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LINKED BRIDGE 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

10 

15 

20 

The present invention relates to data processing systems, and more 

particularly, to bridge systems including mechanisms for transferring information 

between buses. 

2. Description of Related Art 

Computers can use buses to transfer data between a host processor and 

various devices, such as memory devices and input/output devices. As used 

herein an "input/output" device is a device that either generates an input or 

receives an output (or does both). Thus "input/output" is used in the 

disjunctive. These buses may be arranged in a hierarchy with the host processor 

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. 

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 PCI 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 

(AD) bus portion, and can be expanded to a 64-bit wide AD bus portion. 
) 
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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 

5 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 

10 a bridge to allow a primary PCI bus to communicate with a secondary PCI bus 

'3L 

15 

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 5,694,556. 

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 system for which the concept of a higher or lower 

level has meaning. For example, a PCI bus system is hierarchical on several 

scores. An ordering of levels is observed in that a high level host processor 

20 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. 

25 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 

30 needs additional slots, expansion cards have been deSigned that will connect 

between the peripheral bus and an external unit that offers additional slots for 
) 
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add-on cards. For systems for expanding a bus, see U.S. Patents 5,006,981; 
'3L 

5,191,657; and 5,335,329. See also U.S. Patent 5,524,252. 

For portable computers, special considerations arise when the user 

5 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 

10 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. 

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

I' connects through a cabled bus to another PCI to PCI bridge in an expansion 
ltJ 
fro chassis. This system is relatively complicated since two independent bridges 
lW 
l(fj communicate over a cabled bus. This cabled bus includes essentially all of the 

'lD lines normally found in a PCI bus. This approach employs a delay technique to 
ilr.l 

20 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 

25 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. 

<c.L U.S. Patent 5,590,377 shows a primary PCI bus in a portable computer 

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

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

allow separation between the docking station and the portable computer. With 

I 
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this arrangement, there is no interface circuitry between the primary PCI bus 

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

Q L 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. 

10 

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

controlling industrial machines and processes. The system exchanges data 

serially with a variety of input/output modules. One of these modules may be 

replaced with an expansion module that can serially communicate with several 

groups ot' additional input/output modules. This system is not bridge-like in that 

the manner of communicating with the expansion module is different than the 

un 15 ' 
10.1 

manner of communicating with the input/output modules. For the expansion 

module the system changes to a block transfer mode where a group of status 

bytes are transferred for all the expansion devices. This system is also limited 

to input/output transactions and does not support a variety of addressable 

" 

:> L- memory transactions. See also U.S. Patent 4,413,319; and 4,504,927. 

20 ';3. L- 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 

sL transactions that it can perform. See also U.S. Patent 4,959,833. 

30 U.S. Patent 5,325,491 shows a system for interfacing a local bus to a 

cable with a large number of wires for interfacing with remote peripherals. See 
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g L- 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 

5 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 PCI standard. A variety of other complex techniques and 

protocols exist for transferring data, including Ethernet, Token Ring, TCPIIP, 

10 

15 

20 

ISDN, FOOl, HIPPI, ATM, Fibre Channel, etc., but these bear little relation to 

bridge technology. 

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

5,495,569; 5,497,498; 5,507,002; 5,517,623; 5,530,895; 5,542,055; 

5,555,510; 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 

25 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 means. The first interface 

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

30 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 
J 
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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 

5 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 

10 

15 

20 

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 

25 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 (iiI 

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

30 on the second bus. 
IPR2023-00842
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By employing apparatus and methods of the foregoing type, an improved 

system 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 

5 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 

20 

along the link. 

In this preferred embodiment, address and data are taken from a bus one 

transaction at a time, together with four bits that act either as control or byte 

enable signals. Two or more additional bits may be added to tag each 

transaction as either: an addressing cycle; acknowledgment of a non~posted 

write; data burst; end of data burst (or single cycle). If these transactions are 

posted writes they can be rapidly stored in a FIFO register before being encoded 

into a number of frames that are sent serially over a link. When pre~fetched 

reads are allowed; the FIFO register can store pre~fetched data in case the 

initiator requests it. For single cycle writes or other transactions that must 

await a response, the bridge can immediately signal the initiator to wait, eve" 

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 PCI 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 be given 

unique base addresses to avoid addressing conflicts. 
! 
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In one highly preferred embodiment, the apparatus may be formed as two 

separate application-specific integrated circuits (ASIC) joined 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. 

IJi 15 
lro 

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 

following the PCMCIA standard. This ASIC can connect through a cable to the 

other ASIC, which can be located in a docking station. Accordingly, the 

apparatus can act as a bridge between a Card Bus and a PCI bus located in a 

docking station. Since the preferred ASIC can also provide a port for a mouse 

and keyboard, this design is especially useful for a docking station. Also, the 

secondary PCI bus implemented by the ASIC can connect to a video card or to 

a video processing circuit on the main dock circuit board in order to drive a 

monitor. 

" 

20 

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 OF 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 

5 to the following detailed description of presently preferred but nonetheless 

illustrative embodiments in accordance with the present invention when taken 

in conjunction with the accompanying drawings, wherein: 

10 

Figure 1;;;-a schematic block diagram showing 8 bridge split by a link 

within the bridge, in accordance with principles of the present invention; 

)' 
,,r"' 

,-,.,1·· 

Figure 2 is a schematic block diagram showing a bridge in accordance 

with principles of the present invention using the link of Figure 1; 
It:! 
10 
1U1 
100 15 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; II 

20 

Figure 4 is a cross-sectional view of the cable of Figure 3; 

" l 

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 

(I 
Figure 6 shows a docking station similar to that of Figure 5 but with the 

portable computer modified to contain an application-specific integrated circuit 

25 designed to support a link to the docking station. 

( 
\, 
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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 

5 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 

lines. In some C81!18S, such 8S with the PCI bus, address and data are 

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

10 

15 

20 

25 

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 

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 

(e.g., FRAMEH, TRDYH, IRDYH, STOPH, DEVSELH, etc.) 

Buses 10 and 1 2 are shown connecting to a first interface means 14 and 

second interface means 16, respectively (also referred to as interfaces 14 and 

1 6). Bus information selected for transmission by interfaces 14 and 16 are 

loaded into registers 18 and 20, respectively. Incoming bus information that 

interfaces 14 and 1 6 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. 

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 PCI 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: addressing 

cycle; acknowledgment of a non-posted write; data burst; end of data burst (or 
IPR2023-00842
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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 (e/BE) for each successive 

read cycle of the burst. It will be appreciated that other coding schemes using 

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

10 

15 

20 

25 

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 -1646. 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, 

30 thereby preventing an overflow in FIFO register 22. In a similar fashion, a 

potential overflow in FIFO register 24 causes a threshold detect signal 52 to 
I 
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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 

5 fashion. In such event the system can request a retransmission of the 

corrupted information and thereby ensure a highly reliable link. 

10 

15 

20 

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 USB ASIC's but may use instead alternate circuitry, such 

as a program able 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 

25 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 

30 in further detail. The previously mentioned encoders, decoders, transmitters, 

receivers, and FIFO registers are combined into blocks 60 and 62, which are 
I 
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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 1 6 is shown connected to secondary 

5 bus 12, which is also connected to a number of bus-compatible devices 66. 

10 

15 

20 

Devices 64 and 66 may be PCI-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 

as a configuration register in compliance with the PCI standard. Since this 

system wi" act as a bridge, configuration registers 68 will have the information 

normally associated with a bridge. Also, configuration registers 68 wi" contain 

a base register and limit register to indicate a range or predetermined schedule 

of addresses for devices that can be found on the secondary bus 12. Under the 

PCI standard, devices on a PCI bus wi" themselves each have a base register, 

which allows mapping of the memory space and/or I/O space. Consequently, 

the base and limit registers in configuration registers 68 can accommodate the 

mapping that is being performed by individual PCI devices. The information on 

configuration registers 68 are mirrored on second configuration register 67 (also 

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 wi" 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 

directions associated with blocks 57 and 34 wi" be reversed. 
! 1 I 
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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 

15 

20 

25 

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 

separate input/output circuits. 

Referring to Figure 3, previously mentioned ASIC 58 is shown in a 

docking station 130 connected to an oscillator 91 for establishing a remote and 

internal clock. ASIC 58 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, 

respectively, which then also connect to connection assembly 90 for connection 

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 PCI bus 12 

to communicate with an IDE device such as a hard drive, backup tape drive, CD-

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 1 04 may be one of a variety of cards 

selected by the user to perf9rm a useful function. While this embodimAnt 
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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). 

ASIC 58 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 

offered by Molex Incorporated), although other connector types may used 

instead. The opposite end of cable 40, 46 connects through a gigabit, terminal 

connector 110 to physical interface 11 2, which 8cts as a receiver/transmitter. 

Interface 112 is shown connected to previously mentioned first ASIC 56, which 

is also shown connected to an oscillator 114 to establish a local clock signal. 

This specific design contemplates using an external transmitter/receiver 

(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 

devices in ASIC's 56 and 58. 

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 11 6 inside the portable computer. 

Power supply 1 20 is shown producing a variety of supply voltages used 

30 to power various components. In some embodiments, one of these supply lines 

can be connected directly to the portable computer to charge its battery. 
/ I / \ 
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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 

408 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 

15 

20 

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

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

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

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

position to be connected to a PCMCIA slot in portable cOmPuter 126. 

Computer 126 is shown having primary bus 10 and a host processor 128. 

Package 11 6 is shown connected through cable 40, 46 to previously mentioned 

connector 108 on docking station 130. Previously mentioned docking station 

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

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 1 38. 

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 there is 

no circuitry required (other than perhaps drivers) between ASIC 56 and cable 
I· I 
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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 

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

1:1 
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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' 

would ordinarily provide such ports, ASIC 56 simplifies the design of the 

portable computer. This advantage is in addition to the advantage of having a 

single ASIC design (that is, ASIC's 56 and 58 are structured identically)' which 

single design is capable of operating at either the portable computer or the 

docking station, thereby simplifying the ASIC design and reducing stocking 

requirements, etc. 

