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PCIl 6152 PCI-to-PCI Bridge

The PLX PCI 6152 is a family of three very low power 32-bit PCI-to-PCI bridges: PCI 6152 33BC, PCl 6152 33PC
and PCI 6152 66PC. PCl 6152 66PC is capable of running at 66 MHz PCI Bus and PCI 6152 33BC and PCI 6152
33PC runs at 33 MHz. All parts are specially designed for applications that require high performance 32-bit PCI
bus expansion. Add-in card designers can use PCIl 6152 to expand PCI connection capacity beyond the limitation
of a single PCI device. Designers can use PCI 6152 to build multi-device PCI cards such as RAID controllers and
other multimedia applications.

Part numbers and Description:

Part Number Description Package Type
PCl 6152 33BC 33 MHz, 32-bit PCl interface 160-pin Tiny BGA
PCIl 6152 66PC 66 MHz, 32-bit PCI interface 160-pin Tiny BGA

(AGP 2x port compatible)
PCI 6152 33PC Intel 21152 pin compatible 33 MHz, 32-bit PCl interface | 160-pin PQFP

PCI Local Bus Specification Rev. 2.2 with VPD support

PCI 6152 66BC is 66 MHz capable and PCI 6152 33BC and 33PC run at 33 MHz
Synchronous primary and secondary PCI bus operation

Compact PCI Hot Swap Friendly support with Ejector connection

High performance, no retry penalty flow with uninterrupted 0 wait state burst up to 1K bytes
Provides 4 Dwords buffering for posted write transactions and 4 Dwords for prefetchable read transactions
each direction

PCI Mobile Design Guide Rev. 1.1

Power Management D3 Cold Wakeup capable

Concurrent primary and secondary port operation supports traffic isolation

Provides programmable arbitration support for 4 bus masters on secondary interface

5 Buffered secondary PCI clock outputs

4 GPIO pins

Enhanced address decoding

- Support 32-bit I/0O address range

- Support 64-bit memory- address range

- ISA aware mode for legacy support in the first 64KB of I/0O address range

- VGA addressing and VGA palette snooping support

e  Supports 3.3V PCI with 5V tolerant I/O

-
GPIO Interface

PCI 6152

Primary PCI Bus Secondary PCI Bus

M ﬁ
Bridge

Up to Four
Master PCI Devices
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History

Revision

Date

Description

1.1

3/27/01

Corrected register C4h, bit 4,5 description. Default should be 2 clocks delay.

1.2

4/9/01

Updated Company Address

1.3

4/24/01

Corrected description of register 28h and 2Ch register.

1.4

4/30/01

Updated Revision ID description at register 8h.

1.5

7/12/01

Enhanced EEPROM Section description.

2.0

05/28/03

This release reflects PLX part numbering.

Changed “SRST_L to “S_RST_L”, 3 places, in Register 3Eh

Changed Register 82h, bits 11-15 description

Changed Dual Address Cycle (1101) values from “N” to “Y” in Table 8-1
Globally changed LDEV, LDEV#, and DEVSEL to DEVSEL_L
Changed Case 1 and 3 descriptions in Section 8.6

Removed secondary clock information from bullet 2 and S_RST# bullets (4" and 6")
from Section 13.2

Updated Master on primary and secondary response in Section 14

Removed synchronous design information from Section 16
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2 _Introduction
This document describes the implementation and functionality of PLX’s 32-bit, 66/33 MHz PCIl 6152 PCI-to-PCI
Bridge chip. The specification includes required function and limitations.

PCIl 6152 has the following features:
e PCI Local Bus Specification Revision 2.2 features including VPD
e Support delayed transactions for PCI configuration, /0 and memory read commands
e Provides memory write data buffering in both directions
e Provides concurrent primary and secondary bus operation to isolate traffic
e Provides separate arbitration support for individual secondary port
- Programmable 2-level arbiter
e Enhanced address decoding
- 32-bit I/O and memory address decoding
e  Supports PCI transaction forwarding for
- Type 1 to Type 0 downstream only configuration commands
- Type 1 to Type 1 configuration commands
- Type 1 configuration write to special cycle
e Three-stating of I/O during power up and power down

e Supports 3.3V, 5V tolerant signaling

3 Ordering Information
The following parts are available:

Part Number Description Package Type
PCl 6152-CC33BC 33 MHz, 32-bit PCl interface 160-pin Tiny BGA
PCIl 6152-CC66BC 66 MHz, 32-bit PCI interface 160-pin Tiny BGA

(AGP 2x port compatible)
PCl 6152-CC33PC * | 33 MHz, 32-bit PCl interface 160-pin PQFP

Mechanical specifications for each package type can be found in the appendix.
* Refer to Appendix A for detailed information about this part.

PCI 6152 Data Book v2.0
© 2003 PLX Technology, Inc. All rights reserved. 12



4 Pin Diagram
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5 Signal Definition

Signal Types

PI PCI Input (5V tolerant, I/O VDD=3.3V)

PTS PCI Three-state bidirectional(5V tolerant, I/O VDD=3.3V)

PO PCI Output

PSTS PCI Sustained three-state Output. (Active LOW signal which must be driven inactive for
one cycle before being three-stated to ensure HIGH performance on a shared signal
line)

oD Output which either drives LOW (active state) or is three-stated

I CMOS Input

0] CMOS Output

10 CMOS Bidirect

5.1 Primary Bus Interface Signals

Name

Type

Description

P_AD[31:0]

PTS

Primary address/data: Multiplexed address and data bus. Address is
indicated by P_FRAME_L assertion. Write data is stable and valid when
P_IRDY_L is asserted and read data is stable and valid when P_TRDY_L
is asserted. Data is transferred on rising clock edges when both
P_IRDY_L and P_TRDY_L are asserted. During bus idle, PCI 6152 drives
P_AD to a valid logic level when P_GNT_L is asserted.

P_CBE[3:0]

PTS

Primary command/byte enables: Multiplexed command field and byte
enable field. During address phase, the initiator drives the transaction type
on these pins. After that the initiator drives the byte enables during data
phases. During bus idle, PCI 6152 drives P_CBE[3:0] to a valid logic level
when P_GNT_L is asserted.

P_PAR

PTS

Primary Parity: Parity is even across P_AD[31:0], P_CBE[3:0], and
P_PAR (i.e. an even number of ‘1’s). P_PAR is an input and is valid and
stable one cycle after the address phase (indicated by assertion of
P_FRAME_L) for address parity. For write data phases, P_PAR is an
input and is valid one clock after P_IRDY_L is asserted. For read data
phase, P_PAR is an output and is valid one clock after P_TRDY_L is
asserted. Signal P_PAR is three-stated one cycle after the PAD lines are
three-stated. During bus idle, PCI 6152 drives PPAR to a valid logic level
when P_GNT_L is asserted.

P_FRAME_L

PSTS

Primary FRAME: Driven by the initiator of a transaction to indicate the
beginning and duration of an access. The deassertion of P_FRAME_L
indicates the final data phase requested by the initiator. Before being
three-stated, it is driven to a deasserted state for one cycle.

PCIl 6152 Data Book v2.0
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P_IRDY_L PSTS | Primary IRDY: Driven by the initiator of a transaction to indicate its ability
to complete the current data phase on the primary side. Once asserted in
a data phase, it is not deasserted until end of the data phase. Before
being three-stated, it is driven to a deasserted state for one cycle.

P_TRDY_L PSTS | Primary TRDY: Driven by the target of a transaction to indicate its ability
to complete the current data phase on the primary side. Once asserted in
a data phase, it is not deasserted until end of the data phase. Before
being three-stated, it is driven to a deasserted state for one cycle.

P_DEVSEL_L PSTS | Primary Device Select: Asserted by the target indicating that the device
is accepting the transaction. As a master, PCl 6152 waits for the assertion
of this signal within 5 cycles of P_FRAME_L assertion; otherwise,
terminate with master abort. Before being three-stated, it is driven to a
deasserted state for one cycle.

P_STOP_L PSTS | Primary STOP: Asserted by the target indicating that the target is
requesting the initiator to stop the current transaction. Before being three-
stated, it is driven to a deasserted state for one cycle.

P_IDSEL Pl Primary ID Select. Used as chip select line for Type O configuration
access to PCI 6152 configuration space.

P_PERR_L PSTS | Primary Parity Error: Asserted when a data parity error is detected for
data received on the primary interface. Before being three-stated, it is
driven to a deasserted state for one cycle.

P_SERR_L oD Primary System Error: Can be driven LOW by any device to indicate a
system error condition, PCI 6152 drives this pin on
e Address parity error
e Posted write data parity error on target bus
e Secondary bus S_SERR_L asserted
e Master abort during posted write transaction
e Target abort during posted write transaction
e Posted write transaction discarded
e Delayed write request discarded
e Delayed read request discarded
e Delayed transaction master timeout
This signal is pulled up through an external resistor.

P_REQ_L PTS | Primary Request: This is asserted by PCl 6152 to indicate that it wants
to start a transaction on the primary bus. PCl 6152 deasserts this pin for
at least 2 PCI clock cycles before asserting it again.

P_GNT_L PI Primary Grant: When asserted, PCl 6152 can access the primary bus.

During idle and P_GNT_L asserted, PCl 6152 will drive P_AD, P_CBE
and P_PAR to valid logic level.

PCIl 6152 Data Book v2.0
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5.2 Secondary Bus Interface Signals

Name

Type

Description

S_AD[31:0]

PTS

Secondary Address/Data: Multiplexed address and data bus. Address is
indicated by S_FRAME_L assertion. Write data is stable and valid when
S_IRDY_L is asserted and read data is stable and valid when S_TRDY_L
is asserted. Data is transferred on rising clock edges when both
S_IRDY_L and S_TRDY_L are asserted. During bus idle, PCI 6152 drives
S_AD to a valid logic level when the S_GNT_L is asserted

S_CBE[3:0]

PTS

Secondary Command/Byte Enables: Multiplexed command field and
byte enable field. During the address phase, the initiator drives the
transaction type on these pins. After that the initiator drives the byte
enables during data phases. During bus idle, PCl 6152 drives S_CBE[3:0]
to a valid logic level when the internal grant is asserted.

S_PAR

PTS

Secondary Parity: Parity is even across S_AD[31:0], S_CBE[3:0], and
S_PAR (i.e. an even number of ‘1’s). S_PAR is an input and is valid and
stable one cycle after the address phase (indicated by assertion of
S_FRAME_L) for address parity. For write data phases, S_PAR is an
input and is valid one clock after S_IRDY_L is asserted. For read data
phase, S_PAR is an output and is valid one clock after S_TRDY_L is
asserted. Signal S_PAR is three-stated one cycle after the S_AD lines are
three-stated. During bus idle, PCI 6152 drives S_PAR to a valid logic level
when the internal grant is asserted.

S_FRAME_L

PSTS

Secondary FRAME: Driven by the initiator of a transaction to indicate the
beginning and duration of an access. The deassertion of S_FRAME_L
indicates the final data phase requested by the initiator. Before being
three-stated, it is driven to a deasserted state for one cycle

S_IRDY_L

PSTS

Secondary IRDY: Driven by the initiator of a transaction to indicate its
ability to complete the current data phase on the primary side. Once
asserted in a data phase, it is not deasserted until end of the data phase.
Before being three-stated, it is driven to a deasserted state for one cycle.

S_TRDY_L

PSTS

Secondary TRDY: Driven by the target of a transaction to indicate its
ability to complete the current data phase on the primary side. Once
asserted in a data phase, it is not deasserted until end of the data phase.
Before being three-stated, it is driven to a deasserted state for one cycle.

S_DEVSEL_L

PSTS

Secondary Device Select: Asserted by the target indicating that the
device is accepting the transaction. As a master, PCl 6152 waits for the
assertion of this signal within 5 cycles of S_FRAME_L assertion;
otherwise, terminate with master abort. Before being three-stated, it is
driven to a deasserted state for one cycle.

S_STOP_L

PSTS

Secondary STOP: Asserted by the target indicating that the target is
requesting the initiator to stop the current transaction. Before being three-
stated, it is driven to a deasserted state for one cycle.

S_PERR_L

PSTS

Secondary Parity Error: Asserted when a data parity error is detected
for data received on the primary interface. Before being three-stated, it is
driven to a deasserted state for one cycle.

S_SERR_L

Pl

Secondary System Error: Can be driven LOW by any device to indicate
a system error condition.

PCI 6152 Data Book v2.0
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S_REQ_L[3:0] Pl Secondary Requests: This is asserted by external device to indicate that
it wants to start a transaction on the Secondary bus. They are external
pulled up through resistors to VDD.

S_GNT_L[3:0] PO Secondary Grant: PCl 6152 asserts this pin to access the secondary

bus. PCl 6152 deasserts this pin for at least 2 PCI clock cycles before
asserting it again. During idle and S_GNT_L asserted, PCI 6152 will drive
S_AD, S_CBE and S_PAR to valid logic levels.

5.3 Clock Signals

Name Type | Description
P_CLK I Primary CLK input: Provides timing for all transaction on primary
interface.
S_CLK I Secondary CLK input: Provides timing for all transaction on secondary
interface.
S_CLKOUT[4:0] 0] Secondary CLK output: Provides secondary clocks phase synchronous

with the P_CLK.

5.4 Reset Signals

Name Type | Description
P_RST_L I Primary Reset: When P_RST_L is active, outputs and should be
asynchronously three-stated and P_SERR_L and P_GNT_L floated.
S RST_L PO Secondary Reset: Asserted when any of the following conditions is met:

1. Signal P_RST_L is asserted.

2. The secondary reset bit in the bridge control register in configuration
space is set.

When asserted, all control signals are three-stated and zeros are driven
on S_AD, S_CBE and S_PAR.

5.5 Hot Swap Signals

Name Type | Description

ENUM_L 0] Hot Swap Interrupt: An open drain bussed signal to signal a change in
status for the chip. Leave floating if not used.

EJECT I Hot Swap Eject: Indicates the status of software connection process. If
pin is used to detect the insertion of Hot Swap devices. Pin should be tied
to ground if not used.

L_STAT 10 Hot Swap LED: Indicates the status of software connection process.

Signal should be pulled down to ground if not used.

PCIl 6152 Data Book v2.0
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5.6 Miscellaneous Signals

Name

Type

Description

P_CLKRUN_L

I/OD

Primary CLKRUN: Used by the central resource to stop the PCI clock or
to slow it down. If not used, this pin should be connected to ground to
signify that PCLK is always running.

S_CLKRUN_L

I/0

Secondary CLKRUN: Drive high to stop or slow down secondary PCI
clock, driven by secondary PCI device to keep clock running. If secondary
PCI devices do not support CLKRUN#, this pin needs to be pulled low by
a 300ohm resistor.

BPCC_EN

Bus/power clock control management pin. When signal is tied high
and the PCI 6152 is placed in the D3hot power state, the PCI 6152 places
the secondary bus in the B2 power state. The PCl 6152 disables the
secondary clocks and drives them to 0. When tied low, placing the PCI
6152 in the D3hot power state has no effect on the secondary bus clocks.

GPIO[3:0]

PTS

General Purpose Input Output pins. These 4 general purpose signals
are programmable as either input-only or bi-directional signals by writing
the GPIO output enable control register

EEPCLK

EEPROM Clock. This pin is the clock signal to the EEPROM interface
used during autoload and for VPD functions.

EEPDATA

I/0

EEPROM Serial Data. This pin is serial data interface to the EEPROM.

PVIO

Primary Interface 1/0 Voltage This signal must be tied to either 3.3V or
5V, depending on the signaling voltage of the primary interface.

SVIO

Secondary Interface I/O Voltage This signal must be tied to either 3.3V
or 5V, depending on the signaling voltage of the secondray interface.

GOZ_L

Diagnostic three-state control. This signal, when asserted, three-states
all bidirectional and three-statable output pins. This pin must be pulled
high or connected to VDD for normal operation.

NAND_O

Nand tree diagnostic output. This signal is dedicated to the diagnostic
Nand tree. The GOZ_L signal should be asserted when the Nand tree
mechanism is used.

5.7 Power Signals

Name Type | Description
VDD +3.3V
VSS Ground

PCI 6152 Data Book v2.0
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6 Pin Assignment

1 2 3 4 5 6 7 8 9 10 11 12 13 14
BPCCE  SCBE1_L  SAD15  SAD13  SAD10 SCBEO_L  SAD5 SAD4 SAD1 PAD1 PAD3 PAD6  CBEO_L  PCLKRUN_L
A o o o o o o O o o O O O O O
SPAR VSS  SCLKRUN_L ENUM_L SAD11  SAD8 SADS6 SAD3 SADO L_STAT  PAD4 PAD7 &N PADS8
B O O O O O O O O O O O O O O
SPERR_L SSERR_L  VSS SAD14  SAD12  SAD9 SAD7 SAD2 PADO PAD2 PADS5 vss PAD9 EJECT
¢ o o o o o o O o o O O O O O
STRDY_L SDEVSEL_L SSTOP_L  VSS vss VDD VDD VDD VDD vss &N PAD10  PAD11  PAD12
D O O O O O O @) O O O O O O O
EEPD  SFRAME_L SIRDY_L VSS vss PADI3  PAD14  PAD15
E O O O O O O O O
SAD17 SAD16  SCBE2.L VDD VDD  PCBE1_L PPAR  PSERR.L
F O O O O O O O O
SAD20  SAD19  SADi8 VDD VDD PPERR_L  EEPCLK PSTOP_L
G O O O O O O O O
SAD21  SAD22  SAD23 VDD VDD PIRDY_L PTRDY_L PDEVSEL_L
H O O O O O O O O
SCBE3_L  SAD24  SAD25 VDD vbD PAD16 CBE2.L PFRAME_L
J O O O O O O O O
SAD26  GPIOO  SAD27  VSS &N PAD19  PAD18  PAD17
K O O O O O O O O
SAD28  SAD29  SAD30 vss vss VDD VDD VDD VDD vss vss PAD22  PAD21  PAD20
L O O O O O O O O O O O O O e}
SAD31 SREQO_L VSS  SGNT2.L  SCLK SCLK1  SCLK4 PCLK PREQ_L ~ PAD29  PAD26  VSS GPIO3  PAD23
M O O O O O O O O O O O O O O
SREQI_L  VSS  SGNTO_L SGNT3_L  SVIO SCLK2 NAND_O  GPIO1 PGNT_L ~ PAD30  PAD27  PAD24  VSS PIDSEL
N O O O O O O O O O O O O O O
SREQ2_ L SREQ3_L SGNT1_L  SRST_L SCLKO ~ SCLK8 ~ GOZL  RST.L  PVIO PAD31  PAD28  PAD25  GPIO2 CBE3_L
P O O O O O O O O O O O O O O

PCl 6152 Top View

PCI 6152 Data Book v2.0
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6.1 PCI 6152 Pinout Tables

6.1.1 Pin Assignment Sorted by Location

Location Pin Name Type
AO01 BPCCE I
AQ2 S_CBE_L[1] TS
A03 S_ADI[15] TS
A04 S_ADI[13] TS
A05 S_ADI[10] TS
A06 S_CBE_L[0] TS
AQ7 S_AD[05] TS
A08 S_ADI[04] TS
A09 S_ADJ01] TS
A10 P_ADI[01] TS
A1 P_ADI[03] TS
A12 P_ADI[06] TS
A13 P_CBE_LJO0] TS
A14 P_CLKRUN_L | TS
BO1 S_PAR TS
B02 VSS P
B03 S_CLKRUN_L | TS
B04 ENUM_L TS
B05 S_ADJ[11] TS
B06 S_AD[08] TS
B0O7 S_AD[06] TS
B08 S_AD[03] TS
B09 S_AD[00] TS
B10 L_STAT TS
B11 P_ADI[04] TS
B12 P_ADI[07] TS
B13 VSS P
B14 P_ADI[08] TS
Co1 S_PERR_L TS
co2 S_SERR_L I
Cco3 VSS P
Cco4 S_ADI[14] TS
Co5 S_ADI[12] TS
Co6 S_AD[09] TS
co7 S_ADI[07] TS
Cco8 S_AD[02] TS
Co9 P_ADI00] TS
C10 P_AD[02] TS
C11 P_AD[05] TS
C12 VSS P
C13 P_AD[09] TS
C14 EJECT I
D01 S_TRDY_L STS
D02 S_DEVSEL_L | STS
D03 S_STOP_L STS
D04 VSS P

