KSZ9692PB Registration Description
Integrated Networking and Communications Controller

SNICREL

KSZ9692PB Register Description

Revision 1.0

October 20, 2008

Micrel Inc. + 2180 Fortune Drive *+ San Jose, CA 95131 « USA - tel +1 (408) 944-0800 - fax + 1 (408) 474-1000 * http://www.micrel.com

October 2008 M9999-102008-1.0



KSZ9692PB Registration Description
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General Description

The KSZ9692PB is a highly integrated System-
on-Chip (SoC) containing an ARM 922T 32-bit
processor and a rich set of peripherals to address
the cost-sensitive, high-performance needs of a
wide variety of high bandwidth networking and
communications applications.

Features

ARM 922T High-Performance Processor Core
e 250MHz ARM 922T RISC processor core
e 8KB I-cache and 8KB D-cache

o Configurable Memory Management Unit (MMU)
for Linux and WinCE

Memory Controller

e 8/16-bit external bus interface for FLASH,
ROM, SRAM, and external I/O

e NAND FLASH controller with boot option

e 200MHz 32-bit DDR controller

e Four JEDEC Specification JESD82-1 compliant
differential clock drivers for a glueless DDR
interface solution

Ethernet Interfaces
e Two Gb (10/100/1000 Mbps) MACs
e MiIl or RGMII interface

e Fully compliant with IEEE 802.3 Ethernet
standards

IP Security Engine

e Hardware IPSec Engine guarantees 100Mbps
VPN

e Secure Socket Layer Support

o DES/3DES/AES/RC4 Cyphers

e MD-5, SHA-1, SHA-256 Hashing Algorithms
¢ HMAC

e SSLMAC

PCI Interface
e Version PCI 2.3
e 32-bit 33/66MHz

o Integrated PCI Arbiter supports three external
masters

e Configurable as Host bridge or Guest device

e Glueless Support for mini-PCl or CardBus
devices

Dual High Speed USB 2.0 Interfaces
e Two USB2.0 ports with integrated PHY

e Can be configured as 2-port host, or host +
device

SDIO/SD Host Controller

e Meets SD Host Controller Standard
Specification Version 1.0

¢ Meets SDIO card specification Version 1.0

DMA Controllers

¢ Dedicated DMA channels for PCI, USB, IPSec,
SDIO and Ethernet ports.

Peripherals

e Four high-speed UART ports up to 5SMbps

e Two programmable 32-bit timers with watchdog
timer capability

e Interrupt Controller

e Twenty GPIO ports

¢ One shared SPI/I2C interface

e One I2S port

Debugging
e ARM9 JTAG debug interface
e JTAG Boundary Scan Support

Power Management

e CPU and system clock speed step-down
options

e Ethernet port Wake-on-LAN

e DDR and PCI power down

Operating Voltage

e 1.2V power for core

e 3.3V power for I/O

e 2.5V power for DDR memory interface

Reference Hardware and Software Evaluation

Kit

e Hardware evaluation board

e Board support package including firmware
source codes, Linux kernel, and software
stacks

e Complete hardware and software reference
designs available
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1.0 Memory Map

Upon power up, KSZ9692PB memory map is configured as shown below.

B System Config. Registers OX1FF|F—FFFF
64KB Ox1FFE_0000
NAND Flash memory bank 0 Ox1FFE_FFFF
64KB |
Ox1FFE 0000
Total address IPSEC 0x1FFB FFEE
= b— X i
space = 512MB 256KB Ox1FF8_0000
DDR OXOFFF_FFFF
256MB I
|
- 0x0000_0000

The default base address for the KSZ9692PB system configuration registers is Ox1FFFF_0000. After power up, user
is free to remap the memory for specific application by changing the corresponding base address.

October 2008 5 M9999-102008-1.0
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2.0 Register Description
This chapter describes the system configuration registers(SCRs) of the KSZ9692PB.

21 Register Map Summary

The KSZ9692PB SCRs are located in a block of 64KB in the host memory address space. After Power on reset,
user can remap the SCR’s to a desired offset. The SCRs are word aligned, 32 bits long, and must be accessed
using word instructions. Within the 64KB, the address range for different function blocks is summarized in the
following.

211 AHB (Register Offset) Address Map

0x0000 — Ox1fff System Registers (see APB address mapping section for detailed mapping)
0x2000 — Ox3fff PCI Bridge Registers

0x4000 — Ox4fff DDR memory Controller Registers

0x5000 — Ox5fff Static Memory Controller Registers

0x6000 — Ox7fff WAN DMA Registers

0x8000 — OxOfff LAN DMA Registers

0xa000 — Oxafff SDIO Registers

0xb000 — Oxbfff USB Device Controller Registers

0xc000 — Oxcfff USB Host Controller EHCI Registers

0xd000 — Oxdfff USB Host Controller OHCI Register

0xe000 — Oxffff System Registers (see APB address mapping section for detailed mapping)

21.2 APB (Register Offset) Address Map

0xe000 — 0xe07f UART 1

0xe080 — OxeOff UART 2

0xe100 — Oxe17f UART 3

0xe180 — Oxe1ff UART 4

0xe200 — Oxe3ff Interrupt Controller Registers
0xe400 — Oxeb5ff Timer Controller Registers
0xe600 — Oxe7ff GPIO Controller Registers
0xe800 — Oxe8ff I2C Registers

0xe900 — Oxe9ff SPI Registers

Oxeal00 — Oxeaff Miscellaneous Registers
0Oxeb00 — Oxebff I2S Registers

Oxec00 — Oxecff MDIO Registers

0xed00 — Oxedff MIB Registers

Oxee00 — Oxeeff Undefined

0xef00 — Oxefff Undefined

2.2 System Register (0x0000-0x1fff)

2.21 System Configuration Register (SYSCFG Offset 0x0000)

The register determines the start address of all the system control registers. The total system control register space is
fixed at 64Kbytes boundary.)

The following table shows the register bit fields.

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE | wRITE

31:29 0x0 RO Reserved

October 2008 6 M9999-102008-1.0
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28:16 Ox1FFF RW SPRBP System Configuration Register Bank Base Pointer

The Base address of the system configuration register bank. The resolution
of the address is 64Kbytes. Note: to place the start address at 1800000H,
use the formula: setting value = ( 1800000H / 64K ) << 16.

15:0 0x0 RO Reserved

2.2.2 System Clock and Bus Control Register (CLKCON Offset 0x0004)

The CLKCON register is written by the CPU to configure the running freqgency of the CPU clock, system clock and
DDR memory clock.

The following table shows the CLKCON register bit fields.

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:11 0x0 Reserved
10:9 0x1 RW [|ipcs IPsec Clock Select
11 = 200 Mhz
10 = 166 Mhz
01 = 125 Mhz (Default)
00 = 50 Mhz
8 0 RW [sfmode System Fast Mode for Simulation
This bit is for simulation only. Software should never set this bit.
7 0x0 RW  [pci66msel PCI Bus Clock Select

when set, PCI bus is running at 66 Mhz.
\When cleared, PCI bus is running at 33 Mhz.

6:4 Ox4 RW  larmcs ARM9 Clock Select
100 = 250

011 = 200

010 = 166 (Default)

001 =125

000 = 50

3:2 0x3 RW  |[dmcs DDR Memory Clock Select
11 =200 Mhz

10 = 166 Mhz

01 = 125 Mhz (Default)

00 = 100 Mhz

1:0 0x2 RW  |scdc AMBA System Clock Select
11 =200 Mhz

10 = 166 Mhz

01 = 125 Mhz (Default)

00 = 50 Mhz
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2.2.3 NAND Flash Configuration Register (NFLCFG Offset 0x0008)

The register determines the start address of all the system control registers. The total NAND Flash register space is
fixed at 64Kbytes boundary.)

The following table shows the register bit fields.

BIT FIELD| DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 1 RW  |WPE_N write protection enable

\When set, NAND flash memory write protect is off.

\When cleared, NAND flash memory write protect is on.

The write protect input to NAND flash memory is controlled by this vaule as well
as device reset signal. When h/w reset or power-on reset is active,

the write protect is enabled.

30 Power RW  |APOE Auto page open enable
strapped \When set, auto page open function is enable
by \When cleared, auto page open function is disable
nandboot
29 0x0 RO |Reserved

28:16 Ox1FEE RW  [NANDFIBP Register Bank Base Pointer

’ The Base address of the system configuration register bank. The resolution of
the address is 64Kbytes. Note: to place the start address at 1800000H, use
the formula: setting value = ( 1800000H / 16K ) << 16.

15:0 0x00 RO |Reserved

2.2.4 IPSEC Configuration Register (IPSECCFG Offset 0x000C)

The register determines the start address of all the system control registers. The total IPSEC register space is fixed at
256Kbytes boundary.

The following table shows the register bit fields.

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:29 0x0 RO |Reserved
28:18 0Xx7FE RW |IPSECBP Register Bank Base Pointer

The Base address of the IPSEC configuration register bank. The resolution of
the address is 256Kbytes. Note: to place the start address at 1800000H, use
the formula: setting value = ( 1800000H / 64K ) << 16.

171 0x0 RO |Reserved

0 1 RW  [IPSEC Enable

2.2.5 (Factory Reserved Offset 0x0010)
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2.2.6 DDR Delay Line and Combo I/0O Pad Configuration Register (DDLCP Offset 0x0014)
The register is for the DDR delay line configuration and i/o pad configuration.

The following table shows the register bit fields.

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 0x0 RO byp_syspll Bypass system PLL enable:

when set, the system PLL is disabled and the clock input from XI has to be
either 250 Mhz or 200 Mhz. The following lists out the clock rate for each
clock domain when the system PLL bypass is enabled.

byp_syspll =1 byp_syspll = 1

byp_clksel =1 byp_clksel = 0

XI 250Mhz 200Mhz
ARM9 250Mhz 200Mhz
Denali 125Mhz 200Mhz
PCI N/A 66Mhz
RGMII 125Mhz N/A
Sysclk 125Mhz 100Mhz

Note: This bit is configured from power strapping only.

30 0x0 RO byp_clksel Bypass system PLL clock select: (power strapping)

when this bit is set and system PLL is bypassed, the Xl is expected to be
250 Mhz. when this bit is cleared and system PLL is bypassed, the Xl is
expected to be 200 Mhz.

Note: This bit is configured from power strapping only.

29:20 0x0 RO Reserved

19:16 OxFF RW ddrclken DDR memory clock output enable:
When set, the corresponding DDR clock is enabled.
When cleared, the corresponding DDR clock is forced at low.

Ddrclken[0] configures DDCLKOO
Ddrclken[1] configures DDCLKO1
Ddrclken[2] configures DDCLKO2
Ddrclken[3] configures DDCLKO3
15:12 0x0 RO Reserved

11 0x0 RW byp_dspll Bypass deskew PLL enable:

When set, deskew PLL is disabled in DDR clock adjustment.
When cleared, deskew PLL is used in DDR clock adjustment.
10 0x0 RO Reserved

9:8 0x1 RW byp_dspll_dsel Bypass deskew PLL delay line select:
00: 1 MUX(CLKMX2X12) + 1 Delay Cell(DLY4X4) delay
01: 1 MUX(CLKMX2X12) + 2 Delay Cell(DLY4X4) delay
10: 1 MUX(CLKMX2X12) + 3 Delay Cell(DLY4X4) delay
11: 1 MUX(CLKMX2X12) + 4 Delay Cell(DLY4X4) delay
7:4 0x1 RW ddIn_sel DDR Delay line configuration

0000: 2 MUX(CLKMX2X12) + 6 BUF(CLKBUFX16) delay
0001: 2 MUX(CLKMX2X12) + 8 BUF(CLKBUFX16) delay
0010: 4 MUX(CLKMX2X12) + 6 BUF(CLKBUFX16) delay
0011: 4 MUX(CLKMX2X12) + 11BUF(CLKBUFX16) delay
0100: 4 MUX(CLKMX2X12) + 12 BUF(CLKBUFX16) delay
0101: 4 MUX(CLKMX2X12) + 13 BUF(CLKBUFX16) delay
0110: 4 MUX(CLKMX2X12) + 14 BUF(CLKBUFX16) delay
0111: 4 MUX(CLKMX2X12) + 15 BUF(CLKBUFX16) delay
1000: 4 MUX(CLKMX2X12) + 16 BUF(CLKBUFX16) delay
1001: 4 MUX(CLKMX2X12) + 17 BUF(CLKBUFX16) delay
1010-1111: not valid
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3 0x0 RO Reserved
2 0x0 RW Cmbo_pwd DDR pad (PWD)

Receiver power down enable (active high)
1:0 0x0 RO Reserved

2.2.7 Feature Enable Control Registers (FEC Offset 0x0018)

This register is for CPU to enable or disable the I/O channels or the security features
clock to the corresponding functional block will be shut off for power saving.

The following table shows the FEC register bit fields.

. If the channel is disabled, the

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:16 0x0 RO Reserved
17 0 RW Ipsleep WAN Port disable
16 0 RW wpsleep WAN Port sleep
15 0x0 RW tmdis Timer interface disable
14 0x0 RW spidis SPI(12C) interface disable
13 0x0 RW i2sdis I12S interface disable
12 0x0 RW uart4dis UART4 interface disable
11 0x0 RW uart3dis UART3 interface disable
10 0x0 RW uart2dis UART?2 interface disable
9 0x0 RW uart1dis UART1 interface disable
8 0x0 RW norfmdis NOR flash memory disable
7 0x0 RW nandfmdis NAND flash memory disable
6 0x0 RW pcidis PCI interface disable
5 0x0 RW ipsdis IPSec disable
4 0x0 RW Ipdis LAN Port disable
3 0x0 RW wpdis WAN Port disable
2 0x0 RW sdifdis SDIO interface disable
1 0x0 RW usbddis USB Device disable
0 0x0 RW usbhdis USB Host disable

2.2.8 NOR Flash / External I/O Base Address Register (NFEIOBA Offset 0x001C)
The register determines the start address of all the system control registers. The total system control register space is

fixed at 64Kbytes boundary.)