To facilitate an understanding of the principles associated with the 

foregoing apparatus, its operation will be briefly described. This operation will 

be described in connection with the docking system of Figures 3 and 5 (which 

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). 

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 

of bus 10 will indicate whether the transaction is a read, write, or other type of 
'. 1~' "\/ 
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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. 

10 

15 

20 

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

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

register 18 (Figure 1). Encoder 26 will add at least two additional bits tagging 

this information as an addressing cycle. The information is then broken into 

frames that can carry flow control and other signals before being transmitted 

serially over link 40. 

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

to 32 bits of data from bus 10 together with four byte enable bits. As before, 

this information will be tagged, supplemented with additional information and 

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

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 1 6 then negotiates control over bus 1 2 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 

bus 12. If this transaction is a burst, interface 16 will continue to drive data 

i:' ) 
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onto bus 1 2 by fetching it from register 24. If however this transaction is a 

single cycle write, interface 1 6 will close the transaction on bus 1 2 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 

5 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. 

10 

15 

20 

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 

jurisdiction. 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 1 4 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 

25 enables, onto bus 12 so the target device can respond with the requested data. 

30 

This responsive data is loaded by interface 16 into 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 mayor may not 

be requested by the initiator. 

As before, this data is tagged, broken into frames and sent serially over 
. ".,,: 
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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 

5 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. 

10 

15 

20 

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. 

25 Other types of transactions may be performed, including reads and writes 

30 

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 well. 

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

58. Also external interrupts may be received as indicated by block 34. As 
) I 
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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 

15 

20 

It is appreciated that various modifications may be implemented with 

respect to the above described, preferred embodiment. In other embodiments 

the illustrated ASIC's may be divided into several discrete packages using in 

some cases commercially available integrated circuits. Also, the media for the 

link may be wire, fiber-optics, infrared light, radio frequency signals, or other 

media. In addition, the primary emd secondary buses may each have one or 

more devices, and these devices may be in one or more categories, including 

memory devices and input/output devices. Moreover, the devices may operate 

at a variety of clock speeds, bandwidths and data rates. Furthermore, 

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 type, 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. 
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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. 
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CLAIMS: 

~ 1. A bridge ac ssible 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 t respective ones of a plurality of bus-compatible devices, 

allowable ones of sai devices including memory devices and input/output devices, 

said bridge comprisln 

a link; 

means coupled between said first bus and said link; and 

a second inte ace means coupled between said second bus and said link, 

said first interface mans and said second interface means being operable to (a) 

send bus-related in~ mation serially through said link in a format different from that 

of said first bus and aid second bus, (b) approve an initial exchange between said 

first bus and said s cond bus In response to pending bus transactions having a 

characteristic signi ing a destination across said bridge, and (c) allow said host 

processor, commun cating through said first bus, to individually address different 

selectable ones of the bus-compatible devices on said second bus, including 

memory devices an input/output devices that may be present: (i) using on said first 

bus substantially th same type of addressing as is used to access devices said first 

bus, and (ii) without first employing a second, intervening one of the bus-compatible 

devices on said se ond bus. 

2. A bridge according to claim 1 wherein said first interfaceoFFlcsl"I&and said 

second interface M99I"1S are operable to exchange Bble Felsteer 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. 

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 

negotiate bus communications, said first interface -meaR& being operable in 

4 response to a pending transaction on said first bus to begin processing said 
IPR2023-00842
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5 pending transaction and to apply a retry signal to at least one of said signaling lines 

6 of said first bus before the pending transaction on said first bus has been 

7 transmitted to and acknowledged by said second bus. 

8 

~ 9 
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 l;JlQaRSOOver 

10 said link. 

1 

2 

3 

4 

1 

2 
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5 

1 

5. A bridge according to claim 3 wherein said first interface SA88P18-' 

comprises: 

a first pair of first in first out registers for stacking Information for successive 

groups of ~H,li Felmea. information gathered from and destined for said first bus. 

6. A bridge according to claim 5 wherein said second Interface ..meaR&­

comprises: 

a second pair of first in first out registers for stacking information for 

successive groups ofeus=relatee'information gathered from and destined for said 

second bus. 

7. A bridge according to claim 1 wherein said first interface r:Re3Fls'is 

2 selectively responsive to those addresses appearing on said first bus that are on 

3 a predetermined schedule of addresses corresponding to the bus-compatible 

4 devices accessible through said second bus, in order to avoid responding to 

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

6 first bus. 

1 

~ 2 

1 

2 

8. A bridge according to claim 7 comprising: 

a register -Me81,& for storing said predetermined schedule. 

9. A bridge according to claim 7 wherein said first interface R1eaRe-

comprises: i ' 
_f ( "-') 
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a first register ~e8n!t- for storing said predetermined schedule, said 

second interface WlBBRB >comprising: 

a second register.FRBaR," for storing said predetermined schedule. 

to 
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1 10. A bridge according to claim 8 wherein said register .weanli' is 

2 operable to establish with respect to said first bus a base address for one or 

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

1 11. A bridge according to claim 1 comprising: 

2 

3 

1 

2 

3 

4 

1 

2 

3 

a register !+leans 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-mel!lne-and 
~-....~ 

said MgQndaPl'"lnterfaceoFfle8"~ 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-Mel!ll"l& or one of the bus-

4 compatible devices on said second bus. 

1 

2 

14. A bridge according to claim 1 wherein said first interface ~a"!'and 

said second interface means.comprise: 

3 a first and a second programmable logiC device connected between said link 

4 and said first bus and said second bus, respectively. 

15. A bridge according to claim 1 wherein said first interface M8BREt' and 

said second interface ft'I8sRa..comprise: 

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

4 between said link and said first bus and said second bus, respectively. 
) , . 
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1 16. A bridge according to claim 1 5 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 17. A bridge according to claim 16 wherein said first and said second 

2 application-specific integrated circuit each comprise: 

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 

6 

1 

2 

3 

4 

1 

2 

3 

either said second Interface ~e!l"&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 ..m&aR80 for 

providing a plurality of ports for InpuUoutput. 

19. A bridge according to claim 1 wherein said host processor is 

interrupt-driven, said second interface FReiRe-being operable to transmit through 

said link to said first interface t=FIHIiIRIi interrupt signals destined to interrupt the 

4 host processor. 

1 

2 

3 

4 

20. A bridge according to claim 19 wherein said host processor is 

responsive to error signals, said second interface ooFfI8SR9 being operable to 

transmit through said link to said first interface ffiSilRQ. error signals destined to 

affect the host processor. 

1 

2 

~ 3 

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

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

said first interface fRQaR&o and said second interface mQsns.at a bit transfer rate 

4 greater than said predetermined clo'ck speed. 
'\ f. 
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1 22. A bridge according to claim 21 wherein said link comprises: 

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

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

2 for differential signal transfers. 

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

2 comprises a cable with twin axial lines. 

iO 
'~J 
I~ 

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

2 comprises a twisted pair. 

lW 
1O 
10 
lin 
100 

1 26. A bridge according to claim 24 comprising: 

2 a single shield around both of said simplex links; and 

I' 

iF.} 3 a separate pair of individual shields around each of said simplex links. 

lOCI 
tw 
:tf! 
'10 

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

2 a PCI bus. 
i~tJ 

~ 1 28. A bridge according to claim 6 wherein said second interface FA8Sns' 

2 is operable in response to a transaction from said link signifying an initial read 

3 request, to fetch and pre-fetch data from a competent one of the bus-

4 compatible devices on said second bus for transmission back over said link in 

5 order to satisfy pending and anticipated transactions. 

1 
29. A bridge according to claim 28 wherein said first interface -meSAS' 

2 is operable in response to a transaction from said link signifying an initial read 

3 request, to fetch and pre-fetch data from a competent one of the bus-

4 compatible devices on said first bus for transmission back over said link in order 

5 to satisfy pending and anticipated. transactions. 
. " 
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30. Abridge according to claim 1 wherein said first interface r:RaiAtt"and 

said second interface ,""aiRS' 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. 

1 fI"" 31" A br" ge accessible by a host processor for expanding access over 

r 2 a first bus to a second bus, said first bus and said second bus each being 
\ 

3 adapted to se rately connect to respective ones of a plurality of bus-

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

j: 
j9 

1 

2 

3 

4 

compatible devi es, allowable ones of said devices including memory devices 

and input/outpu devices, said bridge comprising: 

a link; 

rface means coupled between said first bus and said link; and 

interface means coupled between said second bus and said link, 

said first interf ce means and said second interface means being operable to (a) 

send bus-relat d information serially through said link in a format different from 

that of said fir t bus and said second bus, (b) exchange bus-related information 

between said first bus and said second bus according to a predetermined 

hierarchy givi g said first bus a higher level than said second bus, and (c) allow 

said host proc ssor, communicating through said first bus, to individually address 

different sele table ones of the bus-compatible devices on said second bus, 

including me ory devices and input/output devices that may be present: (i) using 

on said first us substantially the same type of addressing as is used to access 

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

the bus-com tlble devices on said second bus. 

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 

negotiate bus communications, said first interface ~8aR& being operable in 

response to a pending transaction on said first bus to begin processing said 
IPR2023-00842
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5 pending transaction and to apply a retry signal to at least one of said signaling lines 

6 of said first bus before the pending transaction on said first bus has been 

7 transmitted to and acknowledged by said second bus. 

1 33. A bridge according to claim 32 wherein less than all of the information 

2 on the signaling lines of said first bus is transmitted by said first interface-meaiUT 

3 over said link. 

1 

2 

3 

4 

1 

2 

3 

4 

5 

1 

2 

3 

34. A bridge according to claim 32 wherein said first interface R=l8af'l!" 

comprises: 

a first pair of first in first out registers for stacking information for successive 

groups of .aUI! reltttee. information gathered from and destined for said first bus. 

