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APIC22 PCI 22 PCI Master/Target Adapter LSI
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APIC22 PCI Bus Power Management Interface Spec R1.0
EEPROM PM(Power Management) Capabilities
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< 8 FIFO(64B Endian <» IOR# MIIO#
zz$: — g — Converter < OW# RWV#
E » Master Read < >
2 % | <4 IORDY LRDY#
@ FIFO(64Byte) £ BTERM
PAR <> = g | -—
=
PERR# - 8 Master Write é <« BREQ# BREQ#
SERR# - FIFO(64Byte) % —p» BACK# BACK#
LOCK# <> DMA S | «— DREQ# DREQ#
> DACK# DACK#
INTA# - FIFO(64Byte) —
v » DMATCH DMATCH#
ENUME - =y 4 - IRQB30] IRQI30]
PME# - B g __p LINT# LINT#
< HEALTHY# HEALTHY#
CLK . Clock - < EJECTST EJECTST
RST# — — Generator __» STLED# STLED#
<» PIO[30] PIO[3:0]
v v __p TOUT# TouT#
<« LCLKi LCLKi
Power Management Controller Hot Swap Controller(HS_CSR) >
__» LCLKo LCLKo
» LRESET# LRESET#

Figure2-1 APIC22

CPI Technologies, Inc..

-6-




APIC22 PCI Master/Target Adapter

APIC-03-120501

PCI Bus Interface
PCI Bus State Machine

PCI

PCI Local Bus Specification Revision 2.2
PCI 5v 33V PCI
33MHz

) PCI to Local

/O Read Write

Memory Read Write

Configuration Read Write

Memory Read Multiple MRM  *1
Memory Read Line MRL  *1

Memory Write and Invalidate MWI  *1

Memory 1/O Direct RD Delayed RD
64Byte  16Dword Memory Prefetch

Memory 1/0 Direct WR Posted WR
64Byte  16Dword Posted

8/16Bit NonMux Mode

32Bit Mux Mode
2Gbyte 1/0 Memory ExpROM

L) Local to PCI DMA
I/ORead Write
Memory Read Write
Configuration Read Write *2

4Gbyte  PCI

256Byte  1/O 128Kbyte  Memory ExpROM

Local Bus Interface
Local Bus State Machine
Endian Converter

5v 5V
33MHz

8/16Bit NonMux

2

32Bit Mux

*3
Memory 1/0 Remap
Little Endian Big Endian *4

® Local to PCI

I/ORead Write
Memory Read Write

Memory 1/0O Direct RD

64Byte  16Dword Memory Prefetch
Memory 1/O Posted WR

64Byte 16Dword Posted

PCI APIC22

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

DMA Controller DMA

PCI 32Bit
16Mbyte

Local Memory 1/0 to PCI Memory 1/0
PCI Memory 1/O to Local Memory 1/O

PCI
Byte Word Dword
2
DMA
| DMA .
L DMA Indirect DMA Control
PCI
DMA
DMA
Interrupt Controller
PCI INTA# LINT#
4 IRQ INTA#
7 INTA#
8 LINT#
"Low” "High”
Timer Controller
24Bit
0 128 2
Messaging Box
PCI 32Bit
PCI 32Bit
Serial EEPROM Controller EEPROM
3-Wire 2-Wire EEPROM
1Kbit 16Kbit EEPROM
EEPROM

Power Management Controller

PCI Bus Power Management Interface Specification Revision 1.0
PM Capabilities
DO D3hot

IRQ

Hot Swap Controller

CompactPCI Hot Swap Specification R1.0 R2.0 Friendly Device
Programming Interface “0” HS_CSR

Blue LED
ENUM#
Notes
*1 MRM MRL MwI Memory Read Write
*2 Configuration TypeO
*3  8/16Bit NonMux IOCS[15:8]# LA[16:9]
*4

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

APIC22
PCI EEPROM
8/16Bit NonMux 32Bit
Mux
- - PCI
Symbol Pins | Active In Out Description
IDSEL 1 High In PCI Initialization Device Select
TypeO IDSEL
APIC22
AD[31:0] 32 1/0 PCl Address Data Bus
AD[1:0] 110
110
In(Addr) Target Transaction
1/0(Data)
Out(Addr) Master Transaction
1/0(Data) APIC22
C/BE[3:.0}# 4 Low 110 PCI Command Byte Enable
L _J
BECG# ADI[7:0]
BE1# AD[158]
BE2# AD[23:16]
BE3# AD[31:24]
In Target Transaction
Out Master Transaction
APIC22
FRAME# 1 Low 110 PCI Bus Cycle Frame
In Target Transaction
FRAME#
Out Measter Transaction
APIC22 FRAME#
DMA

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

Symbol Pins | Active In Out Description
IRDY# 1 Low 1/10 PCI Initiator Ready
IRDY# TRDY#
FRAME# IRDY# PCI
In Target Transaction
IRDY#
Out Master Transaction
APIC22 IRDY#
TRDY# 1 Low 1/10 PCI Target Ready
TRDY# IRDY#
Out Target Transaction
APIC22 TRDY#
In Master Transaction
TRDY#
DEVSEL# 1 Low 1/0 PCI Device Select
DEVSEL#
Out Target Transaction
APIC22 DEVSEL#
In Master Transaction
DEVSEL#
STOP# 1 Low 1/10 PCI Bus Cycle Stop
Out Target Transaction
APIC22
STOP#
In Master Transaction
STOP#
STOP# FRAME#
PAR 1 High 1/0 PCI Parity
AD[31.0] C/BE[3:.0}#
PAR
PERR# 1 Low 110 PCI Data Parity Error
PERR#
SERR# 1 Low Out PCI System Error
LOCK# 1 Low 1/0 PCI Resource Lock
LOCK#
INTA# 1 Low Out PCI Interrupt A
PClI INTA#

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

Symbol Pins | Active In Out Description
REQ# 1 Low out PCI Bus Reguest
PCI
REQ# GNT#
GNT# 1 Low 1/0 PCI Bus Grant
PCI
GNT#
ENUM# 1 Low Out Hot Swap Enumeration
PME# 1 Low Out PCI Power Management Event
CLK 1 High In PCI Bus Clock
(Edge) PCI PCI
0 33MHz
RST# 1 Low In PCI Bus Reset
PCI
RST# APIC22 PCI
"Hiz"

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

Symbol Pins | Active In Out Description
BREQ# 1 Low In Local Bus Request
APIC22
APIC22
CPU BREQ# BACK#
BACK# 1 Low Out Local Bus Acknowledge
APIC22  BREQ# BACK#
PCI
DMA BACK#
DEVCS# 1 Low In Device Chip Select
APIC22
DEVCSH# APIC22
PCI
SPACE 1 In Local Master Space Select
SPACE PCI APIC22
SPACE="Low” PClI
SPACE="High" APIC22
ROMCS# 1 Low Out Local ExpROM Chip Select
ExpROM
PCI  ExpROM ROMCS#
MEMCS# 1 Low Out Local Memory Chip Select
PCI DMA
MEMCS#
DREQ# 1 Low In DMA Request
DMA
DREQ# DACK#
DREQ#
DACK# 1 Low Out DMA Acknowledge
DMA
DMA DACK#
DMA
DMATCH# 1 Low Out DMA Terminal Count
DMA
DMA
DMATC#
LINT# 1 Low Out Local Interrupt
LINT#

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

Symbol Pins | Active In Out Description
IRQ[3:0] 4 In External Interrupt Request
PCI
IRQ[3:0]
L _J
PCI
PCI INTA# MSI
SERR#
PCI SERR#
PM
PCI PME#
DMA
DMA
PI1O[3:0] 4 1/O0 Parallel Input Output
TOUT# 1 Low Out Timer Output
APIC22
TOUT#
EJECTST 1 In Hot Swap Ejector Switch Status
EJECTST
EJECTST="Low” Insertion Close
EJECTST="High” Extraction Open
STLED# 1 Low Out Hot Swap Blue LED Control
Blue LED ON/OFF
Blue LED STLED#
STLED#="Low” Blue LED “ON”
STLED#="High"(Pullup) Blue LED “OFF"
HEALTHY# 1 Low In Hot Swap Board Healthy
HEALTHY#
HEALTHY# APIC22 CompactPCl
HEALTHY#
HEALTHY# "Low”
APIC22 HEALTHY#="High” PCI RST#
LCLKi 1 High In Local Bus Clock Input
(Edge)
LCLKi
0 33MHz
LCLKo 1 High Out Local Bus Clock Output
(Edge)
PCI
LCLKo "Low”
LRESET# 1 Low Out Local Bus Reset
LRESET#

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - 8/16Bit NonMux
8/16Bit NonMux
Symbol Pins | Active In Out Description
IOCS[15:0J# 16 Low Out Local /O Chip Select
110
PCI DMA 1/10
10CSx#
IOCS[15:8}# LA[16:9]
LA[16:0] 17 1/0 Local Address Bus
PCI DMA
LA[16:9] 10CS[15:8}#
Out PCl Target DMA Function
APIC22
PCI PCI
DMA DMA
In Local Master Function
PCI
PCI
LD[15:0] 16 1/0 Local Data Bus
PCI DMA
8Bit LD[7:0] LD[15:8]
BHE# 1 Low 1/10 Local Byte High Enable
LD[15:8] BHE#
BHE# LAO
- Little Endian
BHE# @ LAO AccessSize | Byte Lane
0O . 0 Word i LD[15:0]
1 0 Byte : LD[7:0]
0 ! 1 Byte ! LD[15:8]
1 1 Byte(8BitBus) LD[7:0]
Qut PCl Target DMA Function
APIC22 BHE#
8Bit BHE#="High”
In Local Master Function
BHE#
8Bit BHE#
MRD# 1 Low 1/10 Local Memory Read
Qut PCl Target DMA Function
APIC22 MRD#
ExpROM MRD#
In Local Master Function
MRD#
PCI
SPACE "High”
MWR# 1 Low 1/0 Local Memory Write
Out PCl Target DMA Function
APIC22 MWR#
ExpROM MWR#
In Local Master Function
MWR#
PCI
SPACE "High”

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

Symbol Pins | Active In Out Description
IOR# 1 Low 1/10 Local I/O Read
110
Out PCI Target DMA Function
APIC22 IOR#
110 I0R#
In Local Master Function
IOR#
PCI 110
SPACE "High”
IOW# 1 Low /0 Local I/O Write /
110
Out PCI Target DMA Function
APIC22 10W#
1/10 IOW#
In Local Master Function
10W#
PCI 110
SPACE "High”
IORDY 1 High 1/0 Local Input  Output Ready
110
IORDY
IORDY="Low"
In PCI Target DMA Function
110 IORDY
g
IORDY IORDY
nyn
Out Local Master Function
IORDY
APIC22 IORDY="Low"
IORDY

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - 32Bit Mux
32Bit Mux
Symbol Pins | Active In Out Description
I0CS# 1 Low Out Local I/O Chip Select
110
PCI DMA 1/10
10CS#
LAD[31:0] 32 1/0 Local Address Data Bus
Out(Addr) PCI Target DMA Function
1/0(Data) APIC22
PCI PCI
LAD[1:0] PCI
DMA DMA
1/0
In(Addr) Local Master Function
1/0(Data)
PCI
PCI
LBE[3:0J# 4 Low 1/10 Local Byte Enable
L _J
LBEO# LAD[7:0]
LBE1# LAD[15:8]
LBE2# LAD[23:16]
LBE3# LAD[31:24]
QOut PCl Target DMA Function
APIC22  LBE[30J#
In Local Master Function
LBE[3:0J#
ASHALE 1 Out Local Address Strobe  Latch Enable
PCI DMA
AS#H=Active Low Address Strobe
ALE=Active High Address Latch Enable
LFRAME# 1 Low 1/10 Local Bus Cycle Frame
PCI Target DMA Function
APIC22 FRAME#
Local Master Function
FRAME#

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

Symbol Pins | Active In Out Description

M/1O# 1 1/0 Local Memory  1/O Select

M/IO#="High” Memory Space
M/NO#="Low” 1/O Space

Out PCI Target DMA Function
APIC22 M/NO#
ExpROM
110 110
In Local Master Function
M/IO#
PCI
110 110
SPACE "High” M/10#
RMW# 1 1/0 Local Read Write Select

RMW#="High” Read Operation
RMW#="Low” Write Operation

Out PCl Target DMA Function

APIC22 RW#

In Local Master Function
RWV#
PCI
APIC22 PCI
LRDY# 1 Low 1/0 Local Data Ready
1/10
LRDY#
LRDY#="High”
LRDY#
In PCl Target DMA Function
110 LRDY#
Out Local Master Function
LRDY#
APIC22 LRDY#="High”
LRDY#
BTERM# 1 Low In Local Burst Termination
PCI DMA

APIC22 LRDY# BTERM#

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- - EEPROM
Symbol Pins | Active In Out Description
EECS/EESEL 1 1/0 Serial EEPROM Select Chip Select
EEPROM 3-Wire EEPROM
EESEL EEPROM
EESEL
PCI RST#="High” and HEALTHY#="Low"
EEPROM
[ J
EESEL="Low” 3-Wire Serial EEPROM
EESEL="High” 2-Wire Serial EEPROM
3-Wire EEPROM
Out 3-Wire Serial EEPROM
EEPROM cS
N/A 2-Wire Serial EEPROM
EESK/SCL 1 Out Serial Clock Data Clock
EEPROM
Out 3-Wire Serial EEPROM
EEPROM SK
Out 2-Wire Serial EEPROM
EEPROM SCL
EEDI/SDA 1 1/0 Serial Input  Output Data
EEPROM
Out 3-Wire Serial EEPROM
EEPROM DI
1/10 2-Wire Serial EEPROM
EEPROM SDA
EEDO 1 In Serial Output Data
EEPROM
In 3-Wire Serial EEPROM
EEPROM DO
N/A 2-\Wire Serial EEPROM

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

Symbol Pins In Out Description
TSTEN 1 In Device Test Enable
"Low”
INP[2:0] 3 In Device Test Input
FTEST 1 In Function Test
HVDCT 1 Out \oltage Detector Output
HVDD
HVDCT="Low” 5V
HVDCT="High” 3.3V
NC 1 N/A Non Connect
Symbol Pins In Out Description
LVDD 13 In Device Core and Local Interface Power
3.3V
0.01uF 0.1uF
HVDD 9 In PCI Interface Power
PCI
3.3V 5v
PCI PCI
3.3V 33v  PCI
5v 5v  PCI
PCI ““+VI1/07~
0.01uF O0.1uF
VSS 26 In Ground

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

APIC22
EEPROM
APIC22
APIC22
APIC22 PCI RST# CompactPCIl Hot Swap

System Reset PCIRST# “L” or HEALTHY# “H”

PCI "Hiz”
"Hiz” Pullup
Hot Swap HEALTHY#
HEALTHY# "Low”
or
HEALTHY#="H"

Internal Reg. Clear
PCI Local Bus="Hiz"

Power OFF

PCI RST#="H"
and
HEALTHY#="L"

System Reset

Serial EEPROM
Initialize Start

Found Serial EEPROM
and
Valid Init. Data

Not Found Serial EEPROM
or
Invalid Init. Data

Function

Init. Function

End of Initialize Initialization

PCI Reg. Configures
by Host

APIC22 Function
Active

Figure3-1 APIC22

HEALTHY#

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

8/16Bit NonMux 32Bit Mux
PCI
8/16Bit NonMux
EEPROM
Register Offset Function Bit
PCI Local EEPROM
(BAROD) W | 2w
Adapter Control 04h 84h 00h : 00h Bit[0] Adapter Mode Fix'0"
, Bit[2:1] Local Clock Mode
Bit[3] Local Bus Mode
Bit[4] Local Software Reset
APIC22
PCI
Adapter Control Register Local Clock Mode EEPROM
PCI LCLKo
APIC22 PCI PCI
LCLKi
PCI
Figure3-2
Sync Path
o) >
PCIBus 3 —p E A oath 8 Local Bus
g sync Pat <
o ) L §
g <P
g
A A
44
S LCLKo
PCI CLK b} - - >
- " f LCLKi
Clock Mode <
Figure3-2

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

APIC22
8/16Bit NonMux 32Bit Mux
Adapter Control Register Local Bus Mode EEPROM
8/16Bit NonMux
/0
LA[16:0] 17 128Kbyte LA[16:9]
I0CS[15:8]# 1/0
LD[15.0] 16Bit 8Bit
32Bit Mux
32Bit Remap 4Gbhyte
8/16Bit NonMux Mode 32Bit Mux Mode
Signal Name Symbol Signal Name Symbol
Local Data LD[15:0] Local Addr Data LADI[15:0]
Local Address LA[8:0] Local Addr Data LAD[24:16]
Local Addr  1/O Chip Select LA[159] 10CS[14:8}# Local Addr Data LAD[31:25]
Local Addr 1/O Chip Select LA16 10CS15#
Byte High Enable BHE# Local Byte Enable LBEO#
1/0 Chip Select 10CS7# Local Byte Enable LBE1#
1/0O Chip Select 10CS6# Local Byte Enable LBE2#
1/O Chip Select 10CS5# Local Byte Enable LBE3#
1/O Chip Select 10CSs4#
1/0 Chip Select 10CS3# Burst Termination BTERM#
1/0 Chip Select 10CS2#
1/0 Chip Select 10CS1#
1/0 Chip Select 10CSo# 1/0 Chip Select 10CS#
Memory Chip Select MEMCS# Memory Chip Select MEMCS#
ExpROM Chip Select ROMCS# ExpROM Chip Select ROMCS#
Memory Read MRD# Addr Strobe  Addr Latch Enable AS# ALE
Memory Write MWR# Local Frame LFRAME#
1/0 Read IOR# Memory 1/O Select M 10#
1/0 Write 10W# Read Write Select R W#
Input  Output Ready IORDY Local Ready LRDY#

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

LCLKo
8/16Bit NonMux
"Hiz” Pullup
Figure3-3

PCI RST#System Reset) f \

4 \ 4 /
APIC22 Init. Sequence  FunctionAll Clear | Adapter Control Initialized Function Initialization End of Initialize Kl Function All Clear
LRESET# £ \

A. A.
Local Bus Local Bus "Hiz"(Pullup) Configures Adapter Mode  Local Bus  "Hiz" | Local Bus  Active Local Bus  "Hiz"(Pulup)
LCLKo(Sync. Mode) Clock Stopped  LCLKo "Low” LCLKo Clocking Clock Stopped LCLKo "Low”
LCLKIi(Async. Mode) Clocking or Stopped

Figure3-3
LRESET#
PM
LRESET#
LRESET# Adapter Control Register Local Software Reset
EEPROM
LRESET#
LRESET#
PM LRESET#

APIC22

PCIRST#
* System Reset
HEALTHY# L/ >

_Local Soft Reset j : LRESET#

PM Function

Figure3-4
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APIC22 PCI Master/Target Adapter APIC-03-120501

PCI
PCI PCI PCI
PCI
e PCI
PCI 3
Master APIC22 =
Device S
|
Figure4-1 PCI
®
PCI 2
Target APIC22 =
Device 8
-
Figure4-2
o DMA
3
APIC22 Q
3
3
Figure4-3 DMA

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

- PCI
APIC22 PCI 22 32Bit PCI
PCI APIC22
1/0
ExpROM Base Address Register BAR
APIC22 DMA PCI
PCI 110 4Gbyte TypeO
PCI
Typel
PCI
- - PCI
PCI APIC22
APIC22
PCI Command Type Code(C/BE[3:0}#) | Support
1/0 Cycle 1/0 Read 0010(2h) Yes
1/0 Wrrite 0011(3h) Yes
Memory Cycle | Read Memory Read 0110(6h) Yes
Memory Read Multiple(MRM) *1 1100(Ch) Yes
Memory Read Line(MRL) *1 1110(Eh) Yes
Write Memory Write 0111(7h) Yes
Memory Write and Invalidate(MW]1) *2 1111(Fh) Yes
Configuration Configuration Read *3 1010(Ah) Yes
Cycle Configuration Write *3 1011(Bh) Yes
Interrupt Acknowledge Cycle 0000(0h) No
Special Cycle 0001(1h) No
Dual Address Cycle 1101(Dh) No
Reserved 0100(4h) No
0101(5h) No
1000(8h) No
1001(9h) No
Notes
*1 MRM MRL Memory Read
*2 MwWI Memory Write

*3 TypeO Configuration Cycle

- CcPlTechnoogies,inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

Completion
Transaction Target Termination
Single Access Retry Termination
Target Abort Termination
Burst Access Retry Termination
Disconnect Termination | Disconnect With Data
Disconnect Without Data
Target Abort Termination
o Retry
st
APIC22 Delayed RD Delayed WR
] Disconnect
2nd
Disconnect With
Data Disconnect Without Data APIC22
e Target Abort
APIC22 110
1/0 lllegal Access
PCI
APIC22
Transaction Addressing Mode Support
Memory Access Linear Increment Mode Yes
Cache Line Wrap Mode No
1/0 Access Linear Increment Mode Yes
Fix Addressing Mode Yes
[ _J
APIC22
4Byte
2nd
Disconnect Without Data

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter

APIC-03-120501

e |/O
PCI 1/0
1/0
PCI
APIC22
BE#-=0000

PCI-PCI /0
4Byte
110 Dword
1st Disconnect With Data
Posted WR Dword
1/0 lllegal
APIC22
PCI
Status Register Signaled Target Abort Detected Parity Error
SERR#

Command Register Parity Error Response SERR# Enable

PCI Status Register Detected
Parity Error Command Register Parity Error Response
PERR#
PCI State Control Register PCI Data
Parity Mode
1/0 lllegal
PCI Status Reg. Signaled
Address Parity Signaled Target Abort(Bit11) SERR#
Signaled System Error(Bit14)
Detected Parity Error(Bit15)
Data Parity Detected Parity Error(Bit15) PERR#
1/0 lllegal Access Signaled Target Abort(Bit11) SERR#
Signaled System Error(Bit14)
Detected Parity Error(Bit15)

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

1/0
ExpROM Base Address Register BAR
Base Address Register
Base Address Register Offset Space
(PCI Configuration Space) PCI Local EEPROM
(CFG) 3w | 2w
Base Address Register0 10h 10h Adapter Configuration
BARO Space
Base Address Registerl 14h 14h Local I/O Space
BAR1
Base Address Register2 18h 18h Local Memory Space
BAR2
Expansion ROM 30h 30h ; Local ExpROM Space
Base Address Register :
e Base Address Register0 BARO
APIC22
PCI BARO 110
e Base Address Registerl BAR1
1/0
PCI 1/0 1/0
® Base Address Register2 BAR2
PCI
e ExpROM Base Address Register
ExpROM
PCI ExpROM
EEPROM
EEPROM BAR ON/OFF
Base Address Register
Register Offset Function Bit
(Serial EEPROM Space) | PCI Local EEPROM
3w 2w
MISC Control 3h ! 27h Bit[0] BARO Space Select
H)
Base Address Registerl 06h | OC/ODh Bit[0] BARL1 Function Control
Lower Upper i Bit[15:2] BAR1 Low Address Decode Range
07h | OE/OFh Bit[15:0] BAR1 High Address Decode Range
Base Address Register2 o8h | 10/11h Bit[0] BAR2 Function Control
Lower Upper : Bit[15:4] BAR2 Low Address Decode Range
0% 12/13h Bit[15:0] BAR2 High Address Decode Range
Expansion ROM OFh 1E/AFh Bit[0] ExpROM Function Control
Base Address Register ' Bit[15:11] ExpROM Low Address Decode Range
Lower Upper 10h : 20/21h Bit[15:0] ExpROM High Address Decode Range

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

® BARO Space Select
BARO 110

e BARx ExpROM Function Control
ON/OFF

"ON” PCI
Address Decode Range

"OFF”
non

e BARx ExpROM Address Decode Range

Address Decode Range "1
nym
nyr
Address Decode Range "1 "0”
|

BAR2 Figure4-4

Figure4-4 "ON” BAR2
BAR2 Base Address 16Bit

Decode Range "FFFFO000h”
12Bit 0"

64Kbyte

® Serial EEPROM BAR2 Control
4 3 2 1 0

® Base Address Register Format BAR2
31 4 3 2 1 0 31
Base Address | Address Decode Range(FFFFO00h) | 0 | 0 | 0 | 1 |

Prefetchable Status Q Prefetchable Status Q

Memory Type Memory Type

Address Space Function Control

31 16 15 4 3 2 1 0
* BAR2 Function RMW:ooch | RO:000h | 0 | 0 | 0 | 0 |

No Prefetchable ——l

Wide in 4Gbyte

Memory Space

Figure4-4 BAR2
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APIC22 PCI Master/Target Adapter

BAR 1/0
PCI LOCK#
APIC22 BAR
o
PCI

Initial Latency

e |Initial Latency

1st 16
16
e Subsequent Latency
2nd
8
APIC22
Control
PCI

ExpROM

APIC-03-120501

/0

Subsequent Latency

PCI State Control Register PCI Target Latency

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

APIC22
Direct RD Prefetch RD
Direct WR Posted WR
Transaction Data Path Control
Local I/O 1/0 Read Direct RD Delayed RD
1/0 Write Direct WR Delayed WR Posted WR
Local Memory Memory Read Direct RD Delayed RD Prefetch RD
Memory Write Direct WR Delayed WR Posted WR
PCI Config. Reg. Config. Read Direct RD
Config. Write Direct WR Delayed WR
Internal Reg. InReg. Read Direct RD
InReg. Write Direct WR Delayed WR
® DirectRD Direct WR
PCI
Initial Latency Subsequent Latency
® Delayed RD Delayed WR
® Prefetch RD
PCI
PCI
64Byte 16Dword  FIFO 4Byte
e Posted WR
PCI
PCI
No Wait

64Byte 16Dword FIFO

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - PCI
PCI APIC22
PCI Command Type Code(C/BEJ3:0}#) Support
1/0 Cycle 1/0 Read 0010(2h) Yes
1/0 Wrrite 0011(3h) Yes
Memory Cycle | Read Memory Read 0110(6h) Yes
Memory Read Multiple(MRM) 1100(Ch) No
Memory Read Line(MRL) 1110(Eh) No
Write Memory Write 0111(7h) Yes
Memory Write and Invalidate(MWI1) 1111(Fh) No
Configuration Configuration Read *1 1010(Ah) Yes
Cycle Configuration Write *1 1011(Bh) Yes
Interrupt Acknowledge Cycle 0000(0h) No
Special Cycle 0001(1h) No
Dual Address Cycle 1101(Dh) No
Reserved 0100(4h) No
0101(5h) No
1000(8h) No
1001(9h) No
Notes
*1 TypeO Configuration Cycle
PCI-PCI PCI
Completion
Transaction Master Termination
Single Access Completion
Master Abort Termination
Burst Access Completion
Timeout PCI Bus Arbiter Preemption
Master Latency Timer Timeout
Master Abort Termination
e Completion
® Master Abort

- CcPlTechnologies, nc.
-32-



APIC22 PCI Master/Target Adapter

APIC-03-120501

® Timeout
PCI
PCI GNT# PCI
Master Latency Timer
APIC22 Master Latency Timer
DMA PCI State Control Register Force
DMA Mode PCI
APIC22
Transaction Addressing Mode Support
Memory Access Linear Increment Mode Yes
Cache Line Wrap Mode No
1/0 Access Linear Increment Mode Yes
Fix Addressing Mode Yes
[ _J
APIC22
4Byte
Disconnect Without Data
Disconnect With Data 4Byte
Dword
e |/O
APIC22 DMA 1/0
4Byte
/0 Dword
APIC22
PERR#
PCI Status Register
Detected Parity Error Command Register Parity Error Response
PERR# Status Register Master Data Parity Error

PERR#
Parity Error Response

Command Register

Status Register Master Data Parity Error

CPI Technologies, Inc.
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APIC22 PCI Master/Target Adapter APIC-03-120501

APIC22 SERR# APIC22
PCI SERR# Control Register Data Parity Error SERR# Enable
PCI Command Register SERR# Enable
PCI Status Register Received Master
Abort
APIC22 SERR#
PCI SERR# Control Register Master Abort SERR# Enable PCI
Command Register SERR# Enable
SERR#
DMA DMA
PCI Status Register Received Target
Abort
APIC22 SERR#
PCI SERR# Control Register Target Abort SERR# Enable PCI
Command Register SERR# Enable
DMA DMA
APIC22

PCI State Control Register PCI Retry Limit
Control PCI Retry Limit Count

SERR# PCI SERR# Control
Register Retry Limit SERR# Enable PCI
Command Register SERR# Enable
DMA DMA
PCI Status Reg. Signaled
Parity Read Master Data Parity Error(Bit8) PERR#
Signaled System Error(Bit14) SERR#
Detected Parity Error(Bit15)
Write Master Data Parity Error(Bit8) SERR#
Signaled System Error(Bit14)
Master Abort Received Master Abort(Bit13) SERR#
Signaled System Error(Bit14)
Target Abort Received Target Abort(Bit12) SERR#
Signaled System Error(Bit14)
Retry Limit *1 Signaled System Error(Bit14) SERR#
Notes
*1 Retry Limit PCI INTA# SERR# Status Register
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - PCI
1/0 4Gbyte
DMA
|
PCI
/0
1/0 PCI
IDSEL
AD[31:11] "1
Access Space Address Space
1/0O Access AD[31:0] Max 4Gbyte
Memory Access AD[31:0] Max 4Gbyte
Configuration Access(Type0) AD[1:.0] Fix"0”
AD[7:2] Register Number
AD[10:8] Function Number
AD[31:11] IDSEL[20:0]
Target Target
Device0 Devicel
) X
1[ Support ﬂ Support
< PCI BusO >
{}
@ v Support
APIC22 PCI-PCI
Bridge
< PCI Busl >
ﬁ "x Not Support
Target
Device2
Figure4-5
=m DMA
PCI DMA PCI DMA
/0
Access Space Address Space
1/0 Access AD[31:0] Max 4Gbyte
Memory Access AD[31:0] Max 4Gbyte
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APIC22 PCI Master/Target Adapter

