-47,
column 9, lines 4-14 and column 9, line 63 - column 10, line 3).

tt. As to claim 58, Hong discloses that the first interface means is operable in
response to a transaction from the link signifying an initial read request, to fetch and pre-fetch
data from a competent one of the bus compatible devices on the first bus for transmission back
over the link in order to satisfy pending and anticipated transactions (note column 8, lines 46-47,
column 9, lines 4-14 and column 9, line 63 - column 10, line 3.

uu.  Asto claim 59, Hong discloses that the first interface means and the second
interface means are operable to permit at least one of the bus compatible devices on the second
bus to address one or more of the bus compatible devices on the first bus using on the second bus
substantially the same type of addressing as is used to access devices on the second bus (note

column 1, line 64 - column 2, line 15 and column 3, lines 33-50).
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10.  Claims 5, 6, 34, and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Hong, 5,764,924 in view of Goodrum et al., 5,819,053 (hereinafter Goodrum), as applied to
claims 1-4, 7-17, 19-23, 27-33, 36-46, 48-52, and 56-59 above, and further in view of Amini et
al., 5,522,050 (hereinafter Amini).

a. As to claim 5, Hong discloses that the first interface means comprises a first pair of
registers for stacking information for successive groups of bus related information gathered from
and destined for the first bus (note column 5, lines 7-19, column 7, lines 2-13).

Hong fails to disclose that the registers are FIFO registers.

Amini discloses that registers used in a bridge are FIFO registers (note Figure 4, element
102).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of FIFO registers, as Amini teaches, in the system of Hong so as to insure that
the order of the data is preserved.

b. As to claim 6, Hong discloses that the second interface means comprises a second
pair of registers for stacking information for successive groups of bus related information
gathered from and destined for the second bus (note column 5, lines 7-19, column 7, lines 2-13).

Hong fails to disclose that the registers are FIFO registers.

Amini discloses that registers used in a bridge are FIFO registers (note Figure 4, element

102).
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It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of FIFO registers, as Amini teaches, in the system of Hong so as to insure that
the order of the data is preserved.

c. As to claim 34, Hong discloses that the first interface means comprises a first pair
of registers for stacking information for successive groups of bus related information gathered
from and destined for the first bus (note column 5, lines 7-19, column 7, lines 2-13),

Hong fails to disclose that the registers are FIFO registers.

Amini discloses that registers used in a bridge are FIFO registers (note Figure 4, element
102).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of FIFO registers, as Amini teaches, in the system of Hong so as to insure that
the order of the data is preserved.

d. As to claim 35, Hong discloses that the second interface means comprises a second
pair of registers for stacking information for successive groups of bus related information
gathered from and destined for the second bus (note column 5, lines 7-19, column 7, lines 2-13).

Hong fails to disclose that the registers are FIFO registers.

Amini discloses that registers used in a bridge are FIFQ registers (note Figure 4, element

102).

IPR2023-00842
EX. 2003
Page 90 of 145




‘Serial Number: 09/130,058 ' Page 24

Art Unit: 2781

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of FIFO registers, as Amini teaches, in the system of Hong so as to insure that

the order of the data is preserved.

11.  Claims 18 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hong,
5,764,924 in view of Goodrum et al., 5,819,053 (hereinafter Goodrum), as applied to claims 1-4,
7-17, 19-23, 27-33, 36-46, 48-52, and 56-59 above, and further in view of Wang et al., 5,799,207
(hereinafter Wang).

a. As to claim 18, Hong fails to disclose that the first and second application speciﬁc.
integrated circuits each comprise a plurality of port means coupled to the second interface means
for providing a plurality of ports for input/output.

Wang discloses bridge circuitry that comprises a plurality of port means (note Figure 14,
S-PORT and M-PORT) for providing a plurality of ports for input/output.

It would have been obvious to one of ordinary skill in the art at the time of the invention
to have the first and second ASICs of Hong comprise a plurality of port means coupled to the
second interface means for providing a plurality of ports for input/output, as Wang teaches, so as
to reduce the likelihood of delays for transfers between the processor and I/O devices, thereby
reducing the likelihood of total process execution blocking of the processor, as Wang teaches in

column 16, lines 30-40.
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b. As to claim 47, Hong fails to disclose that the first and second application specific

integrated circuits each comprise a plurality of port means coupled to the second interface means
for providing a plurality of ports for input/output.

Wang discloses bridge circuitry that comprises a plurality of port means (note Figure 14,
S-PORT and M-PORT) for providing a plurality of ports for input/output,

It would have been obvious to one of ordinary skill in the art at the time of the invention
to have the first and second ASICs of Hong comprise a plurality of port means coupled to the
second interface means for providing a plurality of ports for input/output, as Wang teaches, so as
to reduce the likelihood of delays for transfers between the processor and I/O devices, thereby
reducing the likelihood of total process execution blocking of the processor, as Wang teaches in

column 16, lines 30-40.

12, Claims 24, 26, 54, and 55 are rejected under 35 U.S.C. 103 (a) as being unpatentable over
Hong, 5,764,924 in view of Goodrum et al., 5,819,053 (hereinafter Goodrum), as applied to
claims 1-4, 7-17, 19-23, 27-33, 36-46, 48-52, and 56-59 above, and further in view of Hardie et
al., 5,483,020 (hereinafter Hardie).

a. As to claim 24, Hong fails to disclose that each of the simplex links comprises a
cable with twin axial lines.

Hardie discloses a cable with twin axial lines (note abstract and column 1, lines 41-49).
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It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the twin axial lines of Hardie into the system of Hong for the purpose of enabling high
speed, high fidelity data transmission at a low cost, as Hardie teaches in column 1, lines 38-49.

b. As to claim 26, Hong fails to disclose a single shield around both of the simplex
links and a separate pair of individual shields around each of the simplex links.

Hardie discloses a single shield around both of the simplex links and a separate pair of
individual shields around each of the simplex links (note column 1, lines 41-49),

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the shield configuration of Hardie into the system of Hong for the purpose of enabling
high speed, high fidelity data transmission at a low cost, as Hardie teaches in column 1, lines 38-
49.