35. A bridge according to claim 34 wherein said second Interface..mo8f'1s 

comprises: 

a second pair of first in first out registers for stacking information for 

successive groups of BI:JB r:&latQQ.information gathered from and destined for said 

second bus. 

36. A bridge according to claim 31 wherein said first interface .",eellS"" 

is selectively responsive to those addresses appearing on said first bus that are 

on a predetermined schedule of addresses corresponding to the bus-compatible 

4 devices accessible through said second bus, in order to avoid responding to 

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

6 first bus. 

1 37. A bridge according to claim 36 comprising: 

a register --"'iiAe-ofor storing said predetermined schedule. 

~ 1 38. A bridge according to claim 36 wherein said first interface ~e8M 

2 comprises: ,. , i 

I 
I 
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a first register ./lUi8F1e. for storing said predetermined schedule, said 

second interface met!l"80comprising: 

a second register -R=l&aRi)ofor storing said predetermined schedule. 

39. A bridge according to claim 37 wherein said register R=lQ8Rio is 

2 operable to establish with respect to said first bus a base address for one or 

IJ) 

l~ 
fi!\ I~J 
,,10 

10 
illl 
iW 

iW 
10 
IjI 
IJ) 

ill 
~ 

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

1 40. A bridge according to claim 31 comprising: 

2 

3 

1 

2 

3 

4 

1 

2 

3 

a register -R=I9&Ae- 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-means 

and said /'o.~ry. interface 111f18t1"S 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 .f¥IelSPt&o or one of the bus-

4 compatible devices on said second bus. 

()r 1 43. A bridge according to claim 31 wherein said first interface mfiQAQ and 

"2 said second interface r:Rfi3A& comprise: 

3 a first and a second programmable logic device connected between said link 

4 and said first bus and said second bus, respectively. 

~ 1 

~ 2 

3 

4 

44. A bridge according to claim 31 wherein said first interface oI+Ifiani,and 

said second Interface ffle8Ae comprise: 

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

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

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 

5 either said second interface.fflesA&oor one of the bus-compatible devices on said 

6 second bus. 

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

2 application-specific integrated circuit each comprise: 

3 a plurality of port means coupled to said second interface -I=R&iUUI. for 

4 providing a plurality of ports for input/output. 

1 

2 

3 

48. A bridge according to claim 31 wherein said host processor is 

interrupt-driven, said second interface r:RQaR& being operable to transmit through 

said link to said first Interface ~8ana Interrupt signals destined to interrupt the 

4 host processor. 

1 

2 

3 

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

responsive to error signals, said second interface fRiin .. being operable to 

transmit through said link to said first interface..me81"1so 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 'R=l9BI"II! and said second interface ",saA&- at a bit transfer rate 

4 greater than said predetermined clock speed. 
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1 51. A bridge according to claim 50 wherein said link comprises: 

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

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

2 for differential signal transfers. 

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

2 comprises a twisted pair. 

1 

2 

1 

2 

3 

1 

2 

1 

54. 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 interface.RIen"s" 

2 is operable in response to a transaction from said link signifying an initial read 

3 request, to fetch and pre~fetch data from a competent one of the bus-

4 compatible devices on said second bus for transmission back over said link in 

5 order to satisfy pending and anticipated transactions. 

1 58. A bridge according to claim 57 wherein said first interface ~ea~e 

2 is operable in response to a transaction from said link signifying an initial read 

3 request, to fetch and pre~fetch data from a competent one of the bus~ 

4 compatible devices on said first bus for transmission back over said link in order 

5 to satisfy pending and anticipated transactions. 
, ) i i 
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59. A bridge according to claim 31 wherein said first interface..."eails' 

and said second interface ,",9e1P'1& 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. 

~ 
rev July 31.1998 
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LINKED BRIDGE 

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 

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 pending transactions having a 

characteristic Signifying a destination across the bridge, (c) 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 (d) 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. 
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Atty File: DOS 14 

COMBINED DECLARATION. PRIORITY CLAIM AND 
POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: My residence, post office 

address and citizenship are as stated below next to my name; I believe I 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; I hereby state that I have reviewed and 

understand the contents of the above identified specification including the claims, as 

10 amended by any amendment referred to above. I 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[a]. 

I 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. 

I hereby claim the benefit under Title 35, United States Code § 119(e) of any 

United States provisional application(s) listed below: 

no provisional applications. 

I 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 35, United States Code, § 112, I acknowledge the duty to disclose material 

information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which 

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

IPR2023-00842
EX. 2003

Page 48 of 145



, 

(2) 

international filing date of this application: 

no United States or PCT International Applications claimed. 

I 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 

07960. 

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

and that 811 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 § 1 001 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 sale or first inventor: 
Frank Ahern 

Residence: 
6233 E. Janice Way, Scottsdale, AZ 85254 

Citizenship: U.S. 

Post Office Address: same 

Dated: #? 4Ld/----
( Frank Ahern 
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JUL.31.1998 4:48PM BEHR ADAMS 973 538 7724 

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

r 

NO.581 P.9/14 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
(37 CFR 1.9(f) AND 1 .27(c)) - SMALL BUSINESS CONCERN 

I hereby declare that I am an official of the amarl business conCern and empowered to 
aot on behalf of the conoern IdentIfied below: 

MOBILITY ELECTRONICS, INC. 
7956 Eaet Redfield Road 

Scottsdale, Arizona 85260 

I hereby deolare that the above Identified small bU6iness conoern qualifies as a small 
buslnell concern as defined In 13 CFR 121.3-18, and reproduced In 37 CFR 1.9(d), 
for purpoaas of paying reduoed fees under eectlon 41 (I!I) and (b) of Title 35, United 
States Code, In that the number of employees of the conoern, Including those of Its 
affiliates, does not exceed 500 pereons. For purposes of this statement, (1) the 
number of employess of the buslnela concern Ie the average over the previous fiscal 
year of the concern of the perlons employed on a fUll-time, part-time or temporary 
baala during eaoh of the pay perlode of the fiacal year, and (21 ooncerns are affiliates 
of each other when either, directly or Indlreotly, one concern controls or has the power 
to control the other, or a third party or parties controle or hal the power to control 
both. 

I hereby declare thl!lt rights Linder contract or law have been oonveyed to and remain 
with the amall business ooncern identified above with regard to the Invention, entitled 
LINKED BRIDGE by Inventor Frank Ahern described In the specification flied herewith. 

No rights to the Invention ere held by any person, other than the Inventor, who oould 
not qualify 0& II email business concern under 37 CFR 1 .9(d) or by any ooncern which 
would not qualify al Q small business concern under 37 CFR 1. 9(d) or a nonprofit 
organization under 37 CFR 1.9(19). 

I acknowledge the duty to file, In this application or patent, notification of any change 
In atatlJS reeultlng In losill of entitlement to small entity statuI prior to paying, or at the 
time of paVing, the el!lrllest of the Issue fee or any maintenance fee due after the date 
on which statu! as a small entity la no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all etatements made herein of my own knowledge are true and 
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that all Itatements made on Information and belief are believed to be true; and further 
that these Itatementa were made with the knowledge that willful felae statements and 
the like 80 made lire punishable by fine or Imprisonment, or both, under section 100' 
of Title 18 of the United S1ates Code, and that flueh willful falae statements may 
Jeopardize the validity of the application, any p~tent iS8LJiry9 ther.,~n, or any patent to 
which thl. verified statement I. directed. ,\ \ /"-'j 

Outed: 

/ "-~ -./~:/.. ,,/" ~/ / .. // 
/' .. /~ - .,/ I /" 