PCIl 6152 Data Book v2.0
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D05 VSS P
D06 VDD P
D07 VDD P
D08 VDD P
D09 VDD P
D10 VSS P
D11 VSS P
D12 P_AD[10] TS
D13 P_AD[11] TS
D14 P_AD[12] TS
EO1 EEPD o)
E02 S_FRAME_L | STS
E03 S_IRDY_L STS
E04 VSS P
E11 VSS P
E12 P_AD[13] TS
E13 P_AD[14] TS
E14 P_AD[15] TS
FO1 S_AD[17] TS
FO2 S_AD[16] TS
FO3 S CBE_L[2] | TS
FO4 VDD P
F11 VDD P
F12 P_CBE_L[1] |TS
F13 P_PAR TS
F14 P SERRL | OD
GO1 S_AD[20] TS
G02 S_AD[19] TS
GO3 S_AD[18] TS
G04 VDD P
G11 VDD P
G12 P PERR_L | STS
G13 EEPCLK o)
G14 P_STOP_L |STS
HO1 S_AD[21] TS
Ho2 S_AD[22] TS
HO3 S_AD[23] TS
HO4 VDD P
H11 VDD P
H12 P_IRDY_L STS
H13 P TRDY L |STS
H14 P_DEVSEL L | STS
Jo1 S CBE_L[3] | TS
J02 S_AD[24] TS
Jo3 S_AD[25] TS
Jo4 VDD P
J11 VDD P

20




J12 P_AD[16] TS
J13 P_CBE_L[2] | STS
J14 P_FRAME_L | STS
KO1 S_AD[26] TS
K02 GPIO[0] TS
K03 S_AD[27] TS
K04 VSS P
K11 VSS P
K12 P_AD[19] TS
K13 P_AD[18] TS
K14 P_AD[17] TS
LO1 S_AD[28] TS
L02 S_AD[29] TS
Lo3 S_AD[30] TS
Lo4 VSS P
L05 VSS P
L06 VDD P
Lo7 VDD P
Lo8 VDD P
L09 VDD P
L10 VSS P
L11 VSS P
L12 P_AD[22] TS
L13 P_AD[21] TS
L14 P_AD[20] TS
MO S_AD[31] TS
MO2 S_REQ_L[0] |1
MO03 VSS P
M04 S GNT_L[2] |O
MO05 S_CLK |
MO06 S CLK O[1] | O
MO7 S CLK O[4] |O
M08 P_CLK |
M09 P_REQ_L 0

M10 P_AD[29] TS
M11 P_AD[26] TS
M12 VSS P
M13 GPIO[3] )
M14 P_AD[23] TS
NO1 S_REQ_L[1] |1
NO2 VSS P
NO3 S GNT_L[0] |O
N04 S GNT_L[3] |O
NO5 S_VIO |
NO6 S CLK O[2] |O
NO7 NAND_OUT | O
NO8 GPIO[1] o)
NO9 P_GNT L |
N10 P_AD[30] TS
N11 P_AD[27] TS
N12 P_AD[24] TS
N13 VSS P
N14 P_IDSEL |
PO1 S REQ_L[2] |1
P02 S_REQ_L[3] |1
P03 S GNT_L[1] |O
P04 S RST_L 0
P05 S CLK_O[0] | O
P06 S CLK O[38] | O
P07 GOZ_L |
P08 RST_L |
P09 P_VIO |
P10 P_AD[31] TS
P11 P_AD[28] TS
P12 P_AD[25] TS
P13 GPIO[2] )
P14 P CBE_L[3] |TS
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6.1.2 Pin Assignment Sorted by Signal Name

Location Pin Name Type Al14 P_CLKRUN_L | TS
A0 BPCCE I H14 P_DEVSEL_L | STS
G13 EEPCLK 0 J14 P_FRAME_L | STS
EO01 EEPD I/0 N09 P_GNT_L I
C14 EJECT I N14 P_IDSEL I
B04 ENUM_L TS H12 P_IRDY_L STS
P07 GOZ_L I F13 P_PAR TS
K02 GPIO[0] TS G12 P_PERR_L STS
NO08 GPIO[1] I/0 M09 P_REQ_L 0
P13 GPIO[2] I/0 F14 P_SERR_L oD
M13 GPIO[3] I/O G114 P_STOP_L STS
B10 L_STAT TS H13 P_TRDY_L STS
NO7 NAND_OUT 0 P09 P_VIO I
C09 P_ADI[00] TS P08 RST_L I
A10 P_ADI[01] TS B09 S_AD[00] TS
C10 P_AD[02] TS A09 S_AD[01] TS
Al P_ADI[03] TS Co8 S_AD[02] TS
B11 P_ADI[04] TS B08 S_AD[03] TS
Ci1 P_ADI[05] TS A08 S_AD[04] TS
A12 P_ADI06] TS A07 S_AD[05] TS
B12 P_ADI[07] TS B0O7 S_AD[06] TS
B14 P_ADI[08] TS Cco7 S_AD[07] TS
C13 P_ADI[09] TS B06 S_AD[08] TS
D12 P_AD[10] TS Co6 S_AD[09] TS
D13 P_AD[11] TS A05 S_AD[10] TS
D14 P_AD[12] TS B05 S_AD[11] TS
E12 P_ADI[13] TS C05 S_AD[12] TS
E13 P_ADI[14] TS A04 S_AD[13] TS
E14 P_ADI[15] TS Co4 S_AD[14] TS
J12 P_ADI[16] TS A03 S_AD[15] TS
K14 P_ADI[17] TS F02 S_AD[16] TS
K13 P_ADI[18] TS FO1 S_AD[17] TS
K12 P_ADI[19] TS GO03 S_AD[18] TS
L14 P_ADI[20] TS Go02 S_AD[19] TS
L13 P_ADI[21] TS GO1 S_AD[20] TS
L12 P_ADI[22] TS HO1 S_AD[21] TS
M14 P_ADI[23] TS HO02 S_AD[22] TS
N12 P_AD[24] TS HO03 S_AD[23] TS
P12 P_ADI[25] TS Jo2 S_AD[24] TS
M11 P_ADI[26] TS JO3 S_AD[25] TS
N11 P_AD[27] TS K01 S_AD[26] TS
P11 P_ADI[28] TS K03 S_AD[27] TS
M10 P_ADI[29] TS LO1 S_AD[28] TS
N10 P_ADI[30] TS L02 S_AD[29] TS
P10 P_ADI[31] TS LO3 S_AD[30] TS
A13 P_CBE_L|[0] TS MO1 S_AD[31] TS
F12 P_CBE_L[1] TS A06 S_CBE_L[0] TS
J13 P_CBE_L[2] STS AQ2 S_CBE_L[1] TS
P14 P_CBE_L[3] TS FO3 S_CBE_L[2] TS
M08 P_CLK I JO1 S_CBE_L[3] TS
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G11 VDD P
HO4 VDD P
H11 VDD P
J04 VDD P
J11 VDD P
LO6 VDD P
LO7 VDD P
LO8 VDD P
LO9 VDD P
B02 VSS P
B13 VSS P
C03 VSS P
C12 VSS P
D04 VSS P
D05 VSS P
D10 VSS P
D11 VSS P
E04 VSS P
E11 VSS P
K04 VSS P
K11 VSS P
LO4 VSS P
LO5 VSS P
L10 VSS P
L11 VSS P
MO03 VSS P
M12 VSS P
NO2 VSS P
N13 VSS P

MO05 S_CLK |
P05 S CLK O[0] |O
MO06 S CLK O[1] | O
NO6 S CLK O[2] | O
P06 S CLK O[3] | O
MO07 S CLK O[4] | O
BO3 S_CLKRUN_L | TS
D02 S_DEVSEL_L | STS
E02 S FRAME_L | STS
NO3 S GNT_L[0o] |O
P03 S GNT_L[1] |O
M04 S GNT_L[2] |O
NO4 S GNT_L[3] |O
E03 S_IRDY_L STS
BO1 S_PAR TS
Co1 S PERRL |TS
MO02 S_REQ_L[0] |1
NO1 S_REQ_L[1] |1
PO1 S REQ_L[2] |1
P02 S_REQ_L[3] |1
P04 S RST_L o)
C02 S SERR.L |1
D03 S STOP_L | STS
DO1 S TRDY_L | STS
NO5 S_VIO |
D06 VDD P
D07 VDD P
D08 VDD P
D09 VDD P
FO4 VDD P
F11 VDD P
G04 VDD P
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7 Configuration Registers
71

Configuration Space Map — Transparent Mode

31-24 23-16 15-8 7-0 Address
Device ID Vendor ID 00h
Primary Status Primary Command 04h
Class Code Revision ID 08h
Reserved Header Type Primary Latency Cache Line Size 0Ch
Timer
Reserved 10h—-17h
Secondary Latency | Subordinate Bus Secondary Bus Primary Bus 18h
Timer Number Number Number
Secondary Status I/0 Limit I/0 Base 1Ch
Memory Limit Memory Base 20h
Prefetchable Memory Limit Prefetchable Memory Base 24h
Prefetchable Memory Base Upper 32 Bits 28h
Prefetchable Memory Limit Upper 32 Bits 2Ch
I/0 Limit Upper 16 Bits 1/0 Base Upper 16 Bits 30h
Reserved ECP Pointer 34h
Reserved 38h
Bridge Control Interrupt Pin Interrupt Line 3Ch
Arbiter Control Chip Control 40h
Reserved 44h-67h
Reserved Secondary Clock Control 68h
Clkrun Reserved
Reserved
Power Management Capabilities Next Item Ptr =90 | Capability ID = 01 80h
Data PMCSR Bridge Power Management CSR 84h
Support
Reserved 88-8Fh
Reserved HSCSR =00 Next Item Ptr = A0 | Capability ID = 06 90h
Reserved Hot Swap switch 94hh
Reserved 98h-9Fh
VPD Register = 0000 Next ltem Ptr =00 | Capability ID = 03 AOh
VPD Data Register = 0000_0000 Adh
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Reserved A8h-BFh
Arbiter Control Reserved Miscellaneous Reserved COh
Control
Reserved GPIO Control Miscellaneous C4h
Control
EEPROM Data EEPROM Address | EEPROM control C8h
Test Register Reserved CCh
Reserved DOh-EFh
Subsystem ID Subsystem Vendor ID FOh
Reserved F4h-FFh
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7.2 Configuration Register Description

Vendor ID Register (Read Only) - Offset Oh
Defaults to 3388(h).

Device ID Register (Read Only) - Offset 2h
Defaults to 0021(h).

(Note: R/W - Read/Write, R/O - Read Only, R/'WC - Read/ Write 1 to clear)

Primary Command Register (Read/Write) - Offset 4h
Bit Function Type | Description
0 I/O Space R/W | Controls the bridge’s response to I/O accesses on the primary
Enable interface.
O=ignore I/O transaction
1=enable response to I/O transaction
Reset to 0.
1 Memory R/W | Controls the bridge’s response to memory accesses on the primary
Space Enable interface.
O=ignore all memory transaction
1=enable response to memory transaction
Reset to 0.
2 Bus Master R/W | Controls the bridge’s ability to operate as a master on the primary
Enable interface.
0=do not initiate transaction on the primary interface and
disable response to memory or I/O transactions on secondary
interface
1=enable the bridge to operate as a master on the primary interface
Reset to 0.
3 Special Cycle R/O | No special cycle implementation (set to ‘0’).
Enable
4 Memory Write R/O | Memory write and invalidate not supported (set to ‘0’).
and Invalidate
Enable
5 VGA Palette R/W | Controls the bridge’s response to VGA compatible palette accesses.

Snoop Enable

O=ignore VGA palette accesses on the primary interface

1=enable response to VGA palette writes on the primary interface
(I/O address AD[9:0]=3C6h, 3C8h and 3C9h)

Reset to 0.
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6 Parity Error R/W | Controls the bridge’s response to parity errors.
Enable O=ignore any parity errors
1=normal parity checking performed
Reset to 0.
7 Wait Cycle R/O | PCI 6152 performs address / data stepping (set to ‘1°).
Control
8 P_SERR_L R/W | Controls the enable for the P_SERR_L pin.
Enable 0=disable the P_SERR_L driver
1=enable the P_SERR_L driver
Reset to 0.
9 Fast Back to R/W | Controls the bridge’s ability to generate fast back-to-back
Back Enable transactions to different devices on the primary interface.
0=no fast back to back transaction
1=enable fast back to back transaction
Reset to 0.
10-15 Reserved R/O | Reserved. Reset to 0.
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Primary Status Register(Read/Write) — Offset 6h

Bit Function Type | Description
0-3 Reserved R/O Reserved (set to ‘0’s).
4 ECP R/O Enhanced Capabilities port. Reads as 1 to indicate PCl 6152
supports an enhanced capabilities list.
5 66 MHz R/O | 66 MHz Capable : Indicates if primary interface can run at 66 MHz.
This bit is set to ‘0’ for PCI 6152 33BC and set to ‘1’ for PCI 615266.
6 UDF R/O No User-Definable Features (set to ‘0°).
7 Fast Back to R/O Fast back-to-back write capable on primary side (set to ‘1°).
Back Capable
8 Data Parity R/WC | Itis set when the following conditions are met:
Eror Detected 1. P_PERR_L is asserted
2. Bit 6 of Command Register is set
Reset to 0.
9-10 DEVSEL_L R/O DEVSEL_L timing (default to ‘01°) to indicate medium timing .
timing
11 Signaled R/WC | Should be set (by a target device) whenever a Target Abort cycle
Target Abort occurs. Reset to 0.
12 Received R/WC | Set to ‘1’ (by a master device) when transactions are terminated
Target Abort with Target Abort. Reset to O.
13 Received R/WC | Set to ‘1’ (by a master) when transactions are terminated with
Master Abort Master Abort. Reset to 0.
14 Signaled R/WC | Should be set whenever P_SERR_L is asserted. Reset to 0.
System Error
15 Detected R/WC | Should be set whenever a parity error is detected regardless of the

Parity Error

state of the bit 6 of command register. Reset to 0.
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Revision ID Register (Read Only) — Offset 8h
Defaults to 12h for Rev B, 13h for Rev BA. This value may vary as new revisions are introduced.

Class Code Register (Read Only) — Offset 9h
Defaults to 060400h.

Cache Line Size Register (Read/Write) — Offset 0Ch
This register is used when terminating memory write and invalidate transactions and when prefetching.

Only cache line sizes (in units of 32-bits words) which are power of two are valid (only one bit can be set in this
register). Reset to 0.

Primary Latency Timer Register (Read/Write) — Offset 0Dh
This register sets the value for Master Latency Timer which starts counting when the master asserts FRAME_L.
Reset to 0.

Header Type Register (Read Only) — Offset OEh
Hardwired to O1h.

Primary Bus Number Register (Read/Write) — Offset 18h
Programmed with the number of the PCI bus to which the primary bridge interface is connected. This value is set
with configuration software. Reset to 0.

Secondary Bus Number Register (Read/Write) — Offset 19h
Programmed with the number of the PCI bus to which the secondary bridge interface is connected. This value is
set with configuration software. Reset to 0.

Subordinate Bus Number Register (Read/Write) —Offset 1Ah
Programmed with the number of the PCI bus with the highest number that is subordinate to the bridge. This value
is set with configuration software. Reset to 0.

Secondary Latency Timer (Read/Write) — Offset 1Bh
This register is programmed in units of PCI bus clocks. Reset to 0. The latency timer checks for master accesses
on the secondary side that remain unclaimed by any target.

I/0 Base Register (Read/Write) — Offset 1Ch

This register defines the bottom address of the 1/0 address range for the bridge. The upper four bits define the
bottom address range used by the chip to determine when to forward I/O transactions from one interface to the
other. These 4 bits correspond to address bits <15:12> and are writeable. The upper 16 bits corresponding to
address bits <31:16> are defined in the I/O base address upper 16 bits register. The address bits <11:0> are
assumed to be 000h. The lower four bits (3:0) of this register set to ‘0001’ (read-only) to indicate 32-bit I/O
addressing. Reset to 0.

I/0 Limit Register (Read/Write) — Offset 1Dh

This register defines the top address of the I/O address range for the bridge. The upper four bits define the top
address range used by the chip to determine when to forward I/O transactions from one interface to the other.
These 4 bits correspond to address bits <15:12> and are writeable. The upper 16 bits corresponding to address
bits <31:16> are defined in the I/O limit address upper 16 bits register. The address bits <11:0> are assumed to be
FFFh. The lower four bits (3:0) of this register set to ‘0001’ (read-only) to indicate 32-bit I/O addressing. Reset to 0.
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Secondary Status Register (Read/Write) — Offset 1Eh

Bit Function Type | Description
0-4 reserved R/O Reserved (set to ‘0’s).

5 66 MHz R/O | 66 MHz Capable : Indicates if primary interface can run at 66 MHz.
This bit is set to ‘0’ for PCI 6152 33BC and set to ‘1’ for PCl 6152
66BC.

6 UDF R/O No User-Definable Features (set to ‘0°).

7 Fast Back to R/O Fast back-to-back write capable on secondary port (set to ‘1°).

Back Capable
8 Data Parity R/WC | Itis set when the following conditions are met:
Error Detected 1. SPERR_L is asserted
2. Bit 6 of Command Register is set
Reset to 0.
9-10 DEVSEL_L R/O Medium DEVSEL_L timing (set to ‘01°)
timing
11 Signaled R/WC | Should be set (by a target device) whenever a Target Abort cycle
Target Abort occurs. Should be ‘0’ after reset.
Reset to 0.
12 Received R/WC | Set to ‘1’ (by a master device) when transactions are terminated
Target Abort with Target Abort.
Reset to 0.
13 Received R/WC | Set to ‘1’ (by a master) when transactions are terminated with
Master Abort Master Abort.
Reset to 0.
14 Received R/WC | Should be set whenever SSERR_L is detected. Should be a ‘0 after
System Error reset.
Reset to 0.
15 Detected R/WC | Should be set whenever a parity error is detected regardless of the

Parity Error

state of the bit 6 of command register.
Reset to 0.
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Memory Base Register (Read/Write) — Offset 20h

This register defines the base address of the memory-mapped address range for forwarding the cycle through the
bridge. The upper twelve bits corresponding to address bits <31:20> are writeable. The lower 20 address bits
(19:0) are assumed to be 00000h. The 12 bits are reset to 0. The lower 4 bits are read only and set to 0.

Memory Limit Register (Read/Write) — Offset 22h

This register defines the upper limit address of the memory-mapped address range for forwarding the cycle
through the bridge. The upper twelve bits corresponding to address bits <31:20> are writeable. The 12 bits are
reset to 0. The lower 4 bits are read only and are set to 0. The lower 20 address bits (19:0) are assumed to be
FFFFFh. Reset to 0.

Prefetchable Memory Base Register (Read/Write) - Offset 24h

This register defines the base address of the prefetchable memory-mapped address range for forwarding the
cycle through the bridge. The upper twelve bits corresponding to address bits <31:20> are writeable. The 12 bits
are reset to 0. The lower 4 bits are read only and are set to 0. The lower 20 address bits (19:0) are assumed to be
00000h. Reset to 0.

Prefetchable Memory Limit Register (Read/Write) — Offset 26h

This register defines the upper limit address of the memory-mapped address range for forwarding the cycle
through the bridge. The upper twelve bits correspond to address bits <31:20> are writeable. The 12 bits are reset
to 0. The lower 4 bits are read only and are set to 0. The lower 20 address bits (19:0) are assumed to be FFFFFh.
Reset to 0.

Prefetchable Memory Base Register Upper 32 Bits (Read/Write) — Offset 28h
This register defines the upper 32 bit <63:32> memory base address of the prefetchable memory-mapped address
for forwarding the cycle through the bridge. Reset to 0.

Prefetchable Memory Limit Register Upper 32 Bits (Read/Write) — Offset 2Ch
This register defines the upper 32 bit <63:32> memory limit address of the prefetchable memory-mapped address
for forwarding the cycle through the bridge. Reset to 0.

