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Revision History

Doc Rev 1.0 (P/N 1622X-DS) 09/24/03 (current release)

Technical Information Changesin this Data Book Release

Thetable below liststechnical information that has changed from the INIC-1622 Data Book revision X.0to the
INIC-1622 Data Book revision 1.0. All changes are identified in the manual by change bars in the left-hand
column (superficial or non-technical edits are not indicated).
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all all Initial release.
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INIC-1622 Features

PCIl 32 hit/66 MHz I nterface

» PCI 2.3 compliant interface.
* Burst transfer rate of 264 Mb/s.
» Built in hardware bus master engine.

ATA Interface

» Serial ATA Revisionl.0.
» Serial ATA transfer rate of 1.5 Gb/s.
» Supportstwo SATA channels.

Memory | nterface
«  Support for 512K FLASH and Serial EZPROM.

Data FIFO
» 256 Byte data FIFO for each channel.

On Board PCI Bus Master Engine

» On board Bus Master Engine relieve the system processor from book keeping and enhance perfor-
mance.

Uses | nitio’s Proprietary Host Adapter Mode of Operation

* Initio Proprietary AutoDMA mode (IDMA)
*  Queued/Overlapping ATA Commands Support

Other Features

» Disk RAID 0/1 support.

»  SATA hot plug/unplug hardware support.

* Implements Power Management

» Full driver support for all Major Operating Systems.

» BIOS supports DOS and Windows applications without driver involvement.

» Supports Plug and Play allowing users to change configurations without the use of jumpers.

Copyright

Copyright© 2003 Initio Corporation. All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any
form or by any, electronic, mechanical, photocopying, recording without the express written consent and authorization of Initio Corporation, 650 North
Mary Ave., Sunnyvale, CA 94085

Trademarks

Initio, Inic-, are registered trademarks of Initio Corporation.

Change

Initio Corporation reserves the right to make changes in the product design without reservation and without notification to its users. The Material in this
publication is for information only and is subject to change without notice.
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SECTION 1
Overview

1.1 Introduction

The INIC-1622 provides advanced Host Adapter featuresin asingle 128 pin TQFP package with 2
Serial ATA and a 32 bit/66 MHz PCI 2.3 compliant interface. The third memory interface allows
access to FLASH and Serial E2PROM devices. The Flash interface provides Read/Write access to
the attached BIOS. The Serial E2PROM interface provides Read/Write access to the attached
Serial E2PROM for bus configuration information.

1.1.1 Feature Summary
PCI 32 hit/66 MHz I nterface

* PCI 2.3 compliant interface.
*  Burst transfer rate of 264 Mb/s.
»  Built in hardware bus master engine.

ATA Interface

* Serial ATA Revisionl.0.

e Serial ATA transfer rate of 1.5 Gh/s.
»  Supportstwo SATA channels.

Memory Interface
«  Support for 512K FLASH and Serial E°PROM.

Data FIFO
» 256 Byte data FIFO for each channel.

On Board PCI Bus Master Engine

*  On board Bus Master Engine relieve the system processor from book keeping and enhance
performance.

Uses I nitio’s Proprietary Host Adapter Mode of Operation
* Initio Proprietary AutoDMA mode (IDMA)
*  Queued/Overlapping ATA Commands Support

Other Features

» Disk RAID 0/1 support.

e SATA hot plug/unplug hardware support.

*  Implements Power Management

»  Full driver support for all Major Operating Systems.

»  BIOS supports DOS and Windows applications without driver involvement.

»  Supports Plug and Play allowing users to change configurations without the use of jumpers.

INIC-1622 Data Sheet Confidential 1



Overview

Section 1
Serial ATA O
32 pit/66 MHz 1.5 Gb/:
P! Interface Cho PCI Master &
er _
PRD Engine -« DATAFIFOO |g »| ChO Transport |« »| ChO Link < ChO PHY €
PCI Serial ATA 1
Bus 1.5GH/s
Arbitor
Chl PCI Master & .
PRD Engine < DATAFIFOL (g Ch1 Transport |« »| ChllLink <«—»| ChlPHY <
PCI Slave Serial E2PROM and
Registers FLASH Logic
>
Local Bus
Jy y [Interface
Serial
EPROM FLASH

Figure1-1 INIC-1622 Block Diagram

1.1.2 Reference Documents

»  Peripheral Component Interconnect (PCl) Local Bus Interface Specification, Rev. 2.3
» Serial ATA Specification, Revision 1.0
e Serial ATA Il: Extension to Serial ATA 1.0 Rev. 1.0
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SECTION 2

Pin Definitions
Figure 2-1 shows the pinout of the INIC-1622.
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PADO | 1 96 | PCBE2N
NVRSD | 2 95 | PAD16
NVRCK | 3 94 | PAD17
VDDA | 4 93 | PAD18
RXP1 | 5 92 | VSS
RXN1 | 6 91 | vDDIO
GNDA | 7 90 | PAD19
VDDA | 8 89 | PAD20
GNDA | 9 88 | PAD21
TXN1 | 10 87 | PAD22
TXP1 | 11 86 | PAD23
GNDA | 12 85 | PIDSEL
VDDA | 13 INIC'1622 84 | PCBE3N
RXPO | 14 83 | PAD24
RXNO | 15 82 | PAD25
GNDA | 16 81 | VSS
VDDA | 17 128-PIN TQFP 80 | vbDC
GNDA | 18 79 | PAD26
TXNO | 19 78 | PAD27
TXPO | 20 77 | PAD28
GNDA | 21 TOP VIEW 76 | VSS
VDDP | 22 75 | VDDIO
VDDP | 23 74 | PAD29
EXTR | 24 73 | PAD30
GNDA | 25 72 | PAD31
CLKI/XTALI | 26 71 | PREQN
XTALO | 27 70 | PGNTN
VDDIO | 28 69 | PCLK
SCAN_EN | 29 68 | PRSTN
MCSN | 30 67 | PINTAN
MAO | 31 66 | LED1
MA1 | 32 65 | MD7
MNMITODONODODOANMTOOMNODODOANMTLLONODOO ANMS
NN OMMMOMOMOMTITTITTTTTTTOLLOLOLOOLOOOWOLOLO O O O OO
NzzmvLoogwhwma:owggogﬂgDQI—OHvamo
é%gé%é%g2%%%;;52;;@;;;;;@%%%%%%%
Figure2-1 INIC-1622 TQFP Pin Assignments
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Pin Definitions

Section 2

2.1 PCI Interface Pins

Table 2-1 PCI Interface Pins

SYMBOL TQFP PIN # TYPE DESCRIPTION
PAD[31:00] 72-74,77-79,82-83,86-90, i/o, t/s PCI Address and Data Bus
93-95,108-111,114-115,
117-118,120-121,124-128,1
PCBEN[3:0] 84,96,105,119 i/o, t/s Bus Command and Byte enables
PPAR 104 i/o, t/s Even Parity
PFRAMEN 97 i/o, slt/s | Cycle Frame
PTRDYN 102 i/o, slt/s | Target Ready
PIRDYN 98 i/o, slt/s | Initiator Ready
PIDSEL 85 [ Initialization Device Select
PDEVSELN 101 i/o, glt/s | Device Select
PSTOPN 100 i/o, slt/s | Stop current transaction
PREQN 71 o} Bus Request
PGNTN 70 [ Bus Grant
PINTAN 67 o/d Interrupt A
PERRN 99 i/o, slt/s | Parity Error
PSERRN 103 o/d System Error
PCLK 69 [ PCI Clock
PRSTN 68 [ PCl Reset
PMG66EN 116 [ PCl 66 MHz Enable

2.1.1 Non Supported PCI-32 Pin Signals

IRQB# TCK
IRQCH# TDI
IRQD# TDO
LOCK# TMS
SBO# TRST#
SDONE#
4 Confidential INIC-1622 Data Sheet



Section 2

Pin Definitions

2.2 Memory Interface Pins

Table2-2 Memory |

nterface Pins

SYMBOL TQFP PIN # TYPE | DESCRIPTION
MA[18:0] 56-52,50,49,46-42,39-36, i/o Memory Address Bus
33-31

MD[7:0] 65-58 i/o,t/s | Memory Data Bus
MWRN 34 o] Memory Write Strobe
MRDN 35 o] Memory Read Strobe
MCSN 30 o] BIOS Flash/Eprom Chip Select
NVRCK 3 0 NVRAM serial clock
NVRSD 2 i/o NVRAM serial data
TEST 57 Test Control

2.3 SATA Interface Pins

Table 2-3 SATA Interface Pins
SYMBOL TQFP PIN # TYPE | DESCRIPTION
TXPO 20 o] Channel 0 Differential Transmit positive signal line
TXNO 19 o] Channel 0 Differential Transmit negative signal line
RXPO 14 [ Channel 0 Differential Receive negative signal line
RXNO 15 [ Channel 0 Differential Receive negative signal line
TXP1 11 o] Channel 1 Differential Transmit positive signal line
TXN1 10 o] Channel 1 Differential Transmit negative signal line
RXP1 5 [ Channel 1 Differential Receive negative signal line
RXN1 6 [ Channel 1 Differential Receive negative signal line
CLKI/XTALI 26 [ External Clock Input or Crystal Oscillator Output
XTALO 27 o] Crystal Oscillator Output
EXTR 24 [ External Reference Resister
LEDO 51 o] Channel 0 activity LED
LED1 66 o] Channel 1 activity LED

INIC-1622 Data Sheet
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Pin Definitions Section 2

2.4 Hardware Configuration Pins

The following signal pins are used during system reset (PRSTN) to select system specific function modes.

Table 2-4 Hardwar e Configuration Pins

SYMBOL TQFPPIN# | DESCRIPTION FUNCTION

MDO 68 Reserved Reserved
MD1 69 Reserved Reserved
MD2 70 NVRAM Load Pulldown = load vendor specific configuration space values
Default Pullup = configuration space uses on chip default value
MD3 71 Fast back-to-back | Pulldown = Fast back-to-back disable
Enable Pullup = Fast back-to-back enable
MD4 74 PCI 66 MHz Pulldown = 66 MHz PCI disable
Enable Pullup = 66 MHz PCI enable
MD[6:5] 76-75 Reference Clock 00 =100 MHz
Select 01 = 25MHz
10 = 150MHz

11 = 75MHz (default)

MD7 77 Reserved Reserved

2.5 Power and Ground Pins

Table 2-5 Power and Ground Pins

SYMBOL TQFP PIN # TYPE | DESCRIPTION

GNDA 7,9,12,16,18,21,25 gnd Analog Ground

VSS 41,48,76,81,92,107,113,123 gnd Digital Ground

VDDA (1.8V) 4,8,13,17 pwr Power Supply to Analog I/O’s
VDDC (1.8V) 47,80,112, pwr Power Supply for Core
VDDIO (3.3V) 28,40,75,91,106,122 pwr Power Supply for I/O Drivers
VDDP 22,23 pwr Power Supply for PLL

6 Confidential INIC-1622 Data Sheet



SECTION 3
Address Mapping Summary

3.1 Configuration Spaces AddressM ap

The Configuration Spaceis a contiguous block of 256 bytes accessible from the PCI Bus. For PCI accesses
to the Configuration space, one of AD[31:11] is connected to pin PIDSEL and AD[10:8] = 000b. The
lower 64 bytes of the Configuration Space is the predefined header. The next 32 bytes are INIC-1622 spe-

cific.
31 24| 23 16 | 15 08 | 07 00
Device ID Vendor ID 00h
Status Command 04h
Base Class Sub Class Prog. Interface Revision ID 08h
BIST (NS) Header Type Latency Timer Cache Line Size 0Ch
Base Address 0 (ATA Command-Block Registers for Channel 0) 10h
Base Address 1 (ATA Control-Block Registers for Channel 0) 14h
Base Address 2 (ATA Command-Block Registers for Channel 1) 18h
Base Address 3 (ATA Control-Block Registers for Channel 1) 1Ch
Base Address 4 (ATA Bus Master I/O Registers) 20h
Base Address 5 (ATA Bus Master Memory Mapped Registers) 24h
Reserved 28h
Subsystem ID ‘ Subsystem Vendor ID 2Ch
Expansion ROM Base Address 30h
Reserved ‘ Capabilities Pointer 34h
Reserved 38h
Max_Lat ‘ Min_Gnt Interrupt Pin ‘ Interrupt Line 3Ch
Reserved addresses 40h through D8h. 40-D8h
Power Management Capabilities Next Item Pointer ‘ Capabilities ID DCh
PM Data ‘ PM Bridge Support Power Management Control/Status EOh
Manufacture’s 1D F8h

Note : (NS) indicates Not Supported.

INIC-1622 Data Sheet Confidential



Address Mapping Summary Section 3

3.2 ATA Shadow Registers

These registers are accessible through 1/0O Space only.

3.2.1 Command-Block Register

Command-Block Register for all except the PACKET and SERVICE commands are accessible through
1/0 baseO for channel 0 and base2 for channel 1.

31 24 | 23 16 | 15 08 | 07 00
Sector Number Sector Count Error/Features Data Port 00h
Status/Command Device/Head Cylinder High Cylinder Low 04h

3.2.2 Control-Block Register

Control-Block Register for all except the PACKET and SERVICE commands are accessible through 1/0
basel for channel 0 and base3 for channel 1.

31 24 | 23 16 | 15 08 | 07 00

00h
Alt. Status/Control 04h

3.2.3 Register for the PACKET and SERVICE Commands
PACKET and SERVICE commands are accessible through 1/O base0 for channel 0 and base2 for channel 1.

31 24 | 23 16 | 15 08 | 07 00
Error/Features Data Port 00h
Status/Command Device Select Byte Count High Byte Count Low 04h

8 Confidential INIC-1622 Data Sheet



Section 3 Address Mapping Summary
3.3 1/0 & Memory Mapped Registers Address M ap
3.3.1 Page O Registers
These registers are accessible through both 1/0 base4 and Memory Base.
31 24 | 23 16 | 15 08 | 07 00
LBA Low O Sector Cnt 0 Err/Features 0 PIO Data 0 00h
Stat/Cmd 0 Dev/Head 0 LBA High 0 LBA Mid 0 04h
PRD Control 0 Intr. Mask 0 Intr. Stat 0 Alt Stat/Ctrl 0 08h
PRD Address 0 0Ch
PRD Total Transfer Length O 10h
IDMA Status 0 ‘ IDMA Control 0 14h
CPB Lookup Table Address 0 18h
Reply FF Count 0 Reply FF Queue 0 ‘ Post FF Count 0 Post FF Queue 0 1Ch
SStatus 0 20h
SError 0 24h
SControl 0 28h
SActive 0 2Ch
30h
34h
Scratch 38h
ROM Data Port ROM Addr 2 ROM Addr 1 ROM Addr 0 3Ch
LBA Low 1 Sector Cnt 1 Err/Features 1 PIO Data 1 40h
Stat/Cmd 1 Dev/Head 1 LBA High 1 LBA Mid 1 44h
PRD Control 1 Intr. Mask 1 Intr. Stat 1 Alt Stat/Ctrl 0 48h
PRD Address 1 4Ch
PRD Total Transfer Length 1 50h
IDMA Status 1 IDMA Control 1 54h
CPB Lookup Table Address 1 58h
Reply FF Count 1 Reply FF Queue 1 Post FF Count 1 Post FF Queue 1 5Ch
SStatus 1 60h
SError 1 64h
SControl 1 68h
SActive 1 6Ch
- - - 70h
74h
Scratch 78h
Global Status ‘ Global Control 7Ch
Reserved 80-BBh
Global Interrupt Mask ‘ Global Interrupt Status BCh
Reserved CO-FBh
Reserved NVRAM Port ‘ Reserved Reserved FCh

INIC-1622 Data Sheet
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Address Mapping Summary Section 3

3.3.2 Page 1 Registers

These registers are accessible through both 1/0 base4 and Memory Base.

31 24 ‘ 23 16 | 15 08 | 07 00
TP_DEBUGO 00h
LK_DEBUGO 04h
DCXA0 08h
Reserved 0Ch
DCXCO 10h
Reserved FFLAGO 14h
FPDMA_SM_CSO0 APRD_SM_CSO0 IDMA_SM_CSO0 18h
Reserved 1Ch
PHY_DEBUGO 20h
Reserved 24-37h
PHY_CTLO 38h
SSPLL Feedback Div. SSPLL Input Div. 3Ch
TP_DEBUG1 40h
LK_DEBUG1 44h
DCXA1 48h
Reserved 4Ch
DCXC1 50h
Reserved FFLAG1 54h
FPDMA_SM_CS1 APRD_SM_CsS1 IDMA_SM_CS1 58h
Reserved 5Ch
PHY_DEBUG1 60h
Reserved 64-77h
PHY_CTL1 78h
Global Status Global Control 7Ch
Reserved 84-BBh
Reserved SSPLL PLL Loop SSPLL Modulation BCh
Ctrl.
Reserved CO-FFh

10 Confidential INIC-1622 Data Sheet



Section 3

Address Mapping Summary

3.4 Command Parameter Blocks (CPB) Structure Definition

The Command Parameter Blocks (CPB) structure definition is shown in the table below.