-, .. " ;j'-/: / / L" / /"" (- .. " =-' 4» !IN< . /<\"1\",,/ $L-

~~~~L7;~b:~ECTRONICS, 'I~C. 
7966 E. Redfield Road 
Scottsdale, AZ 85260 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE trif 
Applicant: Frank Ahern 

Serial No.: 09/130,058 

Filed: 8/6/98 

Attorney Docket: DOS14 

Group Art Unit: 2781 

Vo 
.It'>­
-.I 

MAR 0 8 1999 1!5 

£ 

10 Park Place 
Morristown, N.J. 
March, 1999 

I§'~ 
Hon. oner of Patents and Trademarks 
Washington, D.C. 20231 

SIR or MADAM: 

PETITION TO MAKE APPLICATION SPECIAL 
UNDER 37 CFR 1.102 and M.P.E.P. 708.02 (I) 

The applicant respectfully petitions the Commissioner to 

RECEIVED 
MAR , S 1999 

\g,oup 2700 

Received 
MAR 2 6 \999 

, , , 

0IIIr*)(8 0Ifi0e 
Gmun'1Mtt 

treat the above 

appllcCltjon special under the manufacturing provision of MPEP §708.02(1). 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. 

Prior to filing the above application, a preexamination search was made by the 

undersigned using various approaches, including a variety of word searches, using a 

commercially available, patent database offered 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 
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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 above 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(1). 

Respectfully submitted, 
Frank Ahern 

~"" 
"~ 

By ./ .' -
Tho s L. Adams 
Reg iNo. 27,300 
(973) 538-4112 

CERTIFICATE OF 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 

(Il 
of Patents and Trademarks, Washington, D.C. , on the ~ day of March, 

1999. 
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TO THE PROSECUTION OF THE SUBJECT APPLICATiON 

Attorney Docket No.: DOS14 

Serial No: 09/130,058 Group Art Unit: 2781 

Filed: 08/06/98 Examiner: Unassigned /,iIjJ I 
l", 
, I 

Title: LINKED BRIDGE 
\..... .. ........... 

U.S. PATENT DOCUMENTS 

Exmr Document Sub Filing J..nitlW l.Q Number 0Jrut Name CJ.as.s .cJ..aas. D..a1e 
'SL A 3,800,097 03/26174 Maruscak at al. 179 98 09/15/72 

SL B 4,413,319 11/01/83 Schultz et al. 364 200 03/09/81 

SL C 4,504,927 03/12/85 Callan 364 900 09/08/82 

~L D 4,787,029 11/22/88 Khan 364 200 09/29/86 
SL E 4,882,702 11/21/89 Struger et al. 364 900 05/16/88 
SoL F 4,954,949 09/04/90 Rubin 364 200 10/02/89 

'SL G 4,959,833 09/25/90 Mercola et al. 371 32 03/08/89 
SL H 4,961,140 10/02/90 Pechanek et al. 364 200 06/29/88 

SL 5,006,981 04/09/91 Baltz at al. 364 200 11/08/88 
SL J 5,038,320 08/06/91 Heath at al. 364 900 01/06/89 
SoL K 5,111,423 05/05/92 Kopec, Jr. et al. 395 500 07/21/88 
SL L 5,191,657 03/02/93 Ludwig et al. 395 325 11/09/89 
'S'L M 5,237,690 08/17/93 Bealkowski et al. 395 700 07/06/90 
'3.L N 5,274,711 11/28/93 Rutledge at al. 381 47 11/14/89 
SL 0 5,325,491 06/28/94 Fasig 395 325 04/13/93 

'SL P 5,335,329 08/02/94 Cox et al. 395 325 07/18/91 
SL-a 5,430,847 07/04/95 Bradley et 81. 395 325 10/22/92 IPR2023-00842
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I 
SL R 5,446,869 08/29/95 Padgatt at al. 395 500 12/30/93 

~L S 5,495,569 02/27/96 Kotzur 395 181 12/30/94 

~\.... T 5,497,498 03/05/96 Taylor 395 aOO 09/28/93 

~L U 5,507,002 04/09/96 Hail 395 828 12/24/92 

SL V 5,517,623 05/14/96 Farrall at al. 395 281 12/13/90 

'SL- W 5,524,252 06/04/96 Dasai at al. 395 800 04/19/91 

SL X 5,530,895 06/25/96 Enstrom 395 829 02/25/93 

'SL Y 5,540,597 07/30/96 Budman at al. 439 77 12/15/93 

SL Z 5,542,055 07/30/96 Amini et al. 395 281 05/28/93 

SL AA 5,548,730 08/20/96 Young at al. 395 280 09/20/94 

SL BB 5,555,510 09/10/96 Varsaput at al. 364 514R 08/02/94 

SL CC 5,572,525 11/05/96 Shan at al. 370 85.1 05/31/95 

Sl- DD 5,572,688 11/05/96 Sytwu 395 309 09/30/94 

SL EE 5,590,377 12/31/96 Smith 395 842 06/07/95 

SL FF 5,611,053 03/11/97 Wu 9t al. 395 280 01/21/94 

'SL GG 5,655,142 08/05/97 Gaphardt at al. 395/800.32 08/28/96 

SL- HH 5,694,556 12/02/97 Naal at al. 395 308 06/07/95 

'SL II 5,696,949 12/09/97 Young 395 551 06/15/95 

SL- JJ 5,701,483 12/23/97 Pun 395 681 01/24/97 

3L KK 5,724,529 03/03/98 Smith at al. 395 309 11/22/95 

FOREIGN PATENT DOCUMENTS 

Examinar Documant 
lni.ti.a1 lD. N u mba r D..a:te Nama 

Sub 
CJ..a.s..s ~ Trans 
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OTHER INFORMATION 

Examiner Date Considered 

Examiner: Initial if reference considered, whether or not citation is in conformance with 
M.P.E.P. §609; draw line through citation if not in conformance 1ill..d. not considered. 
Include copy of this form with next communication to applicant. 
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App· 

Serial No.: 09/130,058 

Filed: 8/6/98 

For: LINKED BRIDGE 

1 

Attorney Docket: DOS 14 

Group Art Unit: ~?i~,t~ C:~ ~ \r E·: L) 

DECLARATION Of CHIEF EXECUTIYE OFFICER OF MOBILITY ELECTRONICS INC, 

1. I, 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, 

1 
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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 VLSI 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. 

S. 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. I hereby declare that all statements made herein of my own knowledge are 

true and that all statements made on information and belief are believed to be true; and 

further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, 

under § 1 001 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. 

Dated: January a cv , 1999 

3 

CHARLES MOLLO, CEO 
MOBILITY ELECTRONICS, INC. 
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Thomas L. Adams 
10 Park Place 
Morristown, New Jersey 07960 

In re Application of 
Frank Ahern 
Application No.: 09/130,058 
Filed: August 6, 1998 
For: LINKED BRIDGE 

, 

UNITED 51 M i E5 DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
ASSISTANT SECRETARY AND COMMISSIONER OF 
PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

PaperNo. 3 

Mailed 
APR 1 5 1999 

Olr8Ctor's Office 
Group 2700 

DECISION ON PETITION TO 
MAKE SPECIAL 

This is a decision on the petition under 37 C.F .R. § 1.1 02( d) AND M.P .E.P. § 708.02(1), 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 C.F.R. § 1.102(d), M.P.B.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
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Application No. 09/130,058 
OnPetitioll 

f 

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 DENIED. 

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 TWO MONTHS from the date of this 
decision. 

Kenneth A. Wieder 
Special Program Examiner 
Technology Center 2700 
Communications and Information Processing 

2 
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OMRI t-t. MrHR 

THOMAS L ..... O"M~ 

13EptALD..J. WILI.rRt 

PETE:R J. GAYLOR· 

OABRI!:L LOPEZ 

O"-COUNe.r::L 

~PA 9.A.R ONI.Y 

·D.C. IIIIR ONLY 

Mr. Kenneth A. Weider 
Special Program Examiner 
Technology Center 2700 

LAw Or-FICES 

BEHR.& ADAMS 

10 PARK PLAC( 

MORRISITOWN,N[W JI["II~Y 07960 

FIIe.,MIL[: (973) !'538·7724 

TlLE~HON[: (973) 1538·4112 

http://www.nawldsB.com 

E·mall: adamsOnowldsa.com 

June 2, 1999 

Communications and Information Processing 
U. S. Patent and Trademark Office 
Washington, D. C. 20231 

Re: Linked Bridge (DOS 14) 

, 

R8CelV8d 
JUN I 7 "" 
D~urrce 

Gmannoo 

USSN: 09/130,058 Filed: 8/6/98 

Dear Mr. Weider: 

32e PIERSON AVI!:NUE 

EDISON, N . .J. 0.831 

CABLE, BEPIIT !:DISON, N.J. 

N :J:- . .::: 
-.~ :3t 1"'11 
c 1.O C) 
c- .. 

..-

Our previously submitted Petition to Make Special was rejected by your decision 
mailed April 15, 1999. 

Apparently, you found our previous submission adequate except for the 
requirement of alleging that lithe 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." 

It is believed the enclosed declaration by Mr. Winterich provides a basis for granting 
the petition. 

TLA/kc 
encl. 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited w'th the U.S. Postel Service in a sealed 
envelope as first ~Iass mail with postage the?cwlUIlY prepaid ssed to: Commissioner of Patents and 
Trademarks, Washington, D.C. 20231, on this day 0 ,1 9. '" 

Thorn L. dams 
Reglst ation No. 27,300 

IPR2023-00842
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J' IN. 1. 1999 6: 15PM BEHR ADAMS 973 538 7724 NO.80S P.2/5 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant; Frank Ahern 

Serial No.: 091130,068 

Filed: 816/98 

For: LINKED BRIOGE 

-
I 

DECLARATION OF CHIEF FINANCIAL OFFICER OF MOBILITY ELECraONICS INC. 

1. I, Richard Wintarich, am the Chief Flnanolal Officer of Mobility ElectroniCS 

Inc. (Mobility), the assignee of the above patent application. 

2. To Implement the technology of the above patent application, Mobility hal 

developed In applloatlon Ipeclflc Int_grated circuit (ASIC), using the tervloe. of VLSI 

Technology, Inc. of San Jose, California. 

3. Mobility has issued purchase ardara to VLSI to purchase the above ASICe. 

4. Mobility hQa entered into a production agreement with Selectron, which will 

manufacture laptop computer docking Itatlons Inoorporetlng the above noted ASIC. 

5. Mobility will be attempting to lIoenle the tlehnology of the above patent 

application to other original equipment manufaoturers for applications outside the field 

of docking Itatlons, but will be unable to perform licensing without patent approval. 

6. Thus, Mobility hae obligated itself to manufacture equipment Incorporating 

the Invention of the above application, In the United States or It I possessions, In 

quantity Immediately upon the allow!noe of the claims or Issuance of B PQtent whloh 

will protect the Inve8tment of capital and facilities. In fact, Mobility will attempt such 

1 

IPR2023-00842
EX. 2003

Page 63 of 145



r 

J'~. 1.1999 6:16PM EEHR ADAMS 973 538 7724 NO. 808 P.3/5 

m~nuf8cturing evsn before 8110wance of the olalml or Issuance of !II patent, but It& 

ability to continue doing 80 will be restricted or may fall without patent protection. 

7. Specifically, Mobility wishes to show Invettorl that this new technology I. 

proprietary and that the U.S. Patent Offloe hal found claims of the !lbove patent 

application allowable, In order to obtain adequate flnBncing to Implement and expand 

m8nufacturlng. 

8. I hereby deolare that all etatemant& made herein of my own knowledge are 

