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CONFIGURATION DATA LOOPBACK IN A
BUS BRIDGE CIRCUIT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

Tlus 1s a continuation of U.S. application Ser. No.
07/894.108 filed Jun. 5. 1992, now abandoned.

BACKGROUND OF THE INVENTION

. Freld of the Invention

This mvention relates to the field of computer system
archilecture. More particularly. this invention relates to
accessing configuration registers in a bus bridge circuit.,

2. Background

In a computer system. peripheral components. such as
disk drive controllers, network controllers. and graphics
contrellers. may be coupled (o peripheral component buses
separate from a host, or CPU bus, There are several reasons
a system might employ peripheral component buses. For
example. 1t may be desirable to 1solate stower speed devices
from higher bandwidth buses and peripherals. Also. an
mtelligent peripheral component may have a local peripheral
component bus. Moreover., the system may have more
peripheral components than can be reliably placed on the
host bus, due to electrical loading effects.

In such a system, a host bridge circnit enables comimu-
mcation between the peripheral component bus and the host
bus. The host bridge circuit enables an access request that
initiates on the host bus to have a destination on the
peripheral component bus, and enables an access request
that mitiates on the peripheral component bus to have a
destination on the host bus. The host bridge circuit can also
enable access to a shared resource from both buses.
Typically, the host bridge circuit contains a set of configu-
ration registers that define parameters for processing access
cycles between the buses, and for controlling the shared
resource. System /O software performs reads and wriles to
the conhguration registers in order o define the parameters.

However. integrated circuit subsystems in the host bridge
circuit reguire enough signal lines to communicate address,
data. and control information for both the host bus and the
peripbheral component bus. The resulting large packages
stzes of the integrated cireuit devices greatly increases the
system cost. Moreover., the host bridge devices must process
memory accesses to the shared resource as well as () access
of conliguration registers, which increases the complexity of
logic implemented in the host bridge devices.

As will be described, the present method and apparatus
reduces cosl and complexity of devices for a bus bridge
cireut by dividing address and data paths between separate
devices (o reduce pin count. and by looping back “bridged”
configuralion data to access configuration regisiers.

SUMMARY OF THE INVENTION

A method and apparatus 1s disclosed for reducing cost and
complexity ol devices i a bus bridge circuit by dividing
address and data paths between separate devices to reduce
pin count. and by looping back “bridged” cordiguration data
o access configuration registers. The bridge circuit is com-
prised primarly of two integrated circuit devices: a cache
DRAM controller (CDC), and a data path unit (DPU).

Tlie host bridge circuit “bridges™ all IA) accesses received
over a host bus directly to a peripheral component bus
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without the need for any address decoding. The CDC
recerves addresses for 1/() accesses over an address portion
of the host bus. and the DPU receives corresponding data tor
the 1/() accesses over a data portion of the host bus. The
CDC also receives control signals over the host bus indi-
cating an 1/Q) access cycle.

To bridge I/ access cycles, the host bridge circuit
translates the host bus 1/ access cycles into W) access
cycles tor the peripberal component bus. The CDC generates
an /0 access cycle on the peripheral component bus by
assuming the role of bus initiator on the peripheral compo-
nent bus. generating control signals indicating an I/() access
cycle, and transferring the address received over the address
portion of the host bus to the peripheral component bus. The
CDYC also generates control signals. which cause the DPU 1o
transfer data recerved over the data portion of the host bus
tor the peripheral component bus.

To loop back configuration data. the host bridge circuit
“bridges” the host bus YO access cycles targeted for the
confguration registers of the CDC. The CDC bus inittator
on the peripheral component bus initiates and drives the 1/0
access cycle targeted tor the configuration registers.
However. the CDC also monitors the peripheral component
bus as a bus target. The CDC decodes the control signals on
the peripheral component bus indicating an 1/0) access. and
decodes the address transmitted on the peripheral compo-
nent bus. I the address corresponds to a conhguration
register, the CDC receives the data as a target on the
peripheral component bus. Thus. for /O access cycles
eenerated by the host bridge circunt and targeted for a
configuration register, the CDC is both imtiator and target
for the peripheral component bus 1/()} access cycle.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 illustrates an example computer system employing
the teachings of the present invention. including a hierar-
chical arrangement of buses caomprising a host bus, a host
bridge circuit, a pertpheral component bus, and an ISA bus.

