CO-MEM Lite

AN3042 Integrated Circuit
Technical Reference Manual

Version 1.2

Preliminary — Information Subject to Change
February 1, 1999

- Anchor Chips
A\ Incorporated
A“CHORCH'PS 12396 World Trade Drive

M/S 212
San Diego, CA 92128
(619) 613-7900 Fax (619) 676-6896



The information in this document is subject to change without notice and should not be construed
as acommitment by Anchor Chips Incorporated. While reasonable precautions have been taken,
Anchor Chips Incorporated assumes no responsibility for any errors that may appear in this
document.

No part of this document may be copied or reproduced in any form or by any means without the
prior written consent of Anchor Chips Incorporated.

Anchor Chips products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or
sustain life, or for any other application in which the failure of the Anchor Chips product could
create a situation where personal injury or death may occur. Should Buyer purchase or use
Anchor Chips products for any such unintended or unauthorized application, Buyer shall
indemnify and hold Anchor Chips and its officers, employees, subsidiaries, affiliates and
distributors harmless against all claims, costs, damages, expenses, and reasonabl e attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Anchor Chips was negligent
regarding the design or manufacture of the part.

The acceptance of this document will be construed as an acceptance of the foregoing conditions.

The AN3042 Technical Reference Manual, version 1.2

Copyright 1998, 1999, Anchor Chips Incorporated
All rights reserved.

Document :

AN3042 TRM, version 1.2 Page i



Preliminary — Information Subject to Change — February 1, 1998

Table of Contents

L@y Y 1
IINTRODUGCTION ...uttiutteueteueasteasueeseeusesusesseesueesseassesaseaasssaeeaseaseaaseaaseaasesaeesseeab e e s e e aeeeaeeeaeeeae e st embeanbeembesaeesbeesaeenbeeneannas 1
o T 2
FUNCTIONAL DESCRIPTION ....uttittettettseesueasseasseasesssesasssseessesssesasessssssssasssssasseansssnsesnssssssssesssesssesssesnsssasssnessseensesnns 2
PIN DESCRIPTION ...tcutueetesesestesesessesessssesesessssessssesessssssessssessssssesessnsessssssesessssessssssesensssessssssesessnsesessssesensnsesessssesensnsesens 3
PACKAGE DRAWING. ... .eiutiiteeiteesteeateeseeseesaeasseaabeaseaabesaeesseesbeaabeaaseaasesaeeeaeeeaeaabeambeeabeeabesaeesheesbeeabeeeeeanesanesanesneaseanne 7
TN 10
IMEEMORY IMIAP ...ttt sttt sttt ettt sttt b ettt e h e e sh e s b e e b e e b e e et S ae e eae e eb e 2 bt e ab e eae e £heeeh e e ab e e aEeameeeanesanesaeabeanbeennennnasanans 11

PC I BUS.....c ettt sttt ettt sttt a et e a2t e e s e e b e s e s et e se e s et eRe b et e ReseebeR e s b e Ae e A e R e et eRe et eR e st eRe et ere s teneas 12
PCl CONFIGURATION SPACE ....c.ecteutteteseseesesesesseseseesenesessesssssesessesessssesensssesensssesensssesessssesensssesessssesesssesessssesensssesens 12
PCI BUS COMMANDS .......ttittetteite et aitesteasteasteaatesasesseasaeaaseaaseaeeaasesaeaaseaaseaaseaasesasesaeeabeeaseaasesasesasesaeanseanbeensennsasanans 17
PCI 17O POINTERS ....tttettsteseeteste sttt st sttt st st s tese et sbeseebesbeseeb e st e seebesbeseebesbeseebesbeseebeebe st ebenbeneebeebeneebenbeneebenbeneeneneeneas 18

L 1 2 I = 1 TP 19
(GENERAL DESCRIPTION .....ciittettettatesusesueesseessesasesassssssssasseasseassesssssssssssessssssssasesassssssssssseansessessssssssseessesssesssesnnes 19
INTERFACE DEFINITIONS. ...vtutteteteesesesenseseseesesesessanessesesessesesessesensssesensssesensssesensssesensssesensssesenessesensssesensssesensssesenees 19
TIMING DIAGRAMS ...ctiiutiitteitientee et ettt st e saeeate e bt e bt eaeeeaeesbeesheeabe e ee e aeeeae e eRe e aR e 2 b e e abeea b e eaeesheesbeeabeebeeneeeanesanesaeaseanne 22

1°C SERIAL PORT AND AUTO-CONFIGURATION ......oviieiieeeeeseesisseesseeeessseseessssssesssssssssesssesessssssssssssnssssnes 32

OPERATIONSREGISTERS ...ttt sttt sttt s et se bt e e s e bese st et e e ssebenessetenesnnnas 36
OPERATIONS REGISTERS ADDRESSES. ......vcstuttesteesesessssesessssesessssensssssesessssensssssesessssessssssesessssesessssesessssessssssesessssesens 37
OPERATIONS REGISTERS DESCRIPTIONS.......ucettettattsttaseasseasseaseasseasessseessesssesasessssasesssasseassessesnsssssssssessesssesssesnnes 38

PERFORMANCE CHARACTERISTICS ..ottt sttt st ss st ne s 49
ABSOLUTE MAXIMUM RATINGS. ... cettutteteeseeseseseeseseseesesessssasessesesessssessssesessssssensssesesessesensssesensssesensssesensssesensssesenees 49
RECOMMENDED OPERATING ENVIRONMENT ......uitutiitieiteesteaiteaseeseesseasseessesseassssasesseassesssessssnsssssesseassesnsessessessenns 49
RECOMMENDED OPERATING DC PARAMETERS -- LOCAL BUSAND OTHER NON-PCI SIGNALS.......cocevrereeirerenen. 49
RECOMMENDED OPERATING DC PARAMETERS -- PCl BUS SIGNALS ...ttt 50
TIMING PARAMETERS -= LOCAL BUS SIGNALS ....cutititeirieteeesisteseseseesesestesesessesesessesesessesessssessssssesessnsessssssesessssenssenses 50
TIMING PARAMETERS -- 12C SERIAL PORT BUS SIGNALS.......vovereeieseeeesesssssssssssssssssseessssssesssssssssssssssssssssassenns 51
TIMING PARAMETERS -- PCI BUS SIGNALSAND AN3042 DERIVED SIGNALS......covveeteerereerereetereseneesesessesesessesesenss 52

F NN R0 A @t Ny @ 53
LOCAL BUS CONFIGURATIONS .....ceiutisuteateasteateeusesssesseesseassesasesassssasseasseanseassansssssssssessesssesnsssasssssesseassesnsesnsessesenss 53
PCl BUS IMASTERING.....ccutteteteetesesesseseseesasesessesessssanessssensssssesessesessssesensssesessssesensssesesessesensssesessssesensssesessssesensnsesens 53
120 IMEESSAGE UNIT ...eiiiiiiie e iieee ettt e e ettt e e ettt e e e bt e e e eateeeeeabeeeeaabeeeeaanseaaeasseeaaasseeeeansseaeasbeeaeasseeeeansnneessseeesansneesannnns 54
DIRECT ACCESS ... uteuteetesesestesessesesesessesessesesessssensssesensssesensssesenessesessssesensssesessssesensssesesessesensssesessssesesssesessssesensnsesens 55
HOST BRIDGE ......utiiuiiiuieitiestee it e ettt sae e bt ettt e s atesheesheeabe e be e e e eaeeeae e ehe 2 bt eabeeabeeheeeh e e abe e aEeeaeeeanesanesaeabeenbeenbennsananans 56
DUAL PORT SHARED IMEMORY ....ccutitrteutiesesesensenesaesenesesseessesenessesessssesensssesessssesensssesessssesensssesessssesensssesessssesensnsesens 56

AN3042 TRM, version 1.2 Page iii



Preliminary — Information Subject to Change — February 1, 1998

Bus Master/Slave
Interface

(PCI Bus

L

PCI 2.1 Bus Interface

OVERVIEW

Up to 16 KByte Burst User-Configurable Interface
Transfers on PCI Bus

L

L

1,O Message

Transport Unit

W,

CO-MEM Lite™

Local Processor Bus Interface

(Supports Burst Mode)

Local Bus )

12c
Operation
Registers AN
/ 1,0 Message Transport Unit
Allows Local Processor Provides Required FIFOs and

Direct Access to PCI Bus Interrupt Status Registers

AN3042_BD.vsd

Introduction

The AN3042 is one of the PCl interface controllers in the Anchor Chips CO-MEM family. The
AN3042 provides a PCI master/target interface with direct connects to many popular
microprocessors. It provides 16K bytes of internal SRAM that is used as shared memory between
the local microprocessor and the PCI bus. An I,O message unit, complete with message queues

and interrupt capability, is also provided. The AN3042 allows the designer to interface an

application to the PCI bus in a straightforward, inexpensive way.
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Features:

16K Bytes of shared memory

Master and Target PCI V2.1 compliant interface

Embedded host bridge capability

Direct interface to many microprocessors

I,O message transport unit

Local bus clock rates up to 50 MHz

3.3 Volt Power Supply including compatibility with 5 Volt PCI Bus signaling
160 pin thin plastic quad flat package

Functional Description

The AN3042 is composed of a number of shared resources that allow effective data movement between the
local bus and the PCI bus.

A primary resource within the AN3042 is its 16K bytes of dual port memory. This memory is interfaced to both
the PCI bus and to a local microprocessor bus. This shared memory can be accessed as a target from both
buses at the same time for inter-process communication. From either the local or PCI bus the AN3042 can be
directed to become a PCI bus master to move data into or out of the internal shared memory as a direct
memory access (DMA). The AN3042 can DMA across the PCI bus any size data block, up to 16K bytes. It
uses the full bursting capabilities of the PCI bus for maximum efficiency and can transfer data over the full 32-bit
PCl address space. The AN3042 implements optional requirements of the PCI specification by selecting the
optimum PCI command for each transaction in order to maximize overall efficiency of the system platform.

The AN3042 provides a direct access mechanism from the local bus to the PCI bus. With it, the local processor
can direct the AN3042 to run a PCI bus master cycle of any kind to any address. This means that the AN3042
can run PCI configuration cycles allowing it to be used as a host bridge.

Four First-In First-Out (FIFO) storage elements provide another resource to the user. These are for general
purpose usage and are accessible from either the PCI bus or the Local bus. When the 1,0 messaging unit
functionality of the AN3042 is to be used, the four FIFO become part of the 1,0 messaging unit of the AN3042.
The 1,0 messaging unit consists of the four FIFO and the 1,0 system interrupt registers. The shared memory of
the AN3042 is used to store 1,0 message frame buffers while most of shared memory is still available for
general purpose use. Efficient 1O messaging is realized by using the direct access mechanism for the local
processor to retrieve and post 1,0 message pointers to other 1,0 agents. And, data transfer of the message
buffers is made very efficient using the AN3042 PCI bus mastering controller to burst the message frames to
other I,0 agents.

Mailbox registers are specially synchronized so that they can be accessed from both the PCI side and the local
side simultaneously without data corruption. By writing to the mailbox registers, a method is available for the
local processor to cause an interrupt to the host and vice versa. This is enabled by the interrupt mask located in
the AN3042 Operations Registers. These mailboxes are useful for implementing a software-controlled access
protocol to the shared memory, (for instance, semaphores).

The AN3042 includes an interrupt controller. There are separate interrupt mask and command/status registers
for the PCI bus and the Local bus. The interrupt sources are DMA completion, mailbox, FIFO not empty (also
for 1,0), FIFO overflow, PCI master abort, PCI target abort, and there is an external interrupt input pin.

An I°C serial interface is provided to allow the use of a serial EEPROM for non-volatile storage of AN3042
initialization parameters including PCI configuration information and local bus settings. The AN3042 will

OVERVIEW AN3042 TRM, version 1.2 Page 2



optionally access the EEPROM after reset and download the initialization information before responding to PCI
or local bus transactions. The I°C serial interface can be used after power-up to provide access to other I°’C
serial peripherals. This gives a simple way to connect the wide variety of available 1°C serial components to the
local or host processor.

The AN3042 local bus is a flexible, configurable interface that is designed to readily connect to many industry
standard microprocessors.