The following table shows the register bit fields.

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:26 Ox1FFF Rw |NFEIOBP NOR Flash — External I/O Bank Base Pointer
The Base address of the system configuration register bank. The resolution of
the address is 64Mbytes. Note: to place the start address at 1800000H, use
the formula: setting value = ( 1800000H / 64K ) << 26.
25:0 0x0 RO |Reserved

October 2008
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2.3 PCI-AHB Bridge Configuration Registers (PABCSR) (0x2000-0x3FFF)

The PCI-AHB Bridge (PAB) implements all configuration registers required by the PCI specification. These registers
are described in the following subsections. Since the configuration registers can be accessed from both the PCI and
AHB buses, they have two sets of addresses, one for each bus: PCl and AHB. The PCI bus configuration register
address range is 0x0000-0x00FC, and the AHB bus configuration register address range is 0x2000-0x20FC.

The PAB enables a full software-driven initialization and configuration when acting as a host bridge. This allows the
software to identify and query the PAB. In the guest bridge mode, the CSID configuration register (subsystem ID
and subsystem vendor ID) is programmed by the ARM9, and the remaining configuration registers are programmed
by the host system.

The PAB treats configuration space write operations to registers that are reserved as NO-OPs. That is, the access
completes normally on the bus and the data is discarded. Read accesses, to reserved or unimplemented registers,
complete normally and a data value of 0 is returned.

Software reset has no effect on the configuration registers. Hardware reset sets the configuration registers to their
default values.

The configuration register CSID (subsystem ID and subsystem vendor ID) is programmed by the ARM9 during stage
1 initilization, thus eliminating the need for an EEPROM. Also, CBMAJ[3] (prefetchable bit) can be initialized in stage
1. Only internal access to these registers are done in stage 1 using offset range 0x2000-0x20FC; ie ARM9 accesses
does not propagate out to the PCI bus. During stage 2 initialization, the ARM9 programs the remaining configuration
registers by using the indirect registers PBCA (address register at offset 0x2100) and PBCD (data register at offset
0x2104). The ARM9 programs the system control registers (CSRs) located at offsets 0x2200-0x2224.

The PCI-AHB BRIDGE CSRs are located in the host memory address space. The PBCSRs are word aligned, 32 bits
long, and must be accessed using word instructions with word-aligned addresses only.

Note: Reserved bits should be written with 0. Failing to do this could cause incompatibility problems with a future
version of the PCI-AHB BRIDGE. Reserved bits are undefined on read access. Retries on second data transactions
occur in response to burst accesses.

PBCSRs are physically located in the chip. The host uses a single instruction to access a CSR.

The PCI-AHB BRIDGE implement the following configuration registers and CSR registers. These registers are
described below.

Configuration Identifier PCI Bus Address Default Value
Register

Identification CFID 0x0000 0x869216C6
Command and status CFCS 0x0004 0x04400000
Revision CFRV 0x0008 0x06**0000
Latency Timer CFLT 0x000C 0x00000000
Configuration Base CBMA 0x0010 0x00000000
Memory Address

Reserved 0x0014-28 0x00000000
Subsystem 1D CSID 0x002C (0) Gl
Reserved 0x0030-38 0x00000000
Interrupt CFIT 0x003C 0x00000100
Reserved 0x0040-FC 0x00000000
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Register Identifier AHB Bus Address Default
Value

Configuration Register: Identification CRCFID 0x2000 0x869216C6
Configuration Register: Command and status CRCFCS 0x2004 0x04400000
Configuration Register: Revision CRCFRV 0x2008 0x06**0000
Configuration Register: Latency Timer CRCFLT 0x200C 0x00000000
Configuration Register: Configuration Base CRCBMA 0x2010 0x00000000
Memory Address
Reserved 0x2014-28 0x00000000
Configuration Register: Subsystem ID CRCSID 0x202C (0) Gl
Reserved 0x2030-38 0x00000000
Configuration Register: Interrupt CRCFIT 0x203C 0x00000100
Reserved 0x2040-FC 0x00000000
PCI-AHB Bridge Configuration Address PBCA 0x2100 0x00000000
PCI-AHB Bridge Configuration Data PBCD 0x2104 0x00000000
PCI-AHB Bridge Mode PBM 0x2200 0x00000000
PAB-AHB Bridge Control and Status PBCS 0x2204 0x00000000
PCI-AHB Bridge Memory Base Address PMBA 0x2208 0x00000000
PCI-AHB Bridge Memory Base Address Control PMBAC 0x220C 0x00000000
PCI-AHB Bridge Memory Base Address Mask PMBAM 0x2210 0x00000000
PCI-AHB Bridge Memory Base Address PMBAT 0x2214 0x00000000
Translation
PCI-AHB Bridge 1/0 Base Address PIOBA 0x2218 0x00000000
PCI-AHB Bridge I/O Base Address Control PIOBAC 0x221C 0x00000000
PCI-AHB Bridge 1/0 Base Address Mask PIOBAM 0x2220 0x00000000
PCI-AHB Bridge I/O Base Address Translation PIOBAT 0x2224 0x00000000

2.3.1 Configuration ID Register (CFID PCI Offset 0x0000)

The CFID register identifies the PCI-AHB BRIDGE.

The following table shows the CFID register bit fields.

BIT | DEFAULT |READ/W DESCRIPTION

FIELD | VALUE RITE
31:16 0x8692 RO |[Device ID

Provides the unique PCI-AHB BRIDGE ID number
15:0 0x16C6 RO [Vendor ID

Specifies the manufacturer of the PCI-AHB BRIDGE.

October 2008 12 M9999-102008-1.0
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2.3.2 Command and Status Configuration Register (CFCS PCI Offset 0x0004)

The CFCS register is divided into two sections: a command register (CFCS[15:0]) and a status register
(CFCS[31:16]). The command register provides control of the PCI-AHB BRIDGE’s ability to generate and respond to
PCI cycles. When 0 is written to this register, the PCI-AHB BRIDGE logically disconnects from the PCI bus for all
accesses except configuration accesses.

The status register records status information for the PCI bus-related events. The CFCS status bits are not cleared
when they are read. Writing 1 to these bits clears them; writing 0 has no effect.

The following table describes the CFCS register bit fields.

BIT FIELD| TYPE DEFAULT |[READ/W| DESCRIPTION
VALUE RITE
31 Status 0 Read/ |Detected Parity Error
Clear [This bit is set when the bridge detects a parity error, even if parity
error handling is disabled (as controlled by bit 6 in the command
register).
30 Status 0 Read/ [Signal System Error
Clear \when set, indicates that the PCI-AHB BRIDGE asserted the system
error SERR N pin.
29 Status 0 Read/ |Received Master Abort
Clear \when set, indicates that the PCI-AHB BRIDGE terminated a master
transaction (except for Special Cycle) with master abort.
28 Status 0 Read/ |Received Target Abort
Clear \when set, indicates that the PCI-AHB BRIDGE master transaction
was terminated due to a target abort.
27 Status 0 Read/ [Generated Target Abort
Clear )when set, indicates that the PCI-AHB BRIDGE PCl target generated
a target abort.
26:25 Status 10 RO |Device Select Timing
These bits encode the timing of DEVSEL#. Three allowable timings
for assertion of DEVSEL#:
00 — fast
01 — medium
10 — slow
24 Status 0 Read/ |Data Parity Report
Clear [This bit is set when the following 3 conditions are met:
1) the bus agent asserted PERR# itself (on a read) or observed
PERR# asserted (on a write)
2) the PCI-AHB BRIDGE operates as a bus master for the
operation that caused the error.
3) the Parity Error Response bit (CFCS[6]) is set.
23:22 reserved 00 Reserved
21 Status 1 RO |66 MHz Capable
This read only bit indicates that the PCI-AHB BRIDGE is 66 MHz
capable. Its value is always set to 1.
20 Status 1 RO |New Capability
New capabilities are not implemented.
19:16 Status 0x0 Reserved
15:11 Command 0x00 Reserved

October 2008
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10 Command 0 R/W [Interrupt Disable

This bit disables the device/function from asserting INTx#. A value
of 0 enables the assertion of its INTx# signal. A value of 1 disables
the assertion of its INTx# signal. This bit's state after RST# is 0.

9 Command 0 RO |Master Fast Back-to-Back Capable
Master cannot do fast back-to-back transactions to different
devices.

8 Command 0 R/W [System Error Enable

Enable bit for SERR# driver. A value of 0 disables the SERR#
driver. A value of 1 enables the SERR# driver. This bit's state after
RST# is 0. Address parity errors are reported only if this bit and bit
6 are 1.

7 Command 0 RO |Address/Data stepping
Bridge does not do address/data stepping.

6 Command 0 RW |Parity Error Response

\When set, the bridge takes its normal action when a parity error is
detected. When the bit is 0, the bridge sets its Detected Parity
Error status bit (CFCS[31]) when an error is detected, but does not
assert PERR# and continues normal operation. This bit's state after
RST# is 0.

5 Command 0 RO |VGA palette access
VGA palette snooping is disabled.

4 Command 0 RW  |Memory Write and Invalidate Enable

\When set, the PCI-AHB BRIDGE is allowed to generate the memory
write and invalidate command. When reset, the PCI-AHB BRIDGE
can only generate memory write command. This bit's state after
RST# is 0.

3 Command 0 RO |Special Cycles Response
Bridge ignores all special cycle operations.

2 Command 0 RW |Master Operation

\When set, the PCI-AHB BRIDGE is capable of acting as a bus
master. When reset, the PCI-AHB BRIDGE capability to generate
PCI accesses is disabled. For normal operation, this bit must be
set. This bit's state after RST# is 0.

1 Command 0 RW |Memory Space Access

\When set, the PCI-AHB BRIDGE responds to memory space
accesses. When reset, the PCI-AHB BRIDGE does not respond to
memory space accesses. This bit's state after RST# is 0.

0 Command 0 RW |I/O Space Access

\When set, the PCI-AHB BRIDGE responds to I/0 space accesses.
\When reset, the PCI-AHB BRIDGE does not respond to I/O space
accesses. This bit's state after RST# is 0.
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2.3.3 Configuration Revision Register (CFRV Offset PCI 0x0008)
The CFRYV register contains the PCI-AHB BRIDGE revision number.
The following table shows the CFRYV register bit fields.

BIT Default [READ/W DESCRIPTION
FIELD Value RITE
31:24 0x06 RO [Base Class
Indicates device is a bridge, and is equal to 0x06.
23:16 - RO [Subclass. Host/Guest mode determined by input pin PHGM.

0x00 — In Host bridge mode

0x80 — In Guest bridge mode

15:8 0X00 RO |Reserved

74 0x0 RO |Revision Number

Indicates the PCI-AHB BRIDGE revision number, and is equal to OH. This number is|
incremented for subsequent revision.

3:0 0x0 RO [Step Number

Indicates the PCI-AHB BRIDGE step number, and is equal to OH (chip revision A).
This number is incremented for subsequent PCI-AHB BRIDGE steps within the
current revision.

2.3.4 Configuration Latency Timer Register (CFLT PCI Offset 0x000C)
This register configures the cache line size field and the latency timer.
The following table shows the CFLT register bit fields.

BIT DEFAULT [READ/W DESCRIPTION
FIELD | VALUE RITE

31:16 | 0x0000 RO [Reserved
15:8 0x00 R/W  |Configuration Latency Timer

Specifies, in units of PCI bus clocks, the value of the latency timer of the PCI-
IAHB BRIDGE. When the PCI-AHB BRIDGE asserts FRAME_N, it enables its
latency timer to count. If the PCI-AHB BRIDGE deasserts FRAME_N prior to count
expiration, the content of the latency timer is ignored. Otherwise, after the count
expires, the PCI-AHB BRIDGE initiates transaction termination as soon as its
GNT N is deasserted.

7:0 0x00 R/W |Cache Line Size

Specifies, in unit of 32-bit words(Dword), the system cache line size. The PCI-AHB
BRIDGE supports cache line sizes of 4, 8, and 16 Dwords. If an attempt is made
to write an unsupported value to this register, the write is ignored and the PCI-
IAHB BRIDGE does not use the MWI command. If a value other than 8, 16 or 32 is
written to the register, the PCI-AHB BRIDGE returns all zeros when the register is
read.

The driver should use the value of the cache line size to program the cache
alignment bits (CSR0[15:14]). The PCI-AHB BRIDGE uses the cache alignment
bits for PClI commands that are cache oriented, such as memory-read-line,
memory-read-multiple and memory-write-and-invalidate.
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2.3.5 Configuration Base Memory Address (CBMA PCI Offset 0x0010)

The CBMA register specify the base memory address for accessing the devices on the AHB. This register must be

initialized prior to accessing any AHB device with memory access.
The following table shows the CBMA register bit fields.

BIT FIELD | DEFAULT [READ/W DESCRIPTION
VALUE RITE
31:28 OxFC R/W [Configuration Base Memory Address
Defines the PCl memory base address used to access PAB and AHB
resources. The resources reside in a 256MB address range.
27:4 0x0 Reserved.
3 0 RO |Prefetchable
1 — Indicates memory space is prefetchable.
0 — Indicates memory space is not prefetchable.
2:1 00 RO [Type
Locate anywhere in 32-bit address space.
0 0 RO |Memory Space Indicator
]Ic_'.)el’:jer.mges that the register maps into the Memory space. The value in this
ield is O.

2.3.6 Configuration Base Address (PCI Offsets 0x0014-0x0028)
These configuration base address registers are reserved.

BIT FIELD | DEFAULT |READ/WR DESCRIPTION
VALUE TE
31:0 0x0 Reserved.