FIG. 2 15 a more detatled illustration of the host bridge
cireutt, which 1s comprised primarily of two integrated
circutt devices: a cache DRAM controller (CDC), and a data
path untt (DPU).

FICG. 3 shows the coupling of the host bridge circuid to the
hast bus and the memory bus. and shows the bus signals
implemented on the peripheral component bus.

F1G. 4 iHustrates the timing of an 1/0) write cycle targeted
for a conhiguration register of the CDC. The /O write cycle
origmates on the host bus and is looped back over the
periphieral component bus to the CDC.

DETAILED DESCRIPTION OF THE
INVENTION

A method and apparatus 1s disclosed for reducing cost and
complexity of devices 1n a bus bridge circuil by dividing
address and data paths between separate devices to reduce
pin count, and by looping back “bridged” configuration data
lo access configuration registers. In the following
description, for purposes ol explanation, specific circuit
devices, cueunl architectures and componenis are set forth in
order to provide a more thorough understanding ol the
present invention. However, it will be apparent to one skilled
in the art that the present invention may be practiced without
these specific details. In other mstances. well known circuits
and devices are shown in schematic form in order nol 1o
obscure the present invention unnecessarily.,
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Retferring now o FIG. 1. an example computer syslem
employing the teachings of the present invention 1s illus-
trated. A CPU 15 and a cache subsystem 16 are shown
coupled for communication over a host bus 18. In the current
embodiment. the host bus 18 provides a 32 bit memory
address space and a 16 bt I/O address space.

A host bridge circuit 30 enables communication between
bus avents coupled to the host bus 18, and bus agents
coupled t0 a peripheral component bus 19. An ISA bridge
circuit 38 enables communicatnon between bus agents
coupled to the peripheral component bus 19, and bus agents
coupled (o an ISA bus 20,

Peripheral components 40—42 are bus agents coupled for
communication over the peripheral component bus 19, In
additon. the host bridge circuit 30 and the ISA bridge cureunt
35 are coupled as bus agents for communication over the
neripheral component bus 19, The host bridge circuit 30 and
the 1ISA bridee circuit 35 have the capability to be initiators
and largets Tor access eycles over the peripheral component
hus 19.

In the current embodiment. the peripheral component bus
19 comprises 32 bit memory address and 32 bit 1/0) address
spaces. with the addresses and data multiplexed over the
same bus lines. For further discussion ot a peripheral com-
ponent bus consistent with the teachings of the present
invention. refer to related U.S application Ser. No. (37/876,
577. tiled on Apr. 30, 1992, entitled A Signalling Protocol for
a Peripheral Component Interconnect, and incorporated
fully herein by reference.

Bridee circuits, such as the host bridge circuit 30 and the
ISA bridge circuit 35, are each coupled to a primary bus and
a secondary bus. A bridge circuit enables an access request
that inthates on the primary bus to have a destination on the
secondary bus. and enables an access request that 1nitiates on
the secondary bus o have a destination on the primary bus.

For example, the host bridge cireunt 3 recerves access
requests over the bost bus 18, and imtiates peripheral
component bus 19 access requests (o communcate with the
neripheral components 40—42, and bus agents on the ISA bus
20 through the ISA bridge circuit 35, Also. the host bridge
circuit 30 receives access requests over Lhe peripheral com-
ponent bus 19, and initiates host bus 18 access requests o
communicate over the host bus 18.

Similarly, the ISA brnidge circuit 35 receives access
requests over the ISA bus 200 and iitiates peripheral com-
ponent bus 19 access requests o communicate with the
peripheral components 40—42. and the host bridge cireuit 30,
Also. the ISA bridee circuit 35 recerves access requests over
the peripheral component bus 19, and initiates ISA bus 20
access reguests 1o communicate over the ISA bus 20.

In the current embodiment. the host bridge circuit 30
enables access (o a shared DRAM subsystem 36. The host
bridee circuil 30 receives access requests for the DRAM
subsystem 36 over the host bus 18, and the peripheral
component bus 19. Bus initiators coupled to the peripheral
component bus 19 access the DRAM subsystiem 36 hy
intiating an access cycle on the peripheral component bus

19, and by broadcasting an address within a range of

addresses allocated 1o the DRAM subsystem 36. The periph-
eral components 40-42. and the ISA bridge circuil 35 can
cach assume the role of bus mitiator and access the DRAM
subsystem 36 over the peripheral component bus 19,
through the host bridge circuit 3.