The following block diagram illustrates a generic application for the AN3042.
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Pin Description

The Pin Type for AN3042 is defined as follows:

in Input is a standard input-only signal.

out Totem Pole Output is a standard active driver.

t/s Tri-State is a bi-directional, tri-state input/output pin.

slt/s Sustained Tri-State is an active low tri-state signal driven by only one bus agent at a time.

When ownership is passed to another agent, the signal is driven high for one clock, and
then tri-stated for an additional clock before being driven by the new owner.

o/d Open Drain signals allow multiple devices to share the pin as a wired-OR.

OVERVIEW AN3042 TRM, version 1.2 Page 3



PC

Bus Signals

Signal Name

Description

CLK

CLOCK. This is the PCI Bus clock and is the timing reference
for all PCI bus transactions. The AN3042 can operate with up
to a 33 MHz PCI bus interface.

RST#

RESET. This signal is the PCI bus reset. Itis one of the few
PCI signals which may be asserted or de-asserted
asynchronously to the PCI bus clock (CLK).

AD[31:0]

t/s

Address and Data. These signals represent the PCI bus
address and data signals multiplexed on the same PCI pins.
Information on these pins is identified as an address during the
clock cycle in which the signal FRAME# is first asserted. This
is termed the “address phase” of a bus transaction.
Information on these pins represents valid read or write data
when both IRDY# and TRDY# are asserted, based on the
current cycle type as defined on the C/BE lines during the
address phase. This condition is termed the “data phase” of a
bus transaction.

C/IBE#[3:0]

t/s

Command and Byte Enables. These pins are used with the
AD[31:0] pins. During the address phase of a bus operation,
they identify the bus command to be performed. During the
data phase of a bus operation they identify which bytes are
involved.

PAR

t/s

Parity. This PCI bus pin represents the even parity across the
A/D[31:00] and C/BE[3:0] pins (36 pins) and is generated with
a one clock delay.

FRAME#

sit/s

Cycle Frame. This PCI bus pin is asserted by the current bus
master to signify the beginning of a bus transaction. Data
transfers may continue in burst mode while FRAME# remains
asserted. When FRAME# is de-asserted it indicates that the
transaction is in the final data phase.

IRDY#

slt/s

Initiator Ready. This signal is driven by the current bus
master (initiator) and asserted to indicate its ability to complete
the current data phase. Data is transferred when both IRDY#
and TRDY# are asserted, otherwise wait cycles will occur.

TRDY#

slt/s

Target Ready. This signal is driven by the selected bus target
and asserted when that target is ready to complete the current
data phase. Data is transferred when both IRDY# and TRDY#
are asserted, otherwise wait cycles will occur.

STOP#

slt/s

Stop. The STOP# signal is driven by the selected bus target
and is asserted when it wishes to cease the current data
transaction.

IDSEL

Initialization Device Select. This signal is used to gain
access to the PCI configuration register space of a given PCI
Bus agent.

DEVSEL#

slt/s

Device Select. The DEVSEL# signal is driven and asserted
by the currently selected PCI bus target based on the current
address and that target’s assigned address range. Bus
masters examine this signal to determine whether the desired
device is present.

REQ#

t/s

Request. This signal indicates to the bus arbiter that this
device wishes to use the bus. It is a point-to-point signal that
is driven whenever RST# is not asserted.

OVERVIEW

AN3042 TRM, version 1.2

Page 4



Preliminary — Information Subject to Change — February 1, 1998

Signal Name Type Description

GNT# t/s Grant. This point-to-point signal indicates that the bus has
been granted to the requester. It is driven whenever RST# is
not asserted and is ignhored during the assertion of RST#.
PERR# shls Parity Error. This signal indicates that a parity error has
occurred. Itis driven by the target or master that is the
receiver of data at the clock after the PAR signal becomes

valid.

SERR# o/d System Error. This open drain signal is driven by any device
that detects odd parity during an address phase.

INTA# o/d Interrupt A. This signal is asserted when interrupt servicing of

the AN3042 device is required. The INTA# pin is a shared PCI
bus signal and utilizes an open-drain element to allow a wired-

OR.
L ocal System Signals
Signal Name Type Description
PCLKOUT2 out Clock Outputs. These pins provide three buffered copies of
PCLKOUT1 the PCI bus clock. When the AN3042 is to be operated fully
PCLKOUTO synchronous to the PCI bus clock, it is necessary to connect
one of the clock outputs to the CLKIN pin (described below).
CLKIN in Clock In. This pin provides the timing reference for local bus

signals. The CLKIN pin can be driven by an external clock
(asynchronous to the PCI Bus clock). In order to operate
synchronous to the PCI bus clock, one of the buffered copies
of the clock, PCLKOUT[2:0], may be used as input to CLKIN.

RSTOUT# out Reset Out. This pin provides a buffered version of the PCI
bus signal, RST#.
RSTOUTD# out Reset Out Delayed. This pin is similar to the RSTOUT# pin

RSTOUTD described above, however RSTOUTD# remains asserted until
released by the host interface via software control. This allows
the AN3042 to hold the local processor in reset until the host
processor is ready to release it.

IRQ_OUT# out Interrupt Request Out. This signal is used to trigger an
interrupt on the local microprocessor. A variety of host
triggered events can be used to cause the assertion of this
interrupt request output. This signal may be masked using the
Local Interrupt Control/Status Register.

IRQ_IN# in Interrupt Request In. This signal, when asserted, will result
in the AN3042 driving the PCI bus INTA# signal and therefore
cause an interrupt of the host system. This signal may be
masked using the Host Interrupt Control/Status Register.
TEST_MODE in Test Mode. When high, this pin puts the AN3042 into a
factory test mode. When high and READ# is low, all outputs
are tri-stated. When READ# is high, the part is put into a
factory test mode and the WRITE# signal is used as control.

OVERVIEW AN3042 TRM, version 1.2 Page 5
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L ocal BusInterface Signals

Signhal Name Type Description
ADR[14:2]

in Address. These signals identify the local memory location.
When the local processor outputs multiplexed address and
data, those lines need to be tied to both the DQ[14:2] and
ADR[14:2].

BE#[3:0] in Byte Enables. The Byte Enable inputs identify the specific
bytes involved in an access. When the AN3042 operates in a
16 bit or 8 bit wide local mode, BE3# becomes ADRL1. In 8 bit
wide mode, BE2# becomes ADRO. The pins are also used as
size and encoded byte enables when interfacing to Motorola
processors; see the Local Bus section for definition.

DQI[31:0] t/s Data. AN3042 data input and output are provided on these bi-
directional pins.

SELECT# in Chip Select. This signal must be asserted for the full duration
of any access.

ALE in Address Latch Enable. The local address provided on

ADRJ[14:2] is latched on the trailing edge (from active to
inactive) of this signal. The polarity of ALE is programmable.
Address Strobe. The assertion of this signal begins a
memory access and indicates that a valid address has been
latched through ALE or is provided at the pins (if ALE is not
used and is tied active). The address is provided on the
ADRJ[14:2] pins (during non-multiplexed mode), or on the
DQ[14:2] (during multiplexed mode).

WRITE# Write and Read signals. These signals control the transfer of
READ# data to and from the local data bus. The polarity and function
of these signals is programmable so that they can be
interfaced to processors that support WR#/RD or RD#/WR, as
well as separate RD/RD# and WR/WR# signals. When the
TEST_MODE signal is asserted, these two signals are used
for test functions.

BLAST# in Burst Last. The signal indicates the end of a burst transfer.
This signal has two modes. It can be active during the burst
and go inactive when the burst is over, or it can go active
during the last data phase of the burst.

STROBE

RDY_IN# in Ready In. The assertion of these signals indicates that the

RDY_IN local processor is prepared to complete the current data
transaction.

RDY_OUT# out Ready Out. When this signal is asserted it indicates that the

AN3042 is ready to complete the current access. The polarity
of this signal is programmable.

Local Configuration Signals

Signal Name Type Description

SCL oc Serial Clock. This pin is the clock output to be used with an
external 1°C serial memory device. A pull-up resistor is
required.

OVERVIEW AN3042 TRM, version 1.2 Page 6
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Sighal Name Type Description

SDA ocC Serial Data. This pin is the bi-directional data pin to be used
with an external I°C serial memory device. A pull-up resistor is
required.

Power Pins

Signhal Name Type Description

VSSP1 - VSSP8, gnd Ground. These pins are ground pins (0 volts).

VSS1 - VSS12

VDDP1 VDDPS, power Power. These pins provide power, nominally 3.3 volts.

VDD1 VDDS8

Package Drawing

The AN3042Q is available in a 160-pin plastic thin quad flat pack.

OVERVIEW
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Pin List

Pin Name

VDD1
ADR[8]
ADR[7]
ADR[6]
ADR[5]
ADR[4]
ADR[3]
ADR[2]
vssi1
ALE

IRQ_IN#
IRQ_OUT#
VSS2
VDD2
RSTOUTD
RSTOUTD#
RSTOUT#
VSS3
SELECT#
SDA

ScL
TEST_MODE
INTA#

RST#

CLK

VSSP1
VDDP1
GNT#

REQ#
AD[31]

AD[30]
AD[29]
VSSP2
VDDP2
AD[28]
AD[27]
AD[26]
AD[25]
AD[24]
VDDP3
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11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40

Pin Name

VSSP3
C/BE#[3]
IDSEL
AD[23]
AD[22]
NC1
AD[21]
AD[20]
AD[19]
VSSP4

VDDP4
AD[18]
AD[17]
AD[16]
C/BE#[2]
NC2
FRAME#
IRDY#
TRDY#
VSSP5

VDDP5
DEVSEL#
STOP#
PERR#
NC3
SERR#
PAR
C/BE#[1]
AD[15]
VSSP6

VDDP6
AD[14]
AD[13]
AD[12]
AD[11]
AD[10]
AD[9]
AD[8]
NC4
VSSP7

No.

41
42
43
a4
45
46
a7
48
49
50

51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70

71
72
73
74
75
76
77
78
79
80

AN3042 TRM, version 1.2

Pin Name

VDDP7
C/BE#[0]
AD[7]
AD[6]
AD[5]
AD[4]
VSSP8
VDDP8
AD[3]
AD[2]

AD[1]
AD[0]
VSS4
VDD3
DQ[O]
DQ[1]
DQ[2]
DQ[3]
DQ[4]
DQ[5]

DQIe]
VSS5
vDD4
DQI7]
DQIg]
DQI9]
DQ[10]
DQI11]
DQ[12]
DQ[13]

VSS6

VDD5

DQ[14]
DQ[15]
DQ[16]
DQ[17]
DQ[18]
DQ[19]
DQ[20]
VSS7

No.

81
82

84
85

87
88
89
90

91
92
93
94
95
96
97
98
99
100

101
102
103
104
105
106
107
108
109
110

111
112
113
114
115
116
117
118
119
120

Pin Name

VDD6
DQ[21]
DQ[22]
DQ[23]
DQ[24]
DQ[25]
DQI26]
DQ[27]
DQI28]
VSS8

VDD7
DQ[29]
DQ[30]
DQ[31]
VSS9
BLAST#
READ#
WRITE#
RDY_IN
RDY_IN#

RDY_OUT#
PCLKOUTO
PCLKOUT1
PCLKOUT2
VSS10
CLKIN
VSS11
VDD8
BE#[3]
BE#[2]

BE#{1]
BE#[0]
STROBE
ADR[14]
ADR[13]
ADR[12]
ADR[11]
ADR[10]
ADR[9]
VSS12

No.

121
122
123
124
125
126
127
128
129
130

131
132
133
134
135
136
137
138
139
140

141
142
143
144
145
146
147
148
149
150

151
152
153
154
155
156
157
158
159
160
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Memory Map

AN3042 resources are accessed from the PCI bus as an offset from Base Address Register 0 (BAR 0), unless
otherwise indicated. Resources are also accessed from the Local bus when the SELECT# pin is active. PCI
I/O access to this memory map is also available via I/O pointers located at Base Address Register 1 (BAR 1).
The memory map covers a continuous 32KB address space.