2.3.7 Subsystem ID Register (CSID PCI Offset 0x002C)

The CSID register is a read-only 32-bit register. The content of the CSID is loaded from the local CPU after a
hardware reset. If the CSID is accessed by the PCI host before its content is loaded from the local CPU, the PCI-

AHB BRIDGE responds with retry termination on the PCI bus.
The following table shows the CSID register bit fields.

BIT FIELD| DEFAULT |READ/W DESCRIPTION
VALUE RITE
31:16 - RO  [Subsystem ID
Indicates a 16-bit field containing the subsystem ID.
15:0 - RO [Subsystem Vendor ID
Indicates a 16-bit field containing the subsystem vendor ID.
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The following table shows the access rules of the register:

Category Description

Value after hardware reset ARM9 CPU must program the value for Subsystem ID and Subsystem
Vendor ID during stage 1 power up configuration.

Write access rules Only ARM9 CPU can program the Subsystem ID and Subsystem Vendor
ID. This register is READ-ONLY on the PCI bus.

2.3.8 Capabilities Pointer Register (CCAP Offset 0x0034)

The CCAP register points to the base address of the power management register block in the
configuration address space. This pointer is valid only if the new capabilities bit in CFCS is set.
The following table shows the CCAP register bit fields. Read only.

BIT FIELD | DEFAULT VALUE DESCRIPTION
31:8 000000H Reserved.
7:0 50 Capabilities Pointer

Points to the location of the power management register block in the PCI
configuration space. The value of this field is 50H.

2.3.9 Configuration Interrupt Register (CFIT PCI Offset 0x003C)

The CFIT register is divided into two sections: the interrupt line and the interrupt pin. CFIT configures both the
system’s interrupt and the PCI-AHB BRIDGE interrupt pin connection.
The following table shows the CFIT register bit fields.

BIT DEFAULT |READ/W DESCRIPTION
FIELD VALUE RITE
31:24 0x00 RO  |[MAX_LAT

This field indicates how often the device needs to gain access to the PCI bus.
Time unit is equal to 0.25 us, assuming a PCI clock frequency of 33 MHz. The
value after a hardware reset is 28H (10 us).

23:16 0x00 RO  [MIN_GNT

This field indicates the burst period length that the device needs. Time unit is
equal to 0.25us, assuming a PCI clock frequency of 33 MHz. The value after a
hardware reset is 14H (5 us).

15:8 0x01 RO [Interrupt Pin

Indicates which interrupt pin that the PCI-AHB BRIDGE uses. The PCI-AHB
BRIDGE uses INTA# and the read value is 01H.

7:0 0x00 RW [Interrupt Line

Provides interrupt line routing information. The basic 1/0 system (BIOS) writes
the routing information into to this field when it initialized and configures the
system. The value in this field indicates which | of the system interrupt controller
is connected to the PCI-AHB BRIDGE's interrupt pin. The driver can use this
information to determine priority and vector information. Values in this field are
system architecture specific.
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2.3.10 Capabilities ID Register (CCID Offset 0x0050)

The CCID register is a read-only register that provides information on the KSZ9692PBP power management
capabilities.

The following table shows the CCID register bit fields. Read only.

BIT FIELD DEFAULT DESCRIPTION
VALUE
31 0 PME Support D3(cold)

If this bit is set, the KSZ9692PBP asserts PME in D3(cold) power state. Otherwise,
the KSZ9692PBP does not assert PME in D3(cold). Here this bit is set.

30 1 PME Support D3(hot)

[The value of this bit is 1, indicating that the KSZ9692PBP may assert PME in
D3(hot) power state.

29 0 PME Support D2

KSZ9692PBP does not assert PME in D2 state.
28 0 PME Support D1

KSZ9692PBP does not assert PME in D1 state.
27 0 PME Support DO

The value of this bit is 0, indicating that the KSZ9692PBP does not assert PME in
DO power state.

26 1 D2 Support
KSZ9692PBP support D2 power state.
25 1 D1 Support
KSZ9692PBP support D1 power state.
24:92 000 Auxiliary Current

This 3-bit field reports the 3.3Vaux auxiliary current requirements for the PCI
function. If PME# generation from D3_cold is not supported by the function, this
field must return a value of 000 when read.

21 0 Device Specific Initialization

Indicates whether special initialization of this function is required (beyond the
standard PCI configuration header) before the generic class device driver is able to
use it.

Note that this bit is not used by some operating systems. Microsoft Windows and
\Windows NT, for instance, do not use this bit to determine whether to use D3.
Instead, they use the driver's capabilities to determine this.

A “1” indicates that the function requires a device specific initialization sequence
following transition to the DO uninitialization state.

20 0 Reserved, should be set to 0.

19 1272 PME Clock

\When this bit is a “1”, it indicates that the function relies on the presence of the
PCI clock for PME# operation. When this bit is a “0”, it indicates that no PCI clock
is required for the function to generate PME#.

18:16 3H Power Management PCI Version(1.2)
[The value of this bit is 3'b011
15:8 OOH Next Item Pointer

Points to the location of the next block of the capabilities list in the PCI
Configuration Space. The value of this field is 00H, indicating that this is the

last item of the Capability linked list.
7:0 01H Capabilities 1D
PCI Power Management Registers ID. The value of this field is 01h, indicating

that this is the power-management register block.
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2.3.11 Power-Management Control and Status Register (CPMC Offset 0x0054)

The CCID register is a read-only register that provides information on the K8842 power management
capabilities.

The following table shows the CCID register bit fields.

BITFIELD | DEFAULT DESCRIPTION
VALUE
31:16 0000H _[Reserved.
15 0(RO, wic) PME_Status

This bit indicates that the KSZ9692PBP has detected a power-management event.
If bit PME_Enable is set, the KSZ9692PBP also asserts the PME_N pin. This bit is
cleared on power-up reset or by write 1. It is not modified by either hardware or
software reset. When this bit is cleared, the KSZ9692PBP deasserts the PME_N

pin.
14:9 OOH Reserved.
8 O(R/W) PME_Enable

If this bit is set, the KSZ9692PBP can assert the PME_N pin. Otherwise, assertion
of the PME_N pin is disabled. This bit is cleared on power-up reset only and is not
modified by either hardware or software reset.

7:4 OH Reserved.

3 1(RO) No Soft Reset

If this bit is set (“1”), the KSZ9692PBP does not perform an internal reset when
transitioning from D3_hot to DO because of PowerState commands. Configuration
context is preserved. Upon transition from D3_hot to the DO Initialized state, no
additional operating system intervention is required to preserve configuration
context beyond writing the PowerState bits.

If this bit is cleared (“0”), the KSZ9692PBP does perform an internal reset when
transitioning from D3_hot to DO via software control of the PowerState bits.
Configuration context is lost when performing the soft reset. Upon transition from
D3_hot to the DO state, full reinitialization sequence is needed to return the device
to DO Initialized.

Regardless of this bit, devices that transition from D3_hot to DO by a system or
bus segment reset will return to the device state DO Uninitialized with only PME
context preserved if PME is supported and enabled.

2 0 Reserved.

1:0 00(RW)  [Power State
This field is used to set the current power state of the KSZ9692PBP and to

determine its power state. The definitions of the field values are:
0: DO

1: D1

2: D2

3: D3(hot)

This field gets a value of 0 after power up.

2.4 AHB Internal Access to PCI Configuration Registers (Offsets 0x2000-0x20FC)

The PCI configuration registers can be accessed internally by the ARM9 CPU using the address offsets 0x2000-
20FC. They are physically the same registers as the PCI configuration registers, but accessing this address range
will not generate PCI configuration cycles on the PCI bus. The only method ARM9 can generate PCI configuration
cycles on the PCI bus is through the indirect registers, Configuration Address (PBCA) and Configuration Data
(PBCD). During first stage initialization on power-up, the local CPU programs the Subsystem ID and Subsystem
Vendor ID configuration registers normally programmed by the EEPROM. The following sections describe the PCI
configuration registers described earlier with the difference being in the write access of the register bits. All register
bits are READ-ONLY except for the Subsystem ID and Subsystem Vendor ID which are READ/WRITE.
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241 Configuration ID Register (CRCFID Offset 0x2000)

The CFID register identifies the PCI-AHB BRIDGE.
The following table shows the CFID register bit fields.

BIT | DEFAULT [READ/W DESCRIPTION
FIELD | VALUE RITE
31:16 0x8692 RO [Device ID
Provides the unique PCI-AHB BRIDGE ID number
15:0 0x16C6 RO |Vendor ID
Specifies the manufacturer of the PCI-AHB BRIDGE.

24.2 Command and Status Configuration Register (CRCFCS PCI Offset 0x2004)

The CRCFCS register is divided into two sections: a command register (CRCFCS[15:0]) and a status register (CRCFCS[31:16]).
The command register provides control of the PCI-AHB BRIDGE's abiiity to generate and respond to PCl cycles.

The status register records status information for the PCl buselated events. The CRCFCS status bits are not cleared when they
are read.

The following table desabes the CRCFCS register bit fields.

BIT FIELD| TYPE DEFAULT |READ/W| DESCRIPTION
VALUE RITE
31 Status 0 RO |Detected Parity Error
This bit is set when the bridge detects a parity error, even if parity
error handling is disabled (as controlled by bit 6 in the command
register).
30 Status 0 RO |[Signal System Error
\When set, indicates that the PCI-AHB BRIDGE asserted the system
error SERR N pin.
29 Status 0 RO |Received Master Abort
When set, indicates that the PCI-AHB BRIDGE terminated a master
transaction (except for Special Cycle) with master abort.
28 Status 0 RO |Received Target Abort
\When set, indicates that the PCI-AHB BRIDGE master transaction
was terminated due to a target abort.
27 Status 0 RO |Generated Target Abort
\When set, indicates that the PCI-AHB BRIDGE PCI target generated
a target abort.
26:25 Status 10 RO |Device Select Timing
These bits encode the timing of DEVSEL#. Three allowable timings
for assertion of DEVSEL#:
00 — fast
01 — medium
10 — slow
24 Status 0 RO |Data Parity Report
This bit is set when the following 3 conditions are met:
1) the bus agent asserted PERR# itself (on a read) or observed
PERR# asserted (on a write)
2) the PCI-AHB BRIDGE operates as a bus master for the
operation that caused the error.
3) the Parity Error Response bit (CFCS[6]) is set.
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23:22 reserved 00 Reserved

21 Status 1 RO |66 MHz Capable

This read only bit indicates that the PCI-AHB BRIDGE is 66 MHz
capable. Its value is always set to 1.

20 Status 1 RO |New Capability
New capabilities are not implemented.
19:10 Command 0x0 Reserved
9 Command 0 RO |Master Fast Back-to-Back Capable
Master cannot do fast back-to-back transactions to different
devices.
8 Command 0 RO |[System Error Enable

Enable bit for SERR# driver. A value of 0 disables the SERR#
driver. A value of 1 enables the SERR# driver. This bit's state after
RST# is 0. Address parity errors are reported only if this bit and bit

6 are 1.
7 Command 0 RO |Address/Data stepping

Bridge does not do address/data stepping.
6 Command 0 RO [Parity Error Response

\When set, the bridge takes its normal action when a parity error is
detected. When the bit is 0, the bridge sets its Detected Parity
Error status bit (CFCS[31]) when an error is detected, but does not
assert PERR# and continues normal operation. This bit's state after
RST# is 0.

5 Command 0 RO |VGA palette access
VGA palette snooping is disabled.

4 Command 0 RO |Memory Write and Invalidate Enable

\When set, the PCI-AHB BRIDGE is allowed to generate the memory
write and invalidate command. When reset, the PCI-AHB BRIDGE
can only generate memory write command. This bit's state after
RST# is 0.

3 Command 0 RO [Special Cycles Response
Bridge ignores all special cycle operations.

2 Command 0 RO |Master Operation

\When set, the PCI-AHB BRIDGE is capable of acting as a bus
master. When reset, the PCI-AHB BRIDGE capability to generate
PCI accesses is disabled. For normal operation, this bit must be
set. This bit's state after RST# is 0.

1 Command 0 RO |Memory Space Access

\When set, the PCI-AHB BRIDGE responds to memory space
accesses. When reset, the PCI-AHB BRIDGE does not respond to
memory space accesses. This bit's state after RST# is 0.

0 Command 0 RO |I/O Space Access

\When set, the PCI-AHB BRIDGE responds to I/0 space accesses.
\When reset, the PCI-AHB BRIDGE does not respond to 1/0 space
accesses. This bit's state after RST# is 0.
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243 Configuration Revision Register (CRCFRV Offset PCI 0x2008)

The CRCFRYV register contains the PCI-AHB BRIDGE revision number.
The following table shows the CRCFRV register bit fields.

BIT FIELD | Default |READ/W| DESCRIPTION
Value RITE

31:24 0x06 RO [Base Class

Indicates device is a bridge, and is equal to 0x06.

23:16 - RO [Subclass. Host/Guest mode determined by input pin PHGM.
0x00 — In Host bridge mode

0x80 — In Guest bridge mode

15:8 0X00 RO |Reserved

7:4 0x0 RO |Revision Number

Indicates the PCI-AHB BRIDGE revision number, and is equal to OH. This number i
incremented for subsequent revision.
3:0 0x0 RO [Step Number

Indicates the PCI-AHB BRIDGE step number, and is equal to OH (chip revision A)
This number is incremented for subsequent PCI-AHB BRIDGE steps within the
current revision.

244 Configuration Latency Timer Register (CRCFLT PCI Offset 0x200C)

This register configures the cache line size field and the latency timer.
The following table shows the CRCFLT register bit fields.