APIC-03-120501

APIC22 1/0
LOCK#
[ J
PCI
APIC22 DMA
Direct RD Prefetch
RD Posted WR
DMA Local to PCI PCI to Local
Prefetched WR
Function Data Path Control
Local Master 1/0 Read Direct RD
1/0 Write Posted WR
Memory Read Direct RD Prefetch RD
Memory Write Posted WR
DMA Local to PCI Prefetched WR
PCI to Local Prefetched WR
e Direct RD
PCI
e Prefetch RD
PCI
64Byte 16Dword FIFO 4Byte
® Posted WR
PCI
64Byte 16Dword FIFO
® Prefetched WR
DMA Prefetch RD
DMA 64Byte 16Dword FIFO
PCI
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - PCI
PCI PCI
1/0
APIC22 PCI 00H
PCI Spec2.2
APIC22 EEPROM
- - - PCI Offset 00h OFh

m Vendor ID Device ID Offset=00h(4Byte) Reset=0002136Ch
ID
e Serial EEPROM Initialize
EEPROM
Vendor ID
Device ID

m Command Status Register Offset=04h(4Byte)

e Command Register

Bit Description Support RW Reset
0 1/0 Space Yes RW 0
1 Memory Space Yes RW 0
2 Bus Master Yes RW 0
3 Special Cycle No RO Fix"0”
4 Memory Write and Invalidate Enable No RO Fix"0”
5 VGA Pallette Snoop No RO Fix"0”
6 Parity Error Response Yes RW 0
7 Wait Cycle Control No RO Fix"0”
8 SERR# Enable Yes RW 0
9 Fast Back to Back Enable Yes RW 0
15:10 Reserved No RO Fix"0”

e Status Register

Bit Description Support RW Reset
30 Reserved No RO Fix"0”
4 New Capabilities Yes RO 0
5 66MHz Capable No RO Fix"0”
6 UDF Supported No RO Fix"0"
7 Fast Back to Back Capable Yes RO 0
8 Master Data Parity Error Yes RWC 0
10:9 DEVSEL# Timing Yes RO 01
1 Signaled Target Abort Yes RWC 0
12 Received Target Abort Yes RWC 0
13 Received Master Abort Yes RWC 0
14 Signaled System Error Yes RWC 0
15 Detected Parity Error Yes RWC 0

Notes RO=Read Only WC=Write Clear
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APIC22 PCI Master/Target Adapter APIC-03-120501

e Serial EEPROM Initialize
EEPROM
Status Reg. New Capabilities
Status Reg. Fast Back to Back Capable
m Revision ID Class Code Offset=08n(4Byte) Reset=06800000h
e Serial EEPROM Initialize
EEPROM
Revision ID
Class Code Base Class Sub Class Programming I/F Code
m Cache Line Size Offset=0Ch(1Byte) Read Only=00h
APIC22

m Master Latency Timer Offset=0Dh(1Byte) Reset=00h

m Header Layout Code Offset=OEh(1Byte) Read Only=00h
PCI
APIC22 PCI 00H
m BIST Offset=0Fh(1Byte) Read Only=00h

APIC22
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - PCl 00H Offset 10h 3Fh
PCI 00H

m Base Address Register0 BARO  Offset=10h(4Byte) Reset=00000001h

APIC22

128Byte
e Serial EEPROM Initialize
EEPROM

BARO Space Select 1/0 or Memory
m Base Address Registerl BAR1 Offset=14h(4Byte) Reset=00000001h Function”’On”

APIC22 110

e 8/16Bit NonMux Mode

31 8 7 2 1 0

| I/O Base Address | DecodeRange Max256Byte | 0 | 1 |
e 32Bit Mux Mode

31 30 2 1 0

| | Decode Range Max2Gbyte | 0 | 1 |
e Serial EEPROM Initialize

BAR1 Function ON/OFF

BAR1 Decode Range

m Base Address Register2 BAR2  Offset=18h(4Byte) Reset=00000000h Function"Off"
APIC22

e 8/16Bit NonMux Mode

31 17 16 4 3 2 1 0
| Memory Base Address |  DecodeRange Max128Kbyte [ x Jo[x]o]
e 32Bit Mux Mode
31 30 4 3 2 1 0
| | Decode Range Max2Gbyte | X | 0 | X | 0 |

e Serial EEPROM Initialize
BAR2 Function ON/OFF
BAR2 Decode Range
m Base Address Register3 BAR3  Offset=1Ch(4Byte) Read Only=00000000h
APIC22
m Base Address Register4 BAR4  Offset=20h(4Byte) Read Only=00000000h
APIC22

m Base Address Registerd BAR5  Offset=24h(4Byte) Read Only=00000000h

APIC22
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APIC22 PCI Master/Target Adapter APIC-03-120501

m CardBus CIS Pointer Offset=28h(1Byte) Read Only=00000000h
CardBus PC CIS
APIC22

m Subsystem Vendor ID Subsystem ID Offset=2Ch(4Byte) Reset=0002136Ch
ID
e Serial EEPROM Initialize
EEPROM
Subsystem Vendor ID
Subsystem ID

m  Expansion ROM Base Address Register Offset=30h(4Byte) Reset=00000000h Function"Off”
APIC22 ExpROM

e 8/16Bit NonMux Mode

31 17 16 11 10 1 0
| ExpROM Base Address | DecodeRange Max128Kbyte | Reserved | x|
e 32Bit Mux Mode
31 30 1 10 1 0
| | Decode Range  Max2Gbyte | Reserved | X |

e Serial EEPROM Initialize
ExpROM Function ON/OFF
ExpROM Decode Range

m Cap Ptr Offset=34h(1Byte) Reset=00h
PCI Spec2.2
e Serial EEPROM Initialize
EEPROM
New Capabilities Pointer

m InterruptLine InterruptPin Offset=3Ch(2Byte) Reset=0000h

e Serial EEPROM Initialize
EEPROM
Interrupt Pin Value INTA# Only

m Min_Gnt Max Lat Offset=BEh(2Byte) Reset=0000h

e Serial EEPROM Initialize
EEPROM
Min_Gnt Value
Max_Lat Value
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Offset 40h FFh

APIC22 PCI Spec2.2
m Hot Swap Function Offset=40h(4Byte) Reset=Function”Off"

e Serial EEPROM Initialize
EEPROM
Hot Swap Function ON/OFF
Hot Swap Next Item Register

m  Power Management Function Offset=48h(8Byte) Reset=Function”Off"

e Serial EEPROM Initialize
EEPROM
PM Function ON/OFF
PM Next Item Register
PM Capabilities Register
PM Control Status Register Data Scale
PM Data Register Power Consumed Power Dissipated

m VPD Function Offset=50h(8Byte) Reset=Function’On”
VPD
e Serial EEPROM Initialize
EEPROM
VPD Function ON/OFF
VPD Next Item Register

m  MSI Function Offset=60h(12Byte) Reset=Function”Off”
MSI
e Serial EEPROM Initialize
EEPROM
MSI Function ON/OFF
MSI Next Item Register

m Reserved Register Offset=80h FFh(128Byte)

PCI "0”
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APIC22 PCI Master/Target Adapter APIC-03-120501

- PCI

PCI

- - PCl

1 2 3 4 5 6 78 9 10 m 12 13 1 15

S I ) ) O I O I O o
AD[3L0] awr  —= YrData
CIBE[3.0}# (cma | X B »
FRAME# )
IRDY# \ /
DEVSEL# \
TRDY# |/
STOP#

Figure4-6

AD[3L0] { Adr

CIBE[3:0}# ( cma

FRAME# \

LS ) ) [ v A o o
X
X
/
\

IRDY# /
DEVSEL# \

TRDY# \
STOP#

Figure4-7
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APIC22 PCI Master/Target Adapter

m Retry Disconnect Without Data

rac  [ITUTUUUUUU
AD[3L0] —(a
ceepoy  —(cf_ | ee

FRAME#

2 3 4 5

APIC-03-120501

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 R 3B H#

Invalid

Uy

UuuyUy

JERNRERRRR RN

JUENRERpEREY

Invalid

Data

Uy
(D
(X

IRDY# )\

il

\

DEVSEL#

i

|

|

TRDY#

Retry Termination

/ Disconnect Without Data

STOP#

=

Figure4-8 Retry Disconnect Without Data

m Retry Disconnect With Data

PCICLK J_U
AD[31:0] —GX W Data

C/BE[3:.01# — c x BE#

FRAME#

2 3 4 5

6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3R 3B H#

UL

Uy

Uy

&)

W Data

WD

Uuruyiiuruyyuyuut

<Cx BE#

\
/

IRDY# __\

—

\\/

DEVSEL#
TROY# \ Retry Termination \ \—4 / Disconnect With Data
STOP# \\ J \ 7/
Figure4-9 Retry Disconnect With Data
m Target Abort
e aininipininipipipinininipipininiy
AD[310] acr |\ wpata A RData
CIBE[30}# ocma | llegal BE# (om ) B
FRAME# \ \ //\
IRDY# \ / \ \ / / \
DEVSEL# \ ( / } \ \ }
TRDY# \ / /
STo# %yy Target Abort (1O llegal Access) \ /Targembon Error)
SERR# \ \

Figure4-10 Target Abort
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APIC22 PCI Master/Target Adapter APIC-03-120501

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 B A

e U UUUTUU Uiy
AD[31:0] a o[ &) o) Ao X:X:H Bus Parking

C/BE[3:0}# c BE# c BE# Bus Parking

FRAME# /
IRDY# (/ \ / \

DEVSEL# /

TRDY#

N
STOP# #\ \/

REQ# \ PCI Bus Arbitration . ——__ Adbitration Parking
( /
GNT# _\\ \ ( /

Figure4-11 PCI

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 B A

rec  JUUUUUUUUUUUUUUUUUUU Uy
AD[3L0] A —(ro A RD A —ro) RD

CIBE[3:0}# c

Joc
Joc

C C BE#

FRAME# /

IRDY# \_

DEVSEL#

L
-
L

TRDY#

/——\
/——\

STOP#

LOCK# \_

REQ#

GNT# I \ /

Figure4-12

Retry Lock

L C
A
/\\5
~/

Lock
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APIC22 PCI Master/Target Adapter APIC-03-120501

m Timeout Completion

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3R 3B H#

o TUUTHUUUTUTIUUUTTTUUUU Ui it
- - EEEECOO0 —E-EEO000000
C/BE[3:.01# c BE# E BE# >
FRAME# r \ Completion
Y \ )
IRDY# \ —1/ Mester Laency Timer Timeout J
DEVSEL# \ /
TRDY# \ /
REQ# B | L BusArbiter Preemption \—J
GNT# IR (U\ ]

Figure4-13 Timeout Completion

m Master Abort

e L L L L L L L e
AD[31:0] < Addr X W Data )
CIBE[3.0 {oma ) B )

FRAME# \ f
S o

DEVSEL# ast |\ Medium \ Slow | | Subtractive

TRDY#

STOP# \

SERR# \

REQ# \ /

IRDY#

A

GNT# \ /

Figure4-14 Master Abort
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APIC22 PCI Master/Target Adapter

APIC-03-120501

APIC22 33MHz
PCI
8/16Bit NonMux 32Bit Mux
EEPROM
8/16Bit NonMux
1/0 SRAM 1/10
32Bit Mux
32Bit SDRAM
e 8/16Bit NonMux Mode
APIC22 SRAM(64Kx8) APIC22 1/O Device
LA[16:1] LA[3:0]
LA[16:0] A[15.0] LA[16:0] A[30]
LD[15:8] 1/0[7:0] LD[15:8]
LD[7:0] LD[7:0] D[7:0]
MEMCS# LgDD— cs# JoCSx cs#
./
SRAM(B4KE) 8Bit Vo
LA[16:1]
A[15:0]
1/0[7:0]
LAO
;8D07 cs#

Figure4-15 8/16Bit NonMux Mode

SDRAM

ADDR

DQ[310]

Cst#

RAS#

CAS#

DQMx

CKE

16Bit SRAM
e 32Bit Mux Mode

APIC22 SDRAM Controller
LAD[31:0] LAD[31:0] ADDR
DQ[31:0]
LFRAME# LFRAME# Cs#
M/I0# M/10# RAS#
R\W# RW# CASH#
LRDY# LRDY# DQMx
BTERM# BTERM# CKE

32Bit SDRAM

~

APIC22 SRAM
Data Latch
LAD[31:0] D Q ADDR
LE
DATA
ALE
Timing Control
LFRAME# LFRAME#
M/O# M/NO# Cs# Cs#
R/W# R/W# OE# OE#
LRDY# LRDY# WE# WE#
32Bit SRAM

Figure4-16 32Bit Mux Mode
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APIC22 PCI Master/Target Adapter APIC-03-120501

APIC22 CPU

BREQ# BACK#

Figure4-17
BREQ# APIC22
BACK#
APIC22 APIC22
BREQ# BACK#
PCI
APIC22
APIC22 BACK#
BREQ#
BREQ# APIC22
APIC22

APIC22 Local Master

LRESET#=High LRESET#=High

it

r| |~

| BREQ#=High
No No
BREQ#=High 4

> Ve Ye <
+ es es +

| | BREQ#=Low | |
BREQ#=Low BACK#=Low
BACK#=Low
=+ Yes / Yes

BACK#=High .
/ Yes

ym/
No
BREQ#=High

Yes Yes

it

Figure4-17
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APIC22 PCI Master/Target Adapter

APIC-03-120501

|
LRESET# BACK#
LRESET# BREQ# BACK#
BACK# APIC22
LRESET# BACK# "Hiz"
LRESET#
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
weatcosc [ [ L LA L L L L LL L L L L
LRESET# / \
\
BREQ# / L\
BACK# af N i usimeone
\ Bus Ac /
Address Data Hiz < \ [ > \ Hiz
) g
Control Signals Hiz < / \ > iz
4€—— LRESET#State ——»«€— Arbitration —»€—————————— BusUsed APIC22 > LRESET# State ——— »
Figure4-18
|
BREQ# BACK#
BREQ# BACK# APIC22
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
weacese [ LD L L L L L L L L L
LRESET#
BREQ# ) f
\
BACK# — h f
Address Data [ > <\
| |
Control Signals \ } < /
«———  BusUsedAPIC22 Bus Used Local Master —————»«€— Release —>»<«— Bus Used APIC22

Figure4-19
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APIC22 PCI Master/Target Adapter APIC-03-120501

m APIC22
APIC22 BACK#
BREQ# APIC22
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
eaacec [ L[ L0 LT LT L L L L L L L Ll
LRESET#
BREQ# ) 1

BACK# \ \f)

Address Data > < \
Control Signals > < /
«——  BusUsedAPIC22 Bus Used Local Master —————»«€— Release —>»<«— Bus Used APIC22

Figure4-20 APIC22

APIC22 PCI DMA
APIC22
PCI
DMA
Figure4-20 APIC22
APIC22
Register Offset Function Bit
PCI Local EEPROM
PCI State Control 20h AOh | 2Eh | 5Ch [ Bit[20] Force DMAMode
Local State Control 2Ch ACh 34h 68h Bit[18] PCI Target DMA No Local Master Access
BREQ# High Q
and BREQ# High
BACK# High
BREQ# Low BREQ# Low
and and
BACK# Low BACK# Low
and and
Priority isAPIC22 Priority is Local Master

Local Master Local Master
b 4
BACK# Low
BACK# High BREQ# High
APIC22

Local Master

Figure4-21
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- 8/16Bit NonMux
8/16Bit NonMux
/0
PCI DMA APIC22
APIC22
PCI 1/0 ExpROM
DMA 1/0
e PCI DMA
Command Chip DACK# | MRD# | MWR# | IOR# | IOW#
Access Space Operation Select
PCI Target 1/0 Read I0CSx# H H H L H
(PCI to Local) Write I0CSx# H H H H L
Memory Read MEMCS# H L H H H
Write MEMCS# H H L H H
ExpROM Read ROMCS# H L H H H
Write ROMCS# H H L H H
DMA*1 110 Read 10CSx# L H H L H
Write 10CSx# L H H H L
Memory Read MEMCS# L L H H H
Write MEMCS# L H L H H
Notes
*1 DMA DACK# "High”
[ _J
Command DEVCS# | SPACE | MRD# | MWR# | IOR# | IOW#
Access Space Operation
PCI 1/0 Read L L H H L H
(Local to PCI) Write L L H H H L
Memory Read L L L H H H
Write L L H L H H
APIC22 1/0 Read L H H H L H
In Reg. *1 Write L H H H H L
Memory Read L H L H H H
Write L H H L H H
Local to Local 1/0 Read H H H L H
Write H H H H L
Memory Read H L H H H
Write H H L H H
Notes
*1 1/0
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APIC22 PCI Master/Target Adapter

APIC-03-120501

8Bit 16Bit
PCI 32Bit
PCI
APIC22
Little Endian Big Endian
Big Endian
Little Endian
LSB MSB
LSB MSB
PCI Little Endian
Register Offset Function Bit
PCI Local EEPROM
A5 3w | 2w
Local Bus Control 10h 90h | 25h | 4Ah [ Bit[0] Local BusWidth
i Bit[1] Local Bus Endian Select
m 8Bit
8Bit
e Little Endian Big Endian
8Bit
PCI Little Endian PCI PC'tOLOC&l
) _ PCI Bus 1st 2nd 3rd 4th
Bit3l Bit0 BE[BOF | LA LD LA LD LA LD LA LD
| HH | HL | LH | LL | [1:0] [7:0] [1:0] [7:0] [1:0] [7:0] [1:0] [7:0]
0000 00 LL 01 LH 10 HL 1 HH
0001 01 LH 10 HL n HH
0010 00 LL 10 HL n HH
0011 10 HL 1 HH
0100 00 LL 01 LH 1 HH
0101 01 LH 1 HH
0110 00 LL 1 HH
000 o0 [ it
1000 00 LL 01 LH 10 HL
Bit7 Bit0 1001 01 LH 10 HL
Local Little BigEndian 1010 00 LL 10 HL
1011 10 HL
Figure4-22 8Bit Local Bus Byte Lane ﬁgg 82 II::_" ol LH
1110 00 LL
Local to PCI
Local Bus PCI Bus
LA[1:0] BE[30}# | AD[31:24] | AD[23:16] | AD[158] | AD[7:.0]
00 1110 L
o1 1101 L
10 1011 L
1 0111 L

CPI Technologies, Inc.
-51-



APIC22 PCI Master/Target Adapter APIC-03-120501

m 16Bit
16Bit

e Little Endian

] ) PCI PCI to Local
PCI Little Endian
PCI Bus 1st 2nd
Bit31 Bit0 BE[3:0}# LA | BHE LD LD LA | BHE LD LD
| HH | HL | LH | LL | [1:0] # [15:8] [7:0] [1:0] # [15:8] [7:0]
0000 00 0 LH LL 10 0 HH HL
0001 01 0 LH 10 0 HH HL
0010 00 1 LL 10 0 HH HL
0011 10 0 HH HL
0100 00 0 LH LL 1 0 HH
0101 01 0 LH n 0 HH
0110 00 1 LL 1 0 HH
o [ [ o |
Bit15 Bt 1000 00 0 LH LL 10 1 HL
) ) 1001 01 0 LH 10 1 HL
Local Little Endian
1010 00 1 LL 10 1 HL
Figure4-23 16Bit Local Bus Little Endian o1 10| 1 HL
1100 00 0 LH LL
1101 01 0 LH
1110 00 1 LL
Local to PCI
Local Bus PCI Bus
LA[1:0] BHE# BE[3:0¢ | AD[31:24] | AD[23:16] | AD[15:8] AD[70]
00 0 1100 H L
00 1 1110 L
01 0 1101 H
10 0 0011 H L
10 1 1011 L
1 0 0111 H
e Big Endian
) . PCI PCI to Local
PCI Little Endian PCIBUS st ond
Bit31 Bit0 BE[3:0# LA | BHE LD LD LA | BHE LD LD
| an | HL | LH | L | [o] | # [15:8] [zo] | [uop | # [15:8] [7:0]
0000 00 0 LL LH 10 0 HL HH
0001 01 0 LH 10 0 HL HH
0010 00 1 LL 10 0 HL HH
0011 10 0 HL HH
0100 00 0 LL LH 1 0 HH
0101 01 0 LH 1 0 HH
0110 00 1 LL 1 0 HH
o111 1] o HH
Bitls Bito 1000 00 0 LL LH 10 1 HL
1001 01 0 LH 10 1 HL
Local  Big Endian 1010 00 1 LL 10 1 HL
. . ) ) 1011 10 1 HL
Figure4-24 16Bit Local Bus Big Endian 1100 0 0 L LA
1101 01 0 LH
1110 00 1 LL
Local to PCI
Local Bus PCI Bus
LA[LO] BHE# | BE[B:0} | AD[31:24] | AD[23:16] | AD[15:8] | AD[7:0]
00 0 1100 L H
00 1 1110 H
01 0 1101 L
10 0 0011 L H
10 1 1011 H
1n 0 0111 L
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APIC22 PCI Master/Target Adapter

APIC22

1/0

APIC-03-120501

Register

Offset

PCI
(BARO)

Local

EEPROM

3w 2w

Function Bit

Local Bus Control

10h

90h

25h | 4Ah
26h |
| 4Dh

Bit[5:4] Local Memory Read Address Wait
Bit[8:6] Local Memory Read Data Wait
Bit[10:9] Local Memory Write Address Wait
Bit[13:11] Local Memory Write Data Wait
Bit[15:14] Local Memory Address Hold Time
Bit[17:16] Local I/O Read Address Wait
Bit[20:18] Local I/O Read Data Wait
Bit[22:21] Local I/O Write Address Wait
Bit[25:23] Local I/O Write Data Wait
Bit[27:26] Local I/O Address Hold Time
Bit[29:28] Access to Access Idle Time

Bit[30] Local Master Read Timing Control
Bit[31] Local Master Write Timing Control

- - - - PC

I/0

Memory Read =>
Memory Write =>

DMA

AW

PCI

DMA

Local Bus Control Register Local Memory Read Address Wait
Local Bus Control Register Local Memory Write Address Wait

I/ORead => Local Bus Control Register Local I/0 Read Address Wait
1/O Write =>  Local Bus Control Register Local I/0O Write Address Wait
110 311
BHE#
1 2 3 4 5 6 7 8 9 10 11
L S [ I O A I I
Chip Select(xxCS#) / “ AdmssSete /
N
Address(LA[16:0]) Invali(}\ X / Valid X
X
Control Signals L L L x /
(MRD# MWR# IOR# I10W#)
AS AW1 AWN2 AW3

Figure4-25 8/16Bit NonMux
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APIC22 PCI Master/Target Adapter APIC-03-120501

e DW

1/0
Memory Read =>  Local Bus Control Register Local Memory Read Data Wait
Memory Write =>  Local Bus Control Register Local Memory Write Data Wait
I/ORead => Local Bus Control Register Local I/0O Read Data Wait
1/O0 Write =>  Local Bus Control Register Local I/O Write Data Wait

110 711
IORDY EW
IORDY="Low"
"0” IORDY
IORDY
"
1 2 3 4 5 6 7 8 9 10 11 12
ke S U I A e
Chip SelectpoCS#) \ [T
Address(LA[16:0]) Invalid Valid X
Data State >
Control Signals ﬂ f_ f_ f_ f_ /_ /_ /_ f
(MRD# MWRS 10 10W DS DW1 DW2 DW3 DW7

Figure4-26 8/16Bit NonMux

1 2 3 4 5 6 7 8 9 10 11 12
S I I I I Y
Chip Select(xxCS#) \ [\ /
Address(LA[16:0]) Invalid X Valid X X Valid X
Control Signals f ! \ 107 Samelng 7 ?
LF \1“’““ / i)
IORDY \ \ / \ ( /
DS Ds DW1 Dw2 Ewl EwW2
€«—— DW=0" —> €« DW=2 —_—>

Figure4-27 8/16Bit NonMux

e AH

110

Memory Access =>  Local Bus Control Register Local Memory Address Hold Time
1/0 Access=>  Local Bus Control Register Local 1/0O Address Hold Time
110 31!
BHE#

APIC22
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APIC22 PCI Master/Target Adapter APIC-03-120501

5 6 7 8 9 10 11

Local Clock J_\J_\_I_\J_UL\J_\J_\J_\J_\J_\J_\J_\_
Chip Select(x<CS#) \ e WAQ\V [ ]

Address(LA[16:0]) Invalid Valid | X | X X X
/
Control Signals \ \ %wu State —>

(MRD# MWR# IOR# I0WH)

AHL | AH2 | AHB

Figure4-28 8/16Bit NonMux

e Idle
8/16Bit NonMux
1/10
Read to Write Access =>  Local Bus Control Register Access to Access Idle Time

HO 311

1 2 3 4 5 6 7 8 9 10 11
S [ I 1 A O I S A O
Chip Select(xxCS#) \ / oo U /
Address(LA[16:0]) Invalid Valid X Valid X X X
Data(LD[15:0]) (I {roaal ) [ HHwoaal ( ( —

=4
Control Signals \ | j \_ \_ \_ \ j
(MRD# NWRS 103 10WH | 1dle0 Idlel Idle2 Idle3
<— Read Cycle ~ —» < WriteCycle @~—————————— !

Figure4-29 8/16Bit NonMux
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APIC22 PCI Master/Target Adapter APIC-03-120501

APIC22 DEVCS# Device Chip Select

IORDY="Low”
IORDY
IORDY
IORDY
APIC22 IORDY "Hiz” APIC22
Figure4-30
1 2 3 4 5 20 21 22 23 24 25 26

LS [ I N I I I O
Device Select(DEVCS#) \ /

AAYAA
Address(LA[16:0]) maid X[ ] i X

l fy
Control Signals & commend B /Q
IORDY — Hz i f C;) gﬂ o —

Figure4-30 8/16Bit NonMux
e DW
IORDY
1/0
Read Access =>  Local Bus Control Register Local Master Read Timing Control
"0 17
”0” IORDY "1
IORDY
1 2 3 4 5 20 21 22 23 24 %5 26
L [ I I O (O
Device Select(DEVCS#) \ /
Address(LA[16:0]) Invalid X < Valid X
Data(LD[15:0]) — Hiz < Invalid ( <Va|id - Hiz —
Control Signals & Readbeta 7/ f
v
IORDY —+ Hiz X D i —
Figure4-31 8/16Bit NonMux DW=0
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1 2 3 4 5 21 22 23 24 25 26 27
ke U I N O O I
Device Select(DEVCSH#) \ /
Address(LA[16:0]) Invalid X < Valid X
Data(LD[15:0]) — Hiz < Invalid ( < ) valid L Hiz —
Control Signals ¥ Feadba 7‘
N
IORDY — iz * D i —
DW1
Figure4-32 8/16Bit NonMux DwW=1
DW
IORDY
1/0
Write Access =>  Local Bus Control Register Local Master Write Timing Control
"0 1”
IIOH
lll”
1 2 3 4 5 6 12 13 14 15 16 17
L (U I N O
Device Select(DEVCSH#) \ /
Address(LA[16:0]) Invalid X < Valid X
Data(LD[15:0]) — Hiz —-< Invalid <Valid ) >—- Hiz —
Control Signals x e paa ’i
“_ Hiz —

_ Completion
IORDY —+ Hiz . | | Q

Figure4-33 8/16Bit NonMux DW=0
1 2 3 4 5 6 13 14 15 16 17 18
RIS N (N N 1 T ) I I I 0 I I
Device Select(DEVCS#) \ /
Address(LA[16:0]) maid valid X
DataLD[150) —— Hiz — Invaid (vaiig ) — iz —
o N
Control Signals ¥ e et 7‘
IORDY — hiz . C‘?mpmﬁm\ Q L —
DwW1 }
Figure4-34 8/16Bit NonMux DW=1
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- - 32Bit Mux
32Bit Mux
32Bit Mux
110
PCI DMA APIC22
APIC22
PCI 1/0 ExpROM
DMA 1/0
e PCI DMA
Command Chip DACK# | M/IO# RMW#
Access Space Operation Select
PCI Target 1/0 Read I0CS# H L H
(PCI to Local) Write I0CS# H L L
Memory Read MEMCS# H H H
Write MEMCS# H H L
ExpROM Read ROMCS# H H H
Write ROMCS# H H L
DMA*1 1/0 Read I0CS# L L H
Write 10CS# L L L
Memory Read MEMCS# L H H
Write MEMCS# L H L
Notes
*1 DMA DACK# "High”
[ _J
Command DEVCS# | SPACE | M/IO# RMW#
Access Space Operation
PCI 1/0 Read L L L H
(Local to PCI) Write L L L L
Memory Read L L H H
Write L L H L
APIC22 1/0 Read L H L H
In Reg. *1 Write L H L L
Memory Read L H H H
Write L H H L
Local to Local 1/0 Read H L H
Write H L L
Memory Read H H H
Write H H L
Notes
*1 1/0




APIC22 PCI Master/Target Adapter

APIC-03-120501

PCI 32Bit
APIC22
Little Endian Big Endian
Big Endian
Little Endian
LSB MSB
LSB MSB
PCI Little Endian
Register Offset Function Bit
PCI Local EEPROM
EARY 3w 2w
Local Bus Control 10h 90h 25h 4Ah Bit[1] Local Bus Endian Select
m Little Endian
. ) PCI PCI to Local
PCI Little Endian
PCI Bus Local Bus
Bits1 Bit0 BE[30K | LBE[30} | LAD[31:24] | LAD[23:16] | LAD[15:8] | LAD[7:0]
| HH | HL | LH | LL | 0000 0000 HH HL LH LL
0001 0001 HH HL LH
0010 0010 HH HL LL
0011 0011 HH HL
0100 0100 HH LH LL
0101 0101 HH LH
0110 0110 HH LL
0111 0111 HH
| HH | HL | LH | LL | 1000 1000 HL LH LL
Bit31 Bit0 1001 1001 HL LH
Local Little Endian 1010 1010 HL LL
1011 1011 HL
Figure4-35 32Bit Local Bus Little Endian 1100 1100 LH LL
1101 1101 LH
1110 1110 LL
Local to PCI
Local Bus PCI Bus
LBE[SOF | BE[3:0j# | AD[31:24] AD[23:16] | AD[158] | AD[7:0]
0000 0000 HH HL LH LL
0001 0001 HH HL LH
0010 0010 HH HL LL
0011 0011 HH HL
0100 0100 HH LH LL
0101 0101 HH LH
0110 0110 HH LL
0111 0111 HH
1000 1000 HL LH LL
1001 1001 HL LH
1010 1010 HL LL
1011 1011 HL
1100 1100 LH LL
1101 1101 LH
1110 1110 LL
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m Big Endian