I/0 Base Address Upper 16 Bits Register (Read/Write) — Offset 30h
This register defines the upper 16 bits of a 32-bit base 1/0 address range used for forwarding the cycle through the
bridge. Reset to 0.

I/0 Limit Address Upper 16 Bits Register (Read/Write) — Offset 32h
This register defines the upper 16 bits of a 32-bit limit I/O address range used for forwarding the cycle through the
bridge. Reset to 0.

ECP Pointer (Read/Only) — Offset 34h

Bit Function Type | Description

7-0 ECP Pointer R/O | Enhanced capabilities port offset pointer. This register reads as 80h
to indicate the offset of the power management registers.
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Interrupt Pin Register (Read Only) — Offset 3Dh
Reads as 0 to indicate that PCI 6152 does not use any interrupt pin.

Bridge Control Register (Read/Write) — Offset 3Eh

Bit Function Type | Description
0 Parity Error R/W | Controls the bridge’s response to parity errors on the secondary
Response interface.
Enable . .

O=ignore address and data parity errors on the secondary
interface
1=enable parity error reporting and detection on the secondary
interface
Reset to 0.

1 S_SERR_L R/W | Controls the forwarding of S_SERR_L to the primary interface.

Enable O=disable the forwarding S_SERR_L to primary

1=enable the forwarding of S_SERR_L to primary
Reset to 0.

2 ISA Enable R/W | Controls the bridge’s response to ISA I/0O addresses, which is limited
to the first 64K.
O=forward all I/O addresses in the range defined by the I/O Base
and I/O Limit registers
1=block forwarding of ISA 1/O addresses in the range defined by the
I/O Base and I/O Limit registers that are in the first 64K of I/O space
that address the last 768 bytes in each 1Kbytes block. Secondary
I/O transactions are forwarded upstream if the address falls within
the last 768 bytes in each 1Kbytes block
Reset to 0.

3 VGA Enable R/W | Controls the bridge’s response to VGA compatible addresses.
0=do not forward VGA compatible memory and I/O addresses
from primary to secondary
1=forward VGA compatible memory and I/O address from primary to
secondary regardless of other settings
Reset to 0.

4 Reserved R/O | Reserved (set to 0).
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Master Abort
Mode

R/W

Controls the bridge behavior in responding to master aborts on
secondary interface

0=do not report master aborts (return ffff_ffffh on reads and
discards data on writes)

1=report master aborts by signaling target abort if possible by the
assertion of P_SERR_L if enabled

Reset to 0.

Note: During lock cycles, PCI 6152 ignores this bit, and always
completes the cycle as a target abort.

Secondary
Interface
Reset

R/W

Forces the assertion of S_RST_L signal pin on the secondary
interface.

0=do not force the assertion of S_RST_L pin
1=force the assertion of S_RST_L pin
Reset to 0.

Fast Back to
Back Enable

R/W

Controls the bridge’s ability to generate fast back-to-back
transactions to different devices on the secondary interface.

0=no fast back to back transaction
1=enable fast back to back transaction
Reset to 0.

8-11

Reserved

R/W

Can be used as a software register

15-12

Reserved

R/O

Reserved (set to ‘0’s).

Chip Control Register (Read/Write) — Offset 40h

Bit Function Type | Description
3-0 Reserved R/O | Reserved (Set to 0)
4 Secondary R/W | Controls PCI 6152’s ability to prefetch during upstream memory read
bus prefetch transactions. When 0 the chip prefetches and does not forward byte
disable enable bits during memory read transactions. When 1, PCl 6152
requests only one Dword from the target during memory read
transactions and forwards read enable bits. PCl 6152 returns a
target disconnect to the requesting master on the first data transfer.
Memory read line and memory read multiple transactions are still
prefetchable. Reset to 0.
7-6 Reserved R/O | Reserved
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Arbiter Control Register (Read/Write) — Offset 42h

Bit Function Type | Description

3-0 Arbiter Control | R/W | Each bit controls whether a secondary bus master is assigned to the
high priority group or the low priority group. Bits [3:0] correspond to
request inputs S_REQ_L[3:0], respectively. Reset value is 0.

6-4 Reserved R/O | Reserved

8-7 Reserved R/W | Can be used as software register

9 PCI 6152 R/W | Defines whether the secondary port of PCI 6152 is in high priority
priority group or the low priority group
O=low priority group
1=high priority group.
Reset to 1.
15:10 Reserved R/O | Reserved (set to ‘0’s)

Secondary Clock Control Re

ister (Read/Write) — Offset 68h

Bit Function Type | Description
1:0 Clock 0 R/W | If either bitis 0, S_CLKOUT[0] is enabled.
Disable When both bits are 1, S_CLKOUT[0] is disabled.
3:2 Clock 1 R/W | If either bitis 0, S_CLKQO[1] is enabled.
Disable When both bits are 1, S_CLKO[1] is disabled.
5:4 Clock 2 R/W | If either bit is 0, S_CLKO[2] is enabled.
Disable When both bits are 1, S_CLKO[2] is disabled.
7:6 Clock 3 R/W | If either bit is 0, S_CLKOI[3] is enabled.
Disable When both bits are 1, S_CLKO[3] is disabled.
8 Clock 4 R/W | If 0, S_CLKOI3] is enabled.
Disable Otherwise, it is disabled.
15:9 Reserved R/O | Reserved
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Clkrun Register (Read/Write) — Offset 6Fh

Bit Function Type | Description
0 Secondary R/O Secondary clock stop status
Clgct::s;op 0 = Secondary clock not stopped
1 = Secondary clock stopped
Defaults to 0
1 Secondary R/W | Secondary clkrun protocol enable
Clkrun Enable 0 = disable
1 =enable
Defaults to 0
2 Primary Clock R/W Primary clock stop
Stop 0 = allow primary clock to stop if secondary clock is stopped
1 = always keep primary clock running
Defaults to 0
3 Primary R/W | Primary clkrun protocol enable
Clkrun Enable 0 = disable
1 =enable
Defaults to 0
4 Clkrun Mode R/W | Clkrun mode

0 = Stop the secondary clock only on request from the primary bus

1 = Stop the secondary clock whenever the secondary bus is idle

and there are no requests from the primary bus.
Defaults to 0
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Hot Swap and Power Management Registers

Capability Identifier (R/O) - Offset 80h
This register is set to 01h to indicate power management interface registers.

Next Item Pointer (R/O) — Offset 81h
Set to 90h. This field provides an offset into the function's PCI Configuration Space pointing to the location of next
item in the function's capability list. In PCI 6152, this points to the Hot Swap registers.

Power Management Capabilities(R/O) — Offset 82h

Bit Function Type | Description

0-2 Version R/O | This register is set to 001b, indicating that this function complies with
Rev 1.0 of the PCI Power Management Interface Specification

3 PME Clock R/O | This bit is a '0', indicating that PCl 6152 does not support PME#
signaling.

4 Auxiliary R/O | This bit is set to ‘0’ since PCI 6152 does not support PME# signaling

Power Source

5 DSI R/O | Device Specific Initialization . Returns ‘0’ indicating that PCI 6152 does
not need special initialization

6-8 Reserved R/O | Reserved

9 D1 Support R/O | Returns ‘1’ indicating that PCI 6152 supports the D1 device power
state

10 D2 Support R/O | Returns ‘1’ indicating that PCl 6152 supports the D2 device power
state

11-15 PME Support R/O | Setto “F602” in Revision BA.

Set to “7E02” in Revision CC.
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Power Management Control/ Status(R/W) — Offset 84h

Bit Function Type | Description
0-1 Power State R/W | This 2-bit field is used both to determine the current power state of a
function and to set the function into a new power state. The definition of
the field values is given below.
00b - DO
01b - D1 : valid only if D1 capable bit is 1
10b - D2 : valid only if D2 capable bit is 1
11b - D3hot : if BCPPE is 1, SCLK output will be stopped
2-7 Reserved R/O | Reserved
8 PME Enable R/O | This bit is set to ‘0’ since PCI 6152 does not support PME# signaling
9-12 Data Select R/W | This 4-bit field is used to select which data is to be reported through the
Data registers and Data Scale field
13-14 Data Scale R/O | This 2-bit field indicates the scaling factor to be used when interpreting
the value of the Data register. The value and meaning of this field will
vary depending on which data value has been selected by the Data
Select field
15 PME Status R/O | This bit is set to ‘0’ since PCI 6152 does not support PME# signaling
PMCSR Bridge Support(R/W) — Offset 86h
Bit Function Type | Description
0-5 Reserved R/O | Reserved
6 B2/B3 Support | R/O | This bit returns a ‘1’ when read indicating that when PCI 6152 is
for D3hot programmed to D3hot state the secondary bus’s clock is stopped.
7 Bus Power R/O [ Returns ‘1’ indicating that the power management state of the
Control Enable secondary bus follows that of PCI 6152 with one exception , D3hot
state.
Data Register(R/W) — Offset 87h
Bit Function Type | Description
0-7 Data Register R/O | This register is used to report the state dependent data requested by

the Data Select field. The value of this register is scaled by the value
reported by the Data Scale field. This register is EEPROM loadable

Capability Identifier (R/O) - Offset 90h
This register is set to 06h to indicate Hot Swap interface registers.

Next Item Pointer (R/O) - Offset 91h

Set to AOh. This field provides an offset into the function's PCI Configuration Space pointing to the location of next

item in the function's capability list. In PCI 6152, this points to the Vital Product Data (VPD) registers.

PCIl 6152 Data Book v2.0

© 2003 PLX Technology, Inc. All rights reserved.

37




Hot Swap Register(R/W) — Offset 92h

Bit Function Type | Description
0 Reserved R/O | Reserved
1 ENUM# Mask | R/W | Enables or disables ENUM# assertion
Status 0 = enable ENUM# signal
1 = mask off ENUM# signal
2 Reserved R/O | Reserved
3 LED status R/W | Indicates if LED is on or off. Writing a ‘1’ to this bit drives the LSTAT
signal high. Writing a ‘0’ drives the pin low.
0 = LED is off
1=LEDison
4-5 Reserved R/O | Reserved
6 Extraction W1TC | Indicates assertion of ENUM# due to the device being extracted. Writing
State a ‘1’ to this bit clears the status.
0=ENUM# is set to ‘1’
1 = ENUM# is asserted low
7 Insertion State | W1TC | Indicates assertion of ENUM# due to the device being inserted. Writing

a ‘1’ to thisbit clears the status
0 = ENUM# is set to ‘1’
1 = ENUM# is asserted low

Hot Swap Switch (R/W) — Offset 94h

Bit Function Type | Description
0 Hot Swap R/O | Hot Swap extraction switch Software switch used to signal
extraction extraction of board. If set, board is in inserted state. Writing a ‘0’ to this
switch bit will signal the pending extraction of the board.
1-7 Reserved R/O | Reserved

Capability Identifier (R/O) - Offset AOh
This register is set to 03h to indicate VPD registers.

Next Item Pointer (R/O) - Offset A1h
Set to 00h. End of Capability list.
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VPD Register (R/W) — Offset A2h

Bit Function Type | Description
1-0 Reserved R/O | Reserved
7-2 VPD Address | R/W | VPD Address: Contains Dword address that will be used when
generating a read or write cycle to the VPD table.
14-8 Reserved R/O | Reserved
15 VPD R/W | VPD operation: Writing a ‘0’ to this bit generates a read cycle from the
Operation EEPROM at the VPD address specified in bits 7-2 of this register. This

bit will remain at a logic ‘0’ value until EEPROM cycle is finished, then it
be set to ‘1’. Data for reads is available at register 9ch

Writing a ‘1’ to this bit generates a write cycle to the EEPROM at the
VPD address specified in bits 7-2 of this register. This bit will remain at
a logic ‘1’ value until EEPROM cycle is finished, then it be cleared to ‘0’.

VPD Data Register (R/W) — Offset Adh

Bit

Function

Type

Description

31-0

VPD Data

R/W

VPD Data (EEPROM data[addr + 0x40]) - The least significant byte of
this register corresponds to the byte of VPD at the address specified by
the VPD Address register. The data read from or written to this register
uses the normal PCI byte transfer capabilities. Reads to this register will
return the last data read from or written to the EEPROM.
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Miscellaneous Control Register (R/W) — Offset C1h

Bit Function Type | Description
0 ISA 1O R/W | This bit enables several I/O addresses to be located behind PCl 6152. If
set, the following I/0 addresses belong to the secondary bus.
e 0207h —0200h : Game port
e (038bh—-0388h:FM
e 0233h — 0220h: Audio
e 0331h —0330h: MIDI
1 Memory Read R/W | If 1, PCI 6152 will always stop prefetch on cacheline boundaries on
Line control memory read line transactions.
2 Read BE R/W | If 1, PCI 6152 will force all byte enables to be active during read burst
control cycles.
3 Reserved R/W | Reserved.
4 Low priority R/W | If 1, the low priority group uses the fixed priority arbitration scheme,
group fixed otherwise a rotating priority arbitration scheme is used
arbitration
5 Low priority R/W | This bit is only valid when the low priority arbitration group is set to a
group fixed arbitration scheme. If 1, priority decreases in ascending numbers
arbitration of the master, for example master #4 will have higher priority than
order master #3. If 0, the reverse is true. This order is relative to the master
with the highest priority for this group, as specified in bits 7-4 of this
register.
6 High priority R/W | If 1, the high priority group uses the fixed priority arbitration scheme,
group fixed otherwise a rotating priority arbitration scheme is used
arbitration
7 High priority R/W | This bit is only valid when the high priority arbitration group is set to a
group fixed arbitration scheme. If 1, priority decreases in ascending numbers
arbitration of the master, for example master #4 will have higher priority than
order master #3. If 0, the reverse is true. This order is relative to the master

with the highest priority for this group, as specified in bits 11-8 of this
register.
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Internal Arbiter Control Register - Offset C3h

Bit Function Type | Description
0-3 Highest R/W | Controls which master in the low priority group has the highest
priority master priority. It is valid only if the group uses the fixed arbitration scheme.
in low priority . . .
0000 : master#0 has highest priority
group
0001 :
1001 : PCI 6152 has highest priority
1010-1111 : Reserved
4-7 Highest R/W | Controls which master in the high priority group has the highest

priority master
in high priority
group

priority. It is valid only if the group uses the fixed arbitration scheme.
0000 : master#0 has highest priority
0001 :

1001 : PCI 6152 has highest priority
1010-1111 : Reserved

Miscellaneous Control Register (R/W) — Offset C4h

Bit Function Type | Description
0-2 Reserved R/O | Reserved
3 SGNT_L R/W | If 1, PCl 6152 deasserts SGNT_L 1 clock after PGNT_L is deasserted,
deassertion else, SGNT_L is deasserted at the same time as PGNT_L. This bit
defaults to 1 in Rev B and Rev BA parts.
4 Secondary to R/W | Specify delay for transactions going from secondary to primary PCI
Primary interface
transaction 0 = delay Secondary bus to Primary bus transfer by 2 PCLK
delay 1 = delay Secondary bus to Primary bus transfer by 1 PCLKs
5 Primary to R/W | Specify delay for transactions going from primary to secondary PCI
Secondary interface
transaction 0 = delay Primary bus to Secondary bus transfer by 2 PCLK
delay 1 = delay Primary bus to Secondary bus transfer by 1 PCLKs
6 Retry R/W | If 0, and if PCI 6152 has been granted access to the primary bus, and a
Secondary secondary master initiates a cycle to access the primary bus while it is
Master still busy, PCI 6152 will wait for the primary bus to be idle instead of
immediately retrying the secondary master.
If 1, PCI 6152 will immediately retry the secondary master if granted
access to the primary bus while the primary bus is busy.
7 Back to Back R/W | This bit enables back to back cycles on the primary interface, if bit 9 of

Cycle Enable

the primary command register is also enabled.
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GPIO Control Register (R/W) — Offset C5h

Bit Function Type | Description
0 GPIOO Input R/O | Contains the state of the GPIOO pin
1 GPIOO Output | R/W [ If 1, GPIOOQ is configured as output. If 0, GPIOOQ is an input pin
Enable
2 GPIOO Output | R/W | Value written here will be output to GPIOO pin if configured as output
Register
3 Reserved R/O | Reserved
4 GPIO1 Input R/O | Contains the state of the GPIO1 pin
5 GPIO1 Output | R/W | If 1, GPIO1 is configured as output. If 0, GPIO1 is an input pin
Enable
6 GPIO1 Output | R/W | Value written here will be output to GPIO1 pin if configured as output
Register
7 Reserved R/O | Reserved
8 GPIO2 Input R/O | Contains the state of the GPIO2 pin
9 GPIO2 Output | R/W | If 1, GPIO2 is configured as output. If 0, GPIO2 is an input pin
Enable
10 GPIO2 Output | R/W | Value written here will be output to GPIO2 pin if configured as output
Register
11 Reserved R/O | Reserved
12 GPIO3 Input R/O | Contains the state of the GPIO3 pin
13 GPIO3 Output | R/W | If 1, GPIO3 is configured as output. If 0, GPIOS is an input pin
Enable
14 GPIO3 Output | R/W | Value written here will be output to GPIO3 pin if configured as output
Register
15 Reserved R/O | Reserved
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EEPROM Control - Offset C8

Bit Function Type | Description
0 Start R/W | Starts the EEPROM read or write cycle.
1 EEPROM R/W | Controls the command sent to the EEPROM
command -
1: write
0:read
2 EEPROM R/O | This bit is set to 1 if EEPROM ack was not received during EEPROM
Error cycle.
3 EEPROM R/O | This bit is set to 1 if EEPROM autoload occurred succesfully after
autoload reset, and some configuration registers were loaded with values
successful programmed in the EEPROM. If zero, EEPROM autoload was
unsuccessful or was disabled.
5-4 Reserved R/O | Reserved. Returns ‘0’ when read.
7-6 EEPROM R/W | Controls frequency of EEPROM clock. EEPROM clock is derived
clock rate from the primary PCI clock.

00 = Reserved

01 = PCLK/256 (Used for 33 MHz PCI)
10 = PCLK/128

11 = PCLK (test mode)

defaults to 01

EEPROM Address - Offset C9h

Bit Function Type | Description
0 Reserved R/O | Reserved
7-1 EEPROM R/W | Word address for EEPROM cycle.
address

EEPROM Data - Offset CAh

Bit Function Type | Description
15-0 EEPROM R/W | Contains data to be written to the EEPROM. During reads, this
Data register contains data received from the EEPROM after a read cycle

has completed.
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PCI 6152 Test Register - Offset CDh

Bit Function Type | Description

3-7 Reserved R/O Reserved

PCI 6152 Test Register - Offset CEh

Bit Function Type | Description

3-7 Reserved R/O Reserved

PCIl 6152 Test Register - Offset CFh

Bit Function Type | Description
0 EEPROM R/W | If 1, disables EEPROM autoload
Autoload
control
1 Fast EEPROM | R/W | If 1, speeds up EEPROM autoload
Autoload
2 EEPROM R/O | Status of EEPROM autoload
autoload
status
3-7 Reserved R/O Reserved

Subsystem Vendor ID (Read Only)- Offset FOh
This register is a nonstandard implementation of the Subsystem Vendor ID register. It is EEPROM loadable.

Defaults to 3388h

Subsystem ID (Read Only) - Offset F2h
This register is a nonstandard implementation of the Subsystem ID register. It is EEPROM loadable.

Defaults to 0021h
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8 PCI Bus Operation
This chapter presents detailed information about PCI transactions PCI 6152 responds to and transactions initiated
by the PCI 6152.

PCI 6152 provides a simple, but complete PCI-to-PCI bridge capability, allowing PCI master and slave on its either
side. It passes control and data between primary and secondary bus to guarantee complete visibility from either
side. PCI 6152 is designed to behave like an intelligent buffer.

PCI 6152 achieves its zero wait state bridging function by controlling the direction of control and data. It divides
control and data into 3 signal groups; the FRAME#/IRDY#/CBE#, DEVSEL_L/TRDY#/STOP#, and AD signal
groups.

Direction of FRAME#/IRDY#/CBE# is determined by P_GNT#. If P_GNT# is asserted at the time FRAME# is
active, direction of DEVSEL_L/TRDY#/STOP# is determined by address decode, as described in the address
decode section. Direction of AD[31:0] is determined by the combination of address decode and location of slave.