BIT | DEFAULT |READ/W,| DESCRIPTION

FIELD | VALUE RITE

31:16 | 0x0000 RO |Reserved
15:8 0x00 RO [Configuration Latency Timer

Specifies, in units of PCI bus clocks, the value of the latency timer of the PCI-AHB
BRIDGE. When the PCI-AHB BRIDGE asserts FRAME_N, it enables its latency timef
to count. If the PCI-AHB BRIDGE deasserts FRAME_N prior to count expiration, the
content of the latency timer is ignored. Otherwise, after the count expires, the PCI{
IAHB BRIDGE initiates transaction termination as soon as its GNT N is deasserted.

7:0 0x00 RO |Cache Line Size

Specifies, in unit of 32-bit words(Dword), the system cache line size. The PCI-AHB
BRIDGE supports cache line sizes of 4, 8, and 16 Dwords. If an attempt is made tg
write an unsupported value to this register, the write is ignored and the PCI-AHB
BRIDGE does not use the MWI command. If a value other than 8, 16 or 32 is written
to the register, the PCI-AHB BRIDGE returns all zeros when the register is read.

The driver should use the value of the cache line size to program the cach¢g
alignment bits (CSRO0[15:14]). The PCI-AHB BRIDGE uses the cache alignment bits
for PCI commands that are cache oriented, such as memory-read-line, memory-read{
multiple and memory-write-and-invalidate.
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245 Configuration Base Memory Address (CRCBMA PCI Offset 0x2010)

The CRCBMA register specify the base memory address for accessing the devices on the AHB. This register must be
initialized prior to accessing any AHB device with memory access.
The following table shows the CRCBMA register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION
FIELD | VALUE | WRITE
31:28 - RO |Configuration Base Memory Address

Defines the PCl memory base address used to access PAB and AHB resources
[The resources reside in a 64MB address range. The value read depends on CBMA.

27:4 | 0x000000 Reserved.
3 0 RW |Prefetchable
1 — Indicates memory space is prefetchable.
0 — Indicates memory space is not prefetchable.
2:1 00 RO [Type
Locate anywhere in 32-bit address space.

0 0 RO [Memory Space Indicator

Determines that the register maps into the Memory space. The value in this field is
0.

2.4.6 Configuration Base Address (PCl Offsets 0x2014-0x2028)
These configuration base address registers are reserved.

BIT DEFAULT READ/ DESCRIPTION
FIELD VALUE WRITE
31:0 0x0 Reserved.

2.4.7 Subsystem ID Register (CRCSID PCI Offset 0x202C)

The CRCSID register is a read-only 32-bit register. The content of the CRCSID is loaded from the local CPU after a
hardware reset. If the CRCSID is accessed by the PCI host before its content is loaded from the local CPU, the PCI-
AHB BRIDGE responds with retry termination on the PCI bus.

The following table shows the CRCSID register bit fields.

BIT FIELD| DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:16 0x0 RW  [Subsystem ID
Indicates a 16-bit field containing the subsystem ID.
15:0 0x0 RW  [Subsystem Vendor ID
Indicates a 16-bit field containing the subsystem vendor ID.

October 2008 23 M9999-102008-1.0



KSZ9692PB Registration Description
Integrated Networking and Communications Controller

The following table shows the access rules of the register.

Category Description

Value after hardware reset ARM9 CPU must program the value for Subsystem ID and
Subsystem Vendor ID during stage 1 power up
configuration.

Write access rules Only ARM9 CPU can program the Subsystem ID and
Subsystem Vendor ID. This register is READ-ONLY on
the PCI bus.

2.4.8 Capabilities Pointer Register (CRCCAP Offset 2034H)

The CCAP register points to the base address of the power management register block in the
configuration address space. This pointer is valid only if the new capabilities bit in CFCS is set.
The following table shows the CRCCAP register bit fields. Read only.

BIT FIELD | DEFAULT VALUE DESCRIPTION
31:8 000000H Reserved.
7:0 50 Capabilities Pointer

Points to the location of the power management register block in the PCI
configuration space. The value of this field is 50H.

249 Configuration Interrupt Register (CRCFIT PCI Offset 0x203CH)

The CRCFIT register is divided into two sections: the interrupt line and the interrupt pin. CRCFIT configures both the
system’s interrupt and the PCI-AHB BRIDGE interrupt pin connection.
The following table shows the CRCFIT register bit fields.

BIT DEFAULT | READ/ DESCRIPTION
FIELD VALUE WRITE
31:24 0x00 RO  [MAX_LAT

This field indicates how often the device needs to gain access to the PCI bus.
Time unit is equal to 0.25 us, assuming a PCI clock frequency of 33 MHz. The
value after a hardware reset is 28H (10 us).

23:16 0x00 RO |MIN_GNT

This field indicates the burst period length that the device needs. Time unit is
equal to 0.25us, assuming a PCI clock frequency of 33 MHz. The value after a
hardware reset is 14H (5 us).

15:8 0x01 RO [Interrupt Pin

Indicates which interrupt pin that the PCI-AHB BRIDGE uses. The PCI-AHB
BRIDGE uses INTA# and the read value is 01H.

7:0 0x00 RO [Interrupt Line

Provides interrupt line routing information. The basic 1/0 system (BIOS) writes
the routing information into to this field when it initialized and configures the
system. The value in this field indicates which | of the system interrupt controller
is connected to the PCI-AHB BRIDGE's interrupt pin. The driver can use this
information to determine priority and vector information. Values in this field are
system architecture specific.
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2.4.10 Configuration Interrupt Register (CRCFIT PCI Offset 0x203CH)

The CFIT register is divided into two sections: the interrupt line and the interrupt pin. CFIT configures both the
system’s interrupt and the PCI-AHB BRIDGE interrupt pin connection.
The following table shows the CRCFIT register bit fields.

BIT DEFAULT | READ/ DESCRIPTION
FIELD VALUE WRITE
31:24 0x00 RO  |[MAX_LAT

This field indicates how often the device needs to gain access to the PCI bus.
Time unit is equal to 0.25 us, assuming a PCI clock frequency of 33 MHz. The
value after a hardware reset is 28H (10 us).

23:16 0x00 RO |MIN_GNT

This field indicates the burst period length that the device needs. Time unit is
equal to 0.25us, assuming a PCI clock frequency of 33 MHz. The value after a
hardware reset is 14H (5 us).

15:8 0x01 RO [Interrupt Pin

Indicates which interrupt pin that the PCI-AHB BRIDGE uses. The PCI-AHB
BRIDGE uses INTA# and the read value is 01H.

7:0 0x00 R/W [interrupt Line

Provides interrupt line routing information. The basic 1/0 system (BIOS) writes
the routing information into to this field when it initialized and configures the
system. The value in this field indicates which | of the system interrupt controller
is connected to the PCI-AHB BRIDGE's interrupt pin. The driver can use this
information to determine priority and vector information. Values in this field are
system architecture specific.

2.4.11 Capabilities ID Register (CRCCID Offset 2050H)

The CCID register is a read-only register that provides information on the KSZ9692PBP power management
capabilities.

The following table shows the CRCCID register bit fields. Read only .

BIT FIELD DEFAULT DESCRIPTION
VALUE
31 0 PME Support D3(cold)

If this bit is set, the KSZ9692PBP asserts PME in D3(cold) power state. Otherwise,
the KSZ9692PBP does not assert PME in D3(cold). Here this bit is set.

30 1 PME Support D3(hot)

[The value of this bit is 1, indicating that the KSZ9692PBP may assert PME in
D3(hot) power state.

29 0 PME Support D2

KSZ9692PBP does not assert PME in D2 state.
28 0 PME Support D1

KSZ9692PBP does not assert PME in D1 state.
27 0 PME Support DO

The value of this bit is 0, indicating that the KSZ9692PBP does not assert PME in
DO power state.

26 1 D2 Support
KSZ9692PBP support D2 power state.
25 1 D1 Support
KSZ9692PBP support D1 power state.
24:22 000 Auxiliary Current

This 3-bit field reports the 3.3Vaux auxiliary current requirements for the PCI
function. If PME# generation from D3_cold is not supported by the function, this
field must return a value of 000 when read.
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21 0 Device Specific Initialization

Indicates whether special initialization of this function is required (beyond the
standard PCI configuration header) before the generic class device driver is able to
use it.

Note that this bit is not used by some operating systems. Microsoft Windows and
\Windows NT, for instance, do not use this bit to determine whether to use D3.
Instead, they use the driver's capabilities to determine this.

A “1” indicates that the function requires a device specific initialization sequence
following transition to the DO uninitialization state.

20 0 Reserved, should be set to 0.

19 0 PME Clock

\When this bit is a “1”, it indicates that the function relies on the presence of the
PCI clock for PME# operation. When this bit is a “0”, it indicates that no PCI clock
is required for the function to generate PME#.

18:16 3H Power Management PCI Version(1.2)
[The value of this bit is 3'b011
15:8 OOH Next Item Pointer

Points to the location of the next block of the capabilities list in the PCI
Configuration Space. The value of this field is 00H, indicating that this is the

last item of the Capability linked list.

7:0 01H Capabilities 1D
PCl Power Management Registers ID. The value of this field is 01h, indicating

that this is the power-management register block.

2412 Power-Management Control and Status Register (CRCPMC Offset 2054H)

The CRCPMC register is a read-only register that provides information on the K8842 power management
capabilities.

The following table shows the CRCPMC register bit fields.

BITFIELD | DEFAULT DESCRIPTION
VALUE
31:16 0000H _ [Reserved.
15 0(RO, wic) PME_Status

This bit indicates that the KSZ9692PBP has detected a power-management event.
If bit PME_Enable is set, the KSZ9692PBP also asserts the PME_N pin. This bit is
cleared on power-up reset or by write 1. It is not modified by either hardware or
software reset. When this bit is cleared, the KSZ9692PBP deasserts the PME_N

pin.
14:9 OOH Reserved.
8 O(R/W) PME_Enable

If this bit is set, the KSZ9692PBP can assert the PME_N pin. Otherwise, assertion
of the PME_N pin is disabled. This bit is cleared on power-up reset only and is not
modified by either hardware or software reset.

7:4 OH Reserved.
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3 1(RO) No Soft Reset

If this bit is set (“1”), the KSZ9692PBP does not perform an internal reset when
transitioning from D3_hot to DO because of PowerState commands. Configuration
context is preserved. Upon transition from D3_hot to the DO Initialized state, no
additional operating system intervention is required to preserve configuration
context beyond writing the PowerState bits.

If this bit is cleared (“0”), the KSZ9692PBP does perform an internal reset when
transitioning from D3_hot to DO via software control of the PowerState bits.
Configuration context is lost when performing the soft reset. Upon transition from
D3 _hot to the DO state, full reinitialization sequence is needed to return the device
to DO Initialized.

Regardless of this bit, devices that transition from D3_hot to DO by a system or
bus segment reset will return to the device state DO Uninitialized with only PME
context preserved if PME is supported and enabled.

2 0 Reserved.

1:0 00(RW)  [Power State

This field is used to set the current power state of the KSZ9692PBP and to
determine its power state. The definitions of the field values are:

0: DO

1: D1

2: D2

3: D3(hot)

This field gets a value of 0 after power up.

2413 PCI-AHB Bridge Configuration Address Register (PBCA Offset 0x2100)

The PCA register sets the mechanism and address of PCI bus configuration cycle. To start a PCI configuration
cycle, write PCA first then read/write PCD to complete the transaction.

When initiating a configuration access through PBCA and PBCD, the bridge checks the bus number and device
number in PBCA. If the bus number and device number both equal “0”, the bridge assumes that its own
configuration register is being accessed and the request will not be forwarded to the PCI interface. The bridge will
process the configuration access locally.

The following table shows the PCA register bit fields.

BIT DEFAULT [READ/W DESCRIPTION
FIELD VALUE RITE
31 0 WO |Enable
30:24 | 0x00 - [Reserved
23:16 0x00 WO [|Bus number, indicates whether configuration cycle is on local bus or on another

PCIl bus segment.
WO |Device number, indicates which PCI device is accessed using IDSEL. AD[31:11]
are used to connect to IDSEL.

15:11 0x00

10:8 0x0 WO  [Function number
7:2 0x00 WO |Register number, indicates which configuration register is being accessed.
1:0 0x0 WO [Type translation:

00 — PCI configuration cycle Type 00
01 — PCI configuration cycle Type 01
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31 30 24 23 16 15 11 10 8 7 2 1 0
Enable Reszrve Bus Number | Device Number | Function Number | Register Number | 00
y :
One bit is “on”, connects to IDSEL PCI device Function Number | Register Number | 00
31 11 10 8 7 210
PCI configuration header type 00h Translation
31 30 2423 16 15 11 10 8 7 210
Enable Reszrve Bus Number | Device Number | Function Number | Register Number | 01
Reserved Bus Number | Device Number | Function Number | Register Number | 01
31 24 23 16 15 11 10 8 7 210

PCI configuration header type 01h Translation

2.4.14 PCI-AHB Bridge Configuration Data Register (PBCD Offset 0x2104)
The PCD register provides the data interface for the PCI bus configuration cycle.

The following table shows the PCD register bit fields.