31 24 | 23 16 | 15 08 | 07 00
Control Flags ATA Status ATA Error Response Flags 00h
s|s|s[s|s|s[s]s Total Transfer Length 04h
First PRD pointer (Qword aligned) 08h
Reserved 0Ch
Mirror Control ATA Device/Head ATA Ex. Feature ATA Feature 10h
ATA Ex. Sector Num- ATA Sector Number ATA Ex. Sector Count ATA Sector Count 14h

ber

ATA Ex. Cylinder High ATA Cylinder High ATA Ex. Cylinder Low ATA Cylinder Low 18h
Slave ATA Status Slave ATA Error ATA Control ATA Command 20h

3.5 Physical Region Descriptor (PRD) Structure Definition

Thisregister reflects the current physical pointer to a PRD list in the system memory. The descriptor table
should be aligned on a Dword boundary and cannot cross a 65,536 boundary in memory.

31 24

‘ 23 16

‘ 15 08

07

00

Physical Memory Address

00h

Control Flags

‘ Reserved

‘ Transfer Length

04h

3.6 Summary of Supported PCI Commands

CBE[3:0] Command Master / Slave Mode
0000 Interrupt Acknowledge -
0001 Special Cycle -
0010 1/0 Read Slave
0011 1/0 Write Slave
0100 Reserved -
0101 Reserved -
0110 Memory Read Master/ Slave
0111 Memory Write Master/ Slave
1000 Reserved -
1001 Reserved -
1010 Configuration Read Slave
1011 Configuration Write Slave
1100 Memory Read Multiple Master
1101 Dual Address Cycle Master
1110 Memory Read Line Master
1111 Memory Write and Invalidate Master
INIC-1622 Data Sheet Confidential 11




Address Mapping Summary Section 3

This page isintentially left blank.

12 Confidential INIC-1622 Data Sheet



SECTION 4
Register Descriptions

4.1 Configuration Space Register Descriptions

These registers can be read from or written to from the PCI interface when IDSEL is asserted, AD[1:0] = 00b,
AD[10:8] = 000b and the PCI command indicated on CBE[3:0]# = 1010b or 1011b.

00h Vendor ID (PVID[1:0])
Thisregister identifies“INITIO” asthe Vendor of this device. It will always read “1101h”.

The contents of these registers can be modified just after a power on reset. The new contents of this register will be
fetched by on chip hardware from the external NVRAM. For more details, please see bit LDDFLT in register GSTAT.

PVID1 PVIDO
15 VID15 =0 07 VIDO7 =0
14 VID14 =0 06 VIDO06 = 0
13 VID13=0 05 VIDO5 = 0
12 VID12=1 04 VID04 = 0
11 VID11=0 03 VID03 =0
10 VID10 =0 02 VID02 = 0
09 VID09 = 0 01 VID01=0
08 VIDO8 = 1 00 VIDOO = 1
Bit(s) rw reset Acronym Definition
15:0 r 1101h (VID15-0) Alwaysreads 1101h.

02h DevicelD (PDID[1:0])

Thisregister indicates the Device | dentification number. The Device I dentification number for thisdeviceis*1622h”.

The contents of these registers can be modified just after a power on reset. The new contents of this register will be
fetched by on chip hardware from the external NVRAM. For more details, please see bit LDDFLT in register GSTAT.

PDID1 PDIDO
31 DID15=0 23 DIDO7 =0
30 DID14 =0 22 DID06 = 0
29 DID13=0 21 DIDO5 = 1
28 DID12=1 20 DID04 = 0
27 DID11=0 19 DID03 =0
26 DID10=1 18 DID02 =0
25 DIDO09 = 1 17 DIDO1 =1
24 DID08 = 0 16 DID00 = 0
Bit(s) rw reset Acronym Definition
31:16 r 1622h (DID15-0) Always reads 1622h.

INIC-1622 Data Sheet Confidential 13



Register Descriptions

Section 4

04h Command (PCMDJ[1:0])

The command register provides coarse control over INIC-1622' s ahility to generate and respond to PCI cycles. When
a“00h” iswritten to this register, the INIC-1622 islogically disconnected from the PCI bus for all accesses except
Configuration cycles.

PCMD1 PCMDO
15 RSVD 07 WCTLEN =0
14 RSVD 06 PERESEN
13 RSVD 05 VGAEN =0
12 RSVD 04 MWRIEN
11 RSVD 03 SPECYC =0
10 INTEN 02 BUSMEN
09 FBTBEN =0 01 MSPAEN
08 SERREN 00 ISPAEN

Bit(s) rw reset Acronym Definition

15-11 rw 0 (RSVD) Alwaysreads 0.

10 rw 0 (INTEN) INTERRUPT ENABLE: This bit enables the generation of INTxX signal
whenever there is an interrupt pending.

09 rw 0 (FBTBEN) MASTER FAST BACK-TO-BACK: Thisfeature is not supported.
Alwaysreads 0.

08 rw 0 (SERREN) SERR# ENABLE: When set will enable the SERR# signal to be asserted
when an address parity error is detected on the AD, CBE#, PAR, and
PARG64 signal lines during the address phase. When reset, the SERR# sig-
nal will not be driven if these above conditions occur.

07 rw 0 (WCTLEN) WAIT CONTROL ENABLE: Thisfeatureis not supported. Always reads 0.

06 rw 0 (PERESEN) PERR# ENABLE: When set will enable the PERR# signal to be asserted
when a data parity error is detected on the AD, CBE#, PAR, and PAR64
signal lines during the address phase and will set the Data Parity Error
detected bit in STATUSL register in the Configuration Space. When reset
the Data Parity Error detected bit is set in STATUSL register in the Con-
figuration Space, if a parity error is detected during the address phase, but
the PERR# signal is not asserted.

05 rw 0 (VGAEN) VGA SNOOP ENABLE: Thisfeatureis not supported. Always reads O.

04 rw 0 (MWRIEN) MEMORY WRITE AND INVALIDATE COMMAND ENABLE: When
set will enable the device to issue Memory Write and Invalidate com-
mands. When reset the device will issue Memory Write Commands.

03 rw 0 (SPECYC) SPECIAL CYCLE ENABLE: Thisfeatureis not supported. Always reads O.

02 rw 0 (BUSMEN) BUS MASTER ENABLE: When set, this bit enables the bus master func-
tion of the host adapter. When reset, it disables the host from generating
any PCI requests.

01 rw 0 (MSPAEN) MEMORY SPACE ENABLE: When set, enables the device to respond to
memory space transactions. When reset, disables the devices ability to
respond to memory space transactions.

00 rw 0 (ISPAEN) I/O SPACE ENABLE: When set, enables the device to respond to I/0O

space transactions. When reset, disables the devices ability to respond to I/
O space transactions.

14
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Section 4 Register Descriptions

06h Status (PSTUS[1:0])

The status register is used to record status information for PCI bus related events. To reset any writeable bit, write
that bit value with a 1.

PSTUS1 PSTUSO
31 DPERR 23 FBTBC
30 SSERR 22 RSVD
29 RMABT 21 M66C
28 RTABT 20 CAPLST
27 STABT 19 INTSTAT
26 DEVSELO1 =0 18 RSVD
25 DEVSELO00 = 1 17 RSVD
24 DPERD 16 RSVD
Bit(s) rw reset Acronym Definition
31 rw 0 (DPERR) DETECTED PARITY ERROR STATUS: When set, it indicates that the

device detected a 36 bit parity error during the address phase or write data
phase as atarget, or a parity error during aread data phase as a master.

30 rw 0 (SSERR) SIGNALED SY STEM ERROR STATUS: When set, it indicates that the
device generated a system error on the SERR# line.

29 rw 0 (RMABT) RECEIVED MASTER ABORT STATUS: When set it indicates that the
device as a bus master received a Master Abort.

28 rw 0 (TRABT) RECEIVED TARGET ABORT STATUS: When set, it indicates that the
device as a bus master received a Target Abort.

27 rw 0 (STABT) SIGNALED TARGET ABORT STATUS: When set, it indicates to the
master that the device as atarget is unable to respond due to some fatal
condition.

26-25 rw 01 (DEVSEL[01:00]) DEVICE SELECT TIMING STATUS: Device asserts DEV SEL# signal
in the medium timing mode for any bus command, i.e., two clocks after
FRAME# is asserted.

24 rw 0 (DPERD) MASTER DATA PARITY ERROR DETECTED: When set, this bit indi-
cates that the device as a Bus Master either observed PERR# asserted, or
the Bus Master asserted PERR# and the Parity Error Response bit was
enabled in the Command Register in the Configuration Space.

23 rw 0 (FBTBC) FAST BACK TO BACK STATUS: The device as atarget is not capable
of fast back to back transactions. With the configuration bit MD3, FBTBC
can be enabled or disabled.

22 rw 0 reserved RESERVED. Alwaysreads 0.

21 rw 0 (M66C) 66MHZ CAPABLE STATUS: The device isincapable of running at
66Mhz. With the configuration bit MD4, M66C can be enabled or dis-
abled.

20 rw 1 (CAPLST) CAPABILITIESLIST: Indicatesif the device implements the pointer for
aNew capabilitieslink list at offset 34h. Always reads 1.

19 rw 0 (INTSTAT) INTERRUPT STATUS: Indicatesthat an interrupt is pending.

18-16 rw 0 reserved RESERVED. Alwaysreads 0.
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Register Descriptions Section 4

08h DeviceRevision ID (PRID)

Thisregister identifies the revision level of the device. It indicates different steppings of the device. For the first step
of thisdeviceit will read as a 01h. Subsequent steps of the device reflect an increment of 1.

PRID
07 RIDO7
06 RIDO6
05 RIDO5
04 RID04
03 RIDO3
02 RID02
01 RIDO1
00 RIDOO
Bit(s) rw reset Acronym Definition
07-00 r 01h (RID[07:00]) REVISION ID: Indicates the device step number. Every subsequent revi-
sion step reflects an increment by 1 with respect to the previous revision
step number.

0%h Programming Interface (PPI)
This register identifies the Programming Interface the device supports. For IDMA mode, it always reads 00h.

Note: The contents of these registers can be modified just after a power on reset. The new contents of this register
will be fetched by on chip hardware from the external NVRAM. For more details, please see bit LDDFLT in register
GSTAT.

PRID
15 PI07 =0
14 PI06 =0
13 PI05 =0
12 PI04=0
11 PI03=0
10 PI02=0
09 PI01=0
08 PI00 =0
Bit(s) rw reset Acronym Definition
1508 r 00h  (PI[07:00]) PROGRAMMING INTERFACE

16 Confidential INIC-1622 Data Sheet



Section 4 Register Descriptions

OAh Sub Class (PSC)
Thisregister identifies the device as a Serial ATA type device. It always reads 06h.

Note: The contents of these registers can be modified just after a power on reset. The new contents of this register
will be fetched by on chip hardware from the external NVRAM. For more details, please see bit LDDFLT in register
GSTAT.

SC

23 SC07=0
22 SC06=0
21 SC05=0
20 SC04=0
19 SC03=0
18 SC02=1
17 SCo01=1
16 SC00=0

Bit(s) rw reset Acronym Definition
23-16 r 06h (SC[07:00]) SUB CLASS: Thisregister defines the Sub Class of the device. The

default value of thisregister is“06h” meaning Serial ATA device.

0Bh BaseClass(PBC)

Thisregister identifies the device as a Mass Storage Controller. It always reads 01h.

Note: The contents of these registers can be modified just after a power on reset. The new contents of this register
will be fetched by on chip hardware from the external NVRAM. For more details, please see bit LDDFLT in register
GSTAT.

SC

31 BCO07 =0
30 BC06 =0
29 BC05=0
28 BC04 =0
27 BC03=0
26 BC02=0
25 BC01=0
24 BCO0 =1

Bit(s) rw reset Acronym Definition
31-24 r 01h (BC[07:00]) BASE CLASS: Thisregister defines the Base Class of the device. It always

reads “01h” indicating that the device is a Mass Storage Controller.
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OCh Cacheline Size (PCLYS)

Thisregister specifiesthe system Cache Line Size in 32-bit words only if the Memory Write and Invalidate enable bit
isset to alinthe Command register. In this case the device will issue either Memory Write and Invalidate, Memory
Read Line or Memory Read Multiple Commands. If thisbit is reset then the device will issue either Memory Write or
Memory Read Commands. The device uses the value stored in the Cache Line Size register to determine when to
issue Cache commands at Cache Line boundries.

PCLS

07 CLS07

06 CLS06

05 CLS05

04 CLS04

03 CLS03

02 CLS02

01 CLSO01

00 CLS00
Bit(s) rw reset Acronym Definition
07-00 rw 01h (CLS[07:00]) CACHE LINE SIZE: The value stored in the Cache Line Register deter-

mines when the INIC-1622 issues Cache Line referenced commands based
on the number of data bytes stored in the Data Fifo internal to the chip.

ODh Latency Timer (PLT)

Thisregister specifies the Master Latency Timer value for a PCl Master when the device is on the PCI bus. The least
three significant bits are hard wired to 0, resulting in a PCLK granularity of 8 PCLK’s.

PLT
15 LTO7
14 LTO6
13 LTO5
12 LTO4
11 LTO3
10 LTO2=0
09 LTO1=0
08 LTO0O=0

Bit(s) rw reset Acronym Definition

15-11 rw 0 (LT[07:03]) LATENCY TIMER [07:03]: Indicates the Bus Master latency period in
PCLK time units.

10-08 r 0 (LT[02:00]) LATENCY TIMER [02:00]: These 3 bits always read 0, setting the granu-

larity to 8 PCLK's.
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Section 4 Register Descriptions

OEh Header Type (PHDT)

Thisregister identifies the layout of bytes beginning at offset 10h in the PCI configuration space. In addition, thisreg-
ister specifies whether the device is a single or multi function device.

PHDT

23 MFDEV =0
22 HDTO06 = 0
21 HDTO05 =0
20 HDTO04 =0
19 HDT03 =0
18 HDT02 =0
17 HDTO01 =0
16 HDTO0 =0

Bit(s) rw reset Acronym Definition

23 r 0 (MFDEV) MULTI FUNCTION STATUS: Thisdeviceisasingle function device. It
always reads 0.

22-16 r 0 (HDT[06:00]) HEADER TYPE [06:00]: These 5 bits alwaysread 0, to indicate the lay-

out of bytes 10h-3Fh in the configuration space.

OFh Built In Self Test (BIST)

Thisregister is used to control the invocation of a PCl device' s BIST and to report the status of BIST. This device
does not support BIST and always reads 0.

PBIST

31 BISTO7 =0
30 BIST06 =0
29 BISTO5=0
28 BIST0O4 =0
27 BISTO3 =0
26 BIST02=0
25 BISTO1=0
24 BISTO0 =0

Bit(s) rw reset Acronym Definition
31-24 r 0 (BIST[31:24]) BUILT IN SELF TEST: This device does not support BIST. It aways
reads 0.
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10h Base Address0 (PBASEOQ)

Thisregister allows a PCl devices' s 1/O functions to be dynamically mapped into a system’s |/O address space.

PBASEOQO

31 BAIO31 23 BAIO23 15 BAIO15 07 BAIO07 =0
30 BAIO30 22 BAIO22 14 BAIO14 06 BAIO06 =0
29 BAIO29 21 BAIO21 13 BAIO13 05 BAIO05 =0
28 BAIO28 20 BAIO20 12 BAIO12 04 BAIO04 =0
27 BAIO27 19 BAIO19 11 BAIO11 03 BAIO03 =0
26 BAIO26 18 BAIO18 10 BAIO10 02 BAIO02 =0
25 BAIO25 17 BAIO17 09 BAIO09 01 RSVD =0
24 BAIO24 16 BAIO16 08 BAIO08 00 IOSPIND = 1

Bit(s) rw reset Acronym
31-08 rw 00h (BAIQ[31:08])

07-02 r 00h (BAIO[07:02])

reserved

(IOSPIND)

Definition

[/O BASE ADDRESS [31:08]: These are read/write bits allowing the sys-
tem to access channel 0 Command Block Registers.

RESERVED: These bits alwaysread 0.
RESERVED: This bit always reads 0.

I/O ADDRESS SPACE INDICATOR: This bit always reads 1 indicating
that the device' s base address register is requesting 1/O space.

14h Base Address 1 (PBASEL)

Thisregister allows a PCl devices' s /O functions to be dynamically mapped into a system’s |/O address space.