) ) PCI PCI to Local
PCI Little Endian
PCI Bus Local Bus
Bit31 Bit0 BE[3OF | LBE[30}# | LAD[31:24] | LAD[23:16] | LAD[15:8] | LAD[7:0]
| HH | HL | LH | LL | 0000 0000 LL LH HL HH
0001 1000 LH HL HH
0010 0100 LL HL HH
0011 1100 HL HH
0100 0010 LL LH HH
0101 1010 LH HH
0110 0110 LL HH
0111 1110 HH
| HH | HL | LH | LL | 1000 0001 LL LH HL
Bit31 BIt0 1001 1001 LH HL
Local Big Endian 1010 0101 LL HL
1011 1101 HL
Figure4-36 32Bit Local Bus Big Endian 1100 o011 LL LH
1101 1011 LH
1110 0111 LL
Local to PCI
Local Bus PCI Bus
LBE[30F | BE[Z:0f | AD[31:24] AD[23:16] | AD[15:8] | AD[7:0]
0000 0000 LL LH HL HH
0001 1000 LH HL HH
0010 0100 LL HL HH
0011 1100 HL HH
0100 0010 LL LH HH
0101 1010 LH HH
0110 0110 LL HH
0111 1110 HH
1000 0001 LL LH HL
1001 1001 LH HL
1010 0101 LL HL
1011 1101 HL
1100 0011 LL LH
1101 1011 LH
1110 o111 LL
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APIC-03-120501

110
APIC22
Register Offset Function Bit
PCI Local EEPROM
Local Bus Control 10h 90h | 25h | 4Ah | Bit[2] AS# ALEPin Select
26h | Bit[4] Local Memory Read Address Wait
' 4Dh Bit[6] Local Memory Read Data \Wait
i Bit[9] Local Memory Write Address Wait
Bit[11] Local Memory Write Data Wait
Bit[16] Local I/O Read Address Wait
Bit[18] Local I/O Read Data Wait
Bit[21] Local I/O Write Address Wait
Bit[23] Local I/O Write Data Wait
Bit[29:28] Access to Access Idle Time
Bit[30] Local Master Read Timing Control
Bit[31] Local Master Write Timing Control
- - - - PCI DMA
PCI DMA
32Bit Mux
LFRAME#
LFRAME#
LFRAME#
LRDY# LRDY#
LRDY# LRDY#
Figure4-37
1 2 3 4 5 6 7 8 9 10 u 1
Local Clock _l I r r U |_
Chip Se|ect(xxcs#) \ Command / \ Write Data Read Data /——
[
LAD[31:0] — Hiz -< AdXir X\l < Valid > Hiz —-< Addr X—-< Valid >——
LBE[3:0} Invalid X Valid ( X Invalid X Valid X
LFRAME# \ / \ (. )Bumme /
|
C(mgﬂg\iggals Invalid X \ / Valid ZX\ Invalid X Valid X
LRDY# \ 0 \ / T
AS EW DS AS EW Ds1 DSs2 DSs3 Ds4
«€—— SingleCycle —» €«——— BustCyde ————>

Figure4-37 32Bit Mux
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e AW AS# ALE
LFRAME#

110
Memory Read =>  Local Bus Control Register Local Memory Read Address Wait
Memory Write =>  Local Bus Control Register Local Memory Write Address Wait
I/O0Read => Local Bus Control Register Local I/0 Read Address Wait
1/0 Write =>  Local Bus Control Register Local I/0O Write Address Wait

110 111
LBE[3:0J#
gy
7
LFRAME#
AS# ALE
AS# ALE => Local Bus Control Register AS# ALE Pin Select
ASH
ALE
1 2 3 4 5 6 7 8 9 10 1 12
wace [ [ L L L L L L L L L L L L L
Chip Select(xxCS#) \ / \ /
LAD[31:0] — Hiz —-< Addr X <Va|id > Hiz —-< Addr X <V'alid Hiz
N T N
A(E:#Piﬁ;Em >—<\_9Addressstate= Clock \>§-—// Ad.d ress St~ Cloe
was, (U [ e
LFRAME# \ / \ /
C(mg:l F?Ai,ggals Invalid X Valid X Invalid X Valid
LRDY# \ / \ /
AS AW AS
<« Ao —> «— v -
Figure4-38 32Bit Mux AS# ALE
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APIC-03-120501

e DW LRDY#
LRDY#
1/0
Memory Read =>  Local Bus Control Register Local Memory Read Data Wait
Memory Wrrite =>  Local Bus Control Register Local Memory Write Data Wait
I/ORead => Local Bus Control Register Local I/0O Read Data Wait
1/O0 Write =>  Local Bus Control Register Local I/0O Write Data Wait
" 17
"0” LRDY#
" LRDY#
LRDY#="High” EW
LRDY#
LBE[3:.0}# LRDY#
Dw="0" LRDY#="High”
"High” "High”
Dw="1" LRDY#
1 2 3 4 5 6 7 8 9 10 1 12 13 14
wace [ LT LF L LU LT LT LA LfF LT L
Chip Select(xxCS#) \ [ \ /
LADaLe]  —— Hiz - aawr | vaf N vz e [f—H = N = ) # @
r/ A A X
LBE[3:0}# Invalid X Valid X Invalid X 1°BE Xz“‘BEX 3“BE X\A”‘BE X
\ T
LFRAME# \—j DS LRDY#:’{HigH' \
O(or/]trol SAi,gr;aIs Invalid X Valid ( X Invalid X Valid ( ( ( ( X
)\ \ ey v
«——  SingleCycle —>» «———————  BurstCytle | >
Figure4-39 32Bit Mux DW=0
1 2 3 4 5 6 7 8 9 10 11 12 13 14
e [ I A Iy
Chip Select(xxCS#) \ / \ /
Lapple — Hiz - aar | vallg > rie  por f—— = Y 2 ¥ [ -
LBE[3:0]# Invalid X Valid / X Invalid X 1°BE Xz"’a/éX / 3'BE X4"‘ar;/ X / Invalid
LFRAME# \ / \ / / /
[ ] /
C(’?Ar/mlg#ol gﬁgals Invalid X Valid A/ X Invalid X Valid / / — // / X
LRDY# \ \ /_GD , /_Cm#
«—— SingleCyde —>» 4«————  BurstCycle :7>

Figure4-40 32Bit Mux DW=1
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A

P1C-03-120501

® Idle
32Bit Mux 1/10
Read Write Access=> Local Bus Control Register Access to Access ldle Time
!10 3”
1 2 3 4 5 6 7 8 9 10 1
L S I I
Chip Select(xxCS#) \ [ L L /
LAD[31:0] { Addr :>——< RDa(a >—-<) Addr < < < X < Data >
A
LFRAME? _/ WL N ey
C(mgi)l F?Ail\%gals Invalid X Valid XInvalidX Valid X X X
LROY# _/ [ W
Idle0 Idlel Idle2 Idle3
<— Read Cycle — < Read WriteCycle —— >
Figure4-41 32Bit Mux
®
LFRAME#
LFRAME#
APIC22
LRDY#
LRDY#
APIC22
BTERM# LRDY#
BTERM#
LRDY#
1 2 3 4 5 6 7 8 9 10 1 12 13 14
L [ A
Chip Select(xxCS#) \ f
LAD[31:0] — Hiz —-< Addr X_'<1’DataX 2" Data X 3"Data X 4"Data Q Hiz
LBE[3:0}# Invalid X 1"BE X 2"BE X 3°BE X 4"BE X
LFRAME# \ K - )Bumcyde / / \Lamm,e,
Control Signals Invalid X Valid [ ( X ]
(MNOH#  RAVH)
o U e S A
BTERM# / \ / \ / \

Figured-42 APIC22
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S [ ) T A O I
Chip Select(xxCS#) \ f
A
LAD[31:0] — Hiz —-< Addr X— { ata X 2" Data X 3“Data X 4"‘Daq/ ) Hiz
LBE[3:0}# Invalid X 1"BE X 2"BE X 3"BE X 4"BE X
LFRAME# \ 2% )Bum o / / \Lsst o
O(:\)Ar/':g#ol F?I\il%}gals Invalid X Valid [ ( /] X
wour TN T W
BTERM# / \ / \ / \

Figure4-43 APIC22 Dw=1
1 2 3 4 5 6 7 8 9 10 1 12 13 14
e R N [ I ) A A
Chip Select(xxCS#) \ f \ /
LappLe  — Hiz < awr f— 1o f7omm ,\ ( agr | f—(30ta Yo" peta ) iz

=

1
LBE[3:0]# Invalid X 1"BE XZ“BEX /X X\ 3"BE XE
LFRAME# \ f k/ \ e [
X

C(:\)Ar/:g#ol R?/\il‘gmn)als Invalid X Valid X Valid X
L hi i N i
LRDY# " \ / f Burst Termin:tjj: _‘f th
S
BTERM# / \ /] / \
Figure4-44 DW=0
1 2 3 4 5 6 7 8 9 10 11 12 13 14
L [ I I A
Chip Select(xxCS#) \ f \ /
LAD[31:0] — Hiz —-< Addr X— {\2* Data Xz"‘ Data /’\ {_Addr X (3" Data XA‘"Data Vs Hiz
LBE[3:0}# Invalid X 1"BE X 2"BE X / X \ 3"BE X 4"BE X
\
LFRAMES \ fR/ \ Next Address / L
Cimg#ol F?[\il%;gals Invalid X Valid X X Valid X
— High / High 3 High
LRDY# \ g\ Burst Termination \ / C\/t Dummy LRDY#
BTERMY [\ \ [] / \
Figure4-45 Dw=1
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APIC-03-120501

PCI DMA
APIC22 DEVCS# Device Chip Select LFRAME#
LRDY#
LRDY#
LRDY#
APIC22 LRDY# "Hiz” APIC22
LBE[3:0]#
Figure4-46
1 2 4 5 22 23 24 25 26 27
L S [ I, N s I I O
i Commai;d
D(g\é:(/:gsf)elect \ / : /
LAD[31:0] —— Hiz —-< Adﬁr L-( Invalid X\/alid >
/

LBE[3:0}# Invalid X Valid f X
LFRAME# |/ / \
C(&r/llg#ol F?/\i,\gﬁz)\als; Invalid X \ / Valid X

— L
LRDY# — Hiz A \ f) | Hiz ——

e Completion

Figure4-46 32Bit Mux
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APIC22 PCI Master/Target Adapter

e DW
LRDY#
1/10
Read Access =>  Local Bus Control Register Local Master Read Timing Control
"O 1”
"0” LRDY#
"1 LRDY#
1 2 3 4 _5 22 23 24 25 26 27 28 29 30
wacek L LU LI L L L Lf L L
Oat st \ . . /
LAD[31:0] — Hiz —-< Addr >— Invalid X 1 X 2" X 3¢ X 4 >
LBE[3:.0}# Invalid X Valid 19BE \X 2"BE X 3"BE X4’"BE X
]
LFRAME# \ ‘ ) /
C(&r/':gﬂol R%\il\gh;)mls Invalid X Valid ( ( ( ( X
LRDY# — iz A ¥ f R hie -
DS1 DSs2 DS3 Ds4 :
Figure4-47 32Bit Mux DW=0
1 2 3 4 5 23 24 25 26 27 28 29 30 31
S I O O I I
D(g\éi/og S%)elect \ \/ / /
LAD[31:0] — Hiz —-< Addr >—\ Invalid X 1* X 2m X 3¢ X rd >
LBE[3:.0}# Invalid X Valid 1°BE Xz”“anf X3"’BE/ X4mBF/ X /
/
LFRAME# \ / / / / /
| ] ]
C(&r/}tor#OI S]ﬁgals Invalid X Valid / / / / X
LRDY# — Hiz A ¥ f f i .

Figure4-48 32Bit Mux

bDw

DS2

DW=1

DS3 Ds4
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e DW
LRDY#
LRDY#
1/0
Write Access =>  Local Bus Control Register Local Master Write Timing Control
"O 1”
"0” LRDY#
"1 LRDY#
1 2 3 4 _5 12 13 14 15 16 17 18 19 20
L N U e A I
_ Witz Data ‘ ‘
D(g\é:/og S%elect \ ‘/ / /
LAD[31:0] — Hiz —-< Addr X < Valid 1= X oM X 3¢ X 4" >
L
LBE[3:.0}# Invalid X Valid 19BE \X 2"BE X 3"BE XA'“BE X
L
LFRAME# \ ‘ ) /
C(mtor#OI F?l‘i/\g?’;)wals Invalid X Valid ( ( ( ( X
LRDY# — 2 A \ o iz -
DS1 DSs2 DS3 Ds4 :
Figure4-49 32Bit Mux DW=0
1 2 3 4 _5 13 14 15 16 17 18 19 20 21
L N U I Y I
_ o Ot - /
D(g\é\l/cce S%elect \ S /
LAD[31:0] — Hiz —-< Addr X <Valid 1= X 2M X 3¢ X 4" >

LBE[3.0}# mvaiid | ) valid vee f 2o Noee/ Yowd N/
LFRAME# \ / / / /

C(&r/':gﬂol R%\il\gh;)mls Invalid X Valid / / / / X

LRDY# — hz A \ ’ 1 “ -

bw Ds1 Ds2 DS3 Ds4

Figure4-50 32Bit Mux Dw=1
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PCI DMA
APIC22
32Bit Mux "Low”
PCI
Register Offset Function Bit
PCI Local EEPROM
(BARO) 3w | 2w
Local State Control 2Ch ACh 34h | 68h Bit[23] Local Wait Limit Control
' 69N Bit[31:24] Local Wait Limit Count

Local State Control Register Local Wait Limit Count
16
Local Wait Limit Count 1 > 16LCLK

e 8/16Bit NonMux

1 2 3 4 14 15 16 17 18 19 20
wace [ L LD LT L L L L L L
Chip Select(xxCS#) \ /
Address(LA[16:0]) nvalid | ) vaid X

Bus Cycle —
Control Signals X 5
(MRD# MWR# I0R# IOW#H
e

IORDY \

Figure4-51 8/16Bit NonMux

e 32Bit Mux
1 2 _3 16 17 18 19 20 21

Local Clock J J I ‘_UT_\_I_\_I_UF\_
Chip Select(x«CS#) \ /\, cw 3

/ us e
Lapppt —— He g J——— o { > ‘
LBE[3:0# Invalid X Valid \ X }

L
LFRAME# \ j /V \/
(‘?mgfl F?I\il\%:gals Invalid X Valid X
LRDY# \_ \_j

Figure4-52 32Bit Mux
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- - 110
APIC22 16 1/10 IOCS[15:0}#
8/16Bit NonMux 32Bit Mux 1/0
1 1/0 I0CS#
I0CS[15:0J# 1Byte 256Byte 2
IOCS[15:0# /0 110
IOCS[15:8]# 8 LA[16:9]
IOCS[15:8]#
1/0
Register Offset Function Bit
PCI Local EEPROM
(BARO) W | 2w
Pin Function Control OEh 8Eh 24h E 48h Bit[7:0] LA[16:9] I0CS[15:8]}# Pin Select
10CS[15:0}# 50h DOh 40h | 80h Bit[7:0] 10CS[15:0}# Base Address
Address Decode Bit[15:8] 10CS[15:0}# Decode Range
6Eh EEh 4Fh 9Fh
1/0 Chip Select 70h Foh 50h : AOh | Bit[31:0] I0CS[15:0}# Timing Select
Timing Control 51h
'+ A3h
- - - 10CS[15:0#
I0CS[15:0}# Figure4-53
g PCI BAR1 Decode Signal 1OCSx#
DMA Function
[ oosoram | PCI Base Address
[ Basaddes | |, Registerl BAR1 "OFF”
Py | e
A7 D—';D 109 1ocsxt I0CSx# Address Decode Register
Base Address Decode Range
Decode Range "1 PCI
DMA
g
Base Address
Base Address PClI DMA
10CSx#
1oCs# BAR1 256Byte BAR1
@ [0CS1# Decoder PCI
i 10CSx#
PCI Target 1/O Remap Address Register
10CS15#
@ 10CS15# Decoder DMA DMA 10CSx#

Figure4-53 10CS[15:
o LSop DMA DMA Local Address Register
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I0CSx#
m BAR1 256Byte
) IOCSx#
Decode Range Base Address I0CSx#
15 |14 13|12 | 11 |10| 9| 8|7 |6|5|4|3|2|1]0 Space
1 111 1 1 l1|1|1l| ®| ® @ ©@  ©| @ | @ | @ 1Byte
1 (1|1 1 1|11 |0|e®| ® | ©@| @ | @ @ 2Byte
1111 1 1|1(0|0|e®|® | ®©| | e | e 4Byte
1111 1 1| 0(0|0|e® | ® | ®©| | e 8Byte
1(1|1]1]0|0]|]0|0|@e|@|@|e 16Byte
1(1l1|]o0|0|0|]0|0|e|e@| e 32Byte
1/1/0|0]|0|0|]0|0|e| e 64Byte
1/o0lo|lo|o0|o0|]0|0|e 128Byte
ojojo|o0o]o]o|O]|oO 256Byte
256Byte I0CSx#
Decode Range Base Address
Decode Range Bit[15:8] = LA[7:0] Base Address Bit[7:0] = LA[7:0]
e PCI to Local
BAR1 Chip 10CSx# Address Decode Register Chip Select
Select Decode Range Base Address (Local Offset)
256Byte 10CSOo# EOh 00h I0CS0# = xx00h xx1Fh
10CS1# EOh 20h I0CS1#=xx20h xx3Fh
10CS2# EOh 40h 10CS2#=xx40h xx5Fh
10CS3# EOh 60h I0CS3#=xx60h xx7Fh
10CS4# 80h 80h 10CS4# = xx80h XxxFFh
m BAR1 16Byte
e I0CSx#
Decode Range Base Address I0CSx#
15 |43 12|n|w|fo|8|7]6]5]4a]3]2]1]0]| Space
0|]0|0]| O 1 (1|11 e | o| o | @ 1Byte
0|0|0] O 1|1|1|0 e | o | e 2Byte
olojo|lo|1]1|0]0O o | o 4Byte
oj{ojo|o0o]|]1]0|0]0O - 8Byte
oj{ojo|lo]ofo|oOo]|oO 16Byte
16Byte I0CSx#
Decode Range Base Address
Decode Range Bit[11:8] = LA[3:0] Base Address Bit[3:0] = LA[3:0]
BAR1 Decode Range  Bit[15:12] "1
Base Address  Bit[7:4]
e PCI to Local
BAR1 Chip 10CSx# Address Decode Register Chip Select
Select Decode Range Base Address (Local Offset)
16Byte 10CS0# OFh 00h 10CS0# = xx<0h
I0CS1# OFh 01h 10CS1# = xxx1h
10CS24# OEh 02h 10CS2# =xxx2h xxx3h
10CS3# 0Ch 04h I0CS3# = xxxdh xxx7h
10CS4# 08h 08h 10CS4# = xxx8h  xxxFh
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I0CSx#
IOCSx# Timing =>  1/O Chip Select Timing Control Register

IOR#

IOW#
MEMCS# ROMCS#
10CSx#

1OCSx#

AH
LoLK N [ e I A
LA[16:0] Invalld/ X\\ Valid X Valid / X\\ Invalid X Valid X Valid X:
IOR# } |/

fl il

ows \ ‘ /( ) \ / - _/
10CSx#(Address Timing) \ / \ | | [
10CSx#(IOR Timing) \\/\‘_ V4 i/ \ /
10CSx#(IOW# Timing) %ﬁ -/

Figure4-54 10CSx#
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PCI
PCI PCI
PCI 1/0 ExpROM
PCI
PCI
PCI
Register Offset Function Bit
PCI Local EEPROM
EARY 3W 2w
PCI Target 1/0 14h 94h 27h  4Eh Bit[0] 1/0O LOCK# Status
Remap Address 28h Bit[31:2] 1/O Remap Address
51h
PCI Target Memory 18h 98h 2%h  52h Bit[0] Memory LOCK# Status
Remap Address 2Ah Bit[31:4] Memory Remap Address
55h
PCI Target ExpROM 1Ch 9Ch 2Bh ! 56h Bit[0] ExpROM LOCK# Status
Remap Address 2Ch Bit[31:11] ExpROM Remap Address
. _59h
PCI State Control 20h AOh 2Dh ' 5Ah Bit[1:0] PCI Read Mode for I/O  Memory
2Eh | Bit[3:2] PCI Write Mode for /0 Memory
¢ 5Ch Bit[5:4] PCI /O Memory Write Buffer Select
! Bit[7:6] PCI /O Read Write No Local Prefetch
5 Bit[8] PCI Data Parity Mode
Bit[9] PCI Target Latency Control
' Bit[10] PCI I/O Burst Addressing Mode
Bit[11] PCI Memory Write Combine Enable
Bit[14] Local Memory Prefetch Enable
| Bit[15] Local Memory Prefetch Continuous Mode
' Bit[19:16] Local Memory Prefetch Count
Local State Control 2Ch ACh 34h : 68h Bit[16] Local Master Access No Local Prefetch
1 69h Bit[17] DMA No Local Prefetch
' Bit[18] PCI Target DMA No Local Master Access
Bit[20] Local Memory Burst Enable
Bit[23] Local Wait Limit Control
! Bit[31:24] Local Wait Limit Count
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APIC-03-120501

1/0 ExpROM
Local I/O Space =>  PCI Target 1/O Remap Address Register
Local Memory Space =>  PCI Target Memory Remap Address Register
Local ExpROM Space=> PCI Target ExpROM Remap Address Register

PCI BAR
PCI
BAR EEPROM
8/16Bit NonMux 128KByte
Bit[31:17] 10CSx#
- 110
1/0 BAR1 Figure5-1
Figure5-1 BAR1 256Byte Base Address "876543xxh”
PCl  "87654321h” 10 24 (AD[31:8])
24 "FEDCBANh”
"FEDCBA21h”
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DMA Source Destination

Local to PCI PCI PCI to Local
PCI 1/10

DMA Transfer Mode => DMA Transfer Count Control Register Transfer Mode

o
Transfer Mode
Bit Local Bus PCI Bus
000 Local to PCI 110 Memory
001 Local to PCI 110 1/0
010 PCI to Local 110 Memory
011 PCI to Local 110 110
100 Local to PCI Memory Memory
101 Local to PCI Memory 1/0
110 PCI to Local Memory Memory
111 PCI to Local Memory 1/0
DMA Prefetched WR
Prefetch RD
DMA Figure7-2
< PCI Bus > e DMA Controller
4 A PCI
PCICMD PCI to Local
| :
/~ I v )
PCI Bus Interfa
PCI State Machine = DMA Data Buffer
DMA 64Byte 16Dword
Local to PCI PCI to Local
Prefetch RD
DMA Controller DMA
for PCI Data Buffer
DMA Controller baByte
for Local
DMA
Local Bus Interface DMA DMA Control Register DMA Enable
Local State Machine
A
(S ! : J PCI Target Abort Master Abort
Local CMD  LocaltoPCI DMA
v v

< Local Bus >
DMA

Figure7-2 DMA

CPI Technologies, Inc.
-152 -



APIC22 PCI Master/Target Adapter APIC-03-120501

DMA
PCI Fix
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PCI 8Bit(Byte) 16Bit(Word) 32Bit(Dword)

DMA Addressing Mode => DMA Transfer Count Control Register Addressing Mode
DMAPCI Data Size=> DMA Transfer Count Control Register PCI Data Size
DMA Local Data Size=> DMA Transfer Count Control Register Local Data Size

- - - PCI
[
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32Bit
32Bit 1/O0 DMA Control Register PCI 1/O Burst Enable
[ 2
PCI Data Size PCI Access
1/0 Space Memory Space
8Bit(Byte) Single Access Single Access
16Bit(Word) Single Access Single Access
32Bit(Dword) Single Burst Access *1 Single Burst Access
Notes
*1 1/0
-
DMA PCI Address Register
[ J
Addressing PCI PCI Bus Cycle
Mode Data Size 1%t Access 2r Access 3 Access 4 Access
Addr BE# Addr BE# Addr BE# Addr BE#
Fix 8Bit(Byte) Oh 1110 Oh 1110 Oh 1110 Oh 1110
16Bit(Word) Oh 1100 Oh 1100 Oh 1100 Oh 1100
32Bit(Dword) Oh 0000 oh 0000 Oh 0000 oh 0000
Increment 8Bit(Byte) Oh 1110 1h 1101 2h 1011 3h 0111
16Bit(Word) Oh 1100 2h 0011 4h 1100 6h 0011
32Bit(Dword) Oh 0000 4h 0000 8h 0000 Ch 0000
Notes Addr[1:0] "0”
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8/16Bit NonMux
o 8/16Bit NonMux Mode
Local Data Size Local Bus Cycle
8Bit Bus 16Bit Bus
8Bit(Byte) Bus Cycle=1 Bus Cycle=1
16Bit(Word) Bus Cycle=2 Bus Cycle=1
32Bit(Dword) Bus Cycle=4 Bus Cycle =2
8Bit Figure7-3
Figure7-3 32Bit Dword
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8/16Bit NonMux Mode 8Bit Bus

Addressing Local Local Bus Cycle
Mode Data Size 1%t Data Access 2r Data Access
1sAddr | 2wAddr | 3@Addr | 4%Addr | 1stAddr | 2™Addr | 3d"Addr | 4thAddr
Fix 8Bit(Byte) oh oh
16Bit(Word) oh 1h oh 1h
32Bit(Dword) Oh 1h 2h 3h Oh 1h 2h 3h
Increment 8Bit(Byte) Oh 1h
16Bit(Word) oh 1h 2h 3h
32Bit(Dword) Oh 1h 2h 3h 4h 5h 6h 7h
8/16Bit NonMux Mode 16Bit Bus
Addressing Local Local Bus Cycle
Mode Data Size 1%t Data Access 2rd Data Access
1t Address 2rd Address 1st Address 2nd Address
Addr | BHE# | Addr | BHE# | Addr | BHE# | Addr | BHE#
Fix 8Bit(Byte) Oh 1 oh 1
16Bit(Word) Oh 0 Oh 0
32Bit(Dword) Oh 0 2h 0 Oh 0 2h 0
Increment 8Bit(Byte) Oh 1 1h 0
16Bit(Word) Oh 0 2h 0
32Bit(Dword) Oh 0 2h 0 4h 0 6h 0
32Bit Mux Mode Single Access Rule
Addressing Local Local Bus Cycle
Mode Data Size 1st Access ond Acoess 3rd Access 4t Access
Addr | LBE# | Addr | LBE# | Addr | LBE# | Addr | LBE#
Fix 8Bit(Byte) Oh 1110 Oh 1110 Oh 1110 Oh 1110
16Bit(Word) Oh 1100 Oh 1100 Oh 1100 Oh 1100
32Bit(Dword) Oh 0000 Oh 0000 Oh 0000 Oh 0000
Increment 8Bit(Byte) Oh 1110 1h 1101 2h 1011 3h o111
16Bit(Word) Oh 1100 2h 0011 4h 1100 6h 0011
32Bit(Dword) Oh 0000 4h 0000 8h 0000 Ch 0000
Notes DMA Control Register Local Burst Enable "0”
32Bit Mux Mode Burst Access Rule
Addressing Local Local Bus Cycle
Mode Data Size 1st Access 2nd Access 3rd Access 4th Access
Addr | LBE# | Addr | LBE# | Addr | LBE# | Addr | LBE#
Fix 8Bit(Byte) Oh 1110 Oh 1110 Oh 1110 Oh 1110
16Bit(Word) Oh 1100 Oh 1100 Oh 1100 Oh 1100
32Bit(Dword) Oh 0000 Oh 0000 Oh 0000 Oh 0000
Increment 8Bit(Byte) Oh 1110 4h 1110 8h 1110 Ch 1110
16Bit(Word) Oh 1100 4h 1100 8h 1100 Ch 1100
32Bit(Dword) Oh 0000 4h 0000 8h 0000 Ch 0000
Notes DMA Control Register Local Burst Enable "1
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8h 4Byte DMA Transfer Count Control Bit Format = DMA Transfer Count Control
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@ DMATransfer Count Control Register @ DMA Control Register
DMA Transfer Count  3h(4Data Block)

Transfer Mode PCI MEM
DREQ# Enable Disable

to Local MEM

Addressing Mode PCl=Inc Local=Inc
DMADataSize PCI=32Bit Local=16Bit

Figure7-30 DMAPCI to Local
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1 2 3 4 5 6 7 8 9

PCICLK

S EEEEE

BE#=0h

AD[31:0] A

C/BE[3:.0]# c

10 1 12 13 14

Juvuviviruvuyrrrivuyirurrrrrrr iy ruyut

APIC-03-120501

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

FRAME# /

IRDY# \

DEVSEL# (

TRDY#

.
= |

STOP#

REQ# Arbitration

GNT#

L

LCLKi

JURSRERRRERERERY

DREQ# Unused

I

DACK#

LAD[31:0]

LBE[3.0}#

LFRAME#

M/10#

RW#

LRDY#

BTERM#

DMATCH#

e Adapter Control Register
Local Bus Mode  32Bit Mux
Local Clock Mode = Asynchronous