C. As to claim 54, Hong fails to disclose that each of the simplex links comprises a
cable with twin axial lines.

Hardie discloses a cable with twin axial lines (note abstract and column 1, lines 41-49).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the twin axial lines of Hardie into the system of Hong for the purpose of enabling high
speed, high fidelity data transmission at a low cost, as Hardie teaches in column 1, lines 38-49.

d. As to claim 55, Hong fails to disclose a single shield around both of the simplex

links and a separate pair of individual shields around each of the simplex links.
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Hardie discloses a single shield around both of the simplex links and a separate pair of
individual shields around each of the simplex links (note column 1, lines 41-49).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the shield configuration of Hardie into the system of Hong for the purpose of enabling
high speed, high fidelity data transmission at a low cost, as Hardie teaches in column 1, lines .3 8-

49.

13, Claims 25 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hong,
5,764,924 in view of Goodrum et al., 5,819,053 (hereinafter Goodrum), as applied to claims 1-4,
7-17, 19-23, 27-33, 36-46, 48-52, and 56-59 above, and further in view of Potter, 5,809,262.

a. As to claim 25, Hong fails to disclose that each of the simplex links comprises a
twisted pair.

Potter discloses links that comprise a twisted pair (note column 3, lines 63-64).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of links comprising a twisted pair, as Potter teaches, in the system of Hong,
since twisted pairs have reduced susceptibility to noise coupling and allow for greater
transmission lengths,

b. As to claim 53, Hong fails to disclose that each of the simplex links comprises a
twisted pair.

Potter discloses links that comprise a twisted pair (note column 3, lines 63-64),
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It would have been obvious to one of ordinary skill in the art at the time of the invention
to employ the use of links comprising a twisted pair, as Potter teaches, in the system of Hong,
since twisted pairs have reduced susceptibility to noise coupling and allow for greater

transmission lengths.

Conclusion
14.  The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure, as the art discloses transferring data between parallel buses in a serial manner.

US Patents: 5,748,921 Lambrecht et al. 5,586,265 Beukema
5,579,489 Dornier et al. 5,561,806 Fitchett et al.
5,475,818 Molyneaux et al. 5,457,785 Kikinis et al.

5,335,326 Nguyen et al.

15.  Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Sumati Lefkowitz whose telephone number is (703) 308-7790. The
examiner can normally be reached on Monday-Friday from 7:00am to 3:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ayaz Sheikh, can be reached at (703) 305-9648. The FAX phone number for this
Group is (703) 305-3718.

Communications via Internet e-mail regarding this application, other than those under 35
U.S.C. 132 or which otherwise require a signature, may be used by the applicant and should be
addressed to [sumati.lefkowitz@uspto.gov] or [ayza.sheikh@uspto.gov].
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All Internet e-mail communications will be made of record in the application file. PTO
employees do not engage in Internet communications where there exists a possibility that sensitive
information could be identified or exchanged unless the record includes a properly signed express
waiver of the confidentiality requirements of 35 U.S.C. 122. This is more clearly set forth in the
Interim Internet Usage Policy published in the Official Gazette of the Patent and Trademark on
February 25, 1997 at 1195 OG 89.

Any inquiry of a general nature or relating to the status of this application should be
directed to the Group receptionist, whose telephone number is (703) 305-9600.

Sumati Lefkowitz SUMATI LEFKOWITZ
July 19, 1999 PATENT EXAMINER
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In re Application of: Frank Ahern

Serial No.09/130,058
Filed: 08/06/98

‘ -

For: LINKED BRIDGE r -

THE COMMISSIONER OF PATENTS AND TRADEMARKS IR

Washington, D.C. 20231 A s
S om0

Sir: ol J

Transmitted herewith is an amendment in the above identified application.
Small entity status of this Application under 37 CFR 1.9 and 1.27 has been
established by a Verified Statement previously submitted.

The fee is calculated as follows:

Total Independent
No. of Claims Paid for: 59 2
No. of Claims After Amendment: 81 3
No. of Extra Claims 22 1
Additional Fee: 198 39
Terminal Disclaimer 55
Late Fee: 190
TOTAL ADDITIONAL FEE: 482

My check in the amount of $482.00 is enclosed.

THOMAS L. ADAMS
Reg No. 27,300

Dated: /2 A0 77
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IN THE UNITED STATES PATENT AND TRADEMARK QFFICE

Applicant: Frank Ahern

Atty. Docket: DOS14
Serial No: 09/130,058 TP :
CRRIES

Group Art Unit: 2781
Filed: 08/06/98

K Examiner: Sumati Lefkowitz
HEC 23199 &
Title: LINKED BRIDGE

10 Park Place
Morristown, NJ

-
December, 1999 : fil r
Hon. Commissioner of Patents and Trademarks m €
Washington, D.C. 20231 8

| N
—
SIR: a

FIRST AMENDMENT TO APPLICATION

Responsive to the Office Action mailed July 21, 1999, to which a response is

due October 21, 1999 (extension fee of $190.00 enclosed), please amend the above
identified application as follows:

IN THE DRAWINGS:

Please replace the originally filed drawings with the enclosed four sheets of
informal drawings.

TERMINAL DISCLAIMER;

Please file the enclosed Terminal Disclaimer for which a filing fee of $55.00 is
enclosed.

TITLE:

VR LY siOL ’J:)UI(%E(&? &l’n&)nd the title to

T
B

"Serially Linked Bus Bridge for Expanding Access over
a1y 8 First Bus to a SQ&(QE]#:‘BUS

IPR2023-00842 -
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IN THE CLAIMS:

-~

‘-—."_',/
In claim 2, delete "means" from lines 1 and 2, and delete "bus-related"” from line

o

In the third lines of claims 3,13, y and 42, delste "means”.
—

In the second lines of claims 4, 8, 11, 33, 37 and 40, delste "means",

Delete "means" in the first lines and delete "bus-related"

ol

in the fourth lines of
/I
claims 5, 6, 34 and 35.

S S S

In the first lines of claims 7, 1(/28 29, 36, 39, 57 and 58, delete "means".

In lines 1/3 4 and 5 of claim 9, dalete 'means”.

-

e
In cila}). 12 delete "means" from lines 1 and 2, and in line 2 change "secondary”

to -- second --. / //// /

In th9 first lines and the second lines of claims 14, 15, 30, 43, 44 and 59,

e
delete "means". /
e

In the fifth lines of claims _1 7 and 46, and delete "means",

In the third lines of claims 18 and 47, delete "means" (second occurrence).

¥ 26 45 anct 457
In the second lines and third lines of claims 48 and 48, delete ' 'means”.
e

In the third lines of claims 21 and 50 delete "

<r/S S S

Inlines 1, 3, 4°and 5 of claim 38, delete "means".

means" (both occurrences).