PBASE1

31 BAIO31 23 BAIO23 15 BAIO15 07 BAIOO07 =0
30 BAIO30 22 BAIO22 14 BAIO14 06 BAIO06 =0
29 BAIO29 21 BAIO21 13 BAIO13 05 BAIO05 =0
28 BAIO28 20 BAIO20 12 BAIO12 04 BAIO04 =0
27 BAIO27 19 BAIO19 11 BAIO11 03 BAIO03 =0
26 BAIO26 18 BAIO18 10 BAIO10 02 BAIO02 =0
25 BAIO25 17 BAIO17 09 BAIO09 01 RSVD =0
24 BAIO24 16 BAIO16 08 BAIO08 00 IOSPIND =1

Bit(s) rw reset Acronym

31-08 rw 00h

(BAIO[31:08])

(BAIO[07:02])

Definition

I/O BASE ADDRESS [31:08]: These are read/write bits allowing the sys-
tem to access channel 0 Control Block Registers.

RESERVED: These bits alwaysread 0.

01 r 0 reserved RESERVED: This bit always reads 0.

00 r 1 (IOSPIND) I/O ADDRESS SPACE INDICATOR: This bit always reads 1 indicating
that the device' s base address register is requesting 1/O space.
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Register Descriptions

18h Base Address2 (PBASE?2)

Thisregister allows a PCl devices' s /O functions to be dynamically mapped into a system'’s |/O address space.

PBASE2

31 BAIO31 23 BAIO23 15 BAIO15 07 BAIOO7 =0
30 BAIO30 22 BAIO22 14 BAIO14 06 BAIO06 =0
29 BAIO29 21 BAIO21 13 BAIO13 05 BAIO05 =0
28 BAIO28 20 BAIO20 12 BAIO12 04 BAIO04 =0
27 BAIO27 19 BAIO19 11 BAIO11 03 BAIO03 =0
26 BAIO26 18 BAIO18 10 BAIO10 02 BAIO02 =0
25 BAIO25 17 BAIO17 09 BAIO09 01 RSVD =0
24 BAIO24 16 BAIO16 08 BAIO08 00 IOSPIND = 1

Bit(s) rw reset Acronym
31-08 rw 00h (BAIQ[31:08])

07-02 r 00h (BAIO[07:02])

reserved

(IOSPIND)

Definition

I/O BASE ADDRESS [31:08]: These are read/write bits allowing the sys-
tem to access channel 1 Command Block Registers.

RESERVED: These bits alwaysread 0.
RESERVED: This bit always reads 0.

I/O ADDRESS SPACE INDICATOR: This bit always reads 1 indicating
that the device' s base address register is requesting 1/O space.

1Ch Base Address 3 (PBASE3)

Thisregister allows a PCl devices' s /O functions to be dynamically mapped into a system’s |/O address space.

PBASE3

31 BAIO31 23 BAIO23 15 BAIO15 07 BAIOO7 =0
30 BAIO30 22 BAIO22 14 BAIO14 06 BAIO06 =0
29 BAIO29 21 BAIO21 13 BAIO13 05 BAIO05 =0
28 BAIO28 20 BAIO20 12 BAIO12 04 BAIO04 =0
27 BAIO27 19 BAIO19 11 BAIO11 03 BAIO03 =0
26 BAIO26 18 BAIO18 10 BAIO10 02 BAIO02 =0
25 BAIO25 17 BAIO17 09 BAIO09 01 RSVD =0
24 BAIO24 16 BAIO16 08 BAIO08 00 IOSPIND = 1

Bit(s) rw reset Acronym

31-08 rw 00h

(BAIO[31:08])

(BAIO[07:02])

Definition

I/O BASE ADDRESS [31:08]: These are read/write bits allowing the sys-
tem to access channel 1 Control Block Registers.

RESERVED: These bits alwaysread 0.

01 r 0 reserved RESERVED: This bit always reads 0.

00 r 1 (IOSPIND) I/O ADDRESS SPACE INDICATOR: This bit always reads 1 indicating
that the device' s base address register is requesting 1/O space.
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20h Base Address 4 (PBASE4)

Thisregister allows a PCl devices' s 1/O functions to be dynamically mapped into a system’s |/O address space.

PBASE4
31 | BAIO31 23 | BAIO23 15 | BAIO15 07 | BAIOO7 =0
30 | BAIO30 22 | BAIO22 14 | BAIO14 06 | BAIOO6 =0
29 | BAIO29 21 | BAIO21 13 | BAIO13 05 | BAIOO5=0
28 | BAIO28 20 | BAIO20 12 | BAIO12 04 | BAIO04=0
27 | BAIO27 19 | BAIO19 11 | BAIO11 03 | BAIO03=0
26 | BAIO26 18 | BAIO18 10 | BAIO10 02 | BAIO02=0
25 | BAIO25 17 | BAIO17 09 | BAIOO9 01 |RSVD=0
24 | BAIO24 16 | BAIO16 08 | BAIOO8 00 | IOSPIND=1
Bit(s) rw reset Acronym Definition

31-08 rw 00h

07-02 r  0Oh

(BAIO[31:08])

(BAIO[07:02])
reserved

(IOSPIND)

[/O BASE ADDRESS [31:08]: These are read/write bits allowing the sys-
tem to access IDMA 1/O registers.

RESERVED: These bits alwaysread 0.
RESERVED: This bit always reads 0.

I/O ADDRESS SPACE INDICATOR: This bit always reads 1 indicating
that the device' s base address register is requesting 1/O space.

24h  Memory Base Address (PBAM)

Thisregister allows a PCI devices's memory functions to be dynamically mapped into a system’s memory address
space. These are the lower 32 bits of the Memory Space Base Address of a 64-bit address space.

PBAM

31 | BAMO31 23 | BAMO023 15 | BAMO15 07 | BAM0O07 =0

30 | BAMO30 22 | BAMO022 14 | BAMO14 06 | BAMOO6 =0

29 | BAMO029 21 | BAMO21 13 | BAMO13 05 | BAMO0O05 =0

28 | BAMO028 20 | BAMO020 12 | BAMO12 04 | BAMO004 =0

27 | BAMO027 19 | BAMO19 11 | BAMO11=0 03 | PREFETCH=0
26 | BAMO026 18 | BAMO18 10 | BAM010=0 02 | MEMTYP1=0
25 | BAMO025 17 | BAMO17 09 | BAMO009 =0 01 | MEMTYPO=0
24 | BAM024 16 | BAMO16 08 | BAMO008 =0 00 | MSPIND =1

Bit(s) rw reset Acronym Definition

31-08 rw 00h

(BAMO[31:12])

MEMORY BASE ADDRESS [31:12]: These are the 32 read/write address
bits allowing the system to map the device into a 32-bit address space.

07-04 r Oh  (BAMO[11:04]) MEMORY BASE ADDRESS[11:04]: These bitsalwaysread 0 indicating
arequest for a4 Kbyte block of memory address space.

03 r 0 (PREFETCH) PREFETCHABLE: Thisbit always reads 0, indicating that its memory is
not prefetchable.

02-01 r 00b (MEMTYP[01:00]) MEMORY TYPE: These bhit always read 00b, indicating that the device's
base address register is 32 bits and is requesting a Memory Space Base
address anywhere within the 32-bit Memory Space.

00 r 0 (MSPIND) MEMORY ADDRESS SPACE INDICATOR: This bit always reads 0
indicating that the device is requesting memory space.
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2Ch Sub System Vendor 1D, Sub System 1D (PSUBVID[1:0], PSUBID[1:0])

The Subsystem Vendor ID and Subsystem ID registers are used to uniquely identify the add-in board or subsystem
where the PCI deviceresides. They provide away for add-in card vendors to distinguish their cards from one another
even when the cards have the same PCI controller installed.

Note: The contents of these registers can be modified just after a power on reset. The new contents of this register
will be fetched by on chip hardware from the external NVRAM. For more details, please see bit LDDFLT in register
GSTAT.

PSUBID[1:0] PSUBVID[1:0]
31 | PSUBID15=0 23 | PSUBIDO7 =0 15 | PSUBVID15=0 07 | PSUBVIDO7 =0
30 | PSUBID14=0 22 | PSUBID06 =0 14 | PSUBVID14 =0 06 | PSUBVID06 =0
29 | PSUBID13=0 21 | PSUBIDO5 =1 13 | PSUBVID13=0 05 | PSUBVIDO5 =0
28 | PSUBID12=1 20 | PSUBID04 =0 12 | PSUBVID12=1 04 | PSUBVID04 =0
27 | PSUBID11=0 19 | PSUBID03 =0 11 | PSUBVID11=0 03 | PSUBVID03 =0
26 | PSUBID10=1 18 | PSUBID02 =0 10 | PSUBVID10=0 02 | PSUBVID02 =0
25 | PSUBID09 =1 17 | PSUBIDO1 =1 09 | PSUBVID09 =0 01 | PSUBVIDO1=0
24 | PSUBIDO08 =0 16 | PSUBIDOO =0 08 | PSUBVID08 =1 00 | PSUBVIDOO =1
Bit(s) rw reset Acronym Definition

31-16 r 1622h (PSUBID[1:0]) SUBSY STEM ID: Default always reads 1622h.
15-00 r 1101h (PSUBVID[1:0]) SUBSYSTEM VENDOR ID: Default always reads 1101h.

30h Expansion ROM Base Address (PBAR)

Thisregister allows a PCI device' s expansion ROM to be mapped into a system’ s physical address space. A maxi-
mum of 512K bytes ROM space is supported.

PBAR
31 | BAR31 23 | BAR23 15 | BAR15=0 07 | RSVD=0
30 | BAR30 22 | BAR22 14 | BAR14=0 06 | RSVD=0
29 | BAR29 21 | BAR21 13 | BAR13=0 05 | RSVD=0
28 | BAR28 20 | BAR20 12 | BAR12=0 04 | RSVD=0
27 | BAR27 19 | BAR19 11 | BAR11=0 03 | RSVD=0
26 | BAR26 18 | BAR18=0 10 | RSVD=0 02 | RSVD=0
25 | BAR25 17 | BAR17=0 09 |RSVD=0 01 |RSVD=0
24 | BAR24 16 | BAR16=0 08 | RSVD=0 00 | EXROMEN
Bit(s) rw reset Acronym Definition
31-19 rw 00h (BAR[31:19]) EXPANSION ROM BASE ADDRESS [31:19]: These are read/write bits

allowing the system to map in increments of 512K bytes of Expansion
ROM space. Base Address may share adecoder with the I/O and Memory
Base Address Register, device independent software should not access any
other base address register of this device while the expansion ROM
decode for this device is enabled.

07-02 r 00h (BAR[18:11]) EXPANSION ROM BASE ADDRESS [18:11]. Always read 0 to set the
maximum size of the Expansion ROM device to be 512 Kbytes.
10-01 r 0OOh  reserved RESERVED: This bit always reads 0.
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00 rw 0 (EXROMEN) EXPANSION ROM DECODE ENABLE: When set it enables the decode
of the Expansion ROM within System memory address space. Bit 1 of this
device's Command register, the Memory Space Control bit, has prece-
dence over this bit. It must be set to avalue of 1 for this bit to enable the
expansion ROM address decode.

34h Capabilities Pointer (CAPPTR)

Thisregister is the pointer for the PClI Power management capability offset.

CAPPTR

07 CAPPTRO7 =1
06 CAPPTRO6 =1
05 CAPPTR05=0
04 CAPPTRO04=1
03 CAPPTRO03=1
02 CAPPTRO02=1
01 CAPPTRO01=0
00 CAPPTRO0=0

Bit(s) rw reset Acronym Definition

07-00 r DCh (CAPPTR[07:00]) CAPABILITIESPOINTER: Thispointer pointsto the PCl Power man-
agement capability offset.

3Ch Interrupt Line Select (PIL)

Thisregister identifies which interrupt request line of a system interrupt controller the PCI device' sinterrupt lineis
connected to. Note that these encodings specify the physical pin on the system interrupt controller that the interrupt
lineis connected to. These encodings do not specify the interrupt vector that is generated by the interrupt controller.

PIL

07 IL07

06 IL06

05 ILO5

04 IL04

03 IL03

02 IL02

01 IL01

00 ILOO
Bit(s) rw reset Acronym Definition
07-00 rw 0 (IL[07:00]) INTERRUPT LINE VALUE: Values between 00h:FEh is the interrupt

line number that the device is connected to. A value of FFh indicates that
the device' sinterrupt lineis not connected to a system interrupt controller.
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3Dh Interrupt Pin Select (PIP)

Thisregister identifies which interrupt pin, INTA# through INTD#, a device function uses. This register assistsin the
proper initialization of the Interrupt Line register.

PIP
15 IPO7 =0
14 IP06 = 0
13 IPO5 =0
12 IP04 =0
11 IP03 =0
10 IP02 =0
09 IP01=0
08 IPOO = 1
Bit(s) rw reset Acronym Definition
15-08 r 01h (IP[07:00]) INTERRUPT PIN: This register always reads 01h indicating that the

device usesinterrupt pin INTA#.

3Eh Minimum Grant (PMG)

Thisregister specifies the burst period (assuming a clock rate of 33Mhz) required by the device. The valueis speci-
fied in increments of 250ns (0.25us).

PMG

23 MGO07 =0
22 MGO06 =0
21 MGO05 =0
20 MGO04 =0
19 MGO03 =0
18 MGO02 =0
17 MGO01 =0
16 MGO00 =0

Bit(s) rw reset Acronym Definition
23-16 r 00h (MG[07:00]) MINIMUM GRANT VALUE: Alwaysreads 0.
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3Fh Maximum Latency (PML)

Thisregister specifies how often (assuming a clock rate of 33Mhz) the device needs to gain access to the PCI Bus.
The value is specified in 250ns increments (0.25us).

PML

31 MLO7 =0
30 MLO6 =0
29 MLO5 =0
28 MLO4 =0
27 MLO3 =0
26 MLO2 =0
25 MLO1 =0
24 MLOO =0

Bit(s) rw reset Acronym Definition
31-24 r 00h  (ML[0O7:00]) MAXIMUM LATENCY VALUE: Always reads 0.

DCh Capability ID (CID)

CID

07 CID7=0
06 CID6 =0
05 CID5=0
04 CID4=0
03 CID3=0
02 CID2=0
01 CID1=0
00 CIDO =1

Bit(s) rw reset Acronym Definition
07-00 r 01h (CID) CAPABILITY ID: Indicates that the device supports PClI PMS.

DDh Next Item Pointer (NIP)

NIP

07 NIP7

06 NIP6

05 NIP5

04 NIP4

03 NIP3

02 NIP2

01 NIP1

00 NIPO
Bit(s) rw reset Acronym Definition
07-00 r 00h (NIP) NEXT ITEM POINTER: The next capability pointsto the next capability;

00h indicates the end of thelink list of capabilities.
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DEh Power Management Capabilities (PMC)

PMC
15 PMC15=0 07 PMC07 =0
14 PMC14=0 06 PMCO06 = 0
13 PMC13=1 05 PMCO05 =0
12 PMC12=0 04 PMC04 =0
11 PMC11=0 03 PMC03 =1
10 PMC10=1 02 PMC02=0
09 PMC09 =0 01 PMCO1=1
08 PMC08 =0 00 PMC00 =0

Bit(s) rw reset Acronym Definition

15-14 r 0 reserved RESERVED: Alwaysreads 0.

13 r 1 (PMC13) PMC [13]: This bit when set to one indicates that the IDMA may assert
PME# from the D2 state if the signal UINTRQ (unsolicited interrupt) is
asserted on either channel.

11-12 r 0 reserved RESERVED: Alwaysreads 0.

10 r 1 (PMC10) PMC [10]: This bit when set to one indicates that IDMA supports the D2
(standby) state.

09-04 r reserved RESERVED: Alwaysreads 0.

03 r 1 (PMCO03) PMC[03]: Thishbit when set to one indicates that theIDMA requiresa PCl
clock to assert PME#.

02-00 r 010b (PMC00/01/02) PMC [02/01/00]: These bits when set to 010b indicate that the IDMA

complies with version 1.1 of the PCI PMS.

EOh Power Management Control/Status (PMCYS)

PMCS [15]: Indicates whether PME# can be asserted from power state
D3-Cold. Fixed to zero indicating that the IDMA does not support PME#

PMCS

15 PMCS15 07 RSVD =0

14 RSVD =0 06 RSVD =0

13 RSVD =0 05 RSVD =0

12 RSVD =0 04 RSVD =0

11 RSVD =0 03 RSVD =0

10 RSVD =0 02 RSVD =0

09 RSVD =0 01 PMCS01

08 PMCS08 00 PMCS00
Bit(s) rw reset Acronym Definition
15 rw 0 (PMCS[15])

assertion from the D3-Cold state.