FIG. 2 is a more detailed illustration of the host bridge
circuit 30, which 15 comprised primarily of two integrated
circuit devices: a cache DRAM controller (CDCY 41, and o
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data path unit (DPU) 42, To reduce the number of pins for
the CDC 41 and the DPU 42, the address and data paths of
the host bus 18 are divided. The CDC 41 is coupled to
transfer addresses for memory and IAY accesses over lhe
address portion of the host bus 18, and the DPU 42 1s
coupled to transter data for memory and /0 access over the
data portion of the host bus 18, The CIDC 41 15 also coupled
to transter control signals over a control portion (not shown)
ol the host bus 18.

Morcover, the CIDC 41 15 a {ull function mitiator and
target on she peripheral component bus 19, The CDC 41 18
coupled to transter addresses, data and control signals for
memory and 170 accesses over the peripheral component bus
19. The DPU 42 is coupled to transter data tor memory and
[/() accesses over the peripheral component bus 19,

When the host bridge circunt 30 1s the initiator for a bus
cycle over the peripheral component bus 19, the DPU 42
drives out the data during the data phase ol the bus cycle.
The DPU 42 also receives data during the data phase of bus
cycles over the peripheral component bus 19 when the host
bridge circuit 30 is the target for the bus eycle. However, the
CDC 41 receives data during the data phase of bus cycles
over the peripheral component bus 19 for miternal configu-
ration of the CDC 41.

The CDC 41 is a memory controller tor the DRAM
subsystem 36. and a cache controller for the cache sub-
system 16, The DPU 42 switches data flow through the host
bridge circuit 30 according o control signals 31 received
from the CDC 41.

The CDC 41 contains a set of configuration registers
which define parameters for host bridge crreuit 30 functions,
For example. i the current embodiment. the CDC 41
contains registers defining a memory address mapping tor
the DRAM subsystems 36 and the cache subsystem 16, as
well as control parameter information for the DRAM and
cache controller of the CDC 41, The CDC 41 also contains
registers for controlling the bandwidth of burst accesses of
the DRAM subsystem 36 over the peripheral component bus
19.

The CDC 41 and the DPU 42 enable dual port access to
the DRAM subsysiem 36 Irom the host bus 18 and the
peripheral component bus 19, To access the DRAM sub-
system 36 over the host bus 18, the CPU 15, or another bus
initiator coupled ta the host bus 18, broadcasts @ memory
address over the address portion of the host bus I8 within the
range of memory address mapped 10 the DRAM subsystem
36. The CPOC 41 receives the memory addresses over the
address portion of the host bus 18. If the memory addresses
are allocated to the DRAM subsystem 36. the CDC 41 1ssues
control signals §1. which cause the DPU 42 (o transfer dala
between the data portion of the host bus 18 and the DRAM
subsystem 36.

It the control signals on the control bus of the host bus 18
indicated a read memory cyele. then the control signals S1
cause the DPU 42 (o read data from the DRAM subsysiem
36 over the memory bus 220 and transter the data over the
data portion of the host bus 18, On the other hand. 1 the
control signals on the control bus of the host bus 18
indicated a write memory cycle. then the control signals 51
cause the DPU 42 10 transter data [rom the data portion of
the host bus 18 (0 the DRAM subsystem 36.

Similarly, bus initimors coupled 1o the peripheral compo-
nent bus 19 access the DRAM subsystem 36 by mitiating a
memory access cycle on the peripheral component bus 19,
and by broadcasting an address within a range of addresses
mapped to the DRAM subsystem 36, The CIXC 41 recerves
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the memory addresses over a multiplexed address/data por-
tion (AD) of the peripheral component bus 19. The AD
porticn of the peripheral component bus 19 has an address
phase and a data phase. If the memory address broadcast in
the address phase is allocated to the DRAM subsystem 36,
the CDC 41 issues control signals 51, which cause the DPU
42 to transfer data between the DRAM subsystem 36 and ihe
AD portion of the peripheral component bus 19 during the
data phases.