true and that all statemente made on information and belief are believed to be true; and 

further that these statements were made with the knowledge that willful falle 

Itatements and the like so made are punishable by fine or imprlsonment l or both, 

under ! 1 001 of Title 18 of the United Stats& Code and that such willful falee 

statemente may Jeopardize the validity of the application or any patent Issued thereon. 

Dated: June 1, 1999 

2 

£/~ 
RICHARD WINTERICH, CFO 
MOBILITY ELECTRONICS, INC. 
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Thomas L. Adams 
10 Park Place 
Morristown, New Jersey 07960 

In re Application of 
Frank Ahern 
Application No.: 09/130,058 
Filed: August 6, 1998 
For: LINKED BRIDGE 

, 

UNITED STA I"':S DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
ASSISTANT SECRETARY AND COMMISSIONER OF 
PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

PaperNo., 

~}hH~Vi 

,JUN 2 9 1~99 
fmc!' ..... '.~ Aur ij 1."Jl/ilca 
(~fOtJP 2700 

DECISION ON PETITION TO 
MAKE SPECIAL 

This is a decision on the request for reconsideration, filed June 4, 1999, of a previously filed 
petition under 37 C.P.R. § 1.102(d) and M.P.E.P. § 708.02(1), to make the above-identified 
application special. 

In support ofthe 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 possible 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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Application No. 09/130,038 
On Potition 

f 

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. 

Kenneth A. Wieder 
Special Program Examiner 
Technology Center 2700 
Communications and Information Processing 
(703) 305-4710 

2 
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APPLICATION NO. FILING DATE 

lll(JIVIf.)fi L, r:J!)Pllvl::::; 
1 (I F'~ml< F'I.. .. tlCE: 
MORRISTOWN NJ 07960 

r 

UNITED S"fATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Addre88: COMMISSIONER OF PATENTS AND TRADEMARKS 

Wa8hlngton, D.C. 20231 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO, 

L.1'tJ02/0721 
EXAMINER 

LEFI<Ov.J 1'1" Z " S 
ART UNIT I PAPER NUMBER 

:':::7::::: 1 

DATI! MAILED: 

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

Comml .. loner of p.tentl and Trademark8 
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UNITED BTA .... J DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 .:~ ,-

APPLICATION NUMBER FILING DATE 

(I ,)./ 1 J 0 ;, 0 ! .. :; C: (I :::: / I) (. / '):3 

"1'HClIYI{1~:i L. (11)Alyl'3 
1 I) F'(.·mV Plj.,CE 
MORRISTOWN NJ 0796U 

FIRST NAMED APPLICANT 

LfYlU :;;:: /07:21 

This Is a communication from the examiner In charge of your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

OFFICE ACTION SUMMARY 

ATTORNEY DOCKET NO. 

EXAMINER 

DATE MAILED: 27C: 1 

07 /:? 1 /'O}') 

Ii Responsive to communlcatlon(s) flied on __ l,,:J/LfI--=2..=-:5yl,....q.L9...:...-,-_____________________ ~ 

o This action Is FINA~. 

[J Since this application Is In condition for allowance except for formal matters, prosecution 8S to the merits Is closed in 
accordance with the practice under Ex parle Quay/e, 1935 D.C. 11; 453 D.G. 213. 

A shortened statutory period for response to this action Is eet to expire '3 month(s), or thirty days, 
whichever Is longer, from the mailing date of this communication. Failure to respond within the period for response will cause 
the application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 37 CFR 
1.136(a). 

Disposition of Claims 

llYclalm(S) \ ..... Sq Is/are pending In the application. 

Of the above, clalm(s) ______________________ Is/are withdrawn from consideration. 

o Clalm(s) ____ ~ ___________________________ Is/are allowed. 

d Clalm(s) \ - 5 " Is/are rejected. 

o Clalm(s) ______________________________ Is/are objected to. 

o Claims ________________________ are subject to restriction or election requirement. 

Applloatlon Papers 

d See the attached Notice of Draftsperson's Patent Drawing Review. PTO·948, 

rill' The drawlng(s) flied on 81 (q I '\ ~ is/are objected to by the Examiner. 

o The proposed drawing correction, flied on ________________ Is n approved n disapproved. 

1'] The specification Is objected to by the Examiner. 

L I The oath or declaration Is objected to by the Examiner. 

Priority under 36 U.S.C. § 119 

o Acknowledgement Is made of a claim for foreign priority under 35 U.S.C. § 119(aHd). 

[j All LJ Some* 0 None of the CERTIFIED caples of the priority documents have been 

o received. 

n received In Application No, (Series Code/Serial Number) ___________ _ 

o received In this national stage application from the International Bureau (PCT Rule 17.2(a». 

*Certlfled caples not received: ______________________________ _ 

o Acknowledgement Is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Att8chment(s) 

rgI Notice of Reference Cited, PTO·892 

Ii Information Disclosure Statement(s), PTO·1449, Paper No(s). ____ _ 

Il Interview Summary. PTO-413 

r5I Notice of Draftsperson's Patent Drawing Review, PTO·948 
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Serial Number: 091130,058 

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 notlabeled 

with textual information 

Page 2 

- 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". 

IPR2023-00842
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Serial Number: 09/130,058 Page 3 

Art Unit: 2781 

Claim Objections 

4. Claims 12 and 41 are objected to because ofthe 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 FJd 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 I.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. 091130,057 in view of Hong, 5,764,924 and Goodrum et aI., 

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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Serial Number: 09/130,058 

Art Unit: 2781 

r 

Page 4 

of having memory and input/output devices on the second bus and accessing the devices 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 PC I 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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Serial Number: 091130,058 Page 5 

Art Unit: 2781 

Application No. 091130,057 in view of Amini et aI., 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 

perfonned by FIFOs. 

Amini discloses that stacking in a bridge is perfonned by FIFOs (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, 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: 

Present Application 
091130,058 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

CQgendin~ Apglication 
091130,057 

1+3,42+44 
2,43 
4,45 
5,46 
6,47 
7,48 
23,53 
24 
25 
26,54 
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11 27,54 
12 28,55 
13 29 
14 16 
15 17 
16 18 
17 19 
]8 8 
19 30,56 
20 31,57 
21 32,58 
22 33,59 
23 34 
24 36 
25 35 
26 37 
27 38,60 
28 39,61 
29 40,62 
30 41,63 
31 1+2,42+43 
32 4,45 
33 5,46 
34 6,47 
35 7,48 
36 23,53 
37 24 
38 25 
39 26,54 
40 27,54 
41 28,55 
42 29 
43 16 
44 17 
45 18 
46 19 
47 8 
48 30,56 
49 31,57 
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50 32,58 
51 33,59 
52 34 
53 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. I 03 (a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 ofthis title, ifthe 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 aI., 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 1 o~ 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 pcr configuration register, as detailed in the 

pel 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 pcr add-in cards (note Figure 2, element 124 and column 3, lines 13-15) 
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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 ofthe 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). 

e. 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 (Le., 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). 

I. 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 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). 

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, lines 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 ofa pin. 
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o. 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). 

v. 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 pennit 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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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 PC I 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, 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 ofthe 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 infonnation 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. As to 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 predetennined schedule (note column 5, lines 19-34). 

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

register means (note Figure 4B, elements 319,331) for storing the predetennined 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 PCl 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 pel configuration register implicitly 

performs this function, as detailed in the PCI specification). 

gg. As to claim 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. As to 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 5, lines 39-45). 

11. 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. 

JJ. 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. As to 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 ofthe 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 ofa 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 5, lines 39-47 and column 

6, lines 22-26). 

nn. As to 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. As to 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. As to claim 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. As to claim 52, Hong discloses that the simplex links are driven for differential 

signal transfers (note column 3, lines 28-32). 

IT. As to claim 56, Hong discloses that the second bus comprises a PCl 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. As to 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 

aI., 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, colwnn 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 FIFO registers (note Figure 4, element 

102). 

IPR2023-00842