BIT DEFAULT | READ/ DESCRIPTION
FIELD VALUE WRITE
31:0 | 0x00000000| R/W [PCI configuration register Read/Write data. Read data returned from the PCl
' configuration read cycle. AHB will be re-tried until the data is available to be read.
\Write data used in PCI configuration write cycles.
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2415 PCI-AHB Bridge Mode Register (PBM Offset 0x2200)
The PBBM register sets the PCI-AHB Bridge operating mode.
The following table shows the PBBM register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION
FIELD | VALUE WRITE
31 1 RO [PCI-AHB Bridge Function Mode. (READ-ONLY) Selected by power strap option.
1 — Host bridge mode
0 — Guest bridge mode
. R/W  |PCI-AHB Bridge Bus Mode
30:29 00 00 : PCI Mode
01 : Mini PCI Mode
10 : Card Bus Mode
11 : Reserved
28:0 0x0 RO [Reserved

2.4.16 PCI-AHB Bridge Control and Status Register (PBCS Offset 0x2204)

The control register contains all the control bits for the PCI-AHB BRIDGE.
the ARM when configuration cycles can be generated on the PCI bus.

read by the PCI host to determine when the bridge can be accessed.
The following table shows the PBC register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION
FIELD | VALUE WRITE
31 0 RW  [SWR Software Reset
\When set, the PCI-AHB BRIDGE resets all internal hardware with the exception of
the PCI configuration area.
30:29 00 RW  |Prefetch Limit
Allows the user to control the amount of data to be read by a PCl-to-AHB burst
read. During PCI burst read with linear increment mode, the bridge prefetch data
from the AHB bus up to the Prefetch Limit boundary. During PCI burst read with
cache line wrap mode, the bridge prefetch data from the AHB bus up to the
smaller value of Prefetch Limit boundary or the cacheline size boundary in the PCI
configuration register. The encoding is as follows:
00 : Prefetch limit equals 4 words
01 : Prefetch limit equals 8 words
10 : Prefetch limit equals 16 words
11 : Reserved
28 1 RW  |PCI Configuration External Access Disable
1 : Disable PCI configuration register access on the PCIl bus. The bridge will
respond to PCI configuration cycles directed to it with a retry.
0 : The bridge will respond to PCI configuration cycles directed to it from an
external PCI device.
28:0 0x0 RO [Reserved

2.417 PCI-AHB Bridge Memory Base Address Register (PMBA Offset 0x2208)

The PMBA register defines the AHB address range used to generate memory mapped cycles on the PCI bus.
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The following table shows the PMBA register bit fields.

BIT DEFAULT | READ/ DESCRIPTION
FIELD VALUE WRITE
31:12 | 0x6000 0 RW |PCI memory mapped base address. For downstream accesses, this is the start off
’ - the AHB address range (range is determined by PMBAM) that will generate
memory mapped cycles on the PCI bus.
Note the following adress ranges are offlimits:
0x0 — Ox03FF_FFFF
0x4000_0000 — Ox5FFF_FFFF
0xC000 0000 — OXDFFF_FFFF
11:0 0x000 RO |Reserved.

2.4.18 PCI-AHB Bridge Memory Base Address Control Register (PMBAC Offset 0x220C)
The PMBAC register is used for address translation control.
The following table shows the PMBAC register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION
FIELD | VALUE [ WRITE
31 0 RW |Address Translation Enable
If this bit is set, downstream address translation for the memory mapped range is
enabled.
30:0 | oxo000 | RO [Reserved

2.419 PCI-AHB Bridge Memory Base Address Mask (PMBAM Offset 0x2210)
The PMBAM register specifies address masking for memory mapped cycles on the PCI bus.
The following table shows the PMBAM register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION

FIELD | VALUE | WRITE

31:12 | oxFcoo o| RW [|Address Unmask. For each bit:

- 1 — don’t mask the address bit
0 — mask the address bit

Note: all the don’t mask bits must be contiguous. Also, this determines the address
range (masked address bits) for downstream memory mapped operations.

11:0 0x000 RO [Because the minimum block size is 4 KB, this field is always 0x000 (the 12 lower
address lines are never compared with the PMBA register value).

2.4.20 PCI-AHB Bridge Memory Base Address Translation (PMBAT Offset 0x2214)
The PMBAT register specifies the address translation for PCI I/O mapped bus cycles.
The following table shows the PMBAT register bit fields.

BIT DEFAULT | READ/ DESCRIPTION
FIELD VALUE WRITE
31:12 - RW  [Translation Address
This register value is used when address translation is enabled. Each value on
address lines not masked by PMBAM register setting is replaced by the
corresponding bit value of the PMBAT register for PCl bus accesses.
11:0 0x000 RO [Because the minimum block size is 4 KB, this field is always 0x000 (the 12 lower

address lines are never compared with the PMBA register value).
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2.4.21 PCI-AHB Bridge 1/0 Base Address Register (PIOBA Offset 0x2218)

The PIOBA register defines the AHB address range used to generate I/O mapped cycles on the PCI bus.
The following table shows the PIOBA register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION
FIELD | VALUE [ WRITE
31:12 | 0x8000 0 RW |PCI I/O mapped base address. For downstream accesses, this is the start of the
’ - IAHB address range (range is determined by PIOBAM) that will generate 1/O cycles
on the PCI bus.
Note the following adress ranges are offlimits:
0x0 — Ox03FF_FFFF
0x4000_0000 — Ox5FFF_FFFF
0xC000_0000 — OXxDFFF_FFFF
11:0 0x000 RO |Reserved.

2.4.22 PCI-AHB Bridge 1/O Base Address Control Register (PIOBAC Offset 0x221C)
The PIOBAC register is used for address translation control.
The following table shows the PIOBAC register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION
FIELD | VALUE WRITE
31 0 RW  |Address Translation Enable
If this bit is set, downstream address translation for the I/O mapped range ig
enabled.
30:0 0x0 RO [Reserved

2.4.23 PCI-AHB Bridge 1/0 Base Address Mask (PIOBAM Offset 0x2220)
The PIOBAM register specifies address masking for PCI 1/O mapped cycles.
The following table shows the PIOBAM register bit fields.

BIT | DEFAULT |READ/ DESCRIPTION
FIELD | VALUE |WRITE
31:12 | oxFcoo o | RW |Address Unmask. For each bit:
- 1 — don’t mask the address bit
0 — mask the address bit

Note: all the don’t mask bits must be contiguous. Also, this determines the address
range (masked address bits) for downstream 1/0 mapped operations.

11:0 0x000 RO [Because the minimum block size is 4 KB, this field is always 0x000 (the 12 lower
address lines are never compared with the PIOBAM register value).

2.4.24 PCI-AHB Bridge I/0 Base Address Translation (PIOBAT Offset 0x2224)
The PIOBAT register specifies the address translation for PCI I/O mapped bus cycles.
The following table shows the PIOBAT register bit fields.

BIT | DEFAULT | READ/ DESCRIPTION

FIELD | VALUE | WRITE

31:12 - RW  [Translation Address
This register value is used when address translation is enabled. Each value on
address lines not masked by PIOBAM register setting is replaced by the
corresponding bit value of the PIOBAT register for PCl bus accesses.

11:0 0x000 RO [Because the minimum block size is 4 KB, this field is always 0x000 (the 12 lower
address lines are never compared with the PIOBAT register value).
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2.5 DDR Memory Controller Register (0x4000-0x4FFF)

A register may contain multiple parameters, a single parameter, or partial data for a parameter. As a result, a read of
or a write to a particular parameter may require multiple read or write commands to different register addresses.

While parameters can be of any size, each parameter is mapped to byte boundaries that will fit the entire parameter.
Unused bits are considered reserved and indicated with a RESV tag. Reserved fields will return 0 on all register
reads.

Parameter Size (in Bits) Mapping Size Starting Address
1t08 1 byte Byte Boundary

9to 16 2 bytes 2 Byte Boundary
17 to 128 4 bytes 4 Byte Boundary

Parameter Size to Mapping Condition

AHB
Name Register Access Parameter(s)
Address

RW BANK_SPLIT_EN

RW ADDR_CMP_EN
DDR_CTL_00 0x00 RW COMMAND_AGE_COUNT

RW AGE_COUNT

RW FAST_WRITE

RW RW_SAME_EN
DDR_CTL_01 0x04 RW PRIORITY_EN

RW PLACEMENT EN

RD INT_STATUS

RW DLL_INCREMENT
DDR_CTL_02 0x08 RW DLL_START_POINT

RW Q FULLNESS

RW AHBO_R_PRIORITY

RD OUT_OF RANGE_TYPE
DDR_CTL_03 0x0c RW INT_MASK

WR INT_ACK

RD AHBO_CURRENT_BDW

RW AHBO_BDW_OVFLOW
DDR_CTL_04 0x10 RW AHBO_BDW

RW AHBO_W_PRIORITY

RW AHB1_BDW_OVFLOW

RW AHB1_BDW
DDR_CTL_05 Ox14 RW AHB1_W_PRIORITY

RW AHB1_R PRIORITY

RW AHB2_BDW

RW AHB2_W_PRIORITY
DDR_CTL_06 0x18 RW AHB2_R PRIORITY

RD AHB1_CURRENT BDW

RW AHB3_W_PRIORITY

RW AHB3_R PRIORITY
DDR_CTL_07 Ox1c RD AHB2_CURRENT_BDW

RW AHB2 BDW_OVFLOW

RW AHB4_R_PRIORITY

RD AHB3_CURRENT_BDW
DDR_CTL_08 0x20 RW AHB3_BDW_OVFLOW

RW AHB3 BDW

RD AHB4_CURRENT_BDW

RW AHB4_BDW_OVFLOW
DDR_CTL_09 0x24 RW AHB4_BDW

RW AHB4 W _PRIORITY
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RW AHB5_BDW_OVFLOW
RW AHB5_BDW
DDR_CTL_10 0x28 RW AHB5_W_PRIORITY
RW AHB5 R PRIORITY
RW AHB6_BDW
RW AHB6_W_PRIORITY
DDR_CTL_11 Ox2c RW AHB6_R_PRIORITY
RD AHB5_CURRENT BDW
RW AHB7_W_PRIORITY
RW AHB7_R_PRIORITY
DDR_CTL_12 0x30 RD AHB6_CURRENT_BDW
RW AHB6_BDW OVFLOW
RW ARB_CMD_Q_THRESHOLD
RD AHB7_CURRENT_BDW
DDR_CTL_13 0x34 RW AHB7_BDW_OVFLOW
RW AHB7_BDW
RD MAX_CS_REG
RD MAX_COL_REG
DDR_CTL_14 0x38 RD MAX_ROW REG
RW START
RW CASLAT
RW CASLAT _LIN_GATE
DDR_CTL_15 0x3c RW CASLAT_LIN
RW INITAREF
RW TRC
RW TPDEX
DDR_CTL_16 0x40 RW TRRD
RW BSTLEN
RW TMRD
RW TEMRS
DDR_CTL_17 0x44 RW TRP
RW TRAS MIN
RW WRITEINTERP
DDR_CTL_18 0x48 RW TWTR
RW TRFC
RW WR_DQS_SHIFT
DDR_CTL_19 Oxdc WR AREFRESH
RW AUTO REFRESH MODE
WR WRITE_MODEREG
RW CS_MAP
DDR_CTL_20 0x50 RW NO_CMD_INIT
RW WR_DQS_SHIFT _BYPASS
RW+ SREFRESH
DDR_CTL_21 Ox54 RW POWER DOWN
RW CONCURRENTAP
RW AP
DDR_CTL_22 0x58 RW DRIVE_DQ_DQS
RW TCKE
RW TRAS_LOCKOUT
RW INTRPTAPBURST
DDR_CTL_23 Ox5c RW INTRPTWRITEA
RW INTRPTREADA
RW DLL_BYPASS_MODE
RW TDAL
DDR_CTL_24 0x60 RW TWR_INT
RW TRCD_INT
RD DLL_LOCK
RW APREBIT
DDR_CTL_25 0x64 RW COLUMN_SIZE
RW ADDR_PINS
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RW DLL_DQS DELAY 3
RW DLL_DQS _DELAY 2
DDR_CTL_26 0x68 RW DLL_DQS_DELAY 1
RW DLL DQS DELAY 0
RW DLL_DQS_DELAY BYPASS 3
RW DLL_DQS_DELAY BYPASS 2
DDR_CTL_27 Ox6c RW DLL_DQS_DELAY BYPASS 1
RW DLL DQS _DELAY BYPASS 0
RD OUT_OF RANGE_LENGTH
DDR_CTL 28 0x70 RW DQS_OUT_SHIFT BYPASS
RW DQS_OUT SHIFT
RW AHBO_RDCNT
DDR_CTL 29 Ox74 e AHBO WRONT
RW AHB1_RDCNT
DDR_CTL_30 0x78 e ANB1WRONT
RW AHB2_RDCNT
DDR_CTL_31 0x7¢ R AHBZ WRGNT
RW AHB3_RDCNT
DDR_CTL_32 0x80 A AHB3 WRONT
RW AHB4_RDCNT
DDR_CTL_33 084 RW AHB4 WRCNT
RW AHB5_RDCNT
DDR _CTL 34 0x88 R AHBS WRONT
RW AHB6_RDCNT
DDR _CTL 35 0x8c e AHBE WRONT
RW AHB7_RDCNT
DDR_CTL_36 0x90 RW AHB7 WRCNT
RW TREF
DDR_CTL 37 0x94 D VERSION
DDR CTL 38 0x98 RW TRAS _MAX
DDR_CTL 39 0x9C RW EMRS_DATA
DDR CTL 40 0xa0 RD OUT OF RANGE ADDR
RD OUT_OF_RANGE_SOURCE_ID
RW REG_DIMM_ENABLE
DDR_CTL 41 Oxad i REDDC
RD DLLLOCKREG
RW TDLL
DDR_CTL 42 Oxa8 A PORT BUSY
RW TXSR
DDR_CTL 43 Oxac R TXENR
DDR CTL 44 Oxb0 RW TINIT

NOTE: Access refers to the writeability of the parameter.

RW = Read/Write.

RD = Read Only.

WR = Write Only.

RWH+ = Read/Write, where one or more bits of the parameter have additional functionality and require special handling.
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251 DDR_CTL_00 Register Parameters (DDR Offset 0x00)
BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW  |BANK_SPLIT_EN
Enable bank splitting for cmd queue placement logic.
23:15 - - Reserved
16 0 RW |]ADDR_CMP_EN
Enable address collision detection for cmd queue placement logic.
15:11 - - Reserved
10:8 0 RW  |COMMAND_AGE_COUNT
Initial value of individual cmd aging counters for cmd aging.
7:3 - - Reserved
2:0 0 RW  JAGE_COUNT
Initial value of master aging-rate counter for cmd aging.