During a memory read cycle on the peripheral component
bus 19, the control signals 81 cause the DPU 42 to read data
from the DRAM subsystem 36 over the memory bus 22, and
transter the data over the peripheral component bus 19
during the data phase. During a write memory cycle on the
periphieral component bus 19, the control signals S1 cause
the DPU 42 (o transfer data from the AD portion of the
peripheral component bus 19 during the data phase to the
DRAM subsystiem 36,

To reduce the complexity of logic implemented in the
CDC 41 and the DPU 42. the host bridge circuit 30 “bridges”
all I/0) accesses received over the host bus 18 directly to the
peripheral component bus 19 without any address decoding.
The host bridee circunt 30 translates the host bus 18 /0
accesses 1o 170 accesses tor the peripheral component bus
19

To translate /O accesses, the CDC 41 receives the
addresses for 1/Q) accesses over the address portion of the
host bus 18, and the DPU 42 receives the corresponding data
for the /O accesses over the data portion of the host bus 18.
The CDC 41 also receives control signals over the host bus
I8 indicating an I/0) access cycle.

The host bridge circuit 30 generates corresponding /03
access cycles over the peripheral component bus 19. To
senerate an I/Q access cycle on the peripheral component
bus 19, the CDC 41 assumes the role of bus mitiator on the
peripheral component bus 19. generates control signals
indicating an I/0) access c¢ycle on the peripheral component
bus 19, and transfers the addresses for I/O accesses received
over the address portion of the host bus 18 to the multiplexed
AD portion of the peripheral component bus 19 during the
address phase. Also, the CDC 41 generates control signals
51, which causes the DPU 42 to transfer data corresponding
to the I/0) accesses received over the data portion of the host
bus 18 to the multiplexed AD portion of the peripheral
component bus 19 during the data phase.

In the current embodiment, system I/0) software executed
by the CPU 15 controls the host bridge 30 functions by
programming the conliguration registers of the CDC 41, In
the current embodiment, the configuration registers of the
CDC 41 are mapped to the /O address space of the host bus
18. For example, the system /0 software allocates an
address mapping for the DRAM subsystem 36 by program-
ming the appropriate configuration registers in the CDC 41
using 170} write cycles over the host bus 18,

To loop back cantiguration data. the host bridge circuit 30
“bridges™ the host bus 18 1/() access cycles targeted for the
conliguration registers of the CDC 41 to the peripheral
component bus 19 as corresponding 1/0) access cyceles. The
CDC 41 bus miialor on the peripheral component bus 19
mhates and drives the WA access cycle targeted Tor the
conftguration registers. However, the CDC 41 also monttors
the peripheral component bus 19 as a bus target. The CDC
41 decodes the control signals on the peripheral component
bus 19 indicating an I/ access or configuration space
access, and decodes the address transmidted on the AD
portion ot the peripheral component bus 19 during the
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address phase. If the address corresponds to a configuration
register of the CDC 41. then the CDC 41 receives the data
as a target on the peripheral component bus 19, Thus, for 1O
access cycles generated by the host bridge circoit 30 and
targeted for a configuration register of the CDXC 41, the CDC
41 1s both imtiator and target for the peripheral component
bus 19 /0 access cycle.

FIG. 3 shows the coupling of the host bridge circuit 30 to
the host bus 18 and the memory bus 22, and shows the bus
signals implemented on the peripheral component bus 19.
Bus signals 110 comprise the peripheral component bus 19.
Addresses and data are multiplexed over the 32 AD bus
lines. The C/BE bus hines indicate bus command and bylte
enable information. Basic control information 15 transterred
aover a FRAME#., a TRDY#. an IRDY#. a STOP#. and a
LOCK# bus signal. Bus arbitration and selection functions
are provided by a REQ#. a GNT#, an 1DSEL# and a
DEVSEL# bus signal. Synchronization s provided by a
CLK bus signal. For a detailed description of these bus
signals refer to related U.S. application Ser. No. 07/876.577.
filed on Apr. 30, 1992, entitled A S1gnallimg Protocol tor a
Peripheral Component Interconnect.