Address [14:0],

Memory Contents Byte Offset Size
I,O Specific Registers 0x0000 - Ox03FF | 1KB
Operations Registers 0x0400 - OxO7FF | 1KB
reserved 0x0800 - Ox1FFF | 6KB
Direct Access to PCI Bus 0x2000 - Ox3FFF | 8KB
(for Local bus Only)

Shared Memory 0x4000 - Ox7FFF | 16KB

OVERVIEW

AN3042 TRM, version 1.2
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PCI Bus

The PCI bus of the AN3042 operates per the PCI Specification revision 2.1. This section describes the specific
PCI functions supported by the AN3042. Reference URL.: http://mww.pcisig.com/

PCI Configuration Space

PCI Configuration Space
Address,

31 16|15 0| Byte Offset
Device ID, RO Vendor ID, RO 0x00
Status, CS Command, CS 0x04
Class Code, Revision ID, 0x08
RO RO
BIST (not Header Type |Latency Timer, |Cache Line 0x0C
used) 0x00 |Ox00 RW Size, RW
Base Address Register #0 -- 32KBytes Memory Space, RW 0x10
Base Address Register #1 -- 8 Bytes I/O Space, RW 0x14
Base Address Register #2 (not used) 0x0000 0x18
Base Address Register #3 (not used) 0x0000 0x1C
Base Address Register #4 (not used) 0x0000 0x20
Base Address Register #5 (not used) 0x0000 0x24
Cardbus CIS Pointer, RO 0x28
Subsystem Device ID, RO | Subsystem Vendor ID, RO 0x2C
Expansion ROM Base Address (not used) 0x0000 0x30
Reserved 0x0000 0x34
Reserved 0x0000 0x38
MAX_LAT, MIN_GNT, Interrupt Pin, | Interrupt Line, 0x3C
RO RO RO RW

Legend for PCI Configuration Space Table

Address - 0x01 - 0x00

Default Value: 0x12BE

0x00 or 0x0000 | Hardwired to zero
RO Read-only: may be initialized by EEPROM across I°C serial interface
CS Control and status register
RW Read/write
Vendor ID

Read-only: Can be initialized from the external memory accessed via the 1°C serial interface

This 2-byte register contains the Vendor ID assigned by the PCI SIG. The default value is the Anchor Chips

Incorporated Vendor ID. Using the I°C serial interface for initialization provides a method to allow a

manufacturer to load their own vendor ID.

PCI Bus

AN3042 TRM, version 1.2
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Device ID
Address - 0x03 - 0x02
Default Value: 0x3042
Read-only: Can be initialized from the external memory accessed via the 1°C serial interface

This 2-byte register contains the device ID assigned by the manufacturer. The default value is the AN3042
chip device ID. Using the I°C serial interface for initialization provides a method to allow a manufacturer to
load their own device ID.

Command
Address - 0x05 - 0x04
Default Value: 0x0000
Read/Write

This 2-byte register contains bits for device control. These bits are normally set by the system BIOS. The
following bits are supported:

Bit O -- enable response to I/O space accesses;

Bit 1 -- enable response to Memory space accesses;

Bit 2 -- enable PCI bus master operation, (may be initialized over the I°C serial interface);

Bit 3 -- enable special cycle monitoring, (but AN3042 performs no special function as a target);
Bit 4 -- enable bus master use of the Memory Write and Invalidate command;

Bit 6 -- enable the PERR# signal for host notification of data parity errors;

Bit 8 -- enable the SERR# signal for host notification of system errors; and

Bit 9 -- enable fast back-to-back transactions to different agents, (but AN3042 does not generate).

Status
Address - 0x07 - 0x06
Default Value: 0x0280

Read-only and Write-1-to-Clear except as indicated

PCI Bus AN3042 TRM, version 1.2 Page 13



This 2-byte register contains bits for device status. The following bits are supported:
Bit 7 -- read-only bit set to indicate, as a target, the chip can accept fast back-to-back transactions;
Bit 8 -- set when PERR# is asserted,;
Bits 10 and 9 -- read-only bits set to Ox1 indicating medium response timing for DEVSEL#;
Bit 12 -- set when, as a master, the chip's transaction has been terminated with Target-Abort;
Bit 13 -- set when, as a master, the chip terminates a transaction with Master-Abort;
Bit 14 -- set when SERR# is asserted; and

Bit 15 -- set whenever a parity error is detected.

Revision ID
Address - 0x08
Default Value: 0x01
Read-only: Can be initialized from the external memory accessed via the I°C serial interface

This 1-byte register contains the Revision ID assigned by the manufacturer. The default value is set by
Anchor Chips at manufacturing time. Using the 1°C serial interface for initialization provides a method to
allow a manufacturer to load their own Revision ID.

Class Code
Address - 0x0B - 0x09
Default Value: 0xOE0001
Read-only: Can be initialized from the external memory accessed via the I°C serial interface

This 3-byte register contains the class code assigned by the manufacturer. The default value indicates an
I,O base class (0XOE), a sub-class of 0x00, and the programming interface that supports system interrupt
capability (0x01). Using the I°C serial interface for initialization provides a method to allow a manufacturer to
load their own class code.

Cache Line Size
Address - 0x0C
Default Value: 0x00
Read/Write

This register contains the cache line size in DWORDSs. The only valid size is 0x08; any other value written
will result in a 0x00 being written to the register. The value in this register is used to control when the master
can perform Memory Write and Invalidate cycles. Additionally, the type of memory read command is
determined by this value; (i.e., Memory Read, Memory Read Line, or Memory Read Multiple).

PCI Bus AN3042 TRM, version 1.2 Page 14
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Latency Timer
Address - 0x0D
Default Value: 0x00
Read/Write

This register controls how quickly the master must get off the bus if GNT# is removed. The AN3042
implements bits [7:3] of this register, providing a granularity of eight clocks.

Base Address Register 0 (Memory Type Access)
Address - 0x13 - 0x10
Default Value: 0x00000000
Read all 32-bits, Write bits [31 - 15]

This register provides the base address of the AN3042 memory map. Bits [31 - 15] are read/write,
indicating to the system BIOS that the shared memory space is 32K bytes. If a PCI memory transaction has
address bits [31 - 15] matching the contents of this register and memory accesses are enabled (by
Command register bit 1), then the AN3042 chip will acknowledge and accept the transfer.

Base Address Register 1 (I/O Type Access)
Address - 0x17 - 0x14
Default Value: 0x00000001
Read all 32-bits, Write bits [31 - 3]

This register provides the base address of the AN3042 I/O pointer space. Bits [31 - 3] are read/write,
indicating to the system BIOS that the 1/O pointer space is 8 bytes. If a PCI I/O transaction has address bits
[31 - 3] matching the contents of this and I/O accesses are enabled (by Command register bit 0), then the
AN3042 will acknowledge and accept the transfer.

Cardbus CIS Pointer
Address - 0x2B - 0x28
Default Value: 0x00000000
Read-only: Can be initialized from the external memory accessed via the I°C serial interface

This register contains the Cardbus Card Information Structure (CIS). Using the I°C serial interface for
initialization provides a method to allow a manufacturer to load their own CIS pointer value.

Subsystem Vendor ID
Address - 0x2D - 0x2C
Default Value: 0x0000

Read-only: Can be initialized from the external memory accessed via the I°C serial interface

PCI Bus AN3042 TRM, version 1.2 Page 15
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This 2-byte register contains the subsystem vendor ID chosen by the manufacturer. Using the I°C serial
interface for initialization provides a method to allow a manufacturer to load their own subsystem vendor ID.

Subsystem Device ID
Address - 0x2F - Ox2E
Default Value: 0x0000
Read-only: Can be initialized from the external memory accessed via the I°C serial interface

This 2-byte register contains the subsystem device ID chosen by the manufacturer. Using the I°C serial
interface for initialization provides a method to allow a manufacturer to load their own subsystem device ID.

Interrupt Line
Address - 0x3C
Default Value: 0x00
Read/Write

This single-byte register contains the interrupt line routing.

Interrupt Pin
Address - 0x3D
Default Value: 0x00
Read-only: Can be initialized from the external memory accessed via the I°C serial interface

This single-byte register contains the interrupt pin information. The default value indicates that the AN3042
chip is not connected to the interrupts on the PCI bus. Using the I°C serial interface for initialization provides
a method to allow a manufacturer to specify which interrupt pin is on the bus. Only bits [2 -0] are
implemented. All four Interrupt numbers are supported, (INTA# through INTD#).

MIN_GNT
Address - Ox3E
Default Value: 0x00
Read-only: Can be initialized from the external memory accessed via the I°C serial interface

This single-byte register contains the minimum grant time in 1/4 microsecond increments needed for
efficient operation. The default value indicates the add-in card has no major requirements for the setting of
the latency timer. The latency timer governs how long a burst transaction may use the PCI bus. Whatever
the value, the AN3042 itself does not use the MIN_GNT data. Itis used as a means to communicate
system requirements to the host. Using the I°C serial interface for initialization provides a method to allow a
manufacturer to load their own minimum grant time reflective of their add-in card requirements.

PCI Bus AN3042 TRM, version 1.2 Page 16
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MAX_LAT
Address - Ox3F
Default Value: 0x00
Read-only: Can be initialized from the external memory accessed via the 1°C serial interface

This single-byte register contains the minimum latency time in 1/4 microsecond increments needed for
efficient operation. The default value indicates the add-in card has no major requirements for how soon it
needs access to the PCI bus once it has requested an access. Whatever the value, the AN3042 itself does
not use MAX_LAT data. Itis used as a means to communicate system requirements to the host. Using the
I°C serial interface for initialization provides a method to allow a manufacturer to load their own minimum
latency time reflective of their add-in card requirements.

PCI Bus Commands

All Memory and I/O commands are supported as target and master.

1/0 Read C/BE#[3:0] = 0x2
I/O Write C/BE#[3:0] = 0x3
Memory Read C/BE#[3:0] = 0x6
Memory Write C/BE#[3:0] = Ox7
Memory Read Multiple C/BE#[3:0] = OxC
Memory Read Line C/BE#[3:0] = OxE
Memory Write and Invalidate C/BE#[3:0] = OxF

All Configuration commands are supported as target and master. Additionally, the AN3042 can perform these
accesses on its own PCI Configuration space. Control originates from the Local bus using the AN3042 Direct
Access feature. This is a necessary feature for the AN3042 to perform as a Host Bridge device. For details,
see the Direct Access and Host Bridge descriptions in the AN3042 Operations section.

Configuration Read C/BE#[3:0] = OxA
Configuration Write C/BE#[3:0] = OxB

Interrupt Acknowledge and Special Cycle are supported on master cycles. As a target, no action is performed
by the AN3042.

Interrupt Acknowledge C/BE#[3:0] = 0x0
Specia Cycle C/BE#[3:0] = Ox1

The following command is not supported, a target access will result in no response by the AN3042 as per the
PCI specification.

Dual-Address Cycle C/BE#[3:0] = OxD

PCI Bus AN3042 TRM, version 1.2 Page 17
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The following commands are PCI Reserved and are not responded to as per PCI specification.

Reserved C/BE#[3:0] = 0x4
Reserved C/BE#[3:0] = 0x5
Reserved C/BE#[3:0] = 0x8
Reserved C/BE#[3:0] = 0x9

PCI 1/O Pointers

I/O Address Pointer
Address - 0x1 - 0x0
Default Value: unknown, not initialized
Write-only
The value written to this location is the offset into the AN3042 Memory Map. Bit 15 is don't care.

I/O Data Pointer
Address - 0x7 - 0x4
Default Value: unknown, not initialized
Read/Write

Upon a write to the pointer, the data shall be written to the location in the AN3042 Memory Map specified by
the contents of the I/0O address pointer. If an I/O read access to the pointer, then the data at the location in
the AN3042 Memory Map which is specified by the contents of the I/O address pointer shall be returned.
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L ocal Bus

General Description

The AN3042 provides a configurable local processor bus interface which can provide direct connection to
several processor types. The interface is synchronous to the CLKIN signal. The CLKIN signal can be tied to the
local processor's clock, a derivative, or an independent clock source. To run the local interface at PCI clock
speeds, any one of the PCLKOUT][2:0] pins should be connected to CLKIN.

The basic local processor bus transaction consists of an address phase, followed by one or more data phases.
The interface signals are generally divided into those signals that qualify the address phase (ALE, STROBE,
SELECT#, READ#, WRITE#, and ADR[14:2],), and those that qualify data phases, (RDY_IN#, RDY_IN,
BLAST#, BE#[3:0], and DQ[31:0]). The AN3042 drives RDY_OUT# to signal the need for wait states on the
local processor bus as well as an indication of valid data on DQ[31:0] during read access of the AN3042. Note
that several of the AN3042 local bus signals have configurable polarity. These are: ALE, BLAST#, RDY_OUT#,
and STROBE. Also, the READ# and WRITE# signals have special combined signal modes.