2.5.2 DDR_CTL_01 Register Parameters (DDR Offset 0x04)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW  |[FAST_WRITE
Sets when write cmds are issued to DRAM devices.
23:15 - - Reserved
16 0 RW |RW_SAME_EN
Enable read/write grouping for cmd queue placement logic.
15:9 - - Reserved
8 0 RW  [PRIORITY_EN
Enable priority for cmd queue placement logic.
7:1 - - Reserved
0 0 RW  |[PLACEMENT_EN

Enable placement logic for cmd queue.
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2.5.3 DDR_CTL_02 Register Parameters (DDR Offset 0x08)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:30 - - Reserved
29:24 0 RO  [INT_STATUS
Status of Interrupt features in the controller. READ-ONLY
23 - - Reserved
22:16 0 RW  |DLL_INCREMENT
Number of elements to add to DLL_START_POINT when searching for lock.
15 - - Reserved
14:8 0 RW  |DLL_START_POINT
Initial delay count when searching for lock in master DLL.
7:2 - - Reserved
1:0 0 RW  |Q_FULLNESS
Quantity that determines cmd queue full.

254 DDR_CTL_03 Register Parameters (DDR Offset 0x0C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:24 0 RW  |JAHBO_R_PRIORITY
Priority of read cmds from port 0.
23:18 - - Reserved
17:16 0 RO |OUT_OF_RANGE_TYPE
Type of cmd that caused an Out-of-Range interrupt
15:14 - - Reserved
13:8 0 RW  [INT_MASK
Mask for controller_int signals from the INT_STATUS parameter.
7:5 - - Reserved
4:0 0 WO |INT_ACK

Clear mask of the INT_STATUS parameter.
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25.5 DDR_CTL_04 Register Parameters (DDR Offset 0x10)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RO |AHBO_CURRENT_BDW
Current bandwidth usage percentage for port 0.
23:17 - - Reserved
16 0 RwW  |AHBO_BDW_OVFLOW
Port 0 behavior when bandwidth maximized.
15 - - Reserved
14:8 0 RW  |AHBO_BDW
Maximum bandwidth percentage for port 0.
7:3 - - Reserved
2:0 0 RW |AHBO W _PRIORITY

Priority of write cmds from port 0.

2.5.6 DDR_CTL_05 Register Parameters (DDR Offset 0x14)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW  |AHB1_BDW_OVFLOW
Port 1 behavior when bandwidth maximized.
23 - - Reserved
22:16 0 RwW  |AHB1_BDW
Maximum bandwidth percentage for port 1.
15:11 - - Reserved
10:8 0 RW |AHB1_W_PRIORITY
Priority of write cmds from port 1.
7:3 - - Reserved
2:0 0 RW |JAHB1_R_PRIORITY

Priority of read cmds from port 1.
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25.7 DDR_CTL_06 Register Parameters (DDR Offset 0x18)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RW  |AHB2_BDW
Maximum bandwidth percentage for port 2.
23:19 - - Reserved
18:16 0 RW  JAHB2_W_PRIORITY
Priority of write cmds from port 2.
15:11 - - Reserved
10:8 0 RW JAHB2_R_PRIORITY
Priority of read cmds from port 2.
7 - - Reserved
6:0 0 RO |AHB1_CURRENT_BDW

Current bandwidth usage percentage for port 1.

2.5.8 DDR_CTL_07 Register Parameters (DDR Offset 0x1C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:24 0 RW  JAHB3_W_PRIORITY
Priority of write cmds from port 3.
23:19 - - Reserved
18:16 0 RW JAHB3_R_PRIORITY
Priority of read cmds from port 3.
15 - - Reserved
14:8 0 RO |AHB2_CURRENT_BDW
Current bandwidth usage percentage for port 2.
7:1 - - Reserved
0 0 RO |AHB2_BDW_OVFLOW

Port 2 behavior when bandwidth maximized.
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259 DDR_CTL_08 Register Parameters (DDR Offset 0x20

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:24 0 RW JAHB4_R_PRIORITY
Priority of read cmds from port 4.
23 - - Reserved
22:16 0 RO |AHB3_CURRENT_BDW
Current bandwidth usage percentage for port 3.
15:9 - - Reserved
8 0 RO |AHB3_BDW_OVFLOW
Port 3 behavior when bandwidth maximized.
7 - - Reserved
6:0 0 RW  |JAHB3_BDW

Maximum bandwidth percentage for port 3.

2.5.10 DDR_CTL_09 Register Parameters (DDR Offset 0x24)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RO |AHB4_CURRENT_BDW
Current bandwidth usage percentage for port 4.
23:17 - - Reserved
16 0 RW  |AHB4_BDW_OVFLOW
Port 4 behavior when bandwidth maximized.
15 - - Reserved
14:8 0 RW  |AHB4_BDW
Maximum bandwidth percentage for port 4.
7:3 - - Reserved
2:0 0 RW  |AHB4_W_PRIORITY

Priority of write cmds from port 4.

2.5.11 DDR_CTL_10 Register Parameters (DDR Offset 0x28)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW  |AHB5_BDW_OVFLOW
Port 5 behavior when bandwidth maximized.
23 - - Reserved
22:16 0 RW  |AHB5_BDW
Maximum bandwidth percentage for port 5.
15:11 - - Reserved
10:8 0 RW |AHB5 W_PRIORITY
Priority of write cmds from port 5.
7:3 - - Reserved
2:0 0 RW  |JAHB5_R_PRIORITY

Priority of read cmds from port 5.
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2.512 DDR_CTL_11 Register Parameters (DDR Offset 0x2C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RW  |AHB6_BDW
Maximum bandwidth percentage for port 6.
23:19 - - Reserved
18:16 0 RW  |JAHB6_W_PRIORITY
Priority of write cmds from port 6.
15:11 - - Reserved
10:8 0 RW ]AHB6_R_PRIORITY
Priority of read cmds from port 6.
7 - - Reserved
6:0 0 RO |AHB5_CURRENT_BDW
Current bandwidth usage percentage for port 5.

2.513 DR_CTL_12 Register Parameters (DDR Offset 0x30)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:24 0 RW  |AHB7_W_PRIORITY
Priority of write cmds from port 7.
23:19 - - Reserved
18:16 0 RW JAHB7_R_PRIORITY
Priority of read cmds from port 7.
15 - - Reserved
14:8 0 RO |AHB6_CURRENT_BDW
Current bandwidth usage percentage for port 6.
7:1 - - Reserved
0 0 RO |AHB6_BDW_OVFLOW

Port 6 behavior when bandwidth maximized.

2.5.14 DDR_CTL_13 Register Parameters (DDR Offset 0x34)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:26 - - Reserved
25:24 0 RW |ARB_CMD_Q_THRESHOLD
[Threshold for cmd queue fullness related to overflow.
23 - - Reserved
22:16 0 RO |AHB7_CURRENT_BDW
Current bandwidth usage percentage for port 7.
15:9 - - Reserved
8 0 RO |AHB7_BDW_OVFLOW
Port 7 behavior when bandwidth maximized.
7 - - Reserved
6:0 0 RW |AHB7_BDW

Maximum bandwidth percentage for port 7.

October 2008 40 M9999-102008-1.0



KSZ9692PB Registration Description
Integrated Networking and Communications Controller

2.515 DDR_CTL_14 Register Parameters (DDR Offset 0x38)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:26 - - Reserved
25:24 0 RO |MAX_CS_REG
Maximum number of chip selects available.
Default = 0x2
23:20 - - Reserved
19:16 0 RO |MAX_COL_REG
Maximum width of column address in DRAMs.
Default = 0xC
15:12 - - Reserved
11:8 0 RO |MAX_ROW_REG
Maximum width of memory address bus.
Default = OxE
7:1 - - Reserved
0 0 RW  |START
Initiate cmd processing in the controller.

2.516 DDR_CTL_15 Register Parameters (DDR Offset 0x3C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:24 0 RW  |[CASLAT
Encoded CAS latency sent to DRAMs during initialization.
23:21 - - Reserved
20:16 0 RW  |CASLAT_LIN_GATE
IAdjusts data capture gate open by half cycles.
15:11 - - Reserved
12:8 0 RW  |CASLAT_LIN
Sets latency from read cmd send to data receive from/to controller.
7:4 - - Reserved
3:0 0 RW  |INITAREF
Number of auto-refresh cmds to execute during DRAM initialization.
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2.5.17 DDR_CTL_16 Register Parameters (DDR Offset 0x40)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:29 - - Reserved
28:24 0 RW [TRC
DRAM TRC parameter in cycles.
23:19 - - Reserved
18:16 0 RW  [TPDEX
DRAM TPDEX parameter in cycles.
15:11 - - Reserved
10:8 0 RW [TRRD
DRAM TRRD parameter in cycles.
7:3 - - Reserved
2:0 0 RW  |BSTLEN

Encoded burst length sent to DRAMSs during initialization.

2.5.18 DDR_CTL_17 Register Parameters (DDR Offset 0x44)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:29 - - Reserved
28:24 0 RW  |[TMRD
DRAM TMRD parameter in cycles.
23:18 - - Reserved
17:16 0 RW [TEMRS
DRAM TEMRS parameter in cycles.
15:12 - - Reserved
11:8 0 RW [TRP
DRAM TRP parameter in cycles.
7:0 0 RW [TRAS_MIN

DRAI\/TTRAS_MIN parameter in cycles.

2.5.19 DDR_CTL_18 Register Parameters (DDR Offset 0x48)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW  |WRITEINTERP
[Allow controller to interrupt a write burst to the DRAMs with a read cmd.
23:19 - - Reserved
18:16 0 RW  [TWTR
DRAM TWTR parameter in cycles.
15:8 - - Reserved
7:0 0 RW [TRFC

DRAM TRFC parameter in cycles.
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2.5.20 DDR_CTL_19 Register Parameters (DDR Offset 0x4C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RW |[WR_DQS_SHIFT
Fraction of a cycle to delay the clk wr signal in the controller.
23:17 - - Reserved
16 0 WO |AREFRESH
Initiate auto-refresh when specified by AUTO REFRESH_ MODE
15:7 - - Reserved
8 0 RW JAUTO_REFRESH_MODE
Sets if auto-refresh will be at next burst or next cmd boundary.
7:0 - - Reserved

2.5.21 DDR_CTL_20 Register Parameters (DDR Offset 0x50)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 WO |WRITE_MODEREG
\Write EMRS data to the DRAMs
23:18 - - Reserved
17:16 0 RW |CS_MAP
Number of active chip selects used in address decoding.
15:9 - - Reserved
8 0 RW  INO_CMD_INIT
Disable DRAM cmds until TDLL has expired during initialization.
7 - - Reserved
6:0 0 RW |WR_DQS_SHIFT_BYPASS
Fraction of a cycle to delay the clk wr signal in the controller when bypassed.

2.5.22 DDR_CTL_21 Register Parameters (DDR Offset 0x54)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW [SREFRESH
Place DRAMS in self-refresh mode.
23:1 - - Reserved
0 0 RwW [POWER_DOWN
Disable clock enable and set DRAMs in power-down state.
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2.5.23 DDR_CTL_22 Register Parameters (DDR Offset 0x58)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW  |CONCURRENTAP
IAllow controller to issue cmds to other banks while a bank is in auto pre{
charge.
23:17 - - Reserved
16 0 RW AP
Enable auto pre-charge mode of controller.
15:9 - - Reserved
8 0 RW |DRIVE_DQ_DQS
Set DQ/DQS output enable behavior when controller is idle.
7:3 - - Reserved
2:0 0 RW |TCKE

Minimum CKE pulse width.

2.5.24 DDR_CTL_23 Register Parameters (DDR Offset 0x5C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW [TRAS_LOCKOUT
Allow the controller to execute auto pre-charge cmds before TRAS_MIN
expires.
23:17 - - Reserved
16 0 RW  |INTRPTAPBURST
IAllow the controller to interrupt an auto pre-charge cmd with another cmd.
15:9 - - Reserved
8 0 RW  |[INTRPTWRITEA
IAllow the controller to interrupt a combined write with auto pre-charge cmd with
another write cmd.
7:1 - - Reserved
0 0 RW  [INTRPTREADA

IAllow the controller to interrupt a combined read with auto pre-charge cmd with
another read cmd.
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2.5.25 DDR_CTL_24 Register Parameters (DDR Offset 0x60)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:25 - - Reserved
24 0 RW |DLL_BYPASS_MODE
Enable the DLL bypass feature of the controller.
23:20 - - Reserved
19:16 0 RW  [TDAL
DRAM TDAL parameter in cycles.
15:11 - - Reserved
10:8 0 RW  [TWR_INT
DRAM TWR_INT parameter in cycles.
7:0 0 RW  [TRCD_INT
DRAM TRCD _INT parameter in cycles.

2.5.26 DDR_CTL_25 Register Parameters (DDR Offset 0x64)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RO |DLL_LOCK
Number of delay elements in master DLL lock.
23:20 - - Reserved
19:16 0 RW  |APREBIT
Location of the auto pre-charge bit in the DRAM address.
15:11 - - Reserved
10:8 0 RW  |COLUMN_SIZE
Difference between number of column pins available and number being used.
7:3 - - Reserved
2:0 0 RW  |ADDR_PINS
Difference between number of addr pins available and number being used.
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2.5.27 DDR_CTL_26 Register Parameters (DDR Offset 0x68)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RW |DLL_DQS_DELAY_3

Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dqgs_slicg
3 during reads.

23 - - Reserved

22:16 0 RW |DLL_DQS_DELAY_2
Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dqgs_slicg
2 during reads.

15 - - Reserved

14:8 0 RW |DLL_DQS_DELAY_1
Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dqgs_slicg
1 during reads.

7 - - Reserved

6:0 0 RW  |DLL_DQS_DELAY_O
Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dqgs_slicg
0 during reads.