FIG. 4 illustrates the timmg of an IO write cycle targeted
for a contiguration register ol the CDC 41. The 1/ writce
cycle onginates on the host bus 18 and 1s looped back over
the peripheral component bus 19 to the CDC 41. In the
current embodiment. 1/} access cycles targeted for the
configuration registers of the CDC 41 are generated by
system /O software executed by the CPU 15, The host
bridge circuit 30 translates the /O write cycle on the host
bus 18 into an /() access or configuration space access cycle
on the peripheral component bus 19. and the host bridge
circuit 30 loops back the cycle on the peripheral component
bus 19 1nto the appropriate configuration register of the CDC
41.

The /O write cycle on the host bus 18 begins between
ttmes 1 and 2 when the CPU 15 transmits an address
(ADDR) corresponding to an internal configuration register
of the CDC 41. over the address portion of the host bus 18,
Between times 2 and 3, the CPU 15 asserts an address strobe
signal (ADS) indicating that a valid address 1s being trans-
mitted over the address portion of the host bus 18. The CPU
15 also asserts control signals (not shown) over the host bus
18 indicating an 1/} write cycle.

Thereafter. between times 3 and 4, the CPU 15 transmits
the data (DATA) for the /O write cycle over the data porlion
of the host bus 18, The CDC 41 translates the /O write cycle
on the host bus 18 into an I/ write cycle on the peripheral
component bus 19 by first asserting the FRAME# signal to
indicate the start of an access cycle on the peripheral
component bus 19. The CDC 41 signals an I/O write cycle
over the C/BE# signal lines of the peripheral component bus
19. Also between times 3 and 4. the CDC 41 transfers the
address recerved over the address portion of the host bus 18
(o the AL portion of the peripheral component bus 19 during
the address phase.

The CDC 41 asserts the IRDY#signal beiween times 4
and 5. and the TRDY#signal between times § and 6 to signal
both “iniiator ready to send™ and “target ready o receive”™
cdurtng the data phase portion of the peripheral component
bus 19. Also between umes 3 ancd 6, the CDC 41 issucs
control signais S1. which causes the DPU 42 to transfer the
data recerved over the data portion of the host bus 18 o the
Al portion of the pertpheral component bus 19 during the
data phase. The CDC 41 then translers the data from the AD
portion of the peripheral component bus 19 10 the appropri-
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ate configuration register. Also between times § and 6. the
CDC 41 asserts an RDY signal on the control portion of the
host bus 18 to signal the CPU 18 that data for the 1/0 write
cycle has been accepted.

In the forcgoing specification. the mvention has been
described with reference o specific exemplary embodiments
iercof. It will, however, be evident that various modilica-
tons and changes may be made thercto without departing
from the broader spirit and scope of the invention as set forth
in the independent claims. The specilicalion and drawings
are accordingly to be regarded as an dlustrative, rather than
N a restrichive sense.

What 1s claimed 1s:

1. A method for writing a configuration register in & bus
bridge circuil. comprising the steps of:

sensing an access cyele on a first bus. and recetving an
address over the first bus:

bridaing the access cycele sensed on the first bus 1o an
access cyele on a second bus by initiating the access
cycle on the second bus and transmitting the address
received over the tirst bus over the second bus without
decoding the address recelved over the tirst bus:

sensing the access cycle on the second bus, and decoding
the address present on the second bus:

receiving a data value over the first bus, the data value
corresponding (o the access cycle sensed on the [irst
bus:

bridging the data value to the access cycle on the second
bus by transmitting the data value recerved over the
tirst bus over the second bus:

I the address decoded on the second bus selects the
configuration register in the bus bridge cuweowmt. then
receiving the data value present on the second bus and
storing the data value 1in the conliguration register.

2. The method of claim 1. wherein the step of recerving
an address over the first bus comprises the step of receiving
the address over an address portion of the first bus.

3. The method of clim 2, wherein the step of transmituing
the address recerved over the hrst bus over the second bus
caomprises the step of transmitting the address received over
the first bus over the second bus during an address phase of
the access cycle on the second bus.

4. The method of claim 3. wherein the step of decoding
the address present on the second bus comprises the step ot
decodding the address present on the second bus during the
address phase of the access cycle on the second bus.