14-09 r 00Oh reserved RESERVED: Alwaysreads 0.
08 rw 0 (PMCS[08])

PME# ENABLE: Controls the enable and disable of PM E#. When this bit
is set to one, PME# is enabled. When this bit is cleared to zero, PME# is
disabled.
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07-02 r 00h reserved RESERVED: Alwaysreads 0.
01-00 rw 00 (PMCS[01/00]) PMC STATE CONTROL: Power Management State Control bits.

E2h Power Management Bridge Support Extension (BSE)

BSE

07 BSEO07 =0
06 BSE06 =0
05 BSE05 =0
04 BSE04 =0
03 BSE03 =0
02 BSE02 =0
01 BSEO1 =0
00 BSE00 =0

Bit(s) rw reset Acronym Definition
07-00 r 00h  (BSE) BRIDGE SUPPORT EXTENSION

E3h Power Management Data (PMDR)

PMDR

07 PMDRO7 =0
06 PMDRO06 =0
05 PMDRO05 =0
04 PMDRO04 =0
03 PMDRO03 =0
02 PMDRO02 =0
01 PMDRO1 =0
00 PMDRO00O =0

Bit(s) rw reset Acronym Definition
07-00 r 00h (PMDR) IDMA POWER MANAGEMENT DATA

F8h Manufacture'sID (MFTID)

MFTID
31 | MFTID31 23 | MFTID23 15 | MFTID15 07 | MFTIDO7
30 | MFTID30 22 | MFTID22 14 | MFTID14 06 | MFTIDO6
29 | MFTID29 21 | MFTID21 13 | MFTID13 05 | MFTIDO5
28 | MFTID28 20 | MFTID20 12 | MFTID12 04 | MFTIDO4
27 | MFTID27 19 | MFTID19 11 | MFTID11 03 | MFTIDO3
26 | MFTID26 18 | MFTID18 10 | MFTID10 02 | MFTIDO2
25 | MFTID25 17 | MFTID17 09 | MFTIDO9 01 | MFTIDO1
24 | MFTID24 16 | MFTID16 08 | MFTIDO8 00 | MFTIDOO
Bit(s) rw reset Acronym Definition
31-00 r 1181 (MFTID[31:00]) MANUFACTURE'SID: Always reads 1101 1101h.
1101
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Section 4 Register Descriptions

4.2 Page01/0 & Memory Mapped Register Descriptions

These registers are accessible through the first page of PCl Base Address Space 4 using 1O cycles or PCl Base
Address Space 5 by memory cycles. The register pageis selected through GCTRL (offset 7C) bit 15. When this bit
iscleared, page 0 is selected.

Based/5+00h (Ch0)  ATA DataPort (ADATA)
Base4/5 + 40h (Ch 1)

Reset: HW Reset
This 16 bit register provides a data port for ATA PIO data transfer.

An 8-bit write to address 00 will perform awrite to the lower 8 bits of ATA data.
A 16-bit write to address 00 will perform aword write to the entire 16 bits of ATA data.

ADATA1 ADATAO
15 ADATA15 07 ADATAO07
14 ADATA14 06 ADATA06
13 ADATA13 05 ADATA05
12 ADATA12 04 ADATA04
11 ADATA11 03 ADATA03
10 ADATA10 02 ADATA02
09 ADATA09 01 ADATAO01
08 ADATA08 00 ADATA00
Bit(s) rw reset Acronym Definition

15:00 rw 00h (ADATA[15:00]) ATA DATA: ATA PIO transfer data port.

Based/5+ 01h (Ch0)  ATA Error/Feature (AERR/AFEAT)
Base4/5 + 41h (Ch 1)

Reset: HW Reset

Thisregister isadual purpose ATA register. When write, itisthe ATA Features register whose function is command
dependent. When read, it serves asthe ATA Error register which reports the status of the current command.

AFEAT AERR
15 AFEATO7 15 AERRO7
14 AFEAT06 14 AERRO06
13 AFEATO5 13 AERRO05
12 AFEAT04 12 AERR04
11 AFEAT03 11 AERRO3
10 AFEAT02 10 AERRO02
09 AFEATO1 09 AERRO1
08 AFEAT00 08 AERROO
Bit(s) rw reset Acronym Definition

15:08 w 00h (AFEAT[07:00]) ATA FEATURES: Write only and the content is command dependent.
15:08 r 00h (AERR[07:00]) ATA ERROR: Read only and the content is command dependent.
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Based/5+ 02h (Ch0)  ATA Sector Count (ASECCNT)
Based/5 + 42h (Ch 1)

Reset: HW Reset

Thisregister corresponds to the ATA Sector Count register.

ASECCNT

23 ASECCNTO7
22 ASECCNTO06
21 ASECCNTO05
20 ASECCNTO04
19 ASECCNTO03
18 ASECCNTO02
17 ASECCNTO1
16 ASECCNTO0

Bit(s) rw reset Acronym Definition
23:16 rw 00h (ASECCNT[07:00]) ATA SECTOR COUNT: The content is command dependent.

Base4/5+03h (Ch0) ATA LBA Low (ALBAL)
Based/5 + 43h (Ch 1)
Reset: HW Reset

Thisregister correspondsto the ATA LBA Low register.

ALBAL

31 ALBALO7
30 ALBALO6
29 ALBALO5
28 ALBALO4
27 ALBALO3
26 ALBALO2
25 ALBALO1
24 ALBALOO

Bit(s) rw reset Acronym Definition
31:24 rw 00h (ALBAL[07:00]) ATA LBA LOW: The content is command dependent.
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Based/5+04h (Ch0)  ATA LBA Mid (ALBAM)
Based/5 + 44h (Ch 1)

Reset: HW Reset

Thisregister correspondsto the ATA LBA Mid register.

ALBAM

07 ALBAMO7
06 ALBAMO6
05 ALBAMO5
04 ALBAMO4
03 ALBAMO3
02 ALBAMO2
01 ALBAMO1
00 ALBAMOO

Bit(s) rw reset Acronym Definition
07:00 rw 00h (ALBAM[07:00]) ATA LBA MID: The content is command dependent.

Based/5+05h (Ch0)  ATA LBA High (ALBAH)
Based/5 + 45h (Ch 1)

Reset: HW Reset

Thisregister correspondsto the ATA LBA High register.

ALBAH

15 ALBAHO7
14 ALBAHO06
13 ALBAHO05
12 ALBAHO04
11 ALBAHO03
10 ALBAHO02
09 ALBAHO1
08 ALBAHO00

Bit(s) rw reset Acronym Definition
15:08 rw 00h (ALBAH[07:00]) ATA LBA HIGH: The content is command dependent.
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Based/5+06h (Ch0)  ATA Device (ADEV)
Base4/5 + 46h (Ch 1)

Reset: HW Reset

Thisregister corresponds to the ATA Device register.

ADEV
23 ADEVO07
22 ADEV06
21 ADEVO05
20 ADEV04
19 ADEV03
18 ADEVO02
17 ADEVO01
16 ADEV00
Bit(s) rw reset Acronym Definition

23:16 rw 00h (ADEV[07:00]) ATA DEVICE: The content is command dependent.

Based/5+07h (Ch0) ATA StatussCommand (ACMD/ASTAT)
Base4/5 + 47h (Ch 1)
Reset: HW Reset

Thisregister isadual purpose ATA register. When write, it isthe ATA Command register. When read, it serves as
the ATA Status register which reports the status of the current command.

ACMD ASTAT
31 ACMDO7 31 ASTATO7
30 ACMDO6 30 ASTAT06
29 ACMDO5 29 ASTATO5
28 ACMDO04 28 ASTAT04
27 ACMDO3 27 ASTATO3
26 ACMDO2 26 ASTATO2
25 ACMDO1 25 ASTATO1
24 ACMDO0 24 ASTAT00

Bit(s) rw reset Acronym Definition

w

1:24 w 00h (ACMD[07:00]) ATA COMMAND: Writeonly and it contains the command code being
sent to the device.

31:24 r 00h (ASTAT[07:00]) ATA STATUS: Read only and the content is device status. The content
is updated to reflect the current state of the device and the progress of any
command being executed.
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Base4/5+08h (Ch0)  ATA AlternateStatus/Control (ACTRL/AASTAT)
Base4/5 + 48h (Ch 1)

Reset: HW Reset

Thisregister isadua purpose ATA register. When write, it isthe ATA Device Control register. When read, it serves
asthe ATA Alternate Status register which reports the status of the current command.

ACTRL AASTAT
07 ACTRLO7 07 AASTATO7
06 ACTRLO6 06 AASTAT06
05 ACTRLO5 05 AASTATO5
04 ACTRLO4 04 AASTATO4
03 ACTRLO3 03 AASTATO3
02 ACTRLO2 02 AASTATO2
01 ACTRLO1 01 AASTATO1
00 ACTRLOO 00 AASTATO0

Bit(s) rw reset Acronym Definition

o

7:00 w 00h (ACTRL[07:00]) ATA DEVICECONTROL: Writeonlyit allowsthe host to software reset
attached devices and to enable/disable INTRQ signals. Both devices
respond to a single write to this register.

07:00 r 00h (AASTAT[07:00])) ATA ALTERNATE STATUS: Read only and it contains the same value
as the Status register at address 07h.
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Based/5 + 09h (Ch 0)
Based/5 + 49h (Ch 1)

ATA Interrupt Status (INTSTAT)

Reset: HW Reset & Channd Reset

Thisregister contains the interrupt status of the corresponding SATA channel.

INTSTAT

15 CHINTP

14 RSVD

13 CHQINT

12 CHUIRQ

11 FTLINT

10 CHCINT

09 CHON

08 CHOFF
Bit(s) rw reset Acronym
15 r 0 (CHINTP)

14 r 0 reserved
13 r 0 (CHQINT)

12 r 0 (CHUIRQ)

11 r 0  (FTLINT)
10 r 0 (CHCINT)
09 r 0 (CHON)

08 r 0 (CHOFF)

Definition

CHANNEL INTERRUPT PENDING: This bit reflects the masked inter-
rupt status of the SATA channel.

RESERVED: Alwaysreads 0.

CHANNEL QUEUE INTERRUPT: Channel Reply FIFO queue not
empty interrupt.

CHANNEL UNSOLICITED INTERRUPT: Channel Unsolicited interrupt
(ATAINT).

FATAL ERROR INTERRUPT: Fatal Error interrupt.
CHANNEL COMPLETE INTERRUPT: Channel Complete interrupt.

SATA CHANNEL ON: SATA Channel detected a device being plugged
in.

SATA CHANNEL OFF: SATA Channel detected adevice being
unplugged.
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Based/5+ 0Ah (Ch0)  ATA Mask Interrupt Status (MINTSTAT)
Base4/5 + 4Ah (Ch 1)

Reset: HW Reset

Thisregister is used to mask the corresponding SATA channel interrupts.

MINTSTAT
23 RSVD
22 RSVD

21 MCHQINT
20 MCHUIRQ
19 MFTLINT
18 MCHCINT
17 MCHON
16 MCHOFF

Bit(s) rw r Acronym Definition

23-22 r 0 reserved RESERVED: Alwaysreads 0.

21 rw 0 (MCHQINT) MASK CHANNEL QUEUE INTERRUPT: Mask Channel Reply FIFO
gueue empty interrupt.

20 rw 0 (MCHUIRQ) MASK CHANNEL UNSOLICITED INTERRUPT: Mask Channel Unso-
licited interrupt.

19 rw 0 (MFTLINT) MASK FATAL ERROR INTERRUPT: Mask channel fatal error inter-
rupt.

18 rw 0 (MCHCINT) MASK CHANNEL COMPLETE INTERRUPT: Mask Channel Complete
interrupt.

17 rw 0 (MCHON) MASK SATA CHANNEL ON: Mask SATA Channel detected adevice
being plugged in.

16 rw 0 (MCHOFF) MASK SATA CHANNEL OFF: Mask SATA Channel detected adevice
being unplugged.
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Base4/5 + 0Bh (Ch 0)
Based/5 + 4Bh (Ch 1)

Reset: HW Reset

Physical Region Descriptor (PRD) Control (PRDCTL)

Thisregister provides controls for PRD modes of operations.

PRDCTL
31 DMAEN
30 RSVD
29 RSVD
28 RSVD
27 DIR
26 RSVD
25 RSVD
24 Start/Stop

Bit(s) rw r Acronym
31 rw 0 (DMAEN)

30-28 r 000b reserved

27 rw 0 (DIR)

26-25 r 00b  reserved
24 rw 0 (Start/Stop)

Definition

DMA TRANSFER ENABLE: If setto 1, DMA transfer isused. If
cleared, PIO transfer is used.

RESERVED: Should return to zero on read.

DIRECTION: This bit sets the direction of the bus master transfer. When
Clear, PCI master reads are performed. When set to one, PCl master
writes are performed.

RESERVED: Should return to zero on read.

BUS MASTER: Bus Master operation of the adapter is enabled by setting
this bit to one. Master operation may be halted by clearing this bit to zero.
All state information is lost when a zero is written.
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Based/5 + 0Ch (Ch 0) Physical Region Descriptor (PRD) Table Pointer
Base4/5 + 4Ch (Ch 1) (PRDTP)

Reset: HW Reset
Thisregister reflects the current physical address of the system memory. In the scatter/gather mode, when bit 7 of the

DMA Command register is set, this register contains the current physical pointer to the scatter/gather list. The
descriptor table should be aligned on a Dword boundary and cannot cross a 65,536 boundary in memory.

DPRDTP

31 | PRDTP31 23 | PRDTP23 15 | PRDTP15 07 | PRDTPO7

30 | PRDTP30 22 | PRDTP22 14 | PRDTP14 06 | PRDTPO6

29 | PRDTP29 21 | PRDTP21 13 | PRDTP13 05 | PRDTPO5

28 | PRDTP28 20 | PRDTP20 12 | PRDTP12 04 | PRDTPO4

27 | PRDTP27 19 | PRDTP19 11 | PRDTP11 03 | PRDTPO3

26 | PRDTP26 18 | PRDTP18 10 | PRDTP10 02 | PRDTPO2

25 | PRDTP25 17 | PRDTP17 09 | PRDTPO9 01 | PRDTPO1=0

24 | PRDTP24 16 | PRDTP16 08 | PRDTPO8 00 | PRDTP0O0 =0
Bit(s) rw reset Acronym Definition
31-02 rw 0 (PRDTP[31:02]) PRD TABLE ADDRESS: Base address of Physical Descriptor table.
01-00 r 0 (PRDTP[01:00]) RESERVED: Alwaysreads 0.

Physical Region Descriptor Table Entry

The memory region specified by the descriptor should not straddle a 65,536 boundary. The byte count is 16 bits long
and avalue of zero indicates 65,536. Bit 7 of the last byte indicates the end of table. The bus master operation should
be terminated when this bit is set.

The sum of the descriptor byte count must be equal to or greater than the size of the disk transfer request.

S 8AIRLKAITRNIRIIGSGSEEIZYS S~ 0w o A0
Memory Region Physical Base Address [31:01] 0
E Reserved Byte Count [15:01] 0
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Based/5 + 10h (Ch 0) Physical Region Descriptor (PRD) Total Transfer
Based/5 + 50h (Ch 1) Length (PXFRCNT)

Reset: HW Reset

Thisregister reflects the total transfer length of the entire PRD chain.

PXFRCNT
31 PXFRCNTSO07 23 PXFRCNT23 15 PXFRCNT15 07 PXFRCNTO7
30 PXFRCNTSO06 22 PXFRCNT22 14 PXFRCNT14 06 PXFRCNTO6
29 PXFRCNTSO05 21 PXFRCNT21 13 PXFRCNT13 05 PXFRCNTO5
28 PXFRCNTSO04 20 PXFRCNT20 12 PXFRCNT12 04 PXFRCNTO04
27 PXFRCNTSO03 19 PXFRCNT19 11 PXFRCNT11 03 PXFRCNTO3
26 PXFRCNTS02 18 PXFRCNT18 10 PXFRCNT10 02 PXFRCNTO2
25 PXFRCNTSO01 17 PXFRCNT17 09 PXFRCNTO09 01 PXFRCNTO1
24 PXFRCNTSO00 16 PXFRCNT16 08 PXFRCNTO8 00 PXFRCNTOO

Bit(s) rw reset Acronym Definition

31-24 rw 0 (PXFRCNTS[07:00])PRD REMAIN COUNT SIGN BITS: These sign bits will be updated after
every PRD chain completion.

23-00 rw 0 (PXFRCNT[23:00])PRD TOTAL TRANSFER COUNT: This counter will be updated after
every PRD chain completion

Based/5+ 14h (Ch0)  IDMA Control (IDMCTL)
Based/5 + 54h (Ch 1)
Reset: HW Reset

IDMCTL
15 MMSTR 07 aGo
14 MSLVSEL1 06 aPSE
13 MSLVSELO 05 aRSTADM
12 MSLV 04 aABT
11 RSVD 03 aAUTEN
10 RSVD 02 aRSTA
09 HWFRZEN 01 UNFREZ
08 alEN 00 FREZEN
Bit(s) rw reset Acronym Definition
15 rw 0 (MMSTR) MIRROR MASTER: If set to 1 indicates the current SATA channel will

act as the mirroring master.