@ Local Bus Control Register
Wait State  AW=0 DW=1

Figure7-31 DMAPCI to Local

&J\ ) DMATerminal Count

e DMA Control Register
Local BurstEnable Enable

e DMA Transfer Count Control Register

DMA Transfer Count  7h(8Data Block)
Transfer Mode PCI MEM to Local MEM
DREQ#Enable Disable

Addressing Mode PCl=Inc Local=Inc
DMAData Size PCI=32Bit Local=32Bit

Prefetched WR  Local 32Bit Bus  BTERM# Control
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 R B 34 3B 36 37 3B 3P

e JTTTUTTHUTUTTTUUUTUIUUUyUruyryuivuriyuyut
AD[31:0] —

CIBE[3:0}# ——G)( BE#=0h

FRAME# /

ROV \ [ \

DEVSEL# / \

TRDY# \

STOP# \

REQ#

) Completion

| S— Avrbitration

GNT# RV

=
=

DREQ# “Unused

e JITUTUTUTUUTTIUUU Ui iyyuiruiud
X

/En U e W an! In
LAD[31:0] ‘Add D0 1% +2nY  DO2° _@X D11” +6hY D12” +hY D21

LBE[3:0}# X LBE#=Ch X LBE#=3h LBE#=Ch

=

LBE#=3h X LBE#=Ch

JH

X LBE#=3h
LFRAME# \J \_ \_ \J

e U W [
W S U/ e W U/ e W e

BTERM# \
DMATC#
e Adapter Control Register @ Local Bus Control Register ® DMATransfer Count  Control Register ® DMA Control Register
Local Bus Mode  32Bit Mux Wait State  AV=0 DW=0 DMA Transfer Count  3h(4Data Block) Local Burst Enable Disable
Local Clock Mode  Synchronous Transfer Mode PCI MEM to Local MEM

DREQ# Enable Disable
Addressing Mode PCl=Inc Local=Inc
DMADataSize PCI=32Bit Local=16Bit

Figure7-32 DMAPCI to Local Prefetthed WR  Local 32Bit Bus
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 3B 34 3H 3B 37 3B 39

e JUUUUUUUU ULV UL U VU U U UU U UL U UYL

C/BE[3:0# [ BE#=0h

FRAME# /
IRDY# \ 0
DEVSEL# ( / \\

.
= |

STOP# \/

o
GNT# 1\/
oo JUMUUUUUU UL WU U LUV U LU U LU UL UL
DREQ# :X i Unused
DACK# /
LAD[3L:0] paafoo)fon (02 Y 03 Y 04 o5 ) 6} o7 F@E mz@
LBE[3:0}# LBE#0h
LFRAME#
MI0#
RIW# /
LRDY# \ [\ /
BTERM# \_ j
DMATCH# ) DMATerminal Count

« Adapter Control Register e Local BusControl Register ~ ® DMATransfer Count  Control Register ~~ ® DMA Control Register |

Lol Qlokhode Symmonous o A0 B Tonsir ide._PI MEM 1 o MEM osipursEne Enehe

DREQ#Enable Disable
Addressing Mode PCl=Inc Local=Inc
DMAData Size PCI=32Bit Local=32Bit

Figure7-33 DMAPCI to Local Prefetched WR  Local 32Bit Bus  BTERM# Control
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APIC22 SERR#
INTA# LINT#
SERR#
SERR# NMI  Non Maskable Interrupt
INTA# LINT# PCI INTA# LINT#
INTA# IRQ[3:0]
LINT#
e SERR#
Register Offset Function Bit
PCI Local EEPROM
eis) aw ! 2w
PCI INTA# SERR# 00h 80h Bit[6] Retry Limit SERR# Flag
Status Bit[7] IRQ SERR# Flag

PCIl SERR# Control 07h 87h 20h ' 41h Bit[0] Target Abort SERR# Enable

: Bit[1] Master Abort SERR# Enable
Bit[2] Retry Limit SERR# Enable
Bit[3] Data Parity Error SERR# Enable
Bitf4] IRQ SERR# Enable
Bit[6:5] SERR# Factor IRQ Select

Notes SERR# PCI Command Register SERR# Enable

e INTA#
Register Offset Function Bit
PCI Local EEPROM
(BARO) 3w | 2w
PCI INTA# SERR# 00h 80h ! Bit[3:0] IRQ[3:0] Status Flag
Status ; Bit[8] Target Abort INTA# Flag

Bit[9] Master Abort INTA# Flag
Bit[10] Retry Limit INTA# Flag
Bit[11] Message Box INTA# Flag
Bit[12] Wait Limit INTA# Flag
Bit[14] Timer INTA# Flag
Bit[15] DMATC INTA# Flag

Internal |nterrupt 08h 88h 21h i 42h Bit[0] Target Abort INTA# Enable
Control for PCI Bit[1] Master Abort INTA# Enable
INTA# MSI ! Bit[2] Retry Limit INTA# Enable

Bit[3] Message Box INTA# Enable
Bit[4] Wait Limit INTA# Enable
Bit[6] Timer INTA# Enable
, Bit[7] DMATC INTA# Enable
External Interrupt 0Ah 8Ah 22h | 44nh Bit[3:0] IRQO Control Bits

Control 1 45h Bit[7:4] IRQ1 Control Bits

i Bit[11:8] IRQ2 Control Bits

Bit[15:12] IRQ3 Control Bits

Notes INTA# EEPROM INTA# "ON”

3-Wire EEPROM Offset=11h 2-Wire EEPROM Offset = 23h
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e LINT#

Register Offset Function Bit
PCI Local EEPROM
(BARO) W | 2w

Local LINT# Status 02h 82h

| Bit[0] Target Abort LINT# Flag

; Bit[1] Master Abort LINT# Flag

; Bit[2] Retry Limit LINT# Flag

| Bit[3] Message Box LINT# Flag

i Bit[4] Target Lock LINT# Flag

Bit[5] Power Management LINT# Flag
Bit[6] Timer LINT# Flag

: Bit[7] DMATC LINT# Flag

43h Bit[0] Target Abort LINT# Enable

Bit[1] Master Abort LINT# Enable

Bit[2] Retry Limit LINT# Enable

Bit[3] Message Box LINT# Enable

Bit[4] Target Lock LINT# Enable

Bit[5] Power Management LINT# Enable
Bit[6] Timer LINT# Enable

Bit[7] DMATC LINT# Enable

Internal Interrupt 09h 89h 21h
Control for Local
LINT#
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- SERR#
SERR#
SERR#
Address Parity Error ) e
/O Hllegal Access | ‘> SERR#
] » SERR#
Target Abort
Master Abort ——— Address Parity Error
Retry Limit ————— PCI
Data Parity Emor —7983 — SERR#
IRQO PCI Status Register
IRQ1 —» 5
RQZ — > 3
IRQ3 ——»
1/O lllegal Access
Figures-1 SERR# PCI 1/O
SERR#
PCI Status Register
[ J
PCI SERR# Control Register
Target Abort Data Parity Error
PCI SERR#  PCI PERR#
APIC22
PCI Status Register ~ SERR#
PCI Status Register
Master Abort
PCI IRQ Input
SERR# IRQx SERR#
PCI Status Register IRQx SERR#
PCI INTA#
SERR# Status Register
Retry Limit
PCI
SERR#
PCI State Control Register PCIl Retry
Limit Control 16
256
PCI INTA#
SERR# Status Register
- - IRQ SERR#
SERR# IRQ[3:0]
IRQX SERR# PCI SERR# Control Register IRQ SERR# Enable
IRQX PCI SERR# Control Register SERR# Factor IRQ Select
IRQx LCLK "Low” IRQ
SERR# Enable IRQx

LSS | [ ) [

SERR# Hiz(Pullup) /g\_{\j Hiz(Pullup)

e LML AT L LML
IRQ SERR# Enable / LC;_K
IRQ30] / @)_/

Figures-2 IRQ  SERR#
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- INTA#

INTA#
INTA#

PCI

Target Abort \
Master Abort

Retry Limit | \

> INTA#

Message Box ]

IRQO > 2 >

IRQL >

IRQ2 >

Priority Control

IRQ3 >

| IRQ Type/Polari

Figure8-3 INTA#

Master Abort
PCI
INTA#
PCI Status Register

Retry Limit
PCI
INTA#
PCI State Control Register PCIl Retry
Limit Control 16
256

Message Box

"1 INTA#
Message Box Command Port
Register Local Command Flag

o
Wait Limit
PCI DMA
INTA#
Local State Control Register Local Wait
Limit Control 16LCLK
256
Timer
"1 INTA#
Timer Control Register Timer Enable
g

Internal Interrupt Control for PCI Register

PCI INTA# SERR# Status Register

m
INTA#

"0” INTA#

Target Abort
PCI APIC22

INTA#
PCI
INTA#
PCI Status Register

DMATC
DMA DMATC DMA Terminal
Count INTA#

External Interrupt Control Register
PCl INTA# SERR# Status

Register "1

0" INTAH#

IRQO
IRQO
IRQO
IRQO

INTA#
INTA#

IRQ1
IRQO

IRQ2
IRQO

IRQ3
IRQO
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- - IRQ INTA#
IRQXx
m |RQx
IRQXx INTA#
IRQx Enable=>  External Interrupt Control Register IRQx Interrupt Enable
IRQx IRQX
IRQX
|
IRQx Type =>  External Interrupt Control Register IRQx Interrupt Type
”LOWH ”High”
IRQx Polarity =>  External Interrupt Control Register IRQx Polarity
[ J
IRQx Polarity INTA#
IRQX INTA#
IRQx
LCLK
IRQX IRQx Interrupt Enable
IRQx IRQX
1L CLK
PCICLK A T ) O
INTA# HizPullup) ﬁ (Dj
Lotk L L L L ﬁw JTLFLT L
IRQx Interrupt Enable / \
IRQ[3:0] & w 74( J Cleared by Application Software
Figureg4 IRQ  INTA# “Low”
[ g
IRQx Polarity INTA#
INTA#
IRQX LCLK IRQX
1LCLK 1LCLK
LTSS [ U Y I I

H 2" Request
" e - @ @
etk 4mm11ycﬁ syt

IRQx Interrupt Enable j

IRQ[30] Q! / J& :\llmlLCLK > )i Ji

Figureg8-5 IRQ INTA# "Low”

3
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|
IRQx
IRQx Priority =>  External Interrupt Control Register 1RQx Priority Control

[ J
IRQXx Priority Control
IRQx INTA# IRQx
IRQx IRQX
IRQx
IRQx
[ _J
IRQx Priority Control
IRQx IRQO IRQ1 IRQ2 IRQ3
IRQx IRQX
IRQx
IRQx
IRQX
IRQx IRQX

— IRQ[3:0]

. B —— IRQ[3:0]

!

i

IRQ[3:0] PE— IRQO
Status Flag = 0010 \
IRQ[3:2] Emm—— IRQ[3:0] -— IRQ1
Status Flag = 1100 \
IRQ[3:0] -— IRQ[3:2]

Status Flag = 0000

End End End

Figure8-6 IRQ
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oo

!

— IRQ[3:0]
: B — IRQ[3:0]
IRQ[1:0] —_— IRQ[3:0] — IRQ2
Status Flag = 0001 \
IRQ[3:0] -— IRQO

Status Flag = 0010 \

]

]
IRQ[3:0] — IRQ1

]

nd

Status Flag = 1000 \

IRQ[3:0] — IRQ3
Status Flag = 0000

Figure8-7 IRQ

oo
C e C

«— | IRQ[LO]
IRQ[3:2]
IRQO _ > IRQ[3:0]
Status Flag = 0001 \
IRQ[3:1] _ IRQ[3:0] -— IRQO

Status Flag = 0100 \

IRQ[3:0] - IRQ2

Status Flag = 1000 \

]

]
IRQ[3:0] — IRQ3

]

nd

Status Flag = 0010 \

IRQ[3:0] — IRQL
Status Flag = 0000

End End E

Figure8-8 IRQ
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- LINT#
LINT#
LINT#
Target Abort \ e
Master Abort Internal Interrupt Control for Local Register
Retry Limit ] LINT#
Message Box Local LINT# Status Register
Target Lock —4m8M 1 nln
Power Management ———————— LINT# "o
Timer LINT#
DMATC
Figure89 LINT#
Target Abort Target Lock
PCI APIC22 PCI
LINT# LINT#
PCI 1/0
LINT# ExpROM
PCI Status Register Remap Address Register
Master Abort Power Management
PCI PM PM LINT#
LINT#
PCI Status Register DOunini. DOactive
LRESET# PM
Retry Limit
PCI Timer
LINT#
PCI State Control Register PCIl Retry "1 INTA#
Limit Control 16 Timer Control Register Timer Enable
256
Message Box gy
PCI PCI
1" LINT# DMATC
PCI Message Box Command Port DMA DMATC DMA Terminal
Register PCI Command Flag Count INTA#
PCI
o
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APIC22 24Bit

APIC-03-120501

TOUT#
Register Offset Function Bit
PCI Local EEPROM
(BARD) w | ow
Timer Count 44h C4h 35h ' 6Ah Bit[23:0] Timer Count
36h |
| 6Ch
Timer Control 47h C7h | 36h : 6Dh | Bit[0] Timer Enable
i Bit[3:1] Prescaler
Bit[5] TOUT# Mode
Bit[7] Timer Status
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Timer Count Register Timer Control Register
m Timer Count Register e Timer Count Register
Bit23 Bit0
Timer Count

”000001h”  "000000h”
m Timer Control Register

Bit7 6 5 4 3 2 1 Bit0

l e Timer Control Register
Timer Enable Timer Enable
\ 4
Prescaler E
TOUT# Mode o
Timer Status TOUTH#
"Hiz”
Figure9-1 Timer Count Control Register Format EEPROM
Prescaler
LCLK=(1 128) LCLK Prescaler
Counter Clock LCLK
A Prescaler LCLK Prescaler LCLK
24Bit Timer Count 000 1 100 16
Timer Counter Load Register 001 2 101 32
010 4 110 64
o1 8 m 128
Counter Borrow
TOUT# Timer Status TOUT# Mode
TOUT#
Figure9-2 0 One-Shot 1 Alternate
One-Shot 1
"Low” Timer Count Register "0”
Alternate TOUT#
Timer Status
nln l
£ T [ I I ) ) )
Timer Enable i J
Timer Counter Load XCounlrl :X x 4 x “1" ng Load xcourltrl:x X 2" x “1" x “0" x Load Count-1 :X
Timer Borrow / -\
TOUTHOne-Shot) — *Hiz' — \ / /
TOUT#(Alternate) — “Hiz® — \\/ comerBaron /

Figure9-3
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APIC-03-120501

APIC22 CPU CPU
CPU
Register Offset Function Bit
PCI Local EEPROM
(BARO) 3w 2w
Message Box Data 48h Csh : Bit[31:0] Message Data
Port :
Message Box Command 4Ch CCh | Bit[29:0] Message Command
Port ' Bit[30] PCI Command Flag
: Bit[31] Local Command Flag
PCI
< PCI Bus > ® Message Data Port
i A 32Bit PCI
PCI to Local
( v R PCI PCI
| PCI Bus Interface |
PCI
Message Data Message Data
PCI Side Local Side
Messapgce Icsci?emand Messigscea]cgin;renand e Message Command Port
PCI
Message Command
Local Bus Interface
| | 30Bit Bit[29:0] PCI
. A J
Local !to PCI PCI PCI
v :
< Local Bus >
Figure10-1 PCI
PCI Command Flag Local Command Flag
Bit[30] PCI Bit[31]
PCI to Local "1 Local to PCI "1
LINT# INTA#
PCI
np np
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APIC22 4Bit

Register Offset Function Bit
PCI Local EEPROM
ez 3W : 2W
Parallel Input Output 0Dh 8Dh 23h : 47h | Bit[30] PIO[30]
PIO Port
Pin Function Control OEh SEh 24h & 4% Bit[11:8] PIO[3:0] Direction Select
PCI

< =

r o 1 1

[©) [©) (O] [©]

Figurell-1
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EEPROM
- EEPROM
EEPROM
APIC22 3-Wire 2-Wire EEPROM
EEPROM 1KBit 16KBit
EEPROM APIC22 VPD
- - EEPROM
APIC22 EESEL(Serial EEPROM Select)
EESEL PCl RST# HEALTHY#
EEPROM PCIRST#="High” and HEALTHY#="Low"
®
EESEL "Low” 3-Wire Serial EEPROM
EESEL "High” 2-Wire Serial EEPROM
APIC22 3-Wire(93Cxx) APIC22 ? 2-Wire(24Cxx)
EECS EESEL » CS EECS EESEL
EESK SCL »{ SK EESK SCL »| SCL
EEDI SDA »|{ DI EEDI SDA |« 9—»| SDA
EEDO < ® DO EEDO [ —
3-wire Serial EEPROM 2-wire Serial EEPROM
Figurel2-1 EEPROM
PCI RST# HEALTHY#
EEPROM APIC22 PCI
PCI
Serial EEPROM Status="A5h"
EEPROM
EEPROM 3-Wire 2-Wire
3-Wire EEPROM (A0) DO
APIC22 EEPROM
2-Wire EEPROM SDA ACK
APIC22 ACK EEPROM
APIC22
LRESET#

nHiZn
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APIC-03-120501

- - EEPROM
EEPROM
EEPROM PCI
EEPROM Adapter Control Register Serial EEPROM Clock
Select Slow Clock Mode Fast Clock Mode
Slow Clock Mode
VPD
Type Clock Mode (PCI 33MHz)
3-wire Slow 128 3.84ps
Fast 64 1.92s
2-wire Slow 1024 30.72us
""" Fast | 512 |  1536ps
- - EEPROM
APIC22 (EEPROM )
3-Wire EEPROM
2-Wire EEPROM 16KBiIt 2-Wire
16KBiIt
16KBit AJ9:.0] EEPROM
APIC22
EEPROM
000h EEPROM
® EEPROM
Serial EEPROM Size Address Bit
1KBIt(93C46) Total Address Bit=6Bit(A[5:0])
2KBit(93C56) Total Address Bit=8Bit(Dummy A[6:0])
4KBit(93C66) Total Address Bit=8Bit(A[7:0])
8KBIt(93C76) Total Address Bit=10Bit(Dummy A[8:0])
16KBIt(93C86) Total Address Bit=10Bit(A[9:0])
APIC22 3-Wire EEPROM 16Bit
2-Wire EEPROM 8Bit (2-Wire Spec )
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APIC-03-120501

e 3-Wire

e 2-Wire

Register

PCI
VPD

e 3-Wire

e 2-\Wire

EEPROM

EEPROM
16Bit

EEPROM

2Byte

VPD Address Register

4Byte

EEPROM
16Bit

2Byte
2Byte

16Bit

EEPROM

4Byte

4Byte
4Byte

(WEN) +

Serial EEPROM Control

3-Wire 2-Wire EEPROM
VPD Data Register
2Byte
+ (WDS)
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o EEPROM
EEPROM VPD
o EEPROM
VPD EEPROM 3-Wire EEPROM
2-Wire EEPROM ACK
ACK
e VPD

Serial EEPROM Control Register
VPD
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APIC-03-120501

EEPROM

Adapter Control

Serial EEPROM Status

EEPROM Offset

3Wire

2-\Mire

Register Description

Note

00h
(Lower)

(Upper)

00h

Adapter Control

Serial EEPROM Status

Bit0 Adapter Mode

0 PCI CompactPCIl Adapter Mode
1 Reserved

Bit[2:1] Local Clock(LCLK) Select

00
01
10 Reserved
11 Reserved

Bit3 Local Bus Mode

LCLKi
LCLKo

0 8/16Bit NonMux Mode
(1 32BitMuxMode ...

Bit4 Local Software Reset
LRESET#

0 LRESET# Disable
EEPROM

Local Power Management Control Register
DOunini LRESET#

1 LRESET# Enable
Adapter Control Register Local
Software Reset
Bit5 Serial EEPROM Clock Select
EEPROM

2Byte Slow Clock Mode

0 Slow Clock Mode
3-Wire PCI Clock
2-Wire PCI Clock

1 Fast Clock Mode
3-Wire PCIClock 64
2-Wire PCIClock 512

'Bit[7:6] Reserved
o

Bit[7:0] Serial EEPROM Status
EEPROM

128
1024

A5h
EEPROM
PCI

Not ASh
EEPROM
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APIC22 PCI Master/Target Adapter

APIC-03-120501

PCI Configuration Register Space

EEPROM Offset

Register Description

3Wire

2-Wire

Note

01h

02h Vendor ID

Bit[15:0] Vendor ID

02h

04h Device ID

Bit[15:0] Device ID

03h

06h Status Register

Bit[3:0] Reserved

Bit[15:8] Reserved

Revision ID

Programming Interface Code

Bit[7:0] Revision ID

Bit[7:0] Programming Interface Code

(Upper)

Sub Class Code

Base Class Code

Bit[7:0] Sub Class Code

Bit[7:0] Base Class Code

06h

Base Address Register1(BAR1)
(Lower Word)

Bit0O BAR1 Function Control for 1/0 Space
BAR1 ON/OFF

0 BARL1 Function OFF

1 BARL Function ON

Bit[15:2] BAR1 Lower Address Decode Range
BAR1

“1” PCI
Bit[15:2] = PCI AD[15:2]

8/16Bit NonMux Mode Bit[15:8]

07h

OEh Base Address Register1(BAR1)

(Upper Word)

Bit[14:0] BAR1 Upper Address Decode Range
BAR1

“1” PCI
Bit[14:0] = PCI AD[30:16]

8/16Bit NonMux Mode Bit[14:0]

Bitl5 Reserved

08h

10h Base Address Register2(BAR2)

(Lower Word)

Bit0 BAR2 Function Control for Memory Space
BAR2 ON/OFF

0 BAR2 Function OFF

1 BAR2 Function ON

Bit[15:4] BAR2 Lower Address Decode Range
BAR2
“1” PCI

Bit[15:4] = PCl AD[15:4]

09h

12h Base Address Register2(BAR2)

(Upper Word)

Bit[14:0] BAR2 Upper Address Decode Range
BAR2

“1” PCI
Bit[14:0] = PCI AD[30:16]

8/16Bit NonMux Mode Bit[14:1]

Bitl5 Reserved
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APIC-03-120501

EEPROM Offset Register Description Note
3Wire | 2-Wire
0Ah 14h Reserved Bit[15:0] Reserved
"o
0Bh 16h Reserved Bit[15:0] Reserved
"o
0Ch 18h Reserved Bit[15:0] Reserved
o
0Dh 1Ah Subsystem Vendor 1D Bit[15:0] Subsystem Vendor ID
OEh 1Ch Subsystem ID Bit[15:0] Subsystem ID
OFh 1Eh Expansion ROM Base Address Register | Bit0 ExpROM Function Control
(Lower Word) ROM ON/OFF
0 ExpROM Function OFF
1 ExpROM Function ON
Bit[10:1] Reserved
o
Bit[15:11] ExpROM Lower Address Decode Range
ExpROM
“1” PCI
Bit[15:11] = PCI AD[15:11]
10h 20h Expansion ROM Base Address Register | Bit[14:0] ExpROM Upper Address Decode Range
(Upper Word) ExpROM
“1” PCI
Bit[14:0] = PCI AD[30:16]
8/16Bit NonMux Mode Bit[14:1]
Bit15 Reseved
11h 22h Cap_Ptr Bit[7:0] New Capabilities Pointer
(Lower)
40h Hot Swap 48h PM
____________________________________________________________ SOh VPD__ __ __60h MSI .
11h 23n Interrupt Pin Bit0 INTA# Function Control
(Upper) INTA# ON/OFF
0 INTA# Function OFF
1 INTA# Function ON
Bit[7:1] Reserved
"o
12h 24h Min_Gnt Bit[7.0] Min_Gnt Value
Owen)
12h 25h Max_Lat Bit[7:.0] Max_Lat Value
(Upper)
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- - Initialize MISC Control

EEPROM Offset Register Description Note
3Wire | 2-Wire
13h 26h Initialize Control Bit0 New Capabilities Initialize Control
(Lower) New Capabilities Space ON/OFF

0 New Capabilities Initialize OFF
PCI
1 New Capabilities Initialize ON

Bit2 Adapter Config Reg Lower Space Initialize Control
Adapter Configuration Register Lower Space
ON/OFF
0 Adapter Config Reg Lower Space Initialize OFF

1 Adapter Config Reg Lower Space Initialize ON

Bit3 Adapter Config Reg Upper Space Initialize Control
Adapter Configuration Register Upper Space
ON/OFF
0 Adapter Config Reg Upper Space Initialize OFF

1 Adapter Config Reg Upper Space Initialize ON

Bit[7:4] Reserved

o
Tasn 2th | MISC Control | BitO BAROSpace Select
(Upper) BARO

0 Memory Space
1 1/O Space

Bit[7:1] Reserved
oy
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- - New Capabilities Space
EEPROM Offset Register Description Note
3Wire | 2-Wire
14h 28h Hot Swap Cap_ID Bit0 Hot Swap Function Control
(Lower) Hot Swap ON/OFF
0 Hot Swap Function OFF
.1 _HotSwapFunctionON . ...
Bit[7:1] Reserved
g
S 1h | 2n | HotSwap Next ltem | Bit[7:0] Nextitem
(Upper)
15h 2Ah Power Management Cap_ID Bit0  PM Function Control
(Lower) PM ON/OFF
0 PM Function OFF
1 PM Function ON
Bit[71] Reserved
______________________________________________________________ ..
15h 2Bh Power Management Next Item Bit[7:0] Next Item
(Upper)
16h 2Ch | Power Management Capabilities(PMC) | Bit Image is PMC Register
17h 2Eh Power Management Status Bit[1:0] DO Power Consumed Data Scale
_Bit[32] D1PowerConsumed DataScale
Bit[5:4] D2 Power Consumed Data Scale
'Bit[7:6] D3Power Consumed DataScale
'Bit[9:8] DOPower Dissipated DataScale
'Bit[11:10] D1Power Dissipated DataScale
'Bit[13:12] D2Power Dissipated DataScale
'Bit[15:14] D3Power Dissipated DataScale
18h 30h PM Data for DO Power Consumed Bit[7:0] DO Power Consumed Data
Lower)
: 8h | 3th | PMDatafor D1 Power Consumed | Bit[70] D1Power ConsumedData
(Upper)
19h 32h PM Data for D2 Power Consumed Bit[7:0] D2 Power Consumed Data
B !
19h 33h PM Data for D3 Power Consumed Bit[7:0] D3 Power Consumed Data
(Upper)
1Ah 34h PM Data for DO Power Dissipated Bit[7:0] DO Power Dissipated Data
B O A
1Ah 35h PM Data for D1 Power Dissipated Bit[7:0] D1 Power Dissipated Data
(Upper)
1Bh 36h PM Data for D2 Power Dissipated Bit[7:0] D2 Power Dissipated Data
W)
1Bh 37h PM Data for D3 Power Dissipated Bit[7:0] D3 Power Dissipated Data
(Upper)
1Ch 38h VPD Cap_ID Bit0 VPD Function Control
(Lower) VPD ON/OFF
0 VPD Function OFF
(1 VPDFunctionON ..
Bit[7:1] Reserved
______________________________________________________________ il
1Ch 3%h VPD Next Item Bit[7:0] Next Item
(Upper)
1Dh 3Ah MSI Cap_ID Bit0 MSI Function Control
(Lower) MSI ON/OFF
0 MSI Function OFF
(1 _MSIFunctionON .
Bit[7:1] Reserved
P
S 1bh | 3B | MSINextltem | Bif7.0] Nextltem
(Upper)
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APIC-03-120501

Adapter Configuration Register Lower Space

EEPROM Offset Register Description Note
3Wire | 2-Wire
20h 40h Local Power Management Control Bit Image is Local Power Management Control Register
(Lower)
S 20n | ah | PCISERR#Control | Bitimageis PCI SERR# Control Register
(Upper)
21h 42h Internal Interrupt Control for PCI Bit Image is Internal Interrupt Control for PCI Register
(Lowver)
S 2th | 43 | Internal Interrupt Control for Local | Bit Image is Internal Interrupt Control for Local Register
Upper;
( ngh : 44h External Interrupt Control Bit Image is External Interrupt Control Register
23h 46h Reserved Bit[7:0] Reserved
(Lowver) 0"
23h 47h Parallel Input Output(P10O) Bit Image is P10 Register
(Upper)
24h 48h Pin Function Control Bit Image is Pin Function Control Register
25h 4Ah Local Bus Control(Lower Word) Bit Image is Local Bus Control Register Bit[15:0]
26h 4Ch Local Bus Control(Upper Word) Bit Image is Local Bus Control Register Bit[31:16]
27h 4Eh PCI Target I/O Remap Address Bit Image is PCI Target 1/O Remap Address Bit[15:0]
(Lower Word)
28h 50h PCI Target I/0 Remap Address Bit Image is PCI Target I/O Remap Address Bit[31:16]
(Upper Word)
29h 52h PCI Target Memory Remap Address Bit Image is PCI Target Memory Remap Address Bit[15:0]
(Lower Word)
2Ah 54h PCI Target Memory Remap Address Bit Image is PCI Target Memory Remap Address Bit[31:16]
(Upper Word)
2Bh 56h PCI Target ExpROM Remap Address Bit Image is PCI Target ExpROM Remap Address Bit[15:0]
(Lower Word)
2Ch 58h PCI Target ExpROM Remap Address Bit Image is PCI Target ExpROM Remap Address Bit[31:16]
(Upper Word)
2Dh 5Ah PCI State Control Bit Image is PCI State Control Register Bit[15:0]
(Lower Word)
2Eh 5Ch PCI State Control Bit Image is PCI State Control Register Bit[31:16]
(Upper Word)
2Fh 5Eh Local Master 1/0 Remap Address Bit Image is Local Master /0O Remap Address Bit[15:0]
(Lower Word)
30h 60h Local Master 1/O Remap Address Bit Image is Local Master 1/0 Remap Address Bit[31:16]
(Upper Word)
31h 62h Local Master Memory Remap Address | Bit Image is Local Master Memory Remap Address Bit[15:0]
(Lower Word)
32h 64h Local Master Memory Remap Address Bit Image is Local Master Memory Remap Address Bit[31:16]
(Upper Word)
33h 66h Local State Control Bit Image is Local State Control Register Bit[15:0]
(Lower Word)
34h 68h Local State Control Bit Image is Local State Control Register Bit[31:16]
(Upper Word)
35h 6Ah Timer Count Control Bit Image is Timer Count Register Bit[15:0]
(Lower Word)
36h 6Ch Timer Count Control Bit Image is Timer Count Bit[23:16] Control Register
(Upper Word)
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Adapter Configuration Register Upper Space

EEPROM Offset Register Description Note
3-Wire | 2-Wire
40h 80h 10CS0# Address Decode Bit Image is IOCS0# Address Decode Register
41h 82h 10CS1# Address Decode Bit Image is IOCS1# Address Decode Register
42h 84h 10CS2# Address Decode Bit Image is IOCS2# Address Decode Register
43h 86h 10CS3# Address Decode Bit Image is IOCS3# Address Decode Register
44h 88h 10CS4# Address Decode Bit Image is IOCS4# Address Decode Register
45h 8Ah 10CS5# Address Decode Bit Image is IOCS5# Address Decode Register
46h 8Ch 10CS6# Address Decode Bit Image is IOCS6# Address Decode Register
47h 8Eh I0OCS7# Address Decode Bit Image is IOCS7# Address Decode Register
48h 90h 10CS8# Address Decode Bit Image is IOCS8# Address Decode Register
49h 92h 10CS9# Address Decode Bit Image is IOCS9# Address Decode Register
4Ah 94h 10CS10# Address Decode Bit Image is IOCS10# Address Decode Register
4Bh 96h 10CS11# Address Decode Bit Image is IOCS11# Address Decode Register
4Ch 98h 10CS12# Address Decode Bit Image is IOCS12# Address Decode Register
4Dh 9Ah 10CS13# Address Decode Bit Image is IOCS13# Address Decode Register
4Eh 9Ch 10CS14# Address Decode Bit Image is IOCS14# Address Decode Register
4Fh 9Eh 10CS15# Address Decode Bit Image is IOCS15# Address Decode Register
50h AOh 1/0 Chip Select Timing Control Bit Image is /0 Chip Select Timing Control Register Bit[15:0]
(Lower Word)
51h A2h 1/0 Chip Select Timing Control Bit Image is /O Chip Select Timing Control Register Bit{31:16]
(Upper Word)
- - Reserved Space
EEPROM Offset Register Description Note
3Wire | 2-Wire
80h 100h Reserved
BFh 17Fh
- - VPD Space
EEPROM Offset Register Description Note
3Wire | 2-Wire
COh 180h VPD Data 1664Byte VPD(Vital Product Data)
3FFh | 7FFh
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- EEPROM

- - 3-Wire EEPROM

System Reset
384us PCI33MHz

S _f
EEDI pun  fsr o\ o A:z)( X N

Pullup Dummy Bit
EEDO Hiz .