5. The method of claim 4, wherein the step of bridging (he
data value 1o the access cycle on the second bus by trans-
mitting the data value received over the lirst bus over Lhe
second bus comprises the step of transmitting the data value
received over the first bus over the second bus during a data
phase ol the access cycle on the second bus.

6. The method of cliim 5, wherein the step of receiving
the data value present on the second bus comprises the step
of receiving the data value present on the second bus during
the data phase of the access cycle on the second bus.

7. A circunt Tor writing a configuralion reeister i a bus
bridee circull, comprising:

circull {or sensing an access cycele on a lirst bus. and
receiving an address over the first bus:

circuil Tor bridging the access cycle sensed on the first bus
to an access cyele on a second bus by initialing the
access oycle on the second bus and transmitling the
address received over the tirst bus over the second bus
without decoding the address received over the lirs
hus:
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circult for sensing the access cycle on the second bus. and
decoding the address present on the second bus:

circutt for receiving a data value over the tirst bus, the data
value corresponding to the access cycle sensed on the
first bus:

circuit for bridging the data value 1o the access ¢cycle on

the second bus by transmitting the data value recerved
over the tirst bus over the second bus:

circuit for receiving the data value present on the second

bus and storing the data value in the configuration
register 1f the address decoded on the second bus
selects the configuration register o the bus bridge
circuit,

8. The creunt of ¢laim 7. wherein the circutt for recerving
an address over the lirst bus comprises circuit for recerving
the address over an address portion of the first bus.

9. The circuit of claim 8. wherein the circuil for rans-
mitting the address received over the first bus over the
second bus comprises circuit for transmitting the address
received over the first bus over the second during an address
phase of the access cycle on the second bus.

10. The circuit of claim 9. wherein the cireutt for decoding
the address present on the second bus comprises curcunt for
decading the address present on the second bus durmmg the
address phase of the access cycle on the second bus.

11. The circunt of claim [0, wherein the curcuit tor
brideing the data value 1o the access cycle on the second bus
by transmitting the data value received aver the first bus over
the second bus comprises circuit for transmitting the data
value recerved over the lirst bus over the second bus during
a data phase ol the access cyele on the second bus.

12. The circutt of claim 11, wherein the crowt for
receiving the data value present on the second bus comprises
circuit for receiving the data value present on the second bus
during the data phase of the access cycle on the second bus.

13. A bus bridge circuil. comprising:

contral circuit contamming at least one configuration

register, the control circuil sensing an access cycle on
a first bus, and receiving an address over the first bus.
the control circunt bridging the access cycle sensed on
the first bus to an access cycle on a second bus by
initiating the access cycle on the second bus and
transmitting the address received over the first bus over
the second bus without decoding the address received
over the lirst bus, the control circunt also sensing the
access cycle on the second bus. and decoding the
address present on the second bus. the control cireutt
receiving a data value present on the second bus and
storing the data value i the configuration register tf the
address on the second bus selects the contiguration
register 1n the bus bridge circutt;

data path circuit receiving the data value over the hrst bus,

the data value corresponding 1o the access cycle sensed
on the first bus, the data path circuit bridging the data
value to the access cycle on the second bus by trans-
milling the data value received aver the first bus over
the second bus,

14. The bus bricdee curcunt of claim 13, wherein the control
circult transmils the address recerved over the first bus over
the second bus during an address phase of the access cycele
on the second bus.

15. The bus bridee circuit of claim 14, wheren the control
circuit decodes the address present on the second bus during
the address phase of the access cyele on the second bus.

16. The bus bridee circuil of claim 15, wherein the data
path circuit transmits the data value recerved over the first



Re. 36.191

9

bus over the second bus during a data phase of the access
cycle on the second bus.

17. The bus bridge circuit of claim 16. wherein the control
circuit receives the data value present on the second bus
during the data phase of the access cycie on the second bus.

18. A computer system. comprising;

central processing means coupled for communication

over a first bus;

memory subsystem comprising dynamic random access

Memaory:

a plurality of peripheral components coupled tor commu-

nication over a second bus;

bus bridge circuit coupled to the memory subsystem and

coupled for communication over the first bus and the
second bus, the bus bridge circuit enabling access to the
memory subsystem from the first bus and the second
bus. the bridge circuit containing at least one conligu-
ralion register for controlling the memory subsystem.
the bus bridge circuit enablhing a write access to the
contiguration register by translating an access cycle
received over the first bus and targeled for the configu-
ration register into an access cycle on the second bus
largeted tor the configuration register and writing the
configuration register according to the access cycle on
the second bus.