- v
In claim 41 delete "means" from lines 1 and 2 and in line 2 change "secondary”

Yy

Please amend claims 1 and 31, as follows:

to -- second --.

IPR2023-00842
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1. (amended once) A bridge accessible by a host processor for expanding
access over a first bus to a second bus, said first bus and said second bus each being
adapted to separately connect to respective ones of a plurality of bus-compatible
devices, allowable ones of said devices including memory devices and input/output
devices, said bridge comprising:

a link;

a first interface [means] adapted to coupleld] between said first bus and said
link; and

a second interface [means] adapted to couple[d] between said second bus and
said link, said first inferface [means] and said second interface [means] gperating as
a_single bridge and being operable to (a) send outgoing, [bus-related] information
serially through said link in a format different from that of said first bus and said

sacond bus

inaugurating o transfoer of said information over said link, (b) approve an initial
exchange between said first bus and said second bus in response to pending bus
transactions having a characteristic signifying a destination across said bridge, and (c)
allow said host processor, communicating through said first bus, to individually
address different selectable ones of the bus-compatible devices on said second bus,
including memory devices and input/output devices that may be present: (I) using on
said first bus substantially the same type of addressing as is used to access devices
on said first bus, and (ii) without first employing a second, intervening one of the

bus-compatible devices on said second bus.

_ IPR2023-00842
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31. (amended once) A bridge accessible by a host processor for expanding
access over a first bus to a second bus, said first bus and said second bus each being
adapted to separately connect to respective ones of a plurality of bus-compatible
devices, allowable ones of said devices including memory devices and input/output
devices, said bridge comprising:

a link;

a first interface [means] adapted to couple[d] between said first bus and said
link; and

a second interface [means] adapted to couple[d] between said second bus and
said link, said first interface [means] and said second interface [means] operating as
a_single bridge and being operable to (a) send outgoing, [bus-related] information
serially through said link in a format different from that of said first bus and said
second bus, (b) exchange [bus-related] information between said first bus and said
second bus according to a predetermined hierarchy giving said first bus a higher level
than said second bus, and (c) allow said host processor, communicating through said
first bus, to individually address different selectable ones of the bus-compatible devices
on said second bus, including memory devices and input/outb‘ut devices that may be
present: (l) using on said first bus substantially the same type of addressing as is used
to access devices on said first bus, [and] (ii) wjthout first employing a second,

intervening one of the bus-compatible devices on said second bus, and (iji} without

pagsing the information through_an jnteryening hierarchijcal [gvel.

—_—
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Please add new claims 60-81, as follows:

60. (new) A bridge accessible by a processor for expanding access over a first
bus to a second bus, said first bus and said second bus each being adapted to
separately connect to respective ones of a plurality of bus-compatible devices, said
bridge comprising:

a link;

a first interface coupled between said first bus and said link; and

a second interface adapted to couple between said second bus and said link,
said first interface and said second interface operating as a single bridge and being
operable to transfer information serially through said link in a format different from that
of said first bus and said second bus without waiting for an incoming acknowledgment

over said link before inaugurating a transfer of said information over said link.

61. (new) A bridge according to claim 60 wherein said first interface and said
second interface are operable to exchange information between said first bus and said
second bus according to a predetermined hierarchy giving said first bus a higher level

than said second bus.

62. (new) A bridge according to claim 60 wherein said first bus and said
second bus each have a plurality of signaling lines for enabling bus-compatible devices

to negotiate bus communications, said first interface being operable in response to a

b IPR2023-00842
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pending transaction on said first bus to begin processing said pending transaction and
to apply a retry signal to at least one of said signaling lines of said first bus before the
pending transaction on said first bus has been transmitted to and acknowledged by

said second bus.

63. (new) A bridge according to claim 62 wherein less than all of the
information on the signaling lines of said first bus is transmitted by said first interface

over said link.

64. (new) A bridge according to claim 60 wherein said first interface js

A

selectively responsive to those addresses appearing on said first bus that are on a
predetermined schedule of addresses corresponding to the bus-compatible devices
accessible through said second bus, in order to avoid responding to addresses

corresponding to othar ones of the bus-compatible devices on said first bus.

65. (new) A bridge according to claim 64 comprising:

a register for storing said predetermined schedule.

66. (new) A bridge according to claim 64 wherein said first interface
comprises:

a first register for storing said predetermined schedule, said second interface
comprising:

. IPR2023-00842
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a second register for storing said predetermined schedule.

67. (new) A bridge according to claim 65 whersin said register is operable to
establish with respect to said first bus a base address for one or more of the

bus-compatible devices on said second bus.

68. (new) A bridge according to claim 60 comprising:
a register for establishing with respect to said first bus a base address for one

or more of the bus-compatible devices on said second bus.

69. (new) A bridge according to claim 60 wherein said first interface and said

secondary interface are operable to permit communication between bus-compatible

devices on said second bus without routing through said first bus.

70. A bridge according to claim 60 wherein said first interface and said second
interface comprise:
a first and a second programmable logic device connected between said link and

said first bus and said second bus, respectively.

71. (new) A bridge according to claim 60 wherein said first interface and said

second interface comprise:

a first and a second application-specific integrated circuit connected between

IPR2023-00842
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said link and said first bus and said second bus, respectively.

72. (new) A bridge according to claim 71 wherein said first and said second
application-specific integrated circuit are identically structured and each have a control

pin for receiving a control signal to establish operation in one of two modes.

73. (new) A bridge according to claim 71 wherein said first and said second
application-specific integrated circuit each comprise:

a plurality of ports coupled to said second interface for providing input/output.

74. (new) A bridge according to claim 60 wherein said processor is
interrupt-driven, said second interface being operable to transmit through said link to

said first interface interrupt signals destined to interrupt the processor.

75. (new) A bridge according to claim 74 wherein said processor is responsive
to error signals, said second interface being operable to transmit through said link to

said first interface error signals destined to affect the processor,

76. (new) A bridge according to claim 60 wherein said first bus operétes at a
predetermined clock speed, said link being operable to propagate data between said
first interface and said second interface at a bit transfer rate greater than said
predstermined clock speed.

. IPR2023-00842
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77. (new) A bridge according to claim 76 wherein said link comprises:

a pair of simplex links for sending information in opposite directions..

78. (new) A bridge according to claim 77 whersin said simplex links are driven

for differential signal transfers.

79. (new) A bridge according to claim 60 whersin said second bus comprises

a PCl bus.