14:23 rw  01b (MSLVSEL[01:00]) SLAVE INDEX: If the current channel is selected to be the master, this 2
bits register selects which channel will act as the mirror slave.

00 = channel 0;
01 = channel 1;
10 = reserved;
11 =reserved

Note: Setting a channel to be both mirror master and slave is prohibited.

12 rw 0 (MSLV) MIRROR SLAVE: If set to 1 indicates the current SATA channel will act
asamirroring slave.
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11-10
09

08

07

06

05

03

02

01

00

r

r'w

r'w

r'w

r'w

r'w

r'w

r'w

r'w

r'w

r'w

o

reserved

(HWFRZEN)

(alEN)

(aGO0)

(aPSE)

(aRSTADM)

(aABT)

(aAUTEN)

(aRSTA)

(UNFREZ)

(FREZEN)

RESERVED: Alwaysreads 0.

HARDWARE FREEZE ENABLE: If set to 1, it will enable hardware to
automatically freeze IDMA engine if an error status occurs. If cleared,
software has full control of when to freeze the IDMA engine. This bit is
used in conjunction with FREZEN (bit 00 of this register).

PCI CHANNEL INTERRUPT DISABLE: When clear, inthe ATA regis-
ter mode the interrupts generated by the channel are propagated through to
the PCI bus. When set, interrupts are not propagated to the PCI bus.

ADMA GO: When set, the ADMA start to run. When clear, the channel
operates only in ATA register mode.

ADMA PAUSE: When set, the AMDA does not follow the CPB chain nor
access the CPB Lookup table. The software shall pause operations before
modifying the CPB chain pointers by the use of aPSE and aPAD

RESET ADMA: Set by the host to indicate areset. Cleared by the host
after 1usto allow the ADMA to come out of the IDLE state.

Thisreset signal will reset the IDMA engine and abort all PCI master con-
troller activities.

ABORT PENDING COMMANDS: A self clearing bit that is set by host
software to abort all pending commands.

ADMA AUTO-POLL ENABLE: Thisbit is used to enable adevice to
assert a Service Interrupt in an overlapped/queued situation.

ATA HARD RESET: When set, the ATA reset signal is asserted. If the
host set this bit to one, wait for a minimum reset time, and then clear this
bit to zero.

Thisreset signal will reset all ATA shadow registers and the PHY layer.

UNFREEZE IDMA: A self clearing bit that will unfreeze the IDMA oper-
ation after an error condition.

FREEZE ENABLE: This bit works in conjunction with HWFRZEN
(bit 09 of this register) as shown below:

HWFRZEN FREZEN

0 0 IDMA normal operations

0 1 IDMA engine is frozen by software until
FREZEN is cleared.

1 0 IDMA normal operations

1 1 If device returns an error status, IDMA will

be frozen until software writes a1 to the
UNFREZ bit to unfreeze the IDMA engine.
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Based/5 + 16h (Ch 0)
Based/5 + 56h (Ch 1)

Reset: HW Reset & Channd Reset

IDMA Status (IDMSTAT)

IDMSTAT

31 RSVD 23 aDONE

30 RSVD 22 aPSD

29 RSVD 21 aSTPD

28 RSVD 20 aUIRQ

27 RSVD 19 aLGCY

26 RSVD 18 RSVD

25 RSVD 17 aCPBERR

24 RSVD 16 aPERR

Bit(s) rw reset Acronym Definition

31-24 r 0 reserved RESERVED: Alwaysreads 0.

23 r 0 (aDONE) ADMA DONE: In PRD mode, when set, it indicates that the PRD has
completed. In IDMA mode, it indicates the AMDA has finished one or
more CPBs.

22 r 1 (aPsD) ADMA PAUSE: When set, indicates the ADMA has stopped as aresult of
aPSE being set and the current transfer has been completed.

21 r 1 (aSTPD) ADMA STOPPED: When set, indicatesthe AMDA has stopped as aresult
of aGO being cleared, an error occurring, or no more valid CPBsto be
processed.

20 r X (aUIRQ) ATA UNSOLICITED IRQ: When set, indicates the ATA unsolicited
interrupt lineis active.

19 r 1 (aLGCY) ADMA LEGACY: When set, indicates that the ADMA isin ATA register
mode.

18 r 0 reserved RESERVED: Alwaysreads 0.

17 r 0 (aCPBERR) ADMA CPB ERROR: When set, indicates that at |east one of the CPB-
error response flags in he CPB has been set to one exception the case of
cPSEXC and pIGEX set to one.

16 r 0 (aPERR) PCI ERROR MODE: When set, indicates a PCI error has occurred.
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Base4/5 + 18h (Ch 0) CPB Lookup Table Address (CPBLAR)
Based/5 + 58h (Ch 1)

Reset: HW Resat & Channd Reset

The CPB Lookup Table Addressis only used in overlapped or queued operation. It isinitialized by the system soft-
ware with the physical address of the CPB Lookup Table.

CPBLAR
31 | CPBLAR31 23 | CPBLAR23 15 | CPBLARI15 07 | CPBLARO7
30 | CPBLAR30 22 | CPBLAR22 14 | CPBLAR14 06 | CPBLARO6
29 | CPBLAR29 21 | CPBLAR21 13 | CPBLAR13 05 | CPBLARO5
28 | CPBLAR28 20 | CPBLAR20 12 | CPBLAR12 04 | CPBLARO4
27 | CPBLAR27 19 | CPBLAR19 11 | CPBLAR11 03 | CPBLARO3
26 | CPBLAR26 18 | CPBLAR18 10 | CPBLAR10 02 | CPBLARO2
25 | CPBLAR25 17 | CPBLAR17 09 | CPBLARO09 01 | CPBLARO1
24 | CPBLAR24 16 | CPBLAR16 08 | CPBLAROS 00 | CPBLAROO
Bit(s) rw reset Acronym Definition
31-00 rw 0 (CPBLAR[31:00]) IDMA LOOKUP TABLE ADDRESS: IDMA Lookup Table Register
Address.

Base4/5 + 1Ch (Ch 0) Posting Queue FIFO (PTQFIFO)
Base4/5 + 5Ch (Ch 1)
Reset: HW Reset & Channel Reset

Thisregister is used to post Command Tag's by the Host to the INIC-1622. It is written by the Host and read by the
DMA engine. Hardware must insure that the Host has access to this register for writes without having to stop the
DMA engine. This FIFO queue can hold up to 32 Command Tag's. The posting FIFO can be read by the Host if nec-
essary.

PTQFIFO
07 | RSVD
06 | RSVD
05 | RSVD

04 PTQFIFO04
03 PTQFIFOO03
02 PTQFIFO02
01 PTQFIFOO1
00 PTQFIFO00

Bit(s) rw reset Acronym Definition
07-05 r 0 reserved RESERVED: Alwaysreads 0.

04:00 rw * (PTQFIFO[04:00]) POSTING QUEUE FIFO: Thisisawindow into a 32-byte FIFO.

NOTE: Reading this register when the FIFO is empty returns FFh.
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Based/5 + 1Dh (Ch 0) Posting Queue FIFO Count (PTQCNT)
Based/5 + 5Dh (Ch 1)

Reset: HW Reset & Channd Reset

Thisread-only register keeps a count of the number of Command Tag's in the Posting Queue FIFO.

PTQCNT
15 | RSVD
14 | RSVD

13 PTQCNTO5
12 PTQCNTO4
11 PTQCNTO3
10 PTQCNTO02
09 PTQCNTO1
08 PTQCNTOO

Bit(s) rw reset Acronym Definition
15-14 r 0 reserved RESERVED: Alwaysreads 0.
13-08 r 0 (PTQCNT[05:00]) POSTING QUEUE FIFO COUNT: Keepstrack of the number of Com-

mand Tag entries in the Posting Queue FIFO.

Base4/5 + 1Eh (Ch 0) Reply Queue FIFO (RPQFIFO)

Base4/5 + 5Eh (Ch 1)

Reset: HW Reset & Channel Reset

Thisregister is used to reply Command Tag' s by the INIC-1622 to the Host. It iswritten by the DMA engine and read

by the Host. Hardware must insure that the Host has access to this register for reads without having to stop the DMA
engine. This FIFO queue can hold up to 32 Command Tag's. This FIFO is read-only by the Host.

RPQFIFO
23 RSVD
22 RSVD
21 RSVD

20 RPQFIFO04
19 RPQFIFO03
18 RPQFIFO02
17 RPQFIFO01
16 RPQFIFO00

Bit(s) rw reset Acronym Definition
2321 r 0 reserved RESERVED: Alwaysreads 0.

20-16 r 0 (RPQFIFO[04:00]) REPLY QUEUE FIFO: Thisisawindow into a 32 bytes FIFO.

Note: Reading this register when the FIFO is empty returns FFh.
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Base4/5 + 1Fh (Ch 0)

Based/5 + 5Fh (Ch 1)
Reset: HW Reset & Channd Reset

Reply Queue FIFO Count (RPQCNT)

Thisread-only register keeps a count of the number of Command Tag'sin the Reply Queue FIFO.

RPQCNT

31

RSVD

30

RSVD

29

RPQCNTO05

28

RPQCNTO04

27

RPQCNTO03

26

RPQCNTO02

25

RPQCNTO1

24

RPQCNTO00

31-30 r
29-24 v

Bit(s) rw reset Acronym
0
0

reserved

(RPQCNT[05:00])

Definition
RESERVED: Alwaysreads 0.

REPLY QUEUE FIFO COUNT: Keepstrack of the number of completed
Command Tag entries in the Reply Queue FIFO.
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Base4/5 + 20h (Ch 0) Serial ATA Interface Status (SSTATUS)
Based/5 + 60h (Ch 1)

Reset: HW Reset & Channd Reset

Thisisaread only register which conveys the current state of the interface and host adapter. The content of the regis-
ter is updated continuously and asynchronously by the host adapter.

SSTATUS
31 | RSVD 23 | RSVD 15 | RSVD 07 | SPDO3
30 | RSVD 22 | RSVD 14 | RSVD 06 | SPDO2
29 | RSVD 21 | RSVD 13 | RSVD 05 | SPDO1
28 | RSVD 20 | RSVD 12 | RSVD 04 | SPD0O
27 | RSVD 19 | RSVD 11 | IPMO3 03 | DETO3
26 | RSVD 18 | RSVD 10 | IPMO02 02 | DETO2
25 | RSVD 17 | RSVD 09 | IPMO1 01 | DETO1
24 | RSVD 16 | RSVD 08 | IPM0O 00 | DETO0
Bit(s) rw reset Acronym Definition
31-12 r 0 reserved RESERVED: Alwaysreads 0.
11-08 r 0 (IPM[03:00]) INTERFACE POWER MANAGEMENT STATE:
0000b = Device not present or communication not established.
0001b = Interface in active state.
0010b = Interface in PARTIAL power management state.
0110b = Interface in SLUMBER power management state.
All other values reserved.
07-04 r 0 (SPD[03:00]) NEGOTIATED INTERFACE COMMUNICATION SPEED:
0000b = No negotiated speed (device not present or communication not
established.
0001b = Generation 1 communication rate negotiated.
All other values reserved.
03-00 r 0 (DET[03:00]) INTERFACE DEVICE DETECTION AND PHY STATE:

0000b = No device detected and Phy communication not established.

0001b = Device presence detected but Phy communication not
established.

0011b = Device presence detected but Phy communication established.

0100b = Phy in offline mode as aresult of the interface being disabled
or running in a BIST loopback mode

All other values reserved.

NOTE: Theinterface must be in the active state for the DET value to be accurate. When the interface isin the partial
or slumber state, no communication between the host and target is established resulting in aDET value corresponding
to no device present or no communication established. As aresult, the insertion or removal of a device may not be
accurately detected under all conditions.
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Base4/5 + 24h (Ch 0) Serial ATA Error (SERROR)
Based/5 + 64h (Ch 1)

Reset: HW Resat & Channd Reset

Thisregister conveys the supplemental interface error information to complement the error information available in
the Shadow Register block Error Register.

SERROR

31 | RSVD 23 | DIAGS 15 | RSVD 07 | RSVD
30 | RSVD 22 | DIAGH 14 | RSVD 06 | RSVD
29 | RSVD 21 | DIAGC 13 | RSVD 05 | RSVD
28 | RSVD 20 | DIAGD 12 | RSVD 04 | RSVD
27 | RSVD 19 | DIAGB 11 | ERRE 03 | RSVD
26 | RSVD 18 | DIAGW 10 | ERRP 02 | RSVD
25 | DIAGF 17 | DIAGI 09 | ERRC 01 | ERRM
24 | DIAGT 16 | DIAGN 08 | ERRT 00 | ERRI

Bit(s) rw reset Acronym Definition

31-26 r 00h reserved RESERVED: Alwaysreads 0.

25 rw 0 (DIAGF) UNRECOGNISED FISTY PE: When set to 1, thisbit indictates that since

the bit was | ast cleared, one or more FIS's were received by the transport
layer with good CRC but had a FIS type field that was not recognized.

24 rw 0 (DIAGT) TRANSPORT STATE TRANSITION ERROR: When set to 1, it indi-
cates that an error has occurred in the transition from one state to another
within the Transport layer since the last time this bit was cleared.

23 rw 0 (DIAGS) LINK SEQUENCER ERROR

22 rw 0 (DIAGH) HANDESHAKE ERROR

21w 0 (DIAGC) CRC ERROR

20 rw 0 (DIAGD) DISPARITY ERROR

19 rw 0 (DIAGB) 10B TO 8B DECODE ERROR

8 rw 0 (DIAGW) COMM WAKE

17 rw 0 (DIAGI) PHY INTERNAL ERROR

16 rw 0 (DIAGN) PHYRDY CHANGE

1512 r Oh  reserved RESERVED: Alwaysreads 0.

11 rw 0 (ERRE) INTERNAL ERROR

10 rw 0 (ERRP) PROTOCOL ERROR

09 rw 0 (ERRC) NON-RECOVERED PERSISTENT COMMUNICATION OR DATA
INTEGRITY ERROR

08 rw 0 (ERRT) NON-RECOVERED TRANSIENT DATA INTEGRITY ERROR

07-02 r 00h reserved RESERVED: Alwaysreads 0.

01 rw 0 (ERRM) RECOVERED COMMUNICATION ERROR

00 rw 0 (ERRI) RECOVERED DATA INTEGRITY ERROR
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Based/5 + 28h (Ch 0)
Based/5 + 68h (Ch 1)

Reset: HW Reset

Serial ATA Control (SCONTROL)

Thisregister is the interface by which software controls the SATA interface capabilities.

SVONTROL
31 | RSVD 23 | RSVD 15 | RSVD 07 | SPDO3
30 | RSVD 22 | RSVD 14 | RSVD 06 | SPDO2
29 | RSVD 21 | RSVD 13 | RSVD 05 | SPDO1
28 | RSVD 20 | RSVD 12 | RSVD 04 | SPD0O
27 | RSVD 19 | RSVD 11 | IPMO3 03 | DETO3
26 | RSVD 18 | RSVD 10 | IPMO02 02 | DETO2
25 | RSVD 17 | RSVD 09 | IPMO1 01 | DETO1
24 | RSVD 16 | RSVD 08 | IPM0O 00 | DETO0
Bit(s) rw reset Acronym Definition
31-12 r 0 reserved RESERVED: Alwaysreads 0.
11:08 rw 0 (IPM[03:00]) ENABLED INTERFACE POWER MANAGEMENT STATE: Thiscan
be invoked via SATA interface power management capabilities.
0000b = No interface power management state restrictions.
0001b = Transition to PARTIAL power management state disabled.
0010b = Transition to SLUMBER power management state disabled.
0110b = Transition to both PARTIAL and SLUMBER power manage-
ment state disabled.
All other values reserved.
07:04 rw 0 (SPD[03:00]) HIGHEST ALLOWED COMMUNICATION SPEED:
0000b = No speed negotiation restrictions.
0001b = Limit speed negotiation to a rate not greater than Generation 1
communication rate.
All other values reserved.
03:00 rw 0 (DET[03:00]) DEVICE DETECTION AND INTERFACE INITIALIZATION CONTROL:
0000b = No device detection or initialization action requested.
0001b = Perform interface initialization communication initialization
sequence to establish communication.
0100b = Disable the SATA interface and put Phy in offline mode.
All other values reserved.
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Based/5+2Ch (Ch0)  Serial ATA Active (SACTIVE)
Based/5 + 6Ch (Ch 1)

Reset: HW Resat & Channd Reset

Thisregister shows the status of the SATA interface.