EESK

EECS/EESEL Pulldoan

—

Read Cycle «— Next Read Cycle —>

Figure12-2

FJ

S S [ I A A
EECS V! v f \ /
—

EEDI

i

‘ST"\ ‘0"/ “1“ X ADX D15X X & >\

EEDO Ready \— Hiz (é B;y _/ ‘6;\_' i
el

Status Check e Next Write Cycle

P

ReadyBusyCheck  EESK
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- - 2-Wire EEPROM

System Reset SlowMode 30.72us  PCI33MHz
sc R 2 2 I 2 2 2 O 5 O A I
EESEL Pullup O 2Wire Serial EEPROM
SDA(romAPIC22)  Pullup Kg_/ “1" \ ‘0 / 1 \ 0" /CE)X A9X A8 >\_ e A7 X X A0 @_/ 1" \_ ﬂ 1"
Start Start
SDA (from EEPROM) Hiz ACK ACK Hiz
— Control Word Word Address —_— Control Word

Figure12-4

SCL

SDA(fromAPIC22)

o A9 X ) ACK NoACK
| ww
SDA(from EEPROM) Hiz ACK X Do D7 X X Do —— Hiz

Control Word ial Read

Figure12-5

SCL

‘“’ w0 ) Aﬁ>\_°/_ o or X X o

SDA (from EEPROM) Hiz - ACK /— ACK ACK y— Hiz —

SDA(fromAPIC22)

Stop

Control Word _— S« WordAddress ~ ——pi—— Write Data —>

Figure12-6

SCL

:
:
;
.
:
:
.
;

SDA(fromAPIC22)

AT\ start

- Control Word B — e

SDA (from EEPROM) Hiz

W~ 3 3
2

Control Word

Figure127 ACK
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PCI Spec2.2
APIC22  CompactPCI Hot Swap PCI Spec2.2

o CompactPCl Hot Swap
CompactPCI Hot Swap
CompactPCI Hot Swap Specification PICMG2.1 R2.0

[ J
PCI Bus Power Management Interface Specification Revisionl.1
e \VPD
PCI Local Bus Specification Revision2.2
e MSI
PCI Local Bus Specification Revision2.2
PCI
PCI
m StatusRegister PCI CFG Offset=06h e New Capabilities
Bitl5 Bit4 Bit0
| . | | Status Register New Capabilities "1
l "1 Cap_ptr
New Capabilities

Register
m Cap_ptr PCICFG Offset=34h
Bit7 Bit0

| New Capabilities Pointer I— e New Capabilities Pointer

= Function Cap_ID Next Item PCI CFG Offset = 40h
Bit7 Bit0  Bit7 Bit0 PCI CFG Offset Function
- 40h CompactPCI Hot Swap
| Noxt fem | Capabiliy 1D 48h Power Management
| 50h VPD
60h MSI
Bit7 Bit0 Bit7 Bit0
| Next Item | Capability ID |<— P Capability ID
| ID
Function Capability ID
Bit7 Bit0  Bit7 Bit CompactPCl Hot Swap 06h
| Next Item | Capability ID |4_ Power Management 01h
VPD 03h
MSI 05h

Figurel3-1 PCI Spec2.2

® Nextltem

"00h”
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Note
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APIC22 PCI Master/Target Adapter

APIC-03-120501

PCI Bus Power Management Interface Specification R1.0

LRESET# LINT#

APIC22 PM(Power Management)
PCI PM PM Capabilities Power State Wake Event
PCI PM
PM
APIC22 EEPROM PM Capabilities
PM
IRQX Wake Event
- - PM
PM Bus Power State(BO B3)
D3)
Bus Power State Host-PCI Bridge PCI-PCI Bridge
BO B3 State
Function Power State PCI
DO D3 State
PM
APIC22 PCI PM
Management Control Register PM
PM
PCI PM Figurel4-1
Host CPU
Host Bus I/F
Host Bridge
PCI Bus I/F
Scope of Spec.
Bus Power State(BO-B3)
d y »
; iy
Primary Bus I/F Config. Register SOODB of Spec.
PCI-PCI Bridge PCI Device Function Power
Function State(D0-D3)
Secondary Bus I/F
Scope of Spec.
4——X—»  BusPowerState(B0-B3)
y
Config. Register Scope of Spec.
PCI Device Function Power State(D0-D3)
Function

Figurel4-1 PCI Power Management System

Function Power State(DO

PCI

Local Power
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APIC-03-120501

Bus Power State(BO B3)

BO State
(Bus On)

B1 State
(Idle Bus)

Figurel4-2 Bus Power State

B2 State
(Clock
Stopped)

B3 State
(Bus Off)

State Power Clock | NextState Description
BO On On B1/B2/B3
BO State
B1 On On B0/B2/B3 0 PCI
Bl State D1 D2 D3
State PME
B2 On Off B0/B3
PME
B2 State BO State Min
50ms
B3 Off Off BO Off
Vaux
Vaux PM Capabilities
PME
B3 State BO State
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APIC22 PCI Master/Target Adapter

Function Power State(DO D3)

DO
uninitialized

Figurel4-3 Function Power State

APIC-03-120501

State Next State Description
HMW(Hard) : SAW(Soft)
DO- Bus Reset DOactive
unini. Power Off D3hot

DOunini. PCI
Memory Space Bus Master

PCIBus 10W
Actions to Function
PCI
Actions from Function
PME_En Bit
APIC22
LRESET#

Wake Event (IRQx
PME#="L"

Local Power Management Control Register

LINT#
Internal Interrupt Control for Local Register
LINT#
DOunini.
PM Wake Event

Local Power Management Control Register

Command Register 1/0O Space

DOunini. LRESET#
LRESET#="L"

LINT#="L"

IRQ Wake Event

PCI
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APIC-03-120501

State Next State

HM(Hard) | SAWV(Soft)

Description

Bus Reset D1/D2/D3

Power Off

DO-
active

DOactive. PCI
Memory Space Bus Master

Command Register 1/0O Space

PCIBus PM Capabilities
Actions to Function

Actions from Function

APIC22
LINT#
Internal Interrupt Control for Local Register PM
LINT# LINT#="L"

DOunini.
PM Wake Event
Local Power Management Control Register IRQ Wake Event
Wake Event (IRQx ) PCI
PME#="L"

D0O/D2/D3

D1 Bus Reset !
Power Off !

( )
D1 PCI

Memory Space Bus Master
D1 DO

Command Register 1/O Space

DOactive

PCI Bus DOunini.
Actions to Function
PCI
Actions from Function
PME_En Bit
APIC22
LRESET#
Local Power Management Control Register D1
LRESET#="L"

PME

LRESET#

LINT#
Internal Interrupt Control for Local Register PM
LINT# LINT#="L"

PM Wake Event
Local Power Management Control Register IRQ Wake Event
Wake Event (IRQx ) PCI
PME#="L"
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State Next State Description
HMW(Hard) : S/W(Soft)

D2 Bus Reset D0/D3
Power Off D2 PCI Command Register 1/O Space
Memory Space Bus Master

D2 DO DOactive

PCI Bus D1
Actions to Function
PCI
Actions from Function
PME_En Bit PME
APIC22
LRESET#
Local Power Management Control Register D2 LRESET#
LRESET#="L"
LINT#
Internal Interrupt Control for Local Register PM
LINT# LINT#="L"

PM Wake Event
Local Power Management Control Register IRQ Wake Event
Wake Event (IRQx ) PCI
PME#="L"

DO-
unini. D3hot PCI Command Register /O Space
Memory Space Bus Master
D3hot DOunini.

D3hot Bus Reset
D3cold
Power Off

PCI Bus D2
Actions to Function
PCI

Actions from Function
PME_En Bit PME
APIC22
LRESET#
Local Power Management Control Register D3 LRESET#
LRESET#="L"
LINT#
Internal Interrupt Control for Local Register PM
LINT# LINT#="L"

PM Wake Event
Local Power Management Control Register IRQ Wake Event
Wake Event (IRQx ) PCI
PME#="L"

N/A Vaux
off L
np

D3cold Bus Reset
Power Off

PCI Bus PM Capabilities Vaux
Actions to Function

Actions from Function
PME_En Bit Vaux PME

APIC22
APIC22 D3cold
Vaux

PM sticky Bit
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Bus Power Power On Povier Off(Vaux)
Bus Reset(PCI RST#) /
Bus Clock Clocking Clock Stopped
Bus Power State BO Bi(Idle) BO ( ) B2(Clock Stopped] B3
Function Power State DOunini. DoOactive ( ) D1 ( ) DOactive D3hot D3cold
BusActions N/A Config. Cycle  PME Full Action / Config. Cycke  PME PME Only Full Action Config. Cycle PME | PME Only NA
APIC22 A / /
LRESET# K \
A

LCLKo(Output) Clocking Clock Stopped
LCLKIi(Input) Clocking or Stopped(Controlled by Application) ) ‘

LoLK l
LINT# Pullup l/ [ Cleared by Local Master Cleared by Local Master
Wake Event(IRQX)

% Async. Edge Trigger
Hiz ; Hiz

PME# | Cleared by SystemSW

Figurel4-4 PCI Power Management Timing Diagram

e Figurel4-4 APIC22
PM
LRESET# Local Power Management Control Register  Bit[1:0] = “11”
PM D3 DOunini LRESET#
LINT# Internal Interrupt Control for Local(LINT#) Register Bit[5] =“1”
PM LINT#
Wake Event Local Power Management Control Register  Bit[4] =“1
IRQx PM Wake Event
Bit[6:5] IRQx Wake Event
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APIC-03-120501

- - PM
Signals Description
Bus Power PCI
D3cold Vaux
Bus Reset PCI
Power On Reset D3cold
Bus Clock PCI
B2 State
Bus Power State PCI (B0 B3)
PM
Function Power (D0 D3)
State PCI Power Management Control Status(PMCSR) Register Power
State
Bus Actions PCI
DOactive
DOactive PCI PME
B1 B3 PCI
APIC22
APIC22 DOunini.
LRESET# LRESET#
Function Power State LRESET#
LRESET# (PCI Clock)
LCLKo(Output) LCLKo
LCLKo (PCI Clock) LCLKo
LCLKo "Low”
LCLKi(Input) LCLKi
LCLKi
LINT# LINT#
Function Power State LINT#
LINT# "Low”
PM
LINT# (LCLKo LCLKi)
LRESET# LINT# (Hiz)
Wake Event(IRQx) Wake Event IRQx
IRQX
Power Management Control Status(PMCSR) Register
PME_Status Power Management Capabilities(PMC) Register
PME_Support PM IRQx
PME# PCI
PME# PM Wake Event "Low”
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- APIC22
PM PCI
PM
APIC22
(LRESET#) (LINT#)
PM
- - (PCI RST#)
PCI APIC22
Function Context
PCI Config. Reg. APIC22
Function PCI APIC22
EEPROM
PCI DOunini.
PM OFF
- - (LRESET#)
APIC22
Function Context
PCI Config. Reg. PCI Configuration Register(New Capabilities Register )
PCI
Interrupt Status Reg. PCI INTA# SERR# Status Register
Local LINT# Status Register
PCI
Adapter Control Reg. Adapter Control Register  Bit[4:0]
Adapter Control Register Bit[11:8] FIFO Flush
PCI Local Software Reset
PM LRESET#

PCI

Local PM Cont. Reg.

Local Power Management Control Register

PCI
PCI SERR# Cont. Reg. PCI SERR# Control Register
PCI
SERR#
Interrupt Function Internal Interrupt Control for PCI(INTA# MSI) Register
Internal Interrupt Control for Local(LINT#) Register
External Interrupt Control Register
PCI
INTA# LINT#
IRQX
Serial EEPROM Cont. Reg. Serial EEPROM Control Register
PCI
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APIC-03-120501

P10 Function

Parallel Input Output(PIO) Register
Pin Function Control Register

PCI APIC22

PCI
PIOx LRESET#
PCI Target Function Local Bus Control Register  Bit[29:0]
PCI Target I/O Remap Address Register
PCI Target Memory Remap Address Register
PCI Target ExpROM Remap Address Register
PCI State Control Register Bit[19:0]
Local State Control Register Bit[31:16]
LOCK# Status
PCI
PCI
PCI PM (DOunini. ) PCI
Local Master Function Local Bus Control Register Bit[2:0] Bit[31:30]
Local Master 1/0 Remap Address Register
Local Master Memory Remap Address Register
PCI State Control Register Bit[31:23]
Local State Control Register Bit[18:0]
LOCK# Status Request
PCI

DMA Function

Local Bus Control Register  Bit[29:0]

DMA PCI Address Register

DMA Local Address Register

DMA Transfer Count  Control Register

DMA Indirect Control-word Address Register

DMA Control Register

PCI State Control Register Bit[31:20]

Local State Control Register Bit[18:17] Bit[31:23]
DMA Control Register DMA Enable

PCI
DMA
DMA

Timer Function

Timer Count Register
Timer Control Register
Timer Control Register Timer Enable Timer Status
PCI

TOUTH# "Hiz”

Message Box Function

Message Box Data Port Register
Message Box Command Port Register
Message Box Command Port Register PCI Local Command Flag

PCI
10CSx# Function 1/0 Chip Select Address Decode Register
1/0O Chip Select Timing Control Register
PCI
10CSx# LRESET# "Hiz”
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- - (LINT#)
APIC22
Function Context
PCI Config. Reg. LINT# PM
Function Power Management Policies
LRESET#
- - PM
e PM PCI INTA#
PM D1 D3 DOunini. INTA#
LRESET# PM DOactive
e PM LINT#
LRESET# PM
D3hot PM DOactive LRESET#
D3hot
°o PM PM
PCI PM Capabilities PMC Register D1 Support D2 _Support
PM
PM
e PM PME#
PCI PM Capabilities PMC Register PME_Support
PM PME#
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CompactPCI Hot Swap

- Hot Swap
APIC22  Hot Swap CompactPCI Hot Swap Specification PICMG2.1 R1.0 R2.0
Hot Swap R1.0 Friendly Device
Hot Swap R2.0 HS CSR Programming Interface”0” PI=0
- - Hot Swap
Hot Swap

Physical Connection States

ESD GND Precharge Precharge

State Description

PO State Board Insertion
Long Medium Short
Long Precharge
Board Extraction

P1 State Board Insertion
Back End
BD_SEL# BD_SEL#
Board Extraction
Short Long
BD_SEL# +VI1/O Pullup HEALTHY#

Hardware Connection States
APIC22
Back End APIC22

State Description

HO State Board Insertion
P1 State HEALTHY# HEALTHY#
PCl RST# APIC22

Board Extraction
P1 State

H1 State Board Insertion
HEALTHY# PCI RST#
H1= PCIRST#| HEALTHY#
PCI RST#

H2 State Board Insertion
HEALTHY# PCl RST# Ejector SW
(EJECTST#="L") APIC22

Ejector SW PCI PCI

Hardware Connection LED H2 State
OFF(STLED#="Hiz")
Board Extraction
LED ON P1 State
LED
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Software Connection States
APIC22
State Description
SO State Board Insertion
APIC22 Ejector SW Ejector SW
APIC22
ENUM# Hot Swap
HS CSR INS Bit ENUM#
Board Extraction
H?2 State
S1 State Board Insertion
Board Insertion (Configuration)
Board Extraction
Board Extraction (Configuration)
S2 State Board Insertion
(Driver Load)
Board Extraction
(Driver Unload)
S2Q State Board Extraction
Ejector SW
Ejector SW Hot Swap HS CSR EXT Bit
ENUM# ENUM#
EXT Bit S1 State
S3 State
S3Q State Board Extraction
Board Extraction
- - Hot Swap
® [Insertion State
Physical Connection States Hardware Connection States | Software Connection States
O e O
PO P ) O
Ho HL . i He 2Ce »0Oe 0
\ /,/' SO S1 S2 S3
O Failed BD_SEL#="H" HEALTHY#="H" O O
HiF S2Q S3Q
| Status(Blue) LED = ON | Status(Blue) LED = OFF |

® Extraction State

| Physical Connection States Hardware Connection States | Software Connection States |
PO Plew @ QO

Ho H1 H2 e @O @) @)

S0 S1 S2 I S3

O <o ()

H1F S2Q S3Q

Status(Blue) LED = ON Status(Blue) LED = OFF |

Figurel5-1 Hot Swap State Diagram
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APIC-03-120501

Hot Swap

System
Type

Hardware
Connection

Software
Connection

Description

Basic
Hot Swap

Automatic
in HW

Manually
by Operator

Hot Swap
Hot Swap

Platform Hardware
Backplane Connector Pin
Long Medium Short
BD_SEL# Signal
BD_SEL#
Board Hardware
ESD Protection

GND

ESD
Bus Signal Precharge
Precharge
Precharge 1.0V Ref.
Back End Power Control
BD_SEL# Back End
HEALTHY# PCI
System Software
Hardware Abstraction

Basic HAL (Hardware Abstraction Layer) Driver
Connection(Board Configuration)

ON/OFF
Power Good
HEALTHY#

H/\W Connection

APIC22

APIC22

Full
Hot Swap

Automatic
in HW

Controlled
by Software

Hot Swap
Basic Hot Swap
H/\W Connection ENUM#
Platform Hardware
ENUM# Signal

HMW Connection ENUM#
Board Hardware
ENUM# Signal

H/\W Connection
Ejector Handle

ENUM#

Ejector
Ejector
APIC22
Blue LED

EJECTST

H/MW Connection
Physical Connection
APIC22 LED
S/W Connection Control
S/W Connection Control
APIC22 PCI
Interface”0” Hot Swap
System Software
Hardware Abstraction
S/W Connection Control HAL Driver
S/W Connection(Board Configuration)

STLED#

Hot Swap

S/W Connection Control

LED

HS_CSR

Programming
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APIC-03-120501

High
Availability

Controlled
by SIW

Controlled
by Software

Hot Swap
Full Hot Swap

H/\W Connection
Platform Hardware
BD_SEL# Signal
BD_SEL# ON/OFF
BD_SEL#
(Pulldown )
HEALTHY# Signal
HEALTHY# PCIRST#
System Software
Hardware Abstraction
H/\W Connection Control HAL Driver
H/W Connection
Back End Power

H/\W Connection Control

ON/OFF
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Insertion State

Early Power

Back End Power

BD_SEL#

HEALTHY#

PCIRST#

PCICLK

PCI Bus Signal

APIC22 Init. State

EJECTST

ENUM#

STLED#

INS Armed Flag

INS Bit

EXT Armed Flag

EXT Bit

Hot Swap

APIC22
Hot Swap

PO

Board Insertion Extraction
High Availability

Board Insertion

APIC-03-120501

Long Pin

Mid.

Pin

» P1/HO

Short Pin

» H1 » H2

Fully Seated

HA Cont,

non-HW Cont.

HW Cont.

Pullup

e

non-HW Cont.

non-HW Cont.

10ms 4>\

Precharge

HW Cont.

Precharge

Precharge™)

Clocking

Engaged

Reset State

Init Start(non-H/W Cont]

InilSlan(l—WVCorl)( | ) Init

Completion

Ejector Handle Open

\ Ejector Handle Closed

Precharge

LEDOnbyH

Hardware

Y __ non-HWCont _ _ 1}

—

\

LED Off by Hardware

Unarmed

/ Armed

/ \ Cleared by Software

Unarmed

Figurel5-2 Board Insertion Timing Diagram
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APIC-03-120501

Extraction State

Early Power

Back End Power

BD_SEL#

HEALTHY#

PCIRST#

PCICLK

PCI Bus Signal

APIC22 Init. State

EJECTST

ENUM#

STLED#

INS Armed Flag

INS Bit

EXT Armed Flag

EXTBit

- Board Extraction

82/83 — > S2Q —» S1

Ejector Unlatched EXT Bit Clear

»S0/H2

LOO Bit Set

»HOP1

Long Pin

Mid. Pin

Short Pin

non-HW Cont.

HW Cont,

HW Cont.

Power Down

e

Power Off

non-HW Cont.

Ooms

Pullup

<

non-HMW Cont

HW Cont.

Precharge

Clocking

Engaged

Precharge

Precharge

Init Completion

Reset State(H/W Cont)

Reset State(non-H/AW: Cont)

Ejector Handle Closed Ejector Handle Open

LED On by Software

LED On by Hardware

Precharge

Armed

Armed

\ / Unarmed

\ Cleared by Software

Figurel5-3

Board Extraction Timing Diagram
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- - Hot Swap
Signal Description
Early Power Long PCI Component Device
Precharge Ref. HEALTHY#
Back End Power
BD_SEL#
BD_SEL# Short
BD_SEL# "L” Back End Power
HEALTHY# Medium
"Low” PCI
APIC22 HEALTHY# APIC22 PCI RST#
APIC22 Reset = IPCI RST# | HEALTHY#
APIC22 Hot Swap OFF HEALTHY# GND Pulldown
PCI RST# Medium PCI
+VI/O Precharge
PCIl CLK Medium PCI
+VI/IO Precharge
PCI Bus Signal Medium PCI
Vp(Precharge Bias \oltage) Precharge
APIC22 Init. State EEPROM APIC22
APIC22 PCI RST# & HEALTHY#
EJECTST Ejector
APIC22 EJECTST EJECTST 2ms(PCl 33MHz)
De-bouncing
"H” Ejector Handle Open
"L Ejector Handle Closed
ENUM# Medium
INS Bit EXT Bit "1 APIC22 ENUM# "Low” PCI
APIC22 ENUM# +VI/O Precharge
APIC22  Hot Swap OFF ENUM# "Hiz”
STLED# Blue LED
IPCI RST# | HEALTHY# HS_CSR LOO Bit "1”
APIC22 STLED# "Low”
APIC22 STLED# LED
APIC22 Hot Swap OFF IPCI RST# | HEALTHY# “Low”
INS Armed F|ag APIC22 Insertion
INS Armed Flag "1” Ejector HS_CSR INS Bit
INS Armed Flag IPCI RST# | HEALTHY# "1”
EXT Bit="1" EXT Bit INS Armed Flag "1
INS Bit="1" INS Bit INS Armed Flag "Q”
INS Bit Hot Swap HS CSR  INSBIt
INS Bit INS Armed Flag "1” Ejector "1
EXT Armed F|ag APIC22 Extraction
EXT Armed Flag "1 Ejector EXT Bit
EXT Armed Flag IPCI RST# | HEALTHY# "0”
EXT Bit="1" EXT Bit EXT Armed Flag "0”
INS Bit="1" INS Bit EXT Armed Flag "1
EXT Bit Hot Swap HS CSR  EXTBiIt
EXTBit EXT Armed Flag "1 Ejector "
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- Hot Swap
Hot Swap Figurel5-4
Hot Swap R2.0 BD_SEL# Precharge Disconnection
3.3v PCI 50KQ Precharge
APIC22 1/O +H2A 50KQ Precharge
Precharge
Backplane Connector
Long5v/33v+vIio | ﬁ
Mid. 5V/33Vi+VIIO | | Elector Handle
Vp Precharge
_/\/\/jl VPRt
1
+V1/O Precharge Blue LED
PCI Bus Signals l—— < »| PClBusSignals Power
IDSEL > » IDSEL
APIC22
PCIRST# — »| PCIRST# EJECTST
PCICLK — E »| PCICLK STLED#
REQ# le——— § < REQ#
GNT# —> B »| GNTH EEPROM IF
INTA# l—— B le INTA
Local Bus Signals Local Bus Signals
ENUM# le——— < ENUM# HEALTHY# Gnd
y
+V1/O Precharge
HEALTHY#  |e—0 iﬁ‘mr NEIOS_FE; Back EndPover
BD_SEL# — d Y o o pwron —T
) Ic
Long GND > Power Gnd Vin
Mid. GND L 5 ﬁ %7
Figure15-4 Hot Swap Board Sample Circuit
Vp Precharge Figurel5-5
CompactPCl 5V
CompactPCI Hot Swap Spec PICMG2.1 R2.0
VPSOURCE
1.0V£10%
VP VIPSOURCE RP (" APICZ22 R
+0.1V 10KQ or  50KQ PCI1 Companent Device

IH
18

+200UA(Vin=2.7V) for 5V
TOuA(Vin=0.5V) for 5V

>

1.0V20%
Settling 2.5us
(1.0V80%)

>

DsTuB
Trace 152mm

RsTUB
10Q+5%

Dp

Figurel5-5 Hot Swap Vp Precharge Signal Model

PCIRST# | HEALTHY#
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APIC22 PCI Master/Target Adapter APIC-03-120501

APIC22
PCI PCI 1/0
APIC22 PCI
Base Address Register0 BARO 1/0
m APIC22
e PCI Configuration Register e Adapter Configuration Register
PCI Configuration Space BARO Space(Memory or 1/O)
PCI Header
64Byte APIC22 Specific
128Byte
Device Specific
192Byte

Figurel6-1 APIC22
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- PCI
PCI PCI OOH
APIC22 CPU
EEPROM PCI
Bit31 Bitl6 Bitl5 Bit0 Offset(HEX)
PCI(CFG) Local
Device ID Vendor ID 00h 00h
Status Command 04h 04h
Base Class Sub Class Programming I/F Revision ID 08h 08h
BIST Header Type Latency Timer Cache Line Size 0Ch 0Ch
Base Address RegisterO(Adapter Configuration Space) 10h 10h
Base Address Registerl(Local 1/0O Space) 14h 14h
Base Address Register2(Local Memory Space) 18h 18h
Base Address Register3(Unused) 1Ch 1Ch
Base Address Register4(Unused) 20h 20h
Base Address Register5(Unused) 24h 24h
CardBus CIS Pointer(Unused) 28h 28h
Subsystem ID | Subsystem Vendor ID 2Ch 2Ch
Expansion ROM Base Address 30h 30h
Reserved | Cap_Ptr 34h 34h
Reserved 38h 38h
Max_Lat Min_Gnt Interrupt Pin Interrupt Line 3Ch 3Ch
Reserved HS CSR Next Item Cap_ID(06h) 40h 40h
Reserved 44h 44h
PM Capabilities(PMC) Next Item | Cap ID(01h) 48h 48h
Data ‘ Reserved PM Control/Status(PMCSR) 4Ch 4Ch
F | VPD Address Next Item | Cap_ID(03h) 50h 50h
VPD Data 54h 54h
Reserved 58h 58h
Reserved 5Ch 5Ch
MSI Control | Nextltem | Cap ID(05h) 60h 60h
MSI Address 64h 64h
Reserved | MSI Data 68h 68h
Reserved 6Ch 6Ch
Reserved 70-7Ch 70-7Ch
Reserved 80-FCh
Notes
Reserved Unused "0”

non
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APIC22 PCI Master/Target Adapter APIC-03-120501

Vendor ID Device ID Offset=PCI CFG 00h Local 00h

Bit Description Read Write Reset
15:0 | Vendor ID Yes EEPROM 136Ch
PCI SIG ID
31:16 | Device ID Yes EEPROM 0002h
ID