80. (new) A bridge according to claim 60 wherein said second interface is
operable in response to a transaction from said link signifying an initial read request,
to fetch and pre-fetch data from a competent one of the bus-compatible devices on
said second bus for transmission back over said link in order to satisfy pending and

anticipated transactions.

81. (new) A bridge according to claim 60 wherein said first interface and said
second interface are operable to permit at least one of the bus-compatible devices on
said second bus to address one or more of the bus-compatible devices on said first bus
using on said second bus substantially the same type of addressing as is used to

access devices on said second bus.
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REMARKS

The enclosed marked copies of Figures 1, 2, 3, 5 and 6 were labeled with
textual information as requested.

The title suggested by the Examiner was adopted.

Claims 12 and 41 were amended as suggested by the Examiner. Applicant
sincerely appreciates the effort taken by the Examiner to find these informalities.

The Examiner provisionally rejected all claims under the judicially created
doctrine of obviousness-type double patenting, citing certain claims of Applicant’s co-
pending application No. 09/130,057, in view of U.S. Patent 5,764,924 (Hong), and
U.S. Patent 5,819,053 (Goodrum). The Examiner also provisionally rejected claims 5,
6, 34, and 35 under the same doctrine, citing a different group of claims from the
same co-pending application, in view of U.S. Patent 5,522,050 (Amini). As
suggested, Applicant encloses a terminal disclaimer under 37 CFR 1.321 (¢) in order
to avoid the double patenting rejection.

The Examiner rejects claims 1-4,7-17, 19-23, 27-33, 36-46, 48-52 and 56-59
under 35 U.S.C. 103(a), citing Hong in view of Goodrum. The Examiner also rejects
claims 5, 6, 34, and 35 under 35 U.S.C. 103(a) citing Hong in view of Goodrum, and
further in view of Amini. Claims 18 and 47 were rejected under 35 U.S.C. 103(a) as
unpatentable over Hong, in view of Goodrum, and further in view of U.S. Patent
5,799,207 (Wang). Claims 24, 26, 54, and 55 were rejected under 35 U.S.C. 103(a)
as being unpatentable over Hong, in view of Goodrum, and further in view of U.s.

Patent 5,483,020 (Hardie). Finally, claims 25 and 53 were rejected under 35 U.S.C.
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103(a) as being unpatentable over Hong, in view of Goodrum, and further in view of
U.S. Patent 5,809,262 (Potter). None of the other references were applied against
any claims.

PRESENT DISCLOSURE

The present system facilitates the exchange of information between buses that
may be separated by a moderate distance. For situations where buses are very close,
some known systems make the connection with a single bridge or no hridge. See the
present specification at page 3, line 28 through page 4, line 2. This approach will
work if the bus is not too long and it has very light loading. Synchronization problems
will arise, however, with even g moderate separation. If any cable that js not
exceedingly short constitutes a bus with devices at either end, the loading of just a
few devices combined with the transmission line effects will prevent the devices from
responding to each other promptly enough to satisfy industry-wide specifications on
such bus transactions.

One work-around approach taken by the prior art is to reduce the loading on the
cable to two loads: two bridges at either end of a parallel interface. See page 3, lines
15-26 of the present specification. These parallel systems still have synchronization
problems arising from the propagation delay along the parallel interface. The prior art
has tried to deal with this problem (see the present specification at page 3, lines 15-
26) by using a local clock only after it has been delayed by an amount equivalent to
the expected delay along the parallel interface.

In any event, all of these approaches suffer from the disadvantage of using a

IPR2023-00842
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parallel interface requiring a large number of lines including additional lines for one or
more clock signals.

The present invention avoids these difficulties by using a single bridge that can
send information through a link in a serial fashion. A conventional way to establish a
serial connection with decent bandwidth is a protocol-heavy, network connection
under a standard like the Ethernet standard (although many other standards exist).
While these protocol-heavy connections can solve the synchronization problems arising
with conventional parallel interfaces, these solutions create different problems. These
protocols introduce substantial delays by employing handshaking techniques for
opening a communications channel and for avoiding collisions. Protocol-heavy
networks also strive to maintain a high degres of adaptability, but at the cost of
employing frames with complicated headers for specifying the length of the frame, etc.

The present serial system takes a more hardware-oriented approach, and
overcomes the problems with protocol-heavy network solutions and with double
bridges that employ a parallel interface. The presently disclosed system can examine
incoming information on bus 10 before accepting it (Figures 1 and 2). However once
the information is accepted, it is immediately serialized and sent across link 40, 46.
See for example, page 18, lines 9-21. Assuming the interface 16 is not occupied with
a previously received transaction, an attempt is made without delay to drive this newly
arrived information onto bus 12. Page 18, lines 23-28. The same can be said for a
reverse flow of information from bus 12 to bus 10. This is an entirely different
approach than a networking solution involving complicated acknowledgement frames.

IPR2023-00842
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Also, the present system recognizes that the use of double bridges can itself
cause special problems. For this reason, interfaces 14 and 16 (Figure 1), and the link
between them, act as a single bridge. Thus, the apparatus on opposite sides of cables
40 and 46 may each be considered a half bridge.

Important and practical problems are avoided by employing a single bridge. For
example, before a processor in a personal computer uses any of its resources, it will
typically perform an enumeration process to identify the hardware available at various
levels in a hierarchy. Some conventional enumeration processes will not cross the
extra bridge to find certain hardware, such as VGA adapters.

Typically during enumeration, software will determine the existence of each
bridge and its place in the hierarchy by examining its configuration register. As an
example, this function of a configuration register is specified in the PCI bus standard
referenced in the present specification on page 1, lines 29-30.

The present system makes certain that it appears as a single bridge, not double
bridges on different hierarchical Ievels. For this purpose, the present system has only
one unique configuration register, and therefore configuration software will "see" only
one bridge at a single hierarchical level. Specifically, the disclosed bridge has matching
configuration registers 67 and 68. Register 67 is simply a mirror of information on
register 68 and is provided to meet critical timing of local transactions. See page 13,

lines 18-21. With only one unique configuration register, this system will appear as a

single bridge.

IPR2023-00842
EX. 2003
Page 120 of 145



14

HONG

This reference uses a protocol-heavy serial connection between two distinct
bridges: local serial bridge 104 and remote serial bridge 114 (Figure 9). This protocol
uses complicated data packetizing techniques to manage information transfer. Thus
this reference manages to take the worst of both worlds by taking the disadvantages
of a protocol-heavy communications solution, as well as the disadvantages of a double
bridge solution.