The basic local-bus cycle starts with the address phase. The address phase is defined as both STROBE and
SELECT# active at the rising edge of CLKIN. Also sampled at this time are the READ# and WRITE# signals to
determine if the access is a read or write. If the access is a read, then the AN3042 will begin driving the DQ bus
at the next CLKIN rising edge.

There are two ways to get an address into the AN3042. With ALE tied active, the address is latched during the
address phase. That is, when STROBE and SELECT# are active, the address on the ADR[14:2] pins is latched
on the rising edge of CLKIN. The second way is to use the trailing edge of ALE to latch the address. The
AN3042 still needs a valid address phase (STROBE and SELECT# active at the rising edge of CLKIN) before it
will begin processing the address. A valid and stable address must occur before the trailing edge of ALE and
before the rising edge of CLKIN where STROBE and SELECT# are active.

After the address phase come wait states and data phases. The STROBE signal can be active or inactive
during wait and data phases. A data phase occurs when the RDY_IN# and RDY_IN inputs and the RDY_OUT#
output are all active at the rising edge of CLKIN. If any ready signal is inactive, then the next clock cycle is a wait
state. The BE#[3:0] pins are sampled during the data phase of write cycles to determine which data bytes are to
be written. The data on the DQ pins is also latched at this time.

The BLAST# signal is sampled during the data phase to determine if the last data phase is occurring. In one
mode, an inactive level during the data phase indicates that there are more data phases in the transaction and
that the address that was captured in the address phase should be updated. When BLAST# is active during the
data phase, it indicates that this is the last data phase of the transaction. In the other mode, BLAST# is active
during every data phase and goes inactive with RDYIN# and RDYIN at the end of the last data phase. In both
cases, if the access is a read, then the AN3042 will stop driving the DQ bus synchronously with the rising edge
of CLKIN for that data phase.

| nterface Definitions

8-Bit Interface

The 8-bit interface option is selected using BW[1:0] ='00". Only data lines DQ[7:0] are used. The unused
portion of the data bus, DQ[31:8] must be tied high or low; the bits cannot be left floating. The least two
significant bits of the local address bus should be connected to the byte enable pins BE#[3:2].
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BWI[1:0] BEMODE | A1, A0  (BE#[3], BE#[2]) DQ [7:0] Accessed Data
00 X 00 Data[7:0]
00 X 01 Data[15:8]
00 X 10 Data[23:16]
00 X 11 Data[31:24]
Connect
BEH#3] = Al
BE#2] = A0

BE#[1] = Logic high

BE#0] = Tieto RDY_IN#

16-Bit Interface

The 16-bit interface option is selected using BW[1:0] ='01". Only data lines DQ[15:0] are used. The unused
portion of the data bus, DQ[31:16] must be tied high or low; the bits cannot be left floating. The least significant

bit of the 16-hit addressed bus should be connected to the byte enable pins BE#[3].

BWIJ1:0] BEMODE Al  (BE#[3]) | DQ [15:0] Accessed Data
01 X 00 Data[15:0]
01 X 01 Data[31:16]
Connect
BEH#3] = Al

BE#2] = Not used, should betied high
BE#1] = BE1, UDS, BHE
BE#0] = BEO, LDS, DEN

Notes: BE#[1:0] are used as byte enables. If the processor always does 16-bit accesses, then these can
be tied active low. These byte enables can also be used for Upper Data Strobe (UDS) and Lower

(Byte Enable 1, Upper Data Strobe, Byte High Enable)
(Byte Enable O, Lower Data Strobe, Data Enable)

Data Strobe (LDS) for processors which produce these signals.

The least significant bit of the local address bus is tied to BE#[3], and it must be valid during the
address phase. This input must be incremented (toggled) at the end of each data phase. Bursts to
the 16-bit interface do not need to start on a DWORD boundary. The internal DWORD address will

automatically increment after a data phase where BE#[3] is high.

32-Bit Interface

The 32-hit interface option is selected using BW[1:0] = '10" or BW[1:0] = '11". Data lines DQ[31:0] are used.
With BW[1:0] = 10", the byte enables are used directly as byte write enables. With BW[1:0] ='11', however, the

meaning of the byte enables is determined from the following tables (based on BEMODE).

Local Bus
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Connect for encoded byte enables

BE#[3] = SIZ1 (Operand Transfer Size, bit 1)
BE#[2] = SIZ0 (Operand Transfer Size, bit 0)
BE#[1] = Al
BE#0] = AO
BWI1:0] BEMODE Interpretation
10 X Use byte enables for all 4 byte lanes
11 0 Use the following table
External BE#[3:0] Interpretation -- 'byte' terminology here uses Internal BE#[3:0] for
byte 3 as least significant byte writes
0000 all-byte write starting at byte 0 (DQ[31:0]) 0000
0001 all-byte write starting at byte 1 (DQ[23:0]) 1000
(truncated to three bytes)
0010 all-byte write starting at byte 2 (DQ[15:0]) 1100
(truncated to two bytes)
0011 all-byte write starting at byte 3 (DQJ[7:0]) 1110
(truncated to one byte)
0100 single-byte write starting at byte 0 (DQ[31:24]) 0111
0101 single-byte write starting at byte 1 (DQ[23:16]) 1011
0110 single-byte write starting at byte 2 (DQ[15:8]) 1101
0111 single-byte write starting at byte 3 (DQ[7:0]) 1110
1000 two-byte write starting at byte 0 (DQ[31:16]) 0011
1001 two-byte write starting at byte 1 (DQ[23:8]) 1001
1010 two-byte write starting at byte 2 (DQ[15:0]) 1100
1011 two-byte write starting at byte 3 (DQ[7:0]) 1110
(truncated to one byte)
1100 three-byte write starting at byte 0 (DQ[31:8]) 0001
1101 three-byte write starting at byte 1 (DQ[23:0]) 1000
1110 three-byte write starting at byte 2 (DQ[15:0]) 1100
(truncated to two bytes)
1111 three-byte write starting at byte 3 (DQ[7:0]) 1110
(truncated to one byte)

BW ='11', BEMODE ="0', is used to interface to 32-bit processors that provide a byte address, instead of fully
decoded byte enables. For example, this mode can be used to interface the Motorola 68020- or 68030-type bus
to the AN3042. The SIZ1 and SIZ0 signals of the 68020 are connected to the BE#[3] and BE#[2] pins,
respectively, and the A1 and AO signals are connected to the BE#[1] and BE#[O] pins on the AN3042.

BWI1:0] BEMODE Interpretation
11 1 Use the following table
Local Bus AN3042 TRM, version 1.2
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External BE#[3:0] Interpretation Internal BE#[3:0] for
writes

00xx 32-bit write DQ[31:0] 0000

0100 8-bit write DQ[31:24] 0111

0101 8-bit write DQ[23:16] 1011

0110 8-bit write DQ[15:8] 1101

0111 8-bit write DQJ[7:0] 1110

100x 16-bit write DQ[31:16] 0011

101x 16-bit write DQ[15:0] 1100

Lxx** burst of four 32-bit writes, BLAST# not used 0000

** Note: This encoding, {BW[1:0], BEMODE, BE[3:2]} = {11111}, results in a burst of four DWORD.
BLAST# is not used and should remain inactive (high).

BW ='11', BEMODE ="1'is used to interface to 32-bit processors that provide a byte address, instead of fully
decoded byte enables. The SIZ1 and SIZ0 signals of the Motorola 68040-style interface are connected to the
BE#[3] and BE#[2] pins, respectively, and the A1 and A0 signals are connected to the BE#[1] and BE#[0] pins on
the AN3042. A cache-line fill is triggered using the SIZ1 and SIZ0 pins on the 68040-type bus. When these bits
are set to '11', the AN3042 will interpret this as a burst-of-four, ignoring the burst last signal BLAST#.

Timing Diagrams

Write Cycle

A basic write cycle is illustrated below. It includes a burst of three data phases on a 32-bit wide bus.

BASIC WRITE CYCLE (Burst of Three) A~ Address Phase
RWMODE = '00', ASMODE = ‘00, BW = "10', EDOUT = '0' W veetstas
A w1 w2 w3 D1 w w D2 D3
CLKIN Y Y R N (R N B Y R W A N A
ALE / |
STROBE
SELECT# | A
READ#
WRITE#
(not used)
RDY_IN# \ |/ \
RDY_IN /N /
RDY_OUT# Y \ f
BLAST /
e s s S s S S B B
BE#[3:0] X valid X X valid X X vaiid X
\ \ \ \ \ \ \ \
DQ[31:0] X Vvalid X X_valid X X valid y—
BOLD indicates output
from LITE chip

WAVIAVSD 9/11/98
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Read Cycle

The basic read cycle differs from the write cycle only in the level of the READ# and WRITE# signals, and the
timing and driving of the data bus DQ. A basic read burst of four data phases on a 32-bit wide bus is illustrated.

BASIC READ CYCLE (Burst of Four)

RWMODE=00', ASMODE='00', BW="10’, EDOUT = "V/

A = Address Phase
D = Data Phase
W = Wait State

ALE / |

STROBE \ f 5 /

SELECT# |\ I

READ# \ \ /

(not e

RDY_IN# N/

RDY_IN f‘\

RDY_OUT# ry —

BLasTE | [ \ | [

ADR[14:2] 1 vald |

BE#[3:0] X valid XX valia XX valid W vaia X
‘ jX valid [ vaiid | X X vaia Y \j/alld —

6[31:0] B
BOLD indicates output

from LITE chip

Basic 8-bit Interface

WAV2.VSD 9/11/98

The following two waveforms illustrate the operation of the 8-bit interface mode. Note that only data lines
DQJ[7:0] are used. DQ[31:8] are unused and must be tied high or low; they cannot be left floating. The least
significant bits of the local address, A[1] and A[0], must be connected to the byte enable pins BE#[3] and BE#[2],
respectively. These must be valid during the address phase.

In burst operation, BE#[3:2] are inputs used at A1 and A0 of the local address bus. Bursts to the 8-bit interface
do not need to start on a DWORD boundary. The internal DWORD address will automatically increment after a
data phase where BE#[3:2] equals '11', (A[1:0] = '11).

The first waveform illustrates single cycle operation and the second illustrates data burst operation.

Local Bus
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Basic 16-bit Interface

The following two waveforms illustrate the operation of the 16-bit interface mode. Note that only data lines
DQJ[15:0] are used. DQ[31:16] are unused and must be tied high or low; they cannot be left floating. The least
significant bit of the local address of the 16-bit bus, A[1], must be connected to the byte enable pin BE#[3]. It
must be valid during the address phase.

Note that BE#[1:0] are used as byte enables. If the processor always does 16-bit accesses, then these can be
tied active low. These byte enables can also be used for Upper Data Strobe (UDS) and Lower Data Strobe
(LDS) for processors which produce these signals.

In burst operation, BE#[3] must be incremented (toggled) at the end of each data phase. Bursts to the 16-bit

interface do not need to start on a DWORD boundary. The internal DWORD address will automatically

increment after a data phase where BE#[3] equals '1', (A[1] ='1").

The first waveform illustrates single cycle operation and the second illustrates data burst operation.
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The ALE signal may be used in two modes. With ALE tied active, the address is latched during the address
phase. That is, when the STROBE and SELECT# signals are active, the address on the ADR[14:2] pins is
latched on the rising edge of CLKIN. The second way is to use the trailing edge of ALE to latch the address.
The AN3042 still needs a valid address phase (STROBE and SELECT# active at the rising edge of CLKIN)
before it will begin processing the address. A valid and stable address must occur before the trailing edge of
ALE and before the rising edge of CLKIN where STROBE and SELECT# are active. The active polarity of ALE
is defined in the Operations Registers: ALE_POL of the Local Bus Configuration Register.