- - - Command Register Offset=PCI CFG 04h Local 04h

Bit Description Read Write Reset
0 1/0 Space Yes Yes 0
1/0
1 Memory Space Yes Yes 0
2 Bus Master Yes Yes 0
3 Special Cycles Yes No 0
()
4 Memory Write and Invalidate Enable Yes No 0
()
5 VGA Pallette Snoop Yes No 0
VGA ¢ )
6 Parity Error Response Yes Yes 0
Bit 1" PERR#
7 Wait Cycle Control Yes No 0
¢ )
8 SERR# Enable Yes Yes 0
Bit Bit6 "1 SERR#
9 Fast Back-to-Back Enable Yes Yes 0
15:10 | Reserved Yes No 0
()
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - -  Status Register Offset =PCI CFG 06h Local 06h

Bit Description Read Write Reset

30 Reserved Yes No 0
)

4 New Capabilities Yes EEPROM 0

PCI Spec2.2

5 66MHz Capable Yes No 0
66MHz ¢ )

6 UDF Supported Yes No 0
¢ )

7 Fast Back-to-Back Capable Yes EEPROM 0

8 Master Data Parity Error Yes Yes(Clear) 0

APIC22 PERR#
Command Register  Bit6 "0” PERR#
Bit

10:9 | DEVSEL# Timing Yes No 01

DEVSEL# « )

00 FastResponse 01 Medium Response
10 Slow Response 11 Reserved

11 Signaled Target Abort Yes Yes(Clear) 0

12 Received Target Abort Yes Yes(Clear) 0
Bit

13 Received Master Abort Yes Yes(Clear) 0

14 Signaled System Error Yes Yes(Clear) 0

APIC22 SERR#

15 Detected Parity Error Yes Yes(Clear) 0

Bit Command Register  Bit6

- - - RevisionID ClassCode Offset=PCICFG 08h Local 08h

Bit Description Read Write Reset
70 Revision ID Yes EEPROM 00h
31:8 | Class Code(BaseClass SubClass Programming I/F Code) Yes EEPROM 068000h
PCI
068000h

- - - Cache Line Size Offset=PCI CFG0Ch Local 0Ch

Bit Description Read Write Reset
70 Cache Line Size No No 00h
¢ )
00h SDONE SBO#
APIC22
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Master Latency Timer Offset =PCI CFG 0Dh Local ODh
Bit Description Read Wrrite Reset
70 Master Latency Timer Yes Yes 00h

PCI

- - - Header Type Offset=PCICFGOEh Local OEh

Bit Description Read Wrrite Reset
6:0 Header Layout Code Yes No 00h
PCI Configuration Register Offset 10h  3Fh « )
0oh PCI 00H
7 Multi-Function Status Yes No 0
¢ )
0

- - - BIST Offset=PCI CFGOFh Local OFh
Bit Description Read Write Reset
7:0 BIST Register No No 00h

Bit7=0 BIST

- - -  BaseAddress RegisterOBARQ) Offset =PCI CFG 10h Local 10h

128Byte
EEPROM 110
Bit Description Read Write Reset
0 Address Space Status Yes EEPROM 1
0 1 1/0
2:1 Memory Type Yes No 00
()
Memory Map 32Bit Wide in 4Gbyte
I/O0Map N/A
3 Memory Prefetchable Status Yes No 0
¢ )
Memory Map
1/O0Map N/A
31:4 | 1/Oor Memory Base Address Yes Yes 0000000h
110
Bit6 Bit4 0 =128Byte

- - - Base Address Register1(BARL) Offset=PCI CFG 14h Local 14h

1/10
EEPROM ON/OFF
Bit Description Read Write Reset
0 Address Space Status Yes EEPROM 1
( ( Onm
110 () On Off)
EEPROM OFF Bit "0”
1 Reserved Yes No 0
)
31:2 | /O Base Address Yes Yes 00000000h
110
EEPROM
32Bit Mux Mode Max 2Gbyte
8/16Bit NonMux Mode Max 256Byte
EEPROM OFF Bit "0”
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APIC22 PCI Master/Target Adapter

APIC-03-120501

Base Address Register2(BAR2) Offset =PCI CFG 18h Local 18h

EEPROM ON/OFF
Bit Description Read Write Reset
0 Address Space Status Yes EEPROM 0
( ¢ )
0 ) On Of) | ( Off)
2:1 | Memory Type Yes EEPROM 00
00 32Bit Wide in 4Gbyte 01 32Bit Wide below 1Mbyte
10 (64BitAddressing) 11 Reserved
3 Memory Prefetchable Status Yes EEPROM 0
0
1
31:4 | Memory Base Address Yes Yes 0000000h
EEPROM
32Bit Mux Mode Max 2Gbyte
8/16Bit NonMux Mode Max 128KByte
EEPROM OFF Bit "0”
- - - Base Address Register3(BAR3) Offset = PCI CFG 1Ch Local 1Ch
APIC22
Bit Description Read Write Reset
0 Address Space Status No No 0
)
2:1 Memory Type No No 00
)
3 Memory Prefetchable Status No No 0
)
31:4 | Memory Base Address No No 0000000h
)
- - - Base Address Register4(BAR4) Offset =PCI CFG 20h Local 20h
APIC22
Bit Description Read Write Reset
0 Address Space Status No No 0
)
2:1 Memory Type No No 00
)
3 Memory Prefetchable Status No No 0
)
31:4 | Memory Base Address No No 0000000h
)
- - - Base Address Register5(BAR5) Offset = PCI CFG 24h Local 24h
APIC22
Bit Description Read Write Reset
0 Address Space Status No No 0
)
2:1 Memory Type No No 00
)
3 Memory Prefetchable Status No No 0
)
31:4 | Memory Base Address No No 0000000h
)
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- - - CardBus CIS Pointer Offset =PCI CFG 28h Local 28h

APIC22
Bit Description Read Wrrite Reset
2:0 Address Space Indicator No No Oh
CIS( ) ()
31:3 | Address Space Offset No No 00000000n
Address Space Indicator CIS ()
- - - Subsystem Vendor ID Subsystem ID Offset = PCI CFG 2Ch Local 2Ch
Bit Description Read Write Reset
15:0 | Subsystem Vendor ID Yes EEPROM 136Ch
PCI SIG 1D
31:16 | Subsystem ID Yes EEPROM 0002h
ID
- - - Expansion ROM Base Address Offset = PCI CFG 30h Local 30h
ExpROM
EEPROM ON/OFF
Bit Description Read Write Reset
0 ROM Decode Enable Yes Yes 0
ROM (. Off)
0 Disable 1 Enable
EEPROM OFF Bit "0”
10:1 | Reserved Yes No 0
()
31:11 | ROM Base Address Yes Yes 0000000h
ROM
EEPROM
32Bit Mux Mode Max 2Gbyte
8/16Bit NonMux Mode Max 128KByte
EEPROM OFF Bit "0”
- - - Cap_Ptr Offset=PCI CFG 34h Local 34h
Bit Description Read Write Reset
7:0 New Capabilities Pointer Yes EEPROM 00h
PCI

PCI Configuration 40h FCh
APIC22 40h/48n/50h/60h

40h HotSwap  48h Power Management
50h VPD 60h MSI

4Byte
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Interrupt Line Interrupt Pin Offset =PCI CFG 3Ch Local 3Ch

Bit Description Read Wrrite Reset

7:0 Interrupt Line Value Yes Yes FFh
(POST) INTA#

00h IRQO0 Olh IRQL OFh IRQ15 FFh

15:8 | Interrupt Pin Value Yes EEPROM 01lh
( (  Onm
EEPROM ON/OFF On Off)
00h 0lh INTA#
INTA# MSI Hiz

- - - Min_Gnt Max Lat Offset=PCICFG3Eh Local 3Eh

Bit Description Read Write Reset
7:0 Min_Gnt Value Yes EEPROM 00h
00h 01h 8PCI Clock(33MHz)
15:8 | Max_Lat Value Yes EEPROM 00h
PCI ( )
Min_Gnt
00h 01h 8PCI Clock(33MHz)
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Hot Swap Cap ID Offset =PCI CFG 40h Local 40h

Bit Description Read Wrrite Reset

7:0 Capability ID Yes EEPROM 00h
CompactPCl Hot Swap ID ( ( off
06h Hot Swap On Off)

- - - Hot Swap Next Item Offset = PCI CFG 41h Local 41h

Bit Description Read Write Reset
7:0 Next Item Yes EEPROM 00h
00h 48h PM
50h VPD 60h MSI

- - - Hot Swap HS_CSR Offset = PCI CFG 42h Local 42h

Bit Description Read Write Reset
0 Reserved Yes No 0
)
1 ENUM# Signal Mask(EIM) Yes Yes 0
PCI ENUM#
0 Enable 1 Mask
2 Reserved Yes No 0
()
3 LED ON/OFF(LOO) Yes Yes 0

BlueLED ON/OFF
0 LED OFF(STLED#="H") LED ON(STLED#="L")

5:4 Reserved Yes No 0
()
6 ENUM# Status-Extraction(EXT) Yes Yes(Clear) 0
Extraction State
Bit ENUM#

0 ENUM#NotAsserted 1 ENUM#Asserted

Bit EJECTST INS Bit "1
7 ENUM# Status-Insertion(INS) Yes Yes(Clear) 0
Insertion State Bit
Bit ENUM#

0 ENUM# NotAsserted 1 ENUM# Asserted

Bit EJECTST EXT Bit "1
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APIC22 PCI Master/Target Adapter

- Power Management Cap ID Offset=PCI CFG 48h Local 48h

APIC-03-120501

Bit Description Read Wrrite Reset
7:0 Capability ID Yes EEPROM 00h
PCI Power Management ID ( ( off
01h Power Management On Off)
- - Power Management Next Item Offset = PCI CFG 49h Local 49h
Bit Description Read Write Reset
7:0 Next Item Yes EEPROM 00h
00h 40h Hot Swap
50h VPD 60h MSI
- - Power Management Capabilities(PMC) Offset =PCI CFG 4Ah Local 4Ah
Bit Description Read Write Reset
2:0 \ersion Yes EEPROM 001
PCI Power Management Revision1.0
001 Revision1.0
3 PME Clock Yes EEPROM 0
PME# PCI
0 Clock 1 Clock
4 Auxiliary Power Source(Vaux) Yes EEPROM 0
PM D3cold PME#
(Vaux)
0 Vaux 1 Vaux
APIC22 D3cold
Bit Revisionl.1
5 Device Specific Initialization(DSI) Yes EEPROM 0
oS Bit
0
8:6 Aux_Current Yes EEPROM 000
PM D3cold PME#
(Vaux)
000 D3cold 001 55mA 010 100mA
011 160mA 100 220mA 101 270mA
110 320mA 111 375mA
Bit Revisionl.1
9 D1_Support Yes EEPROM 0
PM D1
0 D1 1 D1
10 D2_Support Yes EEPROM 0
PM D2
0 D2 1 D2
15:11 | PME_Support Yes EEPROM 00000
PME# Power State
00000 xxxx1 DO xxxIx D1
xxxx D2 xIxxx D3hot Ixxxx D3cold
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- Power Management Control Status(PMCSR) Offset=PCI CFG 4Ch Local 4Ch

Bit Description Read Write Reset
1:0 Power State Yes Yes 00
Power State
APIC22 PM
00 DO 01 D1 10 D2 11 D3hot
72 Reserved Yes No 00h
)
8 PME_En Yes Yes 0
sticky | PME#
PME# PME#
Hiiz
0 1
12:9 Data_Select Yes Yes Oh
Data
Oh DO 1h D1
4h DO 5h D1
8h Fh Reserved(00h)
14:13 | Data_Scale Yes EEPROM 00
Data
00 01 01 10 001 11 0.001
15 PME_Status Yes Yes(Clear) 0
sticky | PME#
ky "1 PME#
0 1
Wake Event Local PM Control Register Wake Event IRQ Select
IRQX
PME_En Bit Wake Event
Bit
- - Power Management Data Offset = PCI CFG 4Fh Local 4Fh
Bit Description Read Write Reset
7:0 Data Yes EEPROM 00h
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APIC22 PCI Master/Target Adapter

- VPD Cap ID Offset=PCI CFG 50h Local 50h

APIC-03-120501

Bit Description Read Wrrite Reset
7:0 Capability ID Yes EEPROM 03h
PCI VPD ID ( ( Onm
03h VPD On Off)
- - VPD Next Item Offset PCI CFG 51h Local 51h
Bit Description Read | Write Reset
7:0 Next Item Yes EEPROM 00h
00h 40h Hot Swap
48h PM 60h MSI
- - VPD Address Offset = PCI CFG 52h Local 52h
Bit Description Read Wrrite Reset
14:0 | Address Yes Yes 0000h
VPD
4Byte
VPD APIC22 EEPROM
VPD 3-Wire EEPROM 16Bit
Word
Word
4Byte
2-Wire EEPROM Byte
PCI 4Byte
Bitl4="0" VPD Bitl4="1" APIC22
15 Flag(F) Yes Yes 0
Write"0"= Read"1"=
Write"1"= Read"0"=
- - VPD Data Offset =PCI CFG 54h Local 54h
Bit Description Read Write Reset
31:0 | Data Yes Yes 0000h
VPD
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APIC22 PCI Master/Target Adapter

- MSI Cap_ID Offset=PCI CFG 60h Local 60h

APIC-03-120501

Bit Description Read Wrrite Reset
7:0 Capability ID Yes EEPROM 00h
PCI MSI ID ( ( off)
05h  MSI On Off)
- - MSI Next Item Offset = PCI CFG 61h Local 61h
Bit Description Read Write Reset
7:0 Next Item Yes EEPROM 00h
00h 40h Hot Swap
48h PM 50h VPD
- - MSI Control Offset = PCI CFG 62h Local 62h
Bit Description Read Write Reset
0 MSI_En Yes Yes 0
MSI
MSI
INTA#
0 1
31 Multiple Message Capable Yes No 000
()
000 1 001 2 010 4
APIC22 1
6:4 Multiple Message Enable Yes Yes 000
000 1 001 2 010 4
APIC22 1
7 64Bit Address Capable Yes No 0
64Bit ¢ )
0 1
APIC22
15:8 | Reserved Yes No 00h
()
- - MSI Address Offset = PCI CFG 64h Local 64h
Bit Description Read Write Reset
31:0 | Address Yes Yes 00000000h
MmslI 4Byte
2Bit(Bit[1:0]) "00"
- - MSI Data Offset = PCI CFG 68h Local 68h
Bit Description Read Write Reset
15:0 | Data Yes Yes 0000h
MSI
Dword
31:16 | Reserved Yes No 0000h
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APIC22 PCI Master/Target Adapter APIC-03-120501

PCI BARO
128Byte APIC22
CPU CPU
EEPROM
Bit31 Bitl6 Bitl5 Bit0 Offset(HEX)
PCI(BARO) Local
Adapter Revision Local LINT# Status PCI INTA# SERR# Status 00h 80h
PCI SERR# Control Local Power Adapter Control 04h 84h
Management Control
External Interrupt Control Internal Interrupt Internal Interrupt 08h 88h
Control for Local Control for PCI
Pin Function Control Parallel Serial EEPROM 0Ch 8Ch
Input/Output(P10) Control
Local Bus Control 10h 90h
PCI Target 1/O Remap Address 14h 94h
PCI Target Memory Remap Address 18h 98h
PCI Target ExpROM Remap Address 1Ch 9Ch
PCI State Control 20h AOh
Local Master 1/0O Remap Address 24h Adh
Local Master Memory Remap Address 28h A8h
Local State Control 2Ch ACh
DMA PCI Address 30h BOh
DMA Local Address 34h B4h
DMA Transfer Count/Control 38h B8h
DMA Indirect Control-word Address 3Ch BCh
Reserved |  DMA Control 40h Coh
Timer Control Timer Count 44h C4dh
Message Box Data Port 48h C8h
Message Box Command Port 4Ch CCh
I0CS1# Address Decode 10CS0# Address Decode 50h DOh
I0CS3# Address Decode 10CS2# Address Decode 54h D4h
IOCS5# Address Decode 10CS4# Address Decode 58h D8h
IOCS7# Address Decode 10CS6# Address Decode 5Ch DCh
I0CS9# Address Decode 10CS8# Address Decode 60h EOh
I0CS11# Address Decode I0CS10# Address Decode 64h E4h
I0CS13# Address Decode I0CS12# Address Decode 68h E8h
I0CS15# Address Decode I0CS14# Address Decode 6Ch ECh
1/0 Chip Select Timing Control 70h FOh
Reserved 74h F4h
Reserved 78h F8h
Reserved 7Ch FCh
Notes
Reserved "0”

o
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APIC22 PCI Master/Target Adapter

APIC-03-120501

- - - PCI INTA# SERR# Status Offset = PClI BARO0Oh Local 80h
Bit Description Read Write Reset
0 IRQO Status Flag Yes Yes(Clear) 0
IRQO INTA#
0 1
Edge Mode "1
Level Mode IRQO
1 IRQ1 Status Flag Yes Yes(Clear) 0
0 1
2 IRQ2 Status Flag Yes Yes(Clear) 0
0 1
3 IRQ3 Status Flag Yes Yes(Clear) 0
0 1
5:4 Reserved Yes No 00
0 ()
6 Retry Limit SERR# Flag Yes Yes(Clear) 0
Retry SERR#
0 SERR# 1 SERR#
aqn
7 IRQ SERR# Flag Yes Yes(Clear) 0
IRQx SERR#
0 SERR# 1 SERR#
wqr
8 Target Abort INTA# Flag Yes Yes(Clear) 0
Target Abort INTA#
0 1
wqn
9 Master Abort INTA# Flag Yes Yes(Clear) 0
Master Abort INTA#
0 1
wqr
10 Retry Limit INTA# Flag Yes Yes(Clear) 0
INTA#
0 1
wpr
11 Message Box INTA# Flag Yes Yes(Clear) 0
Message Box INTA#
0 1
aqn
12 Wait Limit INTA# Flag Yes Yes(Clear) 0
INTA#
0 1
wpr
13 Reserved Yes No 0
o ()
14 Timer INTA# Flag Yes Yes(Clear) 0
INTA#
0 1
aqn
15 DMATC INTA# Flag Yes Yes(Clear) 0
DMA Terminal Count INTA#
0 1
wqr
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Local LINT# Status Offset = PCI BARO 02h Local 82h

Bit Description Read Wrrite Reset

0 Target Abort LINT# Flag Yes Yes(Clear) 0
Target Abort LINT#
0 1

aqn

1 Master Abort LINT# Flag Yes Yes(Clear) 0
Master Abort LINT#
0 1

wqn

2 Retry Limit LINT# Flag Yes Yes(Clear) 0
LINT#
0 1
aqn

3 Message Box LINT# Flag Yes Yes(Clear) 0
Message Box LINT#
0 1

wpn

4 Target Lock LINT# Flag Yes Yes(Clear) 0
PCI Target Lock LINT#
0 1

aqn

5 Power Management LINT# Flag Yes Yes(Clear) 0
Power Management LINT#
0 1

wpr

6 Timer LINT# Flag Yes Yes(Clear) 0
LINT#
0 1
aqn

7 DMATC LINT# Flag Yes Yes(Clear) 0
DMA Terminal Count LINT#
0 1

aqn

- - - Adapter Revision Offset = PCI BARO03h Local 83h

Bit Description Read Write Reset

0 Adapter Revision Yes No 10h
APIC22 Rev 1.0 ()
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Adapter Control Offset=PCI BARO04h Local 84h

Bit Description Read Wrrite Reset

0 Adapter Mode Yes EEPROM 0

EEPROM
0 PCl CompactPCIl Adapter Mode
1 Reserved

2:1 Local Clock Mode Yes EEPROM 00

EEPROM
Bit
LCLKo
LCLKo L

00

LCLKi

PCI
01

LCLKo

PCI
10 Reserved

11 Reserved

3 Local Bus Mode Yes EEPROM 0

EEPROM
0 8/16Bit NonMux Mode
1 32Bit Mux Mode

4 Local Software Reset Yes Yes 1
LRESET#
0 Reset Disable
1 Reset Enable
75 Reserved Yes No 000
o ()
8 PCI Target Read Buffer Flush Yes Yes 0
PCI Prefetch Buffer (Clear)
0 DataEmpty 1 Data Valid
“1” Buffer(FIFO)
9 PCI Target Write Buffer Flush Yes Yes 0
PCI Posted Buffer (Clear)
0 DataEmpty 1 DataValid
“1” Buffer(FIFO)
10 Local Master Read Buffer Flush Yes Yes 0
Prefetch Buffer (Clear)
0 DataEmpty 1 Data Valid
“1” Buffer(FIFO)
11 Local Master Write Buffer Flush Yes Yes 0
Posted Buffer (Clear)
0 DataEmpty 1 DataValid
“1” Buffer(FIFO)
15:12 | Reserved Yes No Oh

0 ()
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Local Power Management Control Offset = PCI BARO06h Local 86h

Bit Description Read Wrrite Reset

1:0 PM LRESET# Control Yes Yes 00
PM LRESET#

Bit PM LRESET#
PM
00 Disable(LRESET# )
01 PMDl1 D3 DOunini LRESET#
10 PMD2 D3 DOunini LRESET#
11 PMD3 DOunini LRESET#

32 Reserved Yes Yes 00
g

4 IRQ Wake Event Enable Yes Yes 0
IRQx PM Wake Event
0 Disable

PM Wake Event
1 Enable

IRQx PME#
IRQX
IRQx INTA# INTA#

6:5 Wake Event IRQ Select Yes Yes 00
PM Wake Event IRQX
00 IRQO 01 IRQ1
10 IRQ2 11 IRQ3

7 Reserved Yes No 0
:101 y ( )

- - -  PCI SERR# Control Offset=PCI BAROO7h Local 87h

Bit Description Read Write Reset

0 Target Abort SERR# Enable Yes Yes 0
PCI Target Abort SERR#

SERR# PCI Configuration Command Register
SERR# Enable
0 Disable 1 Enable

1 Master Abort SERR# Enable Yes Yes 0
PCI Master Abort SERR#

SERR# PCI Configuration Command Register
SERR# Enable
0 Disable 1 Enable

2 Retry Limit SERR# Enable Yes Yes 0
Retry Limit Retry SERR#

SERR# PCI Configuration Command Register
SERR# Enable
0 Disable 1 Enable

3 Data Parity Error SERR# Enable Yes Yes 0
PCI Data Parity Error SERR#

SERR# PCI Configuration Command Register
SERR# Enable
0 Disable 1 Enable

4 IRQ SERR# Enable Yes Yes 0
IRQx SERR#
SERR# PCI Configuration Command Register
SERR# Enable
0 Disable
SERR#
1 Enable
IRQx SERR##
IRQx LCLK
IRQX INTA# INTA#

6:5 SERR# Factor IRQ Select Yes Yes 00
SERR# IRQX
00 IRQO 01 IRQ1
10 IRQ2 11 IRQ3

7 Reserved Yes No 0
nOy i ( )
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APIC22 PCI Master/Target Adapter APIC-03-120501

- - - Internal Interrupt Control for PCI(INTA#/MSI) Offset = PCI BARO 08h Local 88h

Bit Description Read Wrrite Reset

0 Target Abort INTA# Enable Yes Yes 0
Target Abort INTA#
0 Disable 1 Enable

1 Master Abort INTA# Enable Yes Yes 0
Master Abort INTA#
0 Disable 1 Enable

2 Retry Limit INTA# Enable Yes Yes 0
Retry Limit INTA#
0 Disable 1 Enable

3 Message Box INTA# Enable Yes Yes 0
Message Box INTA#
0 Disable 1 Enable

4 Wait Limit INTA# Enable Yes Yes 0

Wait Limit INTA#

0 Disable 1 Enable

5 Reserved Yes No 0
"0 ()
6 Timer INTA# Enable Yes Yes 0
INTA#
0 Disable 1 Enable
7 DMATC INTA# Enable Yes Yes 0
DMA INTA#

0 Disable 1 Enable

- - - Internal Interrupt Control for Local(LINT#) Offset =PCI BARO09%h Local 89h

Bit Description Read Write Reset

0 Target Abort LINT# Enable Yes Yes 0
Target Abort LINT#
0 Disable 1 Enable

1 Master Abort LINT# Enable Yes Yes 0
Master Abort LINT#
0 Disable 1 Enable

2 Retry Limit LINT# Enable Yes Yes 0
Retry Limit LINT#
0 Disable 1 Enable

3 Message Box LINT# Enable Yes Yes 0
Message Box LINT#
0 Disable 1 Enable

4 Target Lock LINT# Enable Yes Yes 0
PCI LINT#
0 Disable 1 Enable

5 Power Management LINT# Enable Yes Yes 0
PM PM LINT#
0 Disable 1 Enable

6 Timer LINT# Enable Yes Yes 0
LINT#
0 Disable 1 Enable

7 DMATC LINT# Enable Yes Yes 0
DMA LINT#
0 Disable 1 Enable
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- - - External Interrupt Control Offset = PCI BAROOAh Local 8Ah

Bit Description Read Wrrite Reset

0 IRQO Interrupt Enable Yes Yes 0
IRQO PCI INTA#

INTA# PCI Configuration Interrupt Pin Register INTA#
Function
INTA#

INTA# (DMA Start Factor SERR# Factor PM Wake
Event) Bit
0 Disable 1 Enable

1 IRQO Interrupt Type Yes Yes 0
IRQO
0 Level
INTA# INTA#
IRQO
1 Edge
INTA# INTA#

2 IRQO Polarity Yes Yes 0
IRQO
0 ActiveLow 1 Active High

3 IRQO Priority Control Yes Yes 0
IRQO

0 Disable
INTA#

Disable IRQx
IRQ
IRQx
IRQx
1 Enable

IRQx
IRQX
IRQx IRQO IRQ1 IRQ2 IRQ3
IRQx
IRQX

4 IRQ1 Interrupt Enable Yes Yes 0
0 Disable 1 Enable

5 IRQ1 Interrupt Type Yes Yes 0
0 Level 1 Edge

6 IRQL1 Polarity Yes Yes 0
0 ActiveLow 1 ActiveHigh

7 IRQL1 Priority Control Yes Yes 0
0 Disable 1 Enable

8 IRQ2 Interrupt Enable Yes Yes 0
0 Disable 1 Enable

9 IRQ2 Interrupt Type Yes Yes 0
0 Level 1 Edge

10 IRQ2 Polarity Yes Yes 0
0 ActiveLow 1 ActiveHigh

11 IRQ2 Priority Control Yes Yes 0
0 Disable 1 Enable

12 IRQ3 Interrupt Enable Yes Yes 0
0 Disable 1 Enable

13 IRQ3 Interrupt Type Yes Yes 0
0 Level 1 Edge

14 IRQ3 Polarity Yes Yes 0
0 ActiveLow 1 ActiveHigh

15 IRQ3 Priority Control Yes Yes 0
0 Disable 1 Enable
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- - - Serial EEPROM Control Offset = PCI BAROOCh Local 8Ch

Bit Description Read Wrrite Reset
0 EESK SCL(EEPROM Serial Clock) Yes Yes 0(3-Wire)
EEPROM 1(2-Wire)
EEPROM Select Bit
3-Wire EEPROM Mode
0 " 1 "H”
2-Wire EEPROM Mode
0 "L” 1 "Hiz
1 EECS(EEPROM Chip Select) Yes Yes 0
EEPROM

Bit 3-Wire EEPROM Mode
3-wire EEPROM Mode

0 "L 1 "H”
2-wire EEPROM(12C) Mode

0 "Hiz" 1 "Hiz"

2 EEDI SDA(EEPROM Serial Data Input or In/Out) Yes Yes 0(3-Wire)
EEPROM 1(2-Wire)
EEPROM Select Bit
3-Wire EEPROM Mode
0 " 1 "H”
2-Wire EEPROM Mode
0 v 1 "Hiz” Input

3 EEDO(EEPROM Serial Data Output) Yes No 1
EEPROM
EEDO
Bit 3-Wire EEPROM Mode
3-Wire EEPROM Mode
0 v 1 "H”

4 EEPROM Status Yes No 0
EEPROM
0 EEPROM
EEPROM
1 EEPROM
3-Wire EEPROM Dummy Bit
2-Wire EEPROM ACK Bit

5 EEPROM Reload Yes Yes 0
EEPROM
0 NoAction 1 Reload

6 EEPROM Fault Yes No 0
EEPROM
0
Serial EEPROM Status

Serial EEPROM Status

7 EEPROM Select Yes No 0
EESEL EEPROM
EESEL PClI RES# & HEALTHY#
EEPROM

0 3-Wire EEPROM

1 2-Wire EEPROM
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- - Parallel Input Output(PIO) Offset =PCI BAROODh Local 8Dh
Bit Description Read Write Reset
0 P100 Yes Yes 0
PIO0
PIO Pin Function Control Register PIOx Direction Select
P100
0 " 1 "H”
1 PIO1 Yes Yes 0
PIO1
2 P102 Yes Yes 0
P102
3 P103 Yes Yes 0
PI1O3
7:4 | Reserved Yes No Oh
o ()
- - Pin Function Control Offset = PClI BARO OEh Local 8Eh
Bit Description Read Write Reset
0 LA9 10CS8# Pin Select Yes Yes 0
8/16Bit NonMux Mode
10CSx# 10CSx Address Decode Register 1/0 Chip
Select Timing Control Register
0 LA9 1 10Css#
1 LAI0 1OCS9# Pin Select Yes Yes 0
0 LA10 1 10CS9%
2 LA11 10CS10# Pin Select Yes Yes 0
0 LAl 1 10CS10#
3 LA12 10CS11# Pin Select Yes Yes 0
0 LA12 1 10CS11#
4 LA13 10CS12# Pin Select Yes Yes 0
0 LA13 1 10CS12#
5 LA14 10CS13# Pin Select Yes Yes 0
0 LA14 1 10CS13#
6 LA15 10CS14# Pin Select Yes Yes 0
0 LA15 1 10CS14#
7 LA16 10CS15# Pin Select Yes Yes 0
0 LA16 1 10CS15#
8 PIOO0 Direction Select Yes Yes 0
PIO
0 1
9 PIO1 Direction Select Yes Yes 0
PIO
0 1
10 PI10O2 Direction Select Yes Yes 0
PIO
0 1
11 PIO3 Direction Select Yes Yes 0
PIO
0 1
15:12 | Reserved Yes No Oh
uon ( )
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- - - Local Bus Control Offset = PCI BARO 10h Local 90h