Time-consuming handshaking takes place between these two bridges. Figure 5
shows that after a requesting bridge sends a request frame, the responding bridge
sends a separate acknowledgment frame, before sending its response frame. The
requester then actually acknowledges the response. See column 7, lines 38-39 and
lines 45-48.

The specific procedure followed in Hong when a bridge first receives such a
request over the serial link is described in the flow chart of Figure 7A. First, the bridge
detects a flag and decodes the subsequent header to determine the packet type in
steps 500 and 502, before sending an acknowledgement in step 526. Accordingly,
the link can be "busy" with traffic caused by the return of such acknowledgements.
Consequaently, critical information (for example, the return of responsive data) may be
delayed by the regular transmission of acknowledgements. See also column 9, lines
26-30. Moreover, Hong employs a fixed delay that is invoked before sending an
acknowledgement (column 9, lines 23-24), thereby exacerbating the bottlenack.

Tables 3 and 4 show the frame format for information sent over Hong's serial
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link. The first 16-bits are dedicated to providing a flag for the beginning of the frame.
The next 16 bits are dedicated to a header that indicates: (1) the packet type (request,
response, or acknowledgement), (2) one of many possible operational codes, (3) PCI
address length (or designator for flush command), (4) PCl data length (or APIC
commands), (5) a transaction identification number, and (6) parity bits. The
subsequent data payload can be either 48, 96, or 384 bits long, as specified in the
header. In cases where the bridges are sending a long burst of data, the above frame
will be unable to contain the entire burst. Therefore, acknowledgements will be sent
repeatedly during the course of a single burst, thereby causing further traffic
congestion.

Hong also suffers from disadvantages inherent with double bridges. Figure 9C
of this patent shows two separate bridges: local serial bridge 104 and remote serial
bridge 114. Hong’s specification describes bridges 104 and 114 being handled as
separate bridges, and describes how each separately and independently follows the
PCl specification. For example at startup, different bus numbers are assigned to the
buses served by these bridges, including the bus between the two bridges. See
column 13, line 22, through column 14, line 49. Specifically, the secondary bus of
local serial bridge 104 is identified as bus 1, while the secondary bus of remote serial
bridge 114 is identified as bus 2. As a result, this additional logical bus, required by
the extra bridge can cause a conventional enumeration process to fail to find important

hardware downstream of the second bridge.
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GOQDRUM

This reference employs two separate bridges and a parallel interface. See
column 6, lines 8-11; column 57, lines 57-60; and column 58, lines 43-49. Thus,
Goodrum is another example of the prior art described on page 3, lines 15-26 in the
introduction of the present specification. Thus, this reference has the problems of
double bridges, as well as having a cable with many lines, including extra lines to deal
with the synchronization problem.

Goodrum’s cable 28 (Figure 3) has 50 pairs of shielded cables for providing
parallel data transmission. See column 57, lines 57-60; and column 58, lines 43-49.
(Expanding on the multiplexing used in the PCI standard, Goodrum multiplexes 60-bit
message frame into three 20-bit frames, transmitting each twenty-bit frame as a
parallel transaction.)

To deal with the synchronization problem, Goodrum sends two clock signals in
opposite directions through the link between the bridges. See column 6, lines 23-37:
and column 52, lines 1-8. Basically, the upstream clock is sent by the upstream bridge
through line CABLE_CLK1 (Figure 5) and then through buffers 179 and 181 to
synchronize phase locked loop 180 in the downstream bridge. This phase locked
signal is then sent along line CABLE_CLK2 back to the upstream bridge.

Again, running with two separate bridges creates typical problems. Goodrum
assigns a separate bus number to the logical bus between the two bridges. See
column 98, lines 49-59. Following the PCl standard, Goodrum runs a type O

configuration transaction on bus 24 to access the configuration space in configuration
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register 105. A type 1 transaction is run on bus 24 to access configuration register
125 in the secbnd bridge. See column 98, lines 23-59.

Goodrum goes so far as to describe the difficulties.one would experience
attempting to treat these two separate bridges as if they were one. See column 98,
lines 8-22. According to Goodrum, the BIOS configuration routine would need to be
modified so that the double bridges could be treated differently at different times. That
modified BIOS configuration routine could produce unexpected results and is an
approach that ought to be avoided. A larger problem with this "dual personality"
approach is that the modified BIOS of the host computer must give up its compatibility
with other systems in order to gain compatibility with Goodrum'’s system.

Overall, Goodrum is a completely different system, which lacks a serial link, and
which employs two bridges instead of one. Goodrum has problems typical for double
bridge systems. Of course, Goodrum has the disadvantage of requiring multiple
parallel lines, including extra clock lines.

AMIN|

The Examiner cites Amini simply to show a system allegedly having FIFO
registers in a bridge. Amini is otherwise Irrelevant. For example it lacks a bridge
having a serial link for communicating between two buses.

WANG

The Examiner cites Wang simply to show a system allegedly having "a plurality
of port means ... for providing a plurality of ports for input/output.” Wang is otherwise
irrelevant. For example it lacks a bridge having a serial link for communicating
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between two buses.

HARDIE

The Examiner cites Hardie simply to show "a cable with twin axial lines."
Hardie is otherwise irrelevant. |t ig unconcerned with bridges.
PQTTER

The Examiner cites Potter simply to show g system allegedly having "a twisted
pair." Potter is otherwise irrelevant. For example it lacks g bridge having a serjal link

for communicating between two buses.

Communicating between two buses. To emphasize this distinction, independent claims
1 and 31, were amended to recite: "said first interface and said second interface
Operating as g single bridge and being operable to ... send outgoing, bus-related
information serially through said link_ " New claim 60 has the same recitation. None
of the cited art show this feature.

Both Hong and Goodrum show communications through a pair of bridges. Thus,
both have problems typical for double bridge systems. For example, an operating
System or BIOS will see both bridges and in many cases will not crosg the extra bridge

when énumerating hardware.
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CLAIM 1

In addition, amended claim 1 identifies features that avoid problems typically
arising with conventional network connections. Specifically, claim 1 was amended to
recite that the first and second interface will "send outgoing, information serially
through said link ... without waiting for an incoming acknowledgment over said link
before iﬁaugurating a transfer of said information over said link." See for example
page 18, lines 23-28 of the present specification.