EX. 2003

Page 90 of 145



Serial Number: 09/130,058 

Art Unit: 2781 

r 

Page 24 

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 V.S.c. 103(a) as being unpatentable over Hong, 

5,764,924 in view of Goodrum et ai., 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 ai., 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 110 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 VO 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 I, 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. 

IPR2023-00842
EX. 2003

Page 93 of 145



Serial Number: 09/130,058 

Art Unit: 2781 

r 

Page 27 

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. 

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 ofthe 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 

1Tansmission 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 aI. 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.letkowitz@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 of35 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 
July 19, 1999 

~~ 
SUMATI LEFKOWITZ 
PATENT EXAMINER 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Frank Ahern 

Serial No.: 09/130,058 

For: LINKED BRIDGE 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Commissioner: 

Atty. Docket:DOS14 

Filed: 08/06/98 

Group Art Unit: 27S1 

10 Park Place 
Morristown, N.J. 
December, 1999 

Kindly review the enclosed drawings for completeness and accuracy. 

If satisfactory, kindly forward them with the enclosed letter to the Official 

Draftsman. 

Respectfully submitted, 
Frank Ah r1 

T 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United 
States Postal Service as first class mail in an envelope addresse<1i0: Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, on the iO day of December, 
1999. 

Thoma L.. dams, Esq. 
Registration No. 27,300 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Frank Ahern 

Serial No.: 09/130,058 

For: LINKED BRIDGE 

Atty. Docket: 00S14 

Filed: 08/06/9 8 

Group Art Unit: 2781 

10 Park Place 
Morristown, N.J. 
December, 1999 

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. 

TLA/kc 
Enclosure 

Respectfu"y submitted, 

~ ... 
T~S L. Adams 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United 
States Postal Service as first class mail in an envelope addresse 0: Commissioner 
of Patents and Trademarks, Washington, D.C. 202 ----on the . t9 day of December, 
1999. 

Thomas . dams, Esq. 
Registration No. 27,300 
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In re Application of: Frank Ahern 

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

, 

Atty File: DOS 14 

;.1] 

\ '\ 
C·') THE COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 
I 11"1 :::! (,.)----

Sir: 

["11 

~:lJ ~~ 

IV ::,:; 
-..I 
o 
a 

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. 

THO S L. ADAMS 
Reg No. 27,300 

~:: 
P1 
CJ 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Frank Ahern 

Serial No: 09/130,058 

Filed: 08/06/98 

Title: LINKED BRIDGE 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

Atty. Docket: DOS14 

Group Art Unit: 2781 

Examiner: Sumati Lefkowitz 

10 Park Place 
Morristown, NJ 
December, 1999 

-, 
rn 
("":1 
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r .• 
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FIRST AMENPMENT 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: / 
Ii'~/i:')' l'I'I~ l'II'iilt.:I'I()L ~}(~~(~;~ ~m~np the title to "Serially Linked Bus Bridge for Expanding Access over 

I),~ i ~:t,~' a First Bus to a s~p',j.)bjj,: Bus. " 
'1. 1 II I.. j , ,'r,¥;\! 'rlr 

*1? /ft­
L;t:r 
l-k,-DO 

~~ 

;\:1 
q I 

'CJ 
In 
, ... -
""': 
P1 
0 
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IN THE CLAIMS: 

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

2. 

/ /'/ ,/ 
In the third lines of claims 3,13" }ndJ' ~te "mean~ 

In the second lines of claims 4, 8, 11, 33, 3(.nd 40, delete 
/" 

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

"means". 

// /' 
claims 5, 6, 34 and 35." / / / / / /' / 

In the first lines of claims 7, 1 ~8, 29, 36, 39, 57 and 58, delete "means", 

( / / / / 
In lines , 3, 4 and 5 of claim 9, delete "means". 

- ~ 
In / 12 delete "means" from lines 1 and 2, and in line 2 change "secondary" 

to -- second --. 

////./ J 
In the first lines and the second lines of claims 14, 15, 3D, 43, 44 and 59, ) 

/' 
delete "means". // / 

In the fifth lines of claims 17 ;d 46~ delete "means", 

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

-,/ ,/ J 
In the second lines and third~es of-,ims 19, ~48 and 49, delete "means", 

In the third lines of claims 21 and 50 delete "means" (both occurrences). 
/// ,/ /" 

In lines 1, 3, 4' and 5 of claim 38, delete "means", 

./' ./ 
In claim 41 delete "means" from lines 1 and 2; and in line 2 change "secondary" 

to -- second --. 

Please amend claims 1 and 31, as follows: 
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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 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 Qutgoing. [bus-related] 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 oyer said link before 

inaugurating a transfer of said information Qy~r 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 

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

bus-compatible devices on said second bus. 

I ./ 

,/ / 
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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/output devices that may be 

present: (I) using on said first bus substantially the same type of addressing as is used 

to access devices .QQ said first bus, [and] (ii) without first employing a second, 

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

paSSing the information thrQugh an intervening hierarchical level. 

'I 

/ 
IPR2023-00842

EX. 2003
Page 111 of 145



, 

// 5 

.L 
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 

i 
1/ 
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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 is 

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. 

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 wherein 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 

I ' 
i 
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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 operates 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 

predetermined clock speed. 
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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 wherein said simplex links are driven 

for differential signal transfers. 

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

a PCI 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. 

/ J ) 

" I . I 
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REMARKS 

r 

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 

Buggested, Applicant encloses a terminal disclaimer under 37 CFR 1.321 (c) 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. 1 03(a) citing Hong in view of Goodrum, and 

further in view of Amini. Claims 18 and 47 were rejected under 35 U.S.C. 1 03(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 bridge. 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 a moderate separation. If any cable that is 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 
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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-heavYI 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 degree 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 1 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. 
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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 levels. 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. 
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HONG 

This reference use~ 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 7 A. 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. 

Consequently, 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 bottleneck. 

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) PCI 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 

PCI 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 85 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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GOODRUM 

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 85 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 ClK 1 (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 PCI standard, Goodrum runs a type 0 

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 second 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. 

AMINI 

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. It is unconcerned with bridges. 

POTTER 

The Examiner cites Potter simply to show a system allegedly having "a twisted 

pair." Potter is otherwise irrelevant. For example it lacks a bridge having a serial link 

for communicating between two buses. 

CLAIM ANALYSIS 

None of the cited prior art show a single bridge containing a serial link for 

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 a 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 hava problams typical for double bridge systems. For example, an operating 

systam or BIOS will sae both bridgas and in many cases will not cross the extra bridge 

when enumerating hardWare. 

The four other cited references are irrelevent to the independent claims. They 

are unconcerned with a bridge having a serial link for communicating between two 

buses. 
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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 inaugurating 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 

~~" 
V7;t:L 

T as L. Adams 
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OfflcoLWashlngton, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO; Assistant Commlsslonttr for 
P~tenu, Washington, DC 20231. 
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UNITED STATES D. ARTMENT OF COMMERCE 
Patent and Tradan.lIi. k Office 
Address: COMMISSIONER OF PATENTS AND TRADEM,/\RKS 

Washington, D.C. 20231 j.JW 
APPLICATION NUMSER FILING DATE 

0')/1::)1:1:.0 1:::,:;: 

'fIIOI',lf)!:::i L PII)(llil~i 

1 U F'()Fi:f< F·'L...(:JCF 