19. The computer system of ¢laim 18, wherein the bus
bridge circutt comprises:

circuit for sensing the access cycle on the first bus, and

receiving an address over the frst bus:
cueult for bridging the access cycle sensed on the first bus
to an access ¢ycle on a second bus by initiating the
access ¢ycle on the second bus and transmitting the
address received over the first bus over the second bus
without decoding the address received over the first
bus:
circuit for sensing the access cycle on the second bus. and
decoding the address present on the second bus;

circuit for receiving a data value over the tirst bus, the data
value corresponding to the access cycle sensed on the
first bus:

circult for bridging the data value to the access cycle on
the second bus by transmitting the data value recerved
over the first bus over the second bus;

circuit for receiving the data value present on the second

bus and storing the data value m the configuration
register 1 the address decoded on the second bus
selects the configuration register.

20. The computer system of claim 19, wherein the circutt
for receiving an address over the first bus comprises circuit
for receiving the address over an address portion of the first
bus.

21. The computer system of claim 20, wherein the circuit
for transmitting the address received over the first bus over
the second bus comprises circuit for transmitting the address
received over the tirst bus over the second bus during an
address phase of the access cyele on the second bus,

22 The computer system ol claim 21, wherein the circuit
lor decoding the address present on the second bus com-
prises clrcuit for decoding the address present on the second
bus during the address phase of the access cycle on the
second bus.

23. The computer system ol claim 22, wherein the circuit
for brideing the data value 1o the access cycle on the second
bus by transmitting the data value recerved over the first bus
over the second bus comprises cireutt tor transmitting the

i

—h
i
e

2

1.2
rJ.l

(P
A

E1g

Jia
A

S

i)

{12

10
data value received over the first bus over the second bus
during a data phase of the access cycle on the second bus,

24. The computer system of claim 23, whercin the cireutt
for receiving the data value present on the second bus
comprises cireuit for receiving the data value present on the
second bus during the data phase of the access cycle on the
second bus.

- 25. A bus bridge for coupling between a first bis and u
second bus 1o allow communication bernween the first bus
and the second bus, comprising:

a configuration register; and

a cireuil coupled to the configuration register thal gen-

erates an access cvele transmtted on the second s
and tareeted for the configuration register in response
1o an aceess cyele received from the first bis, wherein
the circudt receives the access evele from the second bus
such that the bus bridee is both inttiator and target of
the uccess ovele on the second bits.

20. A bus bridge for coupling benveert a first bus and o
second bus 1o allow conunumnication benveen the first bus
uand the second bus, comprising:

first means for generafing an decess cvele transinifted on

the second bus and targeted for the bus bridee in
response o receiving an access oycle from the first bus;
und

second means coupled to the second bus for receiving the

acoess ovele transmitted on the second bus such tha!
the bus bridge is both initiator and target of the access
cvcle transmitted on the second bus.

27. A bus bridge for coupling behveen o first buy and «
second bus 1o allow conununication between the first bus
und the second bus. comprising.

a configiratton regisier,

first means for generating an access ovele transnuited on

the second bus and fargered for the configuration
register i response 1o recelving an doecess ovele from
the first bus; and

second means coupled to the second bus for recetving the

access ovele transmitted on the second bus such that
the bus bridgee is both initiator and targel of the aceess
cvele transmitied on the second bus.
28. A bus bridge for coupling benween a first Dbus and
second bus fo allow comnutcation bebhween the first bus
and the second bus, comprising.
a configuration register, and
a first circuldl for coupling o address lines of the first bis
and 1o the second bus, the first cireuit generaling an
access cycle transnutied on the second bus and targeted
for the confipuration register in response 10 receiving
an access ovele from the first bus, the first circif
receiving the second access cyele such that the buy
bridge iy both mitiator and tareget of the second access
cyvole.
29 A method for accessing a confignration register of d
bies bridge that couples a first bus to a second bies 1o enable
communication bemween the first bus and the sccond bus, the
wmethod comprising:
the bus bridee receiving a fiest access evele from the s
s,

the bus bridee generaring and transmitting a second
uccess ovole targeted for the configuration regisler on
the second bus in response 1o receiving the first aceess
cyvele; and

the bus bridge receiving the second dcecess evele such Hicl

the bus bridge is both initiator and tareet of the second
aceess oyele.
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30. A bus bridee for coupling between a first bus and «
second bus 1o allow communicalion bemween the first bies
and the second bus, comprisig.