As noted above, Hong has separate bridges that require the receipt of an
acknowledgement frame before data is sent. In the case of a long burst of data, Hong
will periodically interrupt that data flow in order to send an acknowledgement frame.
These delays are a consequence of Hong’s protocol-heavy approach (complicated
frames with flags and headers) and the failure to recognize the possibility of employing
a single bridge.

Goodrum is a parallel interface and therefore is not in the same category.
Regardless, Goodrum fails to "send outgoing, bus-related information serially through
said link ... without waiting for an incoming acknowledgment over said link before
inaugurating a transfer over said link," as recited in amended claim 1. Goodrum does
not send any serial information at all.

The four other cited references are unconcerned with serial transfers of this type

and are therefore irrelevant.
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CLAIM 31

In addition, independent claim 31 was amended to recite features that avoid
problems typical with double bridge arrangements. Specifically, amended claim 31
recites that the first and second interface "allow said host processor ... to individually
address different selectable ones of the bus-compatible devices on said second bus ...
without passing the bus-related information through an intervening hierarchical level."
As noted before, the present system of Figure 1 operates as a single bridge.
Configuration registers 67 and 68 mirror each other, so that a processor will see a
single bridge across a single hierarchical level. See the present specification at page
13, lines 18-21.

In contrast, Goodrum has a parallel interface connecting between two separate
bridges. See column 6, lines 8-11 of Goodrum. In a typical fashion, Goodrum assigns
a separate bus number to the logical bus between the two bridges. See column 98,
lines 49-59; and column 98, lines 23-59.

Likewise, Hong shows in Figure 9C different bus numbers assigned to the buses
served by the two bridges, including the bus between the two bridges. See column
13, line 22, through column 14, line 49. Specifically, the secondary bus of local serial
bridge 104 is identified as bus 1, while the secondary bus of remote serial bridge 114
is identified as bus 2,

Thus, both Hong and Goodrum will have problems typical for double bridge
systems. For example, an operating system or BIOS will see both bridges and in many
cases will not cross the extra bridge when enumerating hardware.
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The four other cited references are unconcerned with serial transfers of the type
defined in amended claim 31. Therefore, whether these other references show one
or two bridges, they are irrelevant.

CONCLUSION

All other claims depend from independent claims 1, 31 and 60 and therefore
distinguish over the cited art for at least the reasons given in connection with those
claims.

It is believed that the foregoing fully responds to the objections and rejections
entered by the Examiner and places this application in condition for allowance, which
action is respectfully requested.

Respectfully submitted,
Fran

Registration No. 27,300

CERTIFICATE QF MAILING

I hereby certify that this correspondence is being deposited with the U.S. Postal
Service in a sealed envelope as first class mail with postage thereon fully prepaid

addressed to: Commissioner of Patents and Trademarks, Washington, D.C. 20231 ,on

this ﬂr[)wday of December, 1999.

Thompas/X. Adams
Registration No. 27,300
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Morristown, N.J.
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Hon. Commissioner of Patents and Trademarks

Washington, D.C. 20231

Attn: Official Draftsperson

Dear Commissioner:

Please review and file the enclosed drawings in place of those originally filed.

Respectfully submitted,

Thormas L. Adams

TLA/ke
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*D.C. BAR ONLY

BOX ISSUE FEE

Law OFFICES
BEHR & ADAMS

10 PaRk PLace
MonrmisTowN, NEw JERSEY 07960
FacsiviLE: (973) S38-7724
TeLEPHONE; (973) B3B-41(2

hitlp:/fiwww.newidea.com
E-mall: adama@newidea.com

April 5, 2000

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

P
f

y(

Re: Serial No. 09/130,0568
Filed: 08/06/98
Class: 710-128.000
Inventor: Frank Ahern
Our File: DOS14
Examiner: S. Lefkowitz
For: Linked Bridge

AR e

| w Enclosed é(e compl 'Utaﬂd‘fbrm PTOL 856 ‘t%gé’thréi”r’r
the amount of $814. 00 to'cover the issue fée and three advance copies.of the' paten S

ith m

EDISON OFFICE

AeE PIERSON AVENUE
EDISON, N.J. 0Baa7
(ram) 4‘4—5!40
CABLE: BEPAT EDISON, N.J.

AZBOQCIATE OFFICE

| WEISER & STAPLER
T30 8. 16TH 8TREET
PHILADELPHIA, PA 18102
(218) 8788383

PLEABE REPLY TO MORRISTOWN

Lol

:I":‘bué*lﬁess~ h

The drawings will be sent under separate cover to the Official Draftsman.

TLA/kc

Respectfully submitted,

BEHR & A

Thayas L. Adams

CERTIFICATE OF MAILING

| hereby certify that this correspondence is being deposited with the United

States Postal Service as first class mail in an envelope addressed to :
Assistant Commissioner for Patents, Washington, D.C. 20231, on the

of April, 2000.

—

IV

ThomastVAdams, Esq.
Registration No. 27,300

Box Iss#‘? Fee,
day
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PART B—ISSUE FEE TRANSM! .

Complete and mall this form, together wiu . able fees, to: Box ISSUE FEE

Asslstant Commissioner for Pntmt.
Washington, D.C. 20231

MAILING INSTRUCTIONS: This form ahould be used for tranemiiting the ISSUE FEE. Blocks 1 .

through 4 should be complated where appropriate. All further correspondence including the lssue Fee m‘,ﬁa;:‘gﬁﬂ:lrs‘ﬁ: 2:‘:'-?-"me|“3 i cem,ﬁ;‘::%:,:?‘;?g;" S:gg
Receipt, the Patent, advance orders and notification of malntenance faes will be mailed to the current | - any othar accompanying papers. Each additional paper, such as an
correspondance addrass as indicated unless corrected betow or diracted otherwise In Block 1, by (a) | assignment or formal drawing, must have its own cartificate of malling.
spacifying & new correspondence address; and/or (b) indicating a separate “FEE ADDRESS" for

maintenance fes notifications.

CURRENT CORRESPONDENCE ADDREES (Note: Legibly mark-up with any cosmections or use Block 1)

Caertificate of Malling

| heraby certify that this lssua Fee Transmittal is belng deposited with
tha United States Postal Service with sufficlant postage for firet class

mall In an envelopa addrassad to the Box |ssue Fee address above on
the date Indloated balow.