MORRIG1·OWN NJ 0/960 

FIRST NAMED APPLICANT ATTORNEV DOCKET NO. 

EXAMINER 

I FFI<lld! "17 I.; 

ART UNIT I PAPER NUMBER 

::tl::;: i 
DATE MAILED: 

This Is a communication from the examiner In charge of your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

NOTICE OF ALLOWABILITV 

(I:;:: / :::"1: .. :,,1 0 Cl 

All olalms being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED In this application. If not Included herewith (or 
previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed In due course. 

d This communication Is responsive tOT~ (.O--VVV Q..V~ Ovl o~ 2-) ls:""" t (!H.) 

L-i The allowed clalm(s) Is/are --'.\_-_£(.:::.......:1 ________________________ _ 

o The drawings flied on ___________ are acceptable. 

lJ Acknowledgement Is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

o All 0 Some' 0 None of the CERTIFIED copies of the priority documents have been 

o received. 

o received In Application No. (Series Code/Serial Number) ________________ _ 

LJ received In this national stage application from the International Bureau (PCT Rule 17.2(a)). 

'Certlfled copies not received: ______________________________ . 

o Acknowledgement Is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below Is set to EXPIRE THREE MONTHS 
FROM THE "DATE MAILED" of this Otflce action. Failure to timely comply will result In ABANDONMENT of this application. Extensions of 
time may be obtained under the provisions of 37 CFR 1.136(a). 

o Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO~152, which discloses that the oath or 
declaration Is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED. 

d Applicant MUST submit NEW FORMAL DRAWINGS 

c6' because the originally tiled drawings were declared by applicant to be Informal. 

rJ Including changes required by the Notice of Draftperson's Patent Drawing Review, PTO-948, attached hereto or to Paper NO.~. 
o Including changes required by the proposed drawing correction filed on ~ __________ , which has been approved 

by the examiner. 

o Including changes required by the attached Examiner's AmendrnenVComment. 

Identifying Indicia .uch •• the application number (see 37 CFR 1.84(c» should be wrlHen on the reverse aide of the drawings. 
The dr.wlng. should be fll.d a8 a sep.rate paper with a transmlHalletter addr ••• ed to the Official Dr.ftparson. 

o Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Any response to this letter should Include, In the upper right hand corner, the APPLICATION NUMBER (SERIES CODE/SERIAL NUMBER). 
If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER and DATE of the NOTICE OF 
ALLOWANCE should also be Included. 

Attachment(.) 

Gt Notice of References Cited, PTO-892 

o Information Disclosure Statement(s), PTO-1449, Paper No(s). _______ _ 

o Notice of Draftsperson's Patent Drawing Review, PTO-948 

o Notloe of Informal Patent Application, PTO-152 

d Interview Summary, PTO-413 

o Examiner's AmendmenVComment 

o Examiner's Comment Regarding Requirement for Deposit of Biological Material 

o Examiner's Statement of Reasons for Allowance 

~/O 
AVA! R. SH8KH 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGVCENTER2700 
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UNITED ST,., ;ES DEPARTMENT OF COMMERce 
Patent and Tradamark DffIae 
Addrooe: COMMl66lDNER OF PATENTS AND TRADEMARKS 

Woohlngton. D.C. 20231 

APPUCATION NUMBI;fl FILING DATE FIRST NAMED APPLICANT ATIORNEY DOCKET NO. 

I,·" '" D()C;l,.:i. 

EXAMINER 

I"" I'! (I ~:: / I) 2:;:: F; 
. '. : 

''I'' 1,,1 (J 111 Pi H L, (~ !) (.) Ivl ~~; 
:l U PAnl::: PLACE 
,,'n:) r~ F;: :1: :3'T I) l'J 1\1 I,IJ Uf '} (:. U 

ART 'usJ:~:; I"; 0 \ II I~lp~R;£uMBER' 
\0 

:::::7::::: :I 
DATE MAILED: 

INTERVIEW SUMMARY 02/::;::"~;/ (I () 

All participants (appliCant, appllcent'srepnisentatlve, PTO personnel): 

(1)~ L. AoL..u,vu..C#2-~)?>Q"bj (3) __ --'---'-__________ _ 

(2)1 ~ ~t'r:- (4)_-----,-.,.........,...-----__ ....,..-..,...,..,..,_­

Date of Inta~18w' '2-) \ s I ~', 
Type:~alePh~nlc 0 Personal (cop~ la glvan to 0 applloanl '0 appllcant'a rapreB~'~taIlVe). 
ExhlbH Ihown or demonstration conducted: 0 Yea ~o If yal, br1af daacr1ptloh:~~--------~---_-_-

Agreement ~as reach ad. 0 was nol reached. 

Clalm(s) dlscussad: \)?. \ ~ lp 0 

Identlflcatlonofprlorertdlsous.ed: ,(, )~'?;.l \ OS ':"'\.jl u;u.tt.\.. ~ cut, 5 )6'\<' )" \\-- fv-~ \Ls~'J 
5)~q-\ )li '2-\ - \.,(.A.Vd Il£h ' tk q). .. 

Desorlption of Ihit genaral nature of whatwaB agr~d to If Ilnagr8emerit was rilachad, or any other commenta: _________ _ 

~~'s: Y&f:Yt-~~~, IAXL~' A.-xV-A.A -\:0 V'.R.-AJ)~ ~",~ ... \fe...­
e-.\·\--sul \r~':+u ~M ,~,~ c...lluJ''''''-6. d,..f~~~ 
"rrJ.f..A'~ 'Y' , 'L+ ' 1..0D-A ~ ~' ... ' ~ \~A.-0 

, .~ Y"'~J'~ .~ (0U)-f~. ,~clo c.L<;.A-\~~ tyV.L>\ 

=de~n~ a copy of tha amendments: Ifo~allable .. whlchthe examiner ogread would render the claims allowablo 
must bo attached. Also, where no copy of the amendmants which would render Ihe claims allowable Is available. a summary Iheroof must be 
attachp.) 

1. fi2( It Is not neceBsary forappllcantt6 provide a separate record of the substance of !he Interview. 

Unless the paragraph above has been checked 10 Indicate to the COl1trary.A FOIlMAL WRITIEN RESPONSE TO THE LAST OFFICE ACTION 
IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). It a response to the lasl Ottlce 
aotlon has ara ready boan tllild, APPLICANT IS GIVEN ONe MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE 
SUBSJANCE OF THE; INTERVIEW, 

2. & Since the Examiner's Interview summary above (InclUdl~g any /l.ttachmsnts) reflecis acomplet() response 10 each of the obJection/i. 
rejections and requlremants that may be present In the last Ottlca action. and since the olalms are now allowable. this completed form 
Is consldared to fulfill the r8sponaa requirements of tha laat Ottlca action. Applloant Is not rallevad from providing a separate record of 
!ha Intervlaw unle89 box 1 above Is also checked. 

Examlnar Note: You must 1IIgn this form Unless It Is an attachmant to anothar form. 

FORM PTOL-413 (REV.1-I~6) IPR2023-00842
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FORM PTO-892 U.S. DEPARTMENT OF COMMERCE SERIAL NO. GROUP ART ATIACHMENT 
PATENT AND TRADEMARK OFFICE UNIT TO PAPER NO. 10 09/130,058 2781 

NOTICE OF REFERENCES CITED APPLICANT(S) 

Ahern 

u.s. PATENT DOCUMENTS 
., .. DOCUMENT NO. DATE NAME CLASS 

SUB- FILING 
CLASS DATE 

... A 6,003,105 12/1999 Vlcard at al. 710 129 .. B 5,671,421 9/1997 Kardach et al. 710 260 

.. C 5,696,911 12/1997 Fredriksson 710 106 

0 

E 

F 

G 

H 

I 

J 

K 

FOREIGN PATENT DOCUMENTS 

.. DOCUMENT NO. DATE COUNTRY NAME CLAss 
SUB-

CLASS 

L 

M 

N 

0 

P 

Q 

OTHER REFERENCES (Including Author, Title, Date, PertJnent Pl;lges, Etc.) 

R 

S 

T 

U 

EXAMINER DATE 

Sumati Lefkowitz February 16, 2000 Form892ccs2106b 

• A copy of this reference Is not being furnished with this office action. 
(See Manual of Patent Examining Procedure, section 707 .05(a).) 

'--
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.' UNITED STATES l'oI.J:JARTMENT·OFCOMMERCE 
Patent and Trademark Office 

NOTICE OF ALLO'WANCE AND ISSUE FEE DUE 

I: II. it'\"',., i. ;,,:'1 ,,'oi'.· 

I" !I:I d' 1:1 I: ',1 I 
i·il 11

,:/. i " II I('/I't h I II" " ... 11 

I. 1111: ;,' ,',. 

APPLICATION NO. I FILING DATE I TOTAL CLAIMS I 

FlrstNl!\med 
Applicant ,'" /1/ ':1 . .1,. 

EXAMINER AND GROUP ART UNIT 

On' 

I DATE MAILED 

.:1:; .. : i 

TITLE OF .: I ;: j ,>,1 ~ 
INVENTION 

1 \;·/li::(.1 (;11"'. I;/'f,,-'Iil. (ill:'i,i'·./t'li'ii, ",1/.:·:,,' 1.i'il,I' '/ I/I" .... i ~,,/:., 1:,1,; 
·i'l '1111i' );1 I;: 

ATTY'S DOCKET NO. I CLASS·SUBCLASS I BATCH NO. I APPLN. TYPE I SMALL ENTITY I FEE DUE I DATE DUE 

i .' .. 1· .. ·.) i.i / i I I . ,! ·i::: .. I.' 1.11.1 Ii' IiI i', ': I (.I ~.: I .. ,' ,'1 .. ,/' \ III 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED, 

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAII.,ING VA TE OF THIS NOTICE OR THIS 
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED. 

HOW TO RESPOND TO THIS NOTICE: 
I. Review the SMALL ENTITY status shown above, 

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

A. If the status Is changed, pay twice the amount of the 
FEE DUE shown abc.ve and notify the Patent and 
Trademark Office of the change In status, or 

B. If the status Is the same, pay the FEE DUE shown 
above. 

If the SMALL ENTITY Is shown as NO: 

A. Pay FEE DUE shown above, or 

B. File verified statement of Small Entity Status before, or with, 
payment of 1/2 the FEE DUE shown above. 

II. Part B-Issue Fee Transmittal should be completed and returned to the Patent and Trademark Office (PTO) with your 
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal 
should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section "4b" of Part 
B-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give application number and batch number. 
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents Issuing on applications flied on or after Dec. 12, 1980 may require payment of 
maintenance fees. It Is patentee's responsibility to ensure timely payment of maintenance 
fees when due. 

PATENT AND TRADEMARK OFFICE COpy 
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~'\IN'.IHE }J:rmtED STATES PATENT AND TRADEMARK QFFICE 
'. ~"Aq,< 

Applicant: Frank Ahern 

Serial No.: 09/130,058 

For: LINKED BRIDGE 

Atty. Docket: 00514 

Filed: 08/06/98 

1 0 Park Place 
Morristown, N.J. 
April, 2000 

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. 

TLA/kc 
Enclosure 

Respectfully submitted, 
Frank 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United 
Statas Postal Service es first class mail in an e 10 e addressadtl'K Commissioner 
of Patents and Trademarks, Washington, 31, n the . day of April, 
2000. 

Thomas . dams, Esq. 
Registration No. 27,300 
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THO'"'AS L. AOAMIii 

G~RALD.J. WE'SER.j· 

P~TI:R J. GAYLOR­

OAIII'IIEL LO,"U 

OF COUNS~L 

'''A 5A" ONLY 
·O.C. SAFl ONe Y 

BOX ISSUE FEE 

LAw OF"F"ICIO:9 

BEHR & ADAMS 

10 PAPI~ PLACE 

MOPlPlI~TOWN, N[W J[PI~[y 07960 

F ... CSIMIL[: (973) 538·7724 

TlLlPHONE, (973) 1538-4IIZ 

htlp://www,newldsB.,com 

E·mall: adllmsCnllwldea.com 

April 5, 2000 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Re: Serial No. 09/130,058 