Bit Description Read Wrrite Reset
0 Local Bus Width Yes PCI 0
EEPROM
Bit 8/16Bit NonMux Mode

0 Local 8Bit Bus
1 Local 16Bit Bus

1 Local Bus Endian Select Yes PCI 0
EEPROM
0 Little Endian
1 Big Endian

2 AS# ALE Pin Select Yes Yes 0
AS# ALE
Bit 32Bit Mux Mode
0 AS#(Address Strobe) Pin
“Low”
1 ALE(Address Latch Enable) Pin
"High”

3 Reserved Yes No 0
o ()

54 Local Memory Read Address Wait Yes Yes 1
PCI DMA

8/16Bit NonMux Mode

00 NoWait(lLCLK) 01 1WAait(2LCLK)

10 2Wait(3LCLK) 11 3Wait(4LCLK)

32Bit Mux Mode

00 NoWait(lLCLK) 01 1WAait(2LCLK) 1x Reserved( )

8:6 Local Memory Read Data Wait Yes Yes 111
PCI DMA

8/16Bit NonMux Mode No Wait IORDY

8/16Bit NonMux Mode

000 NoWait(1LCLK) 001 1Wait(2LCLK) 010 2Wait(3LCLK)
011 3Wait4LCLK) 100 4WAait(5LCLK) 101 5Wait(6LCLK)
110 6Wait(7LCLK) 111 7Wait(8LCLK)

32Bit Mux Mode

000 No Wait(LRDY# LCLK )

001 1Wait(LRDY# LCLK )

xIx Ixx Reserved( )

10:9 | Local Memory Write Address Wait Yes Yes 1
PCI DMA

8/16Bit NonMux Mode

00 NoWait(ILCLK) 01 1Wait(2LCLK)

10 2Wait(3LCLK) 11 3Wait(4LCLK)

32Bit Mux Mode

00 NoWait(1LCLK) 01 1Wait2LCLK) 1x Reserved( )

13:11 | Local Memory Write Data Wait Yes Yes 11
PCI DMA

8/16Bit NonMux Mode No Wait IORDY

8/16Bit NonMux Mode

000 NoWait(1LCLK) 001 1Wait(2LCLK) 010 2Wait(3LCLK)
011 3Wait(4LCLK) 100 4Wait(5LCLK) 101 5Wait(6LCLK)
110 6Wait(7LCLK) 111 7Wait(8LCLK)

32Bit Mux Mode
000 No Wait(LRDY# LCLK )
001 1Wait(LRDY# LCLK )
xIx Ixx Reserved( )
15:14 | Local Memory Address Hold Time Yes Yes 11
PCI DMA
Bit 8/16Bit NonMux Mode

00 NoWait(lLCLK) 01 1Wait(2LCLK)
10 2WaitBLCLK) 11 3Wait(4LCLK)
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17:16 | Local /O Read Address Wait Yes Yes 1
PCI DMA 110

8/16Bit NonMux Mode
00 NoWait(ILCLK) 01 1Wait(2LCLK)
10 2WAait(3LCLK) 11 3Wait(4LCLK)

32Bit Mux Mode
00 NoWait(lLCLK) 01 1Wait(2LCLK) 1x Reserved( )
20:18 | Local I/O Read Data Wait Yes Yes 111
PCI DMA 1/0
8/16Bit NonMux Mode No Wait IORDY
8/16Bit NonMux Mode

000 NoWait(ILCLK) 001 1WAait(2LCLK) 010 2Wait(3LCLK)
011 3Wait4LCLK) 100 4Wait(5LCLK) 101 5Wait(6LCLK)
110 6Wait(7LCLK) 111 7Wait(8LCLK)

32Bit Mux Mode

000 No Wait(LRDY# LCLK )

001 1Wait(LRDY# LCLK )

xIX Ixx Reserved( )

22:21 | Local I/O Write Address Wait Yes Yes 1
PCI DMA 110

8/16Bit NonMux Mode
00 NoWait(1ILCLK) 01 1Wait(2LCLK)
10 2WaitBLCLK) 11 3Wait(4LCLK)

32Bit Mux Mode
00 NoWait(ILCLK) 01 1Wait2LCLK) 1x Reserved( )
25:23 | Local I/O Write Data Wait Yes Yes 111
PCI DMA 1/0
8/16Bit NonMux Mode No Wait IORDY
8/16Bit NonMux Mode

000 NoWait(lILCLK) 001 IWait(2LCLK) 010 2Wait(3LCLK)
011 3WAaitdLCLK) 100 4WaitGLCLK) 101 5Wait(6LCLK)
110 6Wait(7LCLK) 111 7Wait(8LCLK)

32Bit Mux Mode
000 No Wait(LRDY# LCLK )
001 1Wait(LRDY# LCLK )
xIX 1Ixx Reserved( )
27:26 | Local /O Address Hold Time Yes Yes 1
PCI DMA
Bit 8/16Bit NonMux Mode

00 NoWait(lLCLK) 01 1Wait(2LCLK)
10 2WAitBLCLK) 11 3Wait(4LCLK)

29:28 | Access to Access Idle Time Yes Yes
PCI DMA

8/16Bit NonMux Mode

32Bit Mux Mode
00 Minl1lLCLK 01 Min2LCLK
10 Min3LCLK 11 Min4LCLK
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30 Local Master Read Timing Control

IORDY LRDY#
8/16Bit NonMux Mode

32Bit Mux Mode

1 IWait(LRDY#

0 No Wait(IORDY LCLK)
1 1Wait(IORDY 1ILCLK )

0 NoWait(LRDY# LCLK )

LCLK )

Yes

PCI 1
EEPROM

31 Local Master Write Timing Control

8/16Bit NonMux Mode IOW# MWR#
Mux Mode LRDY#

8/16Bit NonMux Mode

0 NoWait(IOW# MWR# 1LCLK )

1 1Wait(low# MWR# 2LCLK )

32Bit Mux Mode

0 NoWait(LRDY# LCLK )
1st Data LFRAME# 2LCLK

1 1Wait(LRDY# LCLK )
1st Data LFRAME# 3LCLK

32Bit

Yes

PCI 1
EEPROM
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PCI Target I/O Remap Address Offset = PCI BARO 14h Local 94h

Bit Description Read Write Reset
0 1/0 LOCK# Status Yes No 0
PCI PCI Configuration Register BAR1 1/O
0 No Lock
1 Locked
1 Reserved Yes No 0
non ( )
31:2 1/0 Remap Address Yes Yes 00000000h
PCI PCI to Local 110
PCI Configuration Register BAR1 (Decode Bit)
BAR1
PCI
- - - PCI Target Memory Remap Address Offset = PCI BARO 18h Local 98h
Bit Description Read Write Reset
0 Memory LOCK# Status Yes No 0
PCI PCI Configuration Register BAR2
0 No Lock
1 Locked
31 Reserved Yes No 000
"0 )
31:4 | Memory Remap Address Yes Yes 0000000h
PCI PCI to Local
PCI Configuration Register BAR2 (Decode Bit)
BAR2
PCI
- - - PCI Target ExpROM Remap Address Offset = PClI BARO 1Ch Local 9Ch
Bit Description Read Wrrite Reset
0 ExpROM LOCK# Status Yes No 0
PCI PCI Configuration Register ExpROM Base
Address
0 No Lock
1 Locked
10:1 | Reserved Yes No 000h
non ( )
31:11 | ExpROM Remap Address Yes Yes 00000h
PCI PCI to Local ExpROM
PCI Configuration Register  ExpROM Base Address (Decode
Bit)
ExpROM PCI
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- - - PCI State Control Offset = PCI BARO 20h Local AOh

Bit Description Read Wrrite Reset

0 PCI Read Mode for 1/0 Yes Yes 0
PCI 1/10 APIC22
0 Disable(Direct RD)

PCI Target Latency

1 Enable(Delayed RD)

Delayed RD

1 PCI Read Mode for Memory Yes Yes 0
PCI APIC22
0 Disable(Direct RD Prefetch RD)

PCI Target Latency

1 Enable(Delayed RD Prefetch RD)

Delayed RD Prefetch RD
2 PCI Write Mode for I/0 Yes Yes 0
PCI 1/10 APIC22
0 Disable(Direct WR Posted WR)
Posted Buffer  Full Direct WR PCI Target Latency
Posted Buffer

1 Enable(Delayed WR Posted WR)
Posted Buffer  Full Direct WR
Posted Buffer
Posted WR Delayed WR

3 PCI Write Mode for Memory Yes Yes 0
PCI APIC22
0 Disable(Direct WR Posted WR)
Posted Buffer  Full Direct WR PCI Target Latency
Posted Buffer

1 Enable(Delayed WR Posted WR)

Posted Buffer  Full Direct WR
Posted Buffer
Posted WR Delayed WR
4 PCI 1/0 Write Buffer Select Yes Yes 0
PCI 1/10
0 Direct Buffer
PCI /0 Direct WR

1 Posted Buffer

PCI /O Posted WR Posted Buffer
5 PCI Memory Write Buffer Select Yes Yes 0
PCI
0 Direct Buffer
PCI Direct WR

1 Posted Buffer
PCI Posted WR Posted Buffer

6 PCI 1/0 Read No Local Prefetch Yes Yes 0
Prefetch PCI 110

0 Disable
PCI 1/O Local Prefetch
Prefetch
1 Enable
PCI 1/O Prefetch 1/0

Prefetch FIFO Flush
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7 PCI 1/0 Write No Local Prefetch Yes Yes 0
Prefetch PCI 110

0 Disable
PCI 1/O Local Prefetch
Prefetch
1 Enable
PCI I/O Prefetch 110

Prefetch FIFO Flush

8 PCI Data Parity Mode Yes Yes 0
PCI 110

0 Disable

1 Enable

9 PCI Target Latency Control Yes Yes 0
PCI PCI Initial Latency(16Clock Rule) Subsequent
Latency(8Clock Rule)

Target Latency

0 PCI Target Latency Enable
PCI
1 PCI Target Latency Disable

PCI
10 PCI 1/0 Burst Addressing Mode Yes Yes 0
PCI 1/10
1/0 AD[1:.0]=00 C/BE#[3:0]=0000
Disconnect
0
1
11 PCI Memory Write Combine Enable Yes Yes 0
PCI
Posted WR
1/0 Data Parity Mode
0 Disable
PCI
1 Enable
4Byte PCI
13:12 | Reserved Yes No 00
0" ()
14 Local Memory Prefetch Enable Yes Yes 0
Prefetch
0 Prefetch Disable(Direct RD)
PCI C/BE#[3:0]
1 Prefetch Enable(Prefetch RD)
Prefetch
PCI C/BE#[3:0]
15 Local Memory Prefetch Continuous Mode Yes Yes 0
Prefetch RD
0 Prefetch Single Mode
PCI Completion Prefetch
Prefetch FIFO Flush
1 Prefetch Continuous Mode
PCI Completion Prefetch
Prefetch PCI
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19:16 | Local Memory Prefetch Count Yes Yes Oh
4Byte Prefetch
PCI 4Byte 4Byte

Oh 4Byte 1h 8Byte 2h 12Byte 3h 16Byte
4h 20Byte 5h 24Byte 6h 28Byte 7h 32Byte
8h 36Byte Oh 40Byte Ah 44Byte Bh 48Byte
Ch 52Byte Dh 56Byte Eh 60Byte Fh 64Byte

20 Force DMA Mode Yes Yes 0
DMA PCI
0 Disable

DMA PCI Configuration Master Latency Timer

1 Enable
PCI Configuration Master Latency Timer

22:21 | Reserved Yes No 00
"o ()

23 PCI Retry Limit Control Yes Yes 0
DMA PCI

0 Retry Limit Disable

PCI
1 Retry Limit Enable
16 PCI Retry Limit Count
31:24 | PCI Retry Limit Count Yes Yes 00h
16
( 1) < 16
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- - - Local Master I/0 Remap Address Offset = PCI BARO 24h Local Adh

Bit Description Read Write Reset
0 1/0 LOCK# Status Yes No 0
1/0 Remap Address PCI I/O
0 No Lock
1 Locked
1 1/0 LOCK# Request Yes Yes 0
1/0 Remap Address PCI 1/0
1/0
0 Lock Disable
1 Lock Request
2 PCI Space Select Yes Yes 0
PCI
110 Bit
0 PCIIO
1 PCI Configuration
73 Reserved Yes No 00h
0" ()
31:8 | 1/ORemapAddress Yes Yes 000000h
Local to PCI PCI 110
1/0 Remap Address LA[31:8]
PCI
LA[70] PCI
8/16Bit NonMux Mode LAXX
0" 1/0 Remap Address

- - - Local Master Memory Remap Address Offset = PCI BARO 28h Local A8h

Bit Description Read Write Reset
0 Memory LOCK# Status Yes No 0
Memory Remap Address PCI
0 No Lock
1 Locked
1 Memory LOCK# Request Yes Yes 0
Memory Remap Address PCI
0 Lock Disable
1 Lock Request
72 Reserved Yes No 00h
0 ()
31:8 | Memory Remap Address Yes Yes 000000h
Local to PCI PCI
Memory Remap Address LA[31:8]
PCI
LA[7:2] PCI
8/16Bit NonMux Mode LAXX
"0” 1/0 Remap Address
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- - - Local State Control Offset = PCI BARO 2Ch Local ACh

Bit Description Read Write Reset
0 Local Master Enable Yes PCI 0
(CPL) EEPROM
APIC22
DEVCS#(Device Chip Select) SPACE(© PCI 1
) PCI

0 Local Master Disable
1 Local Master Enable

1 Local Master Posted-write Merging Enable Yes Yes 0
Posted WR
110
0 Merging Disable
Posted PCI
1 Merging Enable
4Byte Posted
4Byte Posted PCI
16PCI CLK DEVCS#
Posted PCI
32 Reserved Yes No 00
o ()
4 Local Master 1/0 Read No PCI Prefetch Yes Yes 0
PCI Prefetch 110
0 Disable
1/0 PCI Prefetch
Prefetch
1 Enable
110 PCI Prefetch
110
Prefetch FIFO Flush
5 Local Master I1/O Wrrite No PCI Prefetch Yes Yes 0
PCI Prefetch 110
0 Disable
1/0 PCI Prefetch
Prefetch
1 Enable
1/0 PCI Prefetch
110
Prefetch FIFO Flush
6 PCI Memory Prefetch Enable Yes Yes 0
PCI Prefetch
0 Prefetch Disable(Direct RD)
PCI

1 Prefetch Enable(Prefetch RD)

PCI Prefetch
7 PCI Memory Prefetch Continuous Mode Yes Yes 0
Prefetch RD
8/16Bit NonMux Mode Prefetch Continuous Mode

0 Prefetch Single Mode
Completion PCI
Prefetch Prefetch FIFO
Flush
1 Prefetch Continuous Mode
Completion PCI
Prefetch Prefetch
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11:8 | PCI Memory Prefetch Count Yes Yes Oh
4Byte Prefetch
4Byte 4Byte
PCI

Oh 4Byte 1h 8Byte 2h 12Byte 3h 16Byte
4h 20Byte 5h 24Byte 6h 28Byte 7h 32Byte
8h 36Byte Oh 40Byte Ah 44Byte Bh 48Byte
Ch 52Byte Dh 56Byte Eh 60Byte Fh 64Byte

15:12 | Reserved Yes No Oh
o ()
16 Local Master Access No Local Prefetch Yes Yes 0
Prefetch (BREQ#
)
0 Disable
Prefetch
Prefetch
1 Enable
Prefetch
Prefetch Prefetch
17 DMA No Local Prefetch Yes Yes 0
Prefetch DMA
0 Disable
Prefetch
Prefetch DMA
1 Enable
DMA Prefetch Prefetch
Prefetch
18 PCI Target DMA No Local Master Access Yes Yes 0
PCI DMA
0 Disable
BREQ# PCI
DMA
1 Enable
PCI DMA
PCI DMA APIC22
BACK# BREQ#
PCI DMA
19 Reserved Yes No 0
"0 ()
20 Local Memory Burst Enable Yes Yes 0

Bit 32Bit Mux Mode  PCI
0 Local Memory Burst Disable
PCI
1 Local Memory Burst Enable
PCI State Control Register Local Memory Prefetch

Prefetch
PCI State Control Register Memory Posted Write
Posted
BTERM#(Burst Termination Request)
22:21 | Reserved Yes No 00
"0 )
23 Local Wait Limit Control Yes Yes 1
PCI DMA

0 Wait Limit Disable

1 Wait Limit Enable

16LCLK Local Wait Limit Count
31:24 | Local Wait Limit Count Yes Yes FFh
16LCLK
( 1) < 16LCLK
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DMAPCI Address Offset = PCI BARO 30h Local BOh

APIC-03-120501

Bit Description Read Wrrite Reset
31:0 | DMAPCI Address Yes Yes 00000000h
DMA PCI
2Bit DMA Transfer Count  Control Register DMA PCI Data
Size
[ J
8Bit(Byte) PA[1:0]  »xb( 2Bit )
16Bit(\Word) PA[1:.0]  xOb( 1Bit'0" )
32Bit(Dword) PA[1:.0]  00b( 2Bit'0" )
DMA
- - - DMA Local Address Offset = PCI BARO 34h Local B4h
Bit Description Read Write Reset
31:0 | DMA Local Address Yes Yes 00000000h
DMA
2Bit DMA Transfer Count Control Register DMA Local
Data Size
[ J
8Bit(Byte) LA[1:0]  xxb( 2Bit )
16Bit(\Word) LA[1:0]  xOb( 1Bit'0” )
32Bit(Dword) LA[1:0]  00b( 2Bit'0" )
DMA
- - - DMA Transfer Count Control Offset = PCl BARO 38h Local B8h
Bit Description Read Write Reset
21:0 | DMATransfer Count Yes Yes 000000h
DMA
DMA PCI Data Size DMA
Local Data Size
(DMATransfer Count) 1
DMA Bit
24:22 | Transfer Mode Yes Yes 000
DMA
DMA Bit
000 Local I/O to PCI Memory 001 Local I/O to PCI 1/O
010 PCI Memory to Local I1/0 011 PCI I/Oto Local I/O
100 Local Memory to PCI Memory 101 Local Memory to PCI 1/O
110 PCI Memory to Local Memory 111 PCI I/O to Local Memory
25 DREQ# Enable Yes Yes 0
DREQ#
DMA Bit
0 DREQ# Disable
DMA
1 DREQ#Enable
DREQ# DACK# DMA
27:26 | Addressing Mode Yes Yes 00
DMA PCI
DMA Bit
00 Local PCI
01 Local PCI
10 Local PCI
11 Local PCI
29:28 | DMAPCI Data Size Yes Yes 00
DMA PCI
DMA Bit
00 8Bit(Byte) 01 16Bit(Word)
10 32Bit(Dword) 11 Reserved
31:30 | DMA Local Data Size Yes Yes 00
DMA
DMA Bit
00 8Bit(Byte) 01 16Bit(Word)
10 32Bit(Dword) 11 Reserved
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- - - DMA Indirect Control-word Address Offset = PCI BARO 3Ch Local BCh

Bit Description Read Write Reset
0 Indirect Control Enable Yes Yes 00h
DMA DMA
DMA PCI
Bit
DMA

0 Indirect Control Disable
1 Indirect Control Enable

2:1 Control Word Space Yes Yes 00

00 Local I/O

01 Local Memory
10 PCII/O

11 PCI Memory

3 Reserved Yes No 0
v101 4 ( )

31:4 | Indirect Control-word Address Yes Yes 0000000h
DMA

Bit[31:4]  Addr[31:4] Addr[3:0]=0000
DMA DMA Indirect Control-word Address
PCI DMA

16Byte

Offset=0h DMA PCI Address Register

Offset=4h DMA Local Address Register

Offset=8h DMA Transfer Count Control Register

Offset=Ch DMA Indirect Control-word Address Register
DMA
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- - - DMA Control Offset=PCI BAR040h Local COh

Bit Description Read Wrrite Reset

0 DMA Enable Yes Yes 0
DMA
0 DMA Disable
DMA
1 DMAEnable
DMA Start Factor Select DMA

DMA DMA Bit 0"

DMA -
DMA (FIFO Flush)

1 DMA Start Factor Select Yes Yes 0
DMA
0 DMAEnable Start
DMA Enable
1 IRQ Start
IRQx
IRQx LCLK
IRQx INTA# INTA#

3:2 Start Factor IRQ Select Yes Yes 00
DMA Start Factor IRQX
DMA Enable Bit
00 IRQO
01 IRQ1
10 IRQ2
11 IRQ3

4 DMA Start Factor Mode Yes Yes 0
DMA IRQ
DMA DMA Enable Bit

0 Simple Control
DMA IRQx DMA
(Indirect Control Disable)
1 Complex Control
DMA DMA IRQx
DMA DMA IRQX

5 DMATC Interrupt Mode Yes Yes 0
DMA DMATC DMA

DMA Bit
Internal Interrupt Control Register DMATC
Interrupt
0 Al DMATC Interrupt
DMATC
1 Last DMATC Interrupt
DMA DMATC(Indirect Control Disable)

6 PCI 1/0 Burst Enable Yes Yes 0
DMA PCI 1/1O
PCI 1/0 DMA Transfer Count Control Register DMA PCI
Data Size 32Bit

DMA Transfer Count Control Register Addressing Mode

0 PCI I/O Burst Disable
1 PCI /O Burst Enable

7 Local Burst Enable Yes Yes 0
DMA
DMA Transfer Count Control Register Addressing Mode

DMA
Bit 32Bit Mux Mode

0 Local Burst Disable
1 Local Burst Enable
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Bit

Description

Read

Write

Reset

23.0

Timer Count
Timer Control Register Timer Enable
”000000h” Timer Control Register TOUT# Mode

One-Shot TOUT#
( ) < LCLK x<

Yes

Yes

000000h

- Timer Control Offset = PCI BAR047h Local C7h

Bit

Description

Read

Write

Reset

Timer Enable

0 Disable

TOUT# "Hiz”
1 Enable

TOUT#

Yes

Yes

31

Prescaler

LCLK
000 LCLK
001 LCLK 2
010 LCLK 4
011 LCLK 8
100 LCLK 16
101 LCLK 32
110 LCLK 64
111 LCLK 128

Yes

Yes

000

Reserved

Yes

No

TOUT# Mode
TOUT#
0 One-Shot

TOUT#
1 Alternate
TOUT#
"High”

Yes

Yes

Reserved
g

Yes

No

Timer Status
0

gy

wp
Internal Interrupt Control Register PCI

Bit 1"

Yes

Yes(Clear)
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- Message Box Data Port Offset = PCl BAR0 48h Local C8h

Bit Description Read Write Reset
31:0 | Message Data Yes Yes 00000000h
PCI
PCI
APIC22

- Message Box Command Port Offset = PCI BAR0O4Ch Local CCh

Bit Description Read Write Reset
29:0 | Message Command Yes Yes 00000000h
PCI
PCI
PCI
APIC22
30 PCI Command Flag Yes PCI(Set) 0
PCI Local(Clear)
PCI
np
1 g
PCI "1
LINT#
Bit "1”
31 Local Command Flag Yes Local(Set) 0
PCI(Clear)
PCI "1
np g
PCI
PCI "1
INTA#
Bit "1”
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- - - 1/0 Chip Select Address Decode Offset = PCI BARO50h 6Eh Local DOh EEh

Bit Description Read Wrrite Reset
7:0 10CSx# Base Address Yes Yes 00h
10CSx#
8/16Bit NonMux Mode
10CSx#
Bit[7:0] = LA[7:0]
Decode Range "1
LA[7:0]
10CSxi#
15:8 | 10CSx# Decode Range Yes Yes 00h
10CSx#
8/16Bit NonMux Mode
10CSx#
Bit[15:8] = LA[7:0]

® |OCSx# Address Decode Register Offset Address

Register Offset Register Offset

PCI Local PCI Local
I0CS1# Address Decode 52h D2h 10CS0# Address Decode 50h DOh
1I0CS3# Address Decode 56h D6h 10CS2# Address Decode 54h D4h
I0CS5# Address Decode 5Ah DAh 10CS4# Address Decode 58h D8h
IOCS7# Address Decode 5Eh DEh 10CS6# Address Decode 5Ch DCh
10CS9# Address Decode 62h E2h 10CS8# Address Decode 60h EOh
I0CS11# Address Decode 66h E6h I0CS10# Address Decode 64h E4h
I0CS13# Address Decode 6Ah EAh I0CS12# Address Decode 68h E8h
I0CS15# Address Decode 6Eh EEh I0CS14# Address Decode 6Ch ECh
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- 1/0 Chip Select Timing Control

APIC-03-120501

Offset = PCI BARO 70h Local FOh

Bit

Description

Read

Write Reset

1.0

10CS0# Timing Select
10CS0o#

10CSx#

IOCS[7:0}#
00 Disable(Hiz) 01
10 IOW#Timing 11

"Hiz"

8/16Bit NonMux Mode

I0R# Timing
Address Timing

Yes

Yes 00

32

10CS1# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

5:4

10CS24# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

76

10CS3# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

9:8

10CS4# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

11:10

10CS5# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

13:12

10CS6# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

15:14

10CS74# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

17:16

10CS8# Timing Select
10CS8#
10CS[15:8}#

10CSx#
00 Disable(Hiz) 01
10 IOW#Timing 11

8/16Bit NonMux Mode

I0R# Timing
Address Timing

Yes

Yes 00

19:18

10CS9# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

21:20

10CS10# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

23:22

10CS11# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

2524

10CS12# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

2726

10CS13# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

29:28

10CS14# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00

31:30

10CS15# Timing Select
00 Disable(Hiz) 01
10 IOW#Timing 11

I0R# Timing
Address Timing

Yes

Yes 00
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APIC22
PCI EEPROM
PCI 1/10 HVDD
110 LVvDD
e
1/0 Input Output Pin
In Input Only Pin
Qut Output Only Pin
TS Tri-State Pin
oD Open Drain Pin
STS Sustained Tri-State Pin
"High” Hiz”
PWR Plus Power Pin
GND Minus Power Pin
Schmitt Schmitt-Trigger Input Pin
LVTTL Low \oltage TTL Buffser
3.3v TTL 5v 3.3V
Pullup Internal Pullup Resistor
50KQ 100KQ
Pulldown Internal Pulldown Resistor
100KQ
G-off Input Buffer Gate Off
CompactPCl Hot Swap
SR System Reset
(PCI RST# = "“Low”) or (HEALTHY# = “High”)
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APIC-03-120501

- PCI
Pin Pin Pin

Number Name Type System Reset
166 INTA# Oout(OD) | 3.3V 5VPCI Hiz
167 RST# In 33V 5VPCI In
168 ES GND
169 CLK In 33V 5VPCI In
170 GNT# In 33V 5VPCI In(G-off)
171 REQ# out(Ts) | 33v 5VPCI Hiz
172 PME# Out(OD) | 3.3V 5VPCI Hiz
173 =S GND
174 AD31 IO(TsS) | 33v 5VPCI Hiz(G-off)
175 AD30 /O(TS) | 33V 5VPCI Hiz(G-off)
176 AD29 IIO(TS) | 33V 5VPCI Hiz(G-off)
177 AD28 IIO(TS) | 33V 5VPCI Hiz(G-off)
178 HVDD PWR PCI
179 ES GND
180 AD27 I/IO(TS) | 33V 5VPCI Hiz(G-off)
181 AD26 Io(TsS) | 33v 5VPCI Hiz(G-off)
182 AD25 IIO(TS) | 33V 5VPCI Hiz(G-off)
183 AD24 IIO(TS) | 33V 5VPCI Hiz(G-off)
184 HVDD PWR PCI
1 ES GND
2 C/BE3# I/O(TS) | 33V 5VPCI Hiz(G-off)
3 IDSEL In 33V 5VPCI In(G-off)
4 AD23 /IO(TS) | 33V 5VPCI Hiz(G-off)
5 AD22 I/O(TS) | 33V 5VPCI Hiz(G-off)
6 AD21 IIO(TS) | 33V 5VPCI Hiz(G-off)
7 AD20 IO(TsS) | 33v 5VPCI Hiz(G-off)
8 HVDD PWR PCI
9 =S GND
10 AD19 IO(TsS) | 33v 5VPCI Hiz(G-off)
11 AD18 /IO(TS) | 33V 5VPCI Hiz(G-off)
12 AD17 I/O(TS) | 33V 5VPCI Hiz(G-off)
13 AD16 Io(TsS) | 33v 5VPCI Hiz(G-off)
14 HVDD PWR PCI
15 =S GND
16 CIBE2# I/O(TS) | 33V 5VPCI Hiz(G-off)
17 FRAME# IIOSTS) | 3.3V 5VPCI Hiz(G-off)
18 IRDY# I/OSTS) | 33V 5VPCI Hiz(G-off)
19 TRDY# IO(STS) | 33V 5VPCI Hiz(G-off)
20 DEVSEL# IO(STS) | 33V 5VPCI Hiz(G-off)
21 STOP# IO(STS) | 33V 5VPCI Hiz(G-off)
22 LVDD PWR Local Core
23 ES GND
24 LOCK# IO(STS) | 33V 5VPCI Hiz(G-off)
25 PERR# IO(STS) | 33V 5VPCI Hiz(G-off)
26 SERR# Out(OD) | 33V 5VPCI Hiz
27 PAR Io(TsS) | 33v 5VPCI Hiz(G-off)
28 C/BEL# /IO(TS) | 33V 5VPCI Hiz(G-off)
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APIC-03-120501