a configuration register; and

a cireudt coupled 1o the configuration register that 1rans-

[ates a first access ovele recetved from the first bus into
¢ second access evole fransmitted on the second by
and targeted for the configuration register, whevein the
clrenlt receives te second acceess ovele such that the
bits bridee is both nitiator and target of the second
aceess ovele,

31 The buy bridee circuit of clain 30, wherein the
caonfignuration register s onlv accessible from the second
hus.

32. A bus bridee for coupling between a first buy and «
second bus to allow conununication between the first bty
and the second bus, comprising:

first means for franstaring a first aceess oyvele received

from the first bus and targeted for the bus bridge o
a second access evele transmitted on the second bies
and tareeted for the bus bridge: and

second means coupled to the second bus for receiving the

second access ovele sueh that the bus Bridee 18 boti
mitiator and tareet of the second access oyvele.

33. A bus bridge for coupling between a first buys and «
sccond bus o allow communication bebween the first bus
and the second bus, comprising:

a confrenrdtion regisier,

first means for franstating a first access ovole recetved
from the first bus into a second access cyele transptted
on the second bus and targeted for the configuration
register; and

second means coupled to the confipuration register and
the second bus for receiving the second access ovele

such that the bus bridge s both initiator and target of

the second access cvcle.

34, The bus bridge of claun 33, wherewn the configurdation
register is only accessible from the second bits.

35. The bus bridge of claim 33, wherein the second means
iy further for accessing the configieration register in
response Lo the second access cvele.

36. A bus bridee for coupling benween a first bus and d
second bus 1o allow comnumication between the jirst bus
arid 1he second bus, comprising.

a fivst civcait for coupling to addresy lines of the first bus

and 1o the second bus, the fiest ctrewil Franstating a first
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access ovele received from the first bus and targeted for
the bus bridge mte a second access oyete transititied
on the second bus and targeted for the bus bridee; and

a second cirenit coupled 1o the first circudl jor coupling 1o
data lines of the first bus and to the second bus. the
second clrcuil passing data associtaled with the fivst
uccess evele to the second bus n respense o a controf
sienal received from the first circual, wherein the fursi
circuit receives the data such that the bus bridge is botli
initictor and farget of the second access cyvele.

37. A bus bridee for coupling between o first bus and u
second bus 1o allow communication benween the first bigs
and the second bus, comprising:

a configuration register, and

d first civcuit coupled to the configuration register and for
coupling to address lines of the first bus and 1o the
second bus, the first clrew!? translating o first access
cvele received from the first bus into a second access
cvole transmitlied on Hhe second bus and lareeted forthe
confieuration register, Hhe first cirenll yeceiving the
second aceess evele such that the bus bridee is both
intlictor and rarget of the second access ovele.

38. The bus bridee of cluint 37, Jurther comprising:

a second circndf conpled 1o the fiest clreuit for coupling to
data lines of the first bus and 1o the second bus, the
second cirent! passing datla associaled with the firs
access oyele to the second bus in response fo a control
sienal received from the fivst ctrcutl, wheretn e firs
circitt receiving the second access ovele and the data
such that the bus bridee 1s both puriator and larget of
the second aceess ovele.

39. The bus bridee of claim 37, wherein the configuration

register is only accessible from the second bus.

40. A method for accessing o configuration register of a
bus bridee that couples a first bus fo a second dus to enable
conununication between the first bus and the second bus, the
method comprising:

the bus bridge receving a first access ovcle targeted for
the configuration register from the first bus;

the bus bridee transluting the first access cvele mto a
second access ovele targeled for the configuration
register and transmiited on the second bhus; and

the bus bridee receiving the second uccess oyele such thar
the bis bridee is both mitiator and tareet of the second
aceess ovole.
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