Filed: 08/06/98 
Class: 710-128.000 
Inventor: Frank Ahern 
Our File: DOS 14 
Examiner: S. Lefkowitz 
For: Linked Bridge 

r 

EDIBON OFFICE 

.1~~ P"~R~ON AV~NU~ 

EOI~ON, N.J. 0883'1 

C7:1.r.) .... 4-flZ.040 

CABl.!:: 8~PAT ~DI~ON, N . .J. 

ASSOCIATE OFFICE 

Wt:l.8f:R " fIT A,PL£R 

130 S, laTH IITI'II:I:T 

PHILADI!:LfOHI .... ,. ... '.'O~ 

ilia) .7 ..... 383 

PlLASE "",PLY TO MOFlRIIITOWN 

t;Y;'F:",~ii.'~~':~'. ,;'::>1,': "",': E ri'hfosed ?t(~ h6m ~(Jf~dH3f~:,;r~T eLlg'!:) 8)'tt~~Jf~~'~F~:ith':~';¥6'J'$~ib:~:s~ ;'~H;J~'~~~A~~:i~{>':r,"",··, . ,'.:': {~;; 
f~~ amount' of $6',1r4.6n,:tb'coJ~rthe i5~uefe'~ and'thrEt'i'advan'ce c'dpl~:6()fth'~\i:>Btijht>\'" , 

TLA/kc 

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

Respectfully submitted, 
BEHR & AS 

.. ~~. 
.,~~ . 

Th 

CERTIFICATE OF 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: Box IssW; Fee, 
Assistant Commissioner for Patents, Washington, D.C. 20231, on the [' day 
of April, 2000. 

. Adams, Esq. 
Registra ion No. 27,300 
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PART 8-ISSUE FEE TRANSMr !... 

Complete and mall thl8 form, togeth.r Wltl •. ..able fee., to: Box ISSUE FEE 
A .. I.tant Commle810ner for Patl.>l1t. 
Wa8hlngton, D.C. 20231 

MA/UNO INSTRUCnONS; This fOffil 8hould be used for transmitting the ISSUE FEE. Blocks 1 
through 4 should be completlildwhere appropnate. All further correspondence Including the Issue Fee 
Receipt, the Patent, advanoe orders and notlfloetlon of maintenance fees will be mailed to the current 
correspondence addrells ae Indloated unless corrected below or directed otherwise In Block 1 , by (a) 
specifying a new correspondenoe address; and/or (b) Indicating a separate "FEE ADDRESS· for 
maintenance fee notifications. 
CURRENT CORRESPONDENCE ADDRESS (Nota: L&gIbly mark·up with any OOtT~OIl8 or UII Bloak 1) 

-rIICli"I(':IU L. (:/))('11"1::::; 

:I. II I:' (Hi: I:· I:' L (" C: I::: 
1";'IClli:h' J :;;;·1 CIVII·I I<IT U)'::',<, n 

APPLICATION NO. FILING DATE 

L.I"'ill.,:.'./O:.:2!:;, 

TOTAl CLAIMS 

~Wd~=»W!riIY be used lor domestic 
mallingM of the Issue Fell TI1Il18mltta . 18 certlfleste cannot btl used 
for any oth8r accompanying papers. Each addlUonal paper, such as an 
a88lgnment or formal drawing, must have Its own esrtllleste of mailing. 

Certmcate of Mailing 

I hereby CBrtlty that thlsl891J8 Fee Transmittal Is being deposited with 
the United Stales POlltal SIIrvlce with sufficient postage for llret class 
mall In an anvelopellddre998d to the Box ISllue Faa addre88 above on 
the date Indicated below. 

Thomas L. (DepoI~Or'. name) 

(D~te) 

DATE MAILED 

(i :::: :I 1. .. 1 :FI·:-I)V.I}·, z /::::/ 

Rret Na/TMId 
Applicant 

i~~N~ioN(.iFI(J()IL.I..\ LJI'II<F:f:o (JII':·'; l·!j::Jr>Ci[ Felji:: [>::I:'(.II\II)lhll:,i (:lC:C:Li:·i~::; (l\il::I,: (I r:II·::o:.:i·r [ILI':i Te.1 (·1 

'c:iFt::r)j\J) [:1...1:::: 

AnY'S DOCKET NO. I CLASS·SUBCLASS I BATCH NO. I APPLN.TYPE I SMALL ENTITY 1 FEE DUE I DATE DUE 

.I )<lY:'. J ,.::/ / J (I ... 12:;:" ClOU :(L)') iJf J L. JI·/ Vl:':~; !l; (, (I ti" U U Ol::.i .. /;:.1,,/ I) Ii 

1. Change 01 oorreapondeooe addreslI or Indloetlon of " Fee Address" (37 CFR 1_3(13). 2. For prlnllng on the PIItent front page, IIMt 
1 Thomas L. Adams r Es U8tI 01 PTO 10rm(M) and Customer Number are reoommended, but not required. (1) the namel of up to 3 regletered patent 

attorney. or agentl OR, anematlvely, (2) Reg. No. 27,300 o Chano- 01 oorl'fllpOndenoe addreSI (or Chenge 01 Corl'flspondence AddreM8lorm the name 01 a elngllil IIrm (having lUI a 
PTO/SBl122) attaohlld. member a registered IIIttorney or agent) 2 

and the namDil 01 up to 2 reglsterud patent o "F", Addr81111!' Indloet1on (or "Fee Addre,,' Indication lorm PT0I6B/47) attaohed. altomtlys or agents. II no name Is lilted, no 
name will be printed. 3 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (prlnt or type) 48. Th8 following fe", are enclosed (makll ohack PIIyable 10 Commleeloner 
PLEASE NOTEI Unle88 an IlMslgnee Is Iclentlfled below, no assignee dllt8 will appear on tho patent. 01 Palents and Trademerks): 
lnoluslon 01 a8slgneo data III only approplate when an a88lgnmllnt has been previously submitted to 

IE ISlIue Fee th8 PTO or Is being submitted under separate cover. Complellon 01 this form III NOT a subllltitue for 
50 Advance Order· # 01 Copies 3 filing an assignment. 

(A) NAME OF ASSIGNEE 

MObili~ Electronics, Inc. 4b. The following f8es or deflclenoy In Ihe8EIlell9 shOUld bll oharged to: 
(B) RESIDENCE: (CI & STATE OR COUNTRy) DEPOSIT ACCOUNT NUMBER 

7955 E. Redfield Road, Scottsdale, AZ 85260 (ENCLOSE AN EXTRA COPY OF THIS FORM) 
Pleaee oheck the IIpproprll'lto aaelgooe category Indlollted below (will not be printed on the patent) o 199ue Fee o Individual [5(:corporatton or other pnvale group entlty o govemmenl o Advanoe Order· * of Copies 

The COMMISSIONER OF PATENTS AND TRADEMARKS IS requested to apply the Issue Fee to thll application ldentlfled above. 

(Authortzed Signature) (Date) 

';fa.----. l' 
NOTE; Th8 18SlJ6 Fee will not b a epte· from anyone other than the applicant; a regiS e attomey 
or agent; or the assignee or other party In Interest as shown by the recorda of the Patent and 
Trademark Office. 

Burden Hour Stlltement: This fOffil Is estimated to take 0.2 hours to complete. Time will vary 
depending on the needs of tho Individual oase. Any comments on tho amount of time roqulred 
to complete this fonn should be lient to the Chief Information Officer, Patent and Trademark 
Office, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND FEES AND THIS FORM TO: Box Iseue Fee, Assistant Commissioner for 
Patents, Washington D.C. 20231 

Under the Paperwork Reduction Act of 1996, no persons are required to respond to a collection 
01 Infonnation unlees It displays a valid OMB control number. 
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Serial No.: 

Filed: 

For: 

March 18, 2005 

Commissioner For Patents 
Alexandria, VA 22313-1450 

03/31/2005 DALLEN 00000032 ~70214 

01 FCr2551 Sir: 455.00 OP 
02 FC.2554 65.00 OP 

f 

Patent No.: 
-'--~~-:--:J 

/'~ .. -. 
~---> 

Examiner: Ayaz R. Sheikh 

Docket: 101950.00054 

MAILING CERTIFICATE UNDER 37 C.F.R, 1.8(A) 
I hereby certifY that the above colTMpOooenO(! Ii being deposited with the U.S. 
Postal Service 88 First Cia" Mail in In envelope 8dm-ed to: COl1!!!!!.l!!!?.ner 
for Patent!. Alexandria V A 22313-1450 ~.rch T8,1"~ ~ 

............... _ .• _~_O\'~"~ 

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

GOVERNMENT 
FEES 

DATE PAID AMOUNT PAID AMOUNT DUE 
--- -~.~~ ........ PAID HEREWITH Maintenance Fee May 27, 2004 /"'/1445.00 .. "~ .. $ 445.00 

"- ----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. 

Adjulta.nt d.ter 03/31/2005 DALL£H 
06702/2004 ~DBTNF 00000937 &070214 
01 FC.2551 -455.00 UP 
02 FCr2554 -65.00 UP 

Jackson Walker L.L.P. 
2435 North Central Expressway, Suite 600 
Richardson., Texas 75080 
(972) 744-2902 
(972) 238-3302 - Fax 

03/31/2005 BAlLEN 00000033 6070214 

01 fCrl~9 445.00 UP 

3871S12v.1 

Respectfully Submitted, 

obert C. KJin~ 
Reg. No. 34,365 
Attorney for Applicant 
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@ UNITED STATES PATENT AND lkADEMARK OFFICE 

JACKSON WALKBR 
2435 NORTH CENTRAL EXPRBSSWAY 
SUITB 600 
RICHARDSON, TX 75080 

In re Patent No. 6{070,214 
Issue Datel May 30{ 2000 
Application No. 09/130,058 
Filed: August 6, 1998 
Attorney Docket No. 101950.00054 

r 

Commh."lonBr for. Patents 
United States Pllltant and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.UoptO.gDV 

Paper No. 13 

COpy MAILED 

JUN 1 5 2005 

OFFICE OF PETITIONS 

NOTICE 

This is a notice regarding your request for acceptance of a fee 
deficiency submission under 37 CFR 1.28. On September I, 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 as a small entity. See 
DH Technology v. Synergystex International, Inc. 154 F.3d 1333, 
47 USPQ2d 1865 (~8d. Cir. Sept. 1, 1998). 

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

Your fee deficiency submission under 37 CFR 1.28 is hereby 
ACCBPTBD. 

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

This file is being forwarded to Files Repository. 

~a~ 
Petitions Examiner 
Office of Petitions 
Office of the Deputy Commissioner 

for Patent Examination Policy 
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, 

Application or locket 1\:'Jmber 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1, 1997 

CLAIMS AS FILED - PART I 

FOR 

BASIC FEE 

TOTAL CLAIMS minus 20 0; 

INDEPENDENT CLAIMS • minus 3-

MULTIPLE DEPENDENT CLAIM PRESENT 

• If the difference In column 1 Ie less then zero, enter "0' In oolumn 2 

CLAIMS AS AMENDED - PART II 
(Column 1) (Column 3) SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 
AMENDMENT PAID FOR 

• ~l Minus •• 2.."2-= 

• 1- Minus 
... 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

(Column 1) (Column (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 
AMENDMENT PAID FOR 

• Minus •• = 
• Minus ••• = 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 
AMENDMENT PAID FOR 

Total Minus .. 
= 

Independent • Minus ••• 
= 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

• lIthe entry In column 1 Is 108S than the entry In column 2, write "0" In column 3. 
•• II the "Highest Number Previously Paid For" IN THIS SPACE Is less than 20, enter "20.­

··*11 the "Highest Number Previously Paid For" IN THIS SPACE Is le8s than 3, enter "3." 

ADDI-
RATE TIONAl 

FEE 

x$11= 

x41= 

+135= 
TOTAL 

ADDIT, FEE 

ADDI-
RATE TIONAl 

FEE 

x$11= 

x41= 

+135= 

TOTAL 
ADDIT. FEE 

ADDI-
RATE TIONAl 

FEE 

x$11= 

x41= 

+135= 
TOTAL 

ADDIT. FEE 

OTHER THAN 
OR SMALL ENTITY 

FEE 

OR 790.00 

OR x$22= 

OR x82= 

OR +270= 

OR TOTAL 

OTHER THAN 
OR SMALL ENTITY 

ADDI-
RATE TIONAl 

FEE 

x$22= 

x82= 

+270= 

TOTAL 
OR ADDIT. FEE 

ADDI-
RATE TIONAl 

FEE 

OR x$22= 

OR x82= 

OR +270= 

TOTAL 
OR ADD IT. FEE 

ADDI-
RATE TIONAl 

FEE 

OR x$22= 

OR x82= 

OR +270= 
TOTAL 

OR ADDIT. FEE 
The '4Hlah8st NumbAr PrAvinllf:tlv PRitt ~n~ ITnteal nr In~on.o.r'U'~o.nt\ IIl'I th ... hl ..... h .... n ............... k ...... t ............... I~ ... l... ___ ~_~~....!~J.~ L_ .1 ___ 1 ... _- ... 
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