SACTIVE
31 SACTIVE31 23 SACTIVE23 15 SACTIVE15 07 SACTIVEOQ7
30 SACTIVES30 22 SACTIVE22 14 SACTIVE14 06 SACTIVEO6
29 SACTIVE29 21 SACTIVE21 13 SACTIVE13 05 SACTIVEOQ5S
28 SACTIVE28 20 SACTIVE20 12 SACTIVE12 04 SACTIVEO4
27 SACTIVE27 19 SACTIVE19 11 SACTIVE1l 03 SACTIVEO3
26 SACTIVE26 18 SACTIVE1S8 10 SACTIVE10 02 SACTIVEO2
25 SACTIVE25 17 SACTIVEL7 09 SACTIVEOQ9 01 SACTIVEO1
24 SACTIVE24 16 SACTIVE16 08 SACTIVEOS 00 SACTIVEOQO

Bit(s) rw reset Acronym Definition

31-00 rw 0 (SACTIVE[31:00]) SERIAL ATA ACTIVE: Bit positions are set to one for each command
TAG dtill outstanding. Device clears bit positions when command is com-
pleted.

Based4/5+3Ch  External EEPROM Address(EPAD)
Reset: HW Reset

Thisregister provides the address for the external BIOS. It also provides Auto Address Increment Control.

EPAD
23 | RSVD 15 | EPAD15 07 | EPADO7
22 | RSVD 14 | EPAD14 06 | EPADO6
21 | RSVD 13 | EPAD13 05 | EPADO5
20 | RSVD 12 | EPAD12 04 | EPADO4
19 | RSVD 11 | EPAD11 03 | EPADO3
18 | EPAD18 10 | EPAD10 02 | EPADO2
17 | EPAD17 09 | EPADO9 01 | EPADO1
16 | EPAD16 08 | EPADOS 00 | EPADOO
Bit(s) rw reset Acronym Definition
2319 r 00h reserved RESERVED: Alwaysreads 0.

18:00 rw 0 (EPADI[18:00]) E’PROM ADDRESS: These bits are used to provide the address offset for
the device’s BIOS.
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Based/5 + 3Fh External EEPROM Data Port (EPDATA)
Reset: HW Reset

Thisregister provides a data port to read/write data from/to the external BIOS.

EPDATA

31 EPDATAO7
30 EPDATAO6
29 EPDATAO5
28 EPDATAO4
27 EPDATAO3
26 EPDATAO02
25 EPDATAO1
24 EPDATAOO

Bit(s) rw reset Acronym Definition

31:24 rw * (EPDATA[07:00]) E’PROM DATA PORT: These bits provide a port to read/write data from/
to the E2PROM BIOS.

Based/5+ 7Ch  Global Control (GCTRL)
Reset: HW Reset
Thisregister controls various functions of the INIC-1622.

GCTRL
15 RPGSEL 07 RSVD
14 SINT 06 RSVD
13 SOFTRST 05 LED1
12 PWRDWN 04 LEDO
11 FTHD1 03 SWLED
10 FTHDO 02 MIREN
09 RSVD =0 01 EEPRG
08 GINTDIS 00 MRMUL
Bit(s) rw reset Acronym Definition
15 rw 0 (RPGSEL) REGISTER PAGE SELECT:
0 = Register Page 0 will be accessible;
1 = Register Page 1 will be accessible
14 rw 0 (SINT) SOFTWARE INTERRUPT SET: Thisisaself clearing bit that enables
the software interrupt, SOFTINT, in the GINT register.
13 rw 0 (SOFTRST) SOFTWARE RESET: A self clearing bit that generates a warm reset to

the entire chip. The duration of the software reset equals 3 PCI clock wide.

Thisreset signal will reset the entire chip except the PCI configuration
registersand PHY layer.

12 rw 0 (PWRDWN) POWERDOWN: When set, the LINK-PHY interface will go into power-
down mode. When clear, LINK-PHY interface will resume operation in
normal mode.
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11:20 rw  00b  (FTDH[1:0])
09 r 0 reserved
08 rw 0 (GINTDIS)
07-06 r 0 reserved
05 rw 0 (LEDY)

04 rw 0 (LEDO)

03 rw 0 (SWLED)
02 rw 0 (MIREN)
01 rw 0 (EEPRG)
00 rw 0 (MRMUL)
Base4/5 + 7Eh

FIFO THRESHOLD These two bits determine the point at which a PCI
burst transfer occurs. The definitions are as follows :

=00- FIFO %Full during aread
FIFO % Empty during write

=01- FIFO Full during aread
FIFO Empty during awrite

=10- FIFO % Full during aread
FIFO ¥ Empty during awrite

=11- Reserved
RESERVED: These bits are reserved for future definition. Always reads 0.

GLOBAL INTERRUPT DISABLE: When set to 1, PCI interrupt will be
disabled. When set to 0, PCI Interrupt is enabled.

RESERVED: These bits are reserved for future definition. Always reads O.

LED1 CONTROL: When HWLED is set, this port allows software to con-
trol the LED flash frequency.

LEDO CONTROL: When HWLED is set, this port allows software to con-
trol the LED flash frequency.

SOFTWARE CONTROL LED ENABLE: When set, software has full con-
trol of LED activity. When clear, the LED’ s are controlled by hardware.

MIRRORING ENABLE: When set to 1, write data will be mirrored to
both channel 0 & channel 1.

ENABLE EEPROM PROGRAMMING: When set, the external EEPROM
can be programmed. When reset, the external EEPROM cannot be pro-
grammed. Thisbit being set also allows the Subclass, subsystem device ID
and subsystem vendor ID registers to be programmed.

ENABLE MEMORY READ MULTIPLE COMMAND: When set, the
device as abus master will use this command to fetch multiple cache lines.
When reset, the device will use the Memory Read Command instead.

Global Status (GSTAT)

Reset: HW Reset & Channel Reset
Thisregister indicates the type of ATA connector being used.

GSTAT
31 RSVD 23 RSVD
30 RSVD 22 RSVD
29 CH1IDLE 21 RSVD
28 CHOIDLE 20 RSVD
27 RSVD 19 RSVD
26 RSVD 18 RSVD
25 SATAPST1 17 RSVD
24 SATAPSTO 16 LDDFLT
Definition

Bit(s) rw reset Acronym

31-30

r

0 reserved

RESERVED: Always reads 0.
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29 r 1 (CHLDLE)

286 r 1 (CHOIDLE)

27-26 r 00b  reserved
25 r 0 (SATAPST])

24 r 0 (SATAPSTO)

2317 r 00h  reserved
16 r * (LDDFLT)

CHANNEL 1 IDLE: When set, this bit indicates thatChannel 1isidle and
there is no pending command

CHANNEL 0 IDLE: When set, this bit indicates thatChannel O isidle and
there is no pending command

RESERVED: Always reads 0.
SECONDARY DEVICE PRESENT:

1 = device present

0 = nodeviceplugged in
PRIMARY DEVICE PRESENT:

1 = device present

0= nodeviceplugged in
RESERVED: Always reads 0.

LOAD DEFAULT STATUS: Thisbhit is set with the value sensed on pin
MD2 after a power on reset. MD2 needs to be pulled down if the hardware
isto retain the default power on reset values for the following registers:

Sub System ID, Sub System Vendor ID, Sub Class, Vendor ID and
Device ID.

If the sensed value of pin MD2 after a power on reset is a one (default),
then the hardware will load the 72 bit shifted in value from the Non Vola-
tile Serial EEPROM. The format for this datain the Non Volatile
SEEPROM is as follows:

Bytes0-1  Sub System Vendor ID
Bytes2-3  Sub System ID

Byte 4 Sub Class

Bytes5-6  Vendor ID

Bytes7-8  Device D

Based4/5+ BCh  Global Interrupt Status (GINTYS)
Reset: HW Reset & Channel Reset
Thisregister provides the global status of the interrupt inside the INIC-1622.

GINTS
15 GINT 07 RSVD
14 SOFTINT 06 RSVD
13 RSVD 05 RSVD
12 RSVD 04 RSVD
11 RSVD 03 RSVD
10 RSVD 02 RSVD
09 RSVD 01 CHLINT
08 RSVD 00 CHOINT
Bit(s) rw reset Acronym Definition

15 r 0 (GINT)

GLOBAL INTERRUPT:
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14 r 0  (SOFTINT)
13-02 r 00h  reserved

01 r 0  (CHLINT)
00 r 0 (CHOINT)
Base4/5 + BEh

Reset: HW Reset
Thisregister provides the global interrupt mask for various interrupt sources.

SOFTWARE INTERRUPT: This bit will be set while software writes ‘1’
to SINT in GCTRL register. When software writes ‘' 1', this bit will be
cleared.

RESERVED: Always reads 0.

CHANNEL 1 INTERRUPT: This bit reflects Channel 1 Interrupt Sta-
tus[7]. (Offset 49[7]) isthe masked interrupt status of SATA channel 1.

CHANNEL 0 INTERRUPT: This bit reflects Channel O Interrupt Sta-
tus[7]. (Offset 09[7]) isthe masked interrupt status of SATA channel 0.

Global Interrupt Mask (GIMSK)

GIMSK

31 RSVD 23 RSVD

30 MSOFTINT 21 RSVD

29 RSVD 20 RSVD

28 RSVD 20 RSVD

27 RSVD 19 RSVD

26 RSVD 18 RSVD

25 RSVD 17 MCHZLINT

24 RSVD 16 MCHOINT
Bit(s) rw reset Acronym Definition
31 r 0 reserved RESERVED: Always reads 0.
30 riw 1 (MSOFTINT) MASK SOFTWARE INTERRUPT
29-18 r Oh  reserved RESERVED: Always reads 0.
17 riw 1 (MCH1INT) MASK CHANNEL 1 INTERRUPT
16 r'w 0 (MCHOINT) MASK CHANNEL 0 INTERRUPT
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Based/5 + FEh

Reset: HW Reset

Non Volatile RAM Port (NVRAM)

Thisregister provides a mechanism to access the Non Volatile RAM data.

NVRAM

23

RSVD =0

21

RSVD =0

20

RSVD =0

20

RSVD =0

19

NVRCK

18

NVRDO

17

NVREN

16

NVRDI

Bit(s) rw

23:20
19

18

r

r/w

r/w

r/w

r/w

I eset

0

=

Acronym
reserved

(NVRCK)

(NVRDO)

(NVREN)

(NVRDI)

Definition

RESERVED: Always reads 0.

NON VOLATILE RAM CLOCK: Thishit istoggled by the controlling
driver to clock serial datainto and out of the Non Volatile RAM.

NON VOLATILE RAM WRITE DATA: Thisbit is used to write serial
data out to the Non Volatile RAM.

NON VOLATILE RAM DATA OUTPUT ENABLE: When set the
NVRDI output driver will be enabled. When cleared, NVRDI will bein
input mode.

NON VOLATILE RAM READ DATA: Thisbit isused to read serial data
in from the Non Volatile RAM.
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4.3 Page11/0 & Memory Mapped Register Descriptions

These registers are accessible through the first page of PCl Base Address Space 4 using 1O cycles or PCl Base
Address Space 5 by memory cycles. The register pageis selected through GCTRL (offset 7C) bit 15. When this bit
iscleared, page 1 is selected.

Based/5 + 00h (Ch 0) Transgport Layer Debug Bus (TP_DEBUG)
Base4/5 + 40h (Ch 1)
Reset: HW Reset

This 32-bit register is used for debugging purposes. It provides aread port for various transport layer signals.

TP_DB3 TP_DB2 TP_DB1 TP_DBO
31 | TP_DB31 23 | TP_DB23 15 | TP_DB15 07 | TP_DBO7
30 | TP_DB30 22 | TP_DB22 14 | TP_DB14 06 | TP_DB06
29 | TP_DB29 21 | TP_DB21 13 | TP_DB13 05 | TP_DBO5
28 | TP_DB28 20 | TP_DB20 12 | TP_DB12 04 | TP_DB04
27 | TP_DB27 19 | TP_DB19 11 | TP_DB11 03 | TP_DBO3
26 | TP_DB26 18 | TP_DB18 10 | TP_DB10 02 | TP_DBO2
25 | TP_DB25 17 | TP_DB17 09 | TP_DB09 01 | TP_DBO1
24 | TP_DB24 16 | TP_DB16 08 | TP_DB08 00 | TP_DBOO
Bit(s) rw reset Acronym Definition

31-00 r 00h (TP_DB[31:00)) TRANSPORT LAYER DEBUG BUS

Base4/5 + 04h (Ch 0) Link Layer Debug Bus (LK_DEBUG)
Based/5 + 44h (Ch 1)
Reset: HW Reset

This 32-bit register is used for debugging purposes. It provides aread port for various link layer signals.

LK_DB3 LK_DB2 LK_DB1 LK_DBO
31 | LK_DB31 23 | LK_DB23 15 | LK_DB15 07 | LK_DBO7
30 | LK_DB30 22 | LK_DB22 14 | LK_DB14 06 | LK_DB06
29 | LK_DB29 21 | LK_DB21 13 | LK_DB13 05 | LK_DBO5
28 | LK_DB28 20 | LK_DB20 12 | LK_DB12 04 | LK_DB04
27 | LK_DB27 19 | LK_DB19 11 | LK_DB11 03 | LK_DBO3
26 | LK_DB26 18 | LK_DB18 10 | LK_DB10 02 | LK_DBO2
25 | LK_DB25 17 | LK_DB17 09 | LK_DB09 01 | LK_DBO1
24 | LK_DB24 16 | LK_DB16 08 | LK_DBO8 00 | LK_DB0O
Bit(s) rw reset Acronym Definition

31-00 r 00h (LK_DB[31:00]) LINK LAYERDEBUG BUS
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Base4/5 + 08h (Ch 0) Current PCI BusMaster Address (DCXA)
Base4/5 + 48h (Ch 1)

Reset: HW Reset

This 32-bit register provides the current PCI bus master address.

DCXA3 DCXA2 DCXA1 DCXAO
31 | DCXA31 23 | DCXA23 15 | DCXA15 07 | DCXA07
30 | DCXA30 22 | DCXA22 14 | DCXAl4 06 | DCXA06
29 | DCXA29 21 | DCXA21 13 | DCXA13 05 | DCXA05
28 | DCXA28 20 | DCXA20 12 | DCXA12 04 | DCXA04
27 | DCXA27 19 | DCXA19 11 | DCXA11 03 | DCXA03
26 | DCXA26 18 | DCXA18 10 | DCXA10 02 | DCXA02
25 | DCXA25 17 | DCXA17 09 | DCXA09 01 | DCXA01
24 | DCXA24 16 | DCXA16 08 | DCXA08 00 | DCXA00
Bit(s) rw reset Acronym Definition

31-00 r 00h (DCXA[31:00))  CURRENT PCl BUSMASTER ADDRESS

Base4/5 + 10h (Ch 0) Current PCI BusMaster Transfer Count (DCXC)
Based/5 + 50h (Ch 1)
Reset: HW Reset

This 32-bit register provides the current PCl bus master transfer count.

Reserved DCXC2 DCXC1 DCXCO0

31 | RSVD 23 | bCXC23 15 | DCXC15 07 | bCxco7
30 | RSVD 22 | DCXC22 14 | DCXC14 06 | DCXC06
29 | RSVD 21 | bcxcz1i 13 | DCXC13 05 | DCXC05
28 | RSVD 20 | DCXC20 12 | DCXC12 04 | DCXC04
27 | RSVD 19 | DCXC19 11 | bcxcil 03 | DCXCo3
26 | RSVD 18 | DCXC18 10 | DCXC10 02 | DCXCo02
25 | RSVD 17 | DCXC17 09 | DCXC09 01 | bCxco1i
24 | RSVD 16 | DCXC16 08 | DCXcos 00 | DCXC00

Bit(s) rw reset Acronym Definition

31-24 r 00h reserved RESERVED: Always reads 0.

23-00 r 00h (DCXC[23:00]) CURRENT PCl BUSMASTER TRANSFER COUNT
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Base4/5 + 14h (Ch 0)
Based/5 + 54h (Ch 1)

Reset: HW Reset

Thisregister provides the current PCI data FIFO count status.

Current PCI FIFO Count (FFLAG)

RESERVED: Always reads 0.

CURRENT PCI DATA FIFO COUNT STATUS

FFLAG1 FFLAGO
15 | RSVD 07 | FFLAGO7
14 | RSVD 06 | FFLAGO6
13 | RSVD 05 | FFLAGO5
12 | RSVD 04 | FFLAG04
11 | RSVD 03 | FFLAGO3
10 | RSVD 02 | FFLAGO2
09 | RSVD 01 | FFLAGO1
08 | FFLAGO8 00 | FFLAGOO
Bit(s) rw reset Acronym Definition
15.09 r 00h  reserved
08-00 r 00h  (FFLAG[08:00])

Based/5 + 18h (Ch 0)
Based/5 + 58h (Ch 1)
Reset: HW Reset

Current IDMA State Machine State IDMA_SM_CS)

Thisregister provides the IDMA engine state machine current state.