Local Bus

Cycle Start —__ «—— CvoleStart
wn O T T
ALE \ /
STROBE \ / I
SELECT# \
ADR[14:2] [ Valid W

Address setup time
with respect to
rising edge of CLKIN

Address setup time
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AN3042 TRM, version 1.2
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EDOUT -- Extended Data Out

The extended data out control defines when the AN3042 drives the DQ bus during a local bus read. The control
is defined in the Operations Registers: EDOUT of the Local Bus Configuration Register. When EDOUT ='0',
the AN3042 will drive the DQ bus during a read starting one clock after the address phase and stop driving at
the clock edge where both of the ready inputs and BLAST# are active. When EDOUT ='1', the AN3042 will
drive the DQ bus during a read starting one CLKIN clock after the address phase and stop driving one clock
after the clock edge where the two ready inputs and BLAST# are active. The data is driven for one clock period
after the signal that the transaction is over. This allows for applications that require additional hold time.

READ CYCLE with EDOUT=1 A = Address Phase
‘/f D = Data Phase
RWMODE='00', ASMODE='00", BW="10', EDOUT="1" W = Wait State
A w1 w2 D
I—

SPORS S W WS W WS s WD VD A W W e W
ALE \
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READ#

WRITE#
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RDY_IN#

RDY_IN /

RDY_OUT# \ J

BLAST# \

ADR[14:2] —+— Valid

BE#[3:0] X valid X

C DQ[31:0] X Valid
BOLD indicates output .
from LITE chip Data Output is extended

for an extra cycle EDOUT.VSD 9/11/98

RDY_OUT# -- Ready Out

STROBE can be active or inactive during data phases. However, if STROBE is active during the data phase
when BLAST# is active AND the extended ready out control XTND_RDY_OUT) is set, the AN3042 keeps
RDY_OUT# active until STROBE goes inactive. In the case of a read, the AN3042 will continue to drive the
data on DQ until STROBE is de-asserted.
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Normal RDY_OUT# Extended RDY_OUT#
SR s N e VY e VD e WY e W A W A WD S W A W eV
STROBE m 7
RDY_IN# L
RDY_IN \/7 /7
BLAST# \ |
RDY_OUT# }/ \ F
When STROBE is inactive at the last data When STROBE is ACTIVE at the last data
phase, RDY_OUT# goes inactive at the next phase, RDY_OUT# goes inactive after
CLKIN edge. STROBE goes inactive.
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ASMODE -- Address Strobe Mode

The address strobe mode control defines the polarity and the timing used to sample the AN3042 address strobe
input signal, STROBE, and the timing used to sample the ready in input signals, RDY_IN and RDY_IN#. The
two bit control field is defined in the Operations Registers: ASMODE of the Local Bus Configuration Register.

ASMODE[0] defines the polarity of the STROBE input signal; '0' = active low and '1' = active high.

ASMODE([1] controls the sampling edge of the STROBE, RDY _IN, and RDY_IN# signals. Logic low indicates
that the signals are sampled using the rising edge of CLKIN. A logic high indicates that the signals are sampled
with the falling edge of CLKIN. Sampling on the falling edge should only be used when the required minimum
setup time with respect to the clock rising edge cannot be met on the signals.

The following waveform illustrates the operation of the ASMODE[1] pin. ADR and READ# are sampled at E2,
and a valid write occurs at E4. Note that STROBE is captured at the negative edge labeled NE1 and that the
ADR and READ# signals are sampled at the positive clock edge labeled E2. Also note that the ready signals
are sampled at the negative edge labeled NE4 and not at the positive edge labeled E5. STROBE is active low
since ASMODE[0] ='0".
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RWMODE -- Read Write Mode

The read write mode control defines how the address strobe (STROBE), read (READ#), and write (WRITE#)
input signals are interpreted by the AN3042 internal logic. The two bit control field is defined in the Operations
Registers: RWMODE of the Local Bus Configuration Register. Each of the four cases for RWMODE are
illustrated in the following four diagrams.

Use RWMODE ='00' to interface to a processor that has a read-write signal defined as W_R# (write is logic 1,
read is logic 0). In this mode, the WRITE# is not used and should be tied high. A write cycle is illustrated below.
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Use RWMODE ='01" to interface to a processor that has a read-write signal defined at R_W# (write is logic 0,
read is logic 1). In this mode, the WRITE# acts as R_W# and it is sampled when SELECT# and STROBE are
both active. The READ# pin is not used and should be tied high. This is illustrated below.
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Use RWMODE ="10"' or RWMODE ="11" to interface to a processor that has separate active low read and write
signals. The two modes are identical. Sampling of the READ# and WRITE# signals is used as the internal
address strobe in place of the STROBE signal.. This is illustrated below.

RWMODE-="1x', ASMODE='00', BW="10', EDOUT ='0"

| , Single Data Read | |
| | | | | | | | |

Single Data Write | |

|

CLKIN ~
| | | | | | | | | | | | | |
| | | | | | | 1 | | | | | | |
STROBE Do l/*'/l Do
(not used) | | | I | | A‘ | | | | | | |
SELECT# ‘. 3 3 i i i V../L i \} | | | / \. \.
| } ; '\ '\ | / | | | | | | |
READ# | | | | | | I =~/ | | | | | | |
| \T/ | | | | / / L | | | | | |
WRITE# I V~/l N
R T N O R SR . N T T T N R R
o T T
| | | | | | | | | | | | | |
o S U W A S 1\ W
| | | | | | 1 | | | | | | |
RDY_ouT# ! | | | \_‘A‘_/ / ‘}/ -~ ‘} | | | | \_‘A‘_/ ! /
Il Il Il Il I Il I} A Il Il Il Il I Il I}
e NS~
‘ ‘ 1 1 1 1 ; / 1 ‘ 1 1 1 1 1
rorte2 ‘ [~[m= ‘ ‘ |
| | | ) | | | | | | |
BE#[3:0] ) / ~  valid) )
i i i | i i l / ‘ i i i i | i i
oo ——— @R~
| | | | | | | | | | | | | |

BOLD indicates output W

from LITE chip LITE chip drives
DQ bus here

WAVSBLVSD 10/14/98

Loca Bus AN3042 TRM, version 1.2 Page 31



|°C Serial Port and Auto-Configuration

The AN3042 I°C serial port may master the I°C bus, but it is not a target on the bus. Read and write access to
the port is available to both the PCI and Local buses via the I°C programming Operations Registers. The
AN3042 supports single byte device internal addressing. The port can be used for Auto-Configuration of the
AN3042 as well as for basic read and write access to I°C devices connected to the port.

Auto-Configuration is the function that uses the port to load AN3042 configuration information. A typical device
containing the data is a serial Electrically Erasable Programmable Read Only Memory, (EEPROM). The
EEPROM includes data for some PCI configuration registers and some Operations Registers. The EEPROM
containing the AN3042 configuration data must be located at I°C device address 0x0 and must contain the
proper AN3042 Signature. For details, see the memory map below and the accompanying field descriptions.

I°C Serial Port Device 0x0 Memory Map for Auto-Configuration
Internal Address,
Byte 3 Byte 2 Byte 1 Byte O Byte Offset

don't care don't care don't care don't care 0x00 ... Ox3F
AN3042 AN3042 AN3042 AN3042 0x40
Signature Signature Signature Signature
0x48 0x37 0x48 0x37
Device ID Device ID Vendor ID Vendor ID 0x44
high byte low byte high byte low byte
Class Code, Class Code, Class Code, Revision ID 0x48
base class sub-class programming intf.
high byte middle byte low byte
Subsystem Subsystem Subsystem Subsystem 0x4C
Device ID Device ID Vendor ID Vendor ID
high byte low byte high byte low byte
MAX_LAT MIN_GNT Interrupt Pin, don't care 0x50

Master Enable

*)

Cardbus Cardbus Cardbus Cardbus 0x54
CIS Pointer CIS Pointer CIS Pointer CIS Pointer
high byte low byte high byte low byte
reserved reserved reserved reserved 0x58
reserved reserved reserved reserved 0x5C
reserved reserved reserved reserved 0x60
reserved reserved reserved reserved 0x64
reserved reserved reserved reserved 0x68
reserved reserved Local Bus Local Bus 0x6C

Configuration Configuration

high byte low byte
reserved reserved reserved reserved 0x70
Host Control Host Control Host Control Host Control 0x74
bits [31:24] bits [23:16] bits [15:8] bits [7:0]
don't care don't care don't care don't care OxFF ... 0x78

(*) = Master Enable is the most significant bit of this byte; see text for more description of this flag.

1°C Serial Port and Auto-ConfigurationAN3042 TRM, version 1.2
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AN3042 Signature
Address - 0x43 - 0x40

Device Configuration Signature -- A valid EEPROM AN3042 configuration image is indicated at this address
by the value of 0x48374837. It is read from the EEPROM at I°C device address 0x0 immediately after the
AN3042 comes out of reset. The AN3042 comes out of reset as indicated by the de-assertion of the
AN3042 RST# input. Upon recognition of a valid signature, the contents of the EEPROM will be transferred
to the appropriate AN3042 registers. The appropriate registers are indicated by the other labeled fields of
the 1°C Serial Port Device 0x0 Memory Map for Auto-Configuration and are described in this section. If the
value at this location is not 0x48374837, then the transfer will not occur and the default (reset) values for the
AN3042 registers will remain in effect after the AN3042 comes out of reset.

Vendor ID
Address - 0x45 - 0x44

PCI Configuration Vendor ID -- the meaning of this field is described in the PCI Bus section.

Device ID
Address - 0x47 - 0x46

PCI Configuration Device ID -- the meaning of this field is described in the PCI Bus section.

Revision ID
Address - 0x48

PCI Configuration Revision ID -- the meaning of this field is described in the PCI Bus section.

Class Code
Address - 0x4B - 0x49

PCI Configuration Class Code (Base Class, Sub-Class, Programming Interface) -- the meaning of this field
is described in the PCI Bus section.

Subsystem Vendor ID
Address - 0x4D - 0x4C

PCI Configuration Subsystem Vendor ID -- the meaning of this field is described in the PCI Bus section.
Subsystem Device ID

Address - 0x4F - Ox4E

PCI Configuration Subsystem Device ID -- the meaning of this field is described in the PCI Bus section.
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Interrupt Pin
Address - 0x51, bits 2, 1, 0

PCI Configuration Interrupt Pin -- the meaning of this field is described in the PCI Bus section.

Master Enable
Address - 0x51, bit 7

PCI Configuration Command Bit 2 -- enable PCI bus master operation. For a host bridge, this typically must
be set to allow the host to configure itself and configure and access other devices on the PCI bus. Even
though an external master can manipulate the PCI Command register, it is typical that the host is the first
device to configure devices on the PCI bus. Since the default value for PCI Command bit 2 is that PCI bus
mastering is disabled, the Master Enable bit in the EEPROM image should be set to enable PCI mastering.

MIN_GNT
Address - 0x52
PCI Configuration MIN_GNT -- the meaning of this field is described in the PCI Bus section.

MAX LAT
Address - 0x53
PCI Configuration MAX_LAT -- the meaning of this field is described in the PCI Bus section.

Cardbus CIS Pointer
Address - 0x57 - 0x54

PCI Configuration Cardbus CIS Pointer -- the meaning of this field is described in the PCI Bus section.

Local Bus Configuration
Address - 0x6C - 0x6D

Operations Registers Local Bus Configuration -- the detailed meaning of this field is described in the
Operations Registers section. For the AN3042 Local bus to exhibit the correct protocol, the Local Bus
Configuration Operations Register needs to be loaded before the AN3042 is accessed via the Local bus
interface. The Local bus interface circuitry will be held in reset until transfer of the EEPROM configuration
data is complete. At such completion, and dependent upon the state of the Host Control Operations
Register, the Local bus will be available for access using the programmed Local bus interface protocol.

Host Control
Address - 0x77 - O0x74

Operations Registers Host Control -- Only bits 1 and 0 have meaning; the other bits are reserved. When
programming bits 1 and 0, other bits of the DWORD should be written with '0'".
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One of two reset controls from the AN3042 may be used to reset the local processor system. The AN3042
RSTOUT# output signal is a buffered copy of the PCI bus RST# signal and is not conditioned by the bits of
the Host Control register. This signal will de-assert before the Auto-Configuration process completes, so
some applications will not use this signal in order to prevent premature local processor attempts to access
the AN3042.