8.1 Types of Transactions

This section provides a summary of PCI transactions performed by PCl 6152. Table 81 lists the command code
and name of each PCI transaction. The Master and Target columns indicate support for each transaction when
PCI 6152 initiates transactions as a master, on the primary bus and on the secondary bus, and when PCI 6152
responds to transactions as a target, on the primary bus and on the secondary bus.

Table 8—1 PCI Transactions

Type of Transaction Initiates as Master Responds as Target
Primary Secondary Primary Secondary
0000 | Interrupt acknowledge | N N N N
0001 | Special cycle Y Y N N
0010 | /O read Y Y Y Y
0011 | I/O write Y Y Y Y
0100 | Reserved N N N N
0101 | Reserved N N N N
0110 [ Memory read Y Y Y Y
0111 | Memory write Y Y Y Y
1000 | Reserved N N N N
1001 | Reserved N N N N
1010 | Configuration read N Y Y N
1011 | Configuration write Type 1 Y Y Type 1
1100 | Memory read multiple |Y Y Y Y
1101 | Dual address cycle Y Y Y Y
1110 | Memory read line Y Y Y Y
1111 | Memory write and Y Y Y Y
invalidate
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As indicated in Table 8—1, the following PCl commands are not supported by PCI 6152:

o PCI 6152 never initiates a PCI transaction with a reserved command code and, as a target, PCl 6152
ignores reserved command codes.

o PCI 6152 never initiates an interrupt acknowledge transaction and, as a target, PCl 6152 ignores interrupt
acknowledge transactions. Interrupt acknowledge transactions are expected to reside entirely on the
primary PCI bus closest to the host bridge.

e PCI 6152 does not respond to special cycle transactions. To generate special cycle transactions on other
PCI buses, either upstream or downstream, a Type 1 configuration command must be used.

o PCI 6152 does not generate Type 0 configuration transactions on the primary interface, nor does it
respond to Type 0 configuration transactions on the secondary PCl interface. The PCI-to-PCI Bridge
Architecture Specification does not support configuration from the secondary bus.

8.2 Address Phase

A 32-bit address uses a single address phase. This address is driven on AD<31:0>, and the bus command is
driven on P_CBE[3:0]

8.3 Device Select (DEVSEL_L) Generation

PCI 6152 always performs positive address decoding when accepting transactions on either the primary or
secondary buses. PCl 6152 never subtractively decodes. Medium DEVSEL_L timing is used on both interfaces.

8.4 Data Phase

The address phase or phases of a PCI transaction are followed by one or more data phases. A data phase is
completed when IRDY# and either TRDY# or STOP# are asserted. A transfer of data occurs only when both
IRDY# and TRDY# are asserted during the same PCI clock cycle. The last data phase of a transaction is indicated
when FRAME# is de-asserted and both TRDY# and IRDY# are asserted, or when IRDY# and STOP# are
asserted.
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8.5 Write Transactions

Acting as PCI bus extender, PCI 6152 responds differently according to the address and initiator.

Case 1: Primary master access device on primary bus
PCI 6152 will forward all PCI signals from primary to secondary so that any device there can track the PCI bus.

Case 2: Primary master access device on secondary bus
PCI 6152 will forward address, command, data, byte enable, P_IRDY# to secondary while forwarding
S_DEVSEL_L, S_TRDY# and S_STOP# to primary bus.

Case 3: Secondary master access device on secondary bus
PCI 6152 will forward all PCI signals from secondary to primary so that any device there can track the PCI bus.

Case 4: Secondary master access device on primary bus
PCI 6152 will forward address, command, data, byte enable, S_IRDY# to primary while forwarding P_DEVSEL _L,
P_TRDY# and P_STOP# to secondary.

8.6 Read Transactions
PCI 6152 responds according to the address and initiator of the read command.

Case 1: Primary master access device on primary bus

PCI 6152 will not forward PCI signals from primary to secondary.

Case 2: Primary master access device on secondary bus
PCI 6152 will forward address, command, byte enable, P_IRDY# to secondary while forwarding data,
S_DEVSEL_L, S_TRDY# and S_STOP# to primary bus.

Case 3: Secondary master access device on secondary bus
PCI 6152 will not forward PCI signals from secondary to primary, except in the case of dummy arbitration.

Case 4: Secondary master access device on primary bus
PCI 6152 will forward address, command, byte enable, S_IRDY# to primary while forwarding data, P_DEVSEL_L,
P_TRDY# and P_STOP# to secondary.
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8.7 Configuration Transactions

Configuration transactions are used to initialize a PCl system. Every PCI device has a configuration space that is
accessed by configuration commands. All registers are accessible in configuration space only.

In addition to accepting configuration transactions for initialization of its own configuration space, PCI 6152 also
forwards configuration transactions for device initialization in hierarchical PCI systems, as well as for special cycle
generation.

To support hierarchical PCl bus systems, two types of configuration transactions are specified: Type 0 and
Type 1.

Type 0 configuration transactions are issued when the intended target resides on the same PCI bus as the
initiator. A Type 0 configuration transaction is identified by the configuration command and the Lowest 2 bits of the
address set to 00b.

Type 1 configuration transactions are issued when the intended target resides on another PCI bus, or when a
special cycle is to be generated on another PCI bus. A Type 1 configuration command is identified by the
configuration command and the Lowest 2 address bits set to 01b.

The register number is found in both Type 0 and Type 1 formats and gives the Dword address of the configuration
register to be accessed. The function number is also included in both Type 0 and Type 1 formats and indicates
which function of a multifunction device is to be accessed. For single-function devices, this value is not decoded.
Type 1 configuration transaction addresses also include a 5-bit field designating the device number that identifies
the device on the target PCI bus that is to be accessed. In addition, the bus number in Type 1 transactions
specifies the PCI bus to which the transaction is targeted.

8.7.1 Type 0 Access to PCI 6152

The configuration space is accessed by a Type 0 configuration transaction on the primary interface. The
configuration space cannot be accessed from the secondary bus. PCl 6152 responds to a Type 0 configuration
transaction by asserting P_DEVSEL_L when the following conditions are met during the address phase:

e The bus command is a configuration read or configuration write transaction.
e Low 2 address bits P_AD<1:0> must be 00b.

e Signal P_IDSEL must be asserted.

e The function code is 0.

PCI 6152 limits all configuration accesses to a single Dword data transfer and returns a target disconnect with the
first data transfer if additional data phases are requested. Because read transactions to configuration space do not
have side effects, all bytes in the requested Dword are returned, regardless of the value of the byte enable bits.

Type 0 configuration write and read transactions do not use data buffers; that is, these transactions are completed
immediately.

PCI 6152 ignores all Type 0 transactions initiated on the secondary interface.
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8.7.2 Type 1 to Type 0 Translation

Type 1 configuration transactions are used specifically for device configuration in a hierarchical PCI bus system. A
PCI-to-PCI bridge is the only type of device that should respond to a Type 1 configuration command. Type 1
configuration commands are used when the configuration access is intended for a PCIl device that resides on a
PCI bus other than the one where the Type 1 transaction is generated.

PCI 6152 performs a Type 1 to Type 0 translation when the Type 1 transaction is generated on the primary bus
and is intended for a device attached directly to the secondary bus. PCI 6152 must convert the configuration
command to a Type 0 format so that the secondary bus device can respond to it. Type 1 to Type O translations are
performed only in the downstream direction; that is, PClI 6152 generates a Type 0 transaction only on the
secondary bus, and never on the primary bus.

PCIl 6152 responds to a Type 1 configuration transaction and translates it into a Type 0 transaction on the
secondary bus when the following conditions are met during the address phase:

e The low 2 address bits on P_AD<1:0> are 01b.

e The bus number in address field P_AD<23:16> is equal to the value in the secondary bus number register
in configuration space.

e The bus command on P_CBE<3:0> is a configuration read or configuration write transaction.

When PCI 6152 translates the Type 1 transaction to a Type 0 transaction on the secondary interface, it performs
the following translations to the address:

e Sets the low 2 address bits on S_AD<1:0> to 00b.

e Decodes the device number and drives the bit pattern specified in Table 4-6 on S_AD<31:16> for the
purpose of asserting the device’s IDSEL signal.

e SetsS AD<15:11>10 0.

e Leaves unchanged the function number and register number fields.
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PCl 6152 asserts a unique address line based on the device number. These address lines may be used as
secondary bus IDSEL signals. The mapping of the address lines depends on the device number in the Type 1
address bits P_AD<15:11>. Table 8-2 presents the mapping that PCI 6152 uses.

Table 8-2 Device Number to IDSEL S_AD Pin Mapping

Device Number | P_AD<15:11> Secondary IDSEL S_AD<31:16> S_AD Bit
Oh 00000 0000 0000 0000 0001 16
1h 00001 0000 0000 0000 0010 17
2h 00010 0000 0000 0000 0100 18
3h 00011 0000 0000 0000 1000 19
4h 00100 0000 0000 0001 0000 20
5h 00101 0000 0000 0010 0000 21
6h 0110 0000 0000 0100 0000 22
7h 00111 0000 0000 1000 0000 23
8h 01000 0000 0001 0000 0000 24
9h 01001 0000 0010 0000 0000 25
Ah 01010 0000 0100 0000 0000 26
Bh 01011 0000 1000 0000 0000 27
Ch 01100 0001 0000 0000 0000 28
Dh 01101 0010 0000 0000 0000 29
Eh 01110 0100 0000 0000 0000 30
Fh 01111 1000 0000 0000 0000 31
1Fh 11111 Generate special cycle (P_AD<7:2> = 00h) -
0000 0000 0000 0000 (P_AD<7:2> != 00h)

PCIl 6152 can assert up to 16 unique address lines to be used as IDSEL signals for up to 16 devices on the
secondary bus, for device numbers ranging from 0 through 15. Because of electrical loading constraints of the PCI
bus, more than 16 IDSEL signals should not be necessary. However, if device numbers greater than 15 are
desired, some external method of generating IDSEL lines must be used, and no upper address bits are then
asserted. The configuration transaction is still translated and passed from the primary bus to the secondary bus. If
no IDSEL pin is asserted to a secondary device, the transaction ends in a master abort.

PCIl 6152 forwards Type 1 to Type O configuration read or write transactions as delayed transactions. Type 1 to
Type 0 configuration read or write transactions are limited to a single 32-bit data transfer.
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8.7.3 Type 1to Type 1 Forwarding

Type 1 to Type 1 transaction forwarding provides a hierarchical configuration mechanism when two or more levels
of PCl-to-PCI bridges are used.

When PCI 6152 detects a Type 1 configuration transaction intended for a PCl bus downstream from the
secondary bus, PCI 6152 forwards the transaction unchanged to the secondary bus. Ultimately, this transaction is
translated to a Type O configuration command or to a special cycle transaction by a downstream PCI-to-PCI
bridge. Downstream Type 1 to Type 1 forwarding occurs when the following conditions are met during the address
phase:

e The low 2 address bits are equal to 01b.

e The bus number falls in the range defined by the lower limit (exclusive) in the secondary bus number
register and the upper limit (inclusive) in the subordinate bus number register.

e The bus command is a configuration read or write transaction.

PCIl 6152 also supports Type 1 to Type 1 forwarding of configuration write transactions upstream to support
upstream special cycle generation. A Type 1 configuration command is forwarded upstream when the following
conditions are met:

e The low 2 address bits are equal to 01b.

e The bus number falls outside the range defined by the lower limit (inclusive) in the secondary bus number
register and the upper limit (inclusive) in the subordinate bus number register.

e The device number in address bits AD<15:11> is equal to 11111b.
e The function number in address bits AD<10:8> is equal to 111b.
e The bus command is a configuration write transaction.

PCI 6152 forwards Type 1 to Type 1 configuration write transactions as delayed transactions. Type 1 to Type 1
configuration write transactions are limited to a single data transfer.
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8.7.4 Special Cycles

The Type 1 configuration mechanism is used to generate special cycle transactions in hierarchical PCI systems.
Special cycle transactions are ignored by acting as a target and are not forwarded across the bridge. Special cycle
transactions can be generated from Type 1 configuration write transactions in either the upstream or the
downstream direction.

PCI 6152 initiates a special cycle on the target bus when a Type 1 configuration write transaction is
detected on the initiating bus and the following conditions are met during the address phase:

e The low 2 address bits on AD<1:0> are equal to 01b.

e The device number in address bits AD<15:11> is equal to 11111b.

e The function number in address bits AD<10:8> is equal to 111b.

e The register number in address bits AD<7:2> is equal to 000000b.

e The bus number is equal to the value in the secondary bus number register in configuration space for
downstream forwarding or equal to the value in the primary bus number register in configuration space for
upstream forwarding.

e The bus command on P_CBE# is a configuration write command.

When PCI 6152 initiates the transaction on the target interface, the bus command is changed from configuration
write to special cycle. The address and data are forwarded unchanged. Devices that use special cycles ignore the
address and decode only the bus command. The data phase contains the special cycle message. The transaction
is forwarded as a delayed transaction, but in this case the target response is not forwarded back (because special
cycles result in a master abort). Once the transaction is completed on the target bus, through detection of the
master abort condition, PCI 6152 responds with TRDY# to the next attempt of the configuration transaction from
the initiator.
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8.8 Transaction Termination

This section describes how PCI 6152 returns transaction termination conditions back to the initiator.

The initiator can terminate transactions with one of the following types of termination:

8.8.1

Normal termination

Normal termination occurs when the initiator de-asserts FRAME# at the beginning of the last data phase,
and de-asserts IRDY# at the end of the last data phase in conjunction with either TRDY# or STOP#
assertion from the target.

Master abort

A master abort occurs when no target response is detected. When the initiator does not detect a
DEVSEL_L from the target within five clock cycles after asserting FRAME#, the initiator terminates the
transaction with a master abort. If FRAME# is still asserted, the initiator de-asserts FRAME# on the next
cycle, and then de-asserts IRDY# on the following cycle. IRDY# must be asserted in the same cycle in
which FRAME# de-asserts. If FRAME# is already de-asserted, IRDY# can be de-asserted on the next
clock cycle following detection of the master abort condition.

The target can terminate transactions with one of the following types of termination:

Normal termination—TRDY# and DEVSEL_L asserted in conjunction with FRAME# de-asserted and
IRDY# asserted.

Target retry—STOP# and DEVSEL_L asserted without TRDY# during the first data phase. No data
transfers occur during the transaction. This transaction must be repeated.

Target disconnect with data transfer—STOP# and DEVSEL_L asserted with TRDY#. Signals that this is
the last data transfer of the transaction.

Target disconnect without data transfer—STOP# and DEVSEL_L asserted without TRDY# after previous
data transfers have been made. Indicates that no more data transfers will be made during this transaction.

Target abort—STOP# asserted without DEVSEL_L and without TRDY#.

Indicates that the target will never be able to complete this transaction. DEVSEL_L must be asserted for at
least one cycle during the transaction before the target abort is signaled.

Master Termination Initiated by PCI 6152

PCIl 6152, as an initiator, uses normal termination if DEVSEL_L is returned by the target within five clock cycles of
PCI 6152’s assertion of FRAME# on the target bus. PCI 6152 terminates a transaction when the target terminates
the transaction with last data transfer, retry, disconnect, or target abort.
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8.8.2 Master Abort Received by PCI 6152

If the initiator initiates a transaction on the target bus and does not detect DEVSEL_L returned by the target within
five clock cycles of PCl 6152’s assertion of FRAME#, PCI 6152 terminates the transaction with a master abort.
This sets the received master abort bit in the status register corresponding to the target bus.

For delayed read and write transactions, PCI 6152 is able to reflect the master abort condition back to the initiator.
When PCI 6152 detects a master abort in response to a delayed transaction, and when the initiator repeats the
transaction, PCI 6152 does not respond to the transaction with DEVSEL_L. This passes the master abort
condition back to the initiator.

Note

When PCI 6152 performs a Type 1 to special cycle translation, a master abort is the expected termination for the
special cycle on the target bus. In this case, the master abort received bit is not set, and the Type 1 configuration
transaction is disconnected after the first data phase.

8.8.3 Target Termination Received by PCI 6152

When PCI 6152 initiates a transaction on the target bus and the target responds with DEVSEL_L, the target can
end the transaction with one of the following types of termination:

¢ Normal termination (upon de-assertion of FRAME#)
e Target retry

e Target disconnect

e Target abort

PCI 6152 handles these terminations in different ways, depending on the type of transaction being performed.
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8.8.3.1 Delayed Write Target Termination Response

When PCI 6152 initiates a delayed write transaction, the type of target termination received from the target can be
passed back to the initiator. Table 8-3 shows the response to each type of target termination that occurs during a
delayed write transaction.

e PCI 6152 repeats a delayed write transaction until one of the following conditions is met:
e PCI 6152 completes at least one data transfer.

e PCI 6152 receives a master abort.

e PCI 6152 receives a target abort.

PCI 6152 makes 2* write attempts resulting in a response of target retry.

Table 8-3 Response to Delayed Write Target Termination

Target Termination Response

Normal Return disconnect to initiator with first data
transfer only if multiple data phases requested.

Target retry Return target retry to initiator. Continue write
attempts to target.

Target disconnect Return disconnect to initiator with first data
transfer only if multiple data phases requested.

Target abort Return target abort to initiator.

Set received target abort bit in target interface
status register.

Set signaled target abort bit in initiator interface
status register.
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8.8.3.2 Delayed Read Target Termination Response

When PCI 6152 initiates a delayed read transaction, the abnormal target responses can be passed back to the
initiator. Other target responses depend on how much data the initiator requests. Table 8-4 shows the response to
each type of target termination that occurs during a delayed read transaction.

Table 8-4 Response to Delayed Read Target Termination

Target termination Response

Normal If prefetchable, target disconnect only if initiator
requests more data than read from target. If
nonprefetchable, target disconnect on first data

phase.
Target retry Reinitiate read transaction to target
Target disconnect If initiator requests more data than read from
target, return target disconnect to initiator
Target abort Return target abort to initiator.

Set received target abort bit in the target
interface status register.

Set signaled target abort bit in the initiator
interface status register.

PCIl 6152 repeats a delayed read transaction until one of the following conditions is met:
o PCI 6152 completes at least one data transfer.
e PCI 6152 receives a master abort.

e PCI 6152 receives a target abort.
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8.8.4 Target Termination Initiated by PCI 6152

PCIl 6152 can return a target retry, target disconnect, or target abort to an initiator for reasons other than detection
of that condition at the target interface.

8.8.4.1 Target Retry

PCI 6152 returns a target retry to the initiator when it cannot accept write data or return read data as a result of
internal conditions. PCI 6152 returns a target retry to an initiator when any of the following conditions is met:
e For delayed write transactions:
o The transaction is being entered into the delayed transaction queue.
o The transaction has already been entered into the delayed transaction queue, but target response has not yet
been received.
o The delayed transaction queue is full, and the transaction cannot be queued.
o A transaction with the same address and command has been queued.
o Uses more than 16 clocks to accept this transaction.

e For delayed read transactions:
o The transaction is being entered into the delayed transaction queue.
The read request has already been queued, but read data is not yet available.
The delayed transaction queue is full, and the transaction cannot be queued.
A delayed read request with the same address and bus command has already been queued.
Uses more than 16 clocks to accept this transaction.

O 0O 0O

When a target retry is returned to the initiator of a delayed transaction, the initiator must repeat the transaction with
the same address and bus command as well as the data if this is a write transaction, within the time frame
specified by the master timeout value; otherwise, the transaction is discarded from the buffer.

8.8.4.2 Target Disconnect

PCI 6152 returns a target disconnect to an initiator when the target returns target disconnect.

8.8.4.3 Target Abort

PCI 6152 returns a target abort to an initiator when one of the following conditions is met:
e PCI 6152 is returning a target abort from the intended target.

e PCI 6152 is unable to obtain delayed read data from the target or to deliver delayed write data to the
target after 2¢ attempts.

When PCI 6152 returns a target abort to the initiator, it sets the signaled target abort bit in the status register
corresponding to the initiator interface.
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9 Address Decoding

PCIl 6152 uses three address ranges that control I/O and memory transaction forwarding. These address ranges
are defined by base and limit address registers in the configuration space. This chapter describes these address
ranges, as well as ISA-mode and VGA-addressing support.