IDMA_SM_CS1 IDMA_SM_CS0
15 | RSVD 07 | IDMA_SM_CS07
14 | IDMA_SM _CS14 | 06 | IDMA_SM_CS06
13 | IDMA_SM _CS13 | 05 | IDMA_SM_CS05
12 | IDMA_SM_CS12 | 04 | IDMA_SM_CS04
11 | IDMA_SM_CS11 | 03 | IDMA_SM_CS03
10 | IDMA_SM_CS10 | 02 | IDMA_SM_CS02
09 | IDMA SM_CS09 | 01 | IDMA_SM_CSO01
08 | IDMA SM_CS08 | 00 | IDMA_SM_CS00
Bit(s) rw reset Acronym Definition
15 r 0 reserved
14-00 r 00h

(IDMA_SM_CS[14:00]) CURRENT IDMA STATE MACHINE STATE

RESERVED: Always reads 0.
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Based/5 + 1Ah (Ch 0) Current APRD State Machine State (APRD_SM_CS)
Based/5 + 5Ah (Ch 1)

Reset: HW Reset

Thisregister provides the APRD state machine current state.

APRD_SM_CS1 APRD_SM_CS0

31 | FPDMA_SM_CS07 | 23 | APRD_SM_CS07
30 | FPDMA _SM_Cs06 | 22 | APRD_SM_CS06
29 | FPDMA_SM_CS05 | 21 | APRD_SM_CS05
28 | FPDMA_SM_CS04 | 20 | APRD_SM_CS04
27 | FPDMA_SM_CS03 | 19 | APRD_SM_Cs03
26 | FPDMA_SM_CS02 | 18 | APRD_SM_Cs02
25 | FPDMA_SM_CS01 | 17 | APRD_SM_cso1
24 | APRD_SM_CS08 16 | APRD_SM_CS00

Bit(s) rw reset Acronym Definition
31-25 r 00h (FPDMA_SM_CS[07:01])CURRENT FPDMA STATE MACHINE STATE
24-16 r 00h  (APRD_SM_CS[08:00])CURRENT APRD STATE MACHINE STATE

Base4/5 + 20h (Ch 0) Physical Layer Debug Bus (PHY _DEBUG)
Based/5 + 60h (Ch 1)

Reset: HW Reset

This 32-bit register is used for debugging purposes. It provides aread port for various PHY layer signals.

PHY_DB3 PHY_DB2 PHY_DB1 PHY_DBO
31 | PHY_DB31 23 | PHY_DB23 15 | PHY_DB15 07 | PHY_DBO7
30 | PHY_DB30 22 | PHY_DB22 14 | PHY_DB14 06 | PHY_DBO6
29 | PHY_DB29 21 | PHY_DB21 13 | PHY_DB13 05 | PHY_DBO5
28 | PHY_DB28 20 | PHY_DB20 12 | PHY_DB12 04 | PHY_DBO4
27 | PHY_DB27 19 | PHY_DB19 11 | PHY_DB11 03 | PHY_DBO3
26 | PHY_DB26 18 | PHY_DB18 10 | PHY_DB10 02 | PHY_DBO2
25 | PHY_DB25 17 | PHY_DB17 09 | PHY_DBO09 01 | PHY_DBO1
24 | PHY_DB24 16 | PHY_DB16 08 | PHY_DBOS8 00 | PHY_DBOO
Bit(s) rw reset Acronym Definition

31-00 r 00h  (PHY_DEBUG[31:00])PHYSICAL LAYER DEBUG BUS
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Base4/5 + 38h (Ch 0) Physical Layer Control (PHYCTL)
Base4/5 + 78h (Ch 1)

Reset: HW Reset

This 32-bit register is used for debugging purposes. It provides aread/write port for various PHY layer control sig-
nals.

PHYCTL3 PHYCTL2 PHYCTL1 PHYCTLO
31 | PHYCTL31 23 | PHYCTL23 15 | PHYCTL15 07 | PHYCTLO7
30 | PHYCTL30 22 | PHYCTL22 14 | PHYCTL14 06 | PHYCTLO6
29 | PHYCTL29 21 | PHYCTL21 13 | PHYCTL13 05 | PHYCTLO5
28 | PHYCTL28 20 | PHYCTL20 12 | PHYCTL12 04 | PHYCTLO4
27 | PHYCTL27 19 | PHYCTL19 11 | PHYCTL11 03 | PHYCTLO3
26 | PHYCTL26 18 | PHYCTL18 10 | PHYCTL10 02 | PHYCTLO2
25 | PHYCTL25 17 | PHYCTL17 09 | PHYCTLO9 01 | PHYCTLO1
24 | PHYCTL24 16 | PHYCTL16 08 | PHYCTLO8 00 | PHYCTLOO
Bit(s) rw reset Acronym Definition

31-00 rw 00h (PHYCTL[31:00])) PHYSICAL LAYER CONTROL BUS
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4.4 IDMA SSPLL 1/0 Register Descriptions

All the IDMA SSPLL I/O registers are accessible through the second page of the PCI Base Address Space 4 using |/
O cycles or PCl Base Address Space 5 by memory cycles.

These registers control the internal Spread Spectrum PLL (SSPLL) functions.

Only word writes are valid for the SSPLL registers. Any byte writeswill be ignored. Writes to address offset 3C-3F
will not take effect until awrite to address offset BC-BF is being performed. At that moment, all 5 registers will be
written as a 64-bit entity.

Base4/5 + 3Ch SSPLL Input Divider (SIDIV)
Reset: HW Reset

SIDIV
15 | RSVD 07 | INDO7
14 | RSVD 06 | INDO6
13 | RSVD 05 | INDO5
12 | RSVD 04 | INDO4
11 | RSVD 03 | INDO3
10 | INPRO1 02 | INDO2
09 | INPROO 01 | INDO1
08 | INDO8 00 | INDOO
Bit(s) rw reset Acronym Definition
15:11 r 0 reserved RESERVED: Always reads 0.
10-09 r/w 10b  (INPR[01:00]) PROGRAMMABLE INPUT PRE-SCALER
08-00 r/w 0COh (IND[08:00]) PROGRAMMABLE INPUT DIVIDER VALUE

Based/5+3Eh  SSPLL Feedback Divider (SFDIV)
Reset: HW Reset

SFDIV

31 | RSVD 23 | FBDO7

30 | FBPRO1 22 | FBDO6

29 | FBPROO 21 | FBDO5

28 | FBD12 20 | FBDO4

27 | FBD11 19 | FBDO3

26 | FBD10 18 | FBDO2

25 | FBD09 17 | FBDO1

24 | FBDO8 16 | FBDOO
Bit(s) rw reset Acronym Definition
31 r 0 reserved RESERVED: Always reads 0.
30-29 r/w 10b (FBPR[01:00]) PROGRAMMARBLE FEEDBACK PRE-SCALER
28-16 r/w 0D80h (FBD[12:00]) PROGRAMMABLE FEEDBACK DIVIDER VALUE
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Base4/5 + BCh SSPLL Modulation Control (SMCTL)
Reset: HW Reset

The power on default is down spread 0.5%.

SMCTL

07 RSVD

06 SSMODO05
05 SSMODO04
04 SSMODO03
03 SSMODO02
02 SSMODO01
01 SSMODO00

00 | SSON
Bit(s) rw reset Acronym Definition
07 r 0 reserved RESERVED: Always reads 0.
06-01 r/'w 0lh (SSMOD[05:00])) SSPCONTROL
00 r'w 0O (SSON) SSP ENABLE: When set, SSP is enabled. When cleared, SSP is disabled.

Based/5+BDh  SSPLL PLL Loop (SPLOOP)
Reset: HW Reset

SPLOOP

23 | RSVD

22 | RSVD

21 | 1S000

20 | LRPI

19 | MRPI

18 | SRPI

17 | vcoo1

16 | VCO00
Bit(s) rw reset Acronym Definition
2322 r 00b reserved RESERVED: Always reads 0.
21 r/w 0 (1S100) SSPLL VCO CURRENT 100mA ENABLE
20 r/w 0 (LRPI) LOOPFILTER RESISTOR CONTROL 2
19 r/w 0 (MRPI) LOOPFILTER RESISTOR CONTROL 1
18 r/w 0 (SRPI) LOOPFILTER RESISTOR CONTROL 0
17-16 r/w 0lb (VCQ[01:00]) SVCO GAIN CONTROL
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4.5 Command Parameter Blocks (CPB) Register Descriptions

The Command Parameter Blocks, which residein the system memory, is the mechanism through which software uses
to issue commands to the host engine. Based on the CPB parameters, host hardware will issue the appropriate com-
mands to the storage devices. When the command is completed, hardware will update the CPB structure in the system
memory with the command status. The CPB structure is described below.

00h Response Flags (RFLAG)

The Response Flags describe the status of completed commands. After each command is completed, the Response
Flags will be updated by PCI bus master communicating the command status to the host software.

RFLAG

07 cCPBER
06 cPSEXC
05 cPSDEF
04 CcSPNT

03 cATERR
02 cIGNRD

01 cREL
00 | cDONE

Bit(s) rw reset Acronym Definition

07 rw 0 (cCPBER) CPB ERROR FLAG: When set indicates the CPB is inconsistent.

06 rw 0 (cPSEXC) APRD EXCESS LENGTH ERROR FLAG: The IDMA engine will set
thisbit to 1 if the APRD datatransfer length isin excess of that required to
complete the command.

05 rw 0 (cPSDEF) APRD DEFICIENCY LENGTH ERROR: The IDMA engine will set this
bit to 1 if the APRD datatransfer lengths are insufficient to complete the
command.

04 rw 0 (CSPNT) ATA SPURIOUSINTERRUPT ERROR: IDMA engine dected a spurious
interrupt on the ATA INTRQ signal during execution of acommand.

03 rw 0 (cCATERR) ATA COMMAND ERROR FLAG: If ATA ERR is set to one during exe-
cution of the command, this bit will be set.

02 rw 0 (cIGNRD) CPB IGNORED: If the cVLD, cREL and cDONE are all cleared. This bit
will be set.

01 rw 0 (cREL) ATA RELEASE FLAG: If the command is released, this bit will be set.

00 rw 0 (cDONE) ATA COMMAND COMPLETE FLAG: Thisbit will be set by the IDMA

engine when the command is completed.
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01h ATA Error Shadow (ATAERR)

When the Host programs the CPB, this byte of dataisignored. At the end of acommand, the IDMA engine will
update the content of this register to reflect the content of the ATA Error register after status update.

ATAERR

07 ATAERRO7
06 ATAERRO06
05 ATAERRO05
04 ATAERRO04
03 ATAERRO3
02 ATAERRO02
01 ATAERRO1
00 ATAERROO

Bit(s) rw reset Acronym Definition
07:00 rw 0 (ATAERR[07:00])ATA ERROR: ATA Error register content.

02h ATA Status Shadow (ATASTAT)

When the Host programs the CPB, this byte of dataisignored. At the end of acommand, the IDMA engine will
update the content of this register to reflect the content of the ATA Status register after status update.

ATAERR

07 ATASTATO7
06 ATASTATO6
05 ATASTATO5
04 ATASTATO4
03 ATASTATO3
02 ATASTATO02
01 ATASTATO1
00 ATASTATOO

Bit(s) rw reset Acronym Definition
07:00 rw 0 (ATASTAT[07:00])ATA STATUS: ATA Status register content.

03h Control Flags (CFLAG)
The Control Flags describe the validity and command type of each CPB.

CFLAG

07 RSVD

06 RSVD

05 RSVD

04 DEVDIR

03 clEN

02 RSVD

01 cQUE

00 cVLD
Bit(s) rw reset Acronym Definition
07-05 r 0 reserved RESERVED: Always reads 0.
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04 rw
03 rw
02 r

01 rw
00 rw

0

(DEVDIR)

(CIEN)

reserved

(cQUE)

(cVLD)

DEVICE DIRECTION CONTROL:

0 = PRD decide direction
1 = device control direction.

PCI INTERRUPT ENABLE: When set will enable command complete
interrupt.

RESERVED: Always reads 0.

QUEUED COMMAND: This hit should be set for queued commands and
cleared otherwise.

CPB VALID: Itisused in conjuction with cDONE and cREL to control
the processing of the CPB by the IDMA engine. When cDONE is set, the
CPB will not be processed.

04h Total Transfer Length (CTLEN)
The Total Transfer Length isthe number of total bytesto be transfered.

cTLEN

31 | cSIGNO7 23 | cTLEN23 15 | cTLEN15 07 | cTLENO7
30 | cSIGNO6 22 | cTLEN22 14 | cTLEN14 06 | cTLENO6
29 | cSIGNO5 21 | cTLEN21 13 | cTLEN13 05 | cTLENO5
28 | cSIGNO4 20 | cTLEN20 12 | cTLEN12 04 | cTLENO4
27 | cSIGNO3 19 | cTLEN19 11 | cTLEN11 03 | cTLENO3
26 | cSIGNO2 18 | cTLEN18 10 | cTLEN10 02 | cTLENO2
25 | cSIGNO1 17 | cTLEN17 09 | cTLENO9 01 | cTLENO1
24 | cSIGNOO 16 | cTLEN16 08 | cTLENOS 00 | cTLENOO

Bit(s) rw reset Acronym Definition

31-24 rw 0 (cSIGN[07:00]) SIGN BITS: Sign bit duplicated on al 8 bits.

23-00 rw 0 (CTLEN[23:00]) TRANSFER LENGTH: Thetotal transfer length in bytes of the CPB com-

mand.

08h First PRD Address Pointer (cPRD)
The First PRD Address Pointer pointsto first PRD structure in the system memory.

cPRD
31 | cPRD31 23 | cPRD23 15 | cPRD15 07 | cPRDO7
30 | cPRD30 22 | cPRD22 14 | cPRD14 06 | cPRD06
29 | cPRD29 21 | cPRD21 13 | cPRD13 05 | cPRDO5
28 | cPRD28 20 | cPRD20 12 | cPRD12 04 | cPRDO4
27 | cPRD27 19 | cPRD19 11 | cPRD11 03 | cPRDO3
26 | cPRD26 18 | cPRD18 10 | cPRD10 02 | cPRD02
25 | cPRD25 17 | cPRD17 09 | cPRD09 01 | cPRDO1
24 | cPRD24 16 | cPRD16 08 | cPRDO8 00 | cPRDOO
Bit(s) rw reset Acronym Definition
31-00 rw 0 (cPRD[31:00]) FIRST PRD ADDRESS POINTER: Host memory Address of the first
PRD for this CPB. Shall be Qword aligned.
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10h ATA Shadow Register Block
The register order is shown in the CPB Structure Definition table (Section 4.5).

13h  Mirror Control (MIRCTL)

The Mirror Control register controls the hardware mirroring functions of the IDMA engine.

MIRCTL

31 MMSTR

30 SLVIDX01

29 SLVIDX00

28 RSVD
27 RSVD
26 RSVD
25 RSVD
24 RSVD

Bit(s) rw reset Acronym
31 rw 0 (MMSTR)

30-29 rw 00b (SLVIDX)

28-24 r 0 reserved

Definition

MIRROR MASTER: If set to 1 indicates the current bus master will act as
amirroring master.

SLAVE INDEX: If the current channel is selected to be the master, this 2-
bit register selects which channel will act as the mirror slave.

00= channel O
01= channd 1
10= reserved
11= reserved

Note: Setting a channel to be both mirror master and slave is prohibited.
RESERVED: Always reads 0.

22h Slave ATA Error Shadow (SATAERR)

When the Host programs the CPB, this byte of dataisignored. At the end of amirror write command, the IDMA
engine will update the content of thisregister to reflect the content of the Slave ATA Error register after status update.

SATAERR

07 SATAERRO7

06 SATAERRO06

05 SATAERRO5

04 SATAERRO04

03 SATAERRO3

02 SATAERRO02

01 SATAERRO1

00 SATAERROO

Bit(s) rw reset Acronym

Definition

07:00 rw 0 (SATAERR[07:00])SLAVE ATA ERROR: Slave ATA Error register content.
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23h Save ATA Status Shadow (SATASTAT)

When the Host programs the CPB, this byte of dataisignored. At the end of amirror write command, the IDMA
engine will update the content of this register to reflect the content of the Slave ATA Status register after status

update.
SATASTAT

07 SATASTATO7

06 SATASTATO06

05 SATASTATO05

04 SATASTATO4

03 SATASTATO03

02 SATASTATO02

01 SATASTATO1

00 SATASTATO00
Bit(s) rw reset Acronym Definition
07:00 rw 0 (SATASTAT[07:00])SLAVEATA STATUS: Slave ATA Status register content.
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4.6 PRD Structure Register Descriptions

The Physical Region Descriptors, which reside in the system memory, provide the location and the amount of datato
be transferred. The PRD structure is described below.

00h Physical Memory Address (pMAD)

pMAD
31 pMAD31 23 pMAD23 15 pMAD15 07 pMADO7
30 pMAD30 22 pMAD22 14 pMAD14 06 pMADO6
29 pMAD29 21 pMAD21 13 pMAD13 05 pMADO5
28 pMAD28 20 pMAD20 12 pMAD12 04 pMADO4
27 pMAD27 19 pMAD19 11 pMAD11 03 pMADO3
26 pMAD26 18 pMAD18 10 pMAD10 02 pMADO2
25 pMAD25 17 pMAD17 09 pMADO9 01 pMADO1
24 pMAD24 16 pMAD16 08 pMADO8 00 pMADOO

Bit(s) rw reset Acronym Definition

31-00 rw 0 (PMAD[31:00]) PHYSICAL MEMORY ADDRESS: Thisisthe Physical Memory
Address of the start of a physically contiguous memory region. It should
be Qword aligned. If an 1/O transfer, the 1/0 address of the source or desti-
nation of the data.

04h Transfer Length (pLEN)

pLEN
15 | pLEN15 07 | pLENO7
14 | pLEN14 06 | pLENO6
13 | pLEN13 05 | pLENO5
12 | pLEN12 04 | pLENO4
11 | pLEN11 03 | pLENO3
10 | pLEN10 02 | pLENO2
09 | pLENO9 01 | pLENO1
08 | pLENOS 00 | pLENOO
Bit(s) rw reset Acronym Definition

15-00 rw 0 (pLEN[15:00]) TRANSFER LENGTH: If pPKT iscleared to zero, pLEN indicates the
length, in Qwords, of the transfer segment. If pPKT is set to one and
pDINT iscleared to zero, pLEN indicates the length, in words, of the
packet command CDB to be transferred. If DINT is set to one, pLEN con-
tains a 32-bit message.
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07h Control Flags (pFLAG)

PFLAG

31 pEND
30 plOM

29 RSVD
28 pORD
27 pDINT
26 pPKT

25 pIGEX
24 RSVD

Bit(s) rw reset Acronym Definition

31 rw 0 (PEND) APRD CHAIN END: End of APRD chain indicator. 1 = end of chain.

30 rw 0 (pIOM) IO/IMEMORY TRANSFER: Set to onefor /O transfer, cleared to zero for
memory transfer.

29 r 0 reserved RESERVED: Always reads 0.

28 rw 0 (pORD) DATA TRANSFER METHOD: Set to one for Ulta-DMA, cleared to zero
for DMA assisted PIO.

27 rw 0 (pDINT) DIRECT INTERRUPT: Set to oneto indicate that a Directed Interrupt is
to be performed, if a non-error interrupt event occurs.

26 rw 0 (PPKT) PACKET COMMAND POINTER: When set, indicates that pMAD isa
pointer to a Packet. pLEN indicates the length of the packet command
CDB to be transferred. PDINT shall be cleared to zero when pPKT is set
to one.

25 rw 0 (pIGEX) IGNORE DATA EXCESS: When set, indicates to ADMA that data
excess occurring in this APRD isnot an error. Thisis primarily used when
reading the results from certain ATAPI packet commands that return
unknown or odd lengths of data. cPSEXC will be set but no error interrupt
will be generated and the IDMA continues exexution.

24 r 0 reserved RESERVED: Always reads 0.
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SECTION 5
Electrical Specifications

5.1 Absolute Maximum Ratings

Table5-1 Absolute Maximum Ratings

Parameter Minimum Maximum Units
Environment Storage Temperature -40 150 °C
Operating Temperature 0 115 °C
ESD Immunity 2.0 KV human model
Voltage Levels | 1/O Logic Power Supply (3.3V) -0.3 3.9 \%
Core Logic Power Supply (1.8V) -0.3 2.0 \%
Inputs -0.3 Vce+0.3 \%
Outputs -0.3 Vce+0.3 \%

NOTE: Stresses above those listed under “Absolute Maximum Ratings’ may cause permanent
damageto the device. Thisisastress rating only and the functional operation of the device at these
or any other conditions above those indicated in the operational sections of the specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.

5.2 Recommended Operating Conditions

Ta=0°Cto+115°C
VCC 3.3=3.3V +5%
VCC 1.8=18V +5%
GND =0V

Table 5-2 Device Recommended Operating Conditions

Symbol Parameter Minimum Maximum Units Conditions
VCC_3.3 | I/O Logic Supply Voltage 3.14 3.46 \%
VCC_1.8 | Core Logic Supply Voltage 1.71 1.89 \%
Vi Low level input voltage
CMOS Input -0.5 0.3*V¢ee \% Guaranteed Input
TTL Input -0.5 0.8 Low Voltage
ViH High level input voltage Guaranteed Input
CMOS Input 0.7V*Vcc VDD + 0.5 \% High Voltage
TTL Input 2.0 VDD + 0.5
T, Junction Temperature 0 100 °C
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5.3 General DC Characteristics

Ta=0°Cto+115°C
VCC 3.3=33V +5%
VCC 1.8=1.8V +5%
GND =0V

Table5-3 General DC Characteristics

Symbol Parameter Minimum Typical Maximum Units
m Input Leakage Current -10 - 10 mA
loz Tri-state Leakage Current -10 - 10 mA
Cin Input Capacitance 3.1 pF

Cout Output Capacitance 2.7 3.1 4.9 pF
CriD Bi-directional Buffer Capacitance 2.7 3.1 4.9 pF
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5.4 PCI| DC Parameters

Ta=0°Cto+75°C
VCC =33V £ 5%
VCC 1.8=18V +5%
GND =0V

Table5-4 5V Signaling DC Parameters

Symbol Parameter Conditions Minimum Maximum Units Notes
Vin Input High Voltage 2.0 V¢ 0.5 \%
Vi Input Low Voltage -0.5 0.8 \
lih Input High Leakage Current Vi, =27 70 mA 1
Iy Input Low Leakage Current Vi,=05 -70 mA 1
Von Output High Voltage | out = -2 MA 24 \%
Vo Output Low Voltage | out =3 MA, 6 mMA 0.55 \%
Cin Input Pin Capacitance 10 pF
Ceik CLK Pin Capacitance 5 12 pF
CipsEL IDSEL Pin Capacitance 8 pF

Table5-5 3.3V Signaling DC Parameters

Symbol Parameter Conditions Minimum Maximum Units Notes
Vin Input High Voltage 0.5V¢c Ve +0.5 \
Vi Input Low Voltage -0.5 0.3V \%
Vipu Input Pull-up Voltage 0.7V 70 \

li Input Leakage Current 0<Vi,<Vcc +10 mA 1

Von Output High Voltage | out =-0.5 mA 0.9V \
Vo Output Low Voltage Il out = 1.5 mA 0.1V \%
Cin Input Pin Capacitance 10 pF
Ceik CLK Pin Capacitance 5 12 pF

CipsEL IDSEL Pin Capacitance 8 pF

NOTES:

1. Input currentsinclude hi-Z output leakage for all bi-directional buffers with tri-state outputs
(AD [31:0], C/BE [3:0] #, PAR, FRAME#, TRDY#, IRDY#, DEVSEL#, STOP#, PERR#,
SERR#).
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5.5 PCl AC Parameters
Ta=0°Cto+75°C
VCC =33V +5%
VCC 1.8=18V +5%
GND =0V
Table5-6 5V Signaling AC Parameters
Symbol Parameter Conditions Minimum Maximum Units Notes
lonh (AC) | Switching 0<Vou<14 -44 mA 1
Current High 14< Vo, <24 -44+(V o ,-1.4)/0.024 mA 1
3.1< Vo< Ve Eqtn A 1
(Test Point) Vout= 3.1 -142 mA
lo (AC) | Switching Vout® 2.2 95 mA 1
Current Low 2.2> Vg, > 0.55 Vot /0.023 mA 1
0.71> Vg >0 Eqtn B 1
(Test Point) Vout=0.71 206 mA
[ Low Clamp Current S5<Vj<-1 -25+(Vj,+1)/0.015 mA
slew, Output Rise Slew Rate | 0.4V to 2.4V load 1 5 Vins
slew, Output Fall Slew Rate 2.4V to 0.4V load 1 5 V/ins
Table5-7 3.3V Signaling AC Parameters
Symbol Parameter Conditions Minimum Maximum | Units | Notes
lonh (AC) | Switching 0 < Vout < 0.3Vee -12Vce mA 1
Current High 0.3Vee < Vout £ 0.9V -17.1(Vcc-Vout) mA 1
0.7Vece < Vout < Vec Eqtn C 1
(Test Point) Vout= 0.7V -32Vce mA
lo (AC) | Switching Vee » Vour® 0.6Vec 16Vce mA 1
Current Low 0.6Vee > Vout > 0.1V 26.7Vqyt mA 1
0.18Vce > Vgu > 0 Eqtn D 1
(Test Point) Vout = 0.18Vc -38Vce mA
[ Low Clamp Current 3< V-1 -25+(Vj,+1)/0.015 mA
leh High Clamp Current Veetd > Vi, 3 Veetl | 25+(Vjp-Ve-1)/0.015 mA
slew, Output Rise Slew Rate 0.2V¢c - 0.6V load 1 4 V/ins
slew; Output Fall Slew Rate 0.6Vec - 0.2V load 1 4 V/ins

NOTES:

1. RefertotheV/I curves. This specification does not apply to CLK and RST# which are system
outputs. “Switching Current High” specifications are not relevant to SERR#, and INTA#
which are open drain outputs.
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SECTION 6
Timing Specifications

6.1 General Timing

Timing valuesin the ‘Preliminary’ Data Sheet are derived from timing simulation. After AC Characteriza-
tion of the device, the Data Sheet’ s timing values reflect characterization data (unless noted otherwise), at
which time ‘Preliminary’ is removed from the Data Sheet title and footers.

6.1.1 AC Input/Output Timing Parameters

Values
Symbol Parameter Min Typ Max Units Notes
TF Signal Fall Time 5 ns Cap loading @ 20pF
TR Signal Rise Time 5 ns
AC INPUT CONDITIONS AC OUTPUT TIMING CONDITIONS
90% 90%
1.4v 1.4V 1.4V 1.4v
10% 10%
TF | <> TR
T T

OUTPUT TEST LOAD DIAGRAM

Test Point
[}

From Output

[
Under Test

]
)
)

Figure6-1 AC Input/Output Timing
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6.1.2 Clock Timing Parameters
66 MHz 33 MHz
Symbol Parameter Min Max Min Max Units Notes
Teye Clock (PCLK) Period 15 30 30 ¥ ns
THiGH Clock High Pulse Width 6 11 ns
TLow Clock Low Pulse Width 6 11 ns
- Clock Slew Rate 15 4 1 4 Vins 1
Spread Spectrum Requirements
Fmobp Modulation Frequency 30 33 kHz
FsprEAD Frequency Spread -1 0 %
1. Rise and fall times are specified in terms of the edge rate measured in V/ns.
y—24V— 7 | o/
20V - |- f- - s s Y U -1/ -
5 volt Clock 15V - - - A N A Ny 2.0V, p-to-p
08V - - - A N /__ (minimum)
; 04V _/ P S
- Tcye >
<—— THIGH —— <« TLow ——*
y—06Vec—m| | || —_—-
05Vee - |- f- - - o2 i I -/ -
3.3voltClock §4vce - - - A N S 0.4 Ve, p-to-p
oavee A N 7 (minimum)
¥ 0.2 Vce —/ -------------
Figure6-2 Clock Timing
6.1.3 Clock Skew Timing Parameters
Symbol Parameter 66 MHz 3.3V Signaling 33 MHz 3.3V Signaling Units Notes
VTEST Test Voltage 0.4 VCC 0.4 VCC \Y
Tskew Clock Skew 1 (max) 2 (max) ns

(@Device #1) vl

CLK V_ih

CLK T_skew | > V_ih
Device #2
(@Device #2) {V_”
Figure6-3 Clock Skew Timing
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6.2 PCl BusTiming

Shown below is the timing diagrams that applies to the 66 MHz and 33 MHz timing parameter table (refer
to Table 6-1).

___________ V_th
CLK m -
— /- VR

OUTPUT V_test (5V signaling)
DELAY V_trise, V_tfall (3.3V signaling)

output current £

( leakage current ;
Tri-State >

OUTPUT

—» [4— T oOn

— T_off —m

Figure6-4 Output Timing Measurement Conditions

——————— v_th
CLK ﬂé V_test "\

T su T h
e i i

— v

INPUT V_test V_test V_max

— v.d ?

Figure6-5 Input Timing Measurement Conditions
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Table6-1 PCl Bus66 MHz and 33 MHz Timing Parameters
66 MHz 33 MHz
Symbol Parameter Min Max Min Max Units | Notes
TvaL CLK to Signal Valid Delay - bused signals 2 6 2 11 ns 1
TyaL(ptp) | CLK to Signal Valid Delay - point to point signals 2 6 2 12 ns 1
Ton Float to Active Delay 2 2 ns
Torr Active to Float Delay 14 28 ns
Tsy Input Set up Time to CLK - bused signals 3 7 ns 1
Tsu(ptp) | Input Set up Time to CLK - point to point signals 5 10, 12 ns 1
TH Input Hold Time from CLK 0 0 ns
TrsT Reset Active Time after power stable 1 1 ms
TrsT-cLk | Reset Active Time After CLK stable 100 100 ns
TrsT-ore | Reset Active to output float delay 40 40 ns
TrRsU REQ64# ti RST# setup time 10Ty 10Ty ns
TRRH RST# to REQ64# hold time 50 50 ns
Trura | RST# high to first Configuration access 2%5 2%5 clocks
TRGFE RST# high to first FRAME# assertion 5 5 clocks
NOTES:

1. PREQ# and PGNT# are point-to-point signals, and have different input setup times than do
bused signals. PREQ# and PGNT# have a setup of 5ns at 66MHz and 12ns and 10ns respec-
tively at 33MHz. All other signals are bused.
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SECTION 7
Packaging Specifications

7.1 INIC-1622 TQFP Packaging Specifications

Figure 7-1 shows the physical outline of the 128-pin TQFP package. Table 7-1 shows the package' s dimensions.

O
] E T i =] |
ety IO

4X‘Q‘bbb‘H‘A—B‘ D‘

SEE
DETAIL A

A N

-— > —

SEATING PLANE J

ccc| -C-

L

(Plddd]@|c|rsB®[0E)]

%@_& GAULANE . ’&B_»
?1 %h\‘t\@ e (; S < plATiNG

DETAIL A LEAD CROSS-SECTION

[

BASE METAL

Figure7-1 128 Pin TQFP Package Outline
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*NOTES 1.
2.
3.

10.

11.

Table 7-1 128-Pin TQFP Package Dimensions

MM INCH
SYMBOL MIN NOM MAX MIN NOM MAX
A - - 1.20 - - 0.047
Al 0.05 - 0.15 0.002 - 0.006
A2 0.95 1.00 1.05 0.037 0.039 0.041
0.13 0.18 0.23 0.005 0.007 0.09
0.09 - 0.20 0.004 - 0.008
16.00 BSC 0.866 BSC
D1 14.00 BSC 0.787 BSC
E 16.00 BSC 0.866 BSC
E1l 14.00 BSC 0.787 BSC
e 0.40 BSC 0.016 BSC
L 0.45 ‘ 0.60 ‘ 0.75 0.018 ‘ 0.024 ‘ 0.030
L1 1.00 REF 0.039 REF
1%} 0 deg ‘ 3.5 deg ‘ 7 deg 0 deg ‘ 3.5deg ‘ 7 deg
aaa 0.20 0.008
bbb 0.20 0.008
cce 0.08 0.003
ddd 0.08 0.003

Dimensions per JEDEC specification MS-026 issue C.
Controlling dimensions are in millimeters (mm).

The top package body size may be smaller than the bottom package body
size by as much as 0.15 mm.

Datums A-B and -D- to be determined at datum plane -H-.

Reference plane -H- islocated at mold parting line and is coincident with
bottom of lead where it exits plastic body.

Dimensions D and E to be determined at seating plane -C-.

Dimensions D1 and E1 do not include mold protrusion. Allowable protru-
sion is 0.25 mm per side. Dimensions D1 and E1 are maximum plastic
body size dimensions including mold mismatch.

Dimension B does not include dambar protrusion. Allowable dambar pro-
trusion shall not cause the lead width to exceed the maximum B dimension by
more than 0.08 mm. Dambar can not be located on the lower radius or
the foot. Minimum space between protrusion and an adjacent lead is 0.07
mm.

The dimensions shown in lead cross-section apply to the flat section of the
lead between 0.10 mm and 0.25 mm from the lead tip.

Dimension Al is defined as the distance from the seating plane to the low-
est point of the package body.

Solder plate thickness shall be 200 microinches minimum.
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