L 200

(VALY e

LW BLE 7] Thomas L. Adams, ,Esqg. {Dapostior's nama)

r / @/’V""—'/ (Signalure)

A
/ o / Z 6’[/ (Date)
APPLICATION NO. | Funaoare [ totacams |

EXAMINER AND GROUP ART UNIT DATE MAILED

R I A YT Mt /e & L LD T, T

SRAX
oot HE R, HEOLISE L5 (k)

TITLE OF

INVENTION - Tovcly LT RIEE T e kb Tl

SIS R

Loenryn st

AR D Al

CRE R @R TR

ATTY'S DOCKET NO. | CLASS-SUBCLASS

I Fal v ) vl Al

T \ APPLN. TYPE M " DATE DUE
BATCH NO TYP SMALL ENTITY FEE DUE TE

e DO Ly

LTI Ty Y Ben (1, L

1. Change of correspondenos address or Indication of “ Fee Addrass” (37 CFR 1.383). 2. For priniing on tha patent front page, let
Use of PTO form(s) and Customar Number are recommendad, but ot requlred. (1) the names of up to 3 registered patent ¢ Thomas L. Adams,
attorneys or agents OR, altemnatively, (2) Re g. No. 27,300
[J change of correapondence addrass (or Changa of Corraspondance Address form | the name of & aingle fim (having as a r
PTO/8B/122) attached. member a ragletered atiorney or agant) 2
and the nameas of up to 2 ragistered patent
[]“Fae Address” Indloation (or “Fes Addreas” Indication form PT(/8B/47) attached. attomays or agents, If no nams s listad, no
nams will be printad.

w

. ABBIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or typa)

4a. The following fees are encloead (make check payable to Commissloner
PLEASE NOTE: Unleas an assignee is Identlfled below, no assignee data will appear on the patent. of Patents and Trademarks):
Incluslon of assignae data is only approplate when an aasignment haa baen praviously submitied to

the PTO or Is baing submitted under separate cover. Complation of thia form is NOT & ubsitiua for| =3 88ue Fee
Hiing an assignmant,

[ Advance Order - # of Coples 3
(A) NAME OF ASSIGNEE
Mobility Electronics, Inc. 4b, The following tees or deficlency In these faes should be charged to:
(B) RESIDENCE: (CITY & STATE OR COUNTRY) DEPOSIT ACCOUNT NUMBER
7955 E. Redfield Road, Scottsdale, AZ 85260 (ENCLOSE AN EXTRA COPY OF THIS FORM)

Plaass oheck the appropriate assignee category Indloatad balow (will not be printed on the patent) O] lesus Fee

[ Individual (3t comoration or other private group entlty (] govemnment (] Advance Order - # of Goples .
The COMMISSIONER OF PATENTS AND TRADEMARKS 1S raqusstad to apply the |ssue Fea to tha applicatlon (dentified above. o
{Authorized Signature) (Data @ whe

MW ¢/ g

NOTE; The Issue Fee will not be( aocﬁpTa& from anyone other than the applicant; a raglaﬁeé attornay ti
or agent; or the assignee or other party In Intarest as shown by the racords of the Patent and &
Trademark Office. [

Burden Hour Statement: This form Is estimated 1o take 0.2 hours to complete. Time will vary

depending on the neeads of the individual case. Any comments on the amount of ime required é
to complete this form should be sent to the Chief Information Officer, Patent and Trademark

Ottice, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS a
ADDRESS. SEND FEES AND THIS FORM TO: Box lgsus Fee, Assistant Commissioner for e
Patents, Washington D.C. 20231 :é
Under the F_’nparwork Reduction Act of 1996, no parsonas are required to raspond to a collection

of information unless It displays a valid OMB control number, IPR2023-00842 & sy -z

EX.2003 & i3
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q L O W ‘ ' “ / %
e AN . ;
Y IN THE UNITED STATES PATENT AND TRADEMARK OFFICE PR AN
S VU R £ N
“Applicant: tent No.: (6,070,214 R N oy
pp icant: #rz_mk Ahim_, . Pa en.No Q,,:-—) L o ¥ R
Serial No.:  (09/130,058™ - Examiner:  Ayaz R. Sheikh Ty
2 Filed: August 6, 1998 Docket: 101950.00054 o,
’ v For:  Serially Linked bus Bridge for Expanding Access over a First Bus to a Second Bus " Q/
Notification of Loss of Small Entity Status Under 37 CFR 1.27 ©)(Q) %
March 18, 2005
Commiss‘ioner For Patents MAILING CERTIFICATE UNDER 37 CFR, L&)
Alexandria, VA 22313-1450 Foo St i g e gL Po i bl
for Patents, Alexandrla, VA 22313-1450 oqMurch 18,2005~ s
-l -
d ish Paramore
03/31/2005 DALLEN 00000032 6070P14
Sir:
01 FCr2331 435,00 op
o2 FC:2554 63.00 0P

Notice is hereby provided that small entity status is no longer appropriate for this issued

patent,
GOVERNMENT DATE PAID AMOUNT PAID AMOUNT DUE
FEES R , PAID HEREWITH
Maintenance Fee May 27, 2004 ~17$445.00 _— $ 445.00

v

A check for $445.00 is enclosed. The Assistant Commissioner is hereby authorized to charge ‘
any additional fees which may be required, or credit any overpayment to Deposit Account No. 50-

1752.
| Respectfully Submitted,
M }uﬂ;nnt dates 03/31/8005 DALLEN
06/02/2004 RAMDBTMF 00000937 £070214
01 FCr2551 -455,00 0P =
02 FC12554 -63.00 0P
obert C, Klinger
Reg. No. 34,365
Attorney for Applicant
Jackson Walker L.L P,

2435 North Central Expressway, Suite 600
Richardson, Texas 75080

(972) 744-2902

(972) 238-3302 - Fax

03/31/200% DALLEN 00000033 6070214
01 FCz1559 445.00 0P
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UNITED STATES PATENT AND TRADEMARK OFFICE

Cornmiggioner for. Patents
Unlted States Patent and Trademark Office
P.Q. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Paper No. 13
JACKSON WALKER
2435 NORTH CENTRAL EXPRESSWAY

SUITE 600

RICHARDSON, TX 75080 COPY MAILED
JUN 1 5 2005

In re Patent No. 6,070,214 : OFFICE OF PETITIONS

Iggue Date: May 30, 2000 :

Application No. 09/130,058 : NOTICE

Filed: August 6, 1998 _ :
Attorney Docket No. 101950.00054 1

This is a notice regarding your request for acceptance of a fee
deficiency submission under 37 CFR 1.28. On September 1, 1998,
the Court of Appeals for the Federal Circuit held that 37 CFR
1.28(c) is the sole provision governing the time for correction
of the erroneous payment of the issue fee ag a small entity. See
DH Technolo v. S rgystex International, Inc. 154 F.3d 1333,
47 USPQ2d 1865 (Fed. Cir. Sept. 1, 1998).