9.1 Address Ranges

PCIl 6152 uses the following address ranges to determine which 1/0 and memory transactions are forwarded from
the primary PCI bus to the secondary PCI bus, and from the secondary bus to the primary bus:

e Two 32-bit I/O address ranges

Transactions falling within these ranges are forwarded downstream from the primary PCI bus to the two secondary
PCI buses. Transactions falling outside these ranges are forwarded upstream from the two secondary PCI buses
to the primary PCI bus.

PCIl 6152 uses a flat address space; that is, it does not perform any address translations. The address space has
no “gaps’—addresses that are not marked for downstream forwarding are always forwarded upstream.

9.2 1/0 Address Decoding

PCI 6152 uses the following mechanisms that are defined in the configuration space to specify the I/O address
space for downstream and upstream forwarding:

e |/O base and limit address registers
e The ISA enable bit
e The VGA mode bit
e The VGA snoop bit
This section provides information on the I/O address registers and ISA mode.

To enable downstream forwarding of 1/O transactions, the I/O enable bit must be set in the command register in
configuration space. If the 1/0O enable bit is not set, all I/O transactions initiated on the primary bus are ignored. To
enable upstream forwarding of 1/O transactions, the master enable bit must be set in the command register. If the
master enable bit is not set, PCI 6152 ignores all I/O and memory transactions initiated on the secondary bus.
Setting the master enable bit also Allows upstream forwarding of memory transactions.

Caution

If any configuration state affecting I/O transaction forwarding is changed by a configuration write operation on the
primary bus at the same time that I/O transactions are ongoing on the secondary bus, the

PCIl 6152 response to the secondary bus I/O transactions is not predictable. Configure the 1/0 base and limit
address registers, ISA enable bit, VGA mode bit, and VGA snoop bit before setting the I/O enable and master
enable bits, and change them subsequently only when the primary and secondary PCI buses are idle.
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9.2.1 1I/O Base and Limit Address Registers

PCI 6152 implements one set of I/O base and limit address registers in configuration space that define an 1/0
address range per port downstream forwarding. PCl 6152 supports 32-bit I/O addressing, which Allows 1/O
addresses downstream of PCI 6152 to be mapped anywhere in a 4GB I/O address space.

I/O transactions with addresses that fall inside the range defined by the 1/0 base and limit registers are forwarded
downstream from the primary PCI bus to the secondary PCI bus. I/O transactions with addresses that fall outside
this range are forwarded upstream from the secondary PCI bus to the primary PCI bus.

The 1/0 range can be turned off by setting the I/0 base address to a value greater than that of the I/O limit
address. When the I/O range is turned off, all /O transactions are forwarded upstream, and no I/O transactions
are forwarded downstream.

The I/O range has a minimum granularity of 4KB and is aligned on a 4KB boundary. The maximum I/O range is
4GB in size.

The I/O base register consists of an 8-bit field at configuration address 1Ch, and a 16-bit field at address 30h. The
top 4 bits of the 8-bit field define bits <15:12> of the I/O base address. The bottom 4 bits read only as 1h to
indicate that PCI 6152 supports 32-bit I/O addressing. Bits <11:0> of the base address are assumed to be 0,
which naturally aligns the base address to a 4KB boundary. The 16 bits contained in the I/O base upper 16 bits
register at configuration offset 30h define AD<31:16> of the I/O base address. All 16 bits are read/write. After
primary bus reset or chip reset, the value of the I/0 base address is initialized to 0000 0000h.

The I/O limit register consists of an 8-bit field at configuration offset 1Dh and a 16-bit field at offset 32h. The top 4
bits of the 8-bit field define bits <15:12> of the /O limit address. The bottom 4 bits read only as 1h to indicate that
32-bit I/0 addressing is supported. Bits <11:0> of the limit address are assumed to be FFFh, which naturally aligns
the limit address to the top of a 4KB I/O address block. The 16 bits contained in the 1/O limit upper 16 bits register
at configuration offset 32h define AD<31:16> of the I/O limit address. All 16 bits are read/write. After primary bus
reset or chip reset, the value of the I/0 limit address is reset to 0000 OFFFh.

Note

The initial states of the I/O base and I/O limit address registers define an 1/0 range of 0000 0000h to 0000 OFFFh,
which is the bottom 4KB of I/O space. Write these registers with their appropriate values before setting either the
I/O enable bit or the master enable bit in the command register in configuration space.
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9.2.2 ISA Mode

PCI 6152 supports ISA mode by providing an ISA enable bit in the bridge control register in configuration space.
ISA mode modifies the response of PCI 6152 inside the I/O address range in order to support mapping of 1/0
space in the presence of an ISA bus in the system. This bit only affects the response of PCI 6152 when the
transaction falls inside the address range defined by the 1/0 base and limit address registers, and only when this
address also falls inside the first 64KB of 1/O space (address bits <31:16> are 0000h).

When the ISA enable bit is set, PCl 6152 does not forward downstream any I/O transactions addressing the top
768 bytes of each aligned 1KB block. Only those transactions addressing the bottom 256 bytes of an aligned 1KB
block inside the base and limit I/O address range are forwarded downstream. Transactions above the 64KB 1/O
address boundary are forwarded as defined by the address range defined by the 1/0 base and limit registers.

Accordingly, if the ISA enable bit is set, PCI 6152 forwards upstream those I/O transactions addressing the top
768 bytes of each aligned 1KB block within the first 64KB of I/O space. The master enable bit in the command

configuration register must also be set to enable upstream forwarding. All other 1/O transactions initiated on the
secondary bus are forwarded upstream only if they fall outside the 1/O address range.

When the ISA enable bit is set, devices downstream of PCl 6152 can have I/O space mapped into the first 256
bytes of each 1KB chunk below the 64KB boundary, or anywhere in 1/0 space above the 64KB boundary.

9.3 Memory Address Decoding

PCI 6152 has three mechanisms for defining memory address ranges for forwarding of memory transactions:
¢ Memory-mapped I/O base and limit address registers
e Prefetchable memory base and limit address registers
e VGA mode

This section describes the first two mechanisms.

To enable downstream forwarding of memory transactions, the memory enable bit must be set in the command
register in configuration space. To enable upstream forwarding of memory transactions, the master enable bit
must be set in the command register. Setting the master enable bit also Allows upstream forwarding of I/O
transactions.

Caution

If any configuration state affecting memory transaction forwarding is changed by a configuration write operation on
the primary bus at the same time that memory transactions are ongoing on the secondary bus, response to the
secondary bus memory transactions is not predictable. Configure the memory-mapped I/0O base and limit address
registers, prefetchable memory base and limit address registers, and VGA mode bit before setting the memory
enable and master enable bits, and change them subsequently only when the primary and secondary PCI buses
are idle.
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9.3.1 Memory-Mapped I/O Base and Limit Address Registers

Memory-mapped I/O is also referred to as nonprefetchable memory. Memory addresses that cannot automatically
be prefetched but that can conditionally prefetch based on command type should be mapped into this space. Read
transactions to nonprefetchable space may exhibit side effects; this space may have non-memory-like behavior.
PCI 6152 prefetches in this space only if the memory read line or memory read multiple commands are used;
transactions using the memory read command are limited to a single data transfer.

The memory-mapped I/O base address and memory-mapped I/O limit address registers define an address range
that PCI 6152 uses to determine when to forward memory commands. PCIl 6152 forwards a memory transaction
from the primary to the secondary interface if the transaction address falls within the memory-mapped 1/O address
range. PCI 6152 ignores memory transactions initiated on the secondary interface that fall into this address range.
Any transactions that fall outside this address range are ignored on the primary interface and are forwarded
upstream from the secondary interface (provided that they do not fall into the prefetchable memory range or are
not forwarded downstream by the VGA mechanism).

The memory-mapped I/O range supports 32-bit addressing only. The PCI-to-PCl Bridge Architecture Specification
does not provide for 64-bit addressing in the memory-mapped I/O space. The memory-mapped I/O address range
has a granularity and alignment of 1MB. The maximum memory-mapped I/O address range is 4GB.

The memory-mapped I/O address range is defined by a 16-bit memory-mapped 1/O base address register at
configuration offset 20h and by a 16-bit memory-mapped I/O limit address register at offset 22h. The top 12 bits of
each of these registers correspond to bits <31:20> of the memory address. The low 4 bits are hardwired to 0. The
low 20 bits of the memory-mapped I/O base address are assumed to be 0 0000h, which results in a natural
alignment to a 1MB boundary. The low 20 bits of the memory-mapped I/O limit address are assumed to be F
FFFFh, which results in an alignment to the top of a 1MB block.

Note

The initial state of the memory-mapped 1/O base address register is 0000 0000h. The initial state of the memory-
mapped I/O limit address register is 000F FFFFh. Note that the initial states of these registers define a memory-
mapped I/O range at the bottom 1MB block of memory. Write these registers with their appropriate values before
setting either the memory enable bit or the master enable bit in the command register in configuration space.

To turn off the memory-mapped I/O address range, write the memory-mapped I/O base address register with a
value greater than that of the memory-mapped I/O limit address register.
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10 PCI Bus Arbitration

PCIl 6152 must arbitrate for use of the primary bus when forwarding upstream transactions, and for use of the
secondary bus when forwarding downstream transactions. The arbiter for the primary bus resides external to the
typically on the motherboard. For the secondary PCI bus, PCI 6152 implements an internal arbiter.

10.1 Primary PCI Bus Arbitration

PCI 6152 implements a request output pin, P_REQ#, and a grant input pin, P_GNT#, for primary PCIl bus
arbitration. PCl 6152 asserts P_REQ# when forwarding transactions upstream; that is, it acts as initiator on the
primary PCIl bus. However, if a target retry, target disconnect, or a target abort is received in response to a
transaction initiated by PCI 6152 on the primary PCI bus, PCI 6152 de-asserts P_REQ# for two PCI clock cycles.

When P_GNT# is asserted LOW by the primary bus arbiter after PCI 6152 has asserted P_REQ#, PCI 6152
initiates a transaction on the primary bus on behalf of master on secondary. When P_GNT# is asserted to PCI
6152 when P_REQ# is not asserted, PCl 6152 parks P_AD, P_CBE, and P_PAR by driving them to valid logic
levels. When the primary bus is parked at PCl 6152 and PCI 6152 then has a transaction to initiate on the primary
bus, PCI 6152 starts the transaction if P_GNT# was asserted during the previous cycle.

10.2 Secondary PCI Bus Arbitration

PCI 6152 implements an internal secondary PCI bus arbiter. This arbiter supports 4 external masters in addition to
PCI 6152.

The PCI 6152 Secondary to Primary Frame Delay can be adjusted by programming Register C4h bit 4. At 66
MHz, 2 clock delay is recommended. However if faster Frame propagation is desired, especially in the case of
handling an aggressive PCI arbitor on the Host bus, 1 clock delay is recommended.
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11 Transaction Delay

PCI 6152 transaction delay from one interface to the other can be controlled through register C4h, bits 4 and 5.
Primary to secondary transaction delay and secondary to primary transaction delay can be configured separately
at 1 or 2 clocks delay.

PCI 6152 supports 1 clock latency mode in order to minimize the delay. In this mode, there is strictly 1 clock delay
between the originating FRAME and the bridge FRAME. PCI 6152 passes all memory and I/O cycles, regardless
of the address. On the 2nd clock of the cycle, PCI 6152 checks which side the cycle belongs to. If it is determined
to be the wrong side, PCI 6152 will self terminate its own cycle by asserting STOP_L.

This mode can be independently enabled for the Primary to Secondary transfer, and for the Secondary to Primary
transfer. It is used primarily to minimize the delay between the assertion of the PGNT_L on the Primary side and
the assertion of PFRAME_L due to the transaction initiated on the secondary side. PCl 6152 is designed to restrict
SGNT_L based on the assertion of PGNT_L.

The control flow is as follows:

1. Primary asserts PGNT_L in response to the PREQ_L asserted by PCI 6152
2. Secondary asserts SGNT_L in response to PGNT_L

3. Secondary master asserts SFRAME_L in response to SGNT_L

4. PCI 6152 passes through the SFRAME_L to PFRAME_L.

There could be up to 4 clocks delay from step 1 to 4. This mode will decrease the delay to 3 clocks.

If 2 clock latency mode is enabled, which is the default, then the delay for step 4 above is 2 clocks instead of 1,
with everything else the same.
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12 Error Handling

PCI 6152 checks, forwards, and generates parity on both the primary and secondary interfaces. To maintain
transparency, PCl 6152 always tries to forward the existing parity condition on one bus to the other bus, along with
address and data.

To support error reporting on the PCI bus, PCI 6152 implements the following:
e S_SERR# signal on the secondary interface
e Primary status and secondary status registers

This chapter provides detailed information about how PCI 6152 handles errors. It also describes error status
reporting and error operation disabling.

12.1 Address Parity Errors

PCI 6152 checks address parity for all transactions on both buses, for all address and all bus commands.
When PCI 6152 detects an address parity error on the primary interface, the following events occur:

e If the parity error response bit is set in the command register, PCl 6152 does not claim the transaction with
P_DEVSEL_L; this may allow the transaction to terminate in a master abort.

If the parity error response bit is not set, PCI 6152 proceeds normally and accepts the transaction if it is
directed to or across the PCI 6152.

e PCI 6152 sets the detected parity error bit in the status register.

e PCI 6152 asserts P_SERR# and sets the signaled system error bit in the status register, if both of the
following conditions are met:

o The SERR# enable bit is set in the command register.

o The parity error response bit is set in the command register.

When PCI 6152 detects an address parity error on the secondary interface, the following events occur:

o If the parity error response bit is set in the bridge control register, PCl 6152 does not claim the transaction
with S_DEVSEL_L; this may allow the transaction to terminate in a master abort.

If the parity error response bit is not set, PCl 6152 proceeds normally and accepts the transaction if it is directed to
or across the PCI 6152.

o PCI 6152 sets the detected parity error bit in the secondary status register.

o PCI 6152 asserts S_SERR# and sets the signaled system error bit in the status register, if both of the
following conditions are met:

o The SERR# enable bit is set in the command register.

o The parity error response bit is set in the bridge control register.
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12.2 Data Parity Errors

When forwarding transactions, PCI 6152 attempts to pass the data parity condition from one interface to the other
unchanged, whenever possible, to allow the master and target devices to handle the error condition.

The following sections describe, for each type of transaction, the sequence of events that occurs when a parity
error is detected and the way in which the parity condition is forwarded across PCl 6152.

12.2.1 Configuration Write Transactions to Configuration Space

When PCI 6152 detects a data parity error during a Type 0 configuration write transaction to configuration space,
the following events occur:

e If the parity error response bit is set in the command register, PCl 6152 asserts P_TRDY# and writes the
data to the configuration register. PCl 6152 also asserts S_SERR#.

e If the parity error response bit is not set, PCl 6152 does not assert P_SERR#.

PCIl 6152 sets the detected parity error bit in the status register, regardless of the state of the parity error response
bit.

12.2.2 Read Transactions

When PCI 6152 detects a parity error during a read transaction, the target drives data and data parity, and the
initiator checks parity and conditionally asserts SERR#.

For downstream transactions, when PCl 6152 detects a read data parity error on the secondary bus, the following
events occur:

e PCI 6152 asserts P_SERR# two cycles following the data transfer, if the secondary interface parity error
response bit is set in the bridge control register.

o PCI 6152 sets the detected parity error bit in the secondary status register.

o PCI 6152 sets the data parity detected bit in the secondary status register, if the secondary interface parity
error response bit is set in the bridge control register.

o PCI 6152 forwards the bad parity with the data back to the initiator on the primary bus.
e PCI 6152 completes the transaction normally.

For upstream transactions, when PCIl 6152 detects a read data parity error on the primary bus, the following
events occur:

e PCI 6152 asserts P_SERR# two cycles following the data transfer, if the primary interface parity error
response bit is set in the command register.

o PCI 6152 sets the detected parity error bit in the primary status register.

e PCI 6152 sets the data parity detected bit in the primary status register, if the primary interface parity error
response bit is set in the command register.

o PCI 6152 forwards the bad parity with the data back to the initiator on the secondary bus.
e PCI 6152 completes the transaction normally.

PCI 6152 returns to the initiator the data and parity that was received from the target. When the initiator detects a
parity error on this read data and is enabled to report it, the initiator asserts PERR# two cycles after the data
transfer occurs. It is assumed that the initiator takes responsibility for handling a parity error condition.
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12.3 Data Parity Error Reporting Summary

In the previous sections, the PCl 6152’s responses to data parity errors are presented according to the type of
transaction in progress. This section organizes the PCl 6152’s responses to data parity errors according to the
status bits that the PCI 6152 sets and the signals that it asserts.

Table 12-1 shows setting the detected parity error bit in the status register, corresponding to the primary interface.
This bit is set when PCI 6152 detects a parity error on the primary interface.

Table 12—1 Setting the Primary Interface Detected Parity Error Bit

Primary detected | Transaction type | Direction Bus where error | Primary/secondary

parity error bit was detected parity error response
bits

0 Read Downstream Primary x/X'

0 Read Downstream Secondary X/X

1 Read Upstream Primary X/X

0 Read Upstream Secondary X/X

1 Delayed write Downstream Primary X/X

0 Delayed write Downstream Secondary X/X

0 Delayed write Upstream Primary X/X

0 Delayed write Upstream Secondary X/X

'x =don’t care
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Table 12-2 shows setting the detected parity error bit in the secondary status register, corresponding to the

secondary interface. This bit is set when PCI 6152 detects a parity error on the secondary interface.

Table 12-2 Setting the Secondary Interface Detected Parity Error Bit

Secondary Transaction type | Direction Bus where error | Primary/secondary
detected parity was detected parity error response
error bit bits

0 Read Downstream Primary X/’

1 Read Downstream Secondary X/X

0 Read Upstream Primary X/X

0 Read Upstream Secondary X/X

0 Delayed write Downstream Primary X/X

0 Delayed write Downstream Secondary X/X

0 Delayed write Upstream Primary X/X

1 Delayed write Upstream Secondary X/X

'x =don’t care

Table 12-3 shows setting the data parity detected bit in the status register, corresponding to the primary interface.

This bit is set under the following conditions:

e PCI 6152 must be a master on the primary bus.

e The parity error response bit in the command register, corresponding to the primary interface, must be set.

Table 12-3 Setting the Primary Interface Data Parity Detected Bit

Primary data Transaction type | Direction Bus where error | Primary/secondary
parity detected was detected parity error response
bit bits

0 Read Downstream Primary X/

0 Read Downstream Secondary X/X

1 Read Upstream Primary 1/x

0 Read Upstream Secondary X/X

0 Delayed write Downstream Primary X/X

0 Delayed write Downstream Secondary X/X

1 Delayed write Upstream Primary 1/x

0 Delayed write Upstream Secondary X/X

'x =don’t care
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Table 12—-4 shows setting the data parity detected bit in the secondary status register, corresponding to the
secondary interface. This bit is set under the following conditions:

e The PCI 6152 must be a master on the secondary bus.

e The parity error response bit in the bridge control register, corresponding to the secondary interface, must
be set.

Table 12—4 Setting the Secondary Interface Data Parity Detected Bit

Secondary data Transaction type | Direction Bus where error | Primary/secondary
parity detected was detected parity error response
bit bits

0 Read Downstream Primary X/

1 Read Downstream Secondary x/1

0 Read Upstream Primary X/X

0 Read Upstream Secondary X/X

0 Delayed write Downstream Primary X/X

1 Delayed write Downstream Secondary x/1

0 Delayed write Upstream Primary X/X

0 Delayed write Upstream Secondary X/X

'x =dont care
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Table 12-5 shows assertion of S_SERR#. This signal is set under the following conditions:
e The parity error response bit on the command register and the parity error response bit on the bridge
control register must both be set.

e The SERR# enable bit must be set in the command register.

Table 12-5 Assertion of S_ SERR# for Data Parity Errors

Transaction type | Direction Bus where error | Primary/secondary
was detected parity error
response bits

Read Downstream Primary X/’

Read Downstream Secondary X/X

Read Upstream Primary X/X

Read Upstream Secondary X/X

Delayed write Downstream Primary X/X

Delayed write Downstream Secondary X/X

Delayed write Upstream Primary X/X

Delayed write Upstream Secondary X/X

'x =don’t care

*The parity error was detected on the target (secondary) bus but not on the initiator (primary) bus.