The other form of reset control provides a direct link to the Auto-Configuration process. Using this method,
the local processor will remain in reset until completion of the Auto-Configuration process. In this case, the
AN3042 RSTOUTD# output signal, (or its active high version, RSTOUTD), is used to reset the local
processor. This signal is a copy of bit 0 of the Host Control register, (the Local Processor Reset). With
Auto-Configuration, the local processor will be either held in reset or released from reset depending upon
the value in the EEPROM. Furthermore, as an Operations Register, the Host Control register may be
accessed from the PCI bus once Auto-Configuration is complete. Therefore, if it is desired that the local
processor be held in reset until updated by a command over the PCI bus, bit O of this field should be set.

Bit 1 of the Host Control register should be cleared in most cases. Setting it to '1' will reset the Operations
Registers to their default state and thereby reinitialize the Local Bus Configuration register. This bit is
typically used only for debug or maintenance operations. Another seldom used operation is setting the Host
Control register from the local processor. Even though the Operations Register is available from the Local
bus, setting either bit O or bit 1 to 1" will lock-out the local processor from accessing the AN3042 by way of
the Local bus interface.
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Operations Registers

These registers are the means by which AN3042 functions are accessed. Access is available via either
interface, the PCI bus or the Local bus. The Operations Registers include the PCI Bus Mastering registers
(DMA), the 1,0 messaging unit registers, the interrupt registers, the mail boxes, and the direct access register.
Also included in the Operations Registers are the initialization and configuration registers used to customize the
AN3042 operation to the user's needs. The critical Host Control Register and Local Bus Configuration Register
may be programmed during the system initialization process. Programming via the I°C serial is available for this
purpose.

The Operations Registers reside in the Local bus clock domain, therefore, a clock must be applied to CLKIN for
proper operation of the AN3042. Either an external clock may be provided or one of the AN3042
PCLKOUT/2:0] signal outputs may be used. PCLKOUT is a copy of the PCI Clock input, CLK. The PCLKOUT
signals are intended to be an option for the user to connect to other circuits, as well.

Also available to support other circuits, the user may connect any or all of the three reset outputs from the
AN3042. RSTOUT# is a registered copy of the PCI Reset input, RST#. It is synchronous to CLKIN. The other
two reset output signals, RSTOUTD# and RSTOUTD, are the copy of a bit in an Operations Register, the 'R’ bit
of the Host Control Register. RSTOUTD# and RSTOUTD are complements of each other and are synchronous
to CLKIN. Upon power-up reset of the AN3042 (via the PCI Reset RST#), this bit will be set active. It may be
cleared during the start-up process using the I°C serial interface or it may be cleared or set via commands
received over the PCI bus. So these signals may be used to hold a local processor in reset until AN3042
configuration is complete or when a host is ready to release the local processor to begin its operations.
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Operations Registers Addresses

This is a summary table of the AN3042 Operations Registers. Register locations are the offset from the Base
Address Register 0 and are DWORD aligned. The value shown is the address of the least significant byte of the
register offset. Default, power-up values are also shown. Both numbers are documented in hexadecimal
notation. Bit positions in gray are unused and read back as '0' unless otherwise indicated in the default value.

Operations Register

Offset / Mnemonic

31 2423 16 |15 8|7 0| Default Value

1,0 Host Interrupt Status Register 0x0030 I20HISR
| | | [1] | | [ oxoooo0000

1,0 Host Interrupt Mask Register 0x0034  I20HIMR
| | | [M[ T [ [ oxFrrrFFFF

1,0 Local Interrupt Status Register 0x0038 I20LISR
| | | [1] | | [ oxoooo0000

1,0 Local Interrupt Mask Register 0x003C  I20LIMR
| | | [M[ T [ [ oxFrrrFFFF

1,0 FIFO Access

all default as empty FIFO, read as OXFFFFFFFF

Inbound Free FIFO (read only) and Inbound Post FIFO (write only) 0x0040 IBFPFIFO
Outbound Post FIFO (read only) and Outbound Free FIFO (write only) 0x0044 OBPFFIFO
Inbound Post FIFO (read only) and Inbound Free FIFO (write only) 0x0048 IBPFFIFO
Outbound Free FIFO (read only) and Outbound Post FIFO (write only) 0x004C OBFPFIFO

Direct Access

0x0460 DAHBASE

PCI Physical Base Address (4G byte, 8K byteblocks) | | | | [BEforReads| | PCI [ ]| OxXXXXXXXXX
I°C Serial Command Register (write only) 0x04A0 NVCMD
device address [memory address | write data | [T[R] na
I°C Serial Read Data Register 0x04A4  NVREAD
data3 |data 2 |datal | data0 [ OXOXKXXXXX
I°C Serial Status Register 0x04A8  NVSTAT
| | | ack [ || | [Dp] oxo00000xx

DMA Local Base Address Register

0x04B0 DMALBASE

[Local Base Address (16K byte) | |

| 0X0000XXXX

DMA Host Base Address Register

0x04B4 DMAHBASE

PCI Base Address (4G byte) [ ] | 0000xaxx

DMA Burst Size Register 0x04B8 DMASIZE
| | | [DMABurstsSize (16K byte) | | | 0x0000XXXX

DMA Control Register 0x04BC DMACTL

| | [L[P] | PF{w/| 0x0000000X

Host Control Ox04EOQ0 HCTL
| | | | S|R| 0x00000001

Host Interrupt Control/Status Ox04E4 HINT
[ | | | [ [mask [ [ ] | | [T |  0x00000000

Host to Local Data Mailbox OxO04E8 HLDATA
[ 1] [Byte 1 [Byte 0 | OXO0DOXXXX

Local Processor Interrupt Control/Status 0x04F4 LINT
[ | | | [ [mask [ [ ] | | [T |  0x00000000

Local to Host Data Mailbox 0x04F8 LHDATA
[ 1] [Byte 1 [Byte 0 | OXO0DOXXXX

Local Bus Configuration O0x04FC LBUSCFG
| | Local Bus Configuration | 0x00000B50

Operations Registers
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Operations Registers Descriptions

Detailed descriptions of the Operations Registers follow. Register locations are the offset from the Base
Address Register 0 and are DWORD aligned. The value shown is the address of the least significant byte of the
register offset. The offsets are documented in hexadecimal notation. Unused bits are grayed-out. Unused bits
are read as '0' unless otherwise indicated.

1,0 Registers
I,O Host Interrupt Status Register - [20HISR 0x0030
31 24 23 16 15 8 7 3 0
I
Bit Description
3 Interrupt from the Outbound Post FIFO - the FIFO is not empty. Read only. '0' default.
1,0 Host Interrupt Mask Register - 20HIMR 0x0034
31 24 23 16 15 8 7 3 0
M
Bit Description
3 Host Interrupt Mask Bit
1: interrupt is masked (default)
0: interrupt is not masked
NOTE: unused bits in this register are read as 1's
I,O Local Interrupt Status Register - I20LISR 0x0038
31 24 23 16 15 8 7 3 0
I
Bit Description
3 Interrupt from the Inbound Post FIFO - the FIFO is not empty. Read only. '0' default.
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1,0 Local Interrupt Mask Register - [20LIMR 0x003C

31 24 23 16 15 8 7 3 0
M

Bit Description

3 Local Interrupt Mask Bit

1: interrupt is masked (default)
0: interrupt is not masked

NOTE: unused bits in this register are read as 1's

1,0 Inbound Free / Post FIFO 4BFPFIFO 0x0040

31

24 23 16 15 8 7 0

[Inbound Free FIFO (read only) and Inbound Post FIFO (write only) |

Bit Description

31:0 A shared port -- Reading from this port returns data from the Inbound Free FIFO.
The read of an empty FIFO returns OxFFFF FFFF. Writing to this port places data
into the Inbound Post FIFO. The FIFO is initially empty.

I,O Outbound Post / Free FIFO -OBPFFIFO 0x0044

31 24 23 16 15 8 7 0

Outbound Post FIFO (read only) and Outbound Free FIFO (write only)

Bit Description

31:0 A shared port -- Reading from this port returns data from the Outbound Post
FIFO. The read of an empty FIFO returns OXFFFF FFFF. Writing to this port
places data into the Outbound Free FIFO. The FIFO is initially empty.

1,0 Inbound Post / Free FIFO 4BPFFIFO 0x0048

31 24 23 16 15 8 7 0

Inbound Post FIFO (read only) and Inbound Free FIFO (write only)

Bit

Description

31:0

A shared port -- Reading from this port returns data from the Inbound Post FIFO.
The read of an empty FIFO returns OxFFFF FFFF. Writing to this port places data
into the Inbound Free FIFO. The FIFO is initially empty.

Operations Registers AN3042 TRM, version 1.2

Page 39



I,O Outbound Free / Post FIFO ©BFPFIFO 0x004C
31 24 23 16 15 8 7 0

Outbound Free FIFO (read only) and Outbound Post FIFO (write only)

Bit Description

31.0 A shared port -- Reading from this port returns data from the Outbound Free
FIFO. The read of an empty FIFO returns OXxFFFF FFFF. Writing to this port
places data into the Outbound Post FIFO. The FIFO is initially empty.

Direct Access Register

Direct Access Host Physical Base Address Register - DAHBASE 0x0460
31 24 23 16 15 13 8 7 4 210
PCI Physical Base Address (4G byte, 8K byte blocks) BYTE ENABLES PCI
FOR READS

Bit Description
31:13 PCI Physical Base Address for 8K byte access
74 Data Byte Enables for PCI Master Reads, C/BE#[3:0].
2:1 PCI cycle type for PCI Master Access

00 = interrupt acknowledge (read) (PCl command 0x0)

or special cycle (write) (PCl command 0x1)

01=  I/O cycle (read or write) (PCl command 0x2 or 0x3)

10= memory cycle (read or write) (PCI command 0x6 or 0x7)

11 = configuration cycle (read or write) (PCI command 0xA or 0xB)
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I°C Serial Port Registers

I°C Serial Command Register -- NVCMD (a write only register) 0x04A0

31 30 24 23 16 15 8 7 10

device address memory address write data TR

Bit Description
30:24 Device Address. Device address of the I°C serial device. Default is 1010000.
23:16 Memory Address. Address within the I°C serial device.
15:8 Write Data. Write data. This data is ignored if the command is a read.
1 Read Type. This bit is ignored if the command is a write. The data read from a

I°C serial device is accessible from the NVREAD register.
1 = 4 byte read
0 = single byte read

0 Read / Write

1 = read command

0 = write command

Note: The write of this byte triggers the start of the EEPROM access. In an 8 or
16 bit system, this location must be written after the address and data have been
written.

I°C Serial Read Data Register -- NVREAD 0x04A4

This register contains one or four bytes of data read from the I°C serial EEPROM.

31 24 23 16 15 8 7 0
[data3 |data 2 |datal |data0 |
Bit Description

31:24 Data3

Stores sequential read, byte 3. Undefined for single byte read.

23:16 Data2
Stores sequential read, byte 2. Undefined for single byte read.

158 Datal

Stores sequential read, byte 1. Undefined for single byte read.

70 Data0
Stores single read and sequential read, byte 0.
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I°C Serial Status Register NVSTAT 0x04A8

This register contains status information about the I°C serial data transfer.

31 24 23 16 15 8 7 5
ACK

Bit Description

75

Acknowledge

bit 7 = device address ack bit. 0 = ack, 1 = no ack.
bit 6 = address ack bit. 0 = ack, 1 = no ack.

bit 5 = second address ack bit. 0 = ack, 1 = no ack.
In a successful read or write, these bits will be 000.

Done Indicator

1 =done
0 = in progress

PCl BusMastering (DMA) Registers

DMA Local Base Address Register -DMALBASE 0x04B0
31 24 23 16 15 13 8 7 2 0

[Local Base Address (16K byte) |

Bit Description

13:2 Local Base Address - This is the first address of the DMA in the local memory.

This register has DWORD resolution.

DMA Host Physical Base Address Register -DMAHBASE 0x04B4
31 24 23 16 15 8 7 2 0

PCI Physical Base Address (4G byte)

Bit Description

312 PCI Physical Base Address - This is the first address of the DMA in the host's

memory space. This register has DWORD resolution.
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DMA Size Register -DMASIZE 0x04B8
31 24 23 16 15 13 8 7 2 0

DMA Burst Size (16K byte)

Bit Description
13:2 Burst Size for any mastered DMA, read or write. This register has DWORD
resolution.
DMA Control Register -DMACTL 0x04BC
31 24 23 16 15 98 7 10
L|P PF|W
Bit Description
9 Local Ownership: A write to this bit by the local processor will toggle this bit if and only

if the P bit is not set. This bit (along with the P bit) is intended to facilitate software
arbitration of the DMA registers. '0' default.