The Office no longer investigates or rejects original or reissue
applications under 37 CFR 1.56. 1098 Off. Gaz. Pat. Office 502
(January 3, 1989). Therefore, nothing in this Notice is intended
to imply that an investigation was domne.

Your fee deficiency submission under 37 CFR 1.28 is hereby
ACCEPTED. :

Inquiries related to this communication should be directed to Wan
Laymon at (571) 272-3220.

This file is being forwarded to Files Repository.

Mo,

Wan Laym

Petitions Examiner

Office of Petitions

Office of the Deputy Commissioner
for Patent Examination Policy
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Effective October 1, 1997

PATENT APPLICATION FEE DETERMINATION RECORD

Application or | ocket Number

0930058

Tha ‘Wisahaot Muumibar Dreavlicg ey Dald Coar 7 Teadml e lnmdemmem s dormét lo e Blabe nd

CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
(Column 1) (Column 2) TYPE [ 2 OR  SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE FEE RATE FEE
BASIC FEE OR 790.00
L
TOTAL CLAIMS 59 minua 20 = | © 3G x$11= |/ 27 | on | x$22=
ENT *
INDEPENDENT CLAIMS ()9 minus 3 = 4= on | x82-
MULTIPLE DEPENDENT CLAIM PRESENT
+135= oR | +270=
* If the difference In column 1 18 less than zero, anter "0” In column 2
TotAL €9 5/ | n  TOTAL
CLAIMS AS AMENDED - PART Il OTHER THAN
{Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
L. o REMAINING NUMBER PRESENT ADDI- ADDI-
& AFTER PREVIOUSLY | EXTRA RATE | TIONAL RATE | TIONAL
i AMENDMENT PAID FOR FEE FEE
- ,
% Total > 2 l Minus " SC' = 22— x$11= [qZ:* OR | x$22=
%’ Independent| * 2 | Mnus | 3 x41= or | x82=
< =
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= OR | +270=
TOTAL OR TOTAL
(Column 1) {Column 2) (Column 3) ADDIT. FEE ADDIT. FEE
CLAIMS ! HIGHEST
m REMAINING !  NUMBER PRESENT ADDI- ADDI-
] AFTER | PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
E AMENDMENT [§ PAID FOR FEE FEE
E o
O [Total Minus - x$11= OR | x$22=
s
UEJ Independent | * Minus b = X41= OR | x82=
o
FIRST PRESENTATION OF MULTIPLE DEPENDENT Cl.AIM +135= OR | +270=
TOTAL OR TOTAL
(Column 1) (Calumn 2) (Column3)  ADDIT FEE ADDIT. FEE
CLAIMS HIGHEST
O REMAINING NUMBER PRESENT ADDI- ADDI-
= § AFTER Y PREVIOUSLY | EXTRA RATE | TIONAL RATE | TIONAL
E AMENDMENT | PAID FOR FEE FEE
: ik
a [Tt Minus = x$11= OR | x$22=
> ,
% Independent| * Minus b = x41= OR | x82=
o
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= oR | +270=
II; ;23 emryrllm clc\)‘lumlr)l 1 'I:s's Im?a thanPthI% ?:ntry In columg 2, wrlts “0" In column 3. TOTAL IP%
o “Highest Number Previcusly Pald For” IN THIS SPACE Is {ess than 20, enter "20.” OR f
*"’lr the “Highest Number Prevloualz Pald For' IN THIS SPAGE Is 162 than 3, antor -3." ADDIT. FEE PadPRAE FE

vt sl mos Fonrootod Tow dham momem—m e cdmd e Lo I e leaee - a
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{SAVJE SLIP STAPLE AREA (for additics i ~+-w3 references)

mlualol

POSITION INITIALS ID NO. | DATE
\ l L . VA, ,
FEE DETERMINATION - N7
0.1.P.E. CLASSIFIER 5 A e D
FORMALITY REVIEW S 249 7 5 -5 52
INDEX OF CLAIMS ~
Vet Rejected N oo Non-elected
S e Allowed I e Interference
— (Through numeral) Canceled Ao Appeal
e b s Restricted 0 O Objected
Claim Date Claim n Date Claim Date
& 5/ :
g2z Y glol 2 gle
|6 & |6 |%|S |G
BidViE 5151/ 1= 110)
2| 2] «1152] | 12
2 | 3| 5453| | 113
[ 4 | 54 114
5|5 55 115
|6 5. |56 116
3|7 g 57 117
AR <4 58 118
4] 9 IEREIL 119
10|10 o f60 110
NER ¢\ 61 111
12 $2/62 112
|13 &3| 63 113
WM [14} |64 114
(15 s165 115
1|16 4|66 116
17 1,267 117
|18 3168 118
4|19 A (69 119
|20 |7ol70 120
2i]21 “H|71 121
10422 |72 122
25|23 I E 123
14|24 3| 74 124
" | 5|25 175 125
1|26 % |76 126
227 Y77 127
e, [28 15478 128
1 129 a4 |79 129
50|30 w0 | 70 130
I™E NE 131
5|32 82 132
by |33 83 133
1:[34 84 134
|35 85 134
30|36 86 136
13|37 87 137
% |38 88 138
ED 89 39
46|40} 90 140
w41 91 141
w2442 92 142
w43 93 143
wh| 44 94 144
WG| 45 95 48|
o [46 96 146
XX|47 97 147
|48 98| 148}
wal49] [ ] | 99 149
gols0[V | ¥ 100 15

If more than 150 claims or 10 actions
staple additional sheet here
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"SEARCHED SEARCH NOTES
(INCLUDING SEARCH STRATEGY)
Class Sub. Ijate Exmr. Date Exmr.
0 126 -130| F| #[aa | SL APS NT— 3\;
2o | 100 02| FA ‘L
105 ~100 Powr ;| Helw
1,2 2.3%) ;
J— | i -
Updakgd et oo = L TN 2aloo | S
INTERFERENCE SEARCHED .
Class Sub. Date Exmr.
Fr0 | 129 ] isleo | SL-
2% '
100
IPR2023-00842
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