*The parity error was detected on the target (primary) bus but not on the initiator (secondary) bus.

12.4 System Error (SERR#) Reporting

PCI 6152 uses the P_SERR# signal to report conditionally a number of system error conditions in addition to the
special case parity error conditions.
Whenever the assertion of P_SERR# is discussed in this document, it is assumed that the following conditions
apply:
e For PCI 6152 to assert P_SERR# for any reason, the SERR# enable bit must be set in the command
register.

e Whenever PCl 6152 asserts P_SERR#, PCI 6152 must also set the signaled system error bit in the status
register.

When S_SERR# is asserted by secondary device, PCI 6152 sets the received system error bit in the secondary
status register.

The PCI 6152 also conditionally asserts P_SERR# when parity error reported on target bus during write
transaction.
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13 Reset
This chapter describes the primary interface, secondary interface, and chip reset mechanisms.

13.1 Primary Interface Reset

PCI 6152 has one reset input, P_RST#. When P_RST# is asserted, the following events occur:
e PCI 6152 immediately three-states all primary and secondary PCI interface signals.
e PCI 6152 performs a chip reset.
e Registers that have default values are reset.

The P_RST# asserting and de-asserting edges can be asynchronous to P_CLK and S_CLK.

13.2 Secondary Interface Reset

PCI 6152 is responsible for driving the secondary bus reset signal, S_RST#.
PCI 6152 asserts S_RST# when any of the following conditions is met:
e Signal P_RST# is asserted.

e Signal S_RST# remains asserted as long as P_RST# is asserted and does not de-assert until P_RST# is
de-asserted.

e The secondary reset bit in the bridge control register is set.

e The chip reset bit in the diagnostic control register is set.

When S_RST# is asserted, all secondary PCI interface control signals, including the secondary grant outputs, are
immediately three-stated. Signals S_AD, S_CBE#, and S_PAR are driven LOW for the duration of S_RST#
assertion. All posted write and delayed transaction data buffers are reset; therefore, any transactions residing in
buffers at the time of secondary reset are discarded.

When S_RST# is asserted by means of the secondary reset bit, PCl 6152 remains accessible during secondary
interface reset and continues to respond to accesses to its configuration space from the primary interface.
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14 Bridge Behavior
A PCI cycle is initiated by asserting the FRAME# signal. In a bridge, there are a number of possibilities. These are
summarized in the table below.

Bridge Actions for Various Cycle Types

Initiator Target Response

Master on primary Target on Primary PCIl 6152 does not forward signals to secondary.

Master on primary Target on secondary | PCI 6152 asserts P_DEVSEL_L, then passes the
cycle to the secondary. When cycle is complete on
the target port, it will wait for the initiator to end with
normal termination.

Master on primary Target not on PCI 6152 does not respond and the cycle will
primary nor terminate as master abort.
secondary port
Master on Target on the PCI 6152 does not forward signals to primary,
secondary secondary port except in the case of dummy arbitration.
Master on Target on primary PCI 6152 asserts S_DEVSEL_L, then passes the
secondary port cycle to the appropriate port. When cycle is

complete on the target port, it will wait for the
initiator to end with normal termination.

Master on Target not on PCI 6152 does not respond.
secondary primary nor the other
secondary

A target then has up to three cycles to respond before subtractive decoding is initiated. If the target detects an
address hit, it should assert its DEVSEL_L signal in the cycle corresponding to the values of bits 9 and 10 in the
Configuration Status Register.

Termination of a PCI cycle can occur in a number of ways. Normal termination begins by the initiator (master) de-
asserting FRAME# with IRDY# being asserted (or remaining asserted) on the same cycle. The cycle completes
when TRDY# and IRDY# are both asserted simultaneously. The target should de-assert TRDY# for one cycle
following final assertion (sustained three-state signal).
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14.1 Abnormal Termination (Initiated by Bridge Master)

14.1.1 Master Abort

Master abort indicates that PCl 6152 acting as a master receives no response (i.e., no target asserts

P_DEVSEL_L or S_DEVSEL_L) from a target., the bridge de-asserts FRAME# and then de-asserts IRDY#.

14.1.2 PCI Master on Primary Bus

The table illustrates the direction of the PCI control/data path when a PCI transaction is initiated by a PCI master
residing on the primary bus. It guarantees the integrity of the cycle, viewed from the primary and the secondary

side.

Slave location Command FRAME/CBE DEVSEL_L/ AD
IRDY TRDY
STOP
Primary bus read S->P P->S P->S
Primary bus write S->P P->S P<-S
Secondary bus read S->P P<-S
Secondary bus write S->P P<-S

PCIl 6152 is designed to pass almost all the primary cycles to the secondary side, except configuration cycle in the
1 clock delay case, as described below. PCl 6152 performs configuration type #1 to type #0 conversion, on the
cycle with a matched bus-number. It will pass the type #1 configuration cycle that locates on the secondary side of

the bridge.

14.2 Configuration Type #1 to type #0 Conversion
When a type #1 configuration cycle appears on the primary side with a bus-number equaling to PCI 6152 bridge
bus-number, PCI 6152 performs the type #1 to type #0 conversion cycle, as follows.

First, it will retry all the subsequent all the primary cycles, until its completion. And it will de-grant the secondary
bus to block the secondary master. The conversion cycle will appear on the secondary bus only, without being
reflected to the primary side.

Then, it issues the converted type #0 configuration cycle on the secondary side. The termination of the cycle can
be either normal, master abort or slave abort. In the case of read, PCI 6152 will latch the data, and wait for the

same type #1 configuration cycle on the primary side.
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14.3 Configuration Type #1 to Type #1 By-Passing

When a type #1 configuration cycle appears on the primary side with a bus-number greater than PCI 6152 bridge
bus-number, but smaller than the secondary sub-ordinate bus-number, the same type #1 configuration cycle will
appear on the secondary side. Otherwise, the bypassing process is very similar to the type #1 to type #0
conversion process. PCl 6152's internal state machine will generate the secondary cycle, retry all the primary
cycle, and block any secondary master.

14.4 Type-0 Configuration Cycle Filter Mode

In this Type-0 configuration cycle filter mode, PCI 6152 will filter out all the primary Type-0 configuration cycle by
delaying passing of primary P_FRAME# by one PCI clock. In case of Type-1 configuration cycle through the
bridge, it will return retry and relies on the internal state machine to do the conversion cycle to generate Type-0 or
Type-1 on the secondary side.

14.5 Decoding
PCIl 6152 uses decoding circuit to determine the slave device location.

During the memory cycle, PCI 6152 uses Memory Base/Limit and PrefetchBase/Limit. Slave is on the secondary
side if one of the following is true:

e MemoryBase[31:16] <= Address <= MemoryLimit[31:16]
o PrefetchBase[31:16] <= Address <= PrefetchLimit[31:16]
e when VGA is enabled, 0xa0000 <= Address <= Oxbffff

During the I/O cycle, PCl 6152 uses I/O Base/Limit register. Slave device is on the secondary side if one of the
following is true:

o |/O Base[15:4] <= Address <= loLimit[15:4], see Note 1.
e when VGA is enabled, 0x3b0 <= Address <= 0x3bb
e when VGA is enabled, 0x3c0 <= Address <= 0x3df

Note1: when ISA is enabled, the 1/0 space between address 0-256 are always reserved at every 1K boundary.

During the Type-1 configuration cycle, PCI 6152 uses the device bus-number and the sub-ordinate bus-number.
Slave device is on the secondary side if:

BusNumber[7:0] <= Address <= SubordinateBusNumber[7:0]

All the type #0 configuration cycle, interrupt acknowledge cycle and the special cycle appearing on the primary
side is considered to have slave on the primary side. Likewise, all the similar cycle appearing on the secondary
side is considered to have slave on the secondary side.
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14.6 Secondary Master

The secondary master issues S_REQ#[3:0] to request the bus. PCI 6152 will generate P_REQ# on the primary
side. When P_GNT# is active, PCI 6152 will use the round-robin algorithm to grant one secondary master using
S_GNT#[3:0].

The control/data path is illustrated below. PCI 6152 will pass all the cycle from the secondary side to the primary.

Slave read/ FRAME/CBE DEVSEL_L/ AD
location Write IRDY TRDY

STOP
primary read S->P P->S P->S
primary write S->P P->S P<-S
slave read S->P P<-S
slave write S->P P<-S

14.7 PCI Clock Run Feature

PCI 6152 supports PCI clock run protocol defined in the PCI Mobile Design Guide 1.0. P_CLKRUN# is set high
when the system's central resource wants to stop P_CLK, and then PCI 6152 will either signal that it allows PCI
clock to be stopped by letting P_CLKRUN# remain high, or it will signal to the system to keep P_CLK running by
driving P_CLKRUN# low for 2 clocks then release by then the system’s central resource will keep P_CLKRUN#
low. There are three situations that PCI 6152 will keep primary clock running. First is bit 2 of clock run control
register is set, second there is a pending cycle on going through the chip, third is on behalf of secondary PCI
device.

Secondary clock run is enabled by bit 1 of the clock run control register, by default the initiation of stopping/slowing
down secondary comes from primary, however if bit 4 of clock run control register is set, secondary clock will be
stopped when the bus is idle and there is no cycle from primary bus.
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15 Clocks
This chapter provides information about the clocks.

15.1 Primary and Secondary Clock Inputs
PCI 6152 implements a separate clock input for each PCI interface. The primary interface is synchronized to the
primary clock input, P_CLK, and the secondary interface is synchronized to the secondary clock input, S_CLK.

15.2 Secondary Clock Outputs
PCIl 6152 has 5 secondary clock outputs that can be used as clock inputs for up to 4 external secondary bus
devices with one feedback to S_CLK.

The rules for using secondary clocks are:
e Each secondary clock output is limited to no more than 2 loads.
¢ One of the secondary clock outputs must be used for the PCI 6152 S_CLK input

e Using an equivalent amount of etch on the board for all secondary clocks is recommended, to minimize skew
between them, and a maximum delay of the etch of 2ns.

e Terminating or disabling unused secondary clock outputs is recommended to reduse power dissipation and
noise in the system
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16 66-MHz Operation

PCIl 6152 66BC supports a maximum frequency of 66 MHz. There are no special procedures necessary to
configure PCI 6152 66BC as a 66 MHz device. Bit 5 of the PCI status register is supported, and shows PCl 6152
66BC as a 66 MHz capable device to the system. PCI 6152 66BC does not have an M66EN pin. It is up to the
system designer to implement the MB6EN connection when using the PCI 6152 66BC.

PCI 6152 supports only 1:1 frequency ratio on the primary and secondary bus interfaces.
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17 Miscellaneous Options
17.1 EEPROM Interface

PCI 6152 has an interface to EEPROM device. The interface can control an ISSI 1S24C02 or compatible part,
which is organized as 256X8 bits. The EEPROM is used to initialize the registers. After PRST_L is deasserted,
PCI 6152 will automatically load data from the EEPROM. The data structure is defined in the following section.
The EEPROM interface is organized on 16 bit base in little endian format, and PCI 6152 supplies a 7-bit EEPROM
word address.

The following pins are used for the EEPROM interface:

e EEPCLK: EEPROM clock output
o EEPDATA: EEPROM bi-directional serial data pin

The PCI 6152 does not control the EEPROM address inputs, it can only access EEPROM with address inputs set
to 0.

17.1.1 Auto Mode EEPROM Access

Using auto mode, the PCl 6152 can access the EEPROM on a word basis via hardware sequencer. User need
only to access word data via PCl 6152 configuration registers for EEPROM START control, address, read/write
command. Before each access, software should check the Auto Mode Cycle in Progress status before issuing the
next START.

17.1.2 EEPROM Mode at Reset

During RESET, the PCI 6152 will autoload input for EEPROM automatic load condition. The first offset in the
EEPROM contains a signature. If the signature is recognized, register auto-load will commence right after RESET.
During the auto-load, PCI 6152 will read sequential words from the EEPROM and write to the appropriate
registers.

Before the PCl 6152 registers can be accessed through host, user should check the auto-load condition by
reading the EEPAUTO bit. Host access is allowed only after EEPAUTO status becomes '0' which means that the
auto load initialization sequence is complete.
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17.1.3 EEPROM Data Structure

Following the reset, if the condition above is met, PCl 6152 will auto-load the register with data from
EEPROM. The following table describes the data structure used in EEPROM.

The PCI 6152 accesses the EEPROM one word at a time. It is important to note that in the data phase, bit
orders are reverse of that of the address phase. PCI 6152 only supports EEPROM Device Address 0.

Write:
S w
T R S
A . ;A A A AT
R Device T C Word c c Cc o
T Address E K Address (n) K Data (n) K Data (n +1) K p
N1 0(1/0 0 00 0 m
I I I | |
M L L M L M
s s s s s s
B B B B B B
Read:
N
S w s
T R T R O s
A ) | A A A . E A A A g
R Device T C Word C R Device A C c C o
T Address E K Address (n) K T Address o K Data (n) K Data (n +1) K p
\|1/0|1/0 O 0 O 0 1/0[1]/0 0 O OH M
I I O | 1 |
M L L M L M
s s s s s s
B B B B B B
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17.1.4 EEPROM Address and Corresponding PCl 6152 Register

EEPROM
Byte Address

PCI Configuration
Offset

Description

00-01h

EEPROM signature: Autoload will only proceed if it reads a
value of 1516h on the first word loaded.
0x1516=valid signature, otherwise disable autoloading

02h

Region Enable: Enables or disables certain regions of the PCI
configuration space from being loaded from the EEPROM.
Valid combinations are:

Bits 0, 7-5: Reserved

Bits 4-1:

0000 = stop autoload at offset 02h

0001 = stop autoload at offset 04h

0011 = stop autoload at offset 07h

0111 = stop autoload at offset 11h

1111 = autoload all EEPROM loadable registers.
Other combinations are undefined.

03h

Secondary Clock Enable :
Bit0: 1=disable SCLKO[0] output
Bit1: 1=disable SCLKO[1] output
Bit2: 1=disable SCLKO[2] output
Bit3: 1=disable SCLKO[3] output
Bit4: 1=disable SCLKO[4] output
Bits 7-5: Reserved

04h-05h

FO-F1h

Subsystem Vendor ID

[06h-07h

F2-F3h

Subsysem ID

08h-09h

C0-C4

Miscellaneous

BitO:register COh, bit 0

Bits 7-1: register C4h, bits 7:1
Bits 15-8: register C1h

0Ah-0Bh

00h-01h

Vendor ID

[0Ch-ODh

02h-03h

Device ID

OEh-OFh

C3h, 42h

Miscellaneous

Bits 7-0: register 42h
Bits 15-8: register C3h

10h-11h

82h

PMC register

12h-13h

87h

PMC register

Bits7-0: reserved
Bits15-8: register 87h

14h-15h

CDh

Test Register CDh

Bits7-0: reserved
Bits15-8:register CDh

15h-16h

CEh, CFh

Test Register CE/CFh
Bits7-0: register CEh

Bits11-8: reserved
Bits15-8: register CFh, bits 7-4
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17.2 General Purpose I/O Interface

The PCI 6152 implements a 4-pin general-purpose 1/0 GPIO interface. Each pin can be configured as input or
output through the GPIO control register at offset C5h.

17.3 Vital Product Data

PCIl 6152 contains the VPD registers as specified in the PCl Local Bus Specification Revision 2.2. The VPD
information is stored in the EEPROM device along with the autoload information. PCI 6152 provides for storage of
224 bytes of VPD data in the EEPROM device. VPD related registers are located starting at offset AOh of the PCI
configuration space. VPD also uses the enhanced capabilities port address mechanism
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18 PCI Power Management

PCI 6152 incorporates functionality that meets the requirements of the PCl Power Management Specification,
Revision 1.0. These features include:

PCI power management registers using the enhanced capabilities port (ECP) address mechanism
Support for DO, D3, , and D3_,, power management states

Support for DO, D1, D2, D3, ,and D3_,, power management states for devices behind the bridge
Support of the B2 secondary bus power state when in the D3, , power management state

The table below shows the states and related actions that the PCI 6152 performs during power management
transitions. (no other transactions are permitted.)

Current State Action
Next State

Power has been removed from the PCI 6152.
DO D3 A power-up reset must be performed to bring the
cold PCI 6152 to DO.

If enabled to do so by the BPCCE pin, the PCI 6152
will disable the secondary clocks and drive them
low.

DO D3

hot

Unimplemented power state. The PCI 6152 will
DO D2 ignore the write to the power state bits (power state
remains at DO).

Unimplemented power state. The PCI 6152 will ignore
the write to the power state bits (power state remains
at DO).

DO D1

The PCI 6152 enables secondary clock outputs and
performs an internal chip reset. Signal S_RST_L will
not be asserted. All registers will be returned to the
reset values and buffers will be cleared.

D3 DO

hot

Power has been removed from the PCI 6152. A
power-up reset must be performed to bring the PCI
6152 to DO.

D3 D3

hot cold

DO Power-up reset. The PCI 6152 performs the

D3, standard power-up reset functions.

PME# signals are routed from downstream devices around PCI-to PCI bridges. PME# signals do not pass through
PCI-to-PCI bridges.
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19 Hot Swap

PCI 6152 incorporates functionality that meets the requirements of the CompactPCI Specification, Rev2.1. PCI
6152 is a Hot Swap friendly device, it contains support for Software Connection Control. The CompactPCI Hot
Swap register block is located at PCI configuration offset E4h. The Hot Swap specification allows active insertion
and extraction by controlling ENUM_L and LED signals.

PCI 6152 has the following Hot Swap related pins:

e ENUM_L: Signal to notify system of insertion/extraction of Hot Swap cards.
LED: Hot Swap status light

e EJECT: Indicates PCI 6152 of insertion/extraction of Hot Swap card, should be connected
to switch of Hot Swap card.

19.1 Hot Swap Insertion

After reset, PCI 6152 will wait for the EJECT pin to be asserted to indicate successful insertion. It will signal the
host by asserting ENUM_L. The host reads register 92h, to determine if ENUM_L was asserted as a result of a
card insertion. The host will then set bit[7] of the Hot Swap register to acknowledge the insertion. Software drivers
will then perform initialization and deassert ENUM_L after which the PCI 6152 will enter normal operation.

19.2 Hot Swap Extraction

During the extraction phase, user first has to deassert EJECT by toggling the switch on the Hot Swap card.
PCI 6152 will signal the host by asserting ENUM_L. The host will set bit[6] of the configuration register 92h to
acknowledge the extraction. PCl 6152 deasserts ENUM_L, and waits for the extraction. During the extraction
phase, user can optionally cancel the extraction by setting asserting EJECT again.

Note that Hot Swap is an independent section of PCI 6152. Its function has no impact on the rest of the chip. If Hot
Swap feature is not needed, simply leave ENUM_L unconnected.
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20 Package Specifications
20.1 160-pin Tiny BGA

This specification outlines the mechanical dimensions for 160 pin Tiny BGA package as shown below. All

dimensions are in millimeters (mm).
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000000000000 00 2
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0000 0000
0000 0000
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The following table lists the package dimensions in millimeters.

Symbol | Dimension Minimum Nominal Maximum
e Ball pitch 1.00

A Overall package height 1.40
Al Package standoff height 0.27

A2 Encapsulation thickness 0.70

b Ball diameter 0.35 0.40 0.45
C Substrate thickness 0.36

D Overall package width 15.00

D1 Overall Encapsulation width 13.00

E Overall package width 15.00

E1 Overall Encapsulation width 13.00
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20.2 160-pin Standard PQFP
This specification outlines the mechanical dimensions for 160 pin standard PQFP (plastic quad flat pack) package
as shown below. All dimensions are in millimeters (mm).