8 PCI Ownership: A write to this bit by the PCI host processor will toggle this bit if and
only if the L bit is not set. This bit (along with the L bit) is intended to facilitate software
arbitration of the DMA registers. '0' default.

1 Pre-Fetch Inhibit for PCI memory reads: When this bit is set to one, the AN3042 PCI
bus master engine will only use the PCI Read command (0x6). When this bit is zero
(default), the AN3042 PCI bus master engine will use PCl commands Read (0x6),
Read Line (0xC), and Read Multiple (OXE) as appropriate to optimize utilization of the
PCI system bus(es).

0 Write: Determines the direction of the DMA and starts transfer.

1: DMA operation is a write to the host memory from the AN3042 shared memory.
0: DMA operation is a read from host memory into the AN3042 shared memory.
A write to the low byte of this register triggers the DMA to occur. '0' default.

Host Control and Status Registers

Host Control Register -HCTL Ox04EQ

31 24 23 16 15 8 7 10
S|IR

Bit Description

1 Soft Reset — This bit controls the internal reset for the AN3042.

1 = reset active
0 = not reset (default)

0 Local Processor Reset — This bit controls the RSTOUTD# and RSTOUTD pins
1 = reset active (default state, RSTOUTD# pin is low, RSTOUTD pin is high)
0 = not reset (RSTOUTD# pin is high, RSTOUTD pin is low)
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Host Interrupt Control and Status Register -HINT
31 25 24 23 16 15

Ox04E4
987 0

Interrupt Mask

Interrupt Status

Bit Description

25:16 Interrupt Mask

Note: All status bits are initially cleared.

00 0000 0000 = no interrupts enabled (default)

XX xxxx  xxx1 =120 Al FIFO overflow interrupt enabled

XX Xxxx  xx1x =120 PCI FIFO overflow interrupt enabled

XX xxXxx  x1xx =reserved - always read as 0

XX XXXx  1xxx = Local to host, mailbox interrupt enabled

XX xxx1  xxxx = Local to host, external signal interrupt enabled

XX xx1x  xxxx = DMA complete interrupt enabled

XX x1xx  xxxx = 120 inbound post FIFO not empty interrupt enabled
(read only at this address, compliment of I20LIMR)

XX Ixxx  xxxx = 120 outbound post FIFO not empty interrupt enabled
(read only at this address, compliment of 20HIMR)

x1 XXXX  XXxX = target abort interrupt enabled

1x XXXX  XXXX = master abort interrupt enabled

9:0 Interrupt Control/Status
00 0000 0000 = no interrupt sources active
XX xxxx  xxx1 =120 Al FIFO overflow interrupt
XX Xxxx  xx1x =120 PCI FIFO overflow interrupt
XX xxXxx  x1xx =reserved - always read as 0
XX XXXX  1xxx = Local to host mailbox interrupt
XX xxx1  xxxx = Local to host external signal interrupt
XX xx1x  xxxx = DMA complete
XX xIxx  xxxx = 120 inbound post FIFO not empty interrupt
(read only at this address, compliment of [20LISR)
XX Ixxx  xxxx = 120 outbound post FIFO not empty interrupt
(read only at this address, compliment of I20HISR)
x1 XXXX  XXXX = target abort interrupt
1x XXXX  XXXX = master abort interrupt

interrupt. All status bits are initially cleared.

Note: When an interrupt is active, writing a 1 to that bit location will end the
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Host to Local Data Mailbox -HLDATA Ox04ES8

31 24 23 16 15 8 7 0
| Byte 1 Byte O

Bit Description

24

Interrupt to Local

This bit enables the host to send an interrupt to the Local. When it is set to 1 by
the host, it triggers a mailbox interrupt to the local processor. The interrupt
remains active until it is cleared by writing to the Local Interrupt Control Register.
0 = inactive

1 = active

This bit is write only.

15:8
7:0

Data byte
Two bytes of data that can be written by the host and read by the local processor.
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Local Control and Status Registers

Local Processor Interrupt Control Status Register -LINT 0x04F4
31 25 24 23 16 15 98 7 0
Interrupt Mask Interrupt Status
Bit Description
25:16

Interrupt Mask
00 0000 0000 = no interrupts enabled (default)

XX xxxx  xxx1 =120 Al FIFO overflow interrupt enabled

XX Xxxx  xx1x =120 PCI FIFO overflow interrupt enabled

XX xxXxx  x1xx =reserved - always read as 0

XX XXXxX  1xxx = Host to Local mailbox interrupt enabled

XX xxXx1  xxxx = reserved - always read as 0

XX xx1x  xxxx = DMA complete

XX x1xx  xxxx = 120 inbound post FIFO not empty interrupt enabled
(read only at this address)

XX Ixxx  xxxx = 120 outbound post FIFO not empty interrupt enabled
(read only at this address)

x1 XXXX  XXXX = target abort interrupt enabled

1x XXXX  XXXX = master abort interrupt enabled

9:0 Interrupt Command/Status

00 0000 0000 = no interrupt

XX XXxXx  xxx1 =120 Al FIFO overflow interrupt

XX xxXxx  xx1x =120 PCI FIFO overflow interrupt

XX Xxxx  x1xx =reserved - always read as 0

XX xxXxx  1xxx = Host to Local mailbox interrupt

XX xxx1  xxxx = reserved - always read as 0

XX xx1x  xxxx = DMA operation complete

XX xIxx  xxxx = 120 inbound post FIFO not empty interrupt
(mirror of I20LISR[3] - read only at this address)

XX Ixxx  xxxx = 120 outbound post FIFO not empty interrupt
(mirror of I20HISR][3] - read only at this address)

x1 XXXX  XXXX = target abort interrupt

1x XXXX  XXXX = master abort interrupt

Note: When an interrupt is active, writing a 1 to that bit location will end the
interrupt.
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Local to Host Data Mailbox +-HDATA Ox04F8

31 24 23 16 15 8 7 0
[ 1] [Byte 1 [Byte 0 |

Bit Description

24 Interrupt to Host

When this bit is written to 1 by the local processor, it causes a mailbox interrupt to
the host. The interrupt will remain active until it is cleared by the host in the host
interrupt register.

0 = inactive

1 = active

This bit is write only.
15:8

Data bytes
7:0 y

Two bytes of data written by the host and read by the local processor.
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Local Bus Configuration Register + BUSCFG

31 24 23 16 15 8 7 0
| [Local Bus Configuration |

O0x04FC

Bit | Description

15 | XTND_RDY_OUT: Defines the RDY_OUT# output signal relation to the final data phase.

0 = Normal. RDY_OUT# goes inactive after the final data phase (default)

1 = Extended Ready Out. RDY_OUT# remains active after the final data phase until the internal address strobe
(typically STROBE) goes inactive. (see fields RWMODE and ASMODE for defining characteristics of the internal
address strobe)

14 | BURST_STYLE: Defines the data ordering protocol of bursts on the local bus.
0 = normal linear bursts (default)
1 = 486 style burst (byte ordering in a burst of DWORD -- 048C; 40C8; 8C04; C840)

13 INT_POL: Defines the polarity of the IRQ_OUT# output signal.
0 = Active Low interrupt to the local processor (default)
1 = Active High interrupt to the local processor

12 | BLAST_POL: Defines the polarity of the BLAST# input signal.
0 = Active Low (default)
1 = Active High

11 | ALE_POL: Defines the polarity of the ALE input signal.
0 = Active Low
1 = Active High (default)

10 | RDYOUT_POL: Defines the polarity of the RDY_OUT# output signal.
0 = Active Low (default)
1 = Active High

9:8 | BW: Defines the bus width of the local processor.

00 = 8 hit

01 = 16 bit

10 = 32 bit

11 = 32 bit with encoded byte enables (Motorola Mode) (default)

7 BLASTMODE: Determines the function of the BLAST# input signal.

0 = BLAST# is active only during the last transaction of the burst (default)

1 = BLAST# is active throughout the entire burst, and goes inactive with RDY_IN# and RDY_IN on the last read or
write of the burst

6 BEMODE: Determines the byte enable encoding for 16 and 32 bit Motorola modes.
0 = normal byte enables;
1 = Motorola byte enable encoding. (default)

5:4 | RWMODE: Defines how the READ#, WRITE#, and address STROBE input signals are interpreted internally and
defines the internal address strobe.

Lite Pin RWMODE RWMODE RWMODE RWMODE

Name 00 01 10 11

READ# W_R# Not Used READ# data; used as READ# data; used as
internal address strobe | internal address strobe

WRITE# Not Used R_W# WRITE# data; used as | WRITE# data; used as
internal address strobe | internal address strobe

STROBE Used as internal Used as internal Not used as internal Not used as internal

address strobe address strobe address strobe address strobe

3:2 | ASMODE: Defines the polarity of STROBE input signal and the timing used to sample the ready input signals and
the internal address strobe. (see field RWMODE for a defining characteristic of the internal address strobe)

X0 = STROBE is active low (default)

x1 = STROBE is active high

0x = Internal address strobe and RDY_IN# and RDY_IN are sampled on the rising edge (default)

1x = Internal address strobe and RDY_IN# and RDY_IN are sampled on the falling edge

1 EDIN: Defines protocol for validated input data.
0 = input data is valid during the current cycle when rdyin and rdyout are both active (default)
1 = input data is valid one cycle later

0 EDOUT: Defines protocol for validated output data.
0 = output data is valid during current cycle when rdyin and rdyout are both active (default)
1 = output data is valid one cycle later
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Performance Characteristics

Absolute Maximum Ratings

Storage Temperature -55 to +125 degrees C.

Voltage on any pin referenced to Vss -05Vto+7.0V

Recommended Operating Environment

Ambient Operating Temperature 0 to 70 degrees C.

Power Dissipation, Estimated Maximum Operating 1.1 Watts

Recommended Operating DC Parameters -- Local Bus and Other non-PCl Signals

Symbol Parameter Condition Min Max Units | Notes

Vb Supply Voltage Vss = 0.0V 3.0 3.6 \Y

Vin Input High Voltage Vss = 0.0V 0.7Vop 5.25 \Y

\ Input Low Voltage Vss = 0.0V -0.5 0.3Vpp \Y

I Input Leakage 0<Vin<Vpp +/-10 uA
Current

Von Output High Voltage | loytr =-0.8mA 0.9Vpp \Y

VoL Output Low Voltage lour = 0.8 MA 0.1+Vgg \Y

Cin Input Pin 10 pF
Capacitance

Cclk CLK Pin 5 12 pF
Capacitance

CioseL IDSEL Input Pin 8 pF
Capacitance

Lpin Pin Inductance 20 nH

NOTES:

1) Except INTA# and IRQ_OUT# which are open drain.

2) 1.5 mA drivers are used for AD[31:2], C/BE#[3:0], and PAR, FRAME#, TRDY#, IRDY#,
DEVSEL#, STOP#, SERR#, PERR#, and INTA#. 4 mA drivers are used for DQ[31:0],
RDY_OUT#, IRQ_OUT#, PCLKOUT[2:0], RSTOUT#, RSTOUTD, and RSTOUTD#. And, 2
mMA drivers are used for SCL and SDA.
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Recommended Operating DC Parameters -- PCl Bus Signals

The AN3042 is compatible with the PCI requirements for 3.3V and 5V signaling. Refer to the PCI Local Bus

Specification, Revision 2.1 for details. Reference URL: http:/Amww.pcisig.com/

Timing Parameters -- Local Bus Signals

The parameters for the local bus are specified here.