2.5.28 DDR_CTL_27 Register Parameters (DDR Offset 0x6C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:24 0 RW [DLL_DQS_DELAY_BYPASS_3

Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dgs_slicg
3 during reads when DLL is being bypassed.

23 - - Reserved

22:16 0 RW |DLL_DQS_DELAY_BYPASS 2
Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dgs_slicg
2 during reads when DLL is being bypassed.

15 - - Reserved

14:8 0 RW |DLL_DQS_DELAY_BYPASS 2
Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dgs_slicg
1 during reads when DLL is being bypassed.

7 - - Reserved

6:0 0 RW |DLL_DQS_DELAY_BYPASS 0
Fraction of a cycle to delay the dgs signal from the DRAM for dll_rd_dgs_slicg
0 during reads when DLL is being bypassed.
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2.5.29 DDR_CTL_28 Register Parameters (DDR Offset 0x70)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:26 - - Reserved
25:16 0 RO |OUT_OF_RANGE_LENGTH
Length of cmd that caused an Out-of-Range interrupt.
15 - - Reserved
14:8 0 RW |DQS_OUT_SHIFT_BYPASS
Fraction of a cycle to delay the write dgs signal to the DRAMs during writeg
when the DLL is being bypassed.
7 - - Reserved
6:0 0 RW  |DQS_OUT_SHIFT
Fraction of a cycle to delay the dgs signal to the DRAM during writes.

2.5.30 DDR_CTL_29 Register Parameters (DDR Offset 0x74)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE

31:27 - - Reserved

26:16 0 RW  JAHBO_RDCNT
Number of bytes for an INCR READ cmd on port 0.

15:11 - - Reserved

10:0 0 RW  |JAHBO_WRCNT

Number of bytes for an INCR WRITE cmd on port 0.

2.5.31 DDR_CTL_30 Register Parameters (DDR Offset 0x78)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:16 0 RW  JAHB1_RDCNT
Number of bytes for an INCR READ cmd on port 1.
15:11 - - Reserved
10:0 0 RW  |JAHB1_WRCNT

Number of bytes for an INCR WRITE cmd on port 1.

2.5.32 DDR_CTL_31 Register Parameters (DDR Offset 0x7C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:16 0 RW  |JAHB2_RDCNT
Number of bytes for an INCR READ cmd on port 2.
15:11 - - Reserved
10:0 0 RW  |JAHB2_WRCNT

Number of bytes for an INCR WRITE cmd on port 2.
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2.5.33 DDR_CTL_32 Register Parameters (DDR Offset 0x80)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE

31:27 - - Reserved

26:16 0 RW  JAHB3_RDCNT
Number of bytes for an INCR READ cmd on port 3.

15:11 - - Reserved

10:0 0 RW  |JAHB3_WRCNT
Number of bytes for an INCR WRITE cmd on port 3.

2.5.34 DDR_CTL_32 Register Parameters (DDR Offset 0x84)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE | WRITE

31:27 - - Reserved

26:16 0 RW  JAHB4_RDCNT
Number of bytes for an INCR READ cmd on port 4.

15:11 - - Reserved

10:0 0 RW  |JAHB4_WRCNT

Number of bytes for an INCR WRITE cmd on port 4.

2.5.35 DDR_CTL_33 Register Parameters (DDR Offset 0x88)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:16 0 RW  JAHB5_RDCNT
Number of bytes for an INCR READ cmd on port 5.
15:11 - - Reserved
10:0 0 RW  |JAHB5_WRCNT

Number of bytes for an INCR WRITE cmd on port 5.

2.5.36 DDR_CTL_34 Register Parameters (DDR Offset 0x8C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE

31:27 - - Reserved

26:16 0 RW  JAHB6_RDCNT
Number of bytes for an INCR READ cmd on port 6.

15:11 - - Reserved

10:0 0 RW  |JAHB6_WRCNT
Number of bytes for an INCR WRITE cmd on port 6.
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2.5.37 DDR_CTL_35 Register Parameters (DDR Offset 0x8C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE

31:27 - - Reserved

26:16 0 RW  JAHB6_RDCNT
Number of bytes for an INCR READ cmd on port 6.

15:11 - - Reserved

10:0 0 RW  |JAHB6_WRCNT
Number of bytes for an INCR WRITE cmd on port 6.

2.5.38 DDR_CTL_36 Register Parameters (DDR Offset 0x90)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE | WRITE

31:27 - - Reserved

26:16 0 RW  JAHB7_RDCNT
Number of bytes for an INCR READ cmd on port 7.

15:11 - - Reserved

10:0 0 RW  |JAHB7_WRCNT

Number of bytes for an INCR WRITE cmd on port 7.

2.5.39 DDR_CTL_37 Register Parameters (DDR Offset 0x94)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:28 - - Reserved
27:16 0 RW  [TREF
DRAM TREF parameter in cycles.
15:0 0 RO |VERSION

Controller version number
Default = 0x2042

2.5.40 DDR_CTL_38 Register Parameters (DDR Offset 0x98)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:16 - - Reserved
15:0 0 RW  |TRAS_MAX

DRAI\/TTRAS_MAX parameter in cycles.

2.5.41 DDR_CTL_39 Register Parameters (DDR Offset 0x9C)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:14 - - Reserved
13:0 0 RW  |[EMRS_DATA
Extended mode register data written during initialization or when
WRITE_MODEREG set.
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2.5.42 DDR_CTL_40 Register Parameters (DDR Offset 0xA0)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31 - - Reserved
30:0 0 RO |OUT_OF_RANGE_ADDR
[Address of cmd that caused an Out-of-Range interrupt.

2.5.43 DDR_CTL_41 Register Parameters (DDR Offset 0xA4)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:27 - - Reserved
26:24 0 RO |OUT_OF_RANGE_SOURCE_ID
Source ID of cmd that caused an Out-of-Range interrupt.
23:17 - - Reserved
16 0 RW |[REG_DIMM_ENABLE
Enable registered DIMM operation of the controller.
15:9 - - Reserved
8 0 RW [REDUC
Enable the half datapath feature of the controller.
7:1 - - Reserved
0 0 RO |DLLLOCKREG

Status of DLL lock coming out of master delay.

2.5.44 DDR_CTL_42 Register Parameters (DDR Offset 0xA8)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:24 - - Reserved
23:8 0 RW  [TDLL
DRAM TDLL parameter in cycles.
7:0 0 RO |PORT_BUSY
Per-port indicator that the controller is processing a cmd.

2.5.45 DDR_CTL_43 Register Parameters (DDR Offset 0xAC)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE WRITE
31:16 0 RW [TXSR
DRAM TXSR parameter in cycles.
15:0 0 RW  |[TXSNR

DRAM TXSNR parameter in cycles.

2.5.46 DDR_CTL_44 Register Parameters (DDR Offset 0xB0)

BIT FIELD | DEFAULT | READ/ DESCRIPTION
VALUE | WRITE
31:24 - - Reserved
23:0 0 RW [TINIT
DRAM TINIT parameter in cycles.
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2.5.47 DDR_CTL Parameter Descriptions

Parameter Description

addr_cmp_en [0] Enables address cdlision/data coherency detection as a condition when using the
placement logic to fill the command queue.
'b0 = Disabled
'b1 = Enabled

addr_pins [2:0] Defines the difference between the maximum number of address pins configured (14)

and the actual number of pins being used. The user address is automatically shifted so
that the user address space is mapped contiguously into the memory map based on the
vaue of this parameter.

age_count [2:0] Holds the initial value of the master agingrate counter. When using the placement logic
to fill the command queue, the command aging counters wil be decremented one each
time the master agingrate counter counts down age_count cycles.

ahbX_bdw [6:0] Sets the maximum bandwidth allocation percentage for AHB port X. The percentage
must be specified as a hex value (0x01 - 0x64) representing a decimal percentage value
from 1 - 100.

ahbX_bdw_ovflow [0] Determines the behavior of AHB port X when the maximum bandwidth has been reached.

'b0 = The port does not have access to the memory contraler when its bandwidth
allocation has been exceeded, even if the memory contrdler can accept the command.

'b1 = The port may exceed the bandwidth allocation if the command queue is less than
half full and no other requestors (with avaiable bandwidth) are requesting access.

ahbX_current_bdw [6:0] Holds the current bandwidth usage of AHB port X as calculated by the Amiter. The
percentage wil be specified as a hex vaue (0xO1 - 0x64) representing a decimal
percentage value from 1 - 100. This parameter is read-only.

ahbX_r_priority [2:0] Sets the priority of read commands from AHB port X. A value of 0 is the highest priority.

ahbX_rdcnt [10:0] Holds the number of bytes to return to AHB port X for an INCR READ AHB command.
The AHB logic will subdivide a request into bursts of the size of this parameter. A value
of 0 indicates that 2 N+/ words wil be returned. The logic wil continue requesting bursts
of this size as soon as the previous request has been received by the AHB port. If the
INCR command is terminated on an unnatural boundary, the logic wil discard the
unnecessary words.

ahbX_w_priority [2:0] Sets the priority of write commands from AHB port X. A value of 0 is the highest priority.

ahbX_wrent [10:0] Holds the number of bytes to send to the menory contraller from AHB port X for an INCR
WRITE AHB command. The AHB logic will subdivide the request into bursts of the size of
this parameter. A value of O indicates that 2 N+/ words wil be sent in one burst. The
logic will continue sending bursts of this size as soon as the previous request has been
transmitted by the AHB port. If the INCR command is terminated on an unnatural
boundary, the logic wil mask out the unnecessary words.

ap [0] Enables auto pre-charge mode for DRAM devices.
NOTE: This parameter may not be madified after the start parameter has been asserted.

'b0 = Auto pre-charge mode disabled. Memory banks wil stay open unti another request
requires this bank, the maximum open time (tras_max) has elapsed, or a refresh
command closes all the banks.

'b1 = Auto pre-charge mode enabled. Al read and wiite transactions must be termnated
by an auto pre-charge command. If a transaction consists of multiple read or wite
bursts, only the last command is issued with an auto pre-charge.

aprebit [3:0] Defines the location of the auto pre-charge bit in the DRAM address in decimal encoding.

arb_cmd_q_threshold [1:0] Sets the command queue fullness that determines if ports will be alowed to overflow.
This parameter is used in conjunction with the ahbX _bdw_ovflow parameters.
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arefresh [0] Iniiates an automatic refresh to the DRAM devices based on the setting of the
auto_refresh_mode parameter. If there are any open banks when this parameter is set,
the Databahn memory contraller wil automatically close these banks before issuing the
auto-refresh command. This parameter wil always read back "0".

'b0 = No action
'b1 = Issue refresh to the DRAM devices

auto_refresh_mode [0] Sets the mode for when the automatic refresh will occur. If auto_refresh_mode is set and
a refresh is required to memory, the memory controller wil delay this refresh unti the end
of the current transaction (if the transaction is fully contained inside a singe page), or
until the current transaction hits the end of the current page.

'b0 = Issue refresh on the next DRAM burst boundary, even if the current command is
not complete.

'b1 = Issue refresh on the next command boundary.

bank_split_en [0] Enables bank splitting as a condition when using the placement logic to fil the command
queue.

'b0 = Disabled
'b1 = Enabled
bstlen [2:0] Defines the burst length encoding that wil be programmed into the DRAM devices at
iniialization.
'b001 = 2 words (This setting is reserved when the reduc parameter is set to 1 for half
datapath mode.)
'nb010 =4 words
'nb011 = 8 words
All other settings are Reserved

caslat [2:0] Sets the CAS (Colurm Address Strobe) latency encoding that the memory uses. The
binary value programmed into this parameter is dependent on the memory device, since
the same caslat value may have different meanings to different memories. This wil be
programmed into the DRAM devices at initialzation. The CAS encoding wil be specified
in the DRAM spec sheet, and should correspond to the caslat_lin parameter.

caslat_lin [4:0] Sets the CAS latency linear value in 1/2 cycle increments. This sets an internal
adjustment for the delay from when the read command is sent from the memory
contrdler to when data wil be received back. The window of time in which the data is
captured is a fixed length. The caslat_lin parameter adjusts the start of this data capture
window.

Note: Not all linear values wil be supported for the memory devices being used. Refer to
the specification for the memory devices being used.

'b00000 - 'b00010 = Reserved
'b00011 = 1.5 cycles

'b00100 =2 cycles

'b00101 =2.5 cycles

'b00110 = 3 cycles

'b00111 = 3.5 cycles

'b01000 =4 cycles

'b01001 = Reserved

'b01010 =5 cycles

Al other settings Reserved
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caslat_lin_gate [4:0] Adjusts the data capture gate open time by 1/2 cycle increments. This parameter is
programmed differently than caslat_in when there are fixed offsets in the flight path
between the memories and the memory contrdler for clock gating. When caslat_lin_gate
is a larger value than caslat lin, the data capture window wil become shorter. A
caslat_lin_gate value smaler than caslat_lin may have no effect on the data capture
window, depending on the fixed offsets in the ASIC and the board.

'b00000 - 'b00010 = Reserved
'b00011 = 1.5 cycles

'b00100 =2 cycles

'b00101 =2.5 cycles

'b00110 =3 cycles

'b00111 = 3.5 cycles

'b01000 =4 cycles

'b01001 = Reserved

'b01010 =5 cycles

Al other settings Reserved

column_size [2:0] Shows the difference between the maximum cdumn width avaiable (12) and the actual
number of coumn pins being used. The user address is automatically shifted so that the
user address space is mapped contiguously into the memory map based on the value of
this parameter.

command_age_count [2:0] Holds the initial value of the command aging counters associated with each command in
the command queue. When using the placement logic to fill the command queue, the
command aging counters decrement one each time the master aging+rate counter
counts down age_count cycles.

concurrentap [0] Enables concumrent auto pre-charge. Some DRAM devices do not allow one bank to be
auto precharged while another bank is reading or witing. The JEDEC standard allows
concurrent auto pre-charge. Set this parameter for the DRAM device being used.