28

SEATING J’—E.' THHHHHHE

PLANE
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160-pin PQFP package dimensions

Symbol Millimeters
Min Nom Max
A - - 4.45
Al 0.35 0.45 0.65
A2 3.4 3.6 3.8
b 0.2 0.3 0.4
C 0.10 0.15 0.25
D 31.6 32.0 32.4
D1 27.8 28.0 28.2
E 31.6 32.0 32.4
E1 27.8 28.0 28.2
e 0.65 BSC
L 06 | 08 | 1.0
Zd 1.325 TYP
Ze 1.325 TYP
0 oo | - | 10°
aaa 0.1
bbb 0.13
N 160
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21 Electrical Specifications

21.1 Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Parameter Minimum Maximum
Storage Temperature Range -55 °C 125 °C
Junction Temperature 125 °C
Supply Voltage, V_, 3.9V
Maximum Voltage to signal pins 5.5V
Maximum Power 300mW

Note: Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any conditions above those
indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating

conditions for extended periods of time may affect reliability.

21.2 Functional Operating Range

Parameter Minimum Maximum
Supply Voltage 3.0V 3.6V
Operating ambient temperature 0°C 70 °C
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21.3 DC Electrical Characteristics

Symbol | Parameter Condition Min Max Unit | Notes
Voo Supply Voltage 3.0 3.6 \Y
Ve PVIO, SVIO pin Interface I/O Voltage 3.0 5.5 \"

V., Input HIGH Voltage 0.5V, Ve Vv

Vv, Input LOW Voltage -0.5 0.3V, Vv

vV, Output LOW Voltage l..= 1500 pA 0.1V, \
Vo 5V Signalling Output LOW Voltage l..=6 mA 0.1V, Vv
V., Output HIGH Voltage l..=-500 pA 0.9V, \
Ve 5V Signalling Output HIGH Voltage l.=-2mA 2.7 \"

I, Input Leakage Current O0<V, <V, *2 HA
C, Input Pin Capacitance 10.0 pF
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21.4 PCI Clock Signal AC Parameter Measurements

v Tcyc

t1

Viz 4! j\ /
Vi Thigh Tow #
(N

Iy T

p_clk

T ? Z
s_clk Vt3 low

— T:;kew < = Tgkew =—

T:yc

NOTE: V,, - 2.0V for 5V clocks; 0.5VCC for 3.3V clocks
V, - 1.5V for 5V clocks; 0.4VCC for 3.3V clocks
V, — 0.8V for 5V clocks; 0.3VCC for 3.3V clocks

21.4.1 33 MHz PCI Clock Signal AC parameters

Symbol | Parameter Minimum Maximum Unit
T, PCLK, SCLK cycle time 30 ns
T PCLK, SCLK high time 11 - ns
T, PCLK, SCLK low time 11 - ns
PCLK, SCLK slew rate 1 4 V/ns
T . Delay from PCLK to SCLK 0 7 ns
T . PCLK rising to SCLKO rising 0 5 ns
T PCLK falling to SCLKO falling 0 5
T SCLKOIx] to SCLKO[y] - 0.500 ns
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21.4.2 66 MHz PCI Clock Signal AC parameters

Symbol | Parameter Minimum Maximum Unit
T, PCLK, SCLK cycle time 15 30 ns
T PCLK, SCLK high time 6 - ns
T, PCLK, SCLK low time 6 - ns
PCLK, SCLK slew rate 1.5 4 V/ns
T . Delay from PCLK to SCLK 0 5 ns
T PCLK rising to SCLKO rising 0 5 ns
T PCLK falling to SCLKO falling 0 5
T SCLKO[x] to SCLKO[y] - 0.500 ns
21.5 PCI Signal Timing Specification
test
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21.5.1 33 MHz PCI Signal Timing

Symbol | Parameter Minimum Maximum Unit

T. CLK to signal valid delay - bused | 2 11 ns
signals

T et CLK to signal valid delay — point | 2 12 ns
to point

T, Float to active delay 2 - ns

T, Active to float delay - 28 ns

T, Input setup time to CLK —bused | 7 - ns
signals

LI Input setup time to CLK — pointto | 10,12 -
point

T, Input signal hold time from CLK 0 - ns

21.5.266 MHz PCI Signal Timing

Symbol | Parameter Minimum Maximum Unit

T. CLK to signal valid delay - bused | 2 6 ns
signals

T et CLK to signal valid delay — point | 2 6 ns
to point

T, Float to active delay 2 - ns

T, Active to float delay - 14 ns

T, Input setup time to CLK —bused | 3 - ns
signals

J—. Input setup time to CLK — pointto | 5 -

point

T, Input signal hold time from CLK 0 - ns
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Appendix A: PCI 6152 33PC Part Description

Part number PCI 6152 33PC is a 160 pin PQFP which is designed to be a pin compatible part for Intel 21152
Bridge. Even though it is PCI 6152 33BC internally, some PCI 6152 functions are not available in this
configuration. This section will highlight these features.
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PCI 6152 33PC 160 pin pinout
PCI 6152 33PC does not support the following pins:

ENUM_L
L_STAT
EEPD
EEPCLK
GPIO[0]
GPIO[1]
GPIO[2]
GPIO[3]
P_CLKRUN_L
S_CLKRUN_L
EJECT

Thus, all functions associated with this pins, such as Hot Swap, power management, EEPROM, VPD, and GPIO
are not supported in this configuration.

Pin Assignment Sorted by Location

Location Pin Name Type 031 S_ADI[27] TS
001 VSS P 032 S_ADI[28] TS
002 S_PAR TS 033 S_AD[29] TS
003 S_SERR_L I 034 VSS P
004 S_PERR_L TS 035 S_AD[30] TS
005 NC 036 S_AD[31] TS
006 S_STOP_L STS 037 S_REQ_L[0] I
007 S_DEVSEL_L | STS 038 S_REQ_L[1] I
008 VDD P 039 S_REQ_L[2] I
009 S_TRDY_L STS 040 VDD P
010 S_IRDY_L STS 041 VSS P
011 S_FRAME_L | STS 042 S_REQ_L[3] I
012 VSS P 043 S_GNT_LJ[0] I
013 S_CBE_L[2] TS 044 S_GNT_L[1] 0
014 S_ADI[16] TS 045 S_GNT_L[2] O
015 VDD P 046 VDD P
016 S_AD[17] TS 047 S_GNT_LJ[3] I
017 S_ADI[18] TS 048 S_RST_L O
018 S_AD[19] TS 049 NC

019 VSS TS 050 VSS P
020 S_AD[20] TS 051 S_CLK I
021 S_ADJ[21] TS 052 S_VIO I
022 S_ADI[22] TS 053 S_CLK_O[0] O
023 VDD P 054 VSS P
024 S_ADI[23] TS 055 S_CLK_O[1] O
025 S_CBE_L[3] TS 056 VDD P
026 S_ADI[24] TS 057 S_CLK_O[2] O
027 VSS P 058 VSS P
028 S_AD[25] TS 059 S_CLK_O[3] O
029 S_AD[26] TS 060 VDD P
030 VDD P 061 S_CLK_O[4] O
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113 P_AD[12] TS
114 P_AD[11] TS
115 P_AD[10] TS
116 VDD P
117 P_AD[09] TS
118 P_ADI[08] TS
119 VSS P
120 VDD P
121 VSS P
122 P_CBE_L[0] |TS
123 P_ADI[07] TS
124 P_ADI[06] TS
125 NC

126 P_ADI[05] TS
127 P_AD[04] TS
128 VSS P
129 P_AD[03] TS
130 P_AD[02] TS
131 VDD P
132 P_ADI[01] TS
133 P_ADI[00] TS
134 S_AD[00] TS
135 VSS P
136 S_AD[01] TS
137 S_AD[02] TS
138 S_AD[03] TS
139 VDD P
140 S_AD[04] TS
141 S_AD[05] TS
142 S_AD[06] TS
143 VSS P
144 S_AD[07] TS
145 S_CBE_L[0] | TS
146 S_AD[08] TS
147 VDD P
148 S_AD[09] TS
149 S_AD[10] TS
150 S_AD[11] TS
151 VSS P
152 S_AD[12] TS
153 S_AD[13] TS
154 VDD P
155 S_AD[14] TS
156 S_AD[15] TS
157 VSS P
158 S CBE_L[1] | TS
159 BPCCE |
160 VDD P

062 NAND_OUT |O
063 GOZ_L |
064 RST_L |
065 VSS P
066 P_CLK |
067 P_VIO |
068 P_GNT_L |
069 P_REQ_L o
070 P_AD[31] TS
071 VSS P
072 P_ADI[30] TS
073 P_AD[29] TS
074 P_AD[28] TS
075 VDD P
076 P_AD[27] TS
077 P_AD[26] TS
078 P_AD[25] TS
079 P_AD[24] TS
080 VDD P
081 VSS P
082 P_CBE_L[3] |TS
083 P_IDSEL |
084 P_AD[23] TS
085 P_AD[22] TS
086 VSS P
087 P_AD[21] TS
088 P_AD[20] TS
089 P_AD[19] TS
090 VDD P
091 P_AD[18] TS
092 P_AD[17] TS
093 P_AD[16] TS
094 VSS P
095 P_CBE_L[2] | STS
096 P_FRAME_L | STS
097 P_IRDY_L STS
098 VDD P
099 P TRDY_L |STS
100 P_DEVSEL L | STS
101 P_STOP_L |STS
102 NC

103 VSS P
104 P PERR_L | STS
105 P SERRL | OD
106 P_PAR TS
107 P CBE_L[1] |TS
108 VDD P
109 P_AD[15] TS
110 P_AD[14] TS
111 P_AD[13] TS
112 VSS P
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Pin Assignment Sorted by Signal Name

Location Pin Name Type 106 P_PAR TS
159 BPCCE I 104 P_PERR_L STS
063 GOZ L I 069 P_REQ_L 0
062 NAND_OUT 0 105 P_SERR_L oD
005 NC 101 P_STOP_L STS
049 NC 099 P_TRDY_L STS
102 NC 067 P_VIO I
125 NC 064 RST_L I
133 P_ADI00] TS 134 S_AD[00] TS
132 P_ADI[01] TS 136 S_AD[01] TS
130 P_ADI[02] TS 137 S_AD[02] TS
129 P_ADI[03] TS 138 S_AD[03] TS
127 P_ADI[04] TS 140 S_AD[04] TS
126 P_ADI[05] TS 141 S_AD[05] TS
124 P_ADI06] TS 142 S_AD[06] TS
123 P_ADI[07] TS 144 S_AD[07] TS
118 P_ADI[08] TS 146 S_AD[08] TS
117 P_ADI[09] TS 148 S_AD[09] TS
115 P_ADI[10] TS 149 S_AD[10] TS
114 P_ADJ[11] TS 150 S_AD[11] TS
113 P_ADI[12] TS 152 S_AD[12] TS
111 P_ADI[13] TS 153 S_AD[13] TS
110 P_ADI[14] TS 155 S_AD[14] TS
109 P_ADI[15] TS 156 S_AD[15] TS
093 P_ADI[16] TS 014 S_AD[16] TS
092 P_ADI[17] TS 016 S_AD[17] TS
091 P_ADI[18] TS 017 S_AD[18] TS
089 P_ADI[19] TS 018 S_AD[19] TS
088 P_ADI[20] TS 020 S_AD[20] TS
087 P_ADI[21] TS 021 S_AD[21] TS
085 P_ADI[22] TS 022 S_AD[22] TS
084 P_ADI[23] TS 024 S_AD[23] TS
079 P_ADI[24] TS 026 S_AD[24] TS
078 P_ADI[25] TS 028 S_AD[25] TS
077 P_ADI[26] TS 029 S_AD[26] TS
076 P_ADI[27] TS 031 S_AD[27] TS
074 P_ADI[28] TS 032 S_AD[28] TS
073 P_ADI[29] TS 033 S_AD[29] TS
072 P_ADI[30] TS 035 S_AD[30] TS
070 P_ADI[31] TS 036 S_AD[31] TS
122 P_CBE_L|0] TS 145 S_CBE_L[0] TS
107 P_CBE_L[1] TS 158 S_CBE_L[1] TS
095 P_CBE_L[2] STS 013 S_CBE_L[2] TS
082 P_CBE_L[3] TS 025 S_CBE_L[3] TS
066 P_CLK I 051 S_CLK I
100 P_DEVSEL_L | STS 053 S_CLK_Q[0] 0
096 P_FRAME_L | STS 055 S_CLK_O[1] 0
068 P_GNT_L I 057 S_CLK_O[2] 0
083 P_IDSEL I 059 S_CLK_O[3] 0
097 P_IRDY_L STS 061 S_CLK_O[4] 0
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007 S_DEVSEL L [ STS
011 S_FRAME_L | STS
043 S_GNT_L[0] |1
044 S GNT_L[1] |O
045 S GNT_L[2] |O
047 S GNT_L[3] |1
010 S_IRDY_L STS
002 S_PAR TS
004 S PERR.L | TS
037 S_REQ_L[0] |1
038 S_REQ_L[1] |1
039 S_REQ_L[2] |1
042 S_REQ_L[3] |1
048 S_RST_L 0
003 S SERR_L ||
006 S STOP.L |STS
009 S TRDY_L | STS
052 S_VIO |
116 VDD P
008 VDD P
015 VDD P
023 VDD P
030 VDD P
040 VDD P
046 VDD P
056 VDD P
060 VDD P
075 VDD P
080 VDD P
090 VDD P
098 VDD P

108 VDD P
120 VDD P
131 VDD P
139 VDD P
147 VDD P
154 VDD P
160 VDD P
119 VSS P
157 VSS P
001 VSS P
012 VSS P
019 VSS TS
027 VSS P
034 VSS P
041 VSS P
050 VSS P
054 VSS P
058 VSS P
065 VSS P
071 VSS P
081 VSS P
086 VSS P
094 VSS P
103 VSS P
112 VSS P
121 VSS P
128 VSS P
135 VSS P
143 VSS P
151 VSS P
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PCI 6152 33PC vs 21152 pinout comparison

This section describes pinout differences between the Intel 21152 and PCI 6152 33PC and some the design
considerations for using the PCI 6152 33PC.

Pin Intel PCl 6152 Notes
No. 33PC
21152
5 s_lock_I N/C' The PCI 6152 33PC does not support the PCI

lock mechanism on its secondary interface.

49 s_cfn_I N/C The s_cfn_| pin specifies whether 21152 uses
internal or external arbitration. PCI 6152 33PC
only supports internal arbitration, so will only
function correctly in designs that do not use an
external arbiter.

102 p_lock_I N/C The PCI 6152 33PC does not support the PCI
lock mechanism on its primary interface.’

125 vdd N/C This is a power pin, and has no effect on
operation.

" N/C: No Connect.

** In most cases, this will not present a problem, as very few devices implement lock functionality.
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Appendix B : Sample Schematics

PCI 6152 PCl-to-PCI BRIDGE REFERANCE SCHEMATIC

FUNCTIONAL

PAGE DESCRIPTION

B COVER
PCI 6152 PCI-to-PCI BRIDGE
PCI BUS GOLD FINGER

4 PCI SLOT 0 and 1
s PCI SLOT 2 and 3
PCI SLOT 4
POWER

REVISION HISTORY:
REV. C 2/14/01

PCI_BRACKET

PLX Technology, Inc.

ffile
PCI 6152 DEMO BOARD
ORCAD Capture for Windows - Ver. 9.00.1153 B T DocvmenNumber For
[+ 4
Pate: Wednesday, February 14, 2001 Bheet 1ot 6
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12V PCI3V  PCI5V
{3}

PCI_VIO +12V

PB1 PA1
B1 -2V TRST Al —X
82 TCK 2V A2
83 GND MS A3 X
84 TDO I A4 fFg——
85 45V 5V A
INTB- 86 +5V INTA AG e
INTo- 87 -INTB INTC A7 &
88 -INTD 45V A8
89 -PRSNT1 RSVD1 A9 Mg
X—7 B10 RSVDI 48V (10) A0 SEOT-VAUX
811 -PRSNT2 RSVD2 At 1 X
X—3 B12 GND (3V KEY) GND A12 (3V KEY) [H5—X
X~y B13 GND (3 KEY) GND A13 (3V KEY) X
*—z B14 RSVD2 VAUX A4 AT
POLK 815 GND -RST A1S
816 CLK +5V (10) A16 GNT-
REQ- 817 GND -
818 -REQ GND A18 g~ PME
031 B19 +5V (10) PME- A9 rYiET]
AD29 820 AD31 AD30 A20
821 AD29 +3.3V A2l D28
AD27 822 GND AD28 A22 AD26
o 823 AD27 AD26 A23
824 AD25 GND A24 (—5=— A024
a3 825 +3.0V AD24 A25 SseL
a023 826 -C/BE3# IDSEL A26
827 AD23 +3.3V A21 AD22
021 828 GND AD22 A28 G020
D19 829 AD21 AD20 A29
830 AD19 GND A30 (57— D18
AD17 B31 +3.3V AD18 A31 Shnie
CBE2- 832 AD17 AD16 A32
833 -/CBE2# 3.3V A33 FRANE-
IRDY- 834 GND -FRAME A34
835 -IRDY GND A35 (55— TROY-
DEVSEL- 836 +3.0V TRDY A36
837 -DEVSEL GND A37 (55— T0p-
838 GND STOP A38 ¢
PERR- X—1 839 -LOCK 3.3V A39
840 -PERR SDONE Ad0 57X
SERR- B41 +3.0V ~$BO Ad1 =X
842 -SERR GND A42 (75— AR
cBEr- 843 +3.0V PAR A3 \D15
D14 B44 -C/BE1# AD15 A4
B45 AD14 +3.3V A5 D13
012 846 GND AD13 A6 a0t
AD10 B47 AD12 AD11 A47
848 AD10 GND A48 30— DS
X—53 B49 GND AD9 Adg
Y5 BONIC (ov KEY) NiC ASD (Y KEY) [57X
] B51 NIC (V KEY) NIC AS1 (5V KEY) | .
o 852 AD8 ~C/BEOF A2 G
853 AD7 +3.3V A3 AD6
AD5 854 +3.0V AD6 A54 ADe
AD3 855 ADS AD4 A5
836 AD3 GND A6 (g AD2
AD1 857 GND AD2 AS7 400
858 AD1 ADO A58
859 +5V (10) 45V (10) A9
X—57 B60 -ACK64 -REQ64 ABO X
861 +5V 45V Ag1
862 +5V B
PCIBSIDE_OPEN PCIASIDE_OPEN
4
4