Performance Characteristics AN3042 TRM, version 1.2

Symbol | Parameter Min |Max |Units |Notes
tLocAL CLKIN Cycle Time (Local clock) 20 ns 1
thigh CLKIN High Time 40 60 % 2
tiow CLKIN Low Time 40 60 % 2
tsu Input Set up Time to CLKIN 8 ns 3
thold Input Hold Time to CLKIN 3 ns
tout CLKIN to Output valid 2 10 ns 4
ton-da DQ[31:0] Float to Active Delay from CLKIN 2 14 ns
tout-da DQ[31:0] Output Delay from CLKIN 2 10 ns
toff-da DQ[31:0] Active to Float Delay from CLKIN 2 14 ns
tsu-adr ADR[14:2] Input Setup Time to CLKIN 6
th-adr ADRJ[14:2] Input Hold Time from CLKIN 3 ns
tsu-ale ADR[14:2] Input Setup Time to ALE 1
th-ale ADRJ[14:2] Input Hold Time from ALE 3 ns
tmin-ale Minimum Active Pulse width for ALE 5 ns 5
NOTES:
1) Vmesr=15V.
2) Voltage threshold for high is 2.0 V; Voltage threshold for low is 0.8 V.
3) Inputs are STROBE, SELECT#, READ#, WRITE#, RDY_IN, RDY_IN#, BE#[3:0], DQ[31:0],
BLAST, and IRQ_IN#.
4) C_=50pF. Outputs are RDY_OUT#, IRQ_OUT#, RSTOUTD, and RSTOUTD#.
5) Voltage threshold for high is 2.0 V.
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Timing Parameters -- | °C Serial Port Bus Signals

The I°C serial interface is designed for a 100Kbit/s transfer rate. The interface clock is referenced to the local
clock, CLKIN. The table below gives the parameters of the AN3042’s I°C serial interface with respect to the
number of local clock periods and the equivalent number of microseconds if the clock is run at 50 MHz. The
100Kbhit/s rate is accomplished with a CLKIN rate of 50 MHz. For CLKIN rates other than 50 MHz, use the
Minimum Clocks column to calculate the Minimum Time for each parameter.

Minimum Clocks | Minimum Time
Symbol Parameter (Clock Periods) (microseconds) Notes
tscL Lo Low Period of SCL 250 5.00
tscL_ mi High Period of SCL 250 5.00
tsur Bus Free time between 'Start' & 'Stop’ | 500 10.00 1,2
tsu:sTA Set up time for repeated 'Start’ 250 5.00
tho:sTA Hold time for 'Start’ 250 5.00
tsu:paT Set up time for Data 125 2.50
tho:DAT Hold time for Data 125 5.00
tsu:sto Set up time for 'Stop' 250 5.00 2
NOTES:

1) ‘'Start' condition is a high-to-low transition on SDA while SCL is high.

2) 'Stop' condition is a low-to-high transition on SDA while SCL is high.
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Timing Parameters -- PCl Bus Signals and AN3042 Derived Signals

The AN3042 is fully compatible with the PCI requirements for 3.3V and 5V signaling. Refer to the PCI Local Bus
Specification, Revision 2.1 for details. Reference URL: http:/Amww.pcisig.com/

The AN3042 provides copies of the PCI clock input, CLK, on the PCLKOUT[2:0] pins. The system level function
and timing of these outputs are the same as those of the CLK input. The AN3042 also provides a registered
copy of the PCI reset input, RST#, on the RSTOUT# pin. The PCI reset is synchronized to the Local bus clock,
CLKIN. RSTOUT# will follow RST# by no more than two CLKIN cycles. The detailed timing characteristics of
the PCLKOUTI[2:0] and RSTOUT# signal outputs is shown below.

Symbol Parameter Min Max Units | Notes
tocikout PCLKOUT delay from CLK 2 10 ns 1
trstout CLKIN to RSTOUT# valid 2 10 ns 1
NOTES:
1) 50 pF load.
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AN3042 Operations

Local Bus Configurations

The AN3042 interfaces to several processor families. Suggested local bus configurations for some processors
are indicated here. The 16-hit Local Bus Configuration Operations register, LBUSCFG, can be written via the
I°C serial interface upon chip initialization to prepare the AN3042 local bus for the proper interface protocol.

Processor LBUSCEFG value
Motorola Power QUICC MPC860 0x0B50 (default)
Motorola QUICC 68360 0x8B18
Motorola 68040 0x0B50 (default)
Intel i960 0x0A00

Intel i486 0x6A00

Intel 80186 0x2D21

Texas Instruments TMS320C30 0x0A91

PCI Bus Mastering

Burst transfers between the AN3042 16KB shared memory and the PCI bus system are performed by the direct
memory access (DMA) controller. Setup for the DMA controller is accomplished by programming the
Operations Registers of the AN3042 from either the PCI bus interface or the Local bus interface. An indication
of a completed DMA is available by polling an Operations register or servicing an interrupt. Ownership of the
DMA controller by either the PCI or Local bus interfaces is arbitrated by software using the Operations
Registers.

The address and transfer size registers operate with DWORD resolution. The lower two bits of each of the
address and transfer size fields are ignored. Transfers over the PCI bus are DWORD so all four byte enables of
the bus are active when transferring data mastered by the AN3042. The full 32-bit PCI address space is
supported by the DMA controller. The direction of transfer is determined by the 'W' bit in the DMA Control
Register. 'W'" is the "Write" bit and is with respect to the AN3042 "writing" to the PCI bus. The basic sequence
to setup a DMA is as follows:

1) Enable the Interrupt Mask for the desired interface if an interrupt on DMA completion is
required. e.g., LINT[21] = 1 will enable the interrupt onto the IRQ_OUT# pin.

2) Load the address for the beginning of the transfer block of AN3042 shared memory. This is
the DMA Local Base Address Register, DMALBASE.

3) Load the address for the beginning of the transfer block of PCI bus space. This is the DMA
Host Base Address Register, DMAHBASE.

4) Load the size of the transfer block. This is the DMA Size Register, DMASIZE.
5) To initiate the DMA, a write to the least significant byte of the DMA Control Register, DMACTL,

will start the controller. Writing a '1' to bit O will transfer data from the AN3042 shared memory,
(pointed to by DMALBASE), to the PCI bus space, (pointed to by DMAHBASE). This causes
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write bursts on the PCI bus. Writing a '0' to bit O will transfer the other direction and cause read
bursts on the PCI bus. The AN3042 bus mastering logic will use the most efficient PCI
command available for all of its bursts during the transfer.

6) When the DMA is complete, LINT[5] will be set. If interrupts are enabled for DMA completions,
then an interrupt will be generated. If not, LINT[5] can be polled.

An additional option of a PCI bus mastered read transfer involves setting the option to perform non-prefetchable
PCI reads during transfers into AN3042 shared memory. This option is set in the DMA Control Register with the
PF flag. Also, ownership of the controller can be arbitrated in software with assistance of the L and P bits in the

DMA Control Register; these are the Local Bus Ownership and PCI Bus Ownership flags, respectively. See the
section AN3042 Operations Registers for details.

I,O Message Unit

The 1,0 Specification describes a messaging unit consisting of four FIFO, a shared memory to store message
frames, and an interrupt function. The structure of this unit is described in the 1,0 Architecture Specification,
version 1.5 on pages 4-2 through 4-7. This capability is fully integrated within the AN3042. Reference URL:
http:/Mmww.i20sig.org/

There is no need for external circuitry to manage the FIFO operations. If 1,0 functionality is not desired, then the
FIFO are available for general purpose use. Each of the four FIFO are 32 DWORD deep, are accessible from
both the PCI and Local bus interfaces, and can generate interrupts to both bus interfaces.

The unit operates in two clock domains, that of the PCI bus and that of the Local bus. 1,0 message frames for
transfer between the PCI and the Local domains are located within the 16K byte AN3042 Shared Memory,
which is a general purpose dual port memory. There is no restriction upon where in the 16K byte space that the
message frames reside, however, to satisfy 1,0 requirements, the message frames must begin at DWORD
boundaries. Neither bus's access is dependent upon the operational state of the other bus. This is governed by
the nature of the AN3042 Shared Memory. Operations of the 1,0 FIFO and the 1,0 Interrupt functions occur
completely within the clock domain of the Local bus, however access is available to both the PCI and Local bus
interafaces.

From a system perspective, the following diagram illustrates the 1,0 Message Unit transfer function supported
by the AN3042. The AN3042 is represented by the "Message Queues" block of the diagram and consists of
both Inbound and Outbound Queues and the Shared Memory. For more description of the terminology used in
the diagram, refer to the 1,0 Architecture Specification. Reference URL: http:/iww.i20sig.org/
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0 -- Target Initializes Free List with Message
Frame Addresses, (MFA)
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Direct Access

Direct Access allows the local processor to access the PCI bus directly, bypassing the shared memory. In this
mode the local processor can generate the following PCI bus master cycles:

Configuration Read
Configuration Write
1/0 Read

1/O Write

Memory Read

Memory Write

Specia Cycle

Interrupt Acknowledge

C/BE#[3:0] = OXA
C/BE#[3:0] = OxB
C/BE#[3:0] = 0x2
C/BE#[3:0] = 0x3
C/BE#[3:0] = 0x6
C/BE#[3:0] = Ox7
C/BE#[3:0] = Ox1
C/BE#[3:0] = 0x0

To operate in this mode, the local processor programs the Direct Access register. Programming sets the base
address for the PCI master access and the type of PCI command to be generated. Then the local processor
writes to the Direct Access space of the AN3042 Memory Map. Offsets into the Direct Access region of the
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memory map are added to the PCI base address of the Direct Access register and become the address for the
PCI bus master access. The type of PCI command generated is defined in the Direct Access register. A local
bus read to the Direct Access area of the memory map becomes a PCI bus master read. Likewise, a local bus
write to the memory map becomes a PCI bus master write.

Host Bridge

The AN3042 can be used as a host bridge. The processor on the AN3042 Local bus is therefore the host
processor in the system. A host processor configures the other PCI devices on the PCI bus. The AN3042
provides the I°C Serial Port and Auto-Configuration mechanism to setup for host bridge operations. Most
aspects of Auto-Configuration apply to non-host use of the AN3042, as well.

The AN3042 must master cycles onto the PCI bus to be a host bridge. The Master Enable bit located in the PCI
configuration space is the means to enable AN3042 PCI mastering. Since the AN3042's default value for the
Master Enable bit is de-asserted, it is necessary to use the AN3042 Auto-Configuration mechanism to enable
PCI mastering. During the power-up reset sequence, the I°C serial interface loads data from a non-volatile
memory, (typically a serial EEPROM), to set the Master Enable bit in the PCI configuration space. Some, but
not all, of the PCI configuration values are loaded using this mechanism. These values can be read by other
devices in the system to identify the host bridge, (e.g., Device ID, Vendor ID, Class Code, etc).

Another part of the Auto-Configuration mechanism is to setup the Local bus interface with the host processor
and, optionally, provide reset control to the host processor. The Local Bus Configuration register is loaded from
the serial EEPROM image. This will set the protocol of the Local interface. The Host Control register is loaded
by the Auto-Configuration mechanism and can control reset to the host processor. Utilization of the AN3042
RSTOUTD# output signal, (or its complement, RSTOUTD), is how the AN3042 can control host processor
reset. The Host Control register image is stored in the serial EEPROM and indicates if the reset will remain
asserted or will release after Auto-Configuration is complete. Normally, it should release the host from reset. If it
is not released, then an external PCI master will be required to release the host processor.

Finally, the AN3042 uses the Direct Access function to configure PCI devices on the PCI bus. The first device
that it configures is typically itself. It is important that the Master Enable bit is set. Without this bit asserted, the
AN3042 cannot configuration itself (or any other devices) via the PCI bus.

Dual Port Shared Memory

In order to perform concurrent target access to shared memory from the PCl and Local bus interfaces it is
generally necessary to devise a handshake protocol and/or address access allocation scheme to prevent
corrupting memory locations. That is, a location within the AN3042 dual port memory may be corrupted if a read
from one interface occurs simultaneously with a write from the other interface to that same location. The
AN3042 assists the user in managing concurrent access to the shared memory.

The AN3042 PCI and Local bus are high performance interfaces. Internal logic performs read pre-fetching in
order to maintain a full speed, zero wait-state, burst access to the shared memory. For managing memory
access, the AN3042 performs a disconnect or wait for target reads at each 64-byte boundary. If a user is
allocating sections of memory to PCl and Local space and intends to execute simultaneous access to the
shared memory from both interfaces, then this 64-byte boundary can be used to place PCI and Local sections of
memory adjacent to each other. In other words, the AN3042 has special logic that detects incoming burst
addresses and will initiate the disconnect or wait at each 64-byte boundary. In this way, if the transaction is to
end at the boundary, then no further pre-fetching occurs since time has been given to the master to end the bus
transaction. For the PCI bus, this is performed by a target disconnect. For the Local bus, this is wait states.
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