Pin Pin Pin
Number Name Type System Reset

29 HVDD PWR PCI

30 VSS GND

31 AD15 1/O(TS) 33V 5VPCI Hiz(G-off)

32 AD14 1/0(TS) 3.3V 5VPCI Hiz(G-off)

33 AD13 1/O(TS) 3.3V 5VPCI Hiz(G-off)

34 AD12 1/O(TS) 33V 5VPCI Hiz(G-off)

35 HVDD PWR PCI

36 VSS GND

37 AD11 1/O(TS) 3.3V 5VPCI Hiz(G-off)

38 AD10 1/O(TS) 33V 5VPCI Hiz(G-off)

39 AD9 1/0(TS) 3.3V 5VPCI Hiz(G-off)

40 AD8 1/0(TS) 3.3V 5VPCI Hiz(G-off)

a1 C/BECH 1/O(TS) 33V 5VPCI Hiz(G-off)

42 LvDD PWR Local Core

43 VSS GND

44 FTEST In LVTTL Schmitt Pulldown(Test ) N/A

45 HVDCT Out \oltage Detector(Test ) N/A

46 HVDD PWR PCI

47 VSS GND

48 AD7 1/O(TS) 33V 5VPCI Hiz(G-off)

49 AD6 1/0(TS) 3.3V 5VPCI Hiz(G-off)

50 AD5 1/O(TS) 3.3V 5VPCI Hiz(G-off)

51 AD4 1/O(TS) 33V 5VPCI Hiz(G-off)

52 HVDD PWR PCI

53 VSS GND

54 AD3 1/O(TS) 33V 5VPCI Hiz(G-off)

55 AD2 1/O(TS) 33V 5VPCI Hiz(G-off)

56 AD1 1/0(TS) 3.3V 5VPCI Hiz(G-off)

57 ADO 1/O(TS) 3.3V 5VPCI Hiz(G-off)

58 HVDD PWR PCI

59 VsS GND

60 ENUM# Out(OD) | 3.3V 5VPCI Hiz

Pin Pin Name Pin

Number | NonMux Mux Type LRESET#=L | BACK#=L

61 LVvDD PWR Local Core

62 VSS GND

63 LRESET# Out LVTTL H=6mMA N/A Out
64 BACK# Out LVTTL H=6mA Low N/A
65 BREQ# In LVTTL Pullup In In
66 DREQ# In LVTTL Pullup In In
67 DACK# Out(TS) LVTTL 4+6mA Hiz High
68 DMATC# Out(TS) LVTTL H=6mA Hiz High
69 LVvDD PWR Local Core

70 VSS GND
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Pin Pin Name Pin

Number | NonMux Mux Type LRESET#=L | BACK#L
71 IORDY LRDY# VO(STS) | LVTTL Pullup H=6MA Hiz out
72 1OW# RW# 1/0(TS) LVTTL Pullup =6mA Hiz In
73 IOR# M/IO# 1/0(TS) LVTTL Pullup H=6mMA Hiz In
74 MWR# LFRAME# 1/0(TS) LVTTL Pullup H=6mMA Hiz In
75 MRD# ASHIALE 1/0(TS) LVTTL Pullup =6mMA Hiz In Hiz
76 MEMCSH# MEMCSH# Out(TS) LVTTL H6MA Hiz Hiz
77 ROMCS# ROMCS# Out(TS) LVTTL H6MA Hiz Hiz
78 LVDD PWR Local Core
79 VSS GND
80 10CS0# 10CS# Out(TS) LVTTL Pullup H=6mMA Hiz Hiz
81 I0CS1# Out(TS) LVTTL Pullup H=6mMA Hiz Hiz
82 10CS2# Out(TS) LVTTL Pullup =6mA Hiz Hiz
33 10CS3# BTERM# 1/O(TS) LVTTL Pullup 6MA Hiz Hiz
84 10CS4# Out(TS) LVTTL Pullup 6mA Hiz Hiz
85 10CS5# LBE3# 1/0(TS) LVTTL Pullup =6mA Hiz In
86 10CS6# LBE2# 1/0(TS) LVTTL Pullup H=6mMA Hiz In
87 10CS7# LBE1# 1/O(TS) LVTTL Pullup H=6mA Hiz In
88 BHE# LBEO# 1/0(TS) LVTTL Pullup =6mA Hiz In
89 VSS GND
90 LCLKi In LVTTL Pullup In In
91 LCLKo Out LVTTL H=6mA Low(SR) Out Out
92 LVDD PWR Local Core
o3 VSS GND
o4 SPACE In LVTTL Pullup In In
95 DEVCS# In LVTTL Pullup In In
96 N/C
97 LVvDD PWR Local Core
o8 VSSs GND
99 LDO LADO 1/0(TS) LVTTL Pullup H6mA Hiz 110
100 LD1 LAD1 1/0(TS) LVTTL Pullup =6mMA Hiz 1/0
101 LD2 LAD2 1/0(TS) LVTTL Pullup =6mMA Hiz 1/0
102 LD3 LAD3 1/0(TS) LVTTL Pullup =6mMA Hiz 110
103 LD4 LAD4 1/0(TS) LVTTL Pullup H=6mMA Hiz 1/10
104 LD5 LAD5 1/0(TS) LVTTL Pullup Z=6mMA Hiz 1/0
105 LD6 LAD6 1/0(TS) LVTTL Pullup ==6mA Hiz 110
106 LD7 LAD7 1/0(TS) LVTTL Pullup =6mMA Hiz 110
107 LVDD PWR Local Core
108 VSSs GND
109 LD8 LAD8 1/0(TS) LVTTL Pullup H=6mMA Hiz 1/10
110 LD9 LAD9 1/0(TS) LVTTL Pullup Z=6mMA Hiz 1/0
111 LD10 LAD10 1/0(TS) LVTTL Pullup #=6mA Hiz 110
112 LD11 LAD11 1/0(TS) LVTTL Pullup =6mMA Hiz 110
113 LD12 LAD12 1/O(TS) LVTTL Pullup H=6mMA Hiz 110
14 LD13 LAD13 1/O(TS) LVTTL Pullup #=6MA Hiz 10
115 LD14 LAD14 1/O(TS) LVTTL Pullup S=6MA Hiz /0
116 LD15 LAD15 1/O(TS) LVTTL Pullup H=6mMA Hiz 110
117 LvVDD PWR Local Core
118 VSs GND
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Pin Pin Name Pin
Number | NonMux Mux Type LRESET#L | BACK#=L

119 LAO LAD16 1/0(TS) LVTTL Pullup H=6mMA Hiz 1/10

120 LA1 LAD17 1/0(TS) LVTTL Pullup H=6mMA Hiz 1/10

121 LA2 LAD18 1/0(TS) LVTTL Pullup Z=6mMA Hiz 1/0

122 LA3 LAD19 1/0(TS) LVTTL Pullup =6mMA Hiz 1/0

123 LA4 LAD20 1/0(TS) LVTTL Pullup Z=6mMA Hiz 1/0

124 LAS LAD21 1/0(TS) LVTTL Pullup H=6mMA Hiz 1/10

125 LAG6 LAD22 1/0(TS) LVTTL Pullup Z=6mMA Hiz 1/0

126 LA7 LAD23 1/0(TS) LVTTL Pullup Z=6mMA Hiz 1/0

127 LVvDD PWR Local Core

128 VSS GND

129 LA8 LAD24 1/0(TS) LVTTL Pullup Z=6mMA Hiz 1/0

130 LA9 LAD25 1IO(TS) LVTTL Pullup H6mA Hiz 1/10
10CS8#

131 LA10 LAD26 1IO(TS) LVTTL Pullup H6mA Hiz 1/10
10CS9#

132 LA1L LAD27 110(TS) LVTTL Pullup Z=6mMA Hiz 1/10
I0CS10#

133 LA12 LAD28 1/O(TS) LVTTL Pullup =6mMA Hiz 1/0
10CS11#

134 LA13 LAD29 1/1O(TS) LVTTL Pullup Z=6mMA Hiz 1/10
10CS12#

135 LA14 LAD30 1/O(TS) LVTTL Pullup =6mMA Hiz 1/0
10CS13#

136 LA15 LAD31 1/1O(TS) LVTTL Pullup =6mMA Hiz 1/0
10CS14#

137 LA16 1/0(TS) LVTTL Pullup H=6mMA Hiz 1/0
10CS15#

138 LVDD PWR Local Core

139 VSS GND

140 IRQ3 In LVTTL Pullup In In

141 IRQ2 In LVTTL Pullup In In

142 IRQL In LVTTL Pullup In In

143 IRQO In LVTTL Pullup In In

144 LINT# Out(OD) LVTTL +6mA Hiz Out

145 TOUT# Out(TS) LVTTL H=6mMA Hiz Out

146 VSS GND

147 EJECTST In LVTTL Schmitt Pulldown In In

148 STLED# out(OD) LVTTL +12mA Low(SR) out out

149 P1O3 1/0(TS) LVTTL Pullup Z=6mMA Hiz(SR) 110 1/0

150 P102 1/0(TS) LVTTL Pullup H=6mMA Hiz(SR) 1/0 110

151 PIO1 1/0(TS) LVTTL Pullup H=6mMA Hiz(SR) 110 1/10

152 P100 1/0(TS) LVTTL Pullup Z=6mMA Hiz(SR) 110 1/0

153 LvDD PWR Local Core

154 VSs GND

155 TSTEN In LVTTL Pulldown(Test ) N/A N/A

156 INP2 In LVTTL Pulldown(Test ) N/A N/A

157 INP1 In LVTTL Pulldown(Test ) N/A N/A

158 INPO In LVTTL Pulldown(Test ) N/A N/A

159 EECS EESEL 1/0(TS) LVTTL Schmitt Pulldown =#6mMA Hiz(SR) Out Out

160 EESK SCL out(Ts) LVTTL =6mMA Hiz(SR) Out out

161 EEDI SDA 1/O(TS) LVTTL Schmitt £6MA Hiz(SR) 110 10

162 EEDO In LVTTL Schmitt In In

163 HEALTHY# In LVTTL Schmitt Pulldown In In

164 LVDD PWR Local Core

165 VSS GND
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vss
IRQ3
IRQ2
IRQL
IRQO
LINT#
TOUT#
vss
EJECTST
STLED#
PIO3
PIO2
PIOL
PIOO
LVDD
vss
TSTEN
INP2
INP1
INPO
EECS/EESEL
EESKISCL
EEDI/SDA
EEDO
HEALTHY#
LVDD
vss
INTA#
RST#
vss
CLK
GNT#
REQ#
PME#

I
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APIC22

PCI Master/Target Adapter
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Figurel7-1 APIC22
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LVDD
LCLKo
LCLKi
vss
BHE#
10cs7#
10Cs6#
10Cs5#
10Cs4#
10Cs3#
10cs2#
10Cs1#
10CS0#
vss
LVDD
ROMCS#
MEMCS#
MRD#
MWR#
I0R#
lows#
IORDY
vss
LVDD
DMATC#
DACK#
DREQ#
BREQ#
BACK#
LRESET#
vss
LVDD
ENUM#
vss
HVDD
ADO
ADL
AD2
AD3
vss
HVDD
AD4

AD6
AD7
VSs
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VSS =0V
(vDD) *1 HVvDD VSS 0.3 7.0 Vv
LvDD VSS 0.3 40
(VIN) HVIN VSS 0.3 HvVDD 0.5 \Y/
LVIN VSS 0.3 7.0*2
(VOUT) HVOUT VSS 0.3 HVDD 0.5 V
LVOUT VSS 0.3 LvDD 0.5*3
IOUT +30 =+50%*4 mA
Tstg 65 150
Tsol 245
10
Notes
*1 HVDD LvDD
*2 LVTTL
*3 LVTTL
“H” LvDD
*4 HVDD 5V PCI DC
VSS =0V
Min Typ Max
(vDD) HVDD@v ) 475 5.0 5.25 \V
HVDD@3v ) 3.0 33 3.6
LvDD 3.0 33 3.6
(VIN) HVIN VSS HVDD vV
LVIN VSS 55*1
tri 50 ns
tfi 50 ns
tri 5 ms
tfi 5 ms
*4 Ta*2 0 25 70
Ta*3 40 25 85
Tj 125
Notes
*1
*2 5V PCl HVDD=5V
*3 33V PCl HVDD=3.3V
*4 Tj= 40 125
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VSS=0V
Typ Max
*1 IDDS HVDD@B.3V )=LVDD=Max I0UT=0 2000 MA
VIN=VDD or VSS
HIDDS HVDD(EVY  )=Max 10UT=0 300
VIN=HVDD or VSS
LIDDS LvVDD=Max VIN=LVDDorVSS 10UT=0 1000
* HIDD*3 | HVDD@3V )=Typ =33MHz CL=50pF 30 87 mA
32Bit
HVDDGBV )=Typ =33MHz CL=50pF 50 132
32Bit
LIDD *4 LVDD=Typ f=33MHz PM=D0act 250
LVDD=Typ f=33MHz PM=D1 D3 172 220
LVDD=Typ f=33MHz PM=DO0ini(Sleep) 63 80
*5 Oj-a =Omisec 65 w
Notes
*1 IDDS HIDDS LIDDS
*2 HIDD LIDD
*3 Max PCI 33MHz
HIDD = > ><CL><HVDD
(Hz) PCI33MHz 16.5MHz
CL (3]
HVDD V)
Typ
*4
PM=D0act
PM=D1 D3
Max PCI
Typ PCI Idle
PM=DO0unini(Sleep)
*5
10>=<15 [cm] Bj-a><0.6
(T))=Ta PDx=Bj-a
Ta ()
PD (W)
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- DC
VSS=0V
Min Typ Max
VOH1 LVTTL IOH= 6mA LVDD \
04
VOH2 PCIGV ) IOH= 2mA 2.4
VOH3 PCI(33V ) IOH= 500pA 27
VOL1 LVTTL I0L= 6mA VSS \Y
LVTTL I0L= 12mA 0.4
VOL2 PCIGV ) I0L= 6mA 0.55
VOL3 PCI33V ) IOL= 1500A 0.36
VIH1 LVTTL LVDD=Max 20 \%
VT LVTTL 11 24
VIH2 PCIGV ) HVDD=Max 2.0
VIH3 PCI33V ) HVDD=Max 18
VIL1 LVTTL LVDD=Min 0.8 \%
VT LVTTL 0.6 18
VIL2 PCIGV ) HVDD=Min 0.8
VIL3 PCI33V ) HVDD=Min 0.9
VH LVTTL 01 \%
L1 LVTTL LVDD=Max 30 30 HA
VSS VIN LVDD
] PCl HVDD=Max 1 1
VSS VIN HVDD
Off-State 1071 LVTTL LVDD=Min 1 1 A
VSS VOUT 55V
1022 PCI HVDD=Max 1 1
VSS VOUT HVDD
RPU1 LCLKi VIN=VSS 20 50 100 KQ
RPU2 VIN=VSS 40 100 200
RPD VIN=LVDD 40 100 200 KQ
Cl LVTTL f=IMHz LVDD=0V 10 pF
CcoO LVTTL f=1MHz LVDD=0V 10 pF
CIO LVTTL f=1MHz LVDD=0V 10 pF
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AC
PCI AC PCI
«— foc —
<« ToH i e —>»
Lotk y A N U S N A U
tHDCs
DEVCS# > tsbes
tHsPc
SPACE > tssec <
MEMCS# toomcs » toi-mcs D
ROMCSH# toorcs » to1Res A
tHDRQ i
DREQ# > tsDRQ ——
DACK# tpo-DAK » tp1-DAK A —
DMATC# toobTC » tp1-bTC A
w-IRQ
IRQ[30]
tsIrRQ tHIRQ
LINT# DILINT
toounT
TOUT# tooTouT <—§\ DL-TOUT 1« \
Figure18-1
LCLK S N I N O N L N R N
10CS[15:0}# tooics totics
oA ts1a tHia
LA[15:0]
«—> TARLD tsRLD tHRLD
LD[15:0](Read) —
toowLp tooRLD
LD[15:0](Write)
tswip torwp tozwip tHwLD
BHE# tooBHE {sBHE to1BHE tHBHE a
tHMRD
MRD# tDomMRD tsMRD tb1-MRD tzrRLD
tHMWR —
MWR# tooMwR tsVMWR o1 MWR
tH-I0R ——
IOR# too1orR tsHoRrR to110rR tzrD
tHiow
1OW# tooiow tsHow tor-1ow
tiROY |
IORDY(Input) tsRDY /
IORDY(Output) 4—7/ o
| -RDY
Figure18-2 8/16Bit NonMux Mode
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LCLK SN N N N R N
10Cs# toodcs tptics
tooia toria twz-LRD tsRLD tHRLD
LAD[31:0](Read) 5
tsia tHia to1RID > to2RLD
LAD[3L:0](Writey——————
toowo tswip to1wLp tHwLp
LBE[3:0}
tooLBE tsiBE to1-iBE tHiBE
ASHALE tooASLE D1ASLE
LFRAME# tooFRM tsrm to1-FRM tHFRM
M/IO# tooMio tsmio toimio tHmio
RW# tooRW tsrw to-RW tHRW
tsoRrDY tHRDY —
LRDY#(Input) ts1rROY
tsB™ tHBe™
BTERM#
tooRDY t «—>! toaroy
D2-RDY
LRDY#Output) L
to1RDY !
Figure18-3 32Bit Mux Mode
LCLK S Y N L ./ N/ A\
LRESET# b \
tserQ tHBRQ
BREQ#
/ BAK
BACK# 7
‘ teAcs
Chip Select tBzcs trzcs
tBAAD tBzAD
Address
tBACNT tezenT trzAD
Control Signals
trRADAK trzeNT
DACK# E— trRzDAK
traDTC
DMATCH# e trzDTC
« 8/16Bit NonMux Mode ® 32Bit Mux Mode
Chip Select MEMCS# ROMCS# 10CS[15:0)# Chip Select MEMCS# ROMCS# 10CS#
Address LA[16:0] Address N/A
Control Signals BHE# MRD# MWR# IOR# I10W# Control Signals LBE[3:0]# ASH#ALE LFRAME# M/IO# R/W#
Figurel8-4 LRESET#
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Output CL=50pF Figurel8-1
Min Max
(LCLKI) fcve 0 33 MHz
(LCLKi) ten 10 ns
(LCLKi) teL 10 ns
IRQ *1 tsirQ 115 ns
IRQ *1 tHRQ 0 ns
IRQ *2 twIRQ 1 LCLK
LINT# (Hiz to Low) tDO-LINT 125 ns
LINT# (Low to Hiz) tDLLINT 85 ns
TouT# too-TouT 18 ns
TouT# toi-Tout 175 ns
Notes
*1 PM Wake Event
*2  PM Wake Event Min 10ns
- - LRESET#
Output CL=50pF LCLKo CL=20pF Figurels84
(LCLKIi) (LCLKOo)
Min Max Min Max
LRESET# DACK# tRA-DAK 5 5 ns
LRESET# DMATCH# trADTC 5 5 ns
LRESET#  BACK# tRL-BAK 55 55 ns
LRESET# "Hiz” trzcs 4 4 ns
LRESET# "Hiz" trzAD 4 4 ns
LRESET# "Hiz" trRzCNT 4 4 ns
LRESET#  DACK#'Hiz" tRZ-DAK 4 4 ns
LRESET#  DMATC#'Hiz" trzDTC 4 4 ns
BREQ# tsBRrRQ 5 6.5 ns
BREQ# tH-BRQ 0 0 ns
BACK# too-BAK 2+*1 11 2*1 55 ns
BACK# tD1-BAK 2*1 11 2*1 55 ns
tBacs 15 85 ns
"Hiz" tezcs 115 5 ns
tBA-AD 15 85 ns
"Hiz" tBZzAD 115 5 ns
tBAaCNT 135 8 ns
"Hiz” tezoNT 10.5 5 ns
Notes
*1 Min Typ
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APIC-03-120501

- - 8/16Bit NonMux Mode
- - - PCI DMA
Output CL=50pF LCLKo CL=20pF Figurel8-1 Figurel8-2
(LCLKI) (LCLKOo)
Min Max Min Max

MEMCS# too-Mcs 2*1 13 2*1 7 ns
MEMCS# tp1-mcs 2*1 13 2*1 7 ns
ROMCS# tooRrcs 2*1 13 2*1 7 ns
ROMCS# tb1-RCS 2*1 13 2*1 7 ns
10CS[15:0}# too-1cs 2*1 135 2*1 75 ns
10CS[15:01# toiics 2*1 13 2*1 7 ns
tooLa 2*1 135 2*1 75 ns

tsRrLD 5 6.5 ns

tHRLD 0 0 ns

(Hiz to Valid) toowLD 2*1 15 21 85 ns

(Valid to Hiz) torwLD 2*1 115 2*1 5 ns

(Valid to Valid) tD2-WLD 2*1 135 2*1 7.5 ns

BHE# tooBHE 2*1 135 2*1 75 ns
BHE# to1-BHE 2*1 13 2*1 7 ns
MRD# toomro | 2*1 | 185 | 2+ | 75 ns
MRD# tp1-MRD 2*1 13 2*1 7 ns
MWR# {tDo-MWR 2*1 135 2*1 75 ns
MWR# tb1-MwWR 2*1 13 2*1 7 ns
IORy# tooIor 2*1 135 2% 75 ns
IOR# toi-1or 2*1 13 2*1 7 ns
10W# too-low 2*1 135 2*1 75 ns
10W# tp1-1ow 2*1 13 2*1 7 ns
IORDY ts-rRDY 5 7 ns
IORDY tHRDY 0 0 ns
DREQ# tsDrQ 5 6.5 ns
DREQ# tH-DRQ 0 0 ns
DACK# toobAK 2% 14 2*1 75 ns
DACK# to1-DAK 2% 14 | 2= | 75 ns
DMATCH# tpo-DTC 2*1 14 2*1 75 ns
DMATCH# tp1-DTC 2*1 14 2*1 7.5 ns

Notes
*1 Min Typ
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Output CL=50pF LCLKo CL=20pF

Figurel8-1 Figurel8-2

APIC-03-120501

(LCLKI) (LCLKo)
Min Max Min Max
DEVCS# ts-Dcs 5 6.5 ns
DEVCSH# tHDCS 0 0 ns
SPACE tsspc 5 6.5 ns
SPACE tH-sPc 0 0 ns
tsia 5 6.5 ns
tHLA 0 0 ns
MRD# |OR#="L" tARLD 13 13 ns
tooRLD 135 75 ns
MRD# |OR#="H" "Hiz" tzRLD 9 9 ns
tswLD 5 6.5 ns
tHwWLD 0 0 ns
BHE# tsBHE 5 6 ns
BHE# tH-BHE 0 0 ns
MRD# tsMRD 7 85 ns
MRD# tHMRD 0 0 ns
MWR# tsMWR 7 85 ns
MWR# tH-MWR 0 0 ns
IOR# ts10r 7 85 ns
IOR# tHI0rR 0 0 ns
10W# ts1ow 7 85 ns
10W# tHIoW 0 0 ns
="  IORDY="L" tARDY 115 115 ns
IORDY (Low to High) too-RDY 2 *1 13 2*1 75 ns
IORDY (High to Hiz) tDL-RDY 105 55 ns
Notes
*1 Min Typ
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- - 32Bit Mux Mode
- - PCI DMA
Output CL=50pF LCLKo CL=20pF Figurel8-1 Figurel8-3
(LCLKI) (LCLKo)
Min Max Min Max
MEMCS# too-Mcs 2*1 13 2*1 7 ns
MEMCS# tp1-mcs 2*1 13 2*1 7 ns
ROMCS# tooRrcs 2*1 13 2*1 7 ns
ROMCS# tb1-RCS 2*1 13 2*1 7 ns
10CS# too-1cs 2*1 13 2*1 7 ns
10CS# toiics 2*1 13 2*1 7 ns
(Hiz to Valid) tooLA 15 9 ns
(Valid to Hiz) toLA 115 55 ns
"Hiz” tWzLRrRD 1 1 LCLK
tsrLD 5 6.5 ns
tHRLD 0 0 ns
(Address to Valid) toowLD 2% 14 2*1 8 ns
(Valid to Valid) toowLD 21 14 21 8 ns
(Valid to Hi2) tp1wLD 2% 115 2+ 55 ns
LBE[3:0]# (Invalid to Valid) tpo-LBE 2% 135 2*1 75 ns
LBE[3:0# (Valid to Valid) toiLBE 2+ 135 21 75 ns
AS# ALE tooAsLE 2+*1 135 2*1 75 ns
AS# ALE toLASLE 21 13 2+ 7 ns
LFRAME# too-FrRM 2*1 135 2*1 7.5 ns
LFRAME# to1-FRM 2*1 13 2*1 7 ns
M 10# too-mio 2*1 135 2*1 7.5 ns
M 10# to1-mio 2*1 13 2*1 7 ns
R Wi too-RW 2*1 135 2*1 7.5 ns
R W# tD1-RW 2% 13 2+ 7 ns
LRDY# tsorDY 9 135 ns
LRDY# tH-RDY 0 0 ns
LRDY#="H" tsiRDY 9 135 ns
BTERM# tsBT™ 8 125 ns
BTERM# tHBTM 0 0 ns
DREQ# tsDRQ 5 6.5 ns
DREQ# tH-DRQ 0 0 ns
DACK# tooDAK 2% 14 2*1 75 ns
DACK# tp1pDAK 2% 14 2*1 75 ns
DMATCH# too-DTC 2*1 14 2*1 7.5 ns
DMATCH# tp1-DTC 2*1 14 2*1 7.5 ns
Notes
*1 Min Typ
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Output CL=50pF LCLKo CL=20pF

Figurel8-1 Figurel8-3

APIC-03-120501

(LCLKI) (LCLKo)
Min Max Min Max

DEVCS# ts-Dcs 5 6.5 ns
DEVCSH# tHDCS 0 0 ns
SPACE tsspc 5 6.5 ns
SPACE tHspc 0 0 ns
tsiA 5 6.5 ns
tHLA 0 0 ns

twzLrRD 1 1 LCLK
(Hiz to Invalid) tDoRLD 15 9 ns
(Invalid/Valid to Valid) tD1-RLD 14 8 ns
(Valid to Hiz) to2RLD 115 55 ns
tswLD 5 6.5 ns
tH-WLD 0 0 ns
LBE[3:.0# tsLBE 5 6.5 ns
LBE[3:0}# tHLBE 0 0 ns
LFRAME# tsFErM 9 10.5 ns
LFRAME# tH-FRM 0 0 ns
M I10# tsmio 6.5 8 ns
M 10# tHMIo 0 0 ns
R W# tsrw 7 85 ns
R Wi tHRW 0 0 ns
LRDY# (Hiz to High) tDO-RDY 135 75 ns
LRDY# (High to Low) tb1-RDY 2 *1 135 2*1 75 ns
LRDY# (Low to High) to2-RDY 2*1 13 2*1 7 ns
LRDY# (High to Hiz) to3RDY 10 55 ns

Notes
*1 Min Typ
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Plastic QFP-184 pin

22i0,4
QOiO.W
138 93
0 R0 A
139 = 92
= = 55
= = o ™
= = qd
= INDEX =
1845 ® " =47
HUUUUUUUUUUUUUUUIHUUUUUUUUUUUU UUUIIUUUUUUUUUHLHS—,
) Ho4 0.16 154
N
w A +0.05
- , 0.125 015
[‘*—-I AN i iiniiiiiniy mpe 0-
d T O-5i0.120_
1 Unit:mm
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APIC22
- - LVITL
3.3V LvDD LVTTL
5V
DC LSl
APIC22 5V
"Hiz” 5v
“Hiz”
) } Typ
Tj
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Prefetch RD Posted WR

Adapter Control Register Direct RD

DMA
m PCI to Local Local to PCI
PCI APIC22
PCI APIC22
PCI
APIC22 TAG
APIC22
APIC22 PCI Posted WR
APIC22
-
Local State Control Register Local Master Access No Local Prefetch
BREQ# PCI
BREQ# Local State Control

Register Local Master Access No Local Prefetch
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- - LRDY#
32Bit Mux LRDY#
Idle LRDY#
LRDY# LCLK
LRDY# LFRAME#
LRDY#
BTERM# LRDY#
1 2 3 4 5 6 7 8 9 10 11 12
- S [ A ) A
Chip Select(xxCS? -\ /_ \ /_ o
LAD[31:0] — Hiz —-< Addr X Valid Hiz —< Addr X— Valid —
LBE[3:0]# Invalid X Valid X Invalid X Valid X
LFRAME# \ \ /
C(mgﬁol R?/‘i/agals Invalid X Valid X Invalid X Valid X
LRDY# (A \ # T
S~ LCLK
Figure20-1 LRDY# Dw="0"
1 2 3 4 5 6 7 8 9 10 11

e I I I I O giplpipEakalinl
Chip Select(xxCS?_-\ /_\ /_ -

LAD[31:0] — Hiz —-< Addr X— Valid X\/aJid Ne> lAudX Valid ——

LBE[3:0]# Invalid X Valid / X / Invalid X\ Valid X

LFRAME# \ / /7L _>) f
Control Signals___ s _ Y vad [ [ Joma/f v \) -

LRDY# \

% \ / ( f I\Dummy LRDY#
BTERM#
LRDY#
BTERM# \
\/

Figure20-2 BTERM# LRDY# Dw="1"
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32Bit Mux AW DwW
110

- Local Bus Mode 32Bit Mux
AW="0" DW="0"
Local Bus Control Register(PCI Offset=10h) Set “00000000h”
AW="1" DW="0"
Local Bus Control Register(PCI Offset=10h) Set “00210210h”
AW="0" DW="1"
Local Bus Control Register(PCI Offset=10h) Set “C0840840h”
AW="1" DW="1"
Local Bus Control Register(PCI Offset=10h) Set “COA50A50h”

- - 8/16Bit NonMux
8/16Bit NonMux
PCI PCI
PCI APIC22

PCI APIC22
16Bit (16Bit)
8Bit (8Bit)

DEVCS#

8/16Bit NonMux DEVCS#

APIC22
32Bit Mux
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