GOLD FINGER
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AD[31:0] )y U3 pre({ SAD[31:0]
ADO
P_AD0] $_AD[0
PLAD[1] S_AD[1] A Y
P_ADI2) S.ADI2] g SFRAME- 10k, \'R13
P_ADI3) S_AD[3 SIRDY- 10k Ri4
b ‘;} s :g{g STRDY- 10k R15 RS54
- g SSTOP- 0k (5 SAD24 2 1
i—:g g{ z—ﬁg{j SDEVSEL___ 10k R20 VIV «sIDseLo
P_AD(s] s ADfs] Hgn
PZAD[S] S_AD[] . .
e S S DY
= pLaD[11] S_AD11] 10 ohm
3 PAD[12] S_AD[12 #56
PLAD[13] S_AD[13
13 P AD[14] S_AD[14 £abzt ! d (siDSEL2
P_AD[15] S AD[15] iy 100hm
o S-aoliel e SREQD- 106, ALR23 Ro7
S il i S O
; }‘:g ;g% g }‘:g ;g i D20 SREQ3- 0K R26 10 ohm
PLAD[21] S_aD[21] (i1 e
PLAD[22] S_AD[22]
PLAD[23] S_AD[23]
PLAD[24] S_AD[24]
P_AD[25] S_AD[25]
P_AD[26] S_AD[26]
PLAD[27] S_AD[27]
P_AD[28] S_AD[28]
P_AD[29] S_AD[29] 3 3 3
P_AD[30] S AD(30]
P_AD[31] S_AD[31]
cBE P_CBEO# S_CBEO#
CBE PLCBETH S CBET# Rz frs Ree
cBE2 P_CBE2# S CBE2# 1ok 106
CBES- P_CBEH S CBESH
DEVSEL. P_DEVSEL L S_DEVSEL L
FRAME P_FRAMER S_FRAMES
NT- PLGNT# S_GNTO NUM-
IRDY- PLIRDY# S_GNTI# foees ezt ENOM
PAR P_PAR S_GNT2 . SGNT2
REQ- PREQ# S_GNT3# SGNT.
PRST- PLRSTS X
STOP- PLSTOPS N E s —— AL
TRDY- PTRDYE STRDY# ar STRDY.
IDSEL IDSEL S_PAR SPAR
SERR- P_SERR S_REQD SREQO
PERR- P_PERRY STREQI+ SREQ1
S REQ2F SREQ2-
HPCLK K—— M5 ik S_REQ3# SREQ3- PCLK POLK IR AJAM HPCLK HPCLK
— B enume §_sTops [Bo—SaToP- (sSTOP- sons HSCL BIRAR@N__SPCLKO /5 g
— L sTAT S_RST# . PRST-
- s 5 _SERRS [ —oEAR- SSERR- HSCLK1K RIRARDN_SPOLKT ¢spc k1
Q 7] /00 S_PERRZ SPERR- ‘2 R5{_\JAcdm__ SPCLK2
) HscL AR SPCLK2
VDD S_CLK SCLK
VDD S_CLKO HSCLKO 100t HSCLK RZAAARD__SPOLKS ¢ 5p01 ks
VDD S_CLK1 HSCLK1
i ivop s cLk2 HSCLK2 HSCL BR AN ___SCLK
311 VoD SCLK3 HSCLK3
] VoD SCLKé HSCLK4
VDD .
e e
4 voo SCLKRUN# a2
15| V00 A19
5 s 300 ohm
5] Yoo At BPCCE 200 onm
VoD BPCCE (573
B EEPCLK [
vss EEPD
B13 1 yss esect 214 BT (Ceuect
vss
L2 1yss Gpioo K2 88100
S8 GPIOT P15 GPIOZ
D10 | /S8 GPI02 715 GPI03
oy ]IS GPIO3
v
3 6oz L
vss 00Z_L M50
BN wane v [N WaND OUT
ki1 VSS N5 vee vee
L vss SVIO [y
S5 8388333 e R
ekttt atal R2 THIS IS AN UNVERIFIED EXAMPLE
PCI 6752 svig Pvig 300 ohm
10k U5 PLEASE CHECK FOR POSSIBLE MISTAKES
. | PLX DOES NOT ASSUME ANY RESPONSIBILITY
7, VCQ A7 OR LIABILITY OUT OF THIS APPLICATION
EEPCLK *—9 o nE
EED S1soa  anp [ PLX Technology, Inc.
\ 1524002 [
PCI 6152 DEMO BOARD
EEPROM is optional fize | Document Number Fev
c c
IDate:Wonday, February 26, 2001 Phest 3 o 6
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PCI SLOT 0

B Aa—

-12V 43V PCI_5V svio +12v
PB2 PA2
B1 -12v -TRST A1 J‘K
X—3182 TCK +12V A2
4183 GND TMS A3 X
L84 100 TOI A f5—!
B5 +5V 45V A5
INTA-
. B6 +5V AINTA A6 g
HiES B7 -INTB ANTC A7 INTC
B8 -INTD +5V A8
9 -PRSNT1 RSVD1 A9 X
X—7-1 B10 RSVD1 +5V (10) A10
B11-PRSNT2 RSVD2 A11 X
X—57] B12 GND (3V KEY) GND A12 (3V KEY) X SLOT_VAUX
X—7] B13 GND (3V KEY) GND A13 (3V KEY) X
*—13 814 RsvD2 VAUX AT4 PRST-
SPCLKO B15 GND -RST A15
B16 CLK +5V (10) A16 GNTO-
SREQO- B17 GND -GNT A’
B18 -REQ GND A18 g— PME-
B19 +5V (10) PME- A19
S:Bg; B20 AD31 AD30 A20 AD30
B21 AD29 +3.3V A21 AD28
SAD27 B22 GND AD28 A22 AD26
SAD25 B23 AD27 AD26 A23
B24 AD25 GND A24 H5z— AD24
. B25 +3.3V AD24 A25
ggggg B26 -C/BE3# IDSEL A26 1DSELO
B27 AD23 +3.3V A27 AD22
a0zt 828 GND AD22 A28 Doy
SAD1S 829 AD21 AD20 A28
B30 AD19 GND A30 57— AD18
SAD17 831 +3.3V AD18 A3 N
SCBE2- B32 AD17 AD16 A32
B33 -/CBE2# +3.3V A33 FRAME-
SIRDY- GND FRAME A34
B35 -IRDY GND A35 [Z—1 TRDY-
SDEVSELy, B36 +3.3V TRDY A36
B37 -DEVSEL GND A37 [3g—1 STOP-
SLOCK- £38 GND STOP A3
SPERR- B39 -LOCK +3.3V A39
B40 -PERR SDONE A40 X
SSERR- B41 +3.3V -8B0 A41 X
B42 -SERR GND A42 [H—1 AR
. B43 +3.3V PAR A43
gggﬁl B44 -C/BET# AD15 A44 ADTS
845 AD14 +3.3V AdS AD13
B46 GND AD13 A46
2:8:5 i B47 AD12 AD11 A47 i AD1
B48 AD10 GND A48 7o—1 AD9
X—51 B49 GND AD9 Ad9
X—271 B50 NIC (5V KEY) N/C A50 (5V KEY) fz7—X
X—5 B51 NIC (5V KEY) N/C A51 (5V KEY) e7—X .
o7 B52 ADS “CIBEO# AS2 CBED
B53 AD7 +3.3V A53 ADG
SAD5 B54 43,3V AD6 AS4 e
3AD3 855 ADS AD4 AS5
B56 AD3 GND A56 57— AD2
SAD1 857 GND AD2 A7 pres
B58 AD1 ADO A58
. B59 +5V (10) 15V (10) A59 .
ACKo4 B60 -ACK64. -REQ64 ABO (REQsH
BB1 +5V +5V AB1
B62 +5V +5VAB2
PCI_CONNECTOR PCIASIDE_OPEN
v R30
V SLOCK-
10k
R31
ACK84-
10k
R32
REQ64-
10k
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PCI

SLOT 1

gy gy sUo 12
P83 PAY
81 -12V -TRST A1 F5—X
*—5 82 TCK 12V A2
4183 6ND THS A8 [5—X
L—— 84 TDO I A4 Fe—!
B5 45V +5V A5
SINTB-
86 45V -INTA A6
§M§ 87 -INTB INTC A7 SINTD:
88 -INTD W5V A8
B9 -PRSNT1 RSVD1 A9 [—5—X
X—7 B10 RSVD1 45V (10) AT0 —
B11-PRSNT2 RSVD2 A1
X—737 B12 GND (3V KEY) GND A12 (3V KEY) [5—X SLOT_VAUX
xx: ;] B13 GND (3V KEY) GND A13 (3V KEY) [—ry—X
— B14 RSVD2 X At
SPCLK1 815 GND -RST A1S SPRST
« B16 CLK 45V (10) A16 SaNTH-
SREQ1- 817 GND “aNT A
B18 -REQ GND A18 o SPUE.
819 45V (10) PME- A19
S0 820 AD31 AD30 A20 SAD30
821 AD29 +3.3V A2 U
SAD27 822 GND AD28 A22 Sh0ae
SAD25 823 AD27 AD26 A23
824 AD25 GND A24 24— shooe
825 +3.3V AD24 A25
§ES§§ 826 -C/BE3H IDSEL A28 SIDSELT
827 AD23 +3.3V A27 a0z
SAD21 828 GND AD22 A28 Shnee
SAD19 829 AD21 AD20 A29
830 AD19 GND A30 [ o
SAD17 831 +3.3V AD18 A3 o
SCBE2- 832 AD17 AD16 A32
833 -/CBE24 +3.3V A33 SERANE.
SIRDY- GND FRAME A34
835 -1RDY GND A35 [—5—1 STROY.
SDEVSELy, B36 +3.3V TRDY A36
837 -DEVSEL GND A37 [ ssron.
SLOCK- 838 GND STOP A38
SPERR- 839 -LOCK 23,3V A30
840 -PERR SDONE Ado 731X
B41 +3.3V ~$B0 A41
SOEAR 842 -SERR GND A42 SPAR
843 433V PAR A3
o 844 -CIBETH AD15 Ad4 SAD15
845 AD14 +3.3V AdS sa013
SAD12 B46 GND AD13 A46 e
SAD10 847 AD12 AD11 Ad7
848 AD10 GND A48 [—o— sa0s
X—55 849 GND AD9 Ad9
xx: 7] BSO NIC (5V KEY) NIC A5 (5V KEY) 2 j(x
5] B51 N/C (5V KEY) NIC AS1 (5V KEY) | .
o B52 ADS ~C/BEO# AS2 SCBEO:
853 AD7 +3.3V AS3 a0
SADS B54 +3.3V AD6 AS4 Shoe
SADY 855 ADS AD4 A35
856 AD3 GND A36 27— a0z
SAD1 B57 GND AD2 A57 SADO
858 AD1 ADD A58
- B59 +5V (10) +5V (10) A59 .
Ackes 860 -ACK64 -REQG# ABO REGed
B61 +5V +5V AB1
862 +5V oy e 22—
PCI_CONNECTOR PCIASIDE_OPEN
v
v

THIS IS AN UNVERIFIED EXAMPLE

PLEASE CHECK FOR POSSIBLE MISTAKES
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PCI

SLOT 2

“12V 43V PCISV svio +Hav
PB4 PA4
{1 -t2v STRST A1 f—X
*x—2 82 TCK 2V A2
83 GND TS A3 H—X
L84 00 0 At (—)
B5 +5V +5V A5
SINTO- 86 45V -INTA A6 b
vk 87 -INTB AINTC A7
86 -INTD 45V AB
89 PRSNTI RSVDT A9 35—
*—3 810 RSVDI1 48V 10) K10 [
B11 -PRSNT2 RSVD2 A11
%—5{ B12 GND (3V KEY) GND A12 (3V KEY) o—X ST
X—; B13 GND (3V KEY) GND A13 (3V KEY) 9—X
X—¢ B14 RSVD2 VAUX A4 SPRST-
SPoLK2 Bis oD NH
& B16 CLK +5V (10) A16 SGNT2-
J— 817 GND -GNT A
818 -REQ GND A18 [Ho— SPME-
819 45V (10) PME- A19
) 820 ADS AD30 A20 SAD30
821 AD29 3.3V A21 SAD28
a7 822 GND AD28 A22 O
e 823 AD27 AD26 A28
824 AD25 GND A24 [5-—1 SAD24
825 +3.3V AD24 A25
sones 826 -C/BE3# IDSEL A26 SIDSEL2
827 AD23 8.3V A27 D22
a0t 828 GND AD22 A28 SAD20
v 829 AD21 AD20 A28
830 AD1S GND A30 [5—4 SAD1S
a7 831 +3.3V AD18 A3 hnie
. 832 AD17 AD16 A32
833 -/CBE2¢ 43,3V A33 SFRANE-
SIRDY- 34 GND -FRAME A34
835 -IRDY GND 435 |-o—1 STRDY-
SDEVSEL 836 +3.3V TRDY A36
837 -DEVSEL GND 437 55— SSTOP-
SLOCK- 838 GND STOP A38
oo 839 -LOCK 3.3V A39
SDONE A40 [~ :XX
-3B0 Ad1
SSERR- aND As2 |24
PAR A43 SPAR,
SCBE!- SAD15
Seet AD15 Add
+3.3V Ad5 SAD13
sao12 AD13 A4S SAD11
saot ADI1 Ad7
GND A48 |-o—1 SADS
ADY A49
NIC A50 (5V KEY) :xx
NIC AS1 (5V KEY) [ .
g:gg ~C/BEO# AS2 SOBED
+3.3V A53 SADS
a5 AD6 AS4 3AD4
shos AD4 ASS
GND 456 [-2—1 A2
AD2 A57 3AD0
SAD1 ADO A58
. 859 45V (10) 45V (10) A59 .
ACKo4 860 -ACK84 “REQ64 A G
861 45V 5V A61
862 45V 45V A2
PCT_CONNECTOR PCIASIDE_OPEN
v
v
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PCI SLOT 3

2V sV PCISV SVI0 +1av
PBS PAS
Bt -2y STRST AT X
*—;— B2 TCK +12V A2
B3 GND ™S A3 [—X
L—— 8¢ T00 T0I A4 [s—!
B +5V 5V A5 INTD-
86 +5V -INTA A6
Smg 87 -INTB AINTC A7 INT
B8 -INTD +5V A8
9 -PRSNTY RSVDT A9 X
B10 RSVD1 +5V (10) A10
B11 -PRSNT2 RSVD2 A11 [7—X
B12 GND (3V KEY) GND A12 (3V KEY) fq3—X SET-VAUX
B13 GND (3V KEY) GND A13 (3V KEY) X
814 RSVD2 Al4
SPCLK3 B15 GND | 15 PRST
& B16 CLK +5V (10) A16 GNT3-
SREQ3- 817 GND ~GNT A17
818 -REQ GND A18 {—o— oME-
B19 45V (10) PME- A19
g:gg; 820 AD31 AD30 A20 AD30
821 AD29 +3.3V A21 AD28
5AD27 822 GND AD28 A22 AD26
SAD25 823 AD27 AD26 A23
824 AD25 GND A24 {51 AD24
825 +3.3V AD24 A25
Sgggg 826 -G/BE3# IDSEL A26 DSELS
827 AD23 +3.3V 27 AD22
SAD21 828 GND AD22 A28 AD20
SAD19 829 AD21 AD20 A29
830 AD19 GND A0 {574 AD1B
SAD17 831 +3.3V AD18 A3 \D16
oBED- 832 AD17 AD16 A32
833 -/CBE24 +3.3V A33 ERAME-
SIRDY- 834 GND FRAME A34
835 -IRDY GND A35 {—5——1 TROY-
SDEVSEL 836 +3.3V TRDY A36
837 -DEVSEL GND A37 [—35—1 STOP-
SLOCK- 838 GND STOP A38
SPERR- 839 -LOCK +3.3V A39
840 -PERR SDONE A4D (37X
SSERR- B41+3.3V -$BO A4l X
842 -SERR GND A42 {354 PAR
843 +3.3V PAR A43
Eﬁgﬂ B44 -C/BE1# AD15 A4 ADTS
s 4014 +3.3V AdS AD13
B46 GND AD13 A46
::g:g B47 AD12 AD11 Ad7 i AD1
848 AD10 GND A48 {—5—1 400
X—£5 B49 GND ADS Ad9
xx: T BSO NIC (5V KEY) N/C A0 (SV KEY) I~ :xx
— B51 NIC (5V KEY) NIC AS1 (SV KEY) | .
e 852 ADS ~CIBEO# AS2 CBE0
853 AD7 +3.3V AS3 AD6
SADS 854 +3.3V AD6 AS4 AD4
SAD3 855 ADS AD4 AS5
856 AD3 GND AS6 {21 AD2
SAD1 857 GND AD2 A7 AD0
856 AD1 ADD A58
. 859 +5V (10) +5V (10) A9 .
ACKS# 860 -ACK64 -REQ64 AG0 REQE:
B61 45V +5V AB1
862 +5V +5V AB2
PCT_CONNECTOR PCIASIDE_OPEN
v
v

THIS IS AN UNVERIFIED EXAMPLE

PLEASE CHECK FOR POSSIBLE MISTAKES

PLX DOES NOT ASSUME ANY RESPONSIBILITY
OR LIABILITY OUT OF THIS APPLICATION
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PCI_3V 43V

Optional Regulator for PCI 6152 VDD
‘ P15V if system 3.3V is not available. ‘
PCILSV 15V VGO
‘ PCI 6152 VDD p\ v

R37
121 F
TT1086C_T0220
2 k3 cps s ke k7 ks ke _kw HEADER 2
= ‘ = ~ T~ T 7
1UF_g10UF_DIP R39 1UF_E{1UF_E{1UF_E[1UF_E [10UF_DIA10UF_DIA10UF_DIAtOUF_DIP
196_F
| PCI 6152 VDD
PCI_3V
PCI_VIO PVIO PCI 5 svio ‘
i
; a7 <pas _bae _fowo ‘ TOGGLE SHITCH

Both PVIO and SVIO connections are optional for PCI 6152.
At 33Mhz, SVIO can be connected to 5V or 3.3V depending on whether 5V PCI ‘
devices are on the secondary PCI bus.

At 66MHz, SVIO should never be connected to 5V.

‘ Live Insertion Application

THIS IS AN UNVERIFIED EXAMPLE

PLEASE CHECK FOR POSSIBLE MISTAKES

PLX DOES NOT ASSUME ANY RESPONSIBILITY
OR LIABILITY OUT OF THIS APPLICATION

PLX Technology, Inc.
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Appendix C: Application Notes

PCl 6152 66BC Application Note 1: Connecting PCI 6152 66BC to the AGP interface

Introduction

PCl 6152 66BC is a 32-bit 66 MHz PCI-to-PCI bridge for high performance designs. This application note
describes how to utilize the existing AGP interface a 66 MHz PCI slot and implement a 66 MHz PCI add-in card
design with multiple PCI devices. PCl 6152 66BC can be used behind the AGP interface to bridge the PCI
devices.

The AGP interface specification uses the 66 MHz PCI specification as an operational baseline, and provides
extensions to it. As such, it is possible to connect a purely PCI device behind the AGP connector, as all PCI
signals are supported by the interface. However, AGP interface is optimized for a point to point topology, so only 1
device can be connected to the interface.

PCIl 6152 66BC can provide the electrical isolation and arbitration necessary to connect more than one 66 MHz
PCI device to the AGP interface.

Typical Applications

One application would be for a graphics adapter with multiple monitor support, using multiple AGP devices
(running as PCI). Most computers do not have 66 MHz PCI slots, so this is the simplest way to implement existing
AGP chips in multiple configurations.

Applications are not limited to graphics chips or AGP devices. Other PCI devices can also be connected in this
way.

Design Consideration

Since AGP was designed for a single device only, there is no IDSEL pin for configuration. For most systems, it is
assumed that the AGP device uses AD[16]. When connecting the PCI 6152 66BC, its primary IDSEL pin should
therefore be connected to AD[16] of the AGP interface. On the secondary side, this presents the same problem
when connecting more than one AGP device. The solution to this issue is implementation specific, and is left to the
system designer.
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Appendix

D: Timing Diagrams
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Figure 1:

Primary to Secondary Type 1 to Type 0 Configuration Cycle conversion.
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Figure 2 : Primary to Secondary Type 1 to Type 1 Configuration Cycle passing.
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Figure 3 : Secondary to Primary Memory Read Line transaction.

PCIl 6152 Data Book v2.0

© 2003 PLX Technology, Inc. All rights reserved. 107




5684.23 5400 6000 B200 6400 BE00 (6800 F060.9% ns

PCLE = 0

PFRAME L = 1

PCBE[3:0] = 'h =z
AD([31:0] = *h zzzzzzez
PLDEV L =

PIRDY L =

PTRDY L =

PSTOP L =

PREQ _L[0] =
PGENT_L[0] =

SCLE =

SFRAME L =

SCBE[32:0] = 'h
AD[31:0] = *h 0003000
SLDEV L =

H HE R R R BSOS R R BE BB R

SIRDY L =
STRDY L =
SSTOP_L =

Uy rrryUryuuoiuur iUy U L LWL L

I L L] |
0 F&lo F——s]o —17 o
[aB+ [BC* [cp* [pE* [EF* [pow M+ s+ ———Js F{v - {# —{+ [11% [20+ [33« [aa+ [55* g7+ [78* [ga* [onw |
I [ | I 1
1 Y I I L] I [ U B I Y I
I [ |
L]
| 1 I
I
muuuyuyudyyrryyoouyrr Uy Uy U U U o L
I LT |
0 f {efo 1 {7 1o
2+ [BC* |CD* [DE* [EF* [00* [11BBSESA * [1i* |22+ [33= [44* |65~ |67~ [78% [Be~ [9A~ [+
I L] |
[ I IO [ L N Y I O |
I L] |
I

Figure 4 : Primary to Secondary Memory Read transaction.
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Figure 5 : Secondary to Primary Memory Read transaction.
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Figure 6 : Primary to Secondary Memory Write transaction followed by Secondary to

Primary Memory Write transaction.
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Figure 7 : Secondary to Primary Memory Write transaction.
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