'b0 = Concurrent auto pre-charge disabled.
'b1 = Concurmrent auto pre-charge enabled.

cs_map [1:0] Sets the mask that determines which chip select pins are active. The user address chip
select field wil be mapped into the active chip selects indicated by this parameter in
ascending order from lowest to highest. This allows the memory contrdler to map the
entire contiguous user address into any group of chip selects. Bit 0 of this parameter
corresponds to chip select [(].

Note that the number of chip selects, the nunber of bits set to 1 in this parameter, must
be apowerof2(20,21,22,etc.)

dll_bypass_mode [0] Defines the behavior of the DLL bypass logic and establishes which set of delay
parameters wil be used.

When dl_bypass_node is set to 0, the values programmed in the dl_dgs_delay X,
dgs_out_shift, and wr_dgs_shift are used. These parameters add fractional increments
of the clock to the specified lines.

When dl_bypass node is set to 1, the vaues progammed into the
dl_dos_delay bypass X, dgs_out_shift_bypass, and wr_dqs_shift_bypass are used.
These parameters specify the actual number of delay elements added to each of the
lines. If the total delay time programmed into the delay parameters exceeds the number
of delay elements in the delay chain, then the delay will be set to the maximum number
of delay elements in the delay chain.

'b0 = Normal operational mode.
'b1 = Bypass the DLL master delay line.
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dll_dqgs_delay_X [6:0] Sets the delay for the read dgs signal from the DDR SDRAM devices for
dl_rd_dgs_slice X. This delay is used center the edges of the read dgs signal so that
the read data wil be captured in the middle of the valid window in the 1/0 logic.

Each increment of this parameter adds a delay of 1/128 of the system clock. The same
delay wil be added to the read dqgs signal for each byte of the read data.

dll_dgs_delay_bypass_X Sets the delay for the read dgs signal from the DDR SDRAM devices for

[6:0] di_rd_dgs_slice X for reads when the DLL is being bypassed. This delay is used center
the edges of the read _dgs signal so that the read data wil be captured in the midde of
the valid window in the 1/0 logic.

The value programmed into this parameter sets the actual number of delay elements in
the read_dgs line. The same delay wil be added to the read _dgs signal for each byte of
the read data. If the total delay time programmed exceeds the number of delay elements
in the delay chain, then the delay wil be set internally to the maximum number of delay
elements avaiable.

dll_increment [6:0] Defines the number of delay elements to recursively increment the dl_start_point
parameter with when searching for lock.

dll_lock [6:0] Defines the actual number of delay elements used to capture one full clock cycle. This
parameter is automatically updated every time a refresh operation is performed. This
parameter is read-only.

dll_start_point [6:0] Sets the number of delay elements to place inthe master delay lineto start searching for
lock in master DLL.

dlllockreg [0] DLL lock/unlock. This parameter is read-only.

dgs_out_shift [6:0] Sets the delay for the ck_dgs_out signal of the dl_wr_dgs_slice to ensure correct data
capture in the 1/0 logic. For details, refer to the . Each increment of this parameter adds
a delay of 1/128 of the system clock.

dgs_out_shift_bypass [6:0] Sets the delay for the ck_dgs_out signal of the dl_wr_dqgs_slice when the DLL is being
bypassed. This is used to ensure correct data capture in the 1/0 logic.

The value programmed into this parameter sets the actual number of delay elements in
the ck_dgs_out line. If the total delay time programmed exceeds the number of delay
elements in the delay chain, then the delay wil be set internally to the maximum number
of delay elements available.

drive_dq_dgs [0] Selects if the DQ output enables and DQS output enables wil be driven active when the
memory contrdler is in an ide state.

'b0 = Leave the output enables de-asserted when idle.
'b1 = Drive the output enables active when ide.

emrs_data [13:0] Holds the EMRS data written during DDRII initidlization. The contents of this parameter
wil be programmed into the DRAM at initialization or when the wiite_modereg parameter
is wiitten with a "1". Consult the DRAM specification for the correct settings for this
parameter.

fast_write [0] Contrds when the wiite commands are issued to the DRAM devices.

'b0 = The memory contraler wil issue a wiite command to the DRAM devices when it has
received enough data for one DRAM burst. In this mode, wiite data can be sent in any
cycle relative to the wiite command. This mode also alows for multi-word write command
data to amrive in non-sequerntial cycles.

'b1 = The memory contrdler wil issue a wiite command to the DRAM devices after the
first word of the wiite data is received by the memory contraller. The first word can be
sent at any time relative to the wite command. In this mode, multi-word wiite command
data must be available to the memory contrdler in sequential cycles.

initaref [3:0] Defines the number of auto-refresh commands needed by the DRAM devices to satisfy
the initialization sequence.
int_ack [4:0] Contrds the clearing of the int_status parameter. If any of the int_ack bits are set to a

"1," the corresponding bit in the int_status parameter wil be set to "0." Any int_ack bits
wiitten with a "0" wil not alter the corresponding bit in the int_status parameter. This
parameter wil always read back as "0".
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int_mask [5:0] Active-high mask bits that contrd the value of the memory contrdler_int signal on the
ASIC interface. This mask is inverted and then logically AND'ed with the outputs of the
int_status parameter.

int_status [5:0] Shows the status of al possible interrupts generated by the memory controller. The MSB
is the result of a logical OR of all the lower bits. This parameter is read-only.

Note: Backwards compatibility is available for register parameters across configurations.
However, even with this compatibility, the individual bits, their meaning and the size of
the int_status parameter may change.

The int_status bits correspond to these interrupts:

0 =Asingle access outside the defined PHY SICAL memory space detected.

1 = Multiple accesses outside the defined PHY SICAL memory space detected.
2 = DRAM initialization complete.

3 = Address cross page boundary detected.

4 =DLL unlock condition detected.

5 =Logica OR of all lower bits.

intrptapburst [0] Enables interrupting an auto pre-charge command with another command for a different
bank. If enabled, the current operation wil be interrupted. However, the bank wil be pre-
charged as if the current operation were allowed to continue.

'b0 = Disable interrupting an auto pre-charge operation on a different bank.
'b1 = Enable interrupting an auto pre-charge operation on a different bank.

intrptreada [0] Enables interrupting of a combined read with auto pre-chage command with another read
command to the same bank before the first read command is completed.

'b0 = Disable interrupting the combined read with auto pre-charge command with another
read command to the same bank.

'b1 = Enable interrupting the combined read with auto pre-charge command with another
read command to the same bank.

intrptwritea [0] Enables interrupting of a combined write with auto pre-charge command with another
read or write command to the same bank befare the first wiite command is completed.

'b0 = Disable interrupting a combined wiite with auto pre-charge command with another
read or wiite command to the same bank.

'b1 = Enable interrupting a combined write with auto pre-charge command with another
read or write command to the same bank.

max_col_reg [3:0] Defines the maximum width of cdumn address in the DRAM devices. This value can be
used to set the cdumn_size parameter. This parameter is read-only.

coumn_size = max_ca_reg - <nunber of caumn bits in memory device>.

max_cs_reg [1:0] Defines the maximum number of chip selects for the memory contrdler as the log2 of the
number of chip selects.

max_row_reg [3:0] Defines the maximum width of the memory address bus (nunber of row bits) for the
memory contrdler. This value can be used to set the addr_pins parameter. This
parameter is read-only.

addr_pins = max_row_reg - <nunber of row bits in memory device>.

no_cmd_init [0] Disables DRAM commands unti DLL initialization is complete and tdll has expired.
'b0 = Issue only REF and PRE commands during DLL initialization of the DRAM devices.
'b1 = Do nat issue any type of command during DLL initidlization of the DRAM devices.

out_of range_addr [30:0] Holds the address of the command that caused an out-of-range interrupt request to the
memory devices. This parameter is read-only.

out_of range_length [9:0] Holds the length of the command that caused an out-of-range interrupt request to the
memory devices. This parameter is read-only.
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out_of range_source_id [2:0] | Hdds the Source ID of the command that caused an out-of-range interrupt request to
the memory devices. This parameter is read-only.

out_of_range_type [1:0] Holds the type of command that caused an out-of-range interrupt request to the memory
devices. This parameter is read-only.
placement_en [0] Enables using the placement logic to fill the command queue.

'b0 = Placement logic is disabled. The command queue is a straight FIFO.
'b1 = Placement logic is enabled. The command queue wil be filed according to the
placement logic factors.

port_busy [7:0] Indicates that a port is actively processing a command. Each bit controls the
corresponding port. This parameter is read-only.

'b0 =Port is not busy.
'b1 =Port is busy.

Power_down [0] When this parameter is written with a "1", the memory contraller will complete processing
of the current burst for the current transaction (if any), issue a pre-<charge al command
and then disable the clock enable signal to the DRAM devices. Any subsequent
commands in the command queue wil be suspended until this parameter is wiitten with a
",

'b0 = Enable full power state.
'b1 = Disable the clock enable and power down the memory contraler.

priority_en [0] Enables priority as a condition when using the placement logic to fil the command
queue.
'b0 = Disabled
'b1 = Enabled

q_fullness [1:0] Defines quantity of data that will be considered full for the command queue.

reduc [0] Contrds the width of the memory datapath. When enabled, the upper half of the memory

buses (DQ, DQS and DM) are unused and relevant data only exists in the lower half of
the buses. This parameter expands the Databahn memory contrdller for use with memory
devices of the configured width or half of the configured width.

Note: The entire user datapath is used regardess of this setting. When operating in half
datapath mode, only bstlen values of 4 and 8 are supported.

For more information on half datapath mode, refer to the .
'b0 = Standard operation using full memory bus.
'b1 = Memory datapath width is half of the maximum size.

reg_dimm_enable [0] Enables registered DIMM operations to contrd the address and command pipéeline of the
memory controller.

'b0 = Normal operation
'b1 = Enable registered DIMM operation

rw_same_en [0] Enables read/'write grouping as a condition when using the placement logic to fil the
command queue.

'p0 = Disabled
'b1 = Enabled
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srefresh [0] When this parameter is written with a 'b1, the DRAM device(s) wil be placed in self-
refresh mode. For this, the current burst for the current transaction (if any) wil complete,
al banks wil be closed, the self-refresh command wil be issued to the DRAM, and the
clock enable signal wil be de-asserted. The system will remain in self-refresh mode until
this parameter is witten with a 'b0. The DRAM devices wil return to normal operating
mode after the self-refresh exit time (txsr) of the device andany DLL initialization time for
the DRAM is reached. The memory contraller wil resume processing of the commands
from the interruption poirt.

This parameter will be updated with an assertion of the srefresh_enter pin, regardess of
the behavior on the register interface. To disable self-refresh again after a srefresh_enter
pin assertion, the user wil need to clear the parameter to 'b0.

'b0 = Disable self-refresh mode.
'b1 = Initiate self-refresh of the DRAM devices.

start [0] With this parameter set to 'b0, the memory contraler wil not issue any commands to the
DRAM devices or respond to any signal activity except for reading and writing
parameters. Once this parameter is set to 'b1, the memory contrdler will respond to
inputs from the ASIC. When set, the memory contrdler begins its initialization routine.
When the interrupt bit in the int_status parameter associated with completed initialization
is set, the user may begin to submit transactions.

'b0 = Contrdler is not in active mode.
'b1 = Initiate active mode for the memory contrdler.

tcke [2:0] Defines the minimum CKE pulse width, in cycles.

tdal [3:0] Defines the auto pre-charge write recovery time when auto pre-charge is
enabled (ap is set), in cycles. This is defined internally as tRP (pre-charge
time) + auto pre-charge write recovery time.

Note that not all memories use this parameter. If tDAL is defined in the
memory specification, then program this parameter to the specified value. If
the memory does not specify a tDAL time, then program this parameter to tWR
+ tRP. DO NOT program this parameter with a value of 0x0 or the memory
controller will not function properly when auto pre-charge is enabled.

tdll [15:0] Defines the DRAM DLL lock time, in cycles.

temrs [1:0] Defines the DRAM extended mode parameter set time, in cycles.

tinit [23:0] Defines the DRAM initialization time, in cycles.

tmrd [4:0] Defines the DRAM mode register set command time, in cycles.

tpdex [2:0] Defines the DRAM power-down exit command period, in cycles.

tras_lockout [0] Defines the tRAS lockout setting for the DRAM device. tRAS lockout allows

the memory controller to execute auto pre-charge commands before the
tras_min parameter has expired.

'b0 = tRAS lockout not supported by memory device.
'b1 = tRAS lockout supported by memory device.

tras_max [15:0] Defines the DRAM maximum row active time, in cycles.

tras_min [7:0] Defines the DRAM minimum row activate time, in cycles.

trc [4:0] Defines the DRAM period between active commands for the same bank, in
cycles.

trcd_int [7:0] Defines the DRAM RAS to CAS delay, in cycles

tref [11:0] Defines the DRAM cycles between refresh commands.

trfc [7:0] Defines the DRAM refresh command time, in cycles.

trp [3:0] Defines the DRAM pre-charge command time, in cycles.

trrd [2:0] Defines the DRAM activate to activate delay for different banks, in cycles.

twr_int [2:0] Defines the DRAM write recovery time, in cycles.
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twtr [2:0] Sets the number of cycles needed to switch from a write to a read operation,
as dictated by the DDR SDRAM specification.

txsnr [15:0] Defines the DRAM tXSNR parameter, in cycles.

txsr [15:0] Defines the DRAM self-refresh exit time, in cycles.

version [15:0] Holds the version number for this controller. This parameter is read-only.

wr_dgs_shift [6:0] Sets the delay for the clk_wr signal to ensure correct data capture in the 1/0

logic. Each increment of this parameter adds a delay of 1/128 of the